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FIG. 1. Sudden Pressure Relay Installed.

THE WESTINGHOUSE (SUDDEN PRES-
SURE RELAY is a protective device mounted on
the side of gas-cushioned(liquid-immersed trans-
formers in the region ofithe gas space. Fig. 1 shows
the relay mounted on theyside of the transformer
tank close to the cover, and wired into the conduit-
type tank bracing rib.) It is' designed for alarm-trip
circuit opening @ndjor circuit closing on occur-
rence of a fault inghe/transformer which produces
an abnormal rise of'pressure. This is accomplished
by means of @ pressure actuated switch housed in
a hermetically séaled case and isolated from the
transformerigas space except for a pressure equal-
izer. This equalizer, consisting of a non-corrosive
plug with a small hole, permits normal transformer
operation” over its entire pressure range without
giving a false alarm. It will act to throttle any pres-
sure change of greater magnitude than that experi-
enced in normal operation so as to effect a pressure
differential between the relay case and the trans-
former case, and to thus operate the pressure
actuated switch.

SUPERSEDES I.L. 46-750-1

It is well known (thdt the break-down of trans-
former oil due to €lectriefarcs results in the evolu-
tion of a gas. The amount of gas formed and the
rate of pressuze ihcrease resulting from such an
arc are functions'ef the arc current and time.

As theggas'is, evolved in a gas-cushioned trans-
former the/oiljbeing non-compressible, is displaced
upward, compressing the gas in that gas cushion.
This'sudden displacement of oil causes an equally
sudden increase in gas pressure. Even for such low
current intermittent arcs as may be experienced in
faulty terminal boards or tap changers in which the
amount of gas evolved is small and the total resultant
increase in pressure is only perhaps in the magni-
tude of 34 to 115 pounds per square inch, the rate
of gas pressure increase may be greater than that
due to the thermal expansion experienced in
normal transformer operation. It is this principle
on which the Westinghouse Sudden Pressure Relay
is designed to operate.

The relay consists of a pressure-tight case (see
Fig. 2) in which is mounted a pressure sensitive
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FIG. 3. Sudden PressurelRelay)Connection Diagram.

device, a seal-in relay, equalizer and a testwplugs
The pressure sensitive device will detect the pres-
sure differential and through a microswiteh, motint-
ed thereon, energize a seal-in relay,! Thisyseal-in
relay is a double-pole, single-throw relay. It will
operate on the first 144 cycle of impressed voltage
starting at zero voltage. Onef set of contacts is
used to lock the coil of the seal-in relay itself, into
the power circuit. The second.set of contacts, thus
locked in by the othefycontacts,, may be used for
an alarm and/or trip cirecuit.” See diagram of
connections, Fig. 3

The standard relayopetrates on 110 V—60 cycle,
however, it is also available for 230 V—60 cycle.

The contact rating for the microswitch is 15 °
amperes at 125-460 volts a-c and the rating of the
sealing-infxelay is 5 amperes at 110 volts a-c non-
inductive load.

The red and green lights and the bell alarm
with transformer (all shown in the diagram of con-
flections) are not an integral part of the sudden
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pressure relay and must be ordered or supplied
separately by the purchaser. The reset switch
will be supplied with the relay.

INSTALLATION

The Sudden Pressure Relay is mounted as high
in the gas space as physically possible when applied
on transformers at the factory. This is the preferred
mounting. Vertical mountings on the transformer
cover can be made satisfactorily for applications to
transformers in the field.

Each relay is calibrated at the factory. Adjust-
ment of the relay in the field is not recommended.

OPERATION

The Sudden Pressure Relay as developed and
tested, will accomplish the following: (See Fig 4).

1. It will operate on changes in gas pressure,
regardless of the operating pressure of the trans-
former.

E.
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FIG. 4. OperatingjCharacteristics of Sudden Pressure Relay.

2. It will operate on a minimum"average rate of
rise in pressure of .07 pounds|per sq. inch per
second as shown in Fig. 4 by, the median line (pro-
vided the total pressure increase‘in the tank is at
least 0.3 pounds per sqgilareVinch). The shaded
areas above and below the selid median line repre-
sent the operating range fodnd in practice because
of the tolerance on_the,pressure sensitive device
setting. Fig. 4 shows/the time required to operate,
for rates of pressuré rise from .07 pounds per sq.
inch per seéond tollO pounds per sq. inch per second.

Referfing 4o Figr 4, showing the operating char-
acteristics ofythe sudden pressure relay, note that
there are three variables: The rise in pressure in
the tank (above operating pressure), the rate of
pressure ificrease (per second), and the length of
time required for the relay to operate.

Following the median line of the curve, it will
beseen that pressure rising at the rate of 10 pounds
per second, with tank pressure increased by 0.3
pounds per sq. inch, will cause the relay to operate
in an average time of .03 seconds. Similarly, the

relay will operate in an average time of 2.75 seconds
when the pressure is rising at a rate of 0.125 pounds
per second with the tank pressure 0.35 pounds
above normal operating pressure.

3. At high rates of pressure increase—30 to 40
pounds per square inch per second—it will operate
in a half cycle on a 60-cycle circuit.

4. It will protect the transformer against dis-
turbances which are insufficient to operate the
conventional pressure relief device.

5. It will not operate on changes in pressure
common to normal transformer operation.

6. Disturbances, such as short circuits, in-rush
currents and impulse voltages, will not operate the
relay unless the transformer is damaged internally.

7. Mechanical shock, such as that resulting from
striking the transformer tank with a sledge hammer,
will not operate the relay.

When an operation occurs, the seal-in relay will
keep the alarm and trip circuits closed until the
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reset switch is opened. The reset switch is manually
operated. It is necessary to open this switch for
a fraction of a second only to interrupt the circuit
and release the seal-in relay. Opening and closing
the reset switch will open the alarm and trip circuits
and will restore the circuits to their original condi-
tion, ready for detection of further sudden pressure
rises in the transformer.

MAINTENANCE

It is desirable to check the operation of the relay
when it is installed, and every six months or a year
afterwards. These tests can be made while the
transformer is in service.

The relay is tested by opening and closing the
test plug on the bottom of the case, when the steady
pressure inside the tank is 3/ pound per square
inch or higher. Opening the plug under these
conditions will lower the pressure in the relay
chamber, thus causing a differential sufficient to
operate the relay. Closing the plug will permit the
pressure inside the relay case to build up to the
pressure inside the transformer, through the small
hole in the equalizing plug. It is necessary to open
the reset switch after each operation in order to
open the seal-in relay and restore the circuits to
their original condition.

Close the test plug after testing; otherwiseqthe
transformer will leak gas slowly through the equali®
zing plug, and the relay may give a contigtious
fault indication.

=4 SHARON PLANT o

Caution: If the trip circuit is arranged to
disconnect the transformer from the line,
care should be taken to open this trip circhit
if the test plug is operated while the trans-
former is carrying load.

Inspect the equalizing plug hole after the dirst
year of service. This is done by removing the cover
of the relay. The plug is mounted in{thefbase plate
of the relay. It is made of non-cortesive metal with
a small diameter hole in the .center, This hole
may be cleaned if necessary withya small stiff
bristle. Subsequent inspections'should be made
every one or two years. Removal of the relay case
can be made while the tramsformer is in service,
provided the test plugfis fitst opened. It should be
realized that the transformer will lose gas pressure
through the equalizing hele while the case is re-
moved.

If it is necessaryito remove the entire relay from
the transformer;, this should be done only after the
gas pressurein the transformer is brought to atmos-
phericglevel,

REPLACEMENT

In the event it becomes necessary to replace the
relay, give the stock order and serial number of the
relay along with the stock order and serial number
of the transformer. Address all correspondence to
the nearest Westinghouse Office.

@ WESTINGHOUSE“ELECTRIC CORPORATION
TRANSFORMER DIVISION .

SHARON, PA.

Printed in U.S.A.
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FIG. 1. Sudden Pressure Relay Installed.

THE WESTINGHOUSE SUDDEN PRES-
SURE RELAY is a protectiveidevice mounted on
the side of gas-cushioned“liquid-immersed trans-
formers in the region of the,gas‘space. Fig. 1 shows
the relay mounted onlthe side of the transformer
tank close to the coverpand wired into the conduit-
type tank bracing rib. dt is designed for alarm-trip
circuit closinghor oecéurrence of a fault in the
transformér whichfproduces an abnormal rise of
pressurey, Jhis 4§ accomplished by means of a
pressure-actuatéd switch housed in a hermetically
sealed case and isolated from the transformer gas
space excépt for a pressure equalizer. This equal-
izew, consisting of a non-corrosive plug with a small
hole, ‘permits normal transformer operation over its
éntire pressure range without giving a false alarm.
It will act to throttle any pressure change of greater
magnitude than that experienced in normal oper-
ation so as to effect a pressure differential between

SUPERSEDES I.L. 46-750-1A

the relay case and the/transformer case, and to
thus operate the ptessures@actuated switch.

The relay consists of a pressure-tight case (see
Fig. 2) in whichhis mounted a pressure sensitive
device, a seakin relay, equalizer and a test plug.
The pregsuregsensitive device will detect the pres-
sure differential and through a microswitch, mount-
ed thereon, energize a seal-in relay. This seal-in
It will
operate on the first 144 cycle of impressed voltage

relaymisha double-pole, single-throw relay.
starting at zero voltage. One set of contacts is
used to lock the coil of the seal-in relay itself, into
the power circuit. The second set of contacts, thus
locked in by the other contacts, may be used for
an alarm and/or trip circuit. See diagram of

connections, Fig. 3.

The standard relay operates on 110 v.—60 cycle,
however, it is also available for 230 v.—60 cycle
or 125 v. d-c.
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FIG. 3. Sudden PressureyRelay Connection Diagram.

Table No. 1—ALARM CIRCUIT RATINGS

RELAY RELAY NORMALLY OPEN ALARM CIRCUIT
STYLE SUPPLY
NO. VOLTS Load Amps. Voltage
1609 786 115 A-C ‘I N { 4.25 115 Volts A-C
on-
1646 249 230 A-C ’) Inductive 2.12 230 Voits A-C
1646 248 125 D-C J 0.2 125 Volts D-C

The all clear sighial opetated from the normally
closed circuit on thefmicroswitch is good for a
6 watt lamp load maximéim on 125 volt d-c or 15
amps. maximum at 115 or 230 volts a-c.

The red,and green lights and the bell alarm
with transformer (all shown in the diagram of con-
nections) are‘mot an integral part of the Sudden
Pressute Relay and must be ordered or supplied
separately by the purchaser. The reset switch is

supplied with the relay.
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INSTALLATION

The Sudden Pressure Relay is mounted above
the maximum oil level in the gas space when applied
on transformers at the factory. This is the preferred
mounting. Vertical mountings on the transformer
cover can be made satisfactorily for applications to
transformers in the field.

When vacuum filling a transformer on which a
Sudden Pressure Relay is mounted, care must be
taken that the relay is not filled with oil.

Each relay is calibrated at the factory. Adjust-
ment of the relay in the field is not recommended.

OPERATION
The Sudden Pressure Relay will accomplish the
following: (See Fig. 4).

1. It will operate on changes in gas pressure,
regardless of the operating pressure of the trans-
former.

2. It will operate on a minimum average rate of
rise in pressure of .07 pounds per sq. inch per



SUDDEN PRESSURE RELAY

1.L. 46-750=1B

e 4
V / 4
// /| ,7
/ y
(V4 /
1) A
5 iyl 4 Z f
Y4 7 Y A
w 4 y B 4
4
> 1 ’
o 3 @é % -
w % 4% # ¢ 4
'3 & N / /
a 0)\3/ 0\ 7 Vi
o 2 & q, 4
2 QY7 W 7 7
= <Ts 4 ((,c' 4
< 03/ 3\6
] 52 e { f
% s 1 A /]
A /
w I é/ 7
2 &8 , /] anps
@ S /] /1 Y f/d
< < /| LAY
. L % 1 %
9 , / % A j/,
L
" > > 7 74 7
7] V /]
< 4 % %
w 33 4 7’ L
§ 3 : : : et
< o5 bR R3k: ) Zz b ~ ol
& // 7 7 // //
x 2 ’ 7 X
@ d y / /] X
4 4
w , / y; %
£ | - AR s el
N / 7 4 b u
.0l .02 .03 .04 .05 A 2 34 5 10 100
TIME (SECONDS)

FIG. 4. Operating Characteristics of Sudden Pressure Relay.

second as shown in Fig. 4 by the median line. The
shaded areas above and below thé solid median line
represent the operating range found in practice
because of the tolerance onftheypressure-sensitive
device setting. Fig. 4 showsythe time required to
operate, for rates of pressure rise from .07 pounds
per sq. inch per seconid toO pounds per sq. inch
per second.

Referring to Fig. 4, showing the operating char-
acteristics of the sudden pressure relay, note that
there arefthree variables: The rise in pressure in
the tank,(above soperating pressure), the rate of
pressure increase (per second), and the length of
time required for the relay to operate.

Following the median line of the curve, it will
bé)seen that pressure rising at the rate of 10 pounds
per ‘second, with tank pressure increased by 0.3
pounds per sq. inch, will cause the relay to operate
in“an average time of .03 seconds. Similarly, the
relay will operate in an average time of 2.75 seconds
when the pressure is rising at a rate of 0.125 pounds

per second with the tank pressure 0.35 pounds
above normal operating pressure.

3. At high rates of pressure increase—30 to 40
pounds per square inch per second—it will operate
in a half cycle on a 60-cycle circuit.

4. It will protect the transformer against dis-
turbances which are insufficient to operate the
conventional pressure relief device.

5. It will not operate on changes in pressure
common to normal transformer operation.

6. Disturbances, such as short circuits, in-rush
currents and impulse voltages, will not operate the
relay unless the transformer is damaged internally.

7. Mechanical shock, such as that resulting from
striking the transformer tank with a sledge hammer,
will not operate the relay.

When an operation occurs, the seal-in relay will
keep the alarm and trip circuits closed until the
reset switch is opened. The reset switch is manually

3



SUDDEN PRESSURE RELAY

operated. It is necessary to open this switch for
a fraction of a second only to interrupt the circuit
and release the seal-in relay. Opening and closing
the reset switch will open the alarm and trip circuits
and will restore the circuits to their original condi-
tion, ready for detection of further sudden pressure
rises in the transformer.

MAINTENANCE

It is desirable to check the operation of the relay
when it is installed and every six months or a year
afterwards. The following test may be made on
the relay while the transformer is in service, pro-
viding the transformer is operating at a positive
tank pressure in excess of 3/4 pound per square inch.

There is a definite relationship between the
transformer gas pressure and the time required to
equalize the pressures between the transformer and
the relay. This relationship is shown graphically
in Fig. 5 and is the basis for checking the operation
of the relay.

Test Procedure.
1. Disconnect the relay trip circuit.
2. Record the transformer operating pressure.

3. Connect an audio or visual system such as the
green light in Fig. 3 across terminals 1 and 5 either
at the relay or the control cabinet.

4. Remove the test plug from the relay case. The
relay will then operate and the green lightfwill
go out.

5. Replace the plug after five seconds ard record
the time required for the green light4o, come back
on after the plug has been replaced.

SHARON PLANT °
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FIG. 5. Relay Operatién Comparison Curve.

6. Compare time (S)yand transformer pressure
(2) to Fig. 5. Anygwide deviation of field test points
should be referred/to)/the nearest Westinghouse
Office.

7. Replacdetheitest plug using cement S¥ 1150 419
to prevent gas,leakage which may cause false relay
operation.

If it i§ynecessary to remove the entire relay from
thé transformer, this should be done only after the
gas pressure in the transformer is brought to atmos-
pheric level.

REPLACEMENT

In the event it becomes necessary to replace the
relay, give the stock order and style number of the
relay along with the stock order and serial number
of the transformer. Address all correspondence to
the nearest Westinghouse Office.

WESTINGHOUSE ELECTRIC CORPORATION
TRANSFORMER DIVISION .

SHARON, PA.

Printed in U.S.A.
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FIG. 1. Sudden Pressure Relay Installed:

THE WESTINGHOUSE SUDDEN PRES-
SURE RELAY is a protective device mounted on
the side of gas-cushioned 4liquid-immersed trans-
formers in the region of the gas‘space. Fig. 1 shows
the relay mounted on the ‘side of’the transformer
tank close to the cover, and wired into the conduit-
type tank bracing rib.#I is designed for alarm-trip
circuit closing or occurrence of a fault in the
transformer whichgproduces an abnormal rise of
pressure. This is @céomplished by means of a
pressure-actuated ‘swit€h, housed in a hermetically
sealed case and isolated from the transformer gas
space exceptifor a pressure equalizer. This equal-
izer, consisting of a non-corrosive plug with a small
hole, permits normal transformer operation over its
entire pressure range without giving a false alarm.
It will act4o throttle any pressure change of greater
magnitude than that experienced in normal oper-
ation\so as to effect a pressure differential between
the relay case and the transformer case, and to
thus operate the pressure-actuated switch.

The relay consists of a pressure-tight case (see
Fig. 2) in which is mounted a pressure sensitive
device, a seal-in relay, equalizer and a test plug.

SUPERSEDES |.L. 46-750-1B

The pressure sensitive device will detect the pres-
sure differential and through a microswitch, mount-
ed, thereon, energizela seal-in relay.

The seal-in relay will operate on the first 1/
cycle of impréssed voltage starting at zero voltage.
The seal-in ¢elay used on all a-c applications has
a double™pole) single-throw set of contacts,
whereas the ‘relay used for d-c applications has
two'such setsi’ One pair of contacts is used to lock
the coil ‘of, the seal-in relay itself, into the power
ciréuit.), The remaining contacts thus locked in
maybe used for alarm and/or trip circuits. See
diagram of connections, Figure 3.

The relay is available for operation on 110 volt
or 230 volt a-c or 125 volt d-c. -

The all clear signal operated from the normally
closed circuit on the microswitch is good for a
6 watt lamp load maximum on 125 volt d-¢ or 15
amps. maximum at 115 or 230 volts a-c.

The red and green lights and the bell alarm
with transformer (all shown in the diagram of con-
nections) are not an integral part of the Sudden
Pressure Relay and must be ordered or supplied
separately by the purchaser. The reset switch is
supplied with the relay.
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FIG. 2. Internal View of Relay.

NOVEMBER, 1954



SUDDEN PRESSURE RELAY

Il GREEN ‘
5 -
} SWitcH
- s | . BLACK WITGH
~ N A.C. SUPPLY
] 7 o| . wnire L v0|.TAG|::
‘ l 3| _ ORANGE L )
. Y L ~ ALARM, SUPPLY
T T T 4 RED VOLTAGE
o 7 L] ‘
# 1609786 {15 Vv A.C.
RELAYS § {646249 230 v A C. \/ oo ! [
g TRIP
GIRGUIT
\
ALARM
X SIGNAL S—7-
1 GREEN
J_ O [ T RESET
5|~ . BLACK 1\‘:sw|_r_cu _ .
T J > : WHITE ! D.C.SUPPLY VOLTAGEA
< \ % -
l 3| . ORANGE L )
4 1 TRIP SUPPLY
: - T RED VOLTAGE
4 C -~ ALARM SUPPLY
6|~ BLUE R VOLTAGE __
RELAY S*1646248 125 V D.C. 3 ! ]
RED e
LIGHT
KLARM
SIGNALS/
FIG. 3. Sudden Pre¢ssure Relay Connection Diagram.
Table No. 1—ALARM CIRCUIT RATINGS
NORMALLY OPEN ALARM CIRCUIT
CONTACT RATING TYPE OF LOAD
. VOLTAGE
Make (Inrush) Break Carry Non-Inductive Inductive
4.25 4.25 5 X X 115 Volts A-C
2.12 2.12 5 X X 230 Volts A-C
2.12 2.12 5 X .. 48 Volts D-C
1.00 1.00 5 Max. L/R
0.026 48 Volts D-C
Va 242 5 Lamp 48 Volts D-C
Load
0.20 0.20 5 X .. 125 Volts D-C
0.10 0.10 5 .. Max. L/R
0.026 o
0.06 0.20 5 Lamp 125 Volts D-C
Load
oo 0.10 5 X 1 . 250 Volts D-C
0.05 0.10 5 . Max. L/R
0.026 250 Volts D-C
0.015 0.10 5 Lamp 250 Volts D-C
Load

-
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FIG. 4. OperatingCharacteristics of Sudden Pressure Relay.
INSTALLATION operate, for rates of pressure rise from .07 pounds

The Sudden Pressure Relay is mounted, above
the maximum oil level in the gas space when applied
on transformers at the factory. This is'the preferred
mounting. Vertical mountings on the, transformer
cover can be made satisfactorily for applications to
transformers in the field.

When vacuum fillingya,transformer on which a
Sudden Pressure Relay istmounted, care must be
taken that the relay is ziot filled with oil.

Each relay is calibrated at the factory. Adjust-
ment of the relay in"the fi€ld is not recommended.

OPERATION

The Stidden Pressure Relay will accomplish the
following:(See Fig. 4).

1. It will operate on changes in gas pressure,
regardless of the operating pressure of the trans-
former.

2. It will operate on a minimum average rate of
risein pressure of .07 pounds per sq. inch per
second as shown in Fig. 4 by the median line. The
shaded areas above and below the solid median line
represent the operating range found in practice
because of the tolerance on the pressure-sensitive
device setting. Fig. 4 shows the time required to

per sq. inch per second to 10 pounds per sq. inch
per second.

Referring to Fig. 4, showing the operating char-
acteristics of the sudden pressure relay, note that
there are three variables: The rise in pressure in
the tank (above operating pressure), the rate of
pressure increase (per second), and the length of
time required for the relay to operate.

Following the median line of the curve, it will
be seen that pressure rising at the rate of 10 pounds
per second, with tank pressure increased by 0.3
pounds per sq. inch, will cause the relay to operate
in an average time of .03 seconds. Similarly, the
relay will operate in an average time of 2.75 seconds
when the pressure is rising at a rate of 0.125 pounds
per second with the tank pressure 0.35 pounds
above normal operating pressure.

3. At high rates of pressure increase—30 to 40
pounds per square inch per second—it will operate
in a half cycle on a 60-cycle circuit.

4. It will protect the transformer against dis-
turbances which are insufficient to operate the
conventional pressure relief device.

5. It will not operate on changes in pressure
common to normal transformer operation.
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6. Disturbances, such as short circuits, in-rush
currents and impulse voltages, will not operate the
relay unless the transformer is damaged internally.

7. Mechanical shock, such as that resulting from
striking the transformer tank with a sledge hammfer,
will not operate the relay.

When an operation occurs, the seal-in relay will
keep the alarm and trip circuits closed until the
reset switch is opened. The reset switch is manually
operated. It is necessary to open this switch for
a fraction of a second only to interrupt the circuit
and release the seal-in relay. Opening and closing
the reset switch will open the alarm and trip’circuits
and will restore the circuits to their original condi-
tion, ready for detection of further sudden pressure
rises in the transformer.

MAINTENANCE

It is desirable to heckythe"operation of the relay
when it is installed and every six months or a year
afterwards. TheWollowing test may be made on
the relay while the ttansformer is in service, pro-
viding the transformer is operating at a positive
tank pressure in excess of 3/; pound per square inch.

There is a definite relationship between the
transformerigas pressure and the time required to
equalize the"pressures between the transformer and
the relayw\This relationship is shown graphically
in Fig.\8 and is the basis for checking the operation
of the relay.

# SHARON PLANT o

Test Procedure.

1. Disconnect the relay trip circuit.

2. Record the transformer operating pressure.

3."Connect an audio or visual system such as the
green light in Fig. 3 across terminals 1 and 5 either
at the relay or the control cabinet.

4. Remove the test plug from the relay case. The
relay will then operate and the green light will
go out.

5. Replace the plug after five seconds and record
the time required for the green light to come back
on after the plug has been replaced.

6. Compare time (5) and transformer pressure
(2) to Fig. 5. Any wide deviation of field test points
should be referred to the nearest Westinghouse
Office.

7. Replace the test plug using cement S# 1150 419
to prevent gas leakage which may cause false relay
operation.

If it is necessary to remove the entire relay from
the transformer, this should be done only after the
gas pressure in the transformer is brought to atmos-
pheric level.

REPLACEMENT

In the event it becomes necessary to replace the
relay, give the stock order and style number of the
relay along with the stock order and serial number
of the transformer. Address all correspondence to
the nearest Westinghouse Office.

@ WESTINGHOUSE ELECTRIC CORPORATION
. TRANSFORMER DIVISION .

SHARON, PA.

Printed in U.S.A.

)

L)



DESCRIPTION

e OPERATION o

INSTRUCTIONS

I.L. 46-750-1F

MAINTENANCE

SUDDEN PRESSURE RELAY

seac-n o 8
. RELAY

PRESS TIGHT CONNEGTOR b

FIG. 1. Cutaway of Relay

THE WESTINGHOUSE SUDDEN PRES-
SURE RELAY is a protective'deviee’ mounted on
the side of gas-cushioned diquid-immersed trans-
formers in the region offthe“gas space. Fig. 1,
shows a cutaway of thegrelays It is designed for
alarm-trip circuit closiig onhoccurrence of a fault
in the transformer whiech _produces an abnormal
rise of pressure. This is'accomplished by means of a
pressure-actuated switch, housed in a hermetically
sealed casefand ‘isolated from the transformer gas
space except for a_pressure equalizer. This equal-
izer, consisting of/a non-corrosive plug with a small
hole, permits nefmal transformer operation over its
entire pressure range without giving a false alarm.
It will act to throttle any pressure change of greater
magnitude than that experienced in normal oper-
ation)so as to effect a pressure differential between
the relay case and the transformer case, and thus
operate the pressure-actuated switch.

The relay consists of a pressure-tight case in
which is mounted a pressure sensitive device, a

SUPERSEDES |.L. 46-750-1E

seal-in relay, equalizerf andia test plug. The pressure
sensitive device will detéct the pressure differential
and through a microswitch'energize the seal-in relay.

The seal-in relaywill operate on the first 15 cycle
of positive of negative increasing current. The
relay has two'single"pole single-throw contacts and
two singlefPole double-throw contacts. See Table 1
for current rating of contacts. One of the single pole
single-throwycontacts is used to lock the coil of the
seal-in‘relay into the power circuit. One of the leads
of, thisyseal-in circuit is brought out of the case to
facilitate field tests. (See Fig. 2). This lead must be
externally connected as shown for proper operation
of the relay. The remaining contacts may be used
for alarm and/or trip circuits.

The relay is available from stock for operation on
110 volts a-c, 230 volts a-c and 125 volts d-c. It may
also be obtained for 48 volts d-c operation. The reset
switch shown in Fig. 2 is supplied with the relay.

INSTALLATION

The Sudden Pressure Relay is mounted above the
maximum oil level in the gas space when applied on
transformers at the factory. This is the preferred
mounting. Vertical mountings on the transformer
cover can be made satisfactorily for applications to
transformers in the field.

When vacuum filling a transformer on which a
Sudden Pressure Relay is mounted, care must be
taken that the relay is not filled with oil.

OPERATION

The Sudden Pressure Relay will accomplish the
following: (See Fig. 3).

1. It will operate on changes in gas pressure
regardless of the operating pressure on the trans-
former.

2. A rate of rise of pressure of 5.5 pounds per
square inch per second will operate the relay in
three cycles on a 60 cycle circuit.

3. At high rates of rise, 30 to 40 pounds per
square inch per second, it will operate in a half
cycle.

MAY, 1956



SUDDEN PRESSURE RELAY
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FIG. 2. Reset Switch

4. It will not operate on changes in pressure
common to normal transformer operation,

5. It will detect abnormal disturbanceswhichiare
insufficient to operate the conventional ‘pressure
relief device.

6. Disturbances, such as shortscircuits, in-rush
currents and impulse voltages, will ‘hot operate the
relay unless the transformer is/damaged internally.

7. Mechanical shock will not,operate the relay.

When an operation occurs, the seal-in relay will
keep the alarm and trip circuits closed until the
reset switch is opened. The reset switch is manually
operated. It is necessary to open this switch for a
fraction of a second only to interrupt the circuit and
release the seal-in relay. Opening and closing the
reset switch will restore the alarm and trip circuits
to their original condition, ready for detection of
further sudden pressure rises in the transformer.

Table No. I
CONTACT RATING (AMPS)

BREAK
TYPE OF LOAD
Make Carry Inductive

Voltage (All Loads) (All Loads) Resistive Max. L/R—0.026 Lamp

115 Volts"A-C 20 10 10 5 2

2300Volts, A-C 20 10 5 2.5 2

48 Volts D-C 20 10 2 1 2
125\Volts D-C 20 10 .5 .25 .5
250,Volts D-C 20 10 1 .05 1
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SUDDEN PRESSURE RELAY

MAINTENANCE

It is desirable to check the operation of the relay
when it is installed and every six months or a year
afterwards. There is a definite relationship between
the transformer gas pressure and the time required
to equalize the pressures between the transformer
and the relay. This relationship is shown graphically
in Fig. 4 and is the basis for checking the oper-
ation of the relay. The following test may be made on
the relay while the transformer is in service, pro-
viding the transformer is operating at a positive tank
pressure in excess of 3/ pound per square inch.

Test Procedure

1. Disconnect the relay trip circuit.
2. Open the reset switch.
3. Record the transformer operating pressure.

4. Connect an audio or visual system across
terminals G and H at the control cabinet.

5. Remove the test plug from the relay case. The
relay will then operate and the audio or visual
system will indicate.

Q
IR,

¢

SHARON PLANT °

6. Replace the plug after five seconds and record
the time required for the contacts to reclose after
the plug has been replaced.

7. Compare time (6) and transformer pressure((3)
to Fig. 4. Any wide deviation of field test points
should be referred to the nearest Westinghouse
Office.

8. Replace the test plug using cement style
1150419 to prevent gas leakage whi¢h afiay cause
false relay operation.

9. Reconnect the seal-in lead,

Ifit is necessary to remove theentire relay from
the transformer, it should beydone” after the gas
pressure in the transformer is brought to atmos-
pheric level.

REPLACEMENT

In the event it becomes necessary to replace the
relay, give the serial . nimber and style number of
the relay along) with the stock order and serial
number ‘of “the ‘transformer. Address all corre-
spondenice tolthe nearest Westinghouse Office.

s WESTINGHOUSE ELECTRIC CORPORATION
W, TRANSEORMER/'DIVISION

SHARON, PA.

Printed in U.S.A.



DESCRIPTION

®* OPERATION

INSTRUCTIONS

I.L. 46-750-1G

° MAINTENANCE

SUDDEN PRESSURE RELAY

FIG. 1.

Cutaway of Relay

THE WESTINGHOUSE SUDDEN PRES-
SURE RELAY is a protectivéydevicé mounted on
the side of gas-cushionedgliquidtimmersed trans-
formers in the region ‘of’ thejgas space. Fig. 1,
shows a cutaway of the, relay, It is designed for
alarm-trip circuit closing o occurrence of a fault
in the transformer which /produces an abnormal
rise of pressure. Thisis accomplished by means of a
pressure-actiated ‘switch, housed in a hermetically
sealed casé andVisolated from the transformer gas
space exCeptdor a pressure equalizer. This equal-
izer, consisting of'a non-corrosive plug with a small
hole, permitstnérmal transformer operation over its
entire pressure range without giving a false alarm.
It will act to throttle any pressure change of greater
magnitude than that experienced in normal oper-
ation so as to effect a pressure differential between
the Trelay case and the transformer case, and thus
operate the pressure-actuated switch.

The relay consists of a pressure-tight case in
which is mounted a pressure sensitive device, a

SUPERSEDES 1.L. 46-750-1F

seal-in relay, equalizer; anda test plug. The pressure
sensitive device will detect/the pressure differential
and through a microswitch'energize the seal-in relay.

The seal-in relay, will operate on the first 15 cycle
of positive of mnegative increasing current. The
relay has twa single’ pole single-throw contacts and
two single™pole ‘double-throw contacts. See Table 1
for current gating of contacts. One of the single pole
singlesthrow,contacts is used to lock the coil of the
seal-inyrelay into the power circuit. One of the leads
of this, seal-in circuit is brought out of the case to
facilitate field tests. (See Fig. 2). This lead must be
externally connected as shown for proper operation
of the relay. The remaining contacts may be used
for alarm and/or trip circuits.

The relay is available from stock for operation on
110 volts a-c, 230 volts a-c and 125 volts d-c. It may
also be obtained for 48 volts d-c operation. The reset
switch shown in Fig. 2 is supplied with the relay.

INSTALLATION

The Sudden Pressure Relay is mounted above the
maximum oil level in the gas space when applied on
transformers at the factory. This is the preferred
mounting. Vertical mountings on the transformer
cover can be made satisfactorily for applications to
transformers in the field.

When vacuum filling a transformer on which a
Sudden Pressure Relay is mounted, care must be
taken that the relay is not filled with oil.

OPERATION

The Sudden Pressure Relay will accomplish the
following: (See Fig. 3).

1. It will operate on changes in gas pressure
regardless of the operating pressure on the trans-
former.

2. A rate of rise of pressure of 5.5 pounds per
square inch per second will operate the relay in
three cycles on a 60 cycle circuit.

3. At high rates of rise, 30 to 40 pounds per
square inch per second, it will operate in a half
cycle.

MARCH, 1957
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4. It will not operate on changes in pressure
common to normal transformer operation.

5. It will detect abnormal disturbances whichjare
insufficient to operate the conventional, pressure
relief device.

6. Disturbances, such as shorty€ircuits, in-rush
currents and impulse voltages, will not operate the
relay unless the transformer is damaged internally.

7. Mechanical shock will notigperate the relay.

When an operation occurs, the seal-in relay will
keep the alarm and trip circuits closed until the
reset switch is opened. The reset switch is manually
operated. It is necessary to open this switch for a
fraction of a second only to interrupt the circuit and
release the seal-in relay. Opening and closing the
reset switch will restore the alarm and trip circuits
to their original condition, ready for detection of
further sudden pressure rises in the transformer.

Table No. I
CONTACT RATING (AMPS)

BREAK
TYPE OF LOAD
Make Carry | Inductive

Voltage (AHl Loads) (All Loads) Resistive Max. L/R—0.026 Lamp

115 Volts A:C 20 10 10 5 2

230 Velts A-C 20 10 5 2.5 2

48\Volts D-C 20 10 2 1 2
125 Volts D-C 20 10 5 .25 5
250Wolts D-C 20 10 1 .05 .1
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SUDDEN PRESSURE RELAY

MAINTENANCE

It is desirable to check the operation of the relay
when it is installed and every six months or a year
afterwards. There is a definite relationship between
the transformer gas pressure and the time required
to equalize the pressures between the transformer
and the relay. This relationship is shown graphically
in Figure 4 and is the basis for checking the oper-
ation of the relay. The following test may be made on
the relay while the transformer is in service, pro-
viding the transformer is operating at a positive tank
pressure in excess of 3/ pound per square inch.

TEST PROCEDURE

1. Disconnect the relay trip circuit.

2. Disconnect relay supply voltage.

3. Open the reset switch.

4. Record the transformer operating pressure.

5. Connect a circuit tester across terminals E
and F at the control cabinet. The current must be
limited to:

39 milliamperes for 125 V DC
96 milliamperes for 48 V DC
15 amperes up to 250 V AC

6. Remove the test plug from the relay case. The
relay will operate and the circuit tester will indicate
the resistance of the seal-in relay coil that isgin
series with the micro-switch contact.

7. Close the test plug and record the time re-
quired for the contacts to open.

8. Compare lime (7) and transformer pressiire
(4) to Fig. 4. Wide deviations of field test points
should be referred to the nearest Westinghouse
Office.

9. Close reset switch.

10. Connect relay supply voltage.

11. Connect a circuit tester “across terminals
G&H.

12. Remove the test plug from/ the relay case.
The relay will operate and the, circuit tester indicate
an open circuit.

13. Replace the plug_andyallow sufficient time
(see 7 above) for relay to egualize.

14. Operate reset switeh and note that the circuit
between G & H recloses.

15. Followingycorrect/ operation of the relay, re-
connect the trip circuit.

If it is“necessary to remove the relay from the
transformer, itishould be done after the gas pressure
in the dransformer is brought to atmospheric level.

REPLACEMENT

In“the event it becomes necessary to replace the
relay, give the serial number and style number of
the relay along with the stock order and serial
number of the transformer. Address all corre-
spondence to the nearest Westinghouse Office.

WESTINGHOUSE“ELECTRIC CORPORATION

SHARON PLANT °

TRANSFORMER DIVISION )

SHARON, PA.

Printed in U.S.A.



DESCRIPTION

® OPERATION »

INSTRUCTIONS

L.L. 46-750-1G

MAINTENANCE

SUDDEN PRESSURE RELAY

PRESS TIGHT CONNEGTOR | ¢

FIG.1l. Cutaway of Relay

THE WESTINGHOUSE SUDDEN PRES-
SURE RELAY is a protectiveéideviee' mounted on
the side of gas-cushioned Jliquidtimmersed trans-
formers in the region off¢thefgas space. Fig. ],
shows a cutaway of the_relay. It is designed for
alarm-trip circuit closing om occurrence of a fault
in the transformer which produces an abnormal
rise of pressure. This 1s’accomplished by means of a
pressure-actudted switch, housed in a hermetically
sealed casef’and‘isolated from the transformer gas
space except for a Pressure equalizer. This equal-
izer, consisting of@ non-corrosive plug with a small
hole, permitsthormal transformer operation over its
entire pressure range without giving a false alarm.
It will act to throttle any pressure change of greater
magnitude than that experienced in normal oper-
ation, so as to effect a pressure differential between
the Telay case and the transformer case, and thus
operate the pressure-actuated switch.

The relay consists of a pressure-tight case in
which is mounted a pressure sensitive device, a

SUPERSEDES I.L. 46-750-1F

seal-in relay, equalizerfandja test plug. The pressure
sensitive device will detéct the pressure differential
and through a microswitch*énergize the seal-in relay.

The seal-in relaywill operate on the first 1/, cycle
of positive orfffiegafive increasing current. The
relay has twé single¥pole single-throw contacts and
two singlegpele ‘double-throw contacts. See Table 1
for current rating of contacts. One of the single pole
singlesthrow, contacts is used to lock the coil of the
seal-inirelay into the power circuit. One of the leads
of this seal-in circuit is brought out of the case to
facilitate tield tests. (See Fig. 2). This lead must be
externally connected as shown for proper operation
of the relay. The remaining contacts may be used
for alarm and/or trip circuits.

The relay is available from stock for operation on
110 volts a-c, 230 volts a-c and 125 volts d-c. It may
also be obtained for 48 volts d-c operation. The reset
switch shown in Fig. 2 is supplied with the relay.

INSTALLATION

The Sudden Pressure Relay is mounted above the
maximum oil level in the gas space when applied on
transformers at the factory. This is the preferred
mounting. Vertical mountings on the transformer
cover can be made satisfactorily for applications to
transformers in the field.

When vacuum filling a transformer on which a
Sudden Pressure Relay is mounted, care must be
taken that the relay is not filled with oil.

OPERATION

The Sudden Pressure Relay will accomplish the
following: (See Fig. 3).

1. It will operate on changes in gas pressure
regardless of the operating pressure on the trans-
former.

2. A rate of rise of pressure of 5.5 pounds per
square inch per second will operate the relay in
three cycles on a 60 cycle circuit.

3. At high rates of rise, 30 to 40 pounds per
square inch per second, it will operate in a half
cycle.

MARCH, 1957
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4. It will not operate on changes in pressuire
common to normal transformer operation,

5. It will detect abnormal disturbances whichare
insufficient to operate the conventioral Ppressure
relief device.

6. Disturbances, such as shortfcircuits, in-rush
currents and impulse voltages, will et operate the
relay unless the transformer is [damaged internally.

7. Mechanical shock will notyoperate the relay.

When an operation occurs, the seal-in relay will
keep the alarm and trip circuits closed until the
reset switch is opened. The reset switch is manually
operated. It is necessary to open this switch for a
fraction of a second only to interrupt the circuit and
release the seal-in relay. Opening and closing the
reset switch will restore the alarm and trip circuits
to their original condition, ready for detection of
further sudden pressure rises in the transformer.

Table No. I
CONTACT RATING (AMPS)

‘ BREAK
{ TYPE OF LOAD
|
Make Carry | Inductive
Voltage (Al Loads) (All Loads) | Resistive Max. L/R—0.026 Lamp
115 Volts'A-C 20 10 10 5 2
230Woelts)A-C 20 10 5 2.5 2
48 VoltsD-C 20 10 2 1 2
125Wolts D-C 20 10 .5 .25 .5
2500Volts D-C 20 10 .1 .05 1
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SUDDEN PRESSURE RELAY

MAINTENANCE

It is desirable to check the operation of the relay
when it is installed and every six months or a year
afterwards. There is a definite relationship between
the transformer gas pressure and the time required
to equalize the pressures between the transformer
and the relay. This relationship is shown graphically
in Figure 4 and is the basis for checking the oper-
ation of the relay. The following test may be made on
the relay while the transformer is in service, pro-
viding the transformer is operating at a positive tank
pressure in excess of 3/4 pound per square inch.

TEST PROCEDURE

1. Disconnect the relay trip circuit.

2. Disconnect relay supply voltage.

3. Open the reset switch.

4. Record the transformer operating pressure.

5. Connect a circuit tester across terminals E
and F at the control cabinet. The current must be
limited to:

39 milliamperes for 125 V DC
96 milliamperes for 48 V DC
15 amperes up to 250 V AC

6. Remove the test plug from the relay case. The
relay will operate and the circuit tester will indicate
the resistance of the seal-in relay coil that is_in
series with the micro-switch contact.

Es N

«
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7. Close the test plug and record the time re-
quired for the contacts to open.

8. Compare time (7) and transformer pressufée
(4) to Fig. 4. Wide deviations of field test points
should be referred to the nearest Westinghouse
Office.

9. Close reset switch.

10. Connect relay supply voltage.

11. Connect a circuit tester§across terminals
G&H.

12. Remove the test plug fyo6m/the relay case.
The relay will operate and the cir¢uit'tester indicate
an open circuit.

13. Replace the plug and, allow sufficient time
(see 7 above) for relayftotequalize.

14. Operate reset switch and note that the circuit
between G & H reéleses.

15. Following, corréct | operation of the relay, re-
connect the tripgircuit.

If it isUneeessary to remove the relay from the
transformer,‘itshould be done after the gas pressure
in the transformer is brought to atmospheric level.

REPLACEMENT

Inithe event it becomes necessary to replace the
relay, give the serial number and style number of
the relay along with the stock order and serial
number of the transformer. Address all corre-
spondence to the nearest Westinghouse Office.

ii%WESTINGHOUSE ELECTRIC CORPORATION
TRANSFORMER DIVISION .

SHARON, PA.

Printed in U.S.A.



DESCRIPTION

® OPERATION o

INSTRUCTIONS

I.L. 46-750-13

MAINTENANCE

SUDDEN PRESSURE RELAY

MOUNTING BOSS
7 (PART OF TANK WALL)

EQUALIZER

~BELLOWS
MIGRO-SWITCH

EST PLUG

~PRESS TIGHT CONNECTOR

FIG. 1. Cutaway of Relay

GENERAL DESCRIPTION

THE WESTINGHOUSE SUDDEN PRES-
SURE RELAY is a protectiveydevi€e mounted on
the side of gas-cushionedyliquidiimmersed trans-
formers in the region “of theygas space. Fig. 1,
shows a cutaway of the relay. It is designed for
alarm-trip circuit closing oh occurrence of a fault
in the transformer_whichs/produces an abnormal
rise of pressure. Thisds@ccomplished by means of a
pressure-actoated switch, housed in a hermetically
sealed case andWisolated from the transformer gas
space exXceptffor a ‘pressure equalizer. This equal-
izer, consisting of a non-corrosive plug with a small
hole, permitsiormal transformer operation over its
entire pressure range without giving a false alarm.
It will act to throttle any pressure change of greater
magnitude than that experienced in normal oper-
ation so as to effect a pressure differential between
the relay case and the transformer case, and thus
operate the pressure-actuated switch.

The relay consists of a pressure-tight case in
which is mounted a bellows operated micro-switch,

SUPERSEDES I.L. 46-750-1H

a seal-in relay, equalizer,Jand’a test plug. The pres-
sure operated micro-switch will close at a small pres-
sure differential andienetgize the seal-in relay. It is
also possible to bypass|the seal-in relay and use the
micro-switch jonactuate an external relay.

The seal-inyrelay*will operate on the first 14 cycle
of positive"or. negative increasing current. The relay
has,one sifigle” pole single-throw contact and two
singlefypoleydouble-throw contacts. See Table I for
current rating of contacts. The single pole single-
thréwycontact is used to lock the coil of the seal-in
reldy, into the power circuit. One of the leads of this
seal-in circuit is brought out of the case to facilitate
field tests. (See Fig. 2.) This lead must be externally
connected as shown for proper operation of the
relay. The remaining contacts may be used for
alarm and/or trip circuit.

INSTALLATION

The Sudden Pressure Relay is mounted above the
maximum oil level in the gas space when applied on
transformers at the factory. This is the preferred
mounting. Vertical mounting on the transformer
cover can be made satisfactorily for applications to
transformers in the field.

When vacuum filling a transformer on which a
Sudden Pressure Relay is mounted, care must be
taken that the relay is not filled with oil. The normal
procedure is to ship all new transformers with a
dummy plate mounted in place of the Sudden Pres-
sure Relay. Whenever possible the transformer
should be filled with oil before the dummy plate is
removed.

OPERATION

The Sudden Pressure Relay will accomplish the
following: (See Fig. 3).

1. It will operate on changes in gas pressure
regardless of the operating pressure on the trans-
former.

2. A rate of rise of pressure of 5.5 pounds per
square inch per second will operate the relay in
three cycles on a 60 cycle circuit.
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SUDDEN PRESSURE RELAY PLUG
' B GREEN
[ L —Micro switcH ' E BLACK
' éf F WHITE }'SUPPLY VOLTAGE
A RED
i N MOMENTARY "OFF/!
‘ C | ORANGE RESET SWITCH
| D | BLUE
| 7 T | G | WHITE -BLACK TRACE
! T [ H_| RED-BLACK TRACE [-JoRy| = aLsam
| J GREEN-BLACK TRACE TRIP
| K ORANGE - BLACK TRACE
; L BLUE -BLACK TRACE
| BLACK-WHITE TRACE (NOT USED)
N
s* 598D759G0! - 115 V.AC, s* 5980788604, % 125 \V.D.C.
s* 5980759602 - 230 V.AC s* 598D759G05% - 24 V.D.C.
s* 5980759603 - 48 V.D.C. s* 5980759606 - 250 V.D.C.

FIG. 2. Wiring Diagram

3. At high rates of rise, 30 to 40 pounds per
square inch per second, it will operate in a half
cycle.

4. It will not operate on changes in pressure
common to normal transformer operation.

5. It will detect abnormal disturbances which dre
insufficient to operate the conventional fpressure
relief device.

6. Disturbances, such as short cireuits, in-rush
currents and impulse voltages, will not operate the
relay unless the transformer is damaged‘internally.

7.“Mechanical shock will not operate the relay.

When an operation occurs, the seal-in relay will
keep the alarm and trip circuits closed until the
reset switch is opened. The reset switch is manually
operated. It is necessary to open this switch for a
fraction of a second only to interrupt the circuit and
release the seal-in relay. Opening and closing the
reset switch will restore the alarm and trip circuits
to their original condition, ready for detection of
turther sudden pressure rises in the transformer.

Table No. 1
SEAL-IN RELAY CHARACTERISTICS
SEAL-IN RELAY2COIL SEAL-IN RELAY CONTACT RATINGS
4 Break Type of Load For
Style Coil Curcent (MA) Cail Make Carry | N.0.and N.C. Contacts (Amps) Contact
(All Loads) | (All Loads)
Number Voltage Amns Amns Voltage
In-Rush | Cobtinuous p p Resistive *Inductive

598D759G01 120 62 115 V. AC 20 10 10 5 115 V. AC.
598D759G02 62 27 230 V.AC 20 10 5 2.5 230 V. A.C.
598D759G03 .. 96 48 V.D.C 20 10 5 3.0 24 V.D.C.
598D759G04 39 125 V. D.C 20 10 2 1 48 V. D.C.
598D759G05 170 24 V.D.C 20 10 .5 .25 125 V. D.C.
598D7506G06 39 250V.D.C 20 10 1 .05 250 V. D.C.

* L/R ‘equalyoriless than 0.026, where
L =)Inductance in henrys and
Riy= Resistance in ohms.
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IMPORTANT: Relays, solenoids and motors are inductive loads. When an inductive cireuit
is opened, a voltage is induced which tends to maintain current flow. The resultant, arcing
causes severe contact duty and may result in failure of the contacts to interrupt current.

Table No. 2
BZ-RD MICRO-SWITCH RATING

RATED CAPACITY OF CONTACTS (AMPS)

VOLTAGE Carry Break Type of Load for N.O. and N.C. Contacts Lamp, Loadyfor Max. Heated Filament
(Rl Loads) Resistive | * Inductive N/D. Contact N.C. Contact
125 V. A.C. 15 15 ] 15 1.5 3.0
250 V. A.C. 15 15 ' 15 1.25 2.5
24V.D.C. 15 2 1 1.5 2.0
48 V. D.C. 15 .8 .05 0.8 0.8
125 V. D.C. 15 .3 .03 0.3 0.3
250 V. D.C. 15 .2 | .02 0.2 0.2
TIME TO OPERATE,—, GYGCLES
(o) | 2 3 4 5 6 7 8 9
1| AR
IR
q (QQ

LR

s

RATE OF RISE PRESSURE—PSI/SEC
Ol

O 1 S L)
(] ! 2 3 4 5 6 7 8 9
TIME TO OPERATE — SECONDS

FIG. 3. Operatix:lg Characteristics of Sudden Pressure Relay

MAINTENANCE

It is desirable to check the operation of the relay
when it is installed and every six months or a year
afterwards. There is a definite relationship between

the transformer gas pressure and the time required
to equalize the pressures between the transformer
and the relay. This relationship is shown graphically
in Figure 4 and is the basis for checking the oper-

3
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2. Remove the manhole cover to see what can
be observed visually. Sometimes the odor of burn-
ing is quite obvious.

3. Make the regular insulation power factor and
insulation resistance tests together with a check on
the ratio of the transformer.

4. Any other tests which might be desirable
after these first tests have been made.

5. Check the operation of the Sudden Pressure
Relay as outlined in the ‘Field Test Procedure
section.

DETECTION OF ACETYLENE GAS

Acetylene is one of the primary products of
decomposition due to any arc under oil, and its
presence is an indication that a fault has occurred.
The Westinghouse Acetylene Gas Detector is an
elementary form of gas analyzer which detects
acetylene gas in the gas space by bubbling gas

w
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from the transformer through a solution of am-
monia and Cuprous Chloride. If acetylene is
present a brick red precipitate will be formed which
will indicate that a fault has occurred.

The Gas Detector may be connected directly to
the test plug of the Sudden Pressure Relay by
means of plastic tubing and the flow of gas through
the ammonia solution can be controlled by pinch-
ing the tubing.

A complete set of Operating, Instructions is
included with each Westinghouse Acetylene Gas
Detector.

REPLACEMENT

In the event it becomes necessary to replace the
relay, give the serial number and style number of
the relay along withhthe” stock order and serial
number of the transformer. Address all corre-
spondence to thelmearest Westinghouse Office.

@ WESTINGHOUSE ELECTRIC"  CORPORATION
g TRANSFORMER BIVISION .

SHARON, PA.

Printed in U.S.A,
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FIG. 4. Timegand Pressure Curves

ation of the relay. The following test may be made on
the relay while the transformer is in servieé, pro-
viding the transformer is operating at a positivetank
pressure in excess of 3/4 pound per squate inch.

FIELD TEST PROCEDURE

1. Disconnect the relay trip circuit.

2. Disconnect relay supply veltage.

3. Open the reset switch.

4. Record the transformer/operating pressure.

5. Connect a dcirciitytester across terminals E
and F at the controlfcabinet.

6. Remove the test plug from the relay case. The
relay will opefate and the circuit tester will indicate
the resistance offthe seal-in relay coil that is in
series with the ‘micro-switch contact.

7. Close the test plug and record the time re-
quired for the contacts to open.

8."Compare time (7) and transformer pressure
(4), to"Fig. 4. Wide deviations of field test points
sheuld be referred to the nearest Westinghouse

Office.

9. Close reset switch.

4

10. Connect relay supply voltage.

11. Connect a circuit tester across terminals
G&H.

12. Remove the test plug from the relay case.
The relay will operate and the circuit tester indicate
an open circuit.

13. Replace the plug and allow sufficient time
(see 7 above) for relay to equalize.

14. Operate reset switch and note that the circuit
between G & H recloses.

15. Following correct operation of the relay, re-
connect the trip circuit.

If it is necessary to remove the relay from the
transformer, it should be done after the gas pressure
in the transformer is brought to atmospheric level.

FACTORY TESTS

The factory tests made on the Sudden Pressure
Relay are more conclusive than is necessary for
field testing to ensure the Sudden Pressure Relay
is in operating condition.

All electrical parts of the Sudden Pressure Relay
receive a 1500 Volt insulation test for a period of
one minute at 60 cycles. The seal-in relay must
operate at 80% of rated voltage within 12 milli-
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seconds. The bellows is tested at 15 pounds pres-
sure while positioned in a fixture to limit its travel
to a maximum of Ye” from free length. When the
pressure is released the bellows must return to its
original free length plus or minus .005 inches.
The maximum pressure which is applied to the
bellows in the completed Sudden Pressure Relay
should be limited to 8 psi.

The following tests are made on all completed
Sudden Pressure Relays with the relay mounted on
a vertical mounting plate.

1. A 1500 Volt 60 cycle insulation test is made
on the electrical circuit of the Sudden Pressure
Relay to ground for a period of one minute.

2. An operation test is made to determine the
“"make’’ and “‘break’’ pressure of the microswitch.

(a) The maximum “‘make’’ pressure at which
point the normally-open contacts of the micro-
switch close is 0.4 psi or 11 inches of water.

(b) The minimum “‘break’’ pressure at which
point the normally-open contacts of the micro-
switch reopens is .15 psi or 4.15 inches of water.

3. An orifice test is made in the same manner
as outlined under Field Test Procedure. This gives
the operating characteristics of the Sudden Pres-
sure Relay without actually making a rate-ofrise
pressure test.

4. A 20 pound pressure test is made to ensure
that the relay is pressure tight. During this testhit
is necessary to apply pressure to both the tank side
and the relay case itself so as not to damage the
bellows.

OPERATING PROCEDURE AFTER
A RELAY OPERATION

What to do after the transformer bank is tripped
out due to a relay operation is a difficult question.
Theoretically a fault has occurreddand the bank
should be taken out of seryice/until the trouble has
been repaired. In actual \practice a number of
faults within a transformer can be self-clearing.
Sparkovers cangfoccur between turns or even
between taps or tetminal connections which nor-
mally operate at relatively low voltage between
points and these sparkovers will be cleared because
the normal operating voltage simply is not sufficient
to maintainjan arc through the oil. While such
impulse sparkevers should never occur with modern
transformets and modern lightning arresters, they
can and do“occur because of defects in the trans-
former, or in the arrester protection. In addition,
therelis the possibility of incorrect breaker tripping

resulting from difficulties in the relays, wiring, and
circuit breakers or some unforeseen combination
of circumstances which can cause an outage whére
there is no fault.

After a transformer has been disconnected as a
result of relay operation it is always desirable to
get it back into service as soon as possible. It is,
of course, desirable to make certainfthatsthe trans-
former is not faulted, but in many“instances the
necessity of getting the transformer bank into
service outweighs the risk ¢f additional conse-
quential damage which may, be iicurred by putting
a faulted transformer bank on‘the line, and the risk
of reconnecting the transformer immediately with-
out making additional 4€8ts to"determine the nature
of the fault is justified., In faet, even though it may
be known that a sparkover has occurred inside the
transformer, it is still/true that if the transformer can
be reconnected, evenstemporarily and will carry
the load for eventa short period the risk of recon-
necting ‘@ 'damaged transformer can be justified.
The penaltyhfor reconnecting a damaged trans-
formergisNof course, that if a second fault occurs
the damage to the transformer and possibly to as-
sociated ‘equipment will be larger than it would be
after/only one fault.

However, with the most modern relay protec-
tion and especially the Sudden Pressure Relay, the
sensitivity to a fault is such that very little conse-
quential damage can occur without causing relay
operation. This will be true even for single turn
shorts in the winding for the fault current in these
faults will be in the order of full load current. The
relay will operate, in the first place, before ap-
preciable consequential damage can occur and if
the transformer is reclosed it is fairly certain that
the relay will operate again before serious conse-
quential damage is done in addition to that caused
by the first fault. Accordingly, it seems that it is
generally good policy to reclose after operation
of relays if the transformer is protected with sen-
sitive relay protection.

As soon as the transformer can be taken out of
service for additional inspection and test the fol-
lowing procedure should be followed.

1. Connect the Westinghouse Acetylene Gas
Detector to the test plug of the Sudden Pressure
Relay as outlined in the section for “‘Detection of
Acetylene Gas." If this is not available take samples
of the gas from the gas space for analysis to deter-
mine whether there are present excessive products
of decomposition.
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MOUNTING BOSS
“(PART OF TANK WALL)
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FIG.1l. Cutaway of Relay,

GENERAL DESCRIPTION

THE WESTINGHOUSE SUDDEN PRES-
SURE RELAY is a protective ‘deviée mounted on
the side of gas-cushioned 4iguid-immersed trans-
formers in the region offthe “gas space. Fig. 1,
shows a cutaway of themrelay® It is designed for
alarm-trip circuit closing on\occurrence of a fault
in the transformer_awhichwproduces an abnormal
rise of pressure. This i§ accomplished by means of a
pressure-actuated switch, housed in a hermetically
sealed casé and isolated from the transformer gas
space exCeptdor a,pressure equalizer. This equal-
izer, consisting offa non-corrosive plug with a small
hole, permits nérmal transformer operation over its
entire pressure range without giving a false alarm.
It will act to throttle any pressure change of greater
magnitude than that experienced in normal oper-
dtien'so as to effect a pressure differential between
the relay case and the transformer case, and thus
operate the pressure-actuated switch.

The relay consists of a pressure-tight case in
which is mounted a bellows operated micro-switch,

SUPERSEDES I.L. 46-750-1H

a seal-in relay, equalizér, and a test plug. The pres-
sure operated micro-switch will close at a small pres-
sure differential and ‘eénergize the seal-in relay. It is
also possible to bypass the seal-in relay and use the
micro-switch tofa@ctuaté an external relay.

The seal-in‘zelay will operate on the first 15 cycle
of positiveférinegative increasing current. The relay
has ene ‘single ‘pole single-throw contact and two
single ‘pole‘double-throw contacts. See Table I for
currentyrating of contacts. The single pole single-
throwaeontact is used to lock the coil of the seal-in
relayiinto the power circuit. One of the leads of this
seal-in circuit is brought out of the case to facilitate
field tests. (See Fig. 2.) This lead must be externally
connected as shown for proper operation of the
relay. The remaining contacts may be used for
alarm and/or trip circuit.

INSTALLATION

The Sudden Pressure Relay is mounted above the
maximum oil level in the gas space when applied on
transformers at the factory. This is the preferred
mounting. Vertical mounting on the transformer
cover can be made satisfactorily for applications to
transformers in the field.

When vacuum f{illing a transformer on which a
Sudden Pressure Relay is mounted, care must be
taken that the relay is not filled with oil. The normal
procedure is to ship all new transformers with a
dummy plate mounted in place of the Sudden Pres-
sure Relay. Whenever possible the transformer
should be filled with oil before the dummy plate is
removed.

OPERATION

The Sudden Pressure Relay will accomplish the
following: (See Fig. 3).

1. It will operate on changes in gas pressure
regardless of the operating pressure on the trans-
former.

2. A rate of rise of pressure of 5.5 pounds per
square inch per second will operate the relay in
three cycles on a 60 cycle circuit.
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2. Remove the manhole cover to see what can
be observed visually. Sometimes the odor of burn-
ing is quite obvious.

3. Make the regular insulation power factor and
insulation resistance tests together with a check on
the ratio of the transformer.

4. Any other tests which might be desirable
after these first tests have been made.

5. Check the operation of the Sudden Pressure
Relay as outlined in the “Field Test Procedure”
section.

DETECTION OF ACETYLENE GAS

Acetylene is one of the primary products of
decomposition due to any arc under oil, and its
presence is an indication that a fault has occurred.
The Westinghouse Acetylene Gas Detector is an
elementary form of gas analyzer which detects
acetylene gas in the gas space by bubbling gas

Lol
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from the transformer through a solution of am+
monia and Cuprous Chloride. If acetylene is
present a brick red precipitate will be formed which
will indicate that a fault has occurred.

The Gas Detector may be connected directly to
the test plug of the Sudden Pressure Relay by
means of plastic tubing and the flow of gas through
the ammonia solution can be controlledgby pinch-
ing the tubing.

A complete set of Operating Imstructions is
included with each Westinghouse |Acetylene Gas
Detector.

REPLACEMENT

In the event it becomes‘hecessary to replace the
relay, give the serial number and style number of
the relay along /withythe stock order and serial
number of ¢the “transformer. Address all corre-
spondence to'theynearest Westinghouse Office.

@ WESTINGHOUSE ELECTRIC CORPORATION
y TRANSFORMER\DIVISION .

SHARON, PA.

Printed in U.S.A.
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FIG. 1. Cutaway of Relay

GENERAL DESCRIPTION

THE WESTINGHOUSE, SUDDEN PRES-
SURE RELAY is a protective device mounted on
the side of gas-cushioned)liquid-immersed trans-
formers in the regiong6f thewgas space. Fig. 1,
shows a cutaway of the relay. It is designed for
alarm-trip circuit clesing®efi occurrence of a fault
in the transformer which produces an abnormal
rise of pressureAThisiissdccomplished by means of a
pressure-actuated switch, housed in a hermetically
sealed case afid isolated from the transformer gas
space exceptforfa pressure equalizer. This equal-
izer, consisting‘of a non-corrosive plug with a small
hole, permits normal transformer operation over its
entire pres§ure range without giving a false alarm.
It will act to throttle any pressure change of greater
magnitude than that experienced in normal oper-
ation so as to effect a pressure differential between
the relay case and the transformer case, and thus
operate the pressure-actuated switch.

The relay consists of a pressure-tight case in
which is mounted a bellows operated micro-switch,
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a seal-in relay, equalizér, and a test plug. The pres-
sure operated micro-switch will close at a small pres-
sure differential and‘energize the seal-in relay. It is
also possible to byipass the seal-in relay and use the
micro-switch togactuate’an external relay.

The seal-in‘telay will operate on the first 15 cycle
of positiveformmegative increasing current. The relay
has ene 'single "pole single-throw contact and two
single pole“déuble-throw contacts. See Table 1 for
currentyrating of contacts. The single pole single-
throw®eontact is used to lock the coil of the seal-in
relaylinto the power circuit. One of the leads of this
seakin circuit is brought out of the case to facilitate
field tests. (See Fig. 2.) This lead must be externally
connected as shown for proper operation of the
relay. The remaining contacts may be used for
alarm and/or trip circuit.

INSTALLATION

The Sudden Pressure Relay is mounted above the
maximum oil level in the gas space when applied on
transformers at the factory. This is the preferred
mounting. However, the relay can be satisfactorily
mounted on the transformer cover for application
to transformers in the field.

When vacuum filling a transformer on which a
Sudden Pressure Relay is mounted, care must be
taken that the relay is not filled with oil. The normal
procedure is to ship all new transformers with a
dummy plate mounted in place of the Sudden Pres-
sure Relay. Whenever possible the transformer
should be filled with oil before the dummy plate is
removed,

OPERATION

The Sudden Pressure Relay will accomplish the
following: (See Fig. 3).

1. It will operate on changes in gas pressure
regardless of the operating pressure on the trans-
former.

2. A rate of rise of pressure of 5.5 pounds per
square inch per second will operate the relay in
three cycles on a 60 cycle circuit.

APRIL, 1959
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2. Remove the manhole cover to see what can
be observed visually. Sometimes the odor of burn-
ing is quite obvious.

3. Make the regular insulation power factor and
insulation resistance tests together with a check on
the ratio of the transformer.

4. Any other tests which might be desirable
after these first tests have been made.

8. Check the operation of the Sudden Pressure
Relay as outlined in the “Field Test Procedure’
section.

DETECTION OF ACETYLENE GAS

Acetylene is one of the primary products of
decomposition due to any arc under oil, and its
presence is an indication that a fault has occurred.
The Westinghouse Acetylene Gas Detector is an
elementary form of gas analyzer which detects
acetylene gas in the gas space by bubbling gas

E SN
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from the transformer through a solution of am-
monia and Cuprous Chloride. If acetylene is
present a brick red precipitate will be formed which
will indicate that a fault has occurred.

The Gas Detector may be connected directly to
the test plug of the Sudden Pressure Relay,by
means of plastic tubing and the flow of gas through
the ammonia solution can be controlledgby pinch-
ing the tubing.

A complete set of Operatifighlnstructions is
included with each Westinghousé Acetylene Gas
Detector.

REPLACEMENT

In the event it becomes necessary to replace the
relay, give the serialynumber and style number of
the relay along with the stock order and serial
number of the, transformer. Address all corre-
spondence to the nearest Westinghouse Office.

@ WESTINGHOUSE ELECTRIC CORPORATION
TRANSFORMER DIVISION .

SHARON, PA.

(Rep. 6-60) Printed in U.S.A.
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FIG. 1. Cutaway of Relay,

GENERAL DESCRIPTION

THE WESTINGHOUSE 4SUDDEN PRES-
SURE RELAY is a protective device mounted on
the side of gas-cushioned’ liquid-immersed trans-
formers in the region of the gas space. Fig. ],
shows a cutaway of the relay. It is designed for
alarm-trip circuit closing, on’ occurrence of a fault
in the transformer which produces an abnormal
rise of pressure; This'is accomplished by means of a
pressure-actuatedswiich, housed in a hermetically
sealed ca$e and isolated from the transformer gas
space except for & pressure equalizer. This equal-
izer, consistingyéf a non-corrosive plug with a small
hole, permits normal transformer operation over its
entire pressure range without giving a false alarm.
It will act to throttle any pressure change of greater
magnitude than that experienced in normal oper-
ation'so as to effect a pressure differential between
the'relay case and the transformer case, and thus
operate the pressure-actuated switch.

The relay consists of a pressure-tight case in
which is mounted a bellows operated micro-switch,
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a seal-in relay, equalizeffland%a test plug. The pres-
sure operated micro-switch will close at a small pres-
sure differential and¥energize the seal-in relay. It is
also possible to bypass‘the seal-in relay and use the
micro-switch to.actuatelan external relay.

The seal-inxelay will operate on the first 1 cycle
of positiveor,negative increasing current. The relay
has one (singlenpole single-throw contact and two
single%polel double-throw contacts. See Table 1 for
current, rating of contacts. The single pole single-
thréwy,contact is used to lock the coil of the seal-in
relayyinto the power circuit. One of the leads of this
seal-in ‘circuit is brought out of the case to facilitate
field tests. (See Fig. 2.) This lead must be externally
connected as shown for proper operation of the
telay. The remaining contacts may be used for
alarm and/or trip circuit.

INSTALLATION

The Sudden Pressure Relay is mounted above the
maximum oil level in the gas space when applied on
transformers at the factory. This is the preferred
mounting. However, the relay can be satisfactorily
mounted on the transformer cover for application
to transformers in the field.

When vacuum filling a transformer on which a
Sudden Pressure Relay is mounted, care must be
taken that the relay is not filled with oil. The normal
procedure is to ship all new transformers with a
dummy plate mounted in place of the Sudden Pres-
sure Relay. Whenever possible the transformer
should be filled with oil before the dummy plate is
removed.

OPERATION

The Sudden Pressure Relay will accomplish the
following: (See Fig. 3).

1. It will operate on changes in gas pressure
regardless of the operating pressure on the trans-
former.

2. A rate of rise of pressure of 5.5 pounds per
square inch per second will operate the relay in
three cycles on a 60 cycle circuit.

APRIL, 1959
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2. Remove the manhole cover to see what can
be observed visually. Sometimes the odor of burn-
ing is quite obvious.

3. Make the regular insulation power factor and
insulation resistance tests together with a check on
the ratio of the transformer.

4. Any other tests which might be desirable
after these first tests have been made.

5. Check the operation of the Sudden Pressure
Relay as outlined in the 'Field Test Procedure”
section.

DETECTION OF ACETYLENE GAS

Acetylene is one of the primary products of
decomposition due to any arc under oil, and its
presence is an indication that a fault has occurred.
The Westinghouse Acetylene Gas Detector is an
elementary form of gas analyzer which detects
acetylene gas in the gas space by bubbling gas
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from the transformer through a solution of amé
monia and Cuprous Chloride. If acetylene is
present a brick red precipitate will be formed which
will indicate that a fault has occurred.

The Gas Detector may be connected directly to
the test plug of the Sudden Pressure Relay by
means of plastic tubing and the flow of gas through
the ammonia solution can be contrélled. by pinch-
ing the tubing.

A complete set of Operating ‘Imstructions is
included with each WestinghouseMAcetylene Gas
Detector.

REPLACEMENT

In the event it becomesynecessary to replace the
relay, give the serial'number and style number of
the relay along#with, the stock order and serial
number of@the"tfansformer. Address all corre-
spondence to)the nearest Westinghouse Office.
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