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litroduciion

INSTRUCTION BOOK WBR-7803
This instruction book has been prepared to provi %purchaser

with sufficient information to properly install, opera@ maintain the

apparatus supplied on his order. The methods and rmendations

presented herein are based on the best practical jt ‘nt of Westing-

house engincers, from their experience in desig nd ‘installation, and
1

reports from purchasers of similar or relateQ nent,
Since this book is composed of indivi flets as listed in the
Table of Contents it should be recogniz ome of these include

more Information on details of constructi ccessories than applies
to the apparatus supplied on this or particularly the followiug

applies: \

1. The high voltage windipg has_cemtinuous type coil.
The low voltage winding ha indrical type coil.

2. The high voltage bus # are RFW type.
are RFW type.

The low voltage bu
3. The transformer c 1s welded on.

4. The tempera‘ur@cator has alarm contacts.

5. Drawings: \
utline drawing - 5760-D-54
nstruction plate - 194-P-574 HO1

O Wiring diagram - 603-A-002 & 601-A-465

Q>®




DESCRIPTION OF FLUOROCARBON GAS FILLED TRANSIFORM fa)@

CONSTRUCTION:

L 4

The transformer is a standard corc form design similar to a sealed
ASL unit with clcarances modified for use in fluorocarbon The tigh
voltage winding has continuous type coils with static pla ongthe coil ends.

The low voltage winding has cylindrical type cols with 1cpshiclds next to
the outer layer.

" The tank is hermetically sealed with mectalliq,scals throughout, and is

'

factory tested at 15 PSI pressure and 8 mm HGQ . All pressure tight

welds are covered inside and out with epoxy pa he final weld is made
at the top. The transformer is cooled and ix@ with C4¥'g fluorocarbon
gas.

FLUOROCARBON GAS:

Fluorocarbon gas is a colorle rless, dense gas, nonflammable,

inert, thermally stable and non-tox

characteristics are apprcciz{bly m
TAP CHANGER:

The tap changer is x 11y a standard type WS B-4 modified to
substitute high temperat terials. The packing gland scals the shaft

at the tank wall, The ext housing with soldered cover prevents

gas loss duec to perm i through the packing material. In order to
operate the tap chén emove the soldered cover from the tap changer
housing. Since theps = is sealed, the cover may be left off for short
periods during '%, testing, ctc. It should, however, be replaced

s not in use.

e diclectric strength and cooling
than for nitrogen.

when the tap char

5 GAUGIE AND HOT SPOT:

pressurc and hot spot thermometer with alarm contacts

c&to assist in ficld checks. Wiring diagrams for the gauges

topy alarm settings.

are
sh

. B. .WBR-7803




OPERATION OF ¥FILUOROCARBON GAS FILLKED 'l‘RANSl"ORMFIRO

|
1 c I
RECEIVING:
]

The transformer is shipped rcady for installation, complete with bushings
and accessories in placce, and filled with gas to a gauge pressure of approximately
4 PSI (at 30°C ambicnt and 26. 9 Hg barometer).,

INSPIECTION: \%

New transformers should be inspected when regcci for damage during
shipment. Examination should be made before removi from cars or trucks

and if any damagce or indication of rough handling is cnt, a clami should be
filed with the carrier at once and the rnanufactu@ti(icd.

0%

the transformer is placed should

INSTALLATION:

For indoor installation the room in «
be well ventilated to permit heated air pe. The ambient temperature
should never excecd 40°C (104°F) w& verage over 24 hours not excceding
30°C (86°F). The transformer sho% t least 24 inches from wall,

1%

partitions, etc., to allow frae cir n of air.

As soon as the transfomnmenr i cceived, check the pressure adjusted

for the existing ambient, a the information on the instruction plate.

AT.ARM LEADS:

Alarm lcads on b@s can be used for remote indication of high

ten rature.
1peratu .

BUSHINGS: K\

Care sho &akcn that heavy cable or bus leads are not supported
from the bushings.

<
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MAINTENANCE OF FLUOROCARBON GAS FILLED TR/\NSFORMI@

Small leaks may be repaired by welding or soldering withou‘ removing
the gas. If it becornes necessary to open the tank or to mal: repairs, the

gas should be salvaged by transformer to an evacuated tan o an
inflatable container. '

When the tank has been repaired and secaled up, @ure test with
15 PSIG of dry nitrogen using soap solution on joints ttings for leak
indication. After the pressure test, evacuate the fank 10 mm Hg and fill

with fluorocarbon gas to 4 PSIG pressure. Q

I. B. WBR-7803 S, K



INSTALLATION

LL. 48-064:4

OPERATION « MAINTENANCE

INSTRUCTIONS

NO LOAD TAP CHANGER
TYPE WSB-4

position é
indicator /' ‘ 3 \\\\
- NN

locking
pin

gland
plate

operating
handle

FIG. 1. Operating Mechanism and P@sitiongndicator

THE TYPE WSB-4 TAP CHANGER provides

an adequate and convenient'methed for changing
transformer tap conneetionsyfrom outside the
transformer case. Thegtapychanger is mounted
under oil in the transformer case and is intend-
ed for operation only%when the transformer is
disconnected from the line.

IMPORTANT. “2No©-load tap changers must
not be operated with the transformer energized;
the transformergmust not be energized unless
the tap changer is locked on an operating posi-
tion (see transformer nameplate).

The Tyipe WSB-4 Tap Changers are made in a
variety of sizes and arrangements to meet volt-
agejand current requirements. When more than
one tap changer deck is operated from a single
mechanism, the individual decks are mounted
axially with a polyester glass shaft passing
through each deck. The stationary contacts, with
provision on the opposite end for connecting the

SUPERSEDES I.L. 46-720-5A

leads, are through typeé,studs mounted in a
thermoset plastic base,/and”are arranged on a
radius equal to that ofwthe moving contacts.
Good connections, are‘assured by silver plated
wiping contacty surfaces, and by either high
pressure indentation or swaging of the stud on-
to the tapleads. See Fig. 2.

VINSTALLATION

Tapehangers are usually shipped mounted on
the core and coil assembly and connected to the
extérnal) operating mechanism. Hence, when
Shipment of the core and coil assembly is made
separately from the tank and fittings, it is neces-
sary to make the connection of the tap changer
drive shaft to the external operating mechanism
on assembly in the field.

Before pinning the shaft, when installing a
new tap changer, it is essential that the position
indicated by the external position indicator
agree with the actual position of the tap changer
contacts. See Figs. 1 and 5.

The position of the contacts is indicated on
the internal operating mechanism. A match
mark on the Geneva gear bracket lines up with
the position number on the internal Geneva gear
corresponding with the actual position of the
contacts.

Another match mark is located on the side of
the bracket near the Geneva pinion on the cen-
terline for the Geneva pinion shaft bearing.
When this match mark is in line with a match
mark on the Geneva pinion, the Geneva pinion
is in the center of the locked on “On-Position”
zone of the mechanism.

The external operating mechanism is connect-
ed to the tap changer drive shaft through a
shaft and slip joint. This slip joint plus uni-
versal joints permit tank expansion and slight
shaft misalignment without hindrance to oper-
ation. When a tap changer or external operating
mechanism is installed in the field, a check of
the slip joint for free operation should be made
(see Fig. 5).

NOVEMBER, 1961






EQUIPMENT

I.L. 47-600-21F

. PROCEDURE

INSTRUCTIONS

REMOVING AND REPLACING WELDED-ON COVERS
AND TANKS

REMOVING THE WELD
There are times when it becomes necessary to
remove a welded-on cover from a transformer tank
or the top section from the bottom section of a
form-fit tank. This may be done by either chipping
out the joining weld or cutting out the weld with
a gas cutting torch. The equipment required and

FIG.l. Recommendéd Equipment

FIG. 2. Removal Procedure

SUPERSEDES |.L. 47-600-21E

a suggested procedure to remove the weld is de-
scribed below.

CHIPRINGsOUT A WELD

Equipment. The equipment recommended to
remove a weld bychipping is:

1. .A heavy preumatic chipping hammer.

2. Three-eighths and ! inch diamond-pointed
chisels.\, The chisels should be forged tools, hard-
ened and)tempered so that the edges will not turn
or spall. The cutting edges of the diamond-pointed
chisels should be ground straight with no chamfer.

3. Flat chisels. The flat chisel should have
the flat side relieved ! /g4”, approximately 1/g” back
from the cutting edge. This prevents the chisel
from “digging-in’’ and allows the operator better
control of its cutting.

4. Gloves and safety glasses should be worn by
the operator for his personal protection.

Procedure. It is important to cover any open-
ings into the tank, to avoid entry of chips. To re-
move a weld by chipping, apply machine oil or
grease to the surface of the weld to lubricate the
cutting. A 3/ inch diamond-point chisel is used in
the pneumatic hammer and the chisel is held so
that the diamond is pointed into the root of the
joint. The chisel should cut 1/3” back of the vertical
edge of the weld and along the face of the horizontal

FIG. 3. Weld Partially Removed

JUNE, 1957



REMOVING AND REPLACING WELDS

FIG. 4. Carefully Breaking the Seal

flange to remove as much of the weld as possible.
Should the weld not be completely removed in one
pass with the 3/ inch diamond-point chisel, more oil
or grease should be spread over the remaining weld
and the flat chisel used to cut the weld flush with
the horizontal and vertical surfaces of the joint.
The small diamond-point chisel should then be used
to remove any remaining weld metal from the
root of the joint.

The flat chisel is then driven directly into the
root of the joint to crack the seal, as shown in
Fig. 4. To prevent the chisel from being“driven
between the joint and deforming the plates, it is
moved slowly along the joint. A lifting force upon
the cover or the top section will help to break
the seal.

WELD REMOVAL BY GAS CUTTING

Equipment. The equipment recommended to
remove a weld by gas cutting is:

1. A heavy duty gas cutting torch, preferably of
the oxy-acetylene type.

2. Heavy duty flame cuttinghtips“er Airco #6
or #8, Style 183 or Ozweld # 19, Style 1511 goug-
ing tips.

3. A number of C-clamps.

4. A heavy machinist'sior’pneumatic hammer
and a flat chisel to break the' weld seal.

5. Protective eguipment such as gloves and
colored gogglesffor gafety “protection of the op-
erator, nitrogen toypurgesthe transformer tank and
hand operated carbonddioxide fire extinguishers.

Procedure. To remove a weld by gas cutting
the following procedure is suggested. Connect a
bottle of dfy nitrogen to the filling plug opening and
flush théngas)space with nitrogen. Keep nitrogen
flowing into the gas space while the weld is being
removed to'blanket the core and coils and to pre-
ventscombustible gases collecting within the trans-
former case.

The cutting or gouging tip is assembled to the
cutting torch. The gas pressures should be ad-

2

justed to the recommended pressures for the size
tip used. Usually 60 to 80 psi oxygen pressure
and 5 to 6 psi acetylene pressure. The torch,is
lighted and the flame adjusted to give a neutral
flame. Heat the weld at one corner of the tank
to a white heat, then simultaneously set the térch
in motion along the weld and releasé’the cutting
oxygen. Move the torch axially aleng the weld
with an oscillating motion, forwardyslowly an inch
or two, then backward quicklyabout one-half inch,
to permit the flame to fan out @nd wash the molten
weld metal from the root ofythenjoint. Continue
along the weld in this manner, gauging the depth
of the cut so that thegentiregCross-section of the
weld is removed in one pass:

Apply C-clamps_to clamp the side or sides from
which the weld has/been removed to prevent the
joint openingprior (to complete weld removal.

After the weld, has been removed completely
around 4heytank, remove the C-clamps and drive
the flat chisel directly into the root of the joint to
break any,remaining weld seal, as shown in Fig. 4.

REPLACING A WELDED-ON COVER

To teplace a welded-on cover that has previously
been removed as described above, the following is
recommended:

Preparing the Cover for Replacement.

1. Chip or grind any irreqularities around the
cover edge left during the weld removal operation
when the cover was removed from the case. The
cover edge should be square and expose clean
metal.

2. Clean the underside of the cover three inches
back from the cover edge to a smooth surface. A
disc grinder is recommended for this operation.

FIG.5. Removing Weld by Gas Torch

£3
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REMOVING AND REPLACING WELDS

I.L, 47-600-21F

3. Remove and wipe all foreign material from
the cover, especially from the underside to pre-
vent dirt falling into the transformer when the
cover is placed in position on the transformer case.

Preparing the Case Flange to Receive
the Cover.

1. Place a blanket of clean paper or cloth over
the entire transformer a few inches below the case
flange. This blanket should be attached and con-
tinuously sealed with wide masking tape around the
entire interior of the case. This is necessary to
prevent any foreign material falling into the trans-
former,

2. Remove any raised irregularities from the
top surface of the flange by chipping or grinding.
A sanding disc will do the job very effectively, or a
grinder may be used; in either case, it should be
used so that the material removed from the flange
will be thrown away from the transformer case
rather than into it. This surface must be smooth to
permit the cover to fit tightly and uniformly around
the case.

3. Gently brush cuttings and debris collected
on the blanket over the transformer to the cenfer
of the blanket. Remove this debris, then carefully
pull the sealing tape from the case walls to) free
the blanket. Make certain that the edgessot the
blanket are kept above the center of the blanket
at all times so that any foreign material“on the
blanket will not roll into the transformer.

Applying the Asbestos Sealing’ Gasket
to the Case Flange.

1. Brush a 14” wide coating of #7386 red
cement 11/5” to 2” back fromithe edge of the flange
completely around the case. WCare must be ob-
served to prevent anygéement’extending onto the
weld area as it will cause weld porosity.

2. Place a 13" gdiametér asbestos rope # 3879
completely around thef\case flange in the center
of the freshly applieds€ement. There must not be
any openings in the,gasket. Use a good butt joint,
or allow{ onefend 4o extend a little in back of the
other.

Positioning the Cover and Preparing for
Welding.

l. Lower the cover onto the case flange so that
it is\in its approximate final position without sliding
acrose'the asbestos gasket. Normally the flange will
extend approximately 1/5” beyond the cover edge.

2. Clamp the cover and flange tightly together
around its entire periphery with C-clamps. Place
the C-clamps near the edge of the cover so that
the welding operator can weld under the clamps.

The cover edge should be tight against theyflange
before any welding is done at that point.

Welding the Cover to the Flange.
1. Cover all openings in the cover.
2. Apply a 1g” fillet sealing weld®around the

L]
Zar;
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1. APPLY A 254N. WIDE COATING OF % 7386 CEMENT TO THE TANK
FLANQE.

PLACE THE\QASKET (ASBESTOS ROPE) IN THE CENTER OF THE
STRIR'OF CEMENT.

CLAMP. COVER“AND FLANQE TIGHTLY TOQGETHER BEFORE
WELDING.

BE SURE THERE 1S NO OPEN SPACE NOT FILLED WITH QASKET
MATERIAL.

i
EVO.T

\

&

g in. Dia. Asbestos Rope #3879

[

w

>

EIG. 6. Method of Joining Cover to Flange

cover gtarting at one corner of the case and welding
aroudd it. Use Westinghouse 5/35” diameter DH-
coated electrodes (%972 076 for 50% packages).
This is an American Welding Society Type E-6020
electrode and is recommended for horizontal
fillets or downhand welding. It is recommended
for this weld because of its high penetrating prop-
erties. Either a-c or d-c (reverse polarity preferred)
current may be used with a current setting of 155
to 175 amperes.

3. Remove the C-clamps from the cover and
flange.

4. Remove the slag from the weld bead and wire
brush.

5. Weave a 14" fillet weld over the l3” fillet
weld using Westinghouse 5/3,” diameter FP elec-
trodes and a welding current of 150 to 160 amperes.
This electrode (S#1528 912 in 50% packages) is al-
so a coated electrode. It is an American Welding
Society Type E-6012 and may be used with a-c or
d-c (straight polarity preferred) current.

6. Clean the slag from the weld and brush.

Paint the weld, the flange and the edge of the
cover with primer and touch-up paint.

FORM-FIT TANK TOP SECTIONS

To replace the top section of a form-fit tank that
has been previously removed as described above,
the following is recommended:

Preparing the Top Section for Replace-
ment.

1. Chip or grind any remaining irregularities
left along the bottom face and edge of the flange

3
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REMOVING AND REPLACING WELDS

of the top section. The flange edge should be
square and expose clean metal. The bottom side
of the flange should be smooth.

2. Wipe all foreign material from the flange.

Preparing the Flange of the Bottom Sec-
tion to Receive the Top Section.

1. Wrap and attach with masking tape an 8” to
12” wide strip of heavy paper or cloth around the
iron directly above the flange.

2. Remove any irregularities from the top surface
of the flange by chipping or grinding. When
grinding, one should use the grinder so that the
material removed is thrown away from the trans-
former rather than against the iron core. Brush
and wipe all foreign material from the flange with
a dry cloth. This surface must be smooth to permit
the top section to fit tightly and uniformly around
the case.

3. Remove the 8” to 12”7 wide protecting ma-
terial previously placed around the iron.

Applying the Sealing Gasket to the Flange
of the Bottom Section.

1. Brush a 1l5” wide coating~of %7386 réd
cement 2” back from the edge of the flange of
the bottom section. Care must be observed to
prevent any cement extending onto the weld area
as it will cause weld porosity.

2. Place the sealing gasket # 1598%upon the
freshly applied cement with the tape edges otitward,
completely around the flange. Thetre must not be
any openings in the gasket. Use a good butt joint or
allow one end to extend a little‘in baek of the other.

Positioning the Top,Section and Prepar-
ing for Welding.

1. Lower the top séctiongslowly over the trans-
former assembly until ityis seated on the flange of
the bottom section/

2. Clamp the, flanges of the top and bottom sec-
tions together tightly around its entire periphery
with C-clamps{ Place the C-clamps near the edge of
the flange“so that the welding operator can weld
behind the C-¢lamps. The two flanges must be
tight together before any welding is done at a
given point.

Welding the Top Section to the Bottom
Section.

1. Apply a l/g” fillet sealing weld around the top
section starting at one corner of the case and weld
around it. Use Westinghouse 5/35” diameter DH-
coated electrodes S# 972 076 for 50% packages.

Top Tank I 3o % Beyond

Section Weld 1
BV OT

Bottom 025" x 2"

Tonk .

Section Tape— "1598

Folded

WELD NOTE

Top Tank | wad Sis 1t BRUSH A 114* WIDE COATING
Seotion wE OF #7386 CEMENT ON THE FLANGE
Thickness OF THE BOTTOM TANK SECTION

2% BACK (FROM THE TANK EDGE.
A A 2. FOLD THE 2” WIDE ASBESTOS
TAPE ALONG ITS CENT R AND PLACE

5 Vi ON THE FRESHLY APPLIED CEMENT
e 4 WITH THE TAPE EDGES OUTWARD.
3. CLAMP FLANGES TOGETHER

3 - She TIGHTLY BEFORE WELDING.
= 4. BE SURE THERE IS NO OPEN
e+ Yo 3% SPACE NOT FILLED WITH GASKET

MATERIAL.

FIG. 7. 7Joining of Flanges, ‘'Form-Fit' Tank

This is'an American Welding Society Type E-6020
electrode and is recommended for horizontal fillets
orydownhand welding. It is recommended for this
weld because of its high penetrating properties.
Either a-c or d-c (reverse polarity preferred) cur-
rent may be used with a current setting of 155 to
175 amperes.

2. Remove the C-clamps from the cover and
flange.

3. Remove the slag from the weld bead and
wire-brush.

4. Weave a l4” fillet weld over the 1/” fillet
weld for top sections made of 14” and 5/,g” thick
plate, a 5/;6” weld for 3f” thick top sections
and a 3" weld for 7/)g” or 15” thick top sec-
tions. Deposit this weld with Westinghouse 3/;¢”
diameter FP electrodes and a welding current of
190 to 210 amperes. This electrode is a coated
electrode S#1528 913 in 50% packages. It is an .
American Welding Society Type E-6012 and may be
used with a-c or d-c (straight polarity preferred)
current.

5. Clean the slag from the weld and brush.

6. Paint the weld and the flanges with primer
and touch-up paint.

WELD AT BOTTOM OF TANK WALL

Many transformer designs will have a bottom weld
between the tank wall and the tank bottom. This
arrangement, which is not of the form-fit design, is
illustrated in Fig. 8. It is necessary to remove this



REMOVING AND REPLACING WELDS

I.L. 47-600-21F

TANK WALL WELD "'A™

ASBESTOS
SEPARATION CLOSING
N

STRIP

ASBESTOS

TANK

BOTTOM

FIG. 8. Weld between Tank Wall
and Tank Bottom

weld to lift the tank away from the bottom so that
the core and coil assembly can be removed. Because
of limited space beneath the coolers it is recom-
mended that the weld be removed by gas cuttings

Removing aWeld at the Bottom of the Tank.

The procedure for the removal of a‘bettom weld
is similar to removing a welded-on “goveryby gas
cutting except as follows:

Ny,

N

SHARON, PLANT" o

1. Weld "A" of Fig. 8 must be removed, not weld
“'B"”. This is to prevent the gas flame fromreac¢hing
the oil that has dripped from the (core @nd coil
assembly and collected on the tank bottom¢

2. Remove the weld completely as well as approxi-
mately 1" of the closing strip to insure adequate
separation between the closing strip and the tank
wall.

3. Use on Oxweld #18, Style 1511 tip, directing
the flame in the direétion ofrthe weld as shown in
Fig. 5.

4. Remove the tank“from the bottom by lifting
after all the internal connections between the core
and coil assembly and tank are removed.

Replacing Tank and Weld.

1. Beforereplacing the tank on the base, remove
irregularities from the tank surface and the inside
of the'elosing strip by grinding.

2., Alter replacing the tank, close up the clear-
ance between the tank wall and closing strip. This
is to be done by calking with %¢’’ diameter asbestos
rope #3879 all around the tank. Care should be
taken that there are no asbestos fibers protruding
that might produce a defective weld.

3. Proceed with welding the tank wall to the
closing strip using the same method as specitied in
welding the cover to the flange, except that clamp-
ing is not required.

@” WESTINGHOUSE ELECTRIC CORPORATION
; TRANSFORMER DIVISION ¢

SHARON, PA.

(Rep. 1.69) Printed in U.S.A,






1.L. 47-600-4A

INSTRWUCTIOAES

PARALLEL OPERATION

The theoretically ideal conditions for paralleling
transformers are:

1. Identical turns ratios and voltage ratings.
2. Equal percent impedances.

3. Equal ratios of resistance to reactance.

4. Same polarity.

8. Same phase angle shift.

6. Same phase rotation.

Single Phase Transformers. For single phase
transformers only the first four conditions apply as
there is no phase rotation or phase angle shift due
to voltage transformation.

A

If the turns ratios are not the same a circulating
current will flow even at no load. If the percent
impedance or the ratios of resistance to rgactance
are different there will be no circulating, current
at no load, but the division of load between the
transformers when applied will no longerybe “pro-
portional to their KVA ratings.

Three Phase Transformers. Thefsame con-
ditions hold true for three phaSe transtormers
except that in this case the question of phase
rotation and phase angle shift must“befconsidered.

Phase Angle Shift. \Certain transformer con-
nections as the wye-deltater, wye-zigzag produce
a 30° shift between thegline Woéltages on the pri-
mary side and those on(the s&condary side. Trans-
formers with these conmections therefore cannot
be paralleled with sother, transformers not having
this shift such, as| wyeiwye, delta-delta, zigzag-
delta, or zigzag-zigzag:

PhasedRotdtion. Phase rotation refers to the
order in whi¢h thé terminal voltages reach their
maximum valuesd{ In paralleling, those terminals
whose voltage ‘maximums occur simultaneously
are paired.

Power Transformer Practice. The preced-
ing, discussion covered the theoretically ideal re-
quiretents for paralleling. In actual practice

good paralleling is obtained” even though the
actual transformer conditions deviate by small per-
centages from the th@oreticdl ones.

Good parallelingWisf considered as attainable
when the perdentage impedances of two winding
transformers are within 7.5% of each other. For
multi-winding, and, auto-transformers the generally
accepted limit 15,10 %.

Furthetmore, in power transformers of normal
design the ratio of resistance to reactance is gen-
erally Sufficiently small to make the requirement
off equal ratios of negligible importance in paral-
leling.

When it is desired to parallel transformers
having widely different impedances, reactors or
auto-transformers having the proper ratio should
be used. If a reactor is used it is placed in series
with the transformer whose impedance is lower.
It should have a value sufficient to bring the total
effective percent impedance of the transformer
plus the reactor up to the value of the percent im-
pedance of the second transformer. When an auto-
transformer is used, the relative currents sup-
plied by each transformer are determined by the
ratio of the two sections of the auto transformer.
The auto-transformer adds a voltage to the voltage
drop in the transformer with the lower impedances
and substracts a voltage from the voltage drop in
the transformer with the higher impedance. Auto-
transformers for use in paralleling power trans-
formers are designed especially for each installa-
tion. The method of connecting the auto-trans-
former is shown in a wiring diagram furnished with
each installation.

In general, transformers built to the same manu-
facturing specifications as indicated by the name-
plate may be operated in parallel.

In connecting transformers in parallel when
the low tension voltage is comparatively low, care
should be taken to see that corresponding con-
necting bars or conductors have approximately
the same impedance, otherwise the currents will
not divide properly.

WESTINGHOUSE ELECTRIC CORPORATION

SHARON PLANT .

SUPERSEDES |.L. 47-600-4
Printed 1o U.S.A.

TRANSFORMER DIVISION °

SHARON, PA.
AUGUST, 1955
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Instructions for Inert-Arc
Welded Bushing, Type RFW

Fig. 1. Cut-away view of Type “RFW’’ Bushing

Inert-arc welded bushing, type “RFW” is' of thg
type where the two seals of stud to bushing cap
and bushing flange to mounting surfacedare by
means of inert- arc welds. See Figure 1.

This method is accomplished by a rolled, flange
as shown in Figure 2. The copper bushifg,capyand
flange are attached to the porcelain /by “being
rolled into grooves in the porcelaimmover silicone
rubber “‘Silastic’’ rings. This seallis made at the
factory and cannot be repaireddin thesfield. If the
intermediate seal is defective,(replacement bush-
ings must be obtained fromthe¥factory.

INERT-ARC WELDING

Inert-arc welding is™a®D.C. electric-arc welding
process in which the metal joining is accom-
plished in any atmosph€re of inert gas so as to
prevent oxidation ofy the weld. Where the two
metals joified dre cgpper, the inert arc gas used is
helium.

This method of welding is ideally suited for the
mounting of bushings as its high concentration of
localized heating gives a quick weld while at the
same time it does not cause excessive overheating
to adjacent ‘““Silastic” seals.

Repair of Leaks to Inert-Arc Welded Bushings. If
there is a leak at the welded joints, it may be
repaired by sealing it with solder.

I.L. 47:061-2A

This may be done using the following proce-
dure:

1. Wrap wet asbestos pagking®or cord around
the porcelain to proteef@intcrmediate scal from
excessive heat.

2. Clean the pointyoftieak by filing with the
corner of a three square file.

3. Preheat welded™oint at point of leak to
about 350°F ewith am oxy-acetylene torch (a). A
stick of solder (60-40) (b). Solder will flow at
about thisftempesature.

4. Apply solder and acid flux to joint at point
of leakj) playing flame on the welded joint and
néyémen the porcelain or intermediate seal.

5.7Allow to cool and rinse thoroughly to
remoye, residual flux. Test for tightness by apply-
ing 7 p.s.i. pressure to the transformer tank.

If the leak is at the intermediate seal or if the
bushing is damaged, the old bushing must be
removed and replaced with a new one according
to instructions below.

Removal of Bushings. For both removing and
replacing inert-arc welded bushings, the following
instructions should be carefully followed step by
step to insure that no damage is done to the
bushings and mounting surface and that a pres-
sure tight welded joint is accomplished.

1. Remove outer adapter by unscrewing from
the stud.

STUD-INERT-ARC FLANGE INTERNAL o
WELD INERT-ARC ADAPTER 41

< < llE
Y
AT N
EXTERNAL INTERMEDIATE CUSHION
ADAPTER ROLLED SEAL GASKET

Fig. 2. Rolled Flange Bushing

Effective October, 1968 SupersedesI. L. 47-061-2, November, 1961



2. The design shown in Figures 1 and 2 is of
the type where the porcelain only is removed and
the bushing stud is used with the new porcelain.
It is, therefore, not necessary to have access to
the inside of the tank for disconnecting the stud.

3. The inert-arc welds are about 1/16” thick
and can be broken by filing or cutting. One
method recommended is to use a high speed
rotary file to cut through the weld (c). Care
should be taken not to remove an excessive
amount of the flange and cone as there must be
sufficient material left for welding in the replace-
ment bushing. If after removing 3/32” to 1/8” of
weld, the bushing does not appear to be free, a
strong tug will usually dislodge it as the welding
process tends to contract the two copper pieces
together and have them appear solid.

4. After the weld is broken, remove porcelain
from stud.

Replacement of Bushings. Since the intermediaté
bushing seals used on the solder sealed and rolled
flange seals are essentially low temperature seals,
it is important to handle these types of bushings
with extreme care.

If the operator is not familiar with the iner¢arc
welding process, it is recommended “that’ he
practice on similar pieces of coppér before at-
tempting to install a bushing.

The following procedure is® recommended as
the safest and best means ‘of installing these
bushings:

1. Before sliding perceldin_over bushing stud,
dress bushing flange lip“and end of copper cone
on stud so as tosbe smrooth'and level. The mating
surfaces to be welded must be clean.

2. Check to see that the cushion gasket is in
place on stud. Slide porcelain over stud.

3. Push the percelain
gasket and‘pull up snug.

4. Before welding, copper parts to be welded
togethes, should be a snug fit. If necessary to

against the cushion

WestinghouseElectric Corporation

Power Transformer Division, Sharon, Pa.

insure this, peen parts together with’ small ham-
mer.

5. Wrap wet asbestos packing¥er éérd around
the porcelain to protect intefmediate seals from
excessive heat.

6. First, weld bushing&to“tank flange by
inert-arc method using fhelium¥gas. (d) No filler
rod or flux is necessary.®Puse parts together
moving as quickly qas possible along the weld.
Deep weld penetrationgis not necessary or desir-
able. The less time £onsumed in making the weld
will afford ®better (protection to the intermediate
seal.

7. Aftemwelding bushing to tank flange, make
stud tv ,bushing” weld. It will usually be found
easier topmake two or three small spot welds,
whiley holdifng the stud snug against the cushion
washer,%to hold the bushing and stud together.
Then the weld can be completed.

8. After all welded joints have been allowed to
cool, test the joints for tightness by applying 7
p.s.i. pressure to the transformer tank

9. Ifithere is a leak in the welded joint, it will
usually be better tc seal it by soldering according
to the instruction given previously.

10. After testing, put on external adapter.

NOTES

(a) Oxy-acetylene equipment consists of a
torch, hose, Oxygen Regulator, Acetylene Regula-
tor, and cylinders of O, (oxygen) and C,H,
(acetylene). These can be obtained from any
reputable supply house such as National Cylinder
and Gas Company, Airco, or Linde Air Products
Company.

(b) A commercial 60-40 solder is recommend-
ed having 60% tin and 40% lead and melting at
approximately 358°F. ‘

(c) A high speed rotary file, size 3/16 x 1/2,
shape C with radius end, is recommended. Such
files can be obtained from any tool supply firm.

(d) Inert-arc equipment from National Cylin-

der and Gas Company, Airco or Linde Air
Products Company. 300 ampere D.C. Welder.

Printed in U.S.A. (W.E.)



Don’t know where that LL. is? Need information quickly? FRED is your answer

“FRED", which stands for Fax Retrieval of Enginecring Documents”, j§ aminnovative Fax-On-Demand
svstem that offers sales people, distributors, customers or service persoancl 24-hcur information support.

FRED offers you direct access to Product LL.s, Application Data| Trainifg Information and other Tid-Bits
that are important to you.

FRED is available 24-hours a day, 7 days a week, 365 days ayeas!!

To access FRED, just dial from your FAX machine 4nd foliew the automated voice instructions. You can
select documents covering all technical aspects of the'products mentioned below.

The following are the FRED systems available today /

Systems

Phone
Number

Contents

Index
Document
Number

Contact for Problems or Help

APSC-Pgh

412-494-3745

Westinghouse PLCs,
[® and IMPACC
Products

1

1-800-542-7883

CSC/APSC-
Milw

414-4496236

Advantage, Cutler-
Hammer Coatrol,
Count Control, Limit
Switches, Proximity
Switches and Cutler-
Hammer PLCs

1-800-833-3927
Press 5 from the menu
choices. :

CSCsPgh

412-937-6400

Molded Case Breakers,
Power Breakers, Power
Fuses, Dry Type
Transtormers,
Westinghouse Control
and Standard Products
(i.c. Meter Centers and
Safety Switches)

11

CSC (Your Regional 800 #)

ATS-Pgh

412-773-1360

Automatic Transfer
Switches

i

412-773-1317




CUTLER-HAMMER

FRED Il MAIN INDEX
CSC PRODUCTS AND SERVICES

GENERAL INFORMATION

CSC/APSC Support Centers

Product alert form (for reporting Quality issues Field to

Greentree CSQO)
Quik-serv 3-5 day delivery of assembled breakers
West fax form {for inquiries to CSC after 2:30 p.

CSC emergency after hour service
How to use CSC Faxline order entry

The CSC Expressline

Distributor and customer training schedule @
CSC products instruction leaflet indg E

- Series C breaker and accessories ir

- Non-series C breaker and accegN
- Switch instructions

- SPB breakers and accessories 1 ctions

- DS breaker and accesorié?uctions

- VCP-W breaker and \ s Instructions
- Power fuse instr &

- Circuit protective désices instructions

- Control instructions

- Transformepans ons
- Retrof kil@ctions
- All jpstrieuons’leaflets available listed numerically

Catal andfsales aids index

FRED #

114

§1 sub number and FRED number:

104
103
106

—_— L) = — Ly

(9]



FRED #11

FRED II MAIN INDEX
CSC PRODUCTS AND SERVICES

GENERAL INFORMATION

Description ERED.No. Page
Molded Case Breaker Indexes
o Curve index by breaker type to curve number and FRED number 201 11
e Curve index by curve number to breaker type and FRED numbeg 202 11
o Curve index obsolete breaker type to FRED number 204 3
¢ Outline index obsolete breaker type to FRED number 205 3
e Qutline index present breaker type to FRED nuinber 206 3
¢ Technical information index molded case breaker 249 2
EDP Switches
e  FDPW QOutlines 30A thru 12004 207 16
o  FDPW Styles & Connectors 30-1200A(SA1204%) 208 6
e FDPW Rating Chart | 209 ]
Contro] Indexes
* Application note index Advantage 400 |
¢ Outline index enclosed control 450 ]
e Ampguard renewal and replacement parts (Asheville, N.C. not CSC) 8855 24
Power Breaker and Fuse Indekes
e Curve index for DSandBSL 500, 600, 700, 800 328602 !
¢ Curve index for DS ané,DST breaker amptector 328600 1
o Curve index for Digitrip MV trip unit 337401 !
e Curve index fomebsalete power breakers 500 ]
e Curve index forgpower fuse BA, DBA 366230 i
e Curve indexdorpower fuse RBA, RDB 367330 ]
e Desgfiptiy€ bulletin for switchgear indicating [amps 34350 3

(EZC"aad regtangular minalite)

e Curve index for SPB 510/610/810 20863 ]
e Curve index for DS 510/610:810 32870 ]
Retrofit
*..)\Contacts for catalog 26-000 300 2
e Selection procedure for Digitrip Retrofit Kits 321 16
e (Catalog 26-000 update sheet (Page 101-DB Kits) 326101 |
e (atalog 26-000 update sheet (Page 103-DS Kits) 326103 3
e (Catalog 26-000 update sheet (Page 105-SPB Kits) 326105 1
e Catalog 26-000 update sheet (Page 107-GE Kits) 326107 3
= Caralno 26.000 undate sheet (Page 109-1TF Kits) 326109 2



e (atalog 26-000 update sheet (Page 111-AC Kits)
Fred Main II Index

CSC Products and Services

General Information

Retrofit (continued)

e (Catalog 26-000 update sheet (Other Kits)
o Catalog 26-000 update sheet (All Kits)

o Digitrip retrofit kit product guide

Circuit Protective Devices

e Index for Cutler-Hammer safety switches

o Index for Cutler-Hammer meter centers

¢ QOutline index for general duty safety switches
[ ]

Outline index for heavy duty safety switches
(Old Westinghouse type) K

326111
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BREAKER TECHNJCAL INFORMATION

DESCRIPTION

QUICKLAG INTERNATIONAL CIRCUIT BREAKERS
QUICKLAG OLD CAT# TONEW CAT= CROSS REFERENCE
QUICKLAG BREAKER DC RATINGS

QUICKLAG GROUND FAULT INSTRUCTION,CLASS, & WIRING
QUICKLAG SWITCHING NEUTRAL BREAKERS

QUICKLAG SURGE ARRESTOR (WECSURGE )

GMCP MOTOR CIRCUIT PROTECTOR ANNOUNCEMENT

FULLY RATED, SELECTIVELY COORDINATED, SERIES
CONNECTED SYSTEMS (PLANT ENGINEERING ART BY
RAY WHITT)

APPLICATION OF BREAKERS TO 400-415
HERTZ SYSTEMS

BREAKER TEMPERATURE DERATING CHART

OBSOLETE AND PANELBOARD REPLACEMENT BREAKER
INTERRUPTING AMP RATINGS

BREAKER L.C. MULTIPLYING FOR POWER FACTORS
LOWER THAN TEST VALUES

MEASURING BREAKER CONTACT RESISTANCE

SELTRONIC BREAKER & RATING PLUG DIAL SETRINGS
SELTRONIC BREAKER ACCESSORIES
SELTRONIC RATING PLUG TESTING (QHMS/TEST)
SELTRONIC INFORMATION:

1.OLD GROUND FAULT PLUGS

2NEUTRAL C/T STYLES

3.DRAWOLT MOVING & SECONDARYMCONTACT STYLES

4. HOW TO ORDER BREAKERWITHA DRAWOUT
SELTRONIC TEST KIT INSERUCTI®NS AND SETTINGS

AUXILIARY SWITCHES/BELL ATDARMS
WHAT'S THE DIFFERENCEZ
PLUG IN ADAPTER MOUNTING PLATE STYLES
PLUG-IN ADAPTER SPECIAL MTG. HARDWARE
OR HANDLEAMEGHANISM
SLIDING BAR INTEREKOCK STYLES
KIRK KEY COCKQUFLINES FOR REPLACEMENT
BREAKERS
HOW&O ORDERYKIRK KEY LOCKS AND WALKING BEAM
INTERLOEKS
BREAKER TORQUE VALVES, TERMINALS. TRIPS,ETC.
REVERSE FEED APPLICATION
LIST OF'ALL WESTINGHOUSE MOLDED CASE BREAKER
PREFIXES E.G.,BAB,EB,ETC.
EB,EHB,FB.HFB &FCL BREAKER MAGNETIC RANGES
EACTORY AUTHORIZED REPAIR FOR MOLDED CASE
CIRCUIT BREAKERS
100% RATED BREAKERS APPLICATION
DISCUSSION ON BREAKER TESTING USING WIRE
CONNECTED & SERIES RATINGS
(EC & M MAGAZINE REPRINT)

FRED

FRED#
250
251
252
2358

295
256

25
260

28¢

290

26

249
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FRED 249

Page 2

DESCRIPTION O
FRED# PAGES

SERIES RATINGS (SALES AID SA11564) 292 13

SERIES RATINGS (WITH SERIES C L FRAME UPSTREAM) 293 5

ALTITUDE DERATING 294 3

GROUNDED B-PHASE APPLICATION 3

STD, NEMA AB4)
HIGH EFFICIENCY MOTORS CAUSING BREAKER AND

HMCP TRIPS 71
PANELBOARD AND MCCB REPLACEMENT CHART 298

FACTORY AUTHORIZED REPAIR FOR MOLDED

CASE BREAKERS 299
"DC" MOLDED CASE BREAKERS 257
“HID" HIGH INTENSITY DISCHARGE BREAKRS 5
"SWD'SWITCHING DUTY BREAKERS 250
"HACR" HEATING, AIR COND. AND REFRIBGERAT

BREAKERS 253
"SLASH" RATINGS FOR BREAKERS \

(EXAMPLE 277/480VAC) K

HMCP MAG RANGE TOLERANCES (WEST. CURVES. U.L. %
7

_— = 00 I (U5 B VS

)

4

S
o
&

L 4





