Instructions for Repairing Tank Leaks

This instruction leaflet is intended to give
general instructions concerning recom-
mended practices for repairing a weld leak
in power transformers or their auxiliaries.
Variations of these instructions may be de-
sirable for special repair tasks, but nor-
mally the weld leak may be successfully
sealed if these instructions arefollowed.

TRANSFORMER CASES AND FITTINGS

Transformer cases and their fittings are
fabricated from 3/16" to 1/2" thick welding
quality low carbon steel, which are joined
by manual, semi-automatic and automatic
welding, using a manual shielded arc, sub-
merged arc and inert arc process.

To repair a weld leak in a caseSeam or
around one of the fittings the follewing is
recommended:

1. Check the liquid level inh relation to
the area to be welded. It should be 4" or
more above the area to be/welded. Should
the area to be welded be, above the liquid
level or if the liquid ¢hasybeen removed
from the case, blanketfhetransformer with
dry nitrogen.

2. De-energize the transformer and
pull a vacuum of*Several pounds per square
inch above the liguid to stop the liquidleak.
This maygbe “‘doneswith a vacuumpumpor by
sealing 4ll fittings on the case and draining
sufficient oil toobtain thenecessaryvacuum.

NOTE: Vacvum is not always required, espe-
cially whena sweating leak is to be repaired and
the case wall is relatively thick.

3y Peen the weld leak closed, if pos-
sible, with the ball end of a ball-peen ham-
mer or with a blunt or round-nosed chisel.

4. Grind or scrape the paint from the
area to be welded and prepare a suitable

Effective November, 1962  Supersedes I.L. 48-069-20B, July, 1962

@ I.L. 48-069-20C

point for attaching the gmoundleadtothearc
welding machine.

5. Select a 1/8% diameter all purpose,
coated electrode, American Welding Society
type E-6012 (Westinghouse type FP). Either
a-c or d-c welding, current may be used.
When d-c¢ current is used, straight polarity
is preferred,“that is the electrode is neg-
ative.

The’ fwelding machine is adjusted to
supplypth€ desired welding current. Some
valuejybetween 115 to 125 amperes should be
used,*depending upon the welding operator!' s
ability and the individual task at hand.

6. Apply a string bead sealing weld
over the weld defect in a single, quick pass.
This weld should be deposited horizontally
or vertically depending uponcircumstances.
If the weld is deposited vertically, it is
recommended that it be made downward to
drive any liquid seepage ahead of the weld.

Successive beads are depositedadjacent
and over the first sealing bead, or a single
pass may be weaved across it to complete
the weld. If the beads are deposited verti-
cally, deposit these beads from the top down
if any liquid seepage is present; otherwise
they may be deposited upward if preferred.
Remove the slag from the deposited weld
before depositing eachsuccessive weld bead
or pass.

Liquid interferes with the welding oper-
ation and the quality of the deposited metal.
It should be wiped off with a dry cloth. All
welds should be deposited in a sequence as
above to prevent any liquid seepage inter-
fering with the welding operation other than
the final sealing at the lowest point of the
weld leak.

7. Clean the repaired area and check
with a suitable leak detector to be sure the
leak has been stopped.
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Drain the liquid from the radiator and re-
move the radiator from transformer case.

2. Grind or scrape the paint from the
area to berepaired. Alsoremove any liquid,
dirt or foreign matter.

3. If the weld to be repaired is around
the header flange use 1/8" diameter type
E-6012 electrodes with current settings be-
tween 115 to 125 amperes. Weld hori-
zontally around the flange.

4, Aslightlyreducingoxygen-acetylene
welding flame is recommended for repairing
a weld along the edge of an element, a weld
joining the elements to each other, or a
weld joining the elements tothe header. The
recommended procedure for repairing a
leak along the edge of anelementis outlined
below:

a. Heat the full length of the seam with
the oxy-acetylene torch to drive out all
trapped oil.

b. Find the exact location of the leakby
means of a suitable leak detector.

c. When the exact location of the(leak
has been determined, notch the edge”sf the
element as shown in Figure 2 a$ points two
to three inches on either side ofithewl€ak.
These notches may be cut withe hack saw,
a file, or a small grinder.

d. Start by filling on€é of ¢he notches.
Next, fill in the second noteh. JFinally fuse

Westinghouse Electric Corporation

Power‘Transformer Division, Sharon, Pa.

the edges of the elementbetween the notches
moving forward with a slightly weaving
motion. Be sure to tie this weld into both
filled notches. Use 1/16" soft iron gas
welding rod as filler material.

Figure 3 shows the repaired€lementbe-~
fore touching up the repaired area.

5. Clean the repaired @rea and check
with a suitable leak detecter to be sure the
leak has been stopped.

6. After testing forleaks, reclean the
area and apply touch=up paint as outlinedin
I.L. 47-600-12, /'Standard Outside Finish
for Westinghouse ©Oil Insulated Transfor-
mers,"

7.6hReinstall the radiator.

YUKON COOLERS

"Yukon'" Coolers are formed bycorrugating
sections of the tank wall and are integral
with the tank wall. The thickness of these
coolers is usually 5/16" which corresponds
to the wall thickness of network transfor-
mers on which they are primarily used.
Since they are the same thickness as the
tank wall and consist mostly of flat sur-
faces, the procedure for repairing weld
leaks is the same as given under the infor-
mation on the first page of thisleaflet under
"Transformer Cases and Fittings."

Perated 1o US.A. (TP)
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INSTALLATION * INSPECTION

INSTRUCTIONS

GASKETS

for Liquid Filled Transformers
Tap Changers and Regulators

GASKET APPLICATION

T
APPARATUS ! GASKET MATERIAL GASKET CEMENT, % GASKET COMPRESSION
Qil Insulated * Cork Neoprene % 8440:4 439,
Apparatus PDS#7249-11 or 45721AH(])
Nitrile PDS % 12160-715.1 None 259,
or 45351EH
Inerteen Insulated Cortite Nitrile g ‘
and PDS#9950-3 or MC45711AA (1) #7386-1 509,
Network Transformers
“URS'" and “URT" Cork Neoprene
Tap Changers and Regulators PDS# 7249-11 or 45721AH #%8440-4 439,
Flat Gaskets-No GasketiStops
Dumbell Nitrile Section None
# 2588460 or 45351EP
* Except "URS"” and “URT" Tap Changers and Regulators.
(1)-Temporary shipping gaskets may be cork—ior permanent@pplication PDS %7249-11, 457214 H, 9950-3 or MC45711AA should be used.

GENERAL

The gaskets used on liquid filledgtransformers,
tap changers and regulators are of materials which
have proven suitable for that particularsapparatus
with which they are being, used. Efperience has
shown that the use of the propergmaterial used
with the correctly associated(appatatus and installed
by a standard procedutepassures a joint that will
be leakproof.

GASKET INSTALLATION

A. Preparing Metal Surfaces. Before apply-
ing a gasket to any metal surface care must be taken
to assurefthatgthe “mating surfaces are free of ice,
dew condensationfoil, grease, rust or dirt by wiping
dry. This can bé done by using clean rags or any
other method that will assure a dry surface. Rust
should be removed by sanding or wire brushing.
Thin uniférm films of primer paint or gasket cement
need not be removed. If the gasket is cut in the
tield,\cut the gasket to conform to the surfaces to
be) sealed. Gasket thickness and percent compres-
sion must be in accordance with recommended
practice. If the gasket is not a one-piece gasket,
scarf the ends of the gasket so that the length of
the overlap will be equal to four times the thickness

SUPERSEDES I.L. 48-069-1A

of the gasket material. The mitering should be
done with a fine toothed saw and a miter box to
assure a clean uniform cut and to obtain full gas-
ket thickness at the lap joint. A hand-type gasket
cutter for keystone shaped interlocked joints is
available for field work. These interlocked joints
must be matched-cut by forming the joint properly
and cutting both layers at the same time. Gasket
cuttingtool (upto3inches), stylenumber 328B614G01.
When ordering precut gaskets, give the complete
nameplate reading of the transformer including
serial number. Specify exact description of the
gaskets required and give their location.

B. Application of Permanent Gaskets when
temperatures are above freezing. It is recom-
mended that both sides of the gasket be cemented
to the gasket surfaces. Apply cement as follows:

# 8440-4 Cement

1. Apply cement to both gasket and joint surfaces
and let dry at least ten minutes but not more than
60 minutes,

2. Assemble gasket and press firmly into place.
3. Coat other side as per (1).

4. Assemble joint.

APRIL, 1963



GASKETS

Application of Permanent Gaskets when
temperatures are below freezing. To keep the
gasket from getting too hard and to keep the cement
fluid, the gaskets and cement should be kept at a
minimum temperature of 35°F up to the time of
actual application of cement and compression of
gaskets. This will mean that the cement and gaskets
will usually have to be kept warmer than this in
freezing weather. If will not be necessary to coat the
gasket groove with #8440-4 cement providing the
gasket is assembled with the mating parts before
the cement is completely set-up. By following these
instructions you can be sure that the gasket will not
be too hard to compress properly and the cement
will adhere to the metal surfaces assuring an oil-
tight seal.

#'7386-1 Cement

1. Apply cement to both gasket and joint surfaces
and let dry until “tacky’’.

2. Assemble gasket and press firmly into place.
3. Coat other side as per (1).
4. Assemble joint.

C. Inspection Opening Gaskets. Gaskets for
inspection openings may be sealed on one side only
to permit the removal of the inspection cover with-
out destroying the gasket. It is recommended that
the gasket be sealed to the stationary member, of
large openings and to the cover of small openings
and load tap changer oil compartment doors4#/The
gasket is sealed to one member by applying’ a
uniform coating of gasket cement (for cork-nééprené
use PDS%8440-4 S%1608171A; foreg'‘Cortite’ or
cork use PDS% 7386-1 S 1150419) to,one ‘side of
the gasket and to the surface to which the gasket is
cemented. It is suggested that thé surface of the
gasket not cemented be coated withsilicone lubri-
cant M-5861-4 S#228A253HQ], t6, prevent the
vulcanizing of the gasket materialytosthe steel plate.
This will permit the removal ,ofsthe cover without
destroying the gasket.

For cemented sufface follow cementing instruc-
tions above.

Prior to replacing, afdcover of an inspection
opening, the gasket should be examined to make
certain that it has not been damaged and that it has
sufficient thickness 4o reseal the joint.

SR

@ SHARON PLANT o

MANHOLE COVER AND
BUSHING FLANGE GASKETS

Gaskets for manhole covers should be sealedftc
the main cover boss opening to permit the removal
of the manhole cover without destroying the gasket!

Bushing flange gaskets are sealed in permanently
when the bushings are installed. Follow procedure
for application of permanent gaskets.

NOTE: It is very important that‘adl openings
in the transformer tank and tapychanger be
tightly closed before putting’ adunif into oper-
ation. This is necessary whether the unit is
for indoor or outdoor operation® For all liquid
filled tap changers and%egulators; the bushing
flanges, main covepmmanhole covers, etc.
must be oil and gasytight.

LEAKAGE TESTS

Liquid filledMzransformers should be tested for
pressure tightness ‘prior to putting in service. The
permissible, internal pressure that may be used can
be detemfined\from the nameplate on the transform-
er. Internalitest pressures of ten pounds per square
inch may be used to check the tightness of gasketed
joinitshfor ‘transformers whose nameplates indicate
that the fransformer may be filled under complete

‘vacuum. All other transformers should be tested

with an internal pressure of five pounds per square
inch.

The following precautions should be observed
when maldng the pressure test:

1. Inertaire transformers;—Close the valves or
disconnect the piping and plug the entrances into
the tank before testing.

2. Open air breathers, dehydrating breathers,
and breathing regulators: Close openings to this
equipment before testing.

3. Mechanical relief device:—The relief device
must be replaced by a steel plate when the test
pressure is likely to exceed the tripping pressure
of the relief device. For additional insiructions,
refer to the instruction leaflet for relief device.

4. Relief diaphragm:—A relief diaphragm must
be replaced by a steel diaphragm when the test
pressure is likely to exceed the rupturing pressure
of the relief diaphragm. For additional instructions,
refer to the instruction leaflet for relief diaphragm.

WESTINGHOUSE ELECTRIC CORPORATION
TRANSFORMER DIVISION o

SHARON, PA.

(Rep. 3-64) Printed in U.8.A.



Instructions for Repairing Tank Leaks

This instruction leaflet is intended to give
general instructions concerning recom-
mended practices for repairing a weld leak
in power transformers or their auxiliaries.
Variations of these instructions may be de-
sirable for special repair tasks, but nor-
mally the weld leak may be successfully
sealed if these instructions arefollowed.

TRANSFORMER CASES AND FITTINGS

Transformer cases and their fittings are
fabricated from 3/16" to 1/2" thick welding
quality low carbon steel, which are joined
by manual, semi~-automatic and automatic
welding, using a manual shielded arc, sub-
merged arc and inert arc process.

To repair a weld leak in a casefSeam or
around one of the fittings the following is
recommended:

1. Check the liquid level in relation to
the area to be welded. It should be 4" or
more above the area to befwelded. Should
the area to be welded“be above the liquid
level or if the liquidghasy, been removed
from the case, blanketthe transformer with
dry nitrogen.

2. De-energize the transformer and
pull a vacuum of"several pounds per square
inch abovegthe(liquid to stop the liquidleak.
This maybetdoneswith a vacuum pumpor by
sealinggall fittings on the case and draining
sufficient 0il toobtainthe necessary vacuum.

NOTE: Vacuum is not always required, espe-
cially whena sweating leak is to be repaired and
the case@all is relatively thick.

d. Peen the weld leak closed, if pos-
sible, with the ball end of a ball-peen ham-
mer or with a blunt or round-nosed chisel.

4, Grind or scrape the paint from the
area to be welded and prepare a suitable

Effective Nevember, 1962 Supersedes 1.1.. 48-069-208, July, 1962

@ I.L. 48-069-20C

point for attaching the groundleadtothearc
welding machine,

5. Select a 1/8\ diameter all purpose,
coated electrode,/American Welding Society
type E-6012 (Westinghousetype FP). Either
a-c or d-c welding current may be used.
When d-c current is used, straight polarity
is preferned,hthat is the electrode is neg~
ative.

The fwelding machine is adjusted to
supplyy, thé desired welding current. Some
value,between 115 to125 amperes should be
usedydepending uponthe welding operator's
ability and the individual task at hand.

6. Apply a string bead sealing weld
over the weld defect in a single, quick pass.
This weld should be deposited horizontally
or verticallydepending upon circumstances.
If the weld is deposited vertically, it is
recommended that it be made downward to
drive any liquid seepage ahead of the weld.

Successive beads are deposited adjacent
and over the first sealing bead, or a single
pass may be weaved across it to complete
the weld. If the beads are deposited verti-
cally, deposit these beads from the top down
if any liquid seepage is present; otherwise
they may be deposited upward if preferred.
Remove the slag from the deposited weld
before depositing each successive weldbead
or pass.

Liquid interferes with the welding oper-
ation and the quality ofthe deposited metal.
It should be wiped off with a dry cloth. All
welds should be deposited in a sequence as
above to prevent any liquid seepage inter-
fering with the welding operation other than
the final sealing at the lowest point of the
weld leak.

7. Clean the repaired area and check
with a suitable leak detector to be sure the
leak has been stopped.
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Drain the liquid from the radiator and re-
move the radiator from transformer case.

2. Grind or scrape the paint from the
area to be repaired. Also remove any liquid,
dirt or foreign matter.

3. If the weld to be repaired is around
the header flange use 1/8'" diameter type
E-6012 electrodes with current settings be~
tween 115 to 125 amperes. Weld hori~
zontally around the flange.

4. A slightly reducing oxygen-acetylene
welding flame is recommended for repairing
a weld along the edge of an element, a weld
joining the elements to each other, or a
weld joining the elementstothe header. The
recommended procedure for repairing a
leak along the edgeofanelement is outlined
below:

a. Heat the full length of the seam with
the oxy-acetylene torch to drive out all
trapped oil.

b. Find the exact location ofthe leakby
means of a suitable leak detector.

c. When the exact locatioh of the leak
has been determined, notch the edgesof the
element as shown in Figure 2 at points two
to three inches on either side ofgthenleak.
These notches may be cut with g haek saw,
a file, or a small grinder.

d. Start by filling onefof the notches.
Next, fill in the second noteh, Finally fuse

Westinghouse Electric Corporation

PowerTransformer Division, Sharon, Pa.

the edges of the element between the notclies
moving forward with a slightly weaving
motion. Be sure to tie this weld into both
filled notches, Use 1/16" soft iron gas
welding rod as filler material.

Figure 3 shows the repairedelement be-
fore touching up the repaired aged?

5. Clean the repaired area and check
with a suitable leak detectorto be sure the
leak has been stopped$

6. After testing fomleaks, reclean the
area and apply touch=up paint as outlinedin
I.L.. 47-600~12, }'Standard Outside Finish
for Westinghouse @il Insulated Transfor-
mers."

7. ».Beinstall the radiator.

YUKON COOLERS

"Yukon' Coolers are formed by corrugating
sections of the tank wall and are integral
with the tank wall., The thickness of these
coolers is usually 5/16" which corresponds
to the wall thickness of network transfor-
mers on which they are primarily used.
Since they are the same thickness as the
tank wall and consist mostly of flat sur-
faces, the procedure for repairing weld
leaks is the same as given under the infor-
mation on the first page ofthisleaflet under
"Transformer Cases and Fittings."

Prioted 0 US.A. (TP)
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DESCRIPTION

1.L. 48-069-30

. INSTALLATION

INSTRUCTIONS

UNIT SUBSTATION THROAT HOUSING

L ] I

FIG. 1. Outline Showing Throat Housing InUse

THE UNIT SUBSTATION THROAT HOUS-
ING is designed to permit greater_{lexibility in
transformer design while allowing the/designer of
the metal-clad switchgear to use standardized units.
It also permits installation of flarger or smaller
transformer units with a minimum_of/expense and
labor. Thisdesign hasimproved'weather properties,
allows for variations in ,the foundation due to
settling, and for slight variationsiin the manufacture
of both the transformér’and%the switchgear units
and is designed so as, not jto transmit transformer
noise.

Permanent, alignment of the transformer and
switchgearsdepends®ipon the degree of care taken
in constriicting the) foundations. However, it is
economically impractical to construct a foundation
to prevent all settling. The weather-proofing ad-
justing plate around the switchgear throat has a
15 inch clearance on all sides. This space is
weather-proofed with a 3/ inch synthetic rubber
tubular gasket which is cemented to the adjust-
inguplate. This gasket gives a tolerance of 1
inch to allow for manufacturing variations in the
switchgear throat. In addition, provisions have been

SUPERSEDES !.L. 48-300-1A,

made to give a T l-ineh vafiation in a vertical
direction to allow for correetions due to foundation
settling.

INSTALLATION

In most cases, except where shipping clearances
do not permit, theyhousing is shipped already as-
sembled on gheWtransformer throat, in order to
protect and “enclose the bus bar connections also
already assembled. (The adjusting plate and its
tie-plates.are usually shipped separately).

When thefhousing is shipped attached to the
transtormer throat, it must be removed before in-
stallation, can proceed. It is necessary to lower
the“housing away from the transformer throat, as
follows:

1. Remove the top cover. (Refer to Fig. 2.)

2. Remove the front cover. (See Fig. 3.)

3. Loosen the clamp plates on each side of the
transformer throat. (See Fig. 5.)

FIG. 2. Removing Top Cover of Throat Housing

MAY, 1961






APPLICATION .

1.L. 43-089-1B

INSTALLATION i INSPECTION

INSTRUCTIONS

GASKETS

for Liquid Filled Transformers
Tap Changers and Regulators

GASKET APPLICATION

APPARATUS GASKET MATERIAL GASKET CEMENT % GASKET COMPRESSION
Oil Insulated * Cork Neoprene #8440-4 43%
Apparatus PDS#7249-11 or 45721AH(1)
Nitrile PDS #12160-715.1 None 259,
or 45351EH
Inerteen Insulated - Cortite Nitrile
and PDS%9950-3 or MC45711AA(1) #7386-1 50%
Network Transformers
“URS" and “URT" Cork Neoprene
Tap Changers and Regulators PDS# 7249-11 or 45721AH #8440-4 439,
Flat Gaskets-No Gasket Stops
Dumbell Nitrile Section None
#258A460 or 45351EPR

* Except "URS" and “"URT" Tap Changers and Regulators.

(1)-Temporary shipping gaskets may be cork—for permanent(application PDS®¥ 7249-11, 45721AH, 9950-3 or MC45711AA sbould be uged.

GENERAL

The gaskets used on liquid filledftransformers,
tap changers and regulators are of matérials which
have proven suitable for that pafticular®apparatus
with which they are being4used: Experience has
shown that the use of the proper material used
with the correctly associated'apparatus and installed
by a standard procedure assures a joint that will
be leakproof.

GASKET"INSTALLATION

A. Preparing Metal Surfaces. Before apply-
ing a gasket to anyymetal surface care must be taken
to assurefthatfthe mating surfaces are free of ice,
dew condensation; oil, grease, rust or dirt by wiping
dry. This can'be done by using clean rags or any
other method that will assure a dry surface. Rust
should be removed by sanding or wire brushing.
Thin uniform films of primer paint or gasket cement
need) not be removed. If the gasket is cut in the
field,“cut the gasket to conform to the surfaces to
beisealed. Gasket thickness and percent compres-
sion must be in accordance with recommended
practice. If the gasket is not a one-piece gasket,
scarf the ends of the gasket so that the length of
the overlap will be equal to four times the thickness

SUPERSEDES I.L.. 48-069-1A

of the gasket material. The mitering should be
done with a fine toothed saw and a miter box to
assure a clean uniform cut and to obtain full gas-
ket thickness at the lap joint. A hand-type gasket
cutter for keystone shaped interlocked joints is
available for field work. These interlocked joints
must be matched-cut by forming the joint properly
and cutting both layers at the same time. Gasket
cuttingtool (upto3inches), stylenumber 328B614GO01.
When ordering precut gaskets, give the complete
nameplate reading of the transformer including
serial number. Specify exact description of the
gaskets required and give their location.

B. Application of Permanent Gaskets when
temperatures are above freezing. It is recom-
mended that both sides of the gasket be cemented
to the gasket surfaces. Apply cement as follows:

# 8440-4 Cement

1. Apply cement to both gasket and joint surfaces
and let dry at least ten minutes but not more than
60 minutes.

2. Assemble gasket and press firmly into place.
3. Coat other side as per (1).

4, Assemble joint.

APRIL, 1963



GASKETS

Application of Permanent Gaskets when
temperatures are below freezing. To keep the
gasket from getting too hard and to keep the cement
fluid, the gaskets and cement should be kept at a
minimum temperature of 35°F up to the time of
actual application of cement and compression of
gaskets. This will mean that the cement and gaskets
will usually have to be kept warmer than this in
freezing weather. It will not be necessary to coat the
gasket groove with ¥8440-4 cement providing the
gasket is assembled with the mating parts before
the cement is completely set-up. By following these
instructions you can be sure that the gasket will not
be too hard to compress properly and the cement
will adhere to the metal surfaces assuring an oil-
tight seal.

# 7386-1 Cement

1. Apply cement to both gasket and joint surfaces
and let dry until “'tacky”.

2. Assemble gasket and press firmly into place.
3. Coat other side as per (1).
4. Assemble joint.

C. Inspection Opening Gaskets. Gaskets for
inspection openings may be sealed on one side only
to permit the removal of the inspection cover with+
out destroying the gasket. It is recommended that
the gasket be sealed to the stationary member of
large openings and to the cover of small openings
and load tap changer oil compartment doors¢*The
gasket is sealed to one member by applying a
uniform coating of gasket cement (for cork.-neoprene
use PDS#8440-4 S¥1608171A; for, ‘“'Ceortite’) or
cork use PDS# 7386G-1 S¥1150419) to‘enevside of
the gasket and to the surface to which the'gasket is
cemented. It is suggested that thé surface of the
gasket not cemented be coated with\silicone lubri-
cant M-5861-4 Sx228A253HO]1, te prevent the
vulcanizing of the gasket material to/the steel plate.
‘This will permit the removal of, the cover without
destroying the gasket:

For cemented surface follow cementing instruc-
tions above.

Prior to replaciig afcover of an inspection
opening, the gasket should be examined to make
certain that it has not been damaged and that it has
sufficient thicknessgto reseal the joint.

MANHOLE COVER AND
BUSHING FLANGE GASKETS

Gaskets for manhole covers should be sealedsto
the main cover boss opening to permit the remgval
of the manhole cover without destroying the gaskets

Bushing flange gaskets are sealed in permanently
when the bushings are installed. Follow procedure
for application of permanent gaskets.

NQTE: It is very important that adl openings
in the transformer tank and fap ch@nger be
tightly closed before putting®aunit into oper-
ation. This is necessary whether the unit is
for indoor or outdoor opérationd For all liquid
filled tap changers andiregulators; the bushing
flanges, main covez, manhole covers, eflc.
must be oil and gas(tight

LEAKAGE TESTS

Liquid filledytransiormers should be tested for
pressure_tightnessiprior to putting in service. The
permissible“internal pressure that may be used can
be determined from the nameplate on the transform-
er. Internal test pressures of ten pounds per square
inch ‘may be used to check the tightness of gasketed
joints, forytransformers whose nameplates indicate
that/thedtransformer may be filled under complete
vacuum. All other transformers should be tested
with an internal pressure of five pounds per square
inch.

The following precautions should be observed
when making the pressure test:

1. Inertaire transformers;—Close the valves or
disconnect the piping and plug the entrances into
the tank before testing.

2. Open air breathers, dehydrating breathers,
and breathing regulators: Close openings to this
equipment before testing.

3. Mechanical reliet device:—The relief device
must be replaced by a steel plate when the test
pressure is likely to exceed the tripping pressure
of the relief device. For additional instructions,
refer to the instruction leaflet for relief device.

4, Relief diaphragm:—A relief diaphragm must
be replaced by a steel diaphragm when the test
pressure is likely to exceed the rupturing pressure
of the relief diaphragm. For additional instructions,
refer to the instruction leaflet for relief diaphragm.

WESTINGHOUSE ELECTRIC CORPORATION

'"SHARON PLANT o

TRANSFORMER DIVISION o

SHARON, PA.

(Rep. 3-64) Priuted in U.S.A.
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Instructions for Shipment, @

Installation & Storage of
Small Power Transformers

South Baston Units
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INTRODUCTION

This leaflet gives procedures to be followed from
the time a transformer is received until it is ener-
gized. These instructions apply to transformers
shipped from the Small Power Transformer Divi-
sion at South Boston, Virginia. They do not nec-
essarily apply to transformers shipped from other
manufacturing locations.

SHIPPING PRACTICES

Transformers are shipped from the South Boston
Works as complete units ready to energize with-
out opening the transformer tank where possible;
that is, with bushings installed with insulating lig-
uid to the correct liquid level, with thermometers,
pressure gauges etc. installed on the tank. Some
items are necessarily removed to eithergprevent
damage during shipment or to meet shipping di-
mensional requirements. When items ar¢semoved
for shipment they are specified on the outline
drawing. Any external bracing requized fog ship-
ment which must be removed during dnstallation
will be shown on outline or detail drawings and
painted yellow.

Transformers will be shippedwithout liquid in
dry nitrogen only whéngthis,is required by the
customer’s contract.

Unless otherwise specified by the customer all
equipment will bg”shipped by motor truck. Im-
pact recorders, are\#1ot) necessary and will not be
used.

Some™“items manufactured at other factory lo-
cations will%befshipped direct to the customers
shipping locations. These items are shown on the
outline drawing as ‘“‘shipped direct.”

PRECAUTIONS

Safety. Normal good safety practices must be fol-
lowed during the inspection and installation of
transformers. In addition, there are procedures

that are more or less pectiliar to transformers
which should be followed'for the protection of
workmen and of the transfermer.

The transformer tank must be grounded at all
times. Windings and, bushings must be grounded
except when electricalhtests are being made. All
fluid handlinggequipment and vacuum pumps
must also be'grounded. This will reduce the possi-
bility of static'discharges.

Electrical tests must not be performed when
vacuum'is_applied to the transformer if such test
preduces a potential of more than 125 volts any-
where in'the transformer.

Rire extinguishers should be provided for emer-
gency use. One should be available on top of the
transformer when work is being done inside the
tank. No smoking should be permitted on top of
the transformer when any covers are opened or in
the vicinity of the oil handling equipment.
NOTE: It should be realized that the use of a fire
extinguisher inside the transformer will usually se-
verely damage or ruin the transformer insulation.
CO2 extinguishers cause the least damage.

Before removing any covers or fittings from the
transformer make certain that there is zero gauge
pressure in the tank and the fluid level is not
above that particular opening.

Never allow anyone to enter the transformer
tank unless an analysis of the air in the tank
shows at least 18% oxygen. Whenever anyone is in
the tank, a man should be stationed at the man-
hole outside the tank.

Lights must be explosion proof and have oil
resistant cords.

Avoiding Transformer Damage. Transformers are
generally shipped sealed and ready for energizing
without opening the tank. In cases. where it is
necessary to open the tank for changing terminal
board connections or installing high voltage bush-
ings extreme care is required to protect the insula-
tion from damage. Internal parts are located to



provide the necessary electrical clearances and
must not be bent or moved out of position. All
contaminating materials must be kept out of the
tank.

While the transformer is open no one should be
permitted on top of the transformer until he has
emptied all pockets, checked for loose objects
elsewhere on his person, such as in pants cuffs,
and has removed watches and rings.

Persons entering the transformer must not have
loose dirt particles on their clothing. Clean cloth
shoe covers or nitrile rubber overshoes must be
worn by anyone entering the tank.

Never stand directly on any electrical insula-
tion.

Clean drop cloths should be used under work-
ing areas in the transformer to prevent objects
from dropping into the structure.

All tools must be accounted for. If possible;
tools should have lines attached so that they ¢ané
not be lost.

One person should be responsible for, pelicing
the people and materials into and out(of the tank
and for making certain that nothing isdeft in the
tank accidentally. This person shoéuld, als6 be re-
sponsible for limiting the lengthfof time the tank
is left open as specified on page 3.

In the event of sudden*weather changes, threat-
ening rain or snow provision$should be made for
closing the tank quiekly to protect the insulation.

If any object is dropped into the transformer
and cannot be retrieved, a Westinghouse repre-
sentative must be notified immediately.

Do not“ednduct vacuum operations when it is
raining/Orawhile the transformer is unattended.

The, uise)of pressure gauges containing mercury
shouldydbe avoided unless an effective trap is

placed between the gauge and the transformer be-
cause of the possibility of an accidentigeSulting in
mercury getting into the transformeryFommeasur-
ing vacuum, properly calibratedthermo-couple
gauges or aneroid absolute pressiire “gauges are
preferred.

In most cases it is not neéeessary nor desirable
to open the transformerftank. There are no inter-
nal braces to be removéd.

The voltages of thehigh voltage circuit and the
low voltage citcuit’ must match the transformer
voltages as showmyon” the nameplate. The tap
changers must be'set'6n the correct positions. The
transformersiymust®also be phased out correctly
before closing the circuits. Energizing the trans-
former at thewwrong voltage or out of phase may
result_in “‘damage requiring complete rebuilding of
the internal parts.

RECEIVING INSPECTION

Drawings and Documents. Shipping papers, out-
line drawings, instruction leaflets and other perti-
nent documents furnished with the transformer
must be available for use during the inspection.

External Inspection. External inspection prior to
unloading the transformer should include all of
the items in the check list below. Any external
evidence of damage or evidence indicating the
possibility of hidden damage must be reported to
the carrier’s representative and to a Westinghouse
representative before unloading the transformer.

Insulation Dryness. Drying operations in the fac-
tory reduce the moisture content to a very low
level. This dry condition should be maintained.
The amount of moisture can be estimated by a
dewpoint measurement for units shipped in nitro-
gen, or by measurement of insulation resistance
or of insulation power factor for units shipped in
liquid if there is any reason to question the dry-
ness.

The dewpoint can be measured using a dry ice
dewpoint apparatus, or with a Panametrics A lumi-

Ay,



CHECK LIST

External Inspection of Transformer

Blocking and Tie Rods

1. Are all tie rods or chains undamaged and
nuts tight.

2. Is all blocking tight and in good conditions?

3. Is there any evidence of load shifting in
transit?

Transformer Tank and Fittings

4. Are there indications of external damage?
5. Is the paint finish damaged?

6. Areall fittings which were shippedyattached
still in place and undamaged?

7. 1s there any evidence (of liquid leakage?

Bushings (when shipped attached)

8. Are any porcelainSychipped or otherwise
damaged?

num Oxide, Hygrometer (Panametrics, Inc., 221
CrescentpStreet, Waltham, Massachusetts 02154).
An estimatg must be made of the average temper-
ature“of ghe transformer insulation. This will re-
quire somed judgment, depending upon the
weather conditions and exposure of the trans-
former to wind and direct sun. The gas in the
transformer should be at a slight positive gauge
pressure, preferably not higher than 2 psi gauge
when the dewpoint is measured.

Insulation resistance and power factor measure-
ments should be made and compared with meas-
urements made at the factory.

LI

Factory measurements offiasulation and power
factor are obtained ‘With the unit liquid filled.
Therefore, direct compatison of these quantities
when measured with/gas,instead of liquid in the
unit is not possible.

If there arepindications of moisture in the insu-
lation the dfactorysfshould be contacted immedi-
ately for ¢onfirmation of the analysis of the meas-
urements, and for recommendations for the dry-
ing proceduze to be followed.

If “the transformer is opened, the time the
transformer is open should not exceed 2 hours
after which the transformer should be sealed.

It may be necessary to remove some liquid
from liquid-filled units. If this is done, refilling of
the transformer must be done as specified in FI-
NAL FILLING, page 6.

Electrical Tests. If any damage is suspected, the
following tests must be made:

a. A ratio test should be made on all windings
and taps. If any measurement is off ratio by
more than 0.5%, resistance measurements
should be made of the winding in question
and compared with factory test values.

b. Insulation resistance of each winding to all
other windings and ground and from all wind-
ings to ground should be made with the wind-
ings under liquid. These readings should be
comparable with measurements made at the
factory.

Detail Parts. All detail parts should be checked
against the packing list to make certain that there
are no shortages. The crates and boxes should be
carefully examined for evidence of damage.

In making examinations of any parts or crates
for shipping damage, check carefully for evidence
of the entrance of moisture and for damage to the
moisture barriers or waterproof wrappings.

Accessories and detail parts should be placed in
a location which will minimize exposure to
weather and the possibility of damage or loss. If



the transformer is not to be installed immedi-
ately, the parts must be stored in accordance with
Storage of Unmounted Accessories.

Paint Finish. Inspect the paint finish on the main
transformer tank and on all painted detail parts
for damaged areas. Apply touchup paint to these
areas.

HANDLING

Transformers must be handled in the normal up-
right position unless instructions have been re-
ceived to the contrary.

Lifting hooks or eyes are provided for crane
lifting. When the transformer is lifted, all hooks
or eyes must be used. Similarly, jacking areas are
provided for lifting the transformer with jacks.
All such areas must be used when the transformes
is to be jacked.

When the transformer has a removable top sééx
tion or a bolted main cover, the top section or
cover must be bolted in place when lifting,

Check the outline drawing for anyyrequired
special equipment or procedures tolbe used in
lifting.

Never attempt to lift the transformer by using
cranes or jacks on any part ofythe’ transformer
other than the fittings or jacking areas provided
for this purpose.

STORAGE PRIOR'T@ ENERGIZING

Temporary Storage. (Up to 3 months) Without
Liquid in Nitrogen. If the transformer cannot be
installed immediately upon arrival, and liquid fill-
ing is impractical, it is permissible to store the
transformern, infnitrogen for up to three months,
after date"otarrival at the site.

The, storage of transformers in nitrogen re-
quiresepositive assurance that the gas pressure is

continuously maintained. The best methed of ac-
complishing this is by use of Ineftaire®quipment.
If the transformer is not equippedfeor Inertaire,
temporary pipe connections can be made using
the upper filter press or vacuum filling connec-
tions. The Electric Service Departmient can obtain
upon request the necessaty, Inertaire equipment
for proper storage.

The transformer mustybe placed on a solid level
foundation in thg" sterage area. The Inertaire
equipment mast bel installed within one week
after the transformer®ias been delivered. Ground
the tank and anyybushings that are mounted.

Afterinstalling the Inertaire equipment with a
full cylindemyef dry nitrogen pressure test the
transformer for four hours at three psi gauge pres-
surgt” Check the tank for leaks with soap suds.
After/pressure testing, set the Inertaire equipment
tor normal operation. A positive nitrogen pressure
must be maintained at all times.

JIransformer gas pressure and cylinder pressure
should be recorded every day for the first two
weeks. These readings should preferably be taken
at approximately the same time every day and the
time and temperature also noted on the log. After
two weeks of daily logging with stable conditions
the frequency of pressure readings may be re-
duced to once a week. An accurate log is im-
portant as it may be the determining factor in any
decision that may have to be made on further
drying of the windings. Follow the instructions
for the particular Inertaire equipment used or in-
formation provided by the Engineering and Serv-
ice Departments. Transformers should not be
stored more than three months without being
filled with liquid.

To place the unit in service, the same proce-
dure must be followed as though the transformer
had just been received. When vacuum filling with
liquid the length of the vacuum period prior to
liquid filling specified in Table I, page S, shall be
increased by four hours.

Storage in Liquid. If the transformer is to be
stored for more than three months it should be
filled with liquid. The transformer will then be



TABLE 1 — VACUUM TREATMENT AND LI1QUID FILING
15 P.S.I. OR FULL VACUUM TANKS
CONDITION ABSOLUTE PRESSURE VACUUM HOLDING
IN TANK TORR TIME HOURS

Before Filling 5 Maximum 4
During Filling 6 Maximum -
After Filling 5 Maximum 2

8,P.S.I. TANKS
Before Filling 347 Minimum 4
During Fiiling 347 Minimuam .
After Filling 347 Minimum 2

5 P.S.l. TANKS
Before Filling 502 Minimum 4
During Filling 502 Minimum -
After Filling 502)Minimum 2
NOTE: 1 TORR=1mm  Hg=.0193 P4S.I\
CAUTION: Where “MINIMUM™ is specified lower pressures may result in tank damage or permanent deformation

with serious damageéito intefnal parts.

ready for service at afiy time providing it receives
the same inspection and_maintenance as a trans-
former in service.

At the endWef ‘thefstorage period samples of
liquid shoitld be drawn from the transformer and
tested for eléctrical strength and water content.
Make megger and power factor tests on each
winding to other windings and to ground and
from all windings to ground and compare with
factory test values. If all test results are satis-
factory, completely assembled units may be ener-
gizedh Installation of other transformers should be
completed as specified.

Separate Storage of Unmounted Accessories.
When accessories are not mounted immediately
after the transformer is received they must be

given care to protect them from damage or loss
during storage. The following general instructions
and the more detailed instructions given in in-
struction leaflets for the accessories, when fur-
nished, must be followed. In the event of conflict
between this leaflet and the instruction leaflet for
the individual accessory the latter shall take prec-
edence.

Bushings. The bushings when shipped detail are
crated or boxed. The lower end of the bushing is
covered with a plastic bag to keep it clean and
dry. The plastic bags on Type S and Type OS
bushings contain a bag of silica gel. Examine for
signs of moisture inside the plastic bags. If the
bags are damaged replace the bags and the silica
gel before storing.



It is best to store condenser bushings in a clean,
dry place indoors in their shipping crates. Type
“0O” bushings must be stored with the top end
elevated at an angle of at least 20° from the hori-
zontal above the bottom end. They may be stored
in the shipping box.

Detail Box. Store the box, containing details as
shipped, indoors and in a dry place. The box con-
tains Inertaire connections, gaskets, paint, gasket
cement, sudden pressure relay, etc., as specified
on the detail packing list.

Inertaire. The Inertaire cabinet is shipped on the
transformer when shipping clearances permit. The
pressure gauge and reducing valves (one assem-
bly), three-way valve, sump, and plastic hoses are
assembled and in the cabinet. Flexible tubing for
connecting the nitrogen tank to the cabinet is
shipped in the detail box. The nitrogen tank must
be assembled to the transformer before the trans®
former is stored or any work is started.

Indoor storage is required for all items marked
FRAGILE and for porcelain stored morefthan
one month.

Drawings and Other Documents., The outline
drawing for the transformer must 4be “checked
carefully. The circuit diagram and nameplate
should also be observed closelyjpdn ‘planning and
performance of all work. Instrictien l€aflets for
accessory equipment must be followed.

FINAL FILLING OER,TRANSFEORMERS
SHIPPED IN NITROGEN

The temperaturefof thegCore and coils must be
above 0°C during theyvacuum and vacuum filling
operations.

Vacuum Equipment and Procedures. In order to
attain the vacuum levels specified and to maintain
these levels*during oil filling a good vacuum pump
of adequate capacity will be needed. A 100 cfm
pwmp Will be adequate. The pumps should beca-
pable ‘6fattaining a blankoff pressure of .02 Torr
or less)for 15 psi or full vacuum tanks.

Connections from the pump to th€%transformer
tank should be as short and as largeiinfdiameter as
possible. The line should be at“east*] inch in
diameter, and preferably larger.JEhere should be
no low spots in the vacuumtlide in"which liquid
can collect.

The pressure in thegtank¥daring vacuum opera-
tions should be measured through a connection to
the top section of_ the%ank above the liquid level.
Do not use pressurefumeasurements at locations
other than the tank itself. For measuring the pres-
sure in the ‘tank, a properly calibrated aneroid
gauge afwthermocouple gauge is recommended.
Use mercusy gauges only if a trap is provided
which_éwill prevent mercury from entering the
transformer

It/tspimportant that the entire system be as free
from leaks as possible. Otherwise it may be diffi-
cult or impossible to attain the specified vacuum
levels. Also, any leaks will permit moist air or
water to be drawn into the transformer. If a high
capacity pump is used it is especially important to
eliminate leaks so that moisture drawn into the
system is minimized.

Openings for relief devices and other acces-
sories must be sealed in accordance with instruc-
tions furnished for the particular accessory in or-
der to prevent air from entering the transformer
during vacuum operations. Valves in pipe connec-
tions between the main tank and oil-filled com-
partments, when they are provided, should be
open during vacuum operations.

The nameplate will specify the vacuum as a
safe limit. If it is necessary to fill units in the field
apply the vacuum which is permitted by the
nameplate for the length of time specified in
Table 1, page $.

The vacuum piping should be so related to the
piping that liquid will not splash or spray into the
vacuum line. It is advisable to provide a liquid
trap in the vacuum line to protect the pump from
the insulating liquid. The efficiency of most vac-
uum pumps is dependent upon the condition of

ik
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the pump oil. If the pump oil becomes cloudy
from moisture or thins out because of insulating
liquid contamination it should be changed.

OIL, NITROGEN AND DRY AIR

Oil. The transformer oil must meet the require-
ments of Westinghouse Purchasing Department
Specification 55822AG. Transformer oil is very
sensitive to contamination, so that tanks, pumps,
pipes and hoses in which the oil is shipped or
handled must be clean and free from moisture
and other contaminants. I.B. 45-063-100 contains
instructions which must be followed in sampling,
testing and handling the oil.

Tests shall be made of each shipping containen
(drum, tank truck or railroad car) of oil. Samples
shall be drawn from the lowest point onthé&bots
tom of the container after the container has been
filled. The electrical strength measured “6m sam-
ples taken after the oil has been received, onisite
must be at least 30 KV. No free water shall be
visually detectable on samples taken at the site.
Power factor and water contentghouldgsbe meas-
ured on samples taken at the,sitelif the laboratory
facilities are available. Otherwise “a=€ertified test
report furnished by the supplier for each shipping
container of oil is acceptablenPower factor shall
not exceed .05% and waterf¢ontent shall not ex-
ceed 35 ppm. No oil shalljbe used for filling a
transformer until afterdtheftests on the oil have
been made with safistactory results.

The temperature of the oil when it is added to
the transformé€r during vacuum filling must be
10°C or higlfer. Iffthe transformer is to be opened
after adding“eil'the oil temperature must be at
least 10°C higher than the dewpoint of the out-
side air.

Qil should be pumped inté the top of the trans-
former through a blottéppress or other condition-
ing equipment which will provide clean dry oil to
the transformer. It i8 desirable, particularly in
cold weather, to have featers in the oil line so
that the temperature, of*the oil going into the
transformer can be _as high as possible but do not
exceed 90°CgmThewpumps, valves and piping
should be arrangedwso that the oil is at a slight
positive gauge pressure until it reaches a throttling
valve just before the oil enters the transformer.
Thethrottling valve and all connections between
it and) the transformer should be checked care-
fully,fon leaks. This is to prevent air and moisture
from, being drawn into the oil as it enters the
transformer.

Dry Air and Nitrogen. When nitrogen is called for
the nitrogen used should have a dewpoint not
higher than -50°C (-58°F), and total impurities
not exceeding 0.1% by volume. Nitrogen can be
obtained in high pressure steel cylinders, or in
some locations in insulated low pressure con-
tainers in liquid form. In general, liquid nitrogen
which will boil in the container to yield gaseous
nitrogen, will have a lower dewpoint than gas in
high pressure cylinders.

Dry air should also have a dewpoint of -50°C
(-589F) or lower. It is usually available in cyl-
inders from the same source which supply nitro-
gen. Air drying equipment is also available which
is capable of producing dry air passing air through
a dessicant bed to remove moisture.

When air or nitrogen are supplied from high
pressure cylinders the proper regulating valve
must be used for introducing the gas into the
transformer tank. Cylinders should not be com-
pletely emptied, but should be returned to the
supplier with at least 25 psi residual pressure.












L L. 48-069-1B

APPLICATION ° INSTALLATION ° INSPECTION

INSTRUCTIONS

GASKETS

for Liquid Filled Transformers
Tap Changers and Regulators

GASKET APPLICATION
APPARATUS GASKET MATERIAL GASKET CEMENT % GASKET COMPRESSION
Qil Insulated* Cork Neoprene % 8440-4 439,
Apparatus PDS#7249-11 or 45721AH (1)
Nitrile PDS# 12160-715.1 None 259,
or 45351EH
Inerteen Insulated Cortite Nitrile
and PDS#9950-3 or MC45711AB % 7386.1 50%
Network Transformers 1)
“URS'* and “URT” Cork Neoprene
Tap Changers and Regulators PDS¥ 7249-11 or 45721AH #8440-4 439,
Flat Gaskets-No Gasket Stops
Dumbell Nitrile Section None
#258A460 or 45351EP
* Except “"URS” and “URT'* Tap Changers and Regulators.
(1)-Temporary sbipping gaskets may be cork—ior permanent application PDS % 7249-11, 45721AH, 9950-3 or MC45711AB should be used.

GENERAL

The gaskets used on liquid filled tramsformers,
tap changers and regulators are of materialsiwhich
have proven suitable for that particular apparatus
with which they are being used! Expérience has
shown that the use of the properamdterial used
with the correctly associated apparatus and installed
by a standard procedurejassures a joint that will
be leakproot.

GASKET INSTALLATION

A. Preparing Metal Surfaces. Before apply-
ing a gasket to anyymetal’surface care must be taken
to assure that the mating surfaces are free of ice,
dew condensation, oil, grease, rust or dirt by wiping
dry. This canibedone by using clean rags or any
other method that will assure a dry surface. Rust
should be removed by sanding or wire brushing.
Thin uniform'{ilms of primer paint or gasket cement
needjnot be removed. If the gasket is cut in the
fieldmcut the gasket to conform to the surfaces to
be, sealed. Gasket thickness and percent compres-
sion must be in accordance with recommended
practice. If the gasket is not a one-piece gasket,
scarf the ends of the gasket so that the length of
the overlap will be equal to four times the thickness

SUPERSEDES I.L. 48-069-1A

of the gasket material. The mitering should be
done with a fine toothed saw and a miter box to
assure a clean uniform cut and to obtain tull gas-
ket thickness at the lap joint. A hand-type gasket
cutter for keystone shaped interlocked joints is
available for field work. These interlocked joints
must be matched-cut by forming the joint properly
and cutting both layers at the same time. Gasket
cuttingtool (upto3inches), stylenumber328B614GOl.
When ordering precut gaskets, give the complete
nameplate reading of the transtormer including
serial number. Specily exact description of the
gaskets required and give their location.

B. Application of Permanent Gaskets when
temperatures are above freezing. It is recom-
mended that both sides of the gasket be cemented
to the gasket surfaces. Apply cement as follows:

% 8440-4 Cement

1. Apply cement to both gasket and joint surfaces
and let dry at least ten minutes but not more than
60 minutes.

2. Assemble gasket and press firmly into place.
3. Coat other side as per (1).

4. Assemble joint.
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GASKETS

Application of Permanent Gaskets when
temperatures are below freezing. To keep the
gasket from getting too hard and to keep the cement
fluid, the gaskets and cement should be kept at a
minimum temperature of 35°F up to the time of
actual application of cement and compression of
gaskets. This will mean that the cement and gaskets
will usually have to be kept warmer than this in
freezing weather. It will not be necessary to coat the
gasket groove with ¥8440-4 cement providing the
gasket is assembled with the mating parts before
the cement is completely set-up. By following these
instructions you can be sure that the gasket will not
be too hard to compress properly and the cement
will adhere to the metal surfaces assuring an oil-
tight seal.

#7386-1 Cement

1. Apply cement to both gasket and joint surfaces
and let dry until “tacky’’.

2. Assemble gasket and press firmly into place.
3. Coat other side as per (1).

4. Assemble joint.

C. Inspection Opening Gaskets. Gaskets for
inspection openings may be sealed on one side only
to permit the removal of the inspection cover with*
out destroying the gasket. It is recommended ghat
the gasket be sealed to the stationary member “of
large openings and to the cover of small openings
and load tap changer oil compartment doors®The
gasket is sealed to one member by applying|a
uniform coating of gasket cement (for corksneoprene
use PDS%8440-4 Sx1608171A; for “‘Cortite’’ or
cork use PDS¥% 7386-1 S¥1150419) toponewside of
the gasket and to the surface to which the,gasket is
cemented. It is suggested thatythe “surface of the
gasket not cemented be coated with silicone lubri-
cant M-5861-4 Sx 228A253HO0], ¢to prevent the
vulcanizing of the gasket material to the steel plate.
This will permit the reméval’ of the cover without
destroying the gasket:

For cemented surfacedollow cementing instruc-
tions above.

Prior to replaging @& cover of an inspection
opening, the gasket ‘should be examined to make
certain that it has not been damaged and that it has
sufficient thickness to reseal the joint.

NG o
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MANHOLE COVER AND
BUSHING FLANGE GASKETS

Gaskets for manhole covers should be sealedrto
the main cover boss opening to permit the removal
of the manhole cover without destroying the gasket!

Bushing flange gaskets are sealed in permanently
when the bushings are installed. Follow procedure
for application of permanent gaskets.

NOTE: It is very importankthats@llopenings
in the transformer tank and“tap achanger be
tightly closed before puttidgya unit into oper-
ation. This is necessary \whether the unit is
for indoor or outdoor operation. For all liquid
filled tap changers and regulators; the bushing
flanges, main cover, “manhole covers, elc.
must be oil and gas tight

LEAKAGE TESTS

Liquid filled transformers should be tested for
pressure tightness, prior to putting in service. The
permissiblesinternal pressure that may be used can
be détermined from the nameplate on the transform-
er. Internal test pressures of ten pounds per square
inchimay be used to check the tightness of gasketed
joints for transformers whose nameplates indicate
that the transformer may be filled under complete
vacuim. All other transformers should be tested
with an internal pressure of five pounds per square
inch.

The following precautions should be observed
when making the pressure test:

1. Inertaire transformers;—Close the valves or
disconnect the piping and plug the entrances into
the tank before testing.

2. Open air breathers, dehydrating breathers,
and breathing regulators: Close openings to this
equipment before testing.

3. Mechanical relief device:—The relief device
must be replaced by a steel plate when the test
pressure is likely to exceed the tripping pressure
of the relief device. For additional instructions,
refer to the instruction leaflet for relief device.

4. Relief diaphragm:—A relief diaphragm must
be replaced by a steel diaphragm when the test
pressure is likely to exceed the rupturing pressure
of the relief diaphragm. For additional instructions,
refer to the instruction leaflet for relief diaphragm,

WESTINGHOUSE ELECTRIC CORPORATION
TRANSFORMER DIVISION o

SHARON, PA.

(Rep. 3-69) Printed in U.S.A.
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Instructions for Standard Outside Finish,

Oil Insulated Transformer Tanks

The STANDARD outside finish for West-
inghouse oil insulated transformers is a
three coat system that satisfactorily with-
stands widely diverse atmospheric condi-
tions. The colors of the primer and finish
coats are different so as to obtain a con-
trast between adjacent coats, thus insur-
ing that each coat is continuous and of suf-
ficient thickness.

The transformer tanks andaccessories
being constructed of steel, are normally
susceptible to rusting. Therefore, to pre-
vent rusting of exposed steel surfaces, give
careful attention to the following steps:

1. All exposed steel surfaces must be
thoroughly cleaned and prepared
for the application of the protec-
tive coats of paint since the propen
preparation of the surfaces 40 be
finished is an important fa€tor/to
securing a satisfactory an@,lasting
finish.

Regardless of how good the'pdint may
be, it will fail as a protectorfif applied o-
ver a wet, dirty, rusty, o® greasy surface.
Rust and scale will absorbyand hold mois-
ture. Therefore, in ordetx\to obtain a dur-
able finish, it is absolutelyhessential that
no moisture be sealed@ inWby the applica-
tion of paint. For large areas, a cleandry
surface with suffieientsroughness for good
adhesion of the (priming coat can be ob-
tained by shotler sand blasting the exposed
surfaces of the transformer tank.

2. Thel{ careful application of a high
grade“durable quality paint.

The faetors that determine the quality
of amy paint are the pigment and vehicle.
The, pigment gives the color and body of
theypaint and the vehicle holds the pigment
particles in place and forms a continuous
film. Although attention is generally cen-
tered upon the selection of the pigment,
tests show that the vehicle of a paint is the

first of these two components to disinte-
grate. Therefore, a paint_of, high quality
should be used to ‘@btain a satisfactory
finish.

STANDARD FINISH

Tank. The Westinghouse standard finish
for power transformer tanks is essential-
ly a three-coat system.

The prime” coat (M#32230EA) is com-
posedofanialkyd type vehicle and pigments,
primawilydyzinc chromate and iron oxide.

The two finish coats (M#32220CB) are
composed of resins and pigments to with-
stand the elements and to provide good ap-
pearance when new, and after weathering
Has taken place. The finish coat conforms
to NEMA standards (ASA#24 color).

Radiators. As a base for the paint, ra-
diators are chemically cleaned and phos-
phatized. The standard finish for radia-
tors is a three-coat system using high
bake enamels.

The prime coat (M# 32232AR) is com-
posed of an epoxy vehicle and pigments,
primarily zinc chromate and iron oxide.

The intermediate and finish coat
(M# 32224AX) consist of a high grade alkyd
amine vehicle with the necessary pigmen-
tation to withstand the elements.

Both the prime and the two finish coats
require high bake temperatures for full
cure. See Application Data.

APPLICATION DATA

General. All four of these paints can be
applied satisfactorily by flowing, dipping,
spraying or brushing. For brush work,
all paints are thinned sparingly; for spray
work, a 5to 6 parts paint to 1 part thinner,
by volume, is adequate.

Effective January, 1965 Supersedes I. L. 48-069-15, August, 1964
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Tank. For thinning primer M#32230EA
and finish coat M#32220CB, a good grade
V. M. & P. naptha is satisfactory.

The primer and finish coats may be air
dried or force dried; air dxying will re-
quire 8 to 12 hours depending on atmos-
pheric conditions. For force drying a
schedule of 1 to 2 hours at 125° - 135°C is
recommended.

Radiators. For thinning primer
M#32232AR and finish coats M#32224AX,
Sclvesso 150 is preferred, but toluol or
xylol will prove adequate.

The primer and finish coats are strict-
ly high baking materials. Westinghouse
flows all coats and force dries and/or bake s
the coatings during normal manufacturing
processes. For baking, a metal temper-
ature of 155°C minimum for 30 minutes is
recommended.

Aerosol paint dispensers (12 oz.) afe
available for small repair jobs on tanks
and radiators in the shop or field and axe
identified as follows:

Westinghouse Electric Corporation

Power Transformer Division, Sharon, Pa.

Prime Coat

(M#32230EA) Style No. 1772041

Finish Coat

(M#32220CB) Style No#1772043

Larger quantitiesgiof Westinghouse
paints canbe obtainedthrough the nearest
Westinghouse Sales Office.

IMPORTANT Any poxrdion of the paint
film damaged dutingdshipment or installa-
tion must be repaired as quickly as possible.

To dopthis, /clean the damaged portion by
means off\Serapér or sandpaper, applying
a coat, of primer paint and allow proper
dryingf§time) then apply a coat of finish
paingts

NOTE, For small marred spots which do
not ‘penetrate the paint film to the parent
metal, only the finish paint is necessary.
Due to the indefinite life of the primer, the
finish paint should be applied as soon as

possible.

Printed in U. S, A. (E.P.)
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I.L. 48-068-13

INSTRUCTIONS

CLEANING TRANSFORMER INSULATION

There are times when it may become necessary
to clean transformer insulation because of the
accumulation of dust, grease, sludge or carbon
deposits. The method for cleaning varies with the
type of transtormers.

DRY-TYPE TRANSFORMERS

Dust, tree of oil or grease, may be removed by
wiping with a clean dry rag or by using a vacuum
cleaner equipped with a brush attachment. The
vacuum cleaner is preferred for large areas. Dust
may be blown from inaccessible parts, but any dust
removed by blowing is scattered and much of it will
settle on other parts from which it must be removed
as outlined above. The air must contain no moistufe
and care must be observed so that the insulation
materials are not damaged by excessive airfvelogity.

Should grease or oil get upon the insulation it
may be removed by wiping dry with aWclean,dry
cloth.

Loose carbon deposits may be remaoved By brush-
ing and/or wiping with clean dry cloths. Defective
insulation should be replaced.

OIL-FILLED TRANSFORMERS

Loose coatings of sludge®and dirt may be re-
moved by wiping with cloths saturated with trans-
former oil. Tightly adhé¥ing ‘ef heavy coatings of
sludge may require a light brushing with a bristle
brush, followed by agwashswith transformer oil.

Sludge, dirt and oil-éarbon deposits may often
be effectively ‘temoved/ by spraying clean, dry,
transformerf oil,_ upen and around the insulation
with sufficient/ velecity to thoroughly wash and
clean it. Anlair-ejector type nozzle should be used.
Defective insulation should be replaced.

Important: Do not use knives, screw drivers
or other sharp objects to clean coils since the
useof these objects may cut the insulation.

INERTEEN-FILLED TRANSFORMERS

Normally, the cleaning of insulation is not neces-
sary for Inerteen tramsformers because Inerteen
does not sludge. However, should it be necessary
to remove a.deposit of dirt, it may be done by wiping
with a cloth/saturated with clean Inerteen or tri-
chlotbenzene.

Whenlarcing occurs in Inerteen, the insulation
i€ attacked by the products of decomposition of the
Inerteen and usually requires replacing. The prod-
ucts of decomposition of the Inerteen now used
in“transformers have less effect on insulation than
those from the earlier types of Inerteens. Hence it
is more likely that the insulation in these trans-
formers, not affected by direct arcing, may be used

again.

For precautions in handling Inerteen refer to
instruction book on Inerteen Transformers.

Important: Carbon tetrachloride should
never be used for cleaning the insulation of
either liquid filled or dry type transformers
because it is nearly impossible to remove all
of the carbon tetrachloride used for cleaning
purposes, and during the natural operation of
the transformers, the remaining carbon tetra-
chloride will form hydrochloric acid which
will cause corrosion of metal parts and detri-
mentally affect the insulation.

This general procedure is not to be followed
when specific instructions accompany the appa-
ratus.

WESTINGHOUSE ELECTRIC CORPORATION
SHARON PLANT e  POWER TRANSFORMER DIVISION . SHARON, PA.

SUPERSEDES I.L. 47-600-23A NOVEMBER, 1964

Printed in U.S.A.






Instructions for Repairing Tank Leaks

This instruction leaflet is intended to give
general instructions concerning recom-
mended practices for repairing a weld leak
in power transformers or their auxiliaries.
Variations of these instructions may be de-
sirable for special repair tasks, but nor-
mally the weld leak may be successfully
sealed if these instructions arefollowed.

TRANSFORMER CASES AND FITTINGS

Transformer cases and their fittings are
fabricated from 3/16" to 1/2" thick welding
quality low carbon steel, which are joined
by manual, semi~automatic and automatic
welding, using a manual shielded arc, sub-
merged arc and inert arc process,

To repair a weld leak in a case geam or
around one of the fittings the following is
recommended:

1. De-energize the transfoymeraCheck
the liquid level in relation to the area to be
welded. It should be 4'* or morefabove the
area to be welded. Should thearea to be
welded be above the liqadid level or if the
liquid has been remeowedyfrom the case,
blanket the transformerwith dry nitrogen.

2. If the liquidbhas/not been removed,
pull a vacuum offseveral pounds per square
inch above the liguid/to stop the liquid leak.
This may Be done with a vacuumpumpor by
sealing all fitting® on the case and draining
sufficientyoil toobtainthe necessary vacuum.

NOTE: Vacuum is not always required, espe-
cially when a sweating leak is to be repaired and
the,case wall is relatively thick.

3% Peen the weld leak closed, if pos-
sible, with the ball end of a ball-peen ham-
mer or with a blunt or round-nosed chisel,

4, Grind or scrape the paint from the
area to be welded and prepare a suitable

Fffective March, 1966 Supersedes I.L

48-069-20C,

@ I.L. 48-069-20D

point for attaching the greundleadtothearc
welding machine.

5. Select a 1/84adiameter all purpose,
coated electrode, Ameriean Welding Society
type E-6012 (Westinghouse type FP). Either
a~c or d-c weldingpcurrent may be used,
When d-c current,is used, straight polarity
is preferred, that is the electrode is neg~
ative.

The " welding machine is adjusted to
supply ‘the desired welding current. Some
value between 115 to125amperes should be
used, depending uponthe weldingoperator's
ability and the individual task at hand.

6. Apply a string bead sealing weld
over the weld defect in a single, quick pass.
This weld should be deposited horizontally
or verticallydepending upon circumstances.
If the weld is deposited vertically, it is
recommended that it be made downward to
drive any liquid seepage ahead of the weld.

Successive beads are depositedadjacent
and over the first sealing bead, or a single
pass may be weaved across it to complete
the weld. If the beads are deposited verti-
cally, deposit these beads from the top down
if any liquid seepage is present; otherwise
they may be deposited upward if preferred.
Remove the slag from the deposited weld
before depositing eachsuccessive weldbead
or pass.

Liquid interferes with the weldingoper-~
ation and the quality ofthe deposited metal.
It should be wiped off with a dry cloth, All
welds should be deposited in a sequence as
above to prevent any liquid seepage inter-
fering with the welding operation other than
the final sealing at the lowest point of the
weld leak.

7. Clean the repaired area and check
with a suitable leak detector to be sure the
leak has been stopped.

November, 1962
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Drain the liquid from the radiator and re-
move the radiator from transformer case.

2. Grind or scrape the paint from the
area to berepaired. Also remove anyliquid,
dirt or foreign matter.

3. If the weld to be repaired is around
the header flange use 1/8" diameter type
E-6012 electrodes with current settings be-
tween 115 to 125 amperes. Weld hori-
zontally around the flange.

4, A slightly reducing oxygen-acetylene
welding flame is recommended for repairing
a weld along the edge of an element, a weld
joining the elements to each other, or a
weld joining the elements to the header. The
recommended procedure for repairing a
leak along the edgeofanelementis outlined
below:

a. Heat the full length of the seam with
the oxy-acetylene torch to drive out all
trapped oil.

b. TFind the exact location of the leakby
means of a suitable leak detector.

c. When the exact location of theileak
has been determined, notch the edgé of the
element as shown in Figure 2 at points two
to three inches on either side ofdthe"eak.
These notches may be cut withaa hack saw,
a file, or a small grinder.

d. Start by filling on€ of the notches.
Next, fill in the second notéh.sFinally fuse

Westinghouse Electric Corporation

Power Transformer Division, Sharon, Pa.

the edges of the elementbetween thenotches
moving forward with a slightly weaving
motion. Be sure to tie this weld into both
filled notches. Use 1/16" soft iron ,gas
welding rod as filler material.

Figure 3 shows therepaired€lement be-
fore touching up the repaired anea.

5. Clean the repaired (area and check
with a suitable leak detector to be sure the
leak has been stopped:

6. After testing for leaks, reclean the
area and apply gouch=up paint as outlinedin
I.L. 48-069~18, /'"Standard Outside Finish
for Westinghouse, @il Insulated Transform-
ers."

7. Reinstall the radiator.

YUKON COOLERS

"Yukon" Coolers are formed by corrugating
sections of the tank wall and are integral
with the tank wall. The thickness of these
coolers is usually 5/16" which corresponds
to the wall thickness of network transfor-
mers on which they are primarily used.
Since they are the same thickness as the
tank wall and consist mostly of flat sur-
faces, the procedure for repairing weld
leaks is the same as given under the infor-
mation on the first page of this leaflet under
"Transformer Cases and Fittings."

Prnted in U.S.A. (TP)



1. L. 48-063498
INSPECTION

INSTRUCTIONS

APPLICATION * INSTALLATION »

GASKETS

for Liquid Filled Transformers
Tap Changers and Regulators

GASKET APPLICATION
APPARATUS GASKET MATERIAL GASKET CEMENT % GASKET COMPRESSION
Qil Insulated * Cork Neoprene %#8440-4 439,
Apparatus PDS# 7249-11 or 45721AH (1)
Nitrile PDS# 12160-715.1 None 259,
or 45351EH
Inerteen Insulated Cortite Nitrile
and PDS#%9950-3 or MC45711AB %7386-1 50%
Network Transformers ‘ (0})]
“URS" and “URT" Cork Neoprene
Tap Changers and Regulators PDS%7249-11 or 45721AH % 8440-4 439,
Flat Gaskets-No Gasket Stops
Dumbell Nitrile Section None
#%258A460 or 45351EP
* Except “"URS" and “URT" Tap Changers and Regulators.
(1)-Temporary shipping gaskels may be cork—for permanent application PDS % 7249-11, 45721AH, 9950-3 or MC45711AB should be used.

GENERAL

The gaskets used on liquid filled transformers,
tap changers and regulators are of materials'which
have proven suitable for that particular apparatus
with which they are being used. Experience has
shown that the use of the proper“material used
with the correctly associated apparatus and installed
by a standard procedure%aSsures a joint that will
be leakproof.

GASKET_ INSTALLATION

A. Preparing Metal Surfaces. Before apply-
ing a gasket 16 anyimetal surface care must be taken
to assure that the mating surfaces are free of ice,
dew condensation, gil, grease, rust or dirt by wiping
dry. This can“be/done by using clean rags or any
other method that will assure a dry surface. Rust
should be removed by sanding or wire brushing.
Thin uniform films of primer paint or gasket cement
needinot be removed. If the gasket is cut in the
field;»cut the gasket to conform to the surfaces to
bewsealed. Gasket thickness and percent compres-
sion must be in accordance with recommended
practice. If the gasket is not a one-piece gasket,
scarf the ends of the gasket so that the length of
the overlap will be equal to four times the thickness

SUPERSEDES |I.L. 48-069-1A

of the gasket material. The mitering should be
done with a fine toothed saw and a miter box to
assure a clean uniform cut and to obtain full gas-
ket thickness at the lap joint. A hand-type gasket
cutter for keystone shaped interlocked joints is
available for field work. These interlocked joints
must be matched-cut by forming the joint properly
and cutting both layers at the same time. Gasket
cuttingtool (upto3inches), stylenumber328B614GOL.
When ordering precut gaskets, give the complete
nameplate reading of the transformer including
serial number. Specify exact description of the
gaskets required and give their location.

B. Application of Pexrmanent Gaskets when
temperatures are above freezing. It is recom-
mended that both sides of the gasket be cemented
to the gasket surfaces. Apply cement as follows:

# 8440-4 Cement

1. Apply cement to both gasket and joint surfaces
and let dry at least ten minutes but not more than
60 minutes.

2. Assemble gasket and press firmly into place.
3. Coat other side as per (1).
4. Assemble joint.

APRIL, 1963




GASKETS

Application of Permanent Gaskets when
temperatures are below freezing. To keep the
gasket from getting too hard and to keep the cement
fluid, the gaskets and cement should be kept at a
minimum temperature of 35°F up to the time of
actual application of cement and compression of
gaskets. This will mean that the cement and gaskets
will usually have to be kept warmer than this in
freezing weather. It will not be necessary to coat the
gasket groove with %8440-4 cement providing the
gasket is assembled with the mating parts before
the cement is completely set-up. By following these
instructions you can be sure that the gasket will not
be too hard to compress properly and the cement
will adhere to the metal surfaces assuring an oil-
tight seal.

#7386-1 Cement

1. Apply cement to both gasket and joint surfaces
and let dry until “tacky’’.

2. Assemble gasket and press firmly into place.
3. Coat other side as per (1).
4. Assemble joint.

C. Inspection Opening Gaskets. Gaskets for
inspection openings may be sealed on one side only
to permit the removal of the inspection cover with-
out destroying the gasket. It is recommended that
the gasket be sealed to the stationary member of
large openings and to the cover of small openings
and load tap changer oil compartment doozs. The
gasket is sealed to one member by applying |a
uniform coating of gasket cement (for cork*neoprene
use PDS#%8440-4 S%1608171A; far ‘“‘Cortite!’ or
cork use PDS% 7386-1 S#1150419) to%ene"side of
the gasket and to the surface to which thelgasket is
cemented. It is suggested that the surface of the
gasket not cemented be coatedswithygilicone lubri-
cant M-5861-4 S¥228A253HO], to prevent the
vulcanizing of the gasket material to the steel plate.
This will permit the removal of the cover without
destroying the gasket!

For cemented surfacefollow cementing instruc-
tions above.

Prior to replacing @ cover of an inspection
opening, the gasket should be examined to make
certain that it has not been damaged and that it has
sufficient thickness to reseal the joint.

[+
,:"N <

SHARON PLANT o

MANHOLE COVER AND
BUSHING FLANGE GASKETS

Gaskets for manhole covers should be sealed’to
the main cover boss opening to permit the removal
of the manhole cover without destroying the gasket.

Bushing flange gaskets are sealed in permanently
when the bushings are installed. Follow procedure
for application of permanent gasketss

NOTE: It is very importaniythatsall Jopenings
in the transformer tank and ‘tap ‘€hanger be
tightly closed before putting a, unit into oper-
ation. This is necessary whether the unit is
for indoor or outdoor operatien. For all liquid
filled tap changers and regulators; the bushing
flanges, main cover, mdnhole covers, etc.
must be oil and gas tight.

LEAKAGE TESTS
Liquid filled, transformers should be tested for

pressure tightness)yprior to putting in service. The
permissible“internal pressure that may be used can
be determined from the nameplate on the transform-
er. Internal test pressures of ten pounds per square
inch‘may be used to check the tightness of gasketed
joints, for transformers whose nameplates indicate
that the transformer may be filled under complete
vacuim. All other transformers should be tested
with an internal pressure of five pounds per square
inch.

The following precautions should be observed
when making the pressure test:

1. Inertaire transformers;—Close the valves or
disconnect the piping and plug the entrances into
the tank before testing.

2. Open air breathers, dehydrating breathers,
and breathing regulators: Close openings to this
equipment before testing.

3. Mechanical relief device:—The relief device
must be replaced by a steel plate when the test
pressure is likely to exceed the tripping pressure
of the relief device. For additional instructions,
refer to the instruction leaflet for relief device.

4. Relief diaphragm:—A relief diaphragm must
be replaced by a steel diaphragm when the test
pressure is likely to exceed the rupturing pressure
of the relief diaphragm. For additional instructions,
refer to the instruction leaflet for relief diaphragm,

WESTINGHOUSE ELECTRIC CORPORATION
TRANSFORMER DIVISION o

SHARON, PA,.

{Rep. 3-69) Printed in U.S.A.
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Instructions for Standard Outside Finish,

0il Insulated Transformer Tanks

The STANDARD outside finish for West-
inghouse oil insulated transformers is a
three coat system that satisfactorily with-
stands widely diverse atmospheric condi-
tions. The colors of the primer and finish
coats are different so as to obtain a con-
trast between adjacent coats, thus insur-
ing that each coat is continuous and of suf-
ficient thickness.

The transformer tanks andaccessories
being constructed of steel, are normally
susceptible to rusting. Therefore, to pre-
vent rusting of exposed steel surfaces, give
careful attention to the following steps:

1. All exposed steel surfaces must be
thoroughly cleaned and prepared
for the application of the protec-
tive coats of paint since the proper
preparation of the surfaces 40 ‘be
finished is an important fa€tor/to
securing a satisfactory and lasting
finish.

Regardless of how good the'paint may
be, it will fail as a protectorgif’applied o-
ver a wet, dirty, rusty, om greasy Jsurface.
Rust and scale will absorb,and “h6ld mois-
ture. Therefore, in ordex to obtain a dur-
able finish, it is absolutelyyessential that
no moisture be sealed 1ngby the applica-
tion of paint. For large @reas, a cleandry
surface with sufficientapoughness for good
adhesion of the priming coat can be ob-
tained by shoter sand blasting the exposed
surfaces of the twansformer tank.

2. Thef capeful application of a high
grade¥durable quality paint.

The fagtors that determine the quality
of any paint are the pigment and vehicle.
The pigment gives the color and body of
theypaint and the vehicle holds the pigment
particles in place and forms a continuous
film. Although attention is generally cen-
tered upon the selection of the pigment,
tests show that the vehicle of a paint is the

@ I. L. 48-069-15A

first of these two components to disinte-
grate. Therefore, a paint ef high quality
should be used to ‘ebtain a’ satisfactory
finish.

STANDARD FINISH

Tank. The Westinghouse standard finish
for power transformer tanks is essential-
ly a three-€oat system.

The (primer coat (M#32230EA) iscom-
posedof anjalkydtype vehicle and pigments,
primatilypzinc chromate and iron oxide.

The two finish coats (M#32220CB) are
composed of resins and pigments to with-
standthe elements and to provide good ap-
peéarance when new, and after weathering
Was taken place. The finish coat conforms
to NEMA standards (ASA#24 color).

Radiators, As a base for the paint, ra-
diators are chemically cleaned and phos-
phatized. The standard finish for radia-
tors is a three-coat system using high
bake enamels.

The prime coat (M# 32232AR) is com-
posed of an epoxy vehicle and pigments,
primarily zinc chromate and iron oxide.

The intermediate andfinish coat
(M# 32224AX) consist of a high grade alkyd
amine vehicle with the necessary pigmen-
tation to withstand the elements.

Both the prime and the two finish coats

require high bake temperatures for full
cure. See Application Data.

APPLICATION DATA

General. All four of these paints can be

applied satisfactorily by flowing, dipping,

spraying or brushing. For brush work,
all paints are thinned sparingly; for spray
work, a 5to 6 parts paint to 1 part thinner,
by volume, is adequate.

Effective January, 1965 Supersedes I. L. 48-069-15, August, 1964
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Tank. For thinning primer M#32230EA
and finish coat M#32220CB, a good grade
V. M. & P. naptha is satisfactory.

The primer and finish coats may be air
dried or force dried; air dxying will re-
quire 8 to 12 hours depending on atmos-
pheric conditions. For force drying a
schedule of 1 to 2 hours at 125° - 135°C is
recommended.

Radiators. For thinning primer
M#32232AR and finish coats M#32224AX,
Solvesso 150 is preferred, but toluol or
xylol will prove adequate.

The primer and finish coats are strict-
ly high baking materials. Westinghouse
flows all coatsand force dries and/or bake s
the coatings during normal manufacturing
processes. Tor baking, a metal temper-
ature of 155°C minimum for 30 minutes is
recommended.

Aerosol paint dispensers (12 oz.) afre
available for small repair jobs on tanks
and radiators in the shop or field and are
identified as follows:

Westinghouse Electric Corporation

Power Transformer Division, Sharon, Pa.

Prime Coat

(M#32230EA) Style No. 1772041

Finish Coat

(M#32220CB) Style No #1732043

Larger quantities@of Westinghouse
paints canbe obtainedthrough the nearest
Westinghouse Sales Office.

IMPORTANT Any poxdion of the paint
film damaged during'shipment or installa-
tion mustbe repaired as quickly as possible.

To daojthis,/clean the damaged portion by
means of\serapér or sandpaper, applying
a coaty,of primer paint and allow proper
drying§tinte, then apply a coat of finish
painfs

NOTEy, For small marred spots which do
not penetrate the paint film to the parent
metal, only the finish paint is necessary.
Due to the indefinite life of the primer, the
finish paint should be applied as soon as

possible.

Printed in U. S. A. (E.P.)
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CLEANING TRANSFORMER INSULATION

There are times when it may become necessary
to clean transformer insulation because of the
accumulation of dust, grease, sludge or carbon
deposits. The method for cleaning varies with the
type of transformers.

DRY-TYPE TRANSFORMERS

Dust, tree of oil or grease, may be removed by
wiping with a clean dry rag or by using a vacuum
cleaner equipped with a brush attachment. The
vacuum cleaner is preferred for large areas. Dust
may be blown from inaccessible parts, but any dust
removed by blowing is scattered and much of it will
settle on other parts from which it must be removed
as outlined above. The air must contain no moisture
and care must be observed so that the instilation
materials are not damaged by excessive air velocity.

Should grease or oil get upon the insulation it
may be removed by wiping dry with a“¢leanidry
cloth.

Loose carbon deposits may be removed byabrush-
ing and/or wiping with clean dry cleths,, Defective
insulation should be replaced.

OIL-FILLED TRANSFORMERS

Loose coatings of sludge and dirt may be re-
moved by wiping with cloths satirated with trans-
former oil. Tightly adlering or heavy coatings of
sludge may require a light brushing with a bristle
brush, followed by @wash with transtormer oil,

Sludge, dirt, and\ gil-carbon deposits may often
be effectively removed by spraying clean, dry,
transformer’ oilgpupony and around the insulation
with sufficient velécity to thoroughly wash and
clean it. An‘air-ejector type nozzle should be used.
Defective insulation should be replaced.

Important: Do not use knives, screw drivers
or other sharp objects to clean coils since the
use of these objects may cut the insulation.

INERTEEN-FILLED TRANSFORMERS

Normally, the dleaning of insulation is not neces-
sary for Inerteen, tramsformers because Inerteen
does not sludge. Hewever, should it be necessary
to remove asdeposit ot dirt, it may be done by wiping
with a cloth{'saturated with clean Inerteen or trj-
chlorbenzene:

Whenarcing occurs in Inerteen, the insulation
is,attacked by the products of decomposition of the
Inerteén and usually requires replacing. The prod-
ucts of decomposition of the Inerteen now used
in transformers have less effect on insulation than
those from the earlier types of Inerteens. Hence it
is more likely that the insulation in these trans-
formers, not affected by direct arcing, may be used

again.

For precautions in handling Inerteen refer to
instruction book on Inerteen Transformers.

Important: Carbon tetrachloride should
never be used for cleaning the insulation of
either liquid filled or dry type transformers
because it is nearly impossible to remove all
of the carbon tetrachloride used for cleaning
purposes, and during the natural operation of
the transformers, the remaining carbon tetra-
chloride will form hydrochloric acid which
will cause corrosion of metal parts and detri-
mentally affect the insulation.

This general procedure is not to be followed
when specific instructions accompany the appa-
ratus.

WESTINGHOUSE ELECTRIC CORPORATION
SHARON PLANT e  POWER TRANSFORMER DIVISION . SHARON, PA.

SUPERSEDES LL. 47-600-23A NOVEMBER, 1964

Printed in U.S.A.






Instructions for Repairing Tank Leaks

This instruction leaflet is intended to give
general instructions concerning recom-
mended practices for repairing a weld leak
in power transformers or their auxiliaries.
Variations of these instructions may bede-
sirable for special repair tasks, but nor-
mally the weld leak may be successfully
sealed if these instructions are followed.

TRANSFORMER CASES AND FITTINGS

Transformer cases and their fittings are
fabricated from 3/16" to 1/2" thick welding
quality low carbon steel, which are joined
by manual, semi-automatic and automatic
welding, using a manual shielded arc, sub-
merged arc and inert arc process,

To repair a weld leak in a casegeam or
around one of the fittings the following is
recommended:

1. De-energize the transformeryCheck
the liquid level in relation to the area to be
welded. It should be 4'"" or morefabove the
area to be welded. Should thegarea to be
welded be above the liquid level or if the
liquid has been remowedy from the case,
blanket the transformewmwith dry nitrogen.

2. If the liquidbhas'not been removed,
pull a vacuum offseveral pounds per square
inch above the ligfiid/to stop the liquid leak.
This may/®e déne with a vacuum pump or by
sealing dll fittings on the case and draining
sufficientoil to gbtain the necessary vacuum.

NOTE: Vacuum is not always required, espe-
cially when a sweating leak is to be repaired and
the,case wall is relatively thick.

3%9 Peen the weld leak closed, if pos-
sible, with the ball end of a ball~peen ham-
mer or with a blunt or round-nosed chisel.

4, Grind or scrape the paint from the
area to be welded and prepare a suitable

Bffective March, 1966 Supersedas I.1L

48-069-20C,

@ I.L. 48-069:20D

point for attaching the gpoundleadtothe arc
welding machine.

5. Select a 1/8diameter all purpose,
coated electrode, Ameriean Welding Society
type E-6012 (Westinghouse type FP). Either
a-c or d-c weldinghcurrent may be used.
When d-c current,is used, straight polarity
is preferred, that is the electrode is neg-
ative.

The " welding machine is adjusted to
supply ‘the desired welding current. Some
fralue between 115 to125 amperes should be
used, depending uponthe welding operator's
ability and the individual task at hand.

6. Apply a string bead sealing weld
over the weld defect in a single, quick pass.
This weld should be deposited horizontally
or vertically depending upon circumstances.
If the weld is deposited vertically, it is
recommended that it be made downward to
drive any liquid seepage ahead of the weld.

Successive beads are deposited adjacent
and over the first sealing bead, or a single
pass may be weaved across it to complete
the weld. If the beads are deposited verti-
cally, deposit these beads fromthe top down
if any liquid seepage is present; otherwise
they may be deposited upward if preferred.
Remove the slag from the deposited weld
before depositing each successive weld bead
or pass,

Liquid interferes with the welding oper-
ation and the quality of the deposited metal.
It should be wiped off with a dry cloth, All
welds should be deposited in a sequence as
above to prevent any liquid seepage inter-
fering with the welding operationother than
the final sealing at the lowest point of the
weld leak.

7. Clean the repaired area and check
with a suitable leak detector to be sure the
leak has been stopped.

November, 1962



Page 4

Drain the liquid from the radiator and re-
move the radiator from transformer case.

2. Grind or scrape the paint from the
area to berepaired. Alsoremove any liquid,
dirt or foreign matter.

3. If the weld to be repaired is around
the header flange use 1/8" diameter type
E-6012 electrodes with current settings be-
tween 115 to 125 amperes. Weld hori-
zontally around the flange.

4, A slightly reducing oxygen~acetylene
welding flame is recommended for repairing
a weld along the edge of an element, a weld
joining the elements to each other, or a
weld joining the elements tothe header. The
recommended procedure for repairing a
leak along the edge of an element is outlined
below:

a. Heat the full length of the seam with
the oxy-acetylene torch to drive out all
trapped oil.

b. Find the exact location of the lealby
means of a suitable leak detector.

c. When the exact location of thelleak
has been determined, notch the edgevof the
element as shown in Figure 2 at points two
to three inches on either side ofythesl€ak.
These notches may be cut with,a haek saw,
a file, or a small grinder.

d. Start by filling oné of ¢he notches.
Next, fill in the second noteh, /Finally fuse

Westinghouse Electric Corporation

Power Transformer Division, Sharon, Pa.

the edges of the elementbetween the notches
moving forward with a slightly weaving
motion. Be sure to tie this weld into both
filled notches. Use 1/16" soft iron gas
welding rod as filler material.

Figure 3 shows the repaired€lement be-
fore touching up the repaired axea.

5. Clean the repaired arga and check
with a suitable leak deteetor™o be sure the
leak has been stopped:

6. After testing for leaks, reclean the
area and apply teuch=sup paint as outlinedin
I.L. 48-069-15, /"Standard Outside Finish
for Westinghouse Qil Insulated Transform-
ers."

7.nmAReinstall the radiator.

YUKON COOLERS

"Yukon" Coolers are formedby corrugating
sections of the tank wall and are integral
with the tank wall, The thickness of these
coolers is usually 5/16" which corresponds
to the wall thickness of network transfor-
mers on which they are primarily used.
Since they are the same thickness as the
tank wall and consist mostly of flat sur-
faces, the procedure for repairing weld
leaks is the same as given under the infor-
mation on the first page ofthisleaflet under
"Transformer Cases and Fittings."

Printed in U.S.A. (TP)
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INTRODUCTION

This leaflet gives procedures to be followed from
the time a transformer is received until it is ener-
gized. These instructions apply to transformers
shipped from the Small Power Transformer Divi-
sion at South Boston, Virginia. They do not nec-
essarily apply to transformers shipped from other
manufacturing locations.

SHIPPING PRACTICES

Transformers are shipped from the South Boston
Works as complete units ready to energize with-
out opening the transformer tank where possible;
that is, with bushings installed with insulating liq-
uid to the correct liquid level, with thermometezrsy
pressure gauges etc. installed on the tank. Some
items are necessarily removed to eithergprevent
damage during shipment or to meet shipping di-
mensional requirements. When itemsgare temoved
for shipment they are specified on the outline
drawing. Any external bracing requiféd for ship-
ment which must be removed duringdnstallation
will be shown on outline or detail drawings and
painted yellow.

Transformers will be shipped Without liquid in
dry nitrogen only whenfthisyis required by the
customer’s contract.

Unless otherwise_spegified by the customer all
equipment will b€ shipped by motor truck. Im-
pact recordef§yareynot) necessary and will not be
used.

Some “ftems m@nufactured at other factory lo-
cations will “bel shipped direct to the customers
shipping locations. These items are shown on the
outline drawing as “‘shipped direct.”

PRECAUTIONS

Safety. Normal good safety practices must be fol-
lowed during the inspection and installation of
transformers. In addition, there are procedures

that are more or less peéuliar, to transformers
which should be followed“for the protection of
workmen and of the transfermer.

The transformer tank must be grounded at all
times. Windings andybushings must be grounded
except when eléctrical "tests are being made. All
fluid handlingwequipment and vacuum pumps
must also be grounded. This will reduce the possi-
bility of static discharges.

Electrical _tests must not be performed when
vacuum is,applied to the transformer if such test
produces a potential of more than 125 volts any-
where in the transformer.

Fire extinguishers should be provided for emer-
gency use. One should be available on top of the
transformer when work is being done inside the
tank. No smoking should be permitted on top of
the transformer when any covers are opened or in
the vicinity of the oil handling equipment.
NOTE: It should be realized that the use of a fire
extinguisher inside the transformer will usually se-
verely damage or ruin the transformer insulation.
CO2 extinguishers cause the least damage.

Before removing any covers or fittings from the
transformer make certain that there is zero gauge
pressure in the tank and the fluid level is not
above that particular opening.

Never allow anyone to enter the transformer
tank unless an analysis of the air in the tank
shows at least 18% oxygen. Whenever anyone is in
the tank, a man should be stationed at the man-
hole outside the tank.

Lights must be explosion proof and have oil
resistant cords.

Avoiding Transformer Damage. Transformers are
generally shipped sealed and ready for energizing
without opening the tank. In cases where it is
necessary to open the tank for changing terminal
board connections or installing high voltage bush-
ings extreme care is required to protect the insula-
tion from damage. Internal parts are located to



provide the necessary electrical clearances and
must not be bent or moved out of position. All
contaminating materials must be kept out of the
tank.

While the transformer is open no one should be
permitted on top of the transformer until he has
emptied all pockets, checked for loose objects
elsewhere on his person, such as in pants cuffs,
and has removed watches and rings.

Persons entering the transformer must not have
loose dirt particles on their clothing. Clean cloth
shoe covers or nitrile rubber overshoes must be
worn by anyone entering the tank.

Never stand directly on any electrical insula-
tion.

Clean drop cloths should be used under work-
ing areas in the transformer to prevent objects
from dropping into the structure.

All tools must be accounted for. If possibléey
tools should have lines attached so that they ¢ant
not be lost.

One person should be responsible f orypolieing
the people and materials into and out'of theytank
and for making certain that nothing isleft in the
tank accidentally. This person shouldyalso be re-
sponsible for limiting the lengthl of time the tank
is left open as specified on page 3.

In the event of sudden weather changes, threat-
ening rain or snow proyisions%hould be made for
closing the tank quiekly togrotect the insulation.

If any object is dropped into the transformer
and cannot be retrieved, a Westinghouse repre-
sentative must be notified immediately.

Do not ‘conduct vacuum operations when it is
rainingr while the transformer is unattended.

Theyusevof pressure gauges containing mercury
shouldwbe avoided unless an effective trap is

placed between the gauge and the tranSfommer be-
cause of the possibility of an accident¥esulting in
mercury getting into the transformer.“Eor measur-
ing vacuum, properly calibrated thermo-couple
gauges or aneroid absolute pressure gauges are
preferred.

In most cases it is not_necessary nor desirable
to open the transformef tank. There are no inter-
nal braces to be removedy

The voltages of theshigh voltage circuit and the
low voltage cireuit must match the transformer
voltages as shown®on the nameplate. The tap
changers muStabe set on the correct positions. The
transformers“must”also be phased out correctly
before closing the circuits. Energizing the trans-
formerat the"Wrong voltage or out of phase may
resultgin damage requiring complete rebuilding of
the internal parts.

RECEIVING INSPECTION

Drawings and Documents. Shipping papers, out-
line drawings, instruction leaflets and other perti-
nent documents furnished with the transformer
must be available for use during the inspection.

External Inspection. External inspection prior to
unloading the transformer should include all of
the items in the check list below. Any external
evidence of damage or evidence indicating the
possibility of hidden damage must be reported to
the carrier’s representative and to a Westinghouse
representative before unloading the transformer.

Insulation Dryness. Drying operations in the fac-
tory reduce the moisture content to a very low
level. This dry condition should be maintained.
The amount of moisture can be estimated by a
dewpoint measurement for units shipped in nitro-
gen, or by measurement of insulation resistance
or of insulation power factor for units shipped in
liquid if there is any reason to question the dry-
ness.

The dewpoint can be measured using a dry ice
dewpoint apparatus, or with a Panametrics Alumi-



CHECK LIST
External Inspection of Transformer
Blocking and Tie Rods

1. Are all tie rods or chains undamaged and
nuts tight.

2. Is all blocking tight and in good conditions?

3. Is there any evidence of load shifting in
transit?

Transformer Tank and Fittings

4. Are there indications of external damage?
5. Isthe paint finish damaged?

6. Are all fittings which were shippedyattached
still in place and undamaged?

7. 1s there any evidence (of liquid leakage?

Bushings (when shipped(attached)

8. Are any porceldaingychipped or otherwise
damaged?

num Oxide, Hygrometer (Panametrics, Inc., 221
CrescentgStreet, Waltham, Massachusetts 02154).
An estitnate,must be made of the average temper-
atureof the transformer insulation. This will re-
quire some 4 judgment, depending upon the
weather conditions and exposure of the trans-
former to wind and direct sun. The gas in the
transformer should be at a slight positive gauge
pressure, preferably not higher than 2 psi gauge
wihen the dewpoint is measured.

Insulation resistance and power factor measure-
ments should be made and compared with meas-
urements made at the factory.

Factory measurements$ ofgimsulation and power
factor are obtained Wwith™the unit liquid filled.
Therefore, direct compatison of these quantities
when measured with jgas, instead of liquid in the
unit is not possible:

If there aregindications of moisture in the insu-
lation the factomygShould be contacted immedi-
ately for confirmation of the analysis of the meas-
urements, and for recommendations for the dry-
ing procedure to be followed.

If “the“transformer is opened, the time the
transformer is open should not exceed 2 hours
af ter'which the transformer should be sealed.

It may be necessary to remove some liquid
from liquid-filled units. If this is done, refilling of
the transformer must be done as specified in FI-
NAL FILLING, page 6.

Electrical Tests. If any damage is suspected, the
following tests must be made:

a. A ratio test should be made on all windings
and taps. If any measurement is off ratio by
more than 0.5%, resistance measurements
should be made of the winding in question
and compared with factory test values.

b. Insulation resistance of each winding to all
other windings and ground and from all wind-
ings to ground should be made with the wind-
ings under liquid. These readings should be
comparable with measurements made at the
factory.

Detail Parts. All detail parts should be checked
against the packing list to make certain that there
are no shortages. The crates and boxes should be
carefully examined for evidence of damage.

In making examinations of any parts or crates
for shipping damage, check carefully for evidence
of the entrance of moisture and for damage to the
moisture barriers or waterproof wrappings.

Accessories and detail parts should be placed in
a location which will minimize exposure to
weather and the possibility of damage or loss. If



the transformer is not to be installed immedi-
ately, the parts must be stored in accordance with
Storage of Unmounted Accessories.

Paint Finish. Inspect the paint finish on the main
transformer tank and on all painted detail parts
for damaged areas. Apply touchup paint to these
areas.

HANDLING

Transformers must be handled in the normal up-
right position unless instructions have been re-
ceived to the contrary.

Lifting hooks or eyes are provided for crane
lifting. When the transformer is lifted, all hooks
or eyes must be used. Similarly, jacking areas are
provided for lifting the transformer with jacks.
All such areas must be used when the transformer
is to be jacked.

When the transformer has a removable top see-
tion or a bolted main cover, the top section Or
cover must be bolted in place when lifting.

Check the outline drawing for any réguired
special equipment or procedures tg be“used in
lifting.

Never attempt to lift the transfommer by using
cranes or jacks on any part of the transformer
other than the fittings or gacking areas provided
for this purpose.

STORAGE PRIORMO ENERGIZING

Temporary Storage. (Up to 3 months) Without
Liquid in Nitrogen. If the transformer cannot be
installed iminediately upon arrival, and liquid fill-
ing is impraetical, it is permissible to store the
transformer im)nitrogen for up to three months,
after datéwefarrival at the site.

The “Storage of transformers in nitrogen re-
quiresy positive assurance that the gas pressure is

continuously maintained. The best niethod of ac-
complishing this is by use of Inextaires€quipment.
If the transformer is not equippedyfof®Inertaire,
temporary pipe connections ganjbe made using
the upper filter press or vacuum filling connec-
tions. The Electric Service Department can obtain
upon request the necessary Ingrtaire equipment
for proper storage.

The transformer must be placed on a solid level
foundation in th€ “storage area. The Inertaire
equipment must (bg installed within one week
after the transfermershias been delivered. Ground
the tank and any bushings that are mounted.

Aftemifistalling the Inertaire equipment with a
full cydindeg 4of dry nitrogen pressure test the
transformer for four hours at three psi gauge pres-
surg”. ‘€heeck the tank for leaks with soap suds.
After/pressure testing, set the Inertaire equipment
flor normal operation. A positive nitrogen pressure
must be maintained at all times.

Transformer gas pressure and cylinder pressure
should be recorded every day for the first two
weeks. These readings should preferably be taken
at approximately the same time every day and the
time and temperature also noted on the log. After
two weeks of daily logging with stable conditions
the frequency of pressure readings may be re-
duced to once a week. An accurate log is im-
portant as it may be the determining factor in any
decision that may have to be made on further
drying of the windings. Follow the instructions
for the particular Inertaire equipment used or in-
formation provided by the Engineering and Serv-
ice Departments. Transformers should not be
stored more than three months without being
filled with liquid.

To place the unit in service, the same proce-
dure must be followed as though the transformer
had just been received. When vacuum filling with
liquid the length of the vacuum period prior to
liquid filling specified in Table I, page S, shall be
increased by four hours.

Storage in Liquid. If the transformer is to be
stored for more than three months it should be
filled with liquid. The transformer will then be



TABLE 1 — VACUUM TREATMENT AND LIQUID FIRLING
15P.S.I. OR FULL VACUUM TANKS
ABSOLUTE PRESSURE VACUUM HOLDING
COND
ONDITION IN TANK TORR TIME HOURS

Before Filling 5 Maximum 4
During Filling 6 Maximum -
After Filling 5 Maximum 2

8P.S.I. TANKS
Before Filling 347 Minimum 4
During Filling 347 Minimam -
After Filling 347 Minimum 2

5P.S.l. TANKS
Before Filling 502 Minimum 4
During Filling 502 Minimum -
After Filling 502)Minimum 2
NOTE: 1TTORR=1mm  Hg=.0193 P{S.I.
CAUTION: Where “MINIMUM" is specified lower pressures may result in tank damage or permanent deformation

with serious damagejto internal parts.

ready for service at afly time providing it receives
the same inspection and_mmaintenance as a trans-
former in service.

At the endWef“thefstorage period samples of
liquid shofild be dgawn from the transformer and
tested for eléctrigal strength and water content.
Make megger afid power factor tests on each
winding to other windings and to ground and
from all windings to ground and compare with
factory test values. If all test results are satis-
factory, completely assembled units may be ener-
gized: Installation of other transformers should be
completed as specified.

Separate Storage of Unmounted Accessories.
When accessories are not mounted immediately
after the transformer is received they must be

given care to protect them from damage or loss
during storage. The following general instructions
and the more detailed instructions given in in-
struction leaflets for the accessories, when fur-
nished, must be followed. In the event of conflict
between this leaflet and the instruction leaflet for
the individual accessory the latter shall take prec-
edence.

Bushings. The bushings when shipped detail are
crated or boxed. The lower end of the bushing is
covered with a plastic bag to keep it clean and
dry. The plastic bags on Type S and Type OS
bushings contain a bag of silica gel. Examine for
signs of moisture inside the plastic bags. If the
bags are damaged replace the bags and the silica
gel before storing.



It is best to store condenser bushings in a clean,
dry place indoors in their shipping crates. Type
“0O” bushings must be stored with the top end
elevated at an angle of at least 20° from the hori-
zontal above the bottom end. They may be stored
in the shipping box.

Detail Box. Store the box, containing details as
shipped, indoors and in a dry place. The box con-
tains Inertaire connections, gaskets, paint, gasket
cement, sudden pressure relay, etc., as specified
on the detail packing list.

Inertaire. The Inertaire cabinet is shipped on the
transformer when shipping clearances permit. The
pressure gauge and reducing valves (one assem-
bly), three-way valve, sump, and plastic hoses are
assembled and in the cabinet. Flexible tubing for
connecting the nitrogen tank to the cabinet is
shipped in the detail box. The nitrogen tank must
be assembled to the transformer before the trans
former is stored or any work is started.

Indoor storage is required for all items marked
FRAGILE and for porcelain stored moregthan
one month.

Drawings and Other Documents. The outline
drawing for the transformer must ¢be“ehecked
carefully. The circuit diagram and mnameplate
should also be observed closely, in “planning and
performance of all work. Instruction leaflets for
accessory equipment must be followed.

FINAL FILLING OF,TRANSFORMERS
SHIPPED IN NITROGEN

The temperaturenoff the g€ore and coils must be
above 0°C during the,vadcuum and vacuum filling
operations.

Vacuum Equipment and Procedures. In order to
attain the vacuum levels specified and to maintain
these levelssduring oil filling a good vacuum pump
of adequate capacity will be needed. A 100 cfm
pump “will be adequate. The pumps should beca-
pable“efyattaining a blankoff pressure of .02 Torr
ordess,for 15 psi or full vacuum tanks.

Connections from the pump to thetransformer
tank should be as short and as large inddiameter as
possible. The line should be atWeastsf] inch in
diameter, and preferably largef¥lhere should be
no low spots in the vacuumfline i?which liquid
can collect.

The pressure in the tankdduring vacuum opera-
tions should be measuredthrough a connection to
the top section of theéWank above the liquid level.
Do not use pressurejpmeasurements at locations
other than the tank itself. For measuring the pres-
sure in the tank a“ properly calibrated aneroid
gauge ofmthermocouple gauge is recommended.
Use mercury gauges only if a trap is provided
which awill prevent mercury from entering the
transformem

It /isyimportant that the entire system be as free
from lgaks as possible. Otherwise it may be diffi-
cult or impossible to attain the specified vacuum
levels. Also, any leaks will permit moist air or
water to be drawn into the transformer. If a high
capacity pump is used it is especially important to
eliminate leaks so that moisture drawn into the
system is minimized.

Openings for relief devices and other acces-
sories must be sealed in accordance with instruc-
tions furnished for the particular accessory in or-
der to prevent air from entering the transformer
during vacuum operations. Valves in pipe connec-
tions between the main tank and oil-filled com-
partments, when they are provided, should be
open during vacuum operations.

The nameplate will specify the vacuum as a
safe limit. If it is necessary to fill units in the field
apply the vacuum which is permitted by the
nameplate for the length of time specified in
Table 1, page 5.

The vacuum piping should be so related to the
piping that liquid will not splash or spray into the
vacuum line. It is advisable to provide a liquid
trap in the vacuum line to protect the pump from
the insulating liquid. The efficiency of most vac-
uum pumps is dependent upon the condition of



the pump oil. If the pump oil becomes cloudy
from moisture or thins out because of insulating
liquid contamination it should be changed.

OIL, NITROGEN AND DRY AIR

Oil. The transformer oil must meet the require-
ments of Westinghouse Purchasing Department
Specification 55822AG. Transformer oil is very
sensitive to contamination, so that tanks, pumps,
pipes and hoses in which the oil is shipped or
handled must be clean and free from moisture
and other contaminants. 1.B. 45-063-100 contains
instructions which must be followed in sampling,
testing and handling the oil.

Tests shall be made of each shipping containes
(drum, tank truck or railroad car) of oil. Samples
shall be drawn from the lowest point on gh€ybot+
tom of the container after the containerfhas been
filled. The electrical strength measured “on’ sam-
ples taken after the oil has been received, onlsite
must be at least 30 KV. No free water shall be
visually detectable on samples taken at the site.
Power factor and water content shouldgbe meas-
ured on samples taken at the,siteiif the\laboratory
facilities are available. Otherwise “a=€ertified test
report furnished by the supplier fér each shipping
container of oil is acceptdbleNPower factor shall
not exceed .05% and water®econtent shall not ex-
ceed 35 ppm. No oilfshalijbe used for filling a
transformer until afterWthestests on the oil have
been made with safisfactory results.

The temperature, of the oil when it is added to
the transformér during vacuum filling must be
10°C or highier. Iffthe transformer is to be opened
after adding“@il"the oil temperature must be at
least 10°C higher than the dewpoint of the out-
side air.

Oil should be pumped int¢ the,top of the trans-
former through a blotténpress or/other condition-
ing equipment which will provide clean dry oil to
the transformer. It i§ desirable, particularly in
cold weather, to have heaters in the oil line so
that the temperaturey, of*the oil going into the
transformer can be _as high as possible but do not
exceed 90°CgaThewpumps, valves and piping
should be amranged¥yso that the oil is at a slight
positive gauge pressure until it reaches a throttling
valve just before the oil enters the transformer.
The {throttling valve and all connections between
it and\the, transformer should be checked care-
fully, forleaks. This is to prevent air and moisture
from, being drawn into the oil as it enters the
transformer.

Dry Air and Nitrogen. When nitrogen is called for
the nitrogen used should have a dewpoint not
higher than -50°C (-58°F), and total impurities
not exceeding 0.1% by volume. Nitrogen can be
obtained in high pressure steel cylinders, or in
some locations in insulated low pressure con-
tainers in liquid form. In general, liquid nitrogen
which will boil in the container to yield gaseous
nitrogen, will have a lower dewpoint than gas in
high pressure cylinders.

Dry air should also have a dewpoint of -50°C
(-589F) or lower. It is usually available in cyl-
inders from the same source which supply nitro-
gen. Air drying equipment is also available which
is capable of producing dry air passing air through
a dessicant bed to remove moisture.

When air or nitrogen are supplied from high
pressure cylinders the proper regulating valve
must be used for introducing the gas into the
transformer tank. Cylinders should not be com-
pletely emptied, but should be returned to the
supplier with at least 25 psi residual pressure.














