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Daa r The.res-a,
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~
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Senior Sales Engineer
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McGRAIWDlSDN

Power Syatema Group

Power Transformers
General
Moving Large Units

S210-05-2
Service Information

INTRODUCTION
The information in this manual is to be
considered as a guide to those who are
required to move large power transformers
and who would like some guidance. The
contents do not restrict experienced power
company personnel or professional mov-
ers who have their own equipment and
methods, except that the unique construc-
tion of each transformer base must be rec-
ognized so that rollers can be properly
placed to avoid any damage to the trans-
former.

These instructions apply to transform-
ers with unit shipping weights up to
1,000,000 lb.

NOVIN4 SY CRANK
Transformers may be moved by a crane if
one is available. Use liftingequipment of a
reputable manufacturer, within its rated
capacity. Spreaders should be employed
so that the lifting cables, bats, or chains
are vertical. Core-form transformers should
be lifted only when the regular tank cover
or the shipping cover is securely fastened
in place.

Shell-form transformers, which have lift
lugs low on the tank. should be lifted only
when the regular tank cover or the ship-
ping cover is securely fastened in place,
and the slings are securely restrained by
sling guides. Shell-form transformers
should never be lifted without the usa of
sling guides. Beyond this, only standard
precautions need to be taken.

MOVIN4BY ROLLIN4OR
SKIDDIN4
Since cranes are infrequently available,
the remainder of these instructions willbe

concerned

with moving transformers along
the ground.

First, when moving a transformer, it is
necessary to provide a steady platform
from which to work. This requires that the
railroad car or trailer bed be jacked off its
springs and firmlyblocked.

Second, it is necessary to consider the
shape and base design of the transformer
that is to be moved. There are two main
types:
1. Tank with a base exterior to tha bottom

. plate of the transformer.
2. Tank with a flat bottom plate which

conceals the reinforcing members of
tl e bottom plate.

Each of these types of transformers may
be moved by
A. skidding on greased plates, planks.

or rails;
or

B. rolling on wood or steel rollers.

CAUTION
There are several general precCCkis
which must be taken with all of the
above methods. No large power trans-
former canbe tiltedmore than15'rom
the vertical in any direction.

When moving a transformer, whether
the ground Is level or sloped. one winch
should pull and another on the far side
of the transformershould payout slack.
This precaution is necessary where
greased plates. planks. or rails are
being used, as the pull required to start
the transformer moving is greater than
that required to keep it moving. This
tendsto make the first movement of the
transformer a rapid springing move-
ment which could'e uncontrollable
and dangerous without the second
winch.

The arrangement with two winches is
also a requirement when rollers are
being used on the level or on a slope.
The better way to use rollets on a slope
is to slant them inward in a chevron
effect (Figure 1). This causes restrain-
ing friction so that, on a small slope, the
transformer must be pulled down in-
stead of being let down.

Another precaution which should be
followed is to use all of the pulling lugs
which are available on the transformer.
This means that if two lugs are placed
forpulling In one direction. both should
be used to avoid dangerous overload-
ing and structural failures, and to pro-
vide greater stability.

Care should be taken to keep the sur-
face over which the transformer is
moved as level as possible. Any

deflect-

ionn of this surface when sliding a trans-
former will cause the leading edge of
the base to dig in (Figure 2).

Such an occurrence will causa the
winch, cables, shackles and pulling
lugs to be stressed much higher than
necessary. Any deflectton in the mem-
ber over which rollers are moving will
overload outside rollers and the trans-

I
former (Figure ei.

MAXIMUM

CENTER OF
GRAVITY

15e

DIAECTIONOF
MOVEMENT

Rgtae 1.
When moving a transformer on a slope,
slant the rollera Inward ln a chevron effect.

Rgtae 2.
LeacNng edge of transformer base willdig
In&a deftectksg surface.

Flgtae 3.
Deflecting Ntrface overloads outskfe rafters
and transformer.

Theseirstructlons ho not claim to cover alt details or variations in the equipment, procedure. or proces rlescribed. r or to rovrde directions
lOr meeting eVery pOSSible CentingerCy during >nStallatien. Operatien, Cr maintenanoe. Vlh>en add tirrral rniOrriatiOO.S .",e; red tOSatlatV a
prOblem IIOt CnVerad Sulliuiently lOr the VSer a purpOSe. pieaae OOn.'aCt yOur hfCGraWic.'iaOn pOWer SVa.'e>na G>reve Sa'eS eng>7&Or

.I>>r e I%To o a»r>ersenee Frrl &!>-0 ac>en 8,>-.R ~ I'e>ee»e>1 0 81



Tanks with Exterior Bases
To move a transformer which has a base
necessary to provide adequate support
under main outer members of the base
that are parallel to the direction of move-
ment (Figures 4 and 5).

~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~
~ ~ ~ I ~ ~

OIRECTION OF
MOVEMENT

OIRECTION OF
MOVEMENT

I li » i ~ I< lii
LJ LJ LJ LJ LJ LJ

rw n ri rl tan
I <I » tE El

i'ectangular

Tanks with
Concealed Braces
Rectangular tanks with concealed brace
members are McGraw-Edison's standard
construction on shell-form and are an
alternate construction on core-form trans-
formers. The bottom plate, except under
the tank walls, will not support rollers.
Thus, for all rolling, blocking, or skidding
operations, the supporting members must
be placed so that they are directly under
the tank walls (Figures 6 and 7).

GENERAL INSTRUCTIONS
A satisfactory method of moving any large
transformer might be as follows: Lay down
a runway of 12 ~ 12 timbers. as nearly
continually supported as possible, for
each set of rollers to be used. Firmly at-
tached to the top of each timber runway
should be a N-in.-thick mild steel plate
which is wider than the rollers. With avail-
able winch trucks. the larger members can
be winched into position.

The rollers may, for example, be 3-in.
ips, with a 0.6-in. wall thickness, and Inay
be about four ft long. The ends of the
rollers should be tapered. This is to pre-
vent a lip, having a greater diameter than
the rest of the roller. from developing when
the rollers are pounded into position with a
sledge hammer.

Table 1 may be used as a guide for
selecting rollers. These figures are forsteel
rollers and will result in satisfactory bear-
ing areaL Wooden rollers also may be
used, but the number and the size of such
rollers must depend on the experience of
the mover.

~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~
~ ~ ~ ~ ~ ~

Flgtee 4
Base eupport fortanka withexterior baeee.

Flgtre L
Base NIpport for tanke with concealed
brecce.

~ ~ E

DIRECTION
OF

MOVEMENT

» NM

I

P
Lr»
E

P
EM

EN»
E

E

Er»
E»

DIRECTION
OF

MOVEMENT ~ V~
~ NV

Figure 5.
Baca support for tanks withexterior baaed

Rgb 7.
Baca support for tanka with concealed
brace e.

TABLE1
Guide for Selecting Steel RONere

Shipping
Weight

(In 1,000 Ib) 1 In.

Nominal Size and Number of Roaetsoeuvre Strong, Standard pipe
4 In.3 In.2 In. Sin

100—150
150-200

'00-250
250-300
300-350
350-400
4QQ cGQ
500--6GG
600-700

800-900 I
900-1000

50
68
84

100
116
132
166
?00

26
34
42
50
58
66
84

I GG

18
22
28
34
38
44

66
'76

14
16
20
24
30
34
42
CQ

58
SR

14
18
20
24
26
34

Jg
c4
50
68

10
14
18
20
22

34
40
~ 4
50
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The winches should be attached to the
transformer as previously stated; that is,
one to pull and one to act as an anchor.
When attaching the cables to the pulling
lugs, tho yoke must not be too shor.. A
minimum is when A equals B (Figure 8).
The force F gets larger as Agets smaller. lf
A is small enough, this sideways force will
get large enough to cause a failure in the
transformer pulling lugs or yoke cables.
Therefore, if A must be smaller than B, a
spreader illustrated in Figure 9 is neces-
sary.

Turning a Transformer
A transformer which is being moved must
sometimes be turned. The maneuver can
most easily be accomplished, whether
skids or rollers are being used. by pulling
on diagonally opposite lugs. When a trans-
former on rollers has to be turned. the,
roller should be kept as nearly perpen-
diCular to the outside arc of the turn as
possible. The rollers will then turn more
easily and willremainunder that section of
the transformer for a longer distance.

SPREAOER

DIRECTION OF
MOVEMENT

OIRECTION OF
MOVEMENT

Rgtae L Rgwe S.
When attaching cabfee to pulling luge, the Ifdistance Amust be smaller than S, use a
yottemtltnotbeiooahort;minimum yotte spreader.
length la when A = L
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General
Insulating Oil
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CONTENTS
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GENERAL
Insulating oil used by the McGraw-Edison
Power Systems Division is a pure mineral
oil meeting all the requirements of ANSI/
ASTM D4487. Standard for Mineral Insu-
lating Oil for Use in Electrical Apparatus.
This oil is refined to obtain characteristics
especially suited for transformers which
include:
1. High dielectric strength or

insulating'bility.

2. Low power loss.
3. Excellent oxidation stability for longer

life.
4. Low viscosity to facilitate rapid heat

transfer.
5. Freedom trom substances injurious to

transformer materials.
6. High flash and fire points for safety.

McGraw-Edison's transformer oil is
carefully checked upon receipt to assure
compliance with this standard. Also. the
condition in which this oil leaves the fac-
tory in transtormers or in separate con-
tainers is caretully controlled.

The approved oil refiners warrant that
McGraw-Edison oils contain no PCB.

The importance of careful field handling
and treatment ot transformer insulating
oil cannot be overemphasized. The slight-
est contamination can destroy essential
qualities. This is especially true of moisture
and particle contamination, minute quan-
tities of which will lower the dielectric
strength below the acceptable level. Pre-
cautions must be taken to prevent inad-
vertent PCB contamination of new oils
through storage vessels or mixing with
pool oils that may be contaminated with
PCB.

These instructions are issued as a guide
fo the oroper handlir g and treatment of
insulating o! I to secure the most depend-

able performance of a transtormer, Insul-
ating oil used in McGraw-Edison's trans-
formers should be the grade recom-
mended by McGraw-Edison. A list of
acceptable oils will be supplied upon
request.

SHIPMENT AND RECEIPT
When possible. transformers are shipped
filled to the 25 C level with insulating oil.
Very large transformers may be shipped
without oil~ in which case the oil may be
shipped in tank cars. trucks. or drums.
Specific instructions describe procedures
tor receiving, inspecting, accepting, and
fillingof transtormers.

When there are detachable radiators or
coolers, the oil for these is shipped sepa-
rately in drums. Drums should be checked
immediately upon receipt. to insure that
the gasketed screw-in bungs are tight
and that the drums have no leaks. It is pos-
sible that rough handling during transit
can cause leakage. It is recommended
that the seal not be broken until test
samples are to be taken, and then only
under conditions described under SAM-
PLING.

Modern tank cars and trucks are usually
equipped with breathers to allow for
change in volume due to temperature
variations.

Prior to acceptance of tank car. truck.
or drum oil shipments, the dielectric
breakdown voltages should be deter-
mined. The procedures and minimum ac-
ceptable values are given in the section
on TESTING.

STORAOR
Oil received in drums should be stored
indoors. if possible. If stored outdoors.
the drums should be placed on timbers
and protected with tarpaulins. In any
event. the drums should be positioned
with the bungs down to protect against
moisture and to disclose any leakage.'hen oil is shipped in tank cars and
especially tank trucks. it must be trans-
ferred promply to the transformer or other
forms of storage to avoid demurrage
penalty by the carrier.

Storage containers must be clean and
dry so that oil trom storage meets the ac-
ceptance requirements of new oil trom
the refinery. It is especially important that
storage or transfer containers ana hoses

be completely tree of PCB contamination
to prevent the inadvertent contamina-
tion ot equipment.

FIRE PROTECTION
Although transformer oil will not burn
unless it is heated to a relatively high tem-
perature of over 300 F. it is advisable to.
be prepared for the possibility when
handling the oil. The best basic approach
is to smother an oil fire-cut off the source
of oxygen. Chemical extinguishers are
effective. Water should only be used in
the form of a fog spray.

PRECAuTIONS
Temperature and Moisture
It is extremely important that every pre-
caution is taken to insure absolute dry-
ness when handling insulating oil.

The weather should be clear and dry
when transformers and oil drums are
opened. Moisture can readily be absorbed
from humid air. The exposure time of oil
to air should be held to a minimum.

ForeIgn Ileterlal Contamtlsatton
There should be no blowing dust or dirt
when oil is exposed to the atmosphere.
Allapparatus and vessels must be abso-
lutely clean. Wiping cloths must be clean.
dry, and lint-free. Cotton waste is unde-
sirable because of the lint. McGraw-
Edison recommends use of a filterduring
fillingof apparatus.

Hoses used tor oil transfer must be
metal or oil~root compound. A hose
made ot natural rubber must not be used
as it may easily contaminate the oil with
sulphur.

Oil should never be put into any used
drums except those previously contain-
ing new oil ot acceptable quality. If new
oil drums must be reused. they should be
tightlysealed immediately after emptying
to'keep out moisture and other contami-
nants. Also note the precautions against
PCB contamination under STORAGE. If
PCB contamination is suspected. an
analysis is recommended by an analytical
laboratory which willalso specify detailed
sampling procedures. Upon refilling. a
new bung washer (available from refin-
eries) of a material other than natural
rubber. should be used! t the drum s to
.enlaln sealed and put n storage.

7hese instructions do not clean to cover alldetails or variationsin the equipment, procedure, orprocess described. nqr to provioe n>rechons
lor mceling every possible contingency during installation. operation, or maintenance. When additional inlqrmation is desired le sah ty a
problem nc! cr vered suilicienlly lqr the user's purpose. please contact your McGraw-Edison Power Systems Division sales ai>gi~enc
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SAMPLINO
The quality of insulating oil shipped in
tank cars. tank trucks. and drums. or in
transformers themselves should be deter-
mined by testing a representative sample.
The samples are obtained by a carefully
controlled standard procedure described
In ASTM D 923. A bnef summary of this
standard follows.

Samples of oil are collected in sampling
devices such as those shown in Figures
1-4. These devices were carefully de-
signed to insure an uncontaminated
representative oil sample from any type
of container. Drums or storage tanks are
sampled using a thief, dipper, or pressure-
type device. Tank cars and tank trucks,
or new apparatus received oil filled are
sampled with a variety of devices to suit
the sampling provisions. Transformers
are generally sampled from an auxiliary
sampling valve which is an integral part
of the tank drain valve (Figure 4).

Oil samples obtained by ASTM D 923
procedures should be transferred directly
into the test device allowing a minimum
exposure to air, dust, or other sources of
contamination which can adversely effect
the test values leading to erroneous con-
clusions regarding the acceptability of the
oil or equipment. Experience shows that
oil sampling procedures conforming
strictly with this standard will provide the
most reliable assessment of the actual
conditions of the oil in the containers.

HANOLE

REMOVABLE
PLUG FOR
TOP SAMPLES

ECCENTRIC
CAM FOR
LOCKING

PLUNGER

12"
(30.5 cm)

2'h"
(6.35 cm)

Figure 2.
Tank car-type sampling devlin@

2"
51cm)

16-
(40.6 cm)

'"
(12.7
cm)

5" (0.95 cm)
I

(5.1 cm)

Rgure 3.
Craem dlppe&ype samp0ng devtca

42"
(106.7 cm)

TRANSFORMER VALVE PLUG

STOPCOCK SYRINGE

AUX. SAMPLING STOPCOCK

Figure 1.
Dip-type sampling device.

Figure 4.
Syrlng~po sampling dovfco (rigid),
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TESTING
New transformer oil received from ap-
proved sources in tank cars. tank trucks.
and drums is certified by the refiner to
meet McGraw-Edison standards; how-
ever„a final check prior to filling the
apparatus is recommended.

Also during the service life of the ap-
paratus. periodic routine maintenance
tests and procedures are recommended.
IEEE No. 64'. Guide for Acceptance and
Maintenance of Insulating Oil in Equip-
ment. contains an appendix listing the
results of an industry survey on current
oil practices throughout the country, giv-
ing typical test data from transformers in
service. The Guide also lists test limits
beyond which oils in service should be
reconditioned or reclaimed.

The significance of oil tests follow:

Moisture Content
The quantity of moisture contained in new
oil is best determinedin a laboratory. Two
methods. ASTM 01513 and ASTM
D 1533. are used. D 1533, using auto-
mated equipment that reads directly
in ppm. is the most popular and can also
be utilized for field tests.

Table1 shows the recommended values
for new oils as received in tank cars. tank
trucks. or drums. oils sampled from new
transformers as received, and oils re-
moved from transformers in service. The
values listed for oils removed from equip.
ment in service represent the most recent
IEEE consensus beyond which recondi-
tioning or reclamation should be con-
sidered.

TABLE 1

RECONDITIONING AND
RECI.AIIIIIING
IEEE No. 64 contains a useful section on
reconditioning and reclaiin'ing oil.

McGraw-Edison recommends that both
reconditioning and reclaiming should be
performed on deenergized equipment only.
Not only does this precaution eliininale the
possibility of accidental injury. but it also
prevents possible failure of the equipment
that may result from the accumulation ol
particulate and other contaminants which
are carried by the contaminated oil through
the energized insulation system,

Dltfecctfc Breakdown Voltage
Changes in the dielectric breakdown volt-
age are primarily indicators of the pres-
ence or absence of particle contaminants
and moisture. The standard square edge
ASTM 0877 cup'test was initially con-
ceived as a field test to detect free water
replacing existing crude indicators. Later,
adopting the more uniform VDEelectrode
from European practice, the ASTM de-
veloped the modern ASTM 0 1816 pro-
cedure and established the relative
sensitivity of the 0877 and D1818
methods to particulates and moisture.

Method D 1816, employing a stirring
action, is the most sensitive to all im-
purities especially particulates and dis-
solved moisture.

Method 0 877 is the least sensitive to
these impurities, however. it provides a
familiar benchmark evaluation on new
oils and affords useful comparisons with
existing records.

In applying these tests, it should be
recognized that new oil is relatively free
from most contaminants, whereas oil re-
moved from equipment willcontain certain
household impurities normally associated
with the contruction materials used with-
in the equipment or those resulting from
its operation. Interpretation of the tests
performed on oils removed from equip-
ment should take this into consideration.
Useful information can also be obtained
by comparing tests on oils removed
directly from the equipment and on the
same oils after removing moisture and
particulates.

ON
CondIUon

New oil
as received

0lelectftp Breakdown Voltage
ASTM 0 1818

0.040 Gap

18 kv min
28 kv avg

42 kv min
52 kvavg

ASTIl0 877
0.100 Gap

28 kv min
38 kv avg

Iloisture Content
ppm (wt)

New oil"
processed

New oil
taken from
nevr equip-
ment

Oil from
equipment
in service:

69 kv
and below

69 kv to
288 kv

345 kv
and up

22 kv min
'4

kv avg

18 kv min
27 kvavg
19 kv min

'0

kv avg

18 kv avg

22 kv avg

28kv avg

44 kv min
'8

kv avg

38 kv min
48 kv avg
40 kv min

'2

kv avg

30 kv avg

38 kv avg

45 kv avg

30 kv min
'8kvavg

30kvmin'6

kv avg
30kv min

'6

kv avg

26kv avg

29 kv avg

15'5

max

18 max

15 max

'The ASTM procedure provides for the average values only. The minimum values gwen in the table
are ex pected minimums based on the uswi vartatipns.
processed oil has been vacuum degassed to a gas content below 0.2s% and dehydrated to the
moisture content listed In the table.
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Power Systems DIvision

Power Transformers
Gaskets
Rubber-Cork-Cork-Rubber S2 I 0-05-4

Service Information

RUBBER GASKETS
Geheral
Before a transformer is placed in service. it
is essential that all openings in the case be
tightly sealed to prevent entrance of water
or air. or the leakage of oil or gas. This is
necessary whether the transformer is for
indoor or outdoor operation. For trans-
formers requiring gasketed seals, McGraw-
Edison Power Systems Group employs
almostexclusivelya nitrilesynthetic rubber
formula which is highly resistant to solvents
and which willnot contaminate nor be con-
taminated by transformer oil.

ZINC OICHROMATE BOLT

LOCK WASHER

Most gaskets are designed to be retained proparatloh of Metal Gasket
in position without the use of a rubber ce- StirfaCa
ment. This is accomplished by the use of It is essential that the surface to receive the
retaining grooves or retaining rings. These gasket be in proper condition. Remove any
grooves, or rings. also serve to automati- rust or scale by scraping or wire brushing
cally limit the amount of gasket compres- and apply a suitable solvent such as de-
sion toapredetermlnedvalue,since proper natured alcohol or carbon tetrachloride to
compression is a significant factor in the JI)ettletatsurface toremove water.grease,
useful life of a gasket. cR Apply a coat of oilproof primer and

ln the event thatagasketshouldcrg; .pa7II'f, ailowin~ to dry. A good
peel or lose its resilience. it willbe nec F'oat of either primer or finish paint alone
sary to replace this gasket with a new one. also may be used.
This is easily done by following these in-
structions. Preparation of Gasket

Gaskets, such as those used for the main
tank cover, see Figure 1. which cannot be
made from one piece, are made of strip rub-

covER PLATP ber with a scarfed, cemented joint.

CUTTING RUBBER STRIP,

TANKCOVER

TYPICALMANHOLECOVER SEAL

SYNTHETIC
RUBBER
GASKET

STEEL RING

The rubber strip ends should be scarfed at
an angle the length ofwhich is equal to four
times the thickness of the strip, (Figure 2).
The ends should then be sandpapered
smooth, suitable for cementing. Extreme
care must be employed to make thescarfed
surfaces flat and the fitneat. The quality of
adhesion is dependent upon the texture
and cleanliness of the surfaces to be joined.

ZINC DICHROMATEBOLT FLATWASHER

TANKCOVER

SYNTHETIC
RUBBER
GASKET

TANK
SHELL

LOCKWASHER

STO. HEXNUT

STEEL BAR

TYPICALTANKCOVER SEAL

Figure 1.
Gaskets for manholes, and gaskets between tank end tank cover, fitinto machined gasket
sebtL

Figure 2.
Method of scsrfing rubber ends.

CEMENTINGSCARFED ENDS
Applya thin, even coat of Minnesota Mining
Mfg. cement, No; E.C.678. Airdry for 30 to
45 minutes, until the adhesive becomes
tacky.

JOINING SCARFED ENDS
Place the cemented surfaces together and
firmlyapply pressure todisplace all air. (See
Figure 3.) Make certain that no sliding oc-
curs. Applya clamp over the jointwith only

Figure 3.
Joining scarfed ends. Arrows show direc-
tion of pressure to be applied.

These instructions do not claim to cover all details or variations in the equipment, procedure, or procoss described, nor to prov>de dirc"lion:
for meeting every possible contingency duringinstallation, operation, or maintenance. When additional information is desired In satisfy a
problem not covered sufficiently for the user's purpose, please contact your McGraw.Edison Power Systems Oivision sales engineer.
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a moderate pressure, in order that the gas-
ket is not distorted excessively. Approxi-
mately 30 minutes should elapse before re-
moving the clamp.

TESTING SCARFED ENDS
A satisfactory bond has been attained it the
joint is capable of withstanding sharp
bending, twisting, and elongation up to
100%.

0-RING GASKETS
Some gaskets employed by McGraw-
Edison Power Systems Group are of the
o-ring type. These gaskets, also, are made
of a nitrile synthetic rubber formWa that is
highly resistant to solvents and will not
contaminate oil or be contaminated by oil.
They are designed foruse either in a retain-
ing groove or where the compression is
limited to a predetermined degree by a
compression stop.

In a few cases. One or both of the planes
between which the o-ring gasket is located
must be rotated during installation. For this
type of installation, the gasket should be
lubricated with Vaseline to prevent its being
damaged. Typical examples of ~ng gas-
kets in compression, Hlustrating both
straight compression and compression
where one plane was rotated, are shown in
Figure 4.

RUBBER
0 .RING
GASKET

COMPRESSION
STOP

FIBER
WASHER

~ Figure 4.
Bushing terminal with~ng gaskets.

Rnal Placing and BoNny Down
Most gasket seats consist of either retain-
ing grooves or joints wherecompressionis
limited by compression stops. In most
cases, therefore, drawing the flanges to-
gether to a metal-to-metal contact pro-
duces the necessary tight joint. No subse-
quent tightening of bolts is required.

Where it is necessary to mount gaskets
on a vertical plane or on a bottom surface,
the gasket surface should be prepared in
accordance with instructions under Prep-
aration of Metal Gasket Surface. Then,
spots of Armstrong N-111 Cement, ap-
proximately /I-inch wide. should be ap-
plied to the gasket seating surface every
four or five inches around the circumfer-
ence. The cement should be allowed to dry
until it becomes tacky. (See Figure 5.) The
treated face of the gasket should then be
placedinitsproperpositionagainst thepre-
pared surface and held firmlyuntil the gas-
ket adheres. This prevents the gasket from
moving during installation.

APPLY
PRESSURE
THIS DIRECTION

'A"WIDESPOTS
OF CEMENT
APPROXIMATELY
4" APART

GASKET
SURFACE
THOROUGHLY
CLEANEDAND
PAINTED

Figure 5.
Spot
and bottom

rubber gaskets to vertical

Allbolts should be drawn down uniform-
ly in small increments-going around the
bolt circle until the gasket is compressed to
a stop or to the specified thickness.

Extra gaskets and cement may be order-
ed from the factory. No materials should be
used except those approved by McGraw-
Edison. When stored in a dark. cool, dry
area, nitrile synthetic rubber gaskets,
should have a minimum shelf life of five
years, but shouldbe inspectedbefore being
Used.

CORK GASKETS
Geeieral
Cork gaskets are used orrsuch items as air-
filledcompartments and in some instances
on bushings. Ifany accessory sealed witha
cork gasket is removed. a new gasket must
be instaiksd as per instructions below.

PreParing Gasket and Metal
Surface
Clean the metal gasket surface as de-
scribed under Preparation ot Metal Gasket
Surface. Primer and paint may be omittedif
the Glyptal treatment. described later in
this section, is applied reasonably soon
after cleaning the metal surface.

Any gasket requiring a scarfed joint
should be cut as shown in Figure 6. The
cork strip ends should be scarfed at an an-
gle the length ofwhich is equal to five times
the thickness of the strip.

+ST

Figure 8.
Method of scarflng cork endL Arrows show
dfrec5on of pressure durfng drying.

Brush the scarfed surfaces of the gasket
with Glyptal No. 1201 and allow the com-
pound to become tacky before pressing the
ends firmlytogether.

Because cork will permit oil to seep
through it under medium pressure, it is
necessary, in most cases, to seal all sur-

,faces and edges by dipping or brushing the
complete gasket in Glyptal Compound No.
1201, or equivalent, and allowing it to air
dry. Use care to suspend the gaskets by
either clips or pins in such a way that noth-
ing touches the inner edge of the gasket.
Pins may be inserted into the flat sides of
the gasket Such drying usually requires
less than four hours. At the same time. ap-
plya fairlyheavycoatof Glyptal to the metal
surfaces to be sealed and allow to air dry.
This "precoating" procedure ls important
and should be followed forall cork gaskets.

l natal liny Gaskets
When a cork gasket is being replaced,
brush the bottom surtace ot the precoated
gasket as well as the cleaned and precoated
metal gasket surface with Glyptal No. 1201.
Atter this coat of compound has dried suf-
ficiently so it wiH not adhere to the fingers
(about 15 minutes) assemble the gasket on
the metal. If there are any scarfed joints in
the gasket, they must always be located be-
tween bolt holes. Work the gasket back and
forth a few times over the ccated metal sur-
face. To obtain best possible adhesion to
the metal, clamp or weight the. gasket at
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frequent intervals. Allow the compound to
set at least 30 minutes so that when the
clamps are removed the gasket will not
slip.

After the clamps are removed, apply a
light coat of gasket compound to all ex-
posed surfaces of the gasket and to the
other meta! surface to be joined. This in-
cludes coating the inside ot all bolt holes in
the gasket. It is important also that the in-
side edge of the gasket be given this second
coating ot Glyptal. When this coat of corn-
pound has become tacky (15 minutes)
mount the metal part. Progressive tighten-
ing of bolts is recommended until the gas-
ket is compressed to one4alf of its original
thickness or until the gasket stops are
reached. Keep oil away from thejoint until
the tightening is completed.

To replace a bushing gasket, the same
procedure should be followed as outlined
above. In this case, however, it is not neces-
sary to preclamp the gasket.before the final
bolting down operation.

Glyptal No. 1201. as supplied in the can,
is ot the proper consistency. If the Glyptal
has been exposed to the air and has thick-
ened, thin it with G.E. No. 1500 thinner. Ex-
tra gaskets and compound may be ordered
from the McGraw-Edison Power Systems
Group at Post Office Box 440, Canons-
burg, Pennsylvania 15317.

"FOAIIRUBBER GASKETS
Air-filledcompartments. such as cabinets
for automatic pressure-type nitrogen gas
equipment, control cabinets. etc.. are seal-
ed from the atmosphere by closedwell
foam rubber gaskets.

The following procedure is recommend-
ed for installing these gaskets:

Clean the painted, gasket-mounting sur-
face of the door witha suitablesolvent. such
as denatured alcohol, and allow it to dry.
Apply one coat of Johns-Mansville Dutch
Brand Neoprene Adhesive No. 281 to the
matching surfaces ot the gasket and door,
and allow the cement to dry. Then. apply a
second coat to the gasket and place the.
gasket on the door, pressing it firmlyinto
place, while the cement is wet. Where pos-
sible, to provide the best possibleadhesion,
the door should not be closed on thegasket
for 24 hours.

Proper installation will produce a ce-
mented joint that is stronger than the gas-
ket itself.

CORK RUBBER GASKETS
General
Gaskets made of cork rubber composition
are used primanly for cover joints on split-
tank shipments and tor sealing air-filled ~

throats. Cork rubber gasket materials
approved for this application are Chlor-
oprene DC-167 and Nitrile Butadiene
NC-710 manufactured by Armstrong Cork
Company.

Preparing Gasket and Metal
Surface
Clean the metal gasket surface as de-
scribed under Preparation of Metal Gasket
Surface on page 1.

Any gasket requiring a scarfed joint
should be cut as shown in Figure 6. The
strip ends should be scarfed at an angle the
length of which is equal to five times the
thickness ot the strip. Apply a thin, even
coat of Minnesota Mining Mfg. cement,
E.C.678. to each scarfed piece to be joined,
and allow to dry for30 to 45 minutes. or un-
til tacky. Join the scarfed ends by pressing
the cemented surfaces together and apply
tirm pressure to displace all air which may
be entrapped in the joint. Make certain that
no sliding occurs and that the pieces are
correctly aligned. then apply a clamp over
the joint with moderate pressure for 30
minutes.

lnatalling Gaskets
Gasket must be compressed approximate-
ly 30yo. No cementing is required for gas-
kets mounted on upfacing horizontal or
slightly inclined surfaces. Gaskets mount-
ed on vertical or severely inclined surfaces
or on the underside of horizontal surfaces
may be spot cemented for 'h inch at tive-
inch intervals to keep them in place until
compressed. Spot cementing is done with
Armstrong N-111 Cement. applied to one
surface of gasket only. Allowcement to dry
until tacky. and then hold or clamp in place
until it adheres to the surface. Progressive
tightening ot bolts is recommended until
the gasket is compressed to about 70%ofits
original thickness.

Care in the preparation andinstallation of
this gasket may permit its removal and re-
use several times before itmust be replaced.
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GENKRAL
Service Information S21005-5 pertains
specifically to McGraw-Edison liquid-im-
mersed power transformers (Figure 1).

SHIPPING
Station-type transformers are usually ship-
ped in one of the followingways:
1. Core and coils assembled in a tank with

the insulating liquid just over the coils
(including transformers shipped in the
bottom part of a split tank) or with the
tank filled with liquid to the 25 C level.

2. Core and coils assembled in a tank with-
out liquid IinCluding transformers ship-
ped in the bottom part o! a spth tank),

When transformers are shipped in their
tanks without oil, the core and coils are
sealed in dry nitrogen ordryair at a posi-
tive pressure and the oil isshippedin tank
trucks or tank cars.

RKCKIPTANDACCKPTANCK
When a transformer is received, thoroughly
inspect the impact recorder tape (if sup-
plied) and the transformer tank for evi-
dence or rou'gh handling in transit.

NOTE: See IMPACTRECOAIKR section for
tape interpretations.
Ifthere are indications of rough handling,

the transformer should remain on the car
and both the carrier and Service Section of
McGraw-Edison Power Systems Group
should be notified immediately. Note the
delivery receipt for the shipment,"possible
internal or hidden damages" and request
that the carrier be present for an internal
inspection of the unit. The applicable por-
tions of these instructions for internal in-
spections should be followed.', If the transformer is in acceptable condi-
tion, put the gas-regulating and sealineg
equipment into operation as soon as pos-
sible.

IMPACTRKCORDKR
Two basic types of impact recorders are in
general use for transformer shipments:
one-way and two-way recorders. Both
types measure the longitudinal impacts in
five zones from zero to 10 Gs. Impacts
above the midpointofzone2(approximate-
ly3 Gs) are considered rough handling.

The two-way impact recorders also mea-
sure the vertical forces, usually on a scale of
ten. Specific instructions for the tape inter-
pretations are enclosed in the recorder
case. Vertical impacts above 1 G are con-
sidered rough handling.

INTKRNALINSPKCTIONS

CAuTION
Before opening a transformer, reduce
the internal pressure in the transformer
to zero by opening a valve in the gas
space.

Ifthe nitrogenhas not beencomplete-
ly blown out of a transformer, wear an
oxygen mask to enter the transformer.

The gas in the space above the oil
must be replaced with fresh air (about
204'd oxygen) to sustain life,

Far car: 150,000 kva, Class FOA. HV: Near car: 315,000 kva. Class FOA. HV:
220,000GrdY volts. LV: 69.000Y volts. 230,000GrdY volts. VL: 17,000 4volts.
TV: 13,000 4volts.
Rgure1.
Transformers ready for shipment with auxiliary parts loaded on other cata
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Moisture
Moisture may condense on any surface that
is cooler than the surrounding air. Moisture
in insulating material or liquid lowers its
dielectric strength and may cause a trans-
former to fail. If a transformer or oil drums
are placed in a location warmer than the
transformer or the drums themselves. allow
time for all signs of external condensation
to disappear before opening them. See
WHEN TO DISCONTINUE DRYING on
page 6 formoisture-measuringtechniques.

insulating Liquid
Before opening a transformer shipped with
its insulating liquid. take samples of the in-
sulating liquid and test the dielectric
strength. See SANPUNQ ANDTESTING
OF INSULATINGUOUIDon page 5.

Core and Coll Assembly
If a transformer has been phipped with oil,
tower the Insulating liquid to the top ot the
core and coil asMmbly, test for uninten-
tional core grounds,andinspect the interior.

To mfnfmizy the risk ofmoisture enterfng
the fnsulatfop, it is recommended that the
coils be coyered with oil when the tank is
opened for'nspection; however, continu-
ous purging with dry air as described in
Service. Information $210-10-1. Power
Transformers: Vacuum Filling Oil-Im-
mersed Core-Form, Load Tep Changing,
end Shell-Form Units, is acceptable.

Inspection made through the insulating
liquid of transformers using a weighted.
spot or a pyrex~lass-type flood tamp en-
closed in a fine wire mesh will show dis-
placed, broken, or loose parts if damage
has occurred enroute. The fine wire mesh
prevents scattering the glass it the lamp is
accidentally broken. Use a lamp cord with
nonwil~tuble synthetic insulation to pre-
vent contaminating the transformer liquid.
Do not use natural-rubber-insuleted cords.
To minimize thermal shock, submerge the
lamp before turning it on.

Examine the top of the cor~ndwofl as-
sembly. all horizontal surfaces. and the
underside of the cover forsigns ofmoisture.
Close the transformer as promptly as pos-
sible. If there are signs of moisture inside
the tank, determine the extent and theman-
ner in which the moisture enteredthetrans-
former. See TESTING FOR LEAKS,page 5.

If the transformer appears to have been
.damaged Internally, contains mofsture or
if it seems advisable to remove the core-
andwofl assembly for further inspection,
McGraw-Edison Power Systems Group
should be notified and specialinstructfons
requested. Should a 'dryout be required,
see DRYINGCORE ANDCOILS on page6.

HANDLINO
Complete Transformers
A transformer should always be handled in
the normal upright position unless advised
by McGraw-Edison Power Systems Group
that it can be handled otherwise. When a
transformer cannot be handled by a crane.
it may be skidded or moved into place on
rollers provided the transformer base
design and the surface over which it is to
be moved are compatible. Moving in-
structions must be strictly followed. Care
must be taken to prevent damage or over-
turning. Most transformers canbe tilted 15
degrees. For moving large transformers.
see Service Information S21045-2, Power
Trensformera Moving Large Units.

LlfNn9WithSlinga
Lifting lugs are provided for liftinga com-
plete transformer. When necessary. addi-
tional means are provided for lifting the
various parts requiring assembly. Lifting
lugs are designed forvertical liftonly.When
lifting a complete transformer or a heavy
component. the cables should be attached
so as to provide a vertical pull on each lug.
Use liftingcables of the same length so that
the transformer will be lifted evenly. To
prevent the tank walls from buckling, the
cover must always be fastened securely in
place during a lift. The approximate total
weight of the transformer is shown on the
nameplate and on the outline drawing.

Raising With4acka
Ports are provided on most transformers so
that the transformer can be raised by jacks.
On„some transformers, jacks may be
placed under the transformer bottom plate
at points designated by theoutlinedrawing.
Do not attempt to jack, pry under, or tie to
drain valves. pipe connections, or other at-
tachments. It is recommended that these
appendages not be subjected to a man'
weight

STO %NO
It is advisable to completely assemble.
proces. and oil fill a transformer at its
permanent location as soon as possible
after receipt. It is considered normal for
intransft time plus the installation operation
to take as long as a month which requires
no special storage considerations. How-
ever. for shipping time plus installation
periods longer than a month, the special
precautionary steps outlined below must
be taken. Anydeviation from these recom-
mendations should be agreed to by
McGra~dfson Power Systems Group,
Service Department.

Storing Up To Three Months
(Four Months Since Shipped)
MAINTANK.The tank must be sealed with
dry nitrogen or dryeir. If so equipped, install
and put the fnert~as equipment in oper-
ation. If not so equipped. install a pressure
gage and maintain a positive pressu're of
between 5 and 6 psi at all times.

RADIATORS.Ascertain thatallcoverplates
and gaskets are secure. Store radiators in a
manner to prevent ground water from en-
tering through the shipping gaskets.

COOLERS. Coolers are normally shipped
under pressure. Ascertain that a minimum
of /i psi is maintained during storage. Re-
move fan motors and store indoors.
BUSHINGS. Bushings may be stored out-
doors in a vertical or tilted position. See
Service Informetion S315-10-1, Types PA
Apparatus Bushings fordetails.

FANS ANDPUMPS. Store indoors.

LTC COMPARTMENTS NORMALLYOIL
FILLED. On a unit with an isolated inter-
rupter-type tap changer. theselectorswitch
compartment should be connected to the
main tank with common gas. The inter-
rupter compartment should either be oil
filled (with the breather Installed) or sealed
under positive pressure to a maximum of 5
psi. It is recommended that a pressure gage
be installed for regular inspection. On a unit
with an arcing tap-switch-typetapchanger,
follow the same recommendation as with
the interrupter switch compartment.
AIR-FILLEDCOMPARTMENT."To prevent
condensation. put the cabinet heaters into
operation.

TOP SECTION OF TWChPIECE TANK
SHIPMENT. Preferably. install the top sec-
tion to the main tank before storing. If the
top section was shipped sealed under gas
pressure, itcontains high-voltage parts and
it must be stored by maintaining this posi-
tive pressure to a maximum of2h psi. Ifthe
top section was not shipped sealed under
pressure, it may contain low-voltage insu-
lating materials (such as current trans-
formers). These must be removed and
stored under oil.

Storage For Throe To Twelve
Months
MAINTANK.The main tank-with the sep-
arated top section installed-must be vac-
uum processed, oil filledto normal oil level,
and the automatic ~alfng equipment
must be put into operation. Use the vac-
uum-processing procedure in Service
Information S210-10-1 for final filling.



S210.-.05-5

RADIATORS. The radiators must be
stored oil filled, preferably installed and
open to the main tank. Because ot oil
expansion and contraction during tem-
perature changes, do not filland seal the
radiators unless they are provided with an
additional expansion reservoir.

COOLERS. Game as radiators..Remove
and store fan motors indoors.

BUSHINGS. Install to main tank or store
indoors.

FANS. Store indoors or install on radiators
and run at least three hours every six
months.

PUMPS. Install and open to main tank or
store indoors.

LTC COMPARTMENTS NORMALLYOIL
FILLED. Fill with oil using the normal final
fillingand gas-sealing equipment.

AIR-FILLED COMPARTMENTS. To pre-
vent condensation, put the cabinet heaters
into operation.

TOP SECT(ON OF TWO-PIECE TANK
SHIPMENT. Install to main tank.

STORAGE LONGER THAN ONE YEAR,
CONTACT McGRAW-EDISON POWER
SYSTEMS GROUP. SERVICE DEPART-
MENT.

Processing Units Stored in Gas
orOII
Prior to final fillingand after an extended
storage period. extra precautions should
be taken to make sure the transformer re-
mained sealed and diy.

Ifthe unit waa stored In gaa, test the dew
point prior to releasing the pressure and
report any abnormalities to McGraw-
Edison Power Systems Group, Service
Department since more than normal field
processing may be required. It all is well.
process and oil fillthe unit in accordance
with Serv/ce Information S210-10.1. How-
ever, because additional time may be
required for the oil to repenetrate the
drained insulation, double the specified
holding time prior to energizing.

It the unit was stored In oN, followthe ap-
propriate general procedure that follows,
depending on the manner in which the unit
was prepared for storage.
1. On units that were fugy aaaembled and

fullyproceaaed before atorfng, test the
dew point of the gas for dryness and
the oil from the bottom of the tank in
accordance with Service Inlormation
S210-10-1 to make sure that all is nor-
mal. Itallis not normal, contact McGraw-
Edison Power Systems Group, Service
Department. If all is normal, run the
pumps (ifsupplied) tor 12 hours before
energizing.

2. On units that were not fullyassembled
and/or fully processed before. storf'ng
test the dew point of the gas and oil from
the bottom of the tank to make sure that
all is normal. Ifall is not normal, contact
McGraw-Edison Power Systems Group,

«Service Department. If all is normal ~

'omplete the assembly operation and
followthe normal vacuum-filling proce-
dure, assuming the storage oil fill was
partial fill. Run pumps (if supplied) for
12 hours.

LOCATIONOF INSTALLATION
Accessibility, ventilation, and ease of in-
spection should be given careful consider-
ation in the location ot transformers.

If-Cooled Sensformer
lass OA)

A selfcooled (OA) transformer depen s
en 'rely upon the surrounding air tor car
ing wayitsheat.Forthisreason,care st
be t en to provide adequate ventilati by
not owding transtormers togeth nor
too cl to walls.

For i door or vault-type installati ns, the
room in hich a transformer is pla must
be well entilated so that heat air can
escape re dilyand canbereplac bycool-
er air. The 'nlet opening(s) sho Id be near
floor level d distributed so a to be most
etfective. T outlet opening ) should be
as high abo the apparatu as the con-
struction of t e building w I permit. The
number and si e of air op nings required
willdependont edistanc ofoutletsabove
the transformer nd on t e efficiency and
load cycle ot the para s. Aconservative
general rule is to ovi e one square foot
net for each inlet a d utletareaperkilo-
watt ot transformer . It forced ventila-
tion is used, a con ative figure is 200
cubic feet of air per ute per kilowatt of
loss.

An indoor self ool transformer must
besolocated tha ainca otblowonitnor
can water fall o he tank.

Self&ool /F Air and-
Oll-Cool nsfo
(Classes A/FA,OA A/FA,
OA/FA/ OA and
OA/FO /FOA)
A transfor er with self-and for cooled
ratings pends on circulation of large
quantiti of air of the proper te rature
for co ing. Transformers must posi-
tioned t least six feet from walls nd all
multi e-transformer installations s aced
far e ough apart that heated air fro one

~ .unit cannot affect the cooling of an her
'Fi ure 2). On a vault-type installation, 'n-
le and exhaust ports must be provided o
li it air velocities to less than 1100 feet p

inute.

Ij Jl
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Figure 2.
Core-form transformer with fane mounted
on the cooling radfatoratoprovlde150/200/
250/2804lva, Claaa OAIFOAIFOA,rating.

Forced&ll~led%ens-
formers WithForced-Air
Coolefe (Class FOA)
Cooling an FOA transformer depends on
the amount and temperature of theair pass-
ed through the heat exchangers which are
selected to meet specific requirements. An
FOA transformer must be positioned at
least six feet from walls and all multiple-
transforiner installations must be spaced
far enough apart that heated air from one
unit cannot affect the cooling of another
(Figure 3). On vault-type installations, inlet
and exhaust ports must be provided to limit
air velocities to less than 1100 feet per
minute.

~ I

) ~

Figure 3.
Shell-form transformer rated 590/880 Mva
wlthClaaaFOAcoollngayatem.

'



Iter Coolocl ~niforfnere
F ed Water Coolers
C FOW) encl Self~led
Cl DW)

FOW d OW transformers depend al ost
entirel pontheflowofwaterthrou the
oil-to-w er heat exchangers for c ing
awaythe eatsothatthetemperat eofthe.
surroundi air has practically o effect
upon the te perature of the tra formers.
Waterhole ransformers ma be located
in any conven nt place with ut regard to
ventilation (Ffg 4).

4.
Fu transformer rated M00/8720
C OW, with motor operated

PRRPARlN4 FOR IIRVICR
Make an internal inspection of all trans-
formers whether or not there has been evi-
dence ofdamage orroughhandling Inship-
ment and even though it is not otherwise
necessary to open the transformer foras-
semPy. Instructions for INTERNAL IN-
SPECTION on page 2 should be observed.

Assembly practices below are essential-
lya contlnuatfon ofpreparation forservlaL
following or concurrent with the internal
fnspectlon. Before a transformer is opened
for assembly. a check should be made to
see that all accessory parts not shipped
on the transformer are available and in
good condNon.

CAUTlDN
As indicated in INTERNAL INSPEC-
TION on page 2, every precaution
should be taken, when a transformer is
opened, to prevent theentranceofmois-
ture, dust, or other foreign material ~ A
transformer should be opened only in
good weather with low humidity.

Particular care must be taken in han-
dling tools and other loose articles so
that nothing is dropped into the wind-
ings, thus creating a potential cause of
failure.

As previously cautioned, a transform-
er cannot be safely entered until the ni-
trogen Is replaced with air.

AcfclNonal internal Chocka
Checks for the general condition of inter-
nal parts are outlined under INTERNAL
INSPECTION. In addition to checking for
damage and for loose hardware and con-
nections. a check should be made of the
tap changer to make sure it operates prop-
erly from the external control.

Terminal boards should be checked to
see that connections are as desired. Ifspe-
cific connections have not been specified,
the followingpractices apply:
1. Single- or th~hase transformers are

usually shipped with bothhigh-andlow-
voltage windlngs connected for their
highest rafed voltage ("ofted voltage" ls
defined in ANSI Standards) even when
there are tape above rated voltage.

2. Singf~hase transformers designed for
both serfewnuNpfe and three-wire
operation are usually shipped connect-
ed ln series with the mid-point brought
out for three-vAe operatforL

3. Single- or th~ase transformers de-
signed for serf~ultfple connection
only are usually shipped connected in
seffeL

4. Threctphase transformers designed for
both delta and wye operation are usually
shipped connected forwye operation.

Common Aaeemhly Practlcee
The time during which a trttnsformer Is
open forassembly and the oilor core-and-
coil unit is exposed to the atmosphere
shoukf be hefd to a minimum. Advance
planning to shorten the assembly period is
well justNed.

The quality of seals at all polntslsverylm-
portant. Practices under SEALS on page 5
should be followed. Upon completion of
the assembly, sealing of the unit. and filling
with liquid, pressure tests should be made,
as described in TESTING FOR LEAKS on
page 5.

Before pressure testing for leaks. the gas ~
space of all but open-breathing transform- ~ers should be purged with dry nitrogen to

.reduce the oxygen content to less than 3'.
Fittings are provided on the transformer to
permit the introduction of nitrogen at one
point in the gas space and the exhaust of
gas at another to accomplish the purging.

; i I

Rgurea

11044x4Wnrco~bcoflaeeembfywlth ~
eele~araiiel temtlnal board and rotary
tap changer.

Reneformora Shipped With
lnaulNNny Llquld
Inspection and preparation for servfce of a
transformer shipped filled with insulating
liquid usually requires that the liquid level
be lowered. Radiators andheatexchang'ers
shipped separately may, when added, pro-
vide suNdent addNonal space to lower the
liquidwithout drainage. Should this capac-
ity not be sufffdent, their lower valves
shoukf be dosed to trap the oil In the radi-
ators or coolers before liquid fs drained
from the main tank.

When refffling to the 25 C level, the insu-
latfng liquid should be introduced from the
top under a vacuum in accordance with
separate instructions on vacuum filling.
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RgureL
TIIreformer r!ted 325/3M Mva, 55/SSC
rice, 230 kv, ea vtewed with bus and tap
changer, before top section of tank Ie In-
stallecL

%enaformers Shipped Without
InsuletfnILIcluld
When a transformer is shipped without
liquid (usually because of weight restric-
tions). the tank Is normally filled with dry
nitrogen under 2 to 3 psi positive pressure.
Additional instructions and precautions for
dry air shipments are described at the end
of this section. Such a transformer is first
thoroughly dried at the factory and vac-
uum filled with oil for tests. Then the oil is
replaced with dry nitrogen for shipment.
The oxygen content ot the gas fillingis be-
low3%.

A transformer should arrive at its desti-
nation with a positive pressure as indicated
by the pressure-vacuum gage on the trans-
former. Temporary shipping gages are not
intended for continuous service and are to
be removed before the transformer fs put
in service. The oxygen content of the gas
should test below 3%. Under these condi-
tions, it is reasonable to assume that no
leaks have developed and no moisture has
entered the unit. Fillingwithoilcan proceed.

If leakage is suspected, the unit should
first be pressure tested (see TESTING FOR
I.EAKS on this page) to locate any leak.
Even though therehasbeenleakage(which
must be corrected before the transformer
goes into service), it the oxygen content
measures below 3%, fillingcan proceed. If
the oxygen content is higher, moisture can
be suspected and drying'out may be re-
quired. See DRYING CORE AND COILS
on page 6.

A transtormer should be filled with oil
under as hfgh a vacuum as the tank design
willpermit. The permissible value is shown
on the nameplate. Detailed procedures on
vacuum filling,including the vacuum rating
ot standard accessories, are outlined in
Service Information S210-10-1.

Seals
Careful attention should be paid during in-
stallation of radiators, coolers, bushings,
covers, and other parts with gasket seals to
see that gaskets are properly seated. Joints
should be tightened up gradually all
around. In most cases, gaskets are fully
confined and are provided with compres-
sion-controlling stops. Cements are not re-
quired for synthetic rubber gaskets except
if needed to hold the gasket in position for
assembly. Detailed instructions on gaskets
are contained in Service Information
S21&05-4. Power Transformers; Rubber,
Cork; Chloroprene Gaskets.

Allthreaded pipe fittings depend on sea4
ing compound to keep them from leaking.
When a threaded pipe titting (like a pipe
plug or screw-type valve) leaks or ifthe seal
is brokenby turning or removing the fitting,
it becomes necessary to thoroughly clean
the threaded surfaces before resealing. All
the oil, grease. old sealer, and dfrt must be
removed from the threads. Rethread and
retap the threads, ifnecessary, taking care
to preventcuttlngs from enteringtheequip-
ment. When replacing threaded fittings,
coat both male and female threads with
sealing compound. Do not overtlghten.
Once the seal is set, do not turn the fitting
because this willbreak the seal and cause
it to leak.

Energixing tho%ensforn~
When voltage is first applied to the trans-
former, a gradual increase to full value is
desirable so that any wrong connection or
other trouble may be discovered before
damage results. Afterfullvoltage has been
applied successfully, the transformer
should preferably remain energized for a
short period without load. Itshould be kept
under observation during this time and also
during the first few hours that It delivers
load. After four or five days of service, it is
advisable to again test the oil for moisture.

TransfonnersShl ppod InOryAlr
When so specified, a transformer may be
shipped in dry air rather than dry nitrogen.
This allows inspection of the core and coil
unit after arrival. However. the oxygen con-
tent of the dry air must be checked before
entering to assure it is suNcfent to support
life.

There must be no welding or burning on
a tank that is air-tilled.

SAMPLINGANDTESTING OF
INSULATEDLIQUID
Sampling
The sample containers should be large-
mouth glass bottles with cork stoppers.
They should be thoroughly cleaned, rinsed
with non-leaded gasoline, and dried before
being used. The sample taken fordielectric
tests should be at least one-half gallon and
the container should be filled completely.

The insulating liquid in a transformer or
a drum should stand undisturbed for at
least an eight-hour period before samples
are taken. Humidity should be low and the
container should be above ambient tem-
perature when samples are taken to guard
against condensation.

Oil samples are taken from the bottom of
the tank or drum. When taking samples
from a transformer, discard sutficient liquid
so that the sample does not include liquid
that was in the valve and piping assembly.

Testing
For testing insulated liquid see TESTING
in Service Information S21 &054, Power
Transformers: Insulating OII, and IEEE
Guide No. 64 forAcceptance and Mainte-
nance ofInsulating Oilin Equipment.

TESTING FOR LEAKS
MainTank
Although'completed transformers aresub-
jected to pressure tests for leaks betore
leaving the factory, it is advisable to again
pressure test them when completely as-
sembled-before they are placed in ser-
vice-to check new seals and to recheck
seals broken during inspection and assem-
bly. One of two methods is suggested:
1. Completely fillthe tank with oiland hold

the oil under 5 psi pressure for several
hours. It will be necessary to watch the
pressure closely as a change in ambient
temperature can easily cause a drastic
change in pressure. The pressure must
not be allowed to exceed the safevalue to
be found on the nameplate. Powdered
blue chalk dusted on the joints will turn
dark when wet with oil and wiffaid in de-
tecting leaks.

2. Maintain a nitrogen pressure ot approxi-
mately 1 psi less than the safe pressure
indicated on the nameplate. Asoap-bub-
blesoiution (such as glycerine andliquid
soap) painted onto welded and gasketed
joints wiltdfscfose leaks. Or, the unit may
be sealed under the gas test pressure tor
a period of hours whilechecks are made
for loss of pressure.



DRYINOCORK ANDCOILS
There are a number of approved methods
for drying a transformer core-andwoil as-
sembly, any one of which will be satisfac-
tory if carefully performed. However. too
much stress cannot be laid upon the fact
that, ifcarelessly or improperly performed,
great damage may result to the transformer
insulation through overheating.

The methods in use may be broadly di-
vided into two classes:
1. Drying the core and coil in the tank with

vacuum.
2. Drying the core and coil in the tank with

hot oil only.

Itlethod No. 1-Drying With
Vacuum
The most practical and efficient method to
dfy a core-and-coil assembly in the field
when the transformer tank is designed for
fullvacuum is with heat and vacuum. Acold
trap in the vacuum line is desirable to im-
prove the effectiveness of the vacuum
pump and to hei p measure the results.

PREHEATING THE CORE-AN~OII.
UNIT
Because the rate of transformer vacuum
drying is determined by the difference be-
tween the vapor pressure of the water in the
insulation and the absolute pressure (vac-
uum) in the tank, it is practical to makeand
maintain this difference asgreatas possible.
This is best accomplished by preheating
the core and coil unit. up to 90 C either be-
fore or during the vacuum.

There are three basic acceptable meth-
ods of preheating the core-andwoil units in
the transformer tank: preheating with hot
oil and vacuum; preheating with external
oil heaters; preheating under oilwithshort-
circuit current;
1. Pfsfheating with hot Oiland vacuunL This
method of treatment usually employs a
commercial-ty~cuumeil4eating sys-
tem that circulates,.heats, filters, and vac-
uums a full or, less-than-full transfon,.er
tank of oil which, in turn, heats, and begins
to dry the core-andwoil unit. This is a pre-
ferred method of heating, especially when
a less-than-full tank of oil is used. because
the vacuum and/or dry oilbegins thedrying
process at the start of the operation. When
using all transformer oil heaters. care must
be taken to control the surface temperature
of the heating elements to prevent heat
damage to the oil.
2. Preheating withexternal oIIheatera With
this method of heating, the transformer is
filled with oil to operating level (or to 6
inches of the cover on a conservator sealed
tank) and the tank is vented to the atmos-
phere. The oil is then circulated through an
external heat source that will not damage
the oil and the unit is brought up to temper-
ature. Experience has shown that approxi-
fttately 'l2 hours are required for the core

and coil temperatures to level off at maxi-
mum temperature following the oil in the
tank.
3. Preheating with shortwircult current.
This is theleastdesirablemethodofheating
thb core-andwoil unit because of the risk of
creating damaging hot spots in the wind-
ings. With this method, the transformer
tank is filled with oil to the operating level
and the tank or conservator is vented to the
atmosphere. With one winding short-cir-
cuited. a reduced voltage is applied to the
other winding to circulate a partial rated
current through both windings. McGraw-
Edison Power Systems Division, Service
Departmentshouldbecontacted foradvice
on the voltages and temperatures to be
used.

After using any one of the hot oil-pre-
heating methods described above, the oil
should be removed from the tank asquickly
as possible and the vacuum started.

VACUUM
After heating the core-andwoil uniti the
vacuum operation should be started as
soon as possible to minimize heat loss. Ifa
cold trap is available, it should be connect-

, ed into the vacuum line to increase theef-
ficiency of the pump and, by keeping a log
of the moisture removed from the trap, itwill
aid in determining the end point of the dry-
ing operation. The specific length of time
the unit must remain under vacuum de-
pends on many variables and is discussed
in a followingparagraph.

Netho4 No. 2-DryingWith Hot
OilOnly
The drying-with-hotwilwnly method is
also accomplished with the core-an~oil
unit in its tank. It is a slow process thatcan-
not reach as lowa moisture end point as the
vacuummethod can; however, it may bethe
only choice available if the tank is not de-
signed for fullvacuum.

In this method, the moisture is driven off
by heat developed from current circulated
for a limited time through the windings
while they are immersed in oil with the top
of the tank open to the air or with some
other arrangement made for adequate
ventilation. The necessary current, volt-
ages, and maximum safe temperatures for
the particula transformer may be secured
from McGraw-Edison Power Systems
Group, Service Department. These values
should be strictly adhered to in order to
obtain the desired results without damag-
ing the transformer.

With one winding short-circuited, a volt-
age is applied to another winding to circu-
late a partial rated current through both
windings. The required high oil tempera-
ture is obtained by blanketing the tank (or
by reducing the flow of water for water-
cooled transformers).

During the drying run. ventilation should
be maintained by slightly ra.'sug 'hc;:ari-
holecoverand protecting the opening from

the weather. With good ventilation. the
moisture as it is driven off in the form o
vapor will escape to the outside atmos-
phere andno condensation of moisture will
take place on the underside of the cover or
elsewhere, provided these parts are lagged
with heat insulating material to prevent
condensation of moisture within.

When To Discontinue Drying
Because of the many variables involved in
drying a transformersuchas theamountof
moisture that was picked up, the size of in-
sulation package, and the temperature and
vacuum used fordrying. it is not possible to
make a general prediction on how long a
drying operation might take. However, for
a particular transformer, McG raw-Edison
Power Systems Group, Service Depart-
ment may be contacted to give some in-
sight. There are a number of measuring
techniques used to determine the amount
of moisture remaining in the transformer
insulation, thus indicating an end point to
the drying operation, all of which are not
exact, but each one, or a combination of
them, can give a fairlyaccurate indication.
If a cold trap is used in the vacuufn drying
process, the amount of water condensate
removed over equal periods of time can
give a good indication of the remaining
moisture in the insulation. The technique
normally used is io measure and record the
amount ofwater condensate removed from
the trap over regular intervals of time and
plot the results on a curve with water in
ounces on theordinateandtimeinhourson
the abscissa The water extraction rate is
greatly dependent on the insulation tem-
perature but. when the curve levels offand
is in the general range of 12 ounces or less
of water removed per 10,000 pounds of in-
sulation over a 2~ur period. the unit is
probably dry. The insulation weight maybe
estimated atapproximately 12% of the un-
tanking weight

A dew point measurement of the gas in
the transformer tank is another moisture
measuring technique that is reliable. Nor-
mally with this method the vacuum in the
transforfner tank is relieved with dry nitro-
gen or dry air to approximately 2 psi and
then allowed to stand forabout 24 hours so
the vapor pressure in the insulation and the
gas approach equilibrium. The dew point of
the gas in the tank is then measured along
with the temperature of the transformer in-
sulation and, with these two measure-
ments, the moisture remaining in the insu-
lation may be estimated using available
curves.'t should be understood that this
measuring technique is, in fact. measuring
the moisture content of the gas which is as-

'Refemnp to the citrves in Fipures 7 and 8. McGraw-
Eaison Power Systems Group consiaers ihe area
abow Cunre 8 as acceptable. Example: Measured
dew point x -ZOF. lank pressure x Z'.~ psi. and insuia-
tinn iempe i'.ure x "ffo En;ii 'qwrtrd Cue~ q tram
leftand find appraximatefy 2Mmicrons Enter toward
Cunre e from 20C at left to ZSOmic.ons, intersection
is in acceptable range.
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sumedin equilibrium with the surface of the
insulation. It does not give an exact mea-
surement of the average moisture content
of the insulation.

Another method of deteimining insula-
tion,'dryness is with dissipation factormea-
surements. This method is not generally
considered as reliable as those previously
discussed. but it may be considered worth-
while. Using this method. the tank must
first be filled with processed oil before the
readings are made. The readings are then
adjusted to the same temperature as those
made at the factory when the unit was
tested.

Probably the least reliable. but a com-
monly used. method of determining the
dryness of the transformer insulation is by
using the measured amount of water in the
oil to estimate the moisture in the insula-
tion. To get meaningful results with this
method, the oil and insulation must be at-
or near-equilibrium and at a constant
temperature. The constant temperature is
difficultto maintain outdoors. Another dis-
advantage to this method is that there are
often large variations in the results of the
measuring process which make the equat-
ing step meaningless.

MAINTENANCE
To assure continued dependable servIce
from a transformer. a program of penodic
inspection and maintenance should be set
up. Certain routine operating procedures
should be included. The size of the unit. the
complexity of its controls, and its impor-
tance in the system all haveabearingonthe
scope of the program.

Specific instructions are supplied by
McGraw-Edison Power Systems Group
which apply to such individual components
of the transformer as the oil preservation,
cooling and load tap changing equipment.
Following are some of the more general
points common to all transformers.
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Rgure9.
Top section ot 24)1300/400-Mva trans-
former being lowerect into place. Auxiliary
wfndfnga for LTC are located In the com-
partment at the rfgttt

Figure 7.
Curve A. Step 1: Enter toward Curve Awithdew point ln'F to determine vapor pressure In
microrN.
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Figure 8.
Curve 8. Step 2: Determine insulation temperature In 'C. Enter with the vapor pressure
from Step 1 toward Curve 8. Area above curve la acceptable,

Coollnl Equipment
The temperature should be watched. ANSI
Standards provide a guide for safe oper-
ation. A rapid or extreme change from nor-
mal temperatures may indicate that cooling
equipment requires maintenance such as
cleaning of clogged oil-to-air heat ex-
changers orwater~ling coils. The actual
cause must be corrected.

insulating Liquid
The level and condition of the

insulating'iquid

shouldbe regularlychecked. Itscon-
dition should be maintained by periodic
dielectric tests and filtering as required to
maintain the required dielectric strength
(see SAMPLING AND TESTING OF IN-
SULATING LIQUIDon page 5). Frequent
sampling and testing of the insulating liquid
during the early period of operation will
help determine a routine schedule, Ap-
preciable moisture in a transformer and low
dielectric test may Indidate gas leaks (ex-
cept with open-breathing transformers)
and the need fora pressure testasoutlined
under TESTING FOR LEAKS.



Fault Clas Detection
As a part of a preventive maintenance pro-
gram, the scheduled use of a McGraw-
Edison portable Fault-Gas Detector or a

semiportable continuous Fault-Gas Moni-
tor is recommended. These instruments
disclose incipient faults in a transformer
and car. thus prevent serious damage and
unanticipated loss of service.

External Inspection
A transformer needs periodic external in-
spection and maintenance. Bushings
should be kept reasonably clean, expe-
cially where the atmosphere is contami-
nated: for example: smoke-. salt-, cement-,
or acid-laden. The tank shouldbe protected
from corrosion by an adequate painting
program.

RFPLACKMRNTPARTS
When ordering replacement parts. suppl
complete identification of the transformei
and parts required (including drawing
numbers of the parts ifavailable). Address
the nearest McGraw-Edison Power
Systems Group office or representative or
address the Service Section, McGraw-
Edison Power Systems Group. P.O. Box
440. Canonsburg, Pennsylvania 1531'.

NaSRAlhHDISlLN

Power Systems Dlvlalon
Poet Office Box 2850
Pla~burgii, PA f 5250



Power Transformers
Shell-Form Transformers

'ore-Clamping System with Elastic Follow-Thru
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Service Information

CENTER TANK
TOP SIOE
FRAME
SHORT
CIRCUIT
MANIFOLG

HELICAL
COIL SPRING
BOX ASSEMBLY

INSULATION

VACUUM
BRACING
CHANNELS

CORE
STEEL

t

These instructions describe the general
construction of the elastic follow-thru
col~lamping system (Figure 1) used
on McGraw-Edison shell-form transform-
ers to assure development of strength in
the core to withstand shortwircuit forces
and the procedures to be followed to re-
tighten the pressure disks around the

core perimeter when the transformer is
installed and during periodic mainten-
ance.

GENERAL CONSTRUCTlON
Shortwlrcuit forces act against the end
yoke steel. the center tank top side frame
member, and the bottom tank short-

SHOAT
CIRCUIT
FOACE

circuit manifold (Figure 1). Tank mem-
bers directly resisting the shortwircuit
forces are totally boxed in for mecliani-
cal strength. The shortwircuit forces
acting on the end yoke steel are con-
tained by core friction between over-
lapping laminations. This friction force
is developed and maintained by com-
pressing large hellcalwoil springs over
each critical overlapped core joint.

The procedure used at the factory to
compress the springs is shown in Figure
2. All springs are installed in the center
tank section side-frame members. The
center tank, with the spring assemblies
installed, is lifted and lowered over the
stacked core steel to rest on the top core
insulation. At this point, there is a nomi-
nal 2M1Nn. gap between the lower
center tank flange and the bottom tank
flange. Hydraulic cylinders are then
attached to the lugs at each of the four
tank corners and the entire center tank
sectNNlsuniformiy pulled down to com-
press aS the helicalwoll springs simul-
taneously. ~

When th4twotank flanges are in con-
tact, measurements are taken of the ac-
tual compression of each spring to assure
facto~peclfied spring compression.
Afte rements have confirmed that
each spring is adequately compressed,
the tank flanges are welded together
around the entire perimeter. The hy-
draulic equipment is then removed.

INSULATION

BOTTOM TANK
SHORT CIRCUIT
MANIFOLD

GUSSET PLATES
'asrequired)

Figure 1.
Cross-aactlonal view of the tank md,core clamping.

COIL
PACKAGE

BOTTOM
PLATE

WA ANNE
The center tank section of the trans-
former ls sprlngloaded and must be
removed only by using hydraulic e-
quipment and special instructions
which must be obtained from The Ser-
vice Department, McGraw-Edison
Company, Power Systems Group,
Canonsburg, PA 15317. Before any
sprlngloaded central tank section is
burned loose from the bottom tank
flange and released, it Is Imperative
that the coll leads be unbrazed and/or
unboltedfrom the leadsupportsuper-
structure. DO NOT ATTEMPT TO
SEPARATE THE CENTER TANK
FROM THEBOTTOMTANKSECTION
BY BURNING PRIOR TO OBTAINING
THE HYDRAULIC EQUIPMENT
FROM McGRAW-EDISON.

These instructions do nol claim to cover all dalails or variaticns in the equipment. procedure, or process aescribed. ncr ic provide directicns
lcr meetmg avery pcssicle contingency during nstallalicn, cnefaticn. cr maintenance. when ahdit.'cnol inlcrniaticr. s di1suad tc satis!y a

prcelam nol cavered sullicianlly lcr the user's purpose, please ccntact ycur hfcGraw Edi:cr. ncvvar Syster.:s Group salas engineer.



CENTER TANK
SECTION
SHIPPING
ANO PULL
DOWN LUG

HELICAL
COIL SPRING
ASSEMBLY

CENTER TANK
SECTION

HELICALCOIL SPRING
PIPE ASSEMBLY

30-TON
HYDRAULICSYSTEM
At each of the four corners
for pulling down center tank
Io compress springs.

PRESSURE DISKS
Threaded pressure disks around the
core perimeter (between the spring as-
semblies) at the top of the core insula-
tion clamp the core steel laminations for
short-circuit strength. These pressure

'isksalso hold the core laminations in
position during upright or laydown ship-
ment of the transformer.

TOP CORE
INSULATION

CENTER
TANK
FLANGE

CORE
STACK

SIDE FRAME
MEMBER

CAUTION
All pressure disks are pretorqued to
250-450 ft-Ib at the factory prior to
shipment, but require retightening
to a minimum of250 ft-Ibat installation.
It is also recommended that the pres-
sure disks be retorqued during peri-
odic transformer maintenance.

BOTTOM
TANK
FLANGE

BOTTOM
LIFT LUG

BOTTOM TANK SECTION

All pressure disks are accessible from
inside the transformer tank. To retighten
each pressure disk, refer to Figure 3 and
1. Loosen the top locking nut.
2. Tighten the disk to 250 ft-lb.
3. Retlghten the top locking nut.

Figure 2.
External pulldown arrangement to compress helical sprlnga

ACCESS HOLE
For tightening
pressure disk.

LEG
STEEL

BOXED
SIDE
FRAME

CENTER TANK
SECTION

WRENCHING
SUAFACE
(13/16" square)

0
0

SHOAT
CIRCUIT
FORCE

END
YOKE
STEEL

END'OKE
'TEEL

HELICAL
COIL SPRING
ASSEMBLY

SHORT
CIRCUIT
FORCE

THREADED
PRESSURE
DISK

THREADED
PRESSURE
DISK

FILLET
WELD

CORE INSULATION

THREADED
PRESSUAE DISK

LOCK NUT

BOTTOM NUT
(welded)

Figure 3.
Pressure disk assembly and Iocatlona

esNNNen
Power OIralema Oroup
saic;mph'd'rrnn ~dampen»
Poet ONoe Nox 28 $0
Pittsburgh, PA 16230
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OKNERAL
Service Information S210-10-1 pertains
specifically to vacuum filling McGraw-
Edison oil-immersed core-form power
transformers, load tap changing power
transformers and shell-form power trans-
formers. These instructions apply only to
vacuum fillingunits that were received
and installed in a normal manner and
where no special tield drying is required.

Because high-vacuum filling (near-full
vacuum) is the most effective method of
removing entrapped air and surface mois-
ture that reduce insulation strength, high-
vacuum tilling is recommended for all
transformers where it is permitted by the
tank design. High-vacuum-rather than
low-vacuum —filling is required for all
transformers rated above 69 kv ar d/or
i0 Mva.

Vt

s v

'a

1 Vs

To reduce the risk of moisture entering
the insulation, it is recommended that the
coils be covered with oil when the tank is
opened. Although this preferred pro-
cedure is described in these instructions.
an alternative method-using dry air-is
permissible and is described on page 5.

PRSSSURS VACUUMDESIGN
'IMITATIONS

Pressure-vacuum ratings of main tanks
are divided into two classes:

High-vacuum: tanks capable of with-
standing 15 psi vacuum.

Low-vacuum: tanks capable of with-
standing approximately five to eight psi
vacuum as shown on the outline drawing
and the connection diagram nameplate.

NOTE: The Iow-vacuum rating shown on
the outline drawing and the connection
diag ram nameplate must not be exceeded,

Rgure1.
~hal McGraweEdhon core-form, ktad tap changing power transtortner (witharcing
ta~itch.type mechanhm) designed for vacuum filling.

hase irsas' t osih dO isol s.laiyry lo coviir dtl details or vanatioris yn the estsyitprrisai'i. Preii.sdyi upsy. er Prs'aaeSS dascr ed. ror:b p ov'dC

tioiis lor meenng every possible contingency duringinstallation. operation. or maintenance. lVhen additional inlormation is desired to sat ~

ply a p oorem no.'evered sullla sally lor lee users purpose pa e;a r relyaur nr/asaGraw rd., sr sawer syuen s G o p sales ena no.

7"- .y'"edas lerr74



PRELIMINARYPREPARATIONS
PRIOR TO FILLING
Before fillingthe transformer
tank with oil:
1. Fit and properly seal all accessories

that can be connected during filling:
valves. detachable radiators. heat ex-
cliangers. gages. bracing bands provid-
ing auxiliary gas expansion space. and
piping.

2. The copper-tube common gas connec-
tion between the selector switch com-
partment and the main transformer
tank must be in place and the valve
must be open.

3. Disconnect all.rig! ions be-
tween the top ofttre gs and other
members.

NOTE: This is essential because the
tank and the cover wll deflect when
high vacuum is applied.

4, Open the valves to detachable radi-
ators and heat exchangers.

5. Disconnect (or protect by closing the
valves) those accessories that cannot
withstand the vacuum levels to be used.

6. Open all shutoff valves used to isolate
the auxiliary gas expansion space in the
bracing bands.

NOTE: These shut-off valves must
remain open dunng vacuuin filling as
well as during normal operation to
maintain equal gas pressure in the
bracing bands and the main tank.

Where bracing bands provide auxiliary
gas expansion space in the sealed-tank
oil-preservation system. the lowest of
these auxiliary gas space bands has a
gasketed nipple and cap. The cap can be
removed forpurging the transformer tank
Ifoil appears when the cap is removed. it
is probably residual oil from the factory
testing process.
7. The type of oil<rotective system and

cooling system determines the acces-
sories furnished and the steps required
to prepare for filling. Instructions for
such preparation are contained in the
followingparagraphs in which items are
grouped according to their pressure-
vacuum design limitations.

High-Vacuum Parts
The high~cuum~ated items listed below
are capable of withstanding 15 psi (or 30
inches of mercury). Auxiliary items so
rated need not be disconnected or pro-
tected during filling.

1. Main tanks and bracing bands used
fo'r expansion space. Refer to the
transformer nameplate for confirma-
tion of the vacuum rating.

NOTE T.ansfcrmer tanks designed
for full vacuum are oretestea at the
factory

2. Rar.'iators.

3 fit'cu cAci"ol:cubi I >

4. Pressure-lype prote;tive relays such
as su dden-press e relays

5. Thermometers.

6. Oil-level gages.
7. Pressure-vacuum gages.
8. Tubing connections for gas.
9. Bushings.

10. Mechanical pressure-relief devices.
11. Gasket pipe connection one inch ips.

Low-Vacuum Parts
The low-vacuum-rated items listed below
must be disconnected and the openings
plugged or capped or the valves in the
lines connecting them to the main tank
must be closed during high-vacuum fill-
ing. These auxiliaries need not be discon-
nected or shut off during low-vacuum
filling.
1. Main tanks. Refer to the transformer

nameplate for confirmation of the
vacuum rating.

2. Auxiliaryoil- or gaswxpansion tanks
(except bracing bands used for expan-
sion space).
A. For high-vacuum filling.gas connec-

tions must be-disconnected at the
tank and the outlets must be sealed.

B. Oilconservator connections are
usually provided with valves that
can be tightlyclosed.

% ~

~ r

.~NQ
Rgure 2.~ Mcaraw Edison Iced tap changing
power tntnsfonner (with Isolated Inta
rupter~ mechanism) designed for
vacuum fNfng.

~ ~

~ ~

~ ~
~ ~

~ S
~ ~ ~ jf ~ ~

Figure 3.
Typical McGraw-Edison contour design shell-form power transformer designed for
vacuum filling(590 Mva with FOA cooling).



Unsealed Devices
The accessories listed below have normal
breathing or relief characteristics. For any
vacuum-filling operation. these devices
must be valved off or removed and the
openings sealed.

1. Breathers of either. the open or the
dehydrating type.

NOTE: They must be removed and the
openings sealed.

2. Pressure-vacuum bleeder devices for
main tanks.

NOTE: These devices must be removed
and replaced by caps.

3. Nitrogen-pressure equipment.
NOTE: The pressure-relief devices and
gas regulators of such equipment must
be isolated by closing the valve in the
gas-feed tubing lines connected to the
transformer main tank.

Isolated Interrupter-Type Load
Tap Changers
Isolated interrupter-type load tap changing
equipment can be recognized by the
double compartments at the top of the
tank. These compartments contain the
separated selector and interrupter
switches (Figure 5).

Interrupter Switch Compartment
The outside compartment (containing the
interrupter switches) is effectively sealed
from the other compartment and has its
own oil~reservation and handling facili-
ties. The interrupter switch compartment
has a crossflow, open+reathing system to
exhaust the arcing gases. A mechanical
pressu~elief device relieves any sudden,
excessive pressure such as might be
developed by excessive arcing under the
insulating liquid. The exterior walls of the
interrupter switch compartment cannot
withstand high vacuum. The interrupter
compartment of these load tap changers
should be filled separately with dry oil to
the proper oilgage level. Since vacuum
fillingis not required for this outside com-
partment. the walls are designed for a
maximum of five psi pressure or vacuum
(equivalent to ten inches of mercury).

Selector Switch Compartment
The compartment next to the main tank
contains the selector switch. This com-
partment is separated from the main tank
by a Pennsylite panel on which the selector
switch is mounted and through which the
tap leads pass.

The selector switch design, with the
selector switchmounted on the Pennsylite
panel ~ requires that equal pressure be
maintained on both sides of the panel at
all tin;es. Equal pressure, is attained by
connecting the top of the compartment
to the top of the main tank vvith copper
tubing.

A valve iri the connectinu COpOer tubirig
allows inspection and maintenance of the
selector switch without losing the nitrogen
in:he main tanl . The slight pressu.o on

I

t
I

the Pennsylite panel caused by sealing
the main tank and opening the selector
switch compartment can be tolerated.
However, it is most important that this
valve be kept open during normal opera-
tion and during vacuum filling. Do not
pump down or release vacuum on the
main tank through the selector switch.

The compartment and tube connec-
tion are designed for full vacuum and,
therefore. are not to be disturbed during
fillingor normal operation. Important spe-
cial instructions applying to drainage pro-
cedures are furnished as part of the specific
instructions book for each transformer.

Arcing Ta~wltch-~ Load
Tap Changers
Arcing tap+witch-type load tap changers
(Figure 1) have a top-mounted pressure-
relief device and a crossflow open-
breathing system to exhaust the arcing
gases. The arcing tap-switch compart-
ment is isolated from the main tank by a
Pennsylite panel that is capable of with-
standing full vacuum or pressure and
requires no protective precautions during
the filling of the main tank. The exterior
walls of the toad tap changer arcing tap-
switch compartment. however, cannot
withstand high vacuum or pressure. Since
vacuum treatment is not required for the
switch compartment. these walls are
designed for a maximum of five psi pres-
sure or vacuum and should be filled
accordingly.

See Figure 6 for a typical vacuum oil-
filling hookup; see Table 1 for sequence
and values.

il.i

p.. P

Rgure 5.
Vypical McGraw-Edison double com-
partment containing isolatod interrupter-
type load tap changing equipment.

Figure 4. C

~Ical McGrmw-Edison contour design shell-form power transformer designed for
vacuum filling(161 Mva with force>&air/forced'/I cooling isqulpment to increase
capacity to 214 and 268 Mva).
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PREINSTALLATIONVACUUM

Purpose
To evacuate any gas pockets prior to the
initial oil fillingand to remove any surface
moisture introduced while the core-and-
coil unit was exposed to the atmosphere.

NOTE: To make this vacuum effective in
removing moisture. the temperature of
the core-andwoit unit must be above
zero C.

Procedure
1. Ground all internal line leads that have

not been brought out of the tank through
the bushings.

2. Open all valves to those accessories
requiring vacuum. (See PRELIMINARY
PREPARATIONS PRIOR TO FILLING
and Figure B.)

3. Blank off all accessories that are not
capable of withstanding high vacuum.
(See PRELIMINARYPREPARATIONS
PRIOR TO FILLINGand Figure 6.)

4 Connect a vacuum gage to the cover.

5. Connect the vacuum hose to the cover
outlet.

B. Pump down to the maximum pressure,
holding this pressure with the pump
running for the minimum hours shown
in Table 1.

Operation
Preinstaiiation
vacuum

Pressure. max
Hold hours

Partial oit till ior
inspection and
installation

Pressure during
IIIIIn,max

Drain oil

Final vacuum
Pressure. max
Hold hours

Final oil fill
Pressure during
filling,max

Degassed oil

Pressurize'nd

run pumps
Pressure ( lb)
Total hold/run

pumps (hr)

69 or
less

50 torr
2+E hr

60 torr
not/e
quired

50 torr
2+E hr

60 torr
not re-
quired

6/6

115-
230

25 torr
2+E hr

30 torr
not re-
quired

25 torr
2+E hr

30 torr
not re-
quired

12/8

345

4 torr
4+E hr

6 torr

yes

4 torr
4+E hr

6torr .

reconl
nlended

12/12

2 torr
8+E hr

4 torr

yes

2 torr
8+E hr

4 torr
recom-
mended

24/12

'See special procedure on cage S Ior a conservator or +miler system.
1 lorr w 1 mm hg = 1000 microns
E ~ hOurs the ccreendcoil was exposed during inspection and/or installation.

Use E/2 if the cols were covered with oil.
oil dielectric strength: see service Intormaiion s2100$ 8. Insulating oil.

Tab(81
High-Vacuum-Filling Sequence and Values

High-Voltage Operating Class (kv)

765

1 torr
12-E hr

2 torr

yes

1 torr
12~E hr

2
torI'es

48/12

WARNINO
During the first two hours that a trans-
former is under high vacuum. all per-
sonnel must stay dear of the tank to
assure the soundness of field welding
and other field assembly operations.

Do not operate load tap changing
mechanism during high vacuum.

VACUUM GAGE

CONSERVATOR

INTERRUPTER
8RACING
eANos

SELECTOR

TRANSFORMER
TANK COOLING

REGULATOR

PARTIALFILL FOR
INSPECTION ANO
INSTALLATION

NOTE: To minimize the exposure of the
cor~nMoit unit to the moist atmosphere.
the coils should be covered with oit when
the tank is open for an extended period
of time such as when installing a top tank
section or bushings.

1. Make sure that all transformer line
leads not brought out through the bush-
ings are grounded to the tank.

2. Ground the tank, the bushings. and the
oil~rocessing equipment to prevent a
static charge buildup from the oil enter-
ing the tank.
A. Each container of oil must meet the

minimum dielectric strength speci-
fied in Table 1.

B. Each container of oil must pass
through a filterpress as it is entered
into the transformer tank.

C. The temperature of the oil which is
admitted at this time and not removed
before final filling(see Table 1) must
be between10 C and 90 C.

3. Enter the oil into the tank.
A. Control the rate of flow so that the

pressure does not exceed that shown
in Tab(e t.

B. Bring the oil level up to cover the
coils or to within two or three inches
of the tank split ifa top tank sectior
is to be installed.

4. Release the vacuum with dry nitroger
or dry air.

Oil, FILTFR

Figure 6.
Typical vacuum oil fillinghookup.

' VACUUM
PUMP

WARNINO
Do nqt enter the tank unless the oxy-
gen content is at least 18 percent.

Do not open the transformer unless
the temperature of the transformer and
the oil Is at least 10 C am>ve the dew
point of the outside air.



5. After the internal assembly of the trans-
former has been completed. seal the
tank. and drain the oil from the tank
while admitting dry nitrogen or dry air
(Table 1).

NOTE: Oil is drained from the tank lo
reduce the possibility of a gas pocket
being entrapped in the insulation struc-
ture This can occur il the gas that has
been absorbed by the pit leaves solu-
tion greatly expanded from the sub-
secuent vacuum cycle and becomes
entrapped m the insulation.

FINALVACUUM
Purpose
To flash off any surface moisture intro-
duced while the tank was open and to
remove all gas pockets prior to the final
oil-fillingoperation.

NOTE: To make this vacuum elleclive in
removing moisture. the temperature of
the core-andwoit unit must be above
zero C.

Procedure
1. Open all valves to accessories requir-

ing vacuum. (See PRELIMINARY
PREPARATIONS PRIOR TO FILLING
and Figure 6.)

2. Blank off all accessories that are not
capable of withstanding high vacuum.
(See PREUMINARYPREPARATIONS
PRIOR TO FILLINGand Figure 6.)

3. Connect to the cover a vacuum gage
capable of accurate readings.

4. It is recommended for all transformers
-and it is essential tor conservator
transformers-that a clear-plastic sight
hose be connected between the top
and the bottom of the tank to determine
the rate of oil flow and the oil level
reached.

5. Connect the vacuum hose to the cover
outlet..

6. Pump down to the maximum pressure,
holding this pressure with the pump
running for the minimum hours shown
in Table 1.

WARNINO
During the first two hours that a trans-
former is under high vacuum. all per-
sonnel must stay dear of the tank to
assure the soundness of field welding
and other field assembly operations.

Do not operate load tap changing
mechanism during high vacuum.

FINALOIL FILL-
Purposa

, To fill the unit with oil to its final level
prior to energizing.

Procedure
1. Ground the tank. the bushings. and the

oil-processing equipment to prevent a
static charge buildup from the oil enter-
ing the tank.
A. Each container of oil must meet the

minimum dielectric strength speci-
fied in Table 1 of Service Informa-
tion S21045-3, Insulating Oil.'. Each container of oil must pass
through a filter press as it is entered
into the transformer tank.

C. The temperature of the oil must be
between 10 C and 90 C.

NOTE: On higher voltage transform-
ers (Table 1). it is recommended that
the oil be pretreated in a vacuum-
degassing-an~ehydrating unit. This
unit should be capable ol upgrading
the oil entered into the transformer
to the dielectric strength. water con-
tent. and gas content specified ln
Table 1 of Service Information
62104&3. Insulating Oil.

2. Enter the oil into the tank.
A. Control the rate of fiow so that the

pressure does not exceed that shown
in Table 1.
Sealed tsnfc Fill to the 25 C level.
Tank with s conservator-type sys-
tenr. Fillto within two or three inches
of the cover.

PRESSURIZE AND RUN PUMPS
Purpose
To help assure that any entrapped gas
has had sufficient time to be absorbed by
the oil.

Procedure for Sealed-Tanls
Construction
1. Release the vacuum by introducing dry

nitrogen into the gas space above the
oil level to a slight positive pressure.

2. Reduce the pressure to zero and adjust
the oil level in accordance with the
transformer nameplate.

3. Purge the gas space with dry nitrogen.
reseal. and increase the pressure to
two or three psi.

NOTE: This pressure willgradually drop
due to absorption ot the nitrogen into
the oil.

4. Place the tank sealing equipment in
operation.

5. Allowthe transformer to stand with the
sealing equipment in operation and the
pumps (if supplied) operating at any
time during the period for the minimum
times shown in Table 1.

Procedure forConservator-
Constructlon
1. Release the vacuum to atmo.

pressure by introducing dry nii..
or dry air into the gas space above,,
oil level.

2. Open all vents above the oil level on
the bushing casings. gas detector (if
supplied), pressure-vacuum bleeder.
mechanical pressurmelief device. etc.
and on the cover of the conservator
tank.

3. Open the shutoff valve on the thermo
trap line.

4. Continue to fill with oil while closing
each vent as oil is discharged.

5. Allowthe transformer to stand with the
pumps (if supplied) operating for the
minimum times shown in Table 1.

LOWVACUUMFILLINO
Ifa tank is not designed for high vacuum
or if high-vacuum facilities are not avail-
able; it is permissible to use a lowvacuum
for fillinga transformer with oil if the unit
is rated 69kvor below and/or 10 mva self-
cooled or below.

When l~uuaHype filling is used.
the maximum pressure must not exceed
minus five psi and all "hold hours" speci-
fied in Table 1 for 69 kv or less
doubled.

ALTERNATIVEMETHOD 01.
INSPECTINO ANDINSTALLIlea
A TRANSFORMER WITHOUT
OIL COVERINO THE COILS
If 'it is necessary to inspect or install a
transformer without bringing the oil up to
cover the coils:
1. Remove the shipping nitrogen with a

vacuum or by purging with dry air.
2. Using canvas or a similar material,

cover all openings that are not neces-
sary for evacuating the air.

WARNINO
Do not enter the tank unless the oxy-
gen content is at least 18 percent.

Do not open the transformer unless
the temperature of the transformer
and the oil is at least 10 C above the
dew point of the outside air.

3. While the tank is open, continuously
blow in dry air at the bottom of the tank
while venting at the top.

4. Final vacuum and fillthe tank, in accord-
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DIRECT OPERATINQ
MECHANISM
General
A geneva~ear<rive tap changer has an
external operating mechanism with a
geneva-gear position index. One com-
plete revolution of the operating handle
makes one tap position change.

The external operating 'echanism,
Figure 1. has a shaft that passes into the
transformer tank through a selfwdjusting
packing in an oil-tight and gas-tight stuf-
fing box. The shaft is connected to the
internal tap changer by a slotted steel
coupling, shaft. and universal joint. This
atTangement permits slight shaft misalign-
ments without hindrance to operation.
InstaQaSon
The operating mechanism and the tap
changer are usually shipped completely
assembled. During the inspection of the
transformer and before the transformer is
energized, the operating mechanism and
tap changer should be operated over th:.

.complete range to check for alignment
and possible damage in transit. The oper-
ating mechanism should then be set on
the desired tap position before energiz-
ing the unit.

OeeorlpSon
The tapchanger operating mechanism.
Figure 2, consists of an operating handle
w'Ilh& lock~ assembly to hokf the handle

in tap position, a gen~ear index to
indicate the respective tap position. and
an oil-tightand gas-tight stuffing box with
selfwdjusting packing that allows the
operating shaft to go through the side of
the transformer tank. The manual operat-
ing handle of the operating mechanism is
rigidly fastened to one end of a noncor-.
rosive shaft. The other end of this shaft
within the tank has a rigidly fastened ir-

reversible cross pin. In operation. the pin
transmits the operating torque applied at
the handle to the slotted steel coupling
fixed to thedrive shaft which operates the
gen~earCriven tap changers. Means
are provided forpadlocking the operating
handle in each tap position. Placed nearby
is a plate with.instructions for-preparing=
the shaft for untanking the transformer.

Figure 1.
Operating mechaniln forgenev~eePdlfve tap changer.
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Figure 2.
I"ross section ot operating mechanism iur geisev~earmtlve tap changer.
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Voltage and current ratings at.various
positions of the tap changer, and a dia-

grammatic sketch of the transformer wind-

ings and connections are indicated on a
stainless-steel connect ice iag ram name-
plate mounted on the main tank.

A mechanical. electrical. or key inter-
lock system can be provided to prevent
operation of the operating mechanism
while the transformer is energized. When
an interlock is provided, the interlock re-
quirements are in addition to those of the
regular lock pin described.
Operation

CAllTION
The tap changer should be operated
only when the transformer is discon-
nected from the lines and completely
deenerg ized. The transformer must
never be energized unless the tap
changer is in an operating position.
Failure,to observe these safety pre-
cautions may result in damage to the
transformer or injury to the operator.

PROCEDURE FOR CHANGINO TAPS
Completely deenergize the transformer.
Remove the padlock(if provided) and pull
out the lock~in knob to release the oper-
ating handle. (The pin is springloaded and
cannot be entirely removed.) Turn the
operating handle until the desired tap
position is indicated and the lock pin drops
into the retaining hole. Each complete
revolution of the operating handle makes
one tap change. The cam design of the
geneva~ear indexing plate prevents
overtravel of the limitpositions. Afferthe
tap change has been made and the lock
pin is in the retaining hole, replace the
padlock.

PROCEDURE FOR UNTANKINO
TRANSFORMER
Refer to the instruction plate mounted
adjacent to the taPchanger operating
handle. With the operating handle pad-
locked in any tap position. record the
actual position of the tapchanger con-
tacts corresponding to thh position, re-
move the operatin~echanhm mounting
screws, and pull out the operating mecha-
nism until it comes to a stop. At this point,

'the irreversible cross pin will be against
the coupling stop lugs.

Now lift the internal tap changer drive
shaft to disengage the steel coupling,
being careful not to turn the shaft from its
recorded position. Withdraw the operat-
ing mechanism until it comes to a positive
stop. The cross pin wiil then be against
the int.-inal side of the stuffing box which
prevents tiie haft from being completely
witt..rlrawn from the tank and provides the
p. Oper c>earance fo untanking.

If the tap changer shaft must be turned
from its recorded contact position for any
reason, it must be returned to the recorded
contact position before retanking the
transformer.

When the cormndcoil unit is to be
placed back into the tank. reverse the pro-
cedure just described being very cautious
not to alter the contact position corre-
sponding to the operating handle position.
To assure proper coordination, ratio tests
must be made on the rated voltage con-
nection and on all tap connections after
the transformer is retanked.

The springloaded. selfwdjusting packing
in the stuffing box requires no adjustment.
No other maintenance is required.

OROIlND LKVSLOPRRATINO
INECHANISN
0eneral
A groun&evel operating mechanism is
avaitab!e as optional equipment on tall
transformers. The construction of this
mechanhm is shown in Figure S. The

, operating handle provides the torque for
moving the vertical shaft which extends
up to a pair of miter gears. The gears are
connected by a horizontal shaft to the
slotted steel coupling on the internal tap
changer drive shaft. This shaft passes
through selfwdjustfng packing in an oil-
tight and gas-tight stumng box.

InatamaIIon
The operating mechanism and the tap
changer are usually shipped completely
assembled. During the inspection of the
transformer and before the transformer is
energized, the operating mechanhm and
tap changer should be operated over the
complete range to check for alignment
and possible damage in transit. The oper-
ating mechanhm should then be set on
the desired tap position before energizing
the unit.

Oeeorl pSon
The manual operating handle rigidly fas-
tened to an Interconnecting vertical shaft
transmits the operating torque through
miter gears to a horizontal shaft which has
an irreversible steel pin on the end. This
pin transmits the torque applied at the
external operating handle to the drive
shaft of the internal tap changing mecha-
nism.

The manual operating handle 'is pro-
vided witha gen~ear index to indicate
the respective tap position and a'lock<in
assembly to hold the handle in tap posi-
tion. Means are also provided for padlock-
ing the operating handle in each lap
position. Placed nearby is a plate wuh in-
structions for preparing the tap changer
shaft for unraol ing the nit

Voltage and current ratings at various
positions of the tap changer, and a dia-
grammatic sketch of the transformer wind-
ings and connections are indicated on a
stainless-steel connectioMiagram name-
plate mounted on the tank.

A mechanical, electrical, or key inter-
lock system can be provided to prevent
operation of the operating mechanism
while the transformer is energized. When
an interlock is provided. the interlock re-
quirements are in addition to those of the
regular lock~in described.
Operation

CAUTION
The tap changer should be operated
only when the transformer is discon-
nected from the lines and completely
deenergized. The transformer must
never be energized unless the tap
changer is in an operating. position.
Failure to observe these safety pre-
cautions may result in damage to the
transformer or injury to the operator.

PROCEDURE FOR CHANQINQ TAPS
Completely deenergize the transformer.
Remove the padlock(if provided) and pull
the lock~in knob upward to release the
operating handle. (The pin is spring loaded
and cannot be entirely removed.) Turn the
operating handle until the desired tap
position is indicated and the lock pin drops
into the retaining hole. Each complete
revolution of the operating handle makes
one tap change. The cam design of the
geneva-gear .indexing plate prevents
overtravel of the limit positions. After the
tap change has been made and the lock
pin is it) the retaining hole, replace the
padlock.

PROCEDURE FOR UNTANKINQ
TRANSFORMER
Refer to the instruction plate mounted
below the operati~echanism gear
housing. With the operating handle pad-
locked in any tap position, record the
actual positice of the tapchanger con-
tacts corresponding to this position. Re-
move pins from coupling on vertical shaft
and slide the couping down past the shaft
joint. Remove the gear-box mounting
bolts and pull out the gear and shaft
assembly until it comes to a stop. At this
point, the irreversible cross pin will be
against the coupling stop lugs.

Now lift the internal tap changer drive
shaft to disengage the steel coupling: be-
ing careful not to turn the shaft from its
recorded position. Withdraw the gear and
shaft assembly until it comes to a positive
stop. Tt e cross pin willthen oe against the
internal side of the stu'fing box. which
~rpvcnt",!he shaft from being con oieteiy.
withdrawn from the tank and provides the
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proper clearance for untanking.
If the tap changer shaft must be tumed

from its recorded contact position for any
reason, it must be returned to the recorded
contact position before retanking the
transformer.

When the cor~nbcoil unit is to be
placed back into the tank. reverse the pro-
cedure just described. being veIy cautious
not to alter the contact position corre-
sponding to the operating handle posi-
tion. To assure proper coordination, ratio
tests must be made on the rated voltage
connection and on all tap connections
after the transformer is retanked.

Nainteemaee
The springloaded, selfwdjusting packing
in the stuffing box requires no adjustment.
Before shipping the transformer, the miter
gears in the gear housing are coated with
silicone grease, but it is advisable during
scheduled inspections to check the gears
and add silicone grease, if necessary.

RRPLACRIIRNTPARTS
When ordering replacement parts, refer
to Figures 2 or 3 for identifying parts and
include all pertinent information con-
tained on the nameplate attached to the
transformer. Address all correspondence
to the nearest McGraw-Edison Power
Systems Division Office. or write directly
to MCGra~dison Power Systems Divi-
sion, Canonsburg, Pa. 15317.
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Addendum to "Instructions S210-05-5 for transformers shipped filled with dry
air. Replaced items in S210-05-5 referring to shipping in dry nitrogen.

SPECIAL INSTRUCTIONS FOR TRANSFORMERS
SHIPPED FILLED WITH DRY AIR

This transformer is shipped filled with dry air in accordance with purchaser's
specifications.

The tank and all sealed,aux'iliary compartments are filled with dry air under' to 3 psi positive pressure, and having an oxygen content of approximately
18 percent.

The transformer should arrive at the destination with a positive pressure
(as determined with a pressure gauge usually available on the transformer).
Pressure willvary approximately with temperature in accordance with table.

404 c
304 C

254 c
204 C
154 C
104 C

54 c
04 c
54

-10 C

3 1/2 psi
3-1/4 psi
2-1/2 psi
2-1/4 psi .,

2 psi
1-3/4 psi
l-l/2 psi
1 psi

3/4 psi
1/2 psi

The oxygen content of the gas should test approximately 18 percent upon arrival
at destination.

, If a decrease in the pressure has occurred'ithout a proportionate decrease in
temperature, leakage msy be indicated. The transformer should be pressure
tested and any leaks corrected before the transformer goes into service.

CAUTION: Do not weld or burn on any transformer filled with dry air. If
necessary to burn or weld, purge with ctry nitrogen to reduce oxygen content
to less than 3 .percent.

Refer to S210-05-5 for General Installation and Maintenance Instructions

BY

APPROVED

MCGRAW EDISON POWER SYSTEMS DIVISION DATE 30 JAN1967
REVISED 28 March

196'ANONSBURG,PENNSG VANIA REVISED 1 Nov. 1973
REVISED 21 bXY 1961

DRAWING A 240265
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Power Transformers
Cooling Systems
Class FOA Cooling Equipment

Service Inforfrlation

821 Q-50-3
Page 1

GENERAL

Each Class FOA cooling unit consists of an oileirculating
pump. an oil-to-air heat exchanger or cooler, connecting
piping, valves that isolate the cooling unit from the tank,
oil-fiow indicator and control panel. A typical FOA cooling
system for a shell-form transformer is shown schematically
in Figure I. Assembly for core-form transformers is similar.

Also refer to the drawings accompanying instructions on
the specific equipment.

TOP
ISOLATING
VALVE

VENT

GAS

INSTALLATION

COOLER ASSEMBLIES

The cooling units may or may not be mounted on the tank
for shipment. If shipped detached from the transformer.
refer to the assembly drawing furnished with the trans-

EQUIPMENT DESCRIPTION

PUMPS

The pump is shown in Figurc 2. The pumping element is
mounted on the shaft of a squirrel cage induction motor
that is completely immersed in the oil being pumped,
eliminating the need for rotary seals or stuffing boxes. A
small portion of the oil being pumped is forced through the
motor, where it cools the windings and lubricates the
bearings. See the specific wiring diagram for information on
electrical connections.

HEAT EXCHANGERS

Heat-transfer surfaces of the oil-to-air cooler consist of
round seamless tubes with fins. Tubes of adjacent rows are
staggered to provide efficient heat transfer and equal air
distribution. Turbulators (spiral metal strips locked in place
inside the tubes), provided over the entire length of the
tubes, create turbulence and additional heat transfer. A
metal enclosure, open at the front and rear, is bolted to
mounting brackets on the tank wall.

The front of the enclosure is a chamber that houses the fans
and serves to equalize the flow of air over all tubes and fins.
The fans draw the air over the tubes and blow it away from
the transformer. Each cooler may have one, two, or three
fans with totally enclosed motors connected as shown on
the specific diagram. Motors are normally furnished with
automatic-reset thermal overload protectors.

CONTROLS

The control panels are located in the central control
cabinet. The specific diagram shows the details of wiring
and control equipment furnished. An oil.flow indicator,
Figure 3, for each pump indicates proper pump operation

- and is designed to operate in a vertical or horizontal pipe.
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Figure 0

Schematic of typical Class FOA cooling system.

former when mounting the cooling units on the tank.
Flange joints are sealed with nitrile gaskets confined in
pressure. limiting grooves. Be sure that no strain is placed on
the inlet or outlet flanges when mounting the pump.
After all components are mounted on the tank and all
flanges are tightened metal.to-metal, the cooling unit may

These instcucr:on» do not claim to cover all detaiis or variations in the equipment, proceifure, or procass dascrioed, nor to prov>ca ouecucn»lcr mac!ing ovary possible contingency during installation, operation, or maintenance. When addittonal information is desired io sa;isly aproblem noi covered sulliciently for the user's purpose, please contact your McGraw Edison Power Systems Division sales engineer.

McGRAVJ-EDISON CQMPANY
«+P Power Systems Division

Cancnsburg, Pennsylvania 15317
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be filled with oil. The recommended tilling procedure is to

open the vents on the piping and pump and then open the

bottom isolating valve. As the cooling unit fills from the

transformer, close each vent as oil appears. Open the top

isolating valve after oil appears at the highest vent. Inspect

all joints for leakage. Add oil to the transformer to replace

the oil used in filling the cooling units.

CAUTION

During assembly. keep all foreign material and mois-
ture out of the oil piping. pumps. and coolers.

ELECTRICALEQUIPMENT —PUMP ANDFAN MOTORS

All wiring should be done in accordance with the wiring
diagram that is furnished with the transformer. Couple the
plug-in receptacles provided for connecting fan motors.
pump motors, and the oil-flow indicators.

The pump may be checked for proper rotation before or
after installation. Before installation, looking at the inlet
flange, the proper rotation is counterclockwise. After
installation the rotation may be viewed through the sight
glass (Figure 2). The correct rotation viewed from this end
is clockwise. Incorrect rotation produces a churning noise.
Rotation may be reversed by interchanging any two leads,
ifthe supoly is 3.phase.

Shen looking at the fan guard, toward the fan, the correct
fan rotation is clockwise, and the direction of air flow is

away from the transformer. The proper rotation and
direction is indicated by arrow plates on each cooler.

Each fan motor has a front and rear drain plug to drain any
condensation. The rear plug h removed before shipment.
However, the front plug is shipped in place to prevent the
entrance of any water in transit. It should be removed after
installation to allow free breathing within the motor.

SEALED
DISCONNECT
PLUG

~ ~

BRON2E SLEEVE AND
THRUST BEARINGS
LUBRICATEDBY
TRANSFORMER OIL

MOUNTING
FLANGE

DISCHARGE IMPELLER
ON MOTOR
SHAFT

SIGHT
GLASS

j
Ii

j il

0

INLET

MOTOR ROTOR
AND STATOR-.
COOLED BY FLANGE
TRANSFORMER OIL FOR REMOVAL

OF MOTOR
AND IMPELLER

Figure 2
Typical oil pump.

FLANGE
GASKET

Figure 3
Oil-flowindicator.

OIL-FLOW INDICATOR

The oil-flow indicator must be installed with arrow on the
indicator mounting flange (Figure 3) pointing in the
direction of oil flow.
For remote indication, contacts within the gage actuate in
response to adequate oil flow.

OPERATION

Most transformers are furnished with two separately con-
trolled banks of cooling equipment. One bank is designed

to provide 7&o of the rated transformer capacity. The
second bank of coolers is started automatically by a

winding temperature relay. Transfer switches pe:mi'.
selection of either cooling b nk to operate continuuusii.
For specific operating instnictions. refer to the wir n.
diagram.
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MAINTENANCE

PUMPS

The pumps should require no maintenance. The bronze

sleeves and thrust bearings in the motor are continuously
lubricated by the oil which it pumps."The motor and

impeller can be removed at the flange indicated in Figure 2
without disconnecting any piping.

HEAT EXCHANGERS

The tubes and fins on the coolers must be kept clean to
maintain the original high efficiency. Dust and other
foreign material should be blown out periodically with air
pressure.

CAUTION

When the cooling unit is to be isolat'ed for a'period of
time, drain approximately five gallons of oil to
provide expansion space.

lf the cooling system is completely filled with oil and the
isolating valves are closed. high pressure will develop with
increased ambient temperature, because of the oil expand-
ing within a confined volume.

The cooling unit must be properly vented when being
refilled with oil.

FANS

The fan motors are equipped with double shielded ball
bearings. The shield permits the grease to enter the bearing
but restricts the entrance of dirt. A grease retainer labyrinth
is designed to prevent grease from, reaching the'motor
windings on the inner side of the beariny. Alemite fittiny
are provided for adding grease. When grease is added and
the housing becomes filled, some grease willbe forced into
the bearings and any surplus grease will be squeezed out
along the close clearance between the shaft ahd the outer
cap, or through the grease relief which is adjacent to the
Alemite fitting.
Bearings should be lubricate'd approximately every six
months. They are lubricated at the factory with silicone
grease, Dow Corning 4SC-33M or equivalent, and it is

recommended that this grease be used for maintenance.

REPLACEMENTS

When ordering replacement parts, include the serial number
of the transformer with a complete discription of the part,
and send to the nearest McGraw.Edison Power Systems
Division office, or the Service Section, McGraw-Edison
Company Power Systems Division, P.O. Box 440, Canons-

burg, Pennsylvania 15317.
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. Figure 1.
Dial thermometer temperature indicating equipment.

GENERAL
The standard temperature indicating
equipment supplied on power transfor-
mers manufactured by McGraw.Edison
Company is categorized as the liquid-
filled, thermalwxpansion, mechanical-
indicating type. The liquid.filled,
temperat0~nsltive bulb is con-
nected either directly, or remotely,
through a capillary system, to a bour-
don.tube-type mechanical indicating
device and the bulb ls inserted into an
ANSI Standard transformer thermom-
eter well. All thermometers and resist-
ance transducers used by McGraw-
Edhon Company (or the Pennsylvania
Transformer Company) since 1950
will either fit or can be easily adapted
to fit the present ANSI well ~ AII of
these thermometers are ambient corn.
pensated and are furnished with from
zero to four electrical snap-type
switches to operate control or alarm
devices. Thermometers containing one
or two switches are usually mounted
at the top oil level. Thermometers
containing three or four switches have
their indicating mechanisms mou'nted
at eye level. All thermometers are

th<ise instructions ao not claim to covtir ail octa<is or variations in the equipment, procedure. or p<o<;ess <t~SCribeo. r'oi to pro"de direc-
'ions lor meeting every possible contingency during installation. operation, or maintenance. y<,'hsn additional inlormation is desired to set-

<sly a prob<em not covered sulliciently lcr the user's purpose, please contact your hfcGraw-Edison Power Svstems Group sales engineer,

r.'ct< ca~ '.973 'G.»arced<!s <'70



equipped with resettable orange/red
maximum indicating drag hand. This
pointer will indicate the maximum
temperature that the thermometer has

reached since the last resetting. Reset-

ting is accomplished by removing a

cover screw and pulling down on the
reset stem. See Figures 2 and 4 for
cover screw locations.

Thermometer Switch Contact
Minimum Ratings

0.02 amps d< inductive
0.2 am ps d< non.inductive
2.5 amps ~ inductive or non-inductive
250 volts maximum in all cases

OA/FA transformers having an OA
rating of less than l00 mva, unless „

otherwise specified, are equipped with
a top oil thermometer having a switch

NAMEPLATE
REMOVED FOR
SWITCH
ADJUSTMENT

contact to control the forced air cool- ~
ing equipment. Additional switches for ~*

control or alarm settings are available
when specified.

MAXIMUM
TEMPERATURE
INDICATOR

APPU CATION

Quantity, function, and calibration of
thermometers on McGraw-Edison
power transformers vary with trans-
former design and user requirements.
The general guidelines in the TOP OIL
and WINDING TEMPERATURE sec-
tions of these instructions apply unless
user specifications dictate otherwise.

Thermometer application and iden.
tification are shown on the

thermom-'ter

nameplate. Switch temperature
settings vary with application and user
specifications. Consult individual
transformer 'accessory schematic

diag-

ramm for specific information.

BLACK

GREEN

I I
I
I

Lm~~m J

MAXIMUMRESET
COVER SCREW

SWITCH
ADJUSTMENT
SCREW
LOWER RAISE

SWITCH No, 14.P.O.T:
ADJUSTABLE 20C-180C
DIFFERENTIALBSC+ 1IIC

ONE4WITCH THERMOMETER

TOP OIL TEMPERATURE
THEItNONETN
All power transformers are furnished
with a thermometer to indicate the
top oil temperature. Transformers hav-
ing a thermometer level of less than
eight feet above the base line are
mounted with the face perpendicular
to the ground. Thermometers that are
mounted at a level higher than eight
feat above the base line are equipped
with a face inclined 30 degrees for
easy reading at ground level. Oil temp-
erature thermometers willbe mounted
at ground level when required. If,
because of the number of switches
involved, it is necessary to mount it or
another thermometer at ground level,
all thermometers will be mounted at
ground level.

Ten ohm, copper, resistance-type
transducers for remote indication are
available as optional eauipment.

NAMEPLATE
REMOVED FOR
SWITCH
ADJUSTMENT

WHITE

BLACK

GREEN

ORANGE

RED

BLUE

I

)

I
L~~~~eJ
fa~ ~~~ cap

I
I I

I
'I

~J

Figure 2.

MAXIMUMRESET
COVER SCREW

TWO%WITCH
THERMOMETER

MAXIMUM
TEMPERATURE
INDICATOR

NO. 1

NO. 2
SWITCH
ADJUSTMENT
SCREWS
LOWER RAISE

SWITCH NO. I-S.P.D.T.
ADJUSTABLE 20C ~ 180C
DIFFERENTIALBNC+ I'AC

SWITCH NO. 2-S.P.O.T.
ADJUSTABLE 20C 180C
DIFFERENTIALS 1C i I ">C
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WINOING TEMPERATURE
THERMOMETER
Transformer winding hottest spot
temperature is duplicated in a small
electrical heating coil having thermal
characterisucs corresponding 'to those
of the windings. To accomplish this,
the heating coil is mounted in the path
of the hottest oil and is connected to a

current transformer located in the
appropriate winding. The current in
the heating coil will be proportional to
the winding current and the tempera-
ture of the coil willcorrespond to that
of the hottest spot in the winding. In
order to make use of standard heating
coil and current transformer designs, it
is often necessary to install a shunt
resistor in parallel with the heating

coil. When used, the resistor is install-
ed between terminals S and U and the
ohmic value of the resistor appears on
the certified test sheets. Do not re-
move or change the value of this
resistor without consulting the fac-
tory. To record the hottest spot temp.
erature, a thermometer or ten ohm,
copper, temperature transducer is
mounted within a well directly in'the
heating coil (Figure 3). The'method
for locating and mounting winding
temperature thermometers is identical
to the one used for top oil thermom-
eters.

OA/FA transformers having an OA
rating of 100 mva or above and all OA
transformers having two additional

forced cooled ratings, unless otherwise
required, are equipped with a winding
temperature thermometer having a

sufficient number of electrical switch-
es to control the forced cooling stages
individually. Additional switches for
control or alarm settings are available
as optional equipment (Figure 4). Mul-
tiple, winding temperature thermom-
eters duplicating individual winding
hottest spots can be furnished as op-
tional equipment.

All forced cooled transformers
which do not have a selfeooled rating
(unless otherwise required) are fur-
nished with a winding temperature
thermometer containing an electrical
switch to control the second stage of
forced cooling.

TERMINALBOX

4

TANKWALL

(WRING GASKET

TERMINAL
BLOCK

CORK
SPACERS

CLAMPINGNUT

LEADS TO CURRENT
TRANSFORMER

HEATING COIL

WELL FOR
THERMOMETER OR ~

TEMPERATURE
TRANSDUCER

GASKET

THERMOMETER
OR THERMAL
RELAY BUL.B

Figure 3.
Typical mounting arrangement for winding temperature equipment,



SWITCH SETTING
KNOBS & INDICATOR
(SWITCHES NUMBERED
FROM LEFT TO RIGHT)

02

INDICATOR

REO DRAG HAND
INDICATESMAX.
TEMP E RATURE

0
MICRO SWITCH RATINGS

10 amps at 125 V.A.C.
10 amps at 260 V.A.C.
.60 amps at 125 V.O.C.
.25 amps at 250 V.D.C. ~

CONTROL CABLE

RESET SHAFT
UNDER COVER
SCREW

ALIBRATION
ADJUSTMENT
SCREW

WH ITS
SLA

GRCCN

AN

I
I

J
1
I
I

P 'I
I»J

SWITCH NO I StOT
AOAISTASLS 00 TO Ice.ehC
OII'SSRSNTIAL ~ 0 TO l0 C

SWITCH NO. 1 ~ StOT
AOAISTASLS ~ ISWI h S.shl TO ITS C
OlffSRSNTIAL ~ 0 TO 'IO C

SWITCH NO. 0 ~ StOT
AOAISTASLS ~ ISWT h 0 ) TO Icc C
OIffSRSNTIAL~ ~ TO IG C

THREE4WITCH, DIAL-TYPETHERMOMETER

SWITCH SETTING
KNOBS & INDICATORS
ISWITCHES NUMBERED
FROM LEFT TO RIGHT)

MICRO SWITCH RATINGS
10 amps at 126 V.A.C.
10 amps at 250 V.A.C.
.60 amps at 125 V.O.C.
.25 amps at 260 V.O.C.

0
04

RED DRAG HAND
INDICATESMAX.
TEMPERATURE

INOICATO

WHIT
eLAGK

GR N

CONTROL CABL

SWITCH NO. I ~ StOT
AOIVSTAeLS ~ 3T TO lel.s C
OlffSRSNTIAL ~ 0 TO I0 C

SWITCH NO. S ~ StOT
AOAISTASLS ~ ISWI h Sshl TO lech C
OlffcRSNTIAL~ 0 TO I0 C

ESET SHAFT UNDER
COVER SCREW

CALIBRATION
ADJUSTMENT SCREW

P
RAN '

J
vwlf e K

I
C S

SWITCH NO S ~ StOT
AORISTASLS ~ ISWT ~ 9 I TO I72 C
OlffcRSNTIAL e Tolohc

SWITCH NO. ~ ~ StOT
AORISTASLS ~ ISWS he I TO '80 C
OiffCRCNTIAL ChTO IO C

FOlIR SWITCH DIAL.TYPETHERMOhIFTFR

Figure 4.
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TEN OHM, COPPER, RESISTANCE-
TYPE TRANSDUCER
The ten ohm, copper, resistance. type
transducer (Figure 5) uses a copper
resistance coil calibrated to ten ohms
at 25 C and is inserted into a well
mounted at the top oil level, and when
specified, can be used for either or
both top oil and hottest spot remote
indication. This transducer is usually

'onnected to a switchboard-type tern.
perature indicator supplied by the
user. The switchboard indicator ordi-
narily has a selector switch which
permits several transducers to be con-
nected to the same equipment and a

test position for checking the instru-
ment at the 70 C point of the scale.
Resistance for any given temperature
or temperature for any given resistance
can be calculated from the following
formulas:

WELL FITTING

~ r

10 OHM COIL LEADS
TO CONTROL CABINET

HEATING COIL

10 OHM
ESI STANCE

COIL

ASKET

LEA TO CURRENT
TRANSFORMER

CLAMPING NUT

TERMINALBLOCK

CORK SPACERS

Rt = T.26 (0.038636) + 10

T = 26.86 (R0-234.6

At = Resistance for any given temperature,
ohms

T = Temperetureforenygivenreistence,C

Figure S.
The ten ohm, resistance-type of winding temperature indicating equipment,
mounted in the tank well.

WINDINGTEMPERATURE
ASSOCIATED EQUIPMENT ICATION
The current transformer to which the
heating coil is connected is mounted
either on the support structure irnme.
diately above the core and coils inside
the tank or on the underside of the
cover usually around the shank of one
of the bushings. Figure 3 shows a

typical arrangement. The weather-
proof terminal box that receives the
leeds for the current transformer and
heating coils is mounted on the trans-
former case.

INSTALLATIOII

The temperature indicating equipment
is completely installed at the factory.
lt is only necessary to make the
required electrical connections for
alarm leads or remote indication when
required.

WARNING
Check current transformer ter-
minals in the terminal box and
control cabinet. Make sure that
any shorts which were installed
for shipment are removed.

CAPTIVE NUT OWING GASKET

7/8" - 14NF.2

Figure b.
Thermometer well.



I.

2.

3.

4.

5.

6.

7.

8.

Remove thermometer from
well by loosening the captive
nut which secures it to the
well. The well must be held
securely with a second wrench
during this operation (Figure
6).
Remove bezel.

Remove nameplate covering
mechanism in lower section.
Connect an indicating device
(test light, ohmmeter, etc.) to
the appropriate switch leach.
(If switch leads are terminated
in a control cabinet, they
should be temporarily removed
from the terminal board on the
thermometer side of the cir-
cuitry).
Making use of an external heat-
ing supply, bring the indicator
to the point on the scale cor-
responding to the desired
switch settfng,

Loosen the appropriate adjust-
ment screw and move in the
desired direction until the
switch just closes (Figure 2).
Tighten the adjustment screw
and check the switch action by
varying the bulb temperature
(Step 5).
Reassemble in reverse order.

B. Instructions for resetting switches
on three- and four~itch ther-
mometers.

1.

2,

Remove bezel (1/4 turn coun-
terclockwise).

Loosen approprfate switch set.
ting knob and move the switch
indicator to the desfred setting.
Resecure knob and replace the
bezel (Figure 4).

SETTING SWITCH CONTACTS
A. Instructions for re setting switches

on one- and two.switch thermom.
eters.

SWITCH SETTINGS CHEC
1. Connect an indicat evice (test

light, ohmmeter, e...„ to the ap.
propriate switch leads.
(If switch leads are terminated in a
control cabinet, they should be
temporarily removed from the ter-
minal board on the thermometer
side of the circuitry).

2. Remove thermometer bulb from
the well by loosening the captive
nut which secures it to the well.
The well must be held securely
with a second wrench during re-
moval (Step 4). See Figure 6.

3. Remove the bezel.

4. Immerse the bulb in a constant
temperature bath (Step 2 can be
eliminated and the normal position
in the well used if oil temperature
is constant).

5,Allow indicator to stabilize. Re-
cord temperature reading.

6. Remove nameplate covering in the
tower sectfon.

'.

Loosen calibratfon adjustment
screw. Using a Phffffpskead screw-
driver to hold the screw statfonary,
move the pointer across the scale
to check the switch settings and
differential. (Hold calibration ad-
justment screw firmly to prevent
distorting the bourdon tube),

8. Loosen appropriate switch setting
knob and move the switch indi-
cator to desired setting if switch
adjustment is necessary. (Switch
indicator accuracy is approxi-
mately + two degrees. Maximum
switch setting accuracy is obtained
by correlating switch operation
with thermometer pointer posi.
tion).

9. Return pointer to temperature re-
corded in Step 5. Secure calibre.
tion ad justment screw.

CAUTION
Do not try to improve ther-
mometer accuracy by securing
the indicator at a point closer to
the actual temperature. The
thermometer indicating errors
are not linear and the indicator
position has been factory se.
lected to give maximum accu-
racy throughout the entire scale
range.

10. Reassemble in reverse order.

TESTING WINDINGTEMPERATURE
EQUIPMENT
The winding temperature equipment
circuitry has been designed to permit
field testing of the heating coil, ther-
mometer, and other associated com-
ponents.

The recommended test circuit is
shown in Figure 7.

1. Connect powerstat (T1) V. A. rat-
ing dependent on ratio to 72 (150
V. A. with recommended Triad
T2) to T2 and to a stable 115 volt,
60 hertz power source.

2. If the transformer containing the
~ winding temperature equipment is

energized, connect jumper J2 be-
tween terminals S and V.

3. Open jumper J1.
4. Check the heating coil circuitry for

the presence of a shunt resistor (R)
connected between terminals S
and U. (See reference to this re-
sistor in WINDING TEMPERA-
TURE THERMOMETER section
and on certified test sheets.) lf
provided, this resistor must be
connected during test.

5. Connect the low~oltage winding
of transformer T2, through am-
meter (A) to terminals S and U in
winding temperature circuit.
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SW

115V

T2

Figure 7.
Test circuit for winding temperature equipment.

R
2

U

49

HC
CT

T1 ~ Variable ratio transformer (pow.
erstat, variac, etc).

T2 ~ Stepdown transformer 115/6 to
25 volts, 15 amps (Triad F22A or
similar).

A - Ammeter (2.5 ~ 25 amp points on
scale must be both legible and
accurate).

R - Shunt resistor (if provided).
HC- Heating coil ~

49 - Winding temperature thermom-
eter.

CT- I n t ernal winding temperature
current transformer.

J1 - U - V jumper (prov(dad).

J2 ~ S ~ V jumper (not provided).
SW- S,P.S.T. switch.

so4

K
I
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I
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RANSFORMER 4 IHC I +IT FOR 554 RISE T

IT FOR 85 RISE TRANSFORMER 4 IHC I +

Rs = SHUNT RESISTOR OHMS

IHC = HEAT COIL CURRENT IN AMPERES

IT = TEST CURRENT IN AMPERES

1 2 3 4 5 8 7 8 9 10

HEATING COIL CURRENT IIHC)

Figure 8.



6. Figure 8 shows the heating coil
gradient curve and formulas used

to determine the test currents re-
quired to obtain the corresponding
heating coil currents. Consult the
certified test sheets to determine
the value of shunt resistor (R).
NOTE: If test sheets are not available,
disconnect resistor temporarily and
measure its resistance with a Wheat.
stone bridge. The resistor lwhen pro.
videdl must be in place during test.

7. Using the appropriate formula
from Figure 8, select at least two
test currents and circulate the cal-
culated test currents in the heating
coil circuit until the heating coil
temperature is constant (45 to 60
minutes). The heating coil gradient
can be determined by subtracting
the oil temperature reading from
the hot spot reading. (Thermom-

eter reading differential should be
recorded before starting test).
(Suggested heating coil test cur-
rents IHC are 5 and 7.5 amps).

8. When evaluating the test results,
keep in mind that thermometer
accuracies + three degrees can in-
fluence the outcome especially at
low currents where gradients are of
the same magnitude as the reading
accuracy. Thermometer switch set-
tings should also be oonsidered
(The indicator may temporarily~
the actual temperature by one-ci"'wo

degrees just before a switch is
actuated. Resistance transducers
placed in the thermometer wells
instead of the thermometers will
give better accuracy if a test result
is in doubt.

MAINTENANCE
Both types of temperature indicating
equipment are tested and calibrated at
the factory and shouldrequire little or
no maintenance. If the dial-type ther-
mometer becomes inoperative, replace
it. When a new thermometer is used,
silicone grease (Dow Corning DC44 or
equivalent) saturated;, with graphite,
should be applied to the thermometer
bulb before insertion into the well.
(This reduces response time between
the winding temperature and the ther-
nuxneter indication).

CAUTION

The terminals of any open or
inoperative auxiliary winding
must be short circuited. Wiring
diagrams supplied with the trans-
former indicate the proper ter-
minals for this operation.

InBIWWDIII
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Power % ansf ormers
Mechanical Pressure-Relief Device

S21 0-70-5
Service information

GENERAL
The mechanical pressure-relief device
relieves sudden or accumulated internal
pressure at a predetermined value. The
device uses combinations of one or two
springs for different pressure settings. It

. may be used for olhf)lied transformers
and compartments with the application of
suitable gasket materials.

Although unusual, it is always possible
that an internal fault may result in a pri-
mary explosion. The abnormal pressure
resulting from a fault is often great enough
to rupture tank or compartment walls, if
no effective relief device is provided.

OPERATION
The pressurmellef setting of the device
and the type of insulating liquidwithwhich
it is to be used is marked on a rating
nameplate on the cover. When this pres-
sure is exceeded. the spring force acting
on the diaphragm is overcome and the
pressure. initially confined to the small
-primary" area of the relief diaphragm
escapes to the larger "secondary" area
and lifts the diaphragm, from its outer
sealing gasket to relieve the excess pres-
sure. This moves the indicator rod to the
exposed, tripped position.

Upon completing its operation, the de-
vice will reseal at a fraction of the relief
pressure and will require no manual
resetting or replacement of parts for
subsequent pressur~lief operations.
except that the indicator rod must be
returned to its original position.

The space between the inside gasket
and the outside gasket is vented to the
atmosphere by a slot around the outside
gasket. This allows the diaphragm to seal
positively on the inside gasket without
gas entrapment between the gaskets.

When an alarm switch is also provided,
the indicator rod and alarm switch reset
lever must be reset individually.

of the pressure-relief device. These con-
tacts close when the pressure-relief de-
vice operates and remain closed until the
switch is manually reset to the normal
position. Switch ratings are shown in
Table 1.

Table 1.
Switch Ratings

Voltage
(Vac)

Current
(amps) Type of Load

125. 250
125, 250

125
250

10
10
0.5
025

Non-inductive
Inductive
Non-Inductive
Non-inductive

le 17 1e
I I DEalON

I DESIGN
I I 'RESSURE
I I

INSULATING
FLUID

„p
13 e 8

I

I ~

12 10

1. Rating nameplate
2. Alarm switch (optional)
3. Plug for switch mounting
4. Switch reset lever
5. Mounting bolt
8. Mounting flange
7. Tank cover
8. Olaphragm
9. Inside gasket

10. Outside gasket
11 ~ Mounting gasket
12. Base
13. Cover support stud
14. Cover
15. Cover bolt
16. Large spring
17. Small spring
18. Indicator-tripped position

PRESSURE-RELIEF ALARM
The pressure-relief device has a colored
indicator rod. It may also be supplied with
an alarm switch, if requested. In the
cocked position, the indicator rod is de-
pressed inside the cover and the alarm
switch operating lever rests against the
edge of the diaphragm. During operation
of the relief device, the upward rreve-
ment of the diaphragm forces the indi-
cator rod to an exposed position where it
is visible from ground level and simul-
taneously activates the alarm switch. Both
the indicator rod and alarm switch may be
reset using a hot stick.

The alarm switch is SPOT with the N.c.
contacts held open in the normal position

Figure 1.
Cross sect) n of mcehanfcal pressure-
relief devto

Tnese >nairvcnons uo not claim tq cover ail details or varialiona in I .e eovio<nenh procedure ur oroL e~s descrioed. ncr Iu vioviue directions
ini maehng e. ~ y uosaio!e contingency dviing insral'3!iciL operation. or gnainlai!a~ca, I'ihpn addi;icosi '.I'Ideation I dasnedto satialy a

.",r"cnI'ct c i;ornd svlliciei!tiy:or the osers vvrcvar. o!iIasc c'II...c yo;r:,teer'raw f dis<s". p" .ii: Sv, ten ~rcvo saio'.s engineer.
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INITIALINSPECTION
The mechanical pressure-relief device
and alarm switch are usually shipped com-
pletely installed and ready for operation.
Should the transformer have experienced
rough handling in transit, it is possible
that the indicator rod or the alarm switch
may have been forced to the tripped posi-
tion. Reset by pushing the indicator rod
in the cover back to its original retracted
position and pushing the switch reset
lever inward.
When the device is shipped detached, a
temporary blanking plate is placed on the
mounting flange. In order to install the
device, remove the blanking plate and
bolt the assembly to the flange. using
the same gasket that sealed the blanldng
plate.

It is not necessary to remove the mechan-
ical relief device from the transformer or,
oil-filled compartment during vacuum
treatment, as the device will withstand
fullvacuum.

When a deflector shield is used, it is
mounted on one side of the mechanical
pressure-relief device to direct the flow
of any liquid or gas that may be ejected
when the device operates. This shield is
held in place by tapped-in bolts in the
side of the mounting flange.

CAUTlON
The pressurmelief devices supplied
must be used for the intended applica-
tion only. Some transformers willhave
one pressu~elief device setting for
the main transformer and another for
an auxiliary compartment. However.
pressurtHelief devices with the same
rating and forthesame insulating liquid
are interchangeable.

aeAINTmNANCm
The only maintenance normally required
is resetting the indicator rod and alarm
switch after operation of the device.

SERVICE
This device is designed for minimum~
maintenance and is completely tested for~
leaks before it leaves the factory. If the
operator suspects a leak, the Service
De partmentof McGraw Edison Corripany,
Power Systems Group at Canonsburg,
Pennsylvania, should be consulted. In-
structions willbe promptly given.

REPLACEMENT PARTS
The component parts of the pressure-
relief device are designed to provide long
life service and will not normally require
replacement. However, should renewal
parts be required, identify the parts on
FIgure1 and include all pertinent inforrna-
tlon contained on the nameplate attached
to the transformer. Address all corre-
spondence to the ~ McGrawEdison
Company, Power Systems Group district
oNce or write directly to the factory.

llhs6RAWWDISDN
Power Syetome Oroup
Poet Otfioe Boa 2850
pQeQgeip oo 1$22O



Power Transformers
Accessaries
Pressure Bieeder Device

S210-70-6
Page 1

Replaces PTI 197 1 dated 8/60
No change In text

OIAPHRAQM

FROM COMPARTMENT

SEAL

AOJUSTINO SCREW

CAP

VENT

S ItEKN
OASIIET

To ATMOSPHKRK

ROUKK I
tretsere bleeder device mounted horlsonto!Iy on tide ol cosportaentr

The Pressure Bleeder Device is a simple operat-
ing device which will limit the internal pressure
within the tank or compartment to a safe operat-
ing value. This unidirectional pressure bleeder, as
shown in Figure 1, vents the gas.to the atmos-
phere whenever the relief pressure is exceeded.
As soon as the pressure has been relieved, the dia- "

phragm closes by spring pressure, so that the
bleeder seals at I/2 psi below the predetermined
pressure. This self-resealing under positive pres-
sure prevents oxygen and moisture from entering
the compartment. The exact relief setting is
stamped on the cap of the device.

The bleeder is located on the external side of the
compartment, thus making it possible to remove
the device and to cap the connection to the com-
partment whenever it is necessary.

A screen is provided for both the bleeder outlet
and vent outlet to keep foreign material from
entering. These outlets should be open at aH times.

CAUTION: Protect or remove bleeder before
painting equipment, to prevent clogging the vents
with paint.

f IOUS 2
Schennettc drovrtnS ot vertlcolty Aovnted b!ender device thewless peti-
tion ot dlophtola dwlne relict ot preawtre.

Periodic Inspection

The bleeder is a device that requires no mainte-
nance or adjustment. This relief device is set at the
factory and the cap on the adjusting screw is
sealed with a drop of solder. Although no mainte-
nance is required for this device, the operation of
the bleeder may be checked periodically. The pro-
cedure should be the following:

1. Remove bleeder from compartment, replac-
ing it with a cap or another bleeder device.

2. Apply pressure to the bleeder opening which
connects the bleeder to the compartment.

3. Increase pressure slowly until it reaches set
pressure.

4. The device should then expel gas through the
outlet. The accuracy of the bleeding pres-
sure is ~ Ps psi.

CAUTION: It is dangerous to exceed the upper
pressure limit that is stamped on the bleeder de-
vice. If testing indicates that the pressure bleeder
is not functioning within upper pressure limits,
the device should be replaced immediately.

These inslructions do not claim to cover all detai.'s or varialions in the equipment, procedure, or process described, nor lo provide directions
d'or uneating avery possible continqcncy during installation, operation, or main!:nar'cc. '8'heri addi! onal nformaurcn s desired tc salis,'r a
arablem no! ccvered sui'iiciontly /or lhe user's purpose, please con!act your Arcrtra»-Kd'son power Systems Oinsior. sal s erg neer.
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MtrGRAWWQlSON

Power Systems Division

power lVansformers
Magnetic l.iquid~vel Indicator
Installation Instructions

S2 IO-70-8
Servfco Information

DESCRIPTION
McGraw-Edison transformers are equipped
with magnetic liquid level indicators,
Figure 1 ~ which provide visible indica-
tions, from reasonable reading distances.
of the fluid level inside the transformer
tanks. The OPERATING RANGE, TOO
HIGH and TOO LOW level indications
appear on a calibrated scale on the dial
face. The gage assembly consists of a
float mechanism inside the tank whose
movement operates a horseshoe magnet
which induces motion through a non-
magnetic partition to the fluid level indi-
cating pointer on the dial. The entire
assembly is simple in operation and
rugged in construction. No stuffing
glands, multiplying apparatus or 'gears
are required.

A tight seal is maintained between the
gage and the mounting flange on the tank
wall with a controllm&compression gas-
keted joint. A gasket is also provided be-
tween the dial and the dial housing. A
solid metal partition behind the dial pre-
vents the entrance of any fluid that may
affect dial readings or cause leakage.

The gage may be equipped with alarm
switch, Figure 2, which willoperate when
the oil level reaches the low point as indi-
cated by the pointer on the dial.

GAGE
HOUSING
MOUNTING
SCREW

TANKWALL

RUBBER
GASKETS

ORIVEN
MAGNET

, ~ ' ~ ~'
~ ~ g ~

~ ~ ~
~

~ ~ ~ ~

~ ~

~ ~

ORIVING
MAGNET

SOLOER IN PIACE

INSTALLATION
The gage is usually installed at the factory
and is ready for operation. The indicating
pointer should be approximately at the
25 C mark on the dial with the float rod in
a horizontal position inside the tank. In
the event the transformer has been jarred
during shipment, the float rod may stick
in a vertical position. This would be indi-
cated by the pointer resting at the TOO
HIGH position on the dial. The gage may
be rendered operative by merely retum-
ing the float rod to the 25 C horizontal
position.

To aid in checking the accuracy of the
liquid level gage. the transformer name-
plate indicates the normal distance be-
tween the highest point of the manhole
flange and the liquid level at 25 C: jn addi-
tion. the change in liquid level per 10 C
is listed on the nameplate; all changes
are in direct proportion to the figure
specified.

LENS

INOICATING
~

POINTER

NONMAGNETIC
PARTITION

MOUNTING FLANGE

Figure 1.
MIIgnetlc llqukHevel indicator.

FLOAT ARM
. ~ ~,

~ ~

t ~ ~ ~
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~ ~
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PARTITION MOUNTING SCREW

These instructions do not claim to cover all details or vanationsin the equipment, procedure, or process described, nor to ptov de.suechb iS
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As a further aid in checking the accuracy
of the gage on transformers with the gas-
oil-seal type of oil preservation, a guide
plate showing the 25 Coil level is mounted
on the outside of auxiliary tanks.

Ifthe complete gage assembly is shipped
separately, or if a replacement is made,
the oil level within the tank must be
lowered below the gage mounting flange
on the tank wall. The nonmagnetic parti-
tion of the assembly should be bolted
rigidly to the mounting flange on the
transformer tank to insure an oi&nd air-
tight gasketed seal. Secure the gage
housing to the nonmagnetic partition.
Check the operatiorI of the float by mov.
ing itover its entire range. The movement
of the indicating pointer on the dial should
correspond to the movement of the float.

When the gage has alarm contacts.
they should be checked for operation at
the, TOO LOW level point. The micro
switch contacts are rated at 5 amps at 250
volts ac, or 0.02 amps at 250 volts dc, with
an inductive load.

'\ ~
~ t ~

~
1'

~ ~

'

~ ~ ~ ~

RUBSER GASKETS

~ ~ 0 ~

0 ~

~ Vv

GAGE HOUSING MOUNTING SCREW

MAINTENANCE
The gage assembly willgenerally require
no maintenance. lf for some reason the
gage assembly becomes inoperative.
examine it to determine whether thecom-
plete gage assembly or only the gage
needs to be replaced.

Ordinarily, lens breakage willnot affect
the operation of the gage. However, in
the event of such breakage the gage can
be removed and replaced without lower-
ing the oil level within the tank. To remove
the gage, loosen the screws on the black
enameled gage housing and remove tht
housing and the attached gage. It is not
necessary to break the gasketed joint
between the mounting flange on the tank
and the nonmagnetic partition.

INOICATING
POINTER

MICRO
SWITCH

LENS

ORIVEN
MAGNET

NONMAGNETIC
PARTITION

~ ~ '

TANKWALL

ORIVING MAGNET

SOLOER IN PLA

FLOAT ARM

FLOAT

RRPLACIIIENTPANTS
When ordering replacement parts, the
serial number found on the nameplate of
the transformer should be given. Address
all correspondence to the nearest
McGraw-Edison Power Systems Division
office, or the Service Section, McGraw-
Edison Power Systems Divishn, P.O. Box
440, Canonsburg. Pennsytvania15317.

PARTITION MOUNTING SCREW

MOUNTING FLANGE

Rguto 2.
NteI~otfo tlqukWevck incHcator with alarm switch.

MjlIAWWIllmljl
Power Systems Otviaton
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INSTRUCTIONS 0El-280740
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GAS DE7ECTOR RELAY
FOR ATMOSEAL'YPE TRANSFORMERS
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GAS DETECTOR RELAY fOR ATMOSEAL
TYPE TRANSfORNERS

INTRODUCTION

The gsa4etector relay warns of the approach of
transformer faults which ace precedeck by a period
of gradual deterioration and,gas evolution. The
relay can only be used on transformers that are com-
pletely 6Hed with oil (such as those equipped with
htmosesl ac conservator oil preservation systems).

The relay, Pig. 1, is mounted near the edge of the
transformer cover so that the cHal csn be observed
from the grocmd.

The gatctetector relay ia uscmlly shipped in place
an the transfarmer cover. Occssioaally the tthy's
removed in order to cneet shipping clearanceL

DESCRIPTION

Gas generated by an incipient fault willrise to the
center of the domed transformer cover and pass
tleough tubing to the gaadetector relay.

The accumulated gas forces the oil down in the
narmally full relay chamber. h liquid level gage
(graduated in cubic centimeters) indicates the gas
volume (or volume of displaced oB).

An alarm switch, withnormally open and normally
closed contacts, operates when 200 cc of.gas have
accumulated in the elands. The normally open
contacts can be used to close an alarm circuit at the
200 cc point. The switch leads are connected to a

MAGNETIC
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FLOAT
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( ~ ~

SWITCH

(

FLOAT
ARM

I>
1

LIQU I0-TIGHT
PARTITION

RECEPTACLE

Fig. 2 Srheeotlc vow of tsioy ncechenhe



GEI-28014D Gas Detector Relay

pin-type receptacle. See FigL 2 and 3. The switch
is rated as follows:

Tyne oS Clan Type eS 4'karn Veks Aayerw

trs 10

0.05

Ctsetes
CIereets Ceerecta

50 t5

A test valve and petcock are located on the side
of the transformer control housing, See Fig. 4.
The valve is connected to the relay Boat chamber,
thus providing a convenient means of obtaining a
gas sample. The collected gas can be teated in
order to determine whether or not a fault is develop-
ing within the transformer. The procedure for
obtaining and testing a gas sample is described later.

Fly. 3 Relay receptacle pin location ancl alone swttch
connec Hans

INSTALLATlON

The gas-detector relay when shipped separately
must be assembled and located as shown on the
transformer Outhne drawing. A pipe: plug closes
the opening in the flangc on the transformer cover.
Vfhcn installing, proceed as follows:

). Locate the gas-dctcctor relay as shown on the
transformer Outline drawing.

'?. Mount the relay and relay support (when
furrishcdr with the hardware provided. P!scc
>hc si~ort side of the support towards tbc center

Fty. 0 Sarspllny valve and petcock wtth cover ranavect

of the transformer cover. The relay will tip
back slightly when installed. Leave the mount-
ing nuts loose until the tubing shown in'Fig. 5
is fastened in place.

3. InstaH the length of. tubing between the trans-
former cover Range and the relay chamber.
Refer to the Gas Detector Relay Installation
drawing. Be sure the tubing is straight. Use
a coupHng to assemble the straight tubing to
the Range oa the transformer cover. See Fig. 5.
Make a minimum bend at thc Range coupling
~o that a constant pitch is maintained to the
relay coupHng. It may be necessary to make
a slight bend at thc relay coupHng. After
connecting the tubmg, and tiglttcrung the
mounting bolts, assemble the pipe (or tube)
supports as shown oa the instaHatha drawing. I

4. Connect the tubing between thc relay and the
sampling valve on the aide of the coatsol hous-
ing if tubing or housing was removed for ship-
ment. Make sure tubing is not kinked or
pinched closed at any point.

5. Remove the protective cap finnan the receptacle
on the relay..

6. InstaH thc cable assembly provided. The
cable end is fitted with a pin-type connector.
Do not make sharp bends in the cable (radius
should be greater than three inchesl.
MAc wiring c "ere;t!ons The comLncn supply
linc to the alarm should b. grounded.

After inst'lling t~c gas detector relay, refer to
irstalls..on in tract;rn.:n t'.>c '.csf let cn'.it!-'At-
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Lub icote lightly
wHh Jelly

TUBE SUPPORT
COVER

FLANGE

RELAY SUPPORT

(when furnished)

TRANSFORMER
COVER

Ay. 5 Outlrno aF typtccd relay

moseal OQ-Preeenratioa System" which refers to the
gas detector relay in its mstallatioa procedure. Tbe
oilchamber oftbe gawhtectu rehear must be allowed
to $1 during the initial oil SIHng of the Atmoseal
expacmian tanlc before the aircdl m tbe tank has been,
deBated.

The system can be primed using the syringe as a
suction pump. See HgL 6 and.7.

l. Insert syru~ petcock "C" into petcodc "B",
opening the pebmts and vabre "h".

2. Using the syringe as a suction pump; withdraw
air from the line (and rday chamber) until oil
appears in the syringe. Close peecodc "B" to
maintain the system each time the syringe is

- remaved to eject air.

Ss

Fig. 6 Syringe with flame chsck ctsvics attaclNct

TUBE (use minimum bend,
only at fittings)

inrtalfaHan on trancForaw ~
3. Class valve "A and petcodc '%" and remave

tbe syringe.
t. System is nm primers (fullof oB). Indicate

should read sero cc

S. Replace syringa (after
teeaees") ia ita eeataiees stat fasten the sasepi
ing valve caver in place.

SANPLINO

The rate of gas accumulation m the gas4etectar
rday is an indication of the magnitude of the fault.
ShouM su6icient gas accumulate to give an alarm, a
sample is removed and analyzed as.described in the
following, paragraphL Tbe remamicg gas is ex-
hausted from the rday and the length of time noted"
to obtain a second alarm. Repetition of this pro-
cedure willshow the magnitude of development of a
fault. Depending upon the results, orderly arrange-
ments can be made to rcmove the transformer from
service before a failure occurs. In this manner

danmge can be mme-cd and the mo t mnvc"..!ent

time for inspection and repair selected. Note that
if installation or servicing has occurred within the
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VALVE A PETCOCK B PETCOCK C

Fiy. l Takine ym sawpf»

preceding two vsedc period, air may have been en-
tral.'@ed.

ObTAWNO GAS SAM~
The gaa sampling device consists of a grad

uatea syrmge o! 50 cc capacity and a separable
petcock, see Fig. 6. The syringe petcock haa an
externally tapered end, designed to be inserted into
the matching petcock ca the sampling valve amea-
bly, assurissg a leakproof joint between petca9a that
can easily be made and broken. Make sure both
petcocka are closed anytime that the syringe ia re-
moved from the samphng valve.

Refer to Fig. 7 and proceed as foHowas

1. Insert the chwed syring into petcock "B".
2. Open valve "A",petcodr "B"and petcodc 'V.".
3. Fill the syria~
4. Close both petcocka and remove the syringe.
Repeat the above 4-step procedure until approxi-

mately 10cc of gas appears in the syringe. Then
expel the contents of the syringe and vtithdraa a
50 cc gas sample for %citing.

As many 50 cc gas samples can be vrithdrawn as
required for making the tests, however, the system
should be restored to its "primed" condition in order .

to observe any further accumulation of gas on the

indicator.

Prime the system as described previously under
"Installation".

T%STlNO OAS SAMtN

CombustiblHty Test

Test the gas for combuatiMity by obtaining a gas
sample aa deecribed under "Sampbng".

Aher obtaining the gas sample and before perform-

Fig. 8 Alethocf of testing yos for cotnbostibility
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ing the test for combustibihty, it is necessary to have

a flame chcdc on the syringe to prevent possible Bash

bade. A flame chedc device will be found'tared
along with the sampHng syringe. Attach the fame
check device to thc tapered syringe petcock and teat
the gas sample as foHows:

Hald a naked fame $-inch beyond the fame check
devtc» and expe1 2 to S cc of gas mto tbe fame.
Sce Fiig. L Ifthe fame brightens, the gaa is com-
bustible ancl indicatca tbe presence of an electrica
fault. CAU2'IO¹ PROPBR SAPBTF PRB-
CAU1'lONS MUS1'B OBSERVED WHEN US-
INO AN OPEN FL4MB IN A POTBNTIALKY
EfASARDOUS ATMOSPHBRB. If the gaa is
not combustible, it is air.

To prevent sweHing of the rubber m the syringe,
dean thorouglsly as dcscribcd in the ''Syne" para-
graphs under "Maintenance." Replace the syringe
in the container and fasten the sampling valve cover
in place.

Chemlcol Test

Prepare a solution ofpaHadium chloride by adding
approximatdy 0.1 scram of yaHadium chloride to
100 cubic centimeters of water. Filter the salutiaa
through coarse laboratory fllterpaper to remove any
resihse.

Before caxhactmg the chemical test which consists
of bubbling gaa through the soutien, it is recom-
mended that some means be used to reduce tbe sire
of the gaa bubbles egseHed hom the syringe petcock.
For instance, a medicine Chopper squccse-bulb with
ita dosed end picroed by a pm can be placed over the
cnd of the petcodc.

Submerge the end af thc syringe in the paHadium
chloride sohttism and expel tbe gas slowly until tbe
syringe ia empty. See Fig. 9. Tbe sahctioo reacts
withany of the main aastitncntaof aro-fcsrmed gases

(hyds~, carbon monoxide and acetylene) to fam
a Bndy divided Made Ixecipitate withinthree to fear

these gases are present (appcmdmately ten percentof
the total voh3me), a darkening af the solutiaa con-
stitutes a positive test.

Ifany doubt exists about whether or not the test
is positive, withdraw anotlscr gas sample and bubble
it through the same salutiaa.

To prevent sweHing of tbe rubber in thc syring,
dean tharatsghly as described in the Syringe" para-

isa.tbe coutaher and fasten the sampling valve cover
iss place.

MAlNTEMANCE

Little maintcsmnce wH1 normaHy be rcquirecL It
is desirable to make an occasiocml in!pectian to chcdc
eztersLai casmcctious. Also inspect the relay after
it has operated.

Fig. 9 Chemical test of gas sample

TE5TlNO ALAMlCCNTACTS

To test the opcratiacL of the alarm contacts, pro-
ceed as foHowsc

1. Open valve "h"and insert gas-sampling device,
with the syrissge full of air, mto petcock "B"

2. Open petoodas "B" and "C" and pump air
through the teat valve and up into the gas

dtasnbcr.

3. Close petcodc "B",remove device and recharge
with air.

h. Repeat operations 1, 2, and 3 until the; flaat
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chamber is Sled with air and the ahem switch
has opcratccL

S. Restore the system to its oil figed condition by
withdrawing the air and priming the system as
previously described.

SYkNON

Aher each use, chan the syrmge thorouggy and
replace cazehdly m the box ~ the inside of the
aatrc4 honshu door.

Clean the syringe with non-leaded gasoHne or with
naptha. Remove the rubber and clean it tlxroughly

inside and outside in order to prevent swelling duc
to the transformer oil, AOow the parts to dry.
Coat the rubber with silicone oilbefore reassembling.

dfvd proper s dt7 ptdcau
tions when using the solvent, dud to possible
toxic or ex losivd characteristics.

The syringe and petcxxh can be obtained from
most medical supply firms, if it becomes necessary
to replace than. The eggipCe i&Ca~No. 85)%

POWER TRANSFORMER QEPARTNENT
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Rapid Pressure
Rise Relay

FEATUAES
~ High sensitivity and repeatability in response to fault

pressures.
~ Temperature compensation for consistent performance

over wide temperature variations. (Standard Relay
operates from -40'o 180'F. Special low temperature
models available.)

~ Balanced system inherently resistant to shock and
vibration.

~ Smalt size and low silhouette.
~ Easy ins'tallation via flange or thread mounting.



APPLICATION
Internal arcing in oil filled power
transformer tanks generates exces-
sive gas pressures that can se-
verely damage equipment and pre-
sent extreme hazards to operating
personnel. The QualiTROL Rapid
Pressure Rise Relay, when
mounted on the transforrrer, min-
imizes the possibility of such oc-
currences by detecting rates of

'ressureincrease in excess of the
safe limits established by the
transformer manufacturer. When
such conditions are experienced,
it will initiate an electrical signal
for circuit,breaker operation to
de-energize the transformer and
institute an alarm if desired.
The 900 Series Relay is calibrated
for use under oil and the 910 Series
for use ln the gas space. The design
of both Relays is such that they will
not be actuated by normal pressure
variations caused by temperature
change, vibration, mechanical
shock, or pump surges. The. Relay,
as mounted on the transformer,
can be subjected to fullvacuum or
20 psi positive pressure without
damage.

OPERATION
Please refer to Figure 1.
Changes In transformer Interna)
pressure deflect the sensing beh
lows and responding control beh
ows that are part of a sealed sys-
tem filled with silicon oil. A small
orifice in the line of one of the
control bellows, whose effective
area is varied with temperature
by a bimetal strip, causes differen-
tial deflection of the two control
bellows. The resultant cocking of.
the actuator linkage trips the elec-
trical switch at unsafe rates of
pressure rise. When the two con-
trol bellows again reach equilib-
riurn, the electrical switch auto-
matically resets itself.

INSTALLATION
The 900 Series Rapid Pressure Rise
Relay (mounted under oil) ls sup-
plied with a bleed valve located on

~ top of the housing. After the Relay
is securely mounted and exposed
to oil, the bleed valve should be
opened long enough to allow one-.
half'pint of oil to.flow out. This
will insure that all air has been
purged from the lower cavity and
the sensing bellows is exposed to
only ins»lating fluid.
Tnis procedure is not necessary tor
the 910 Series (mounted in the gas
space).
Ail Uri(S USed .n the horizontal
positior thus'. oe installed with
;ne e,'ec«rcai "oi.neo(or pointed
«Trot/101T rtewir1

atectrtcst switch

Actwtor

A
~

FIGURE 1

ActwtorUnksge

Control Bellows

Connector

Control Bellows

Sensing F luid Msntfotd

Bleed Vstre

t is teeneteer Drstn Hole

all~Fiuid

Senetng Sellewe

FIGURE 2
Msssuns nATs~

+0

Ju
/ I /

/
/ I

u r /
//

TESTING
SET LI~
1. 0+energize the Rapid Pressure Rise
Relay control circuit and remave the cable
plug from the unit.
2. Connect the test light ta pins "A" and
"C" In the electrical connector.
3. Remove the i/,e" pipe plug train the
cover of the Relay and install a cross can-
nectar in the tapped hole.
4. Connect a 0 - 5 psi pressure gage ta the
Iap of the crass and a squeeze bulb ta the
other side, using rubber tubing IInecessary.
5. If then is a i/s" NPT breather plug In the
Relay housing, remove It and replace it with
a solid pipe plug of the same size.
8. If there Is a drain hole situated near the
base of the hauslng, plug this hole with a
small tapered rubber plug.
7. The objective of this set up is Ia prevent
any air from escaping the housing while the
test is being conducted. Ta insure this. be
positive that the system is airtiqht when the
set up is camptettt.
OPf RATING PROCf DURf
1 Place tthaer Over th nash cart at the
cross cannectar and operate the squeeze
bulb ta attain',est pressure(3 00-3.25 pst lar
9l.'0 Series) i2 50-2.15 psi tar 910 Senes)

on the gage and hold this pressun for 30
seconds minimum by squeezing the bulb
as necessary.
2. After 30 seconds, remove finger quickly
from the open part, allowing the air ta
escape rapidly from the Relay housing. II
the test lightglows, the Rapid Pressure Rise
Relayis withinspeciticattan forthis portion
of the test. If the test tight does nat glow,
several more attempts shaud be made ta
verity aperatlng procedure. If the light bulb
still fails ta light, the Relay is nat within
specification.
3. Wait one minute for Relay mechanism ta
stabilize.
4. Next, place finger over open port again
and operate the squeeze bulb ta attain test
pressure (1.25-1.50 pst tar 900 Series) (.75-
1.00 pst far 910Series) on the gage andhold
tbr 30 seconds minimum by squeezing the
bulb as necessary.
5. After 30 seconds. remove finger quickly.
ailawing air la escape rapidly t.am the
Relay housing. II the test Iraht does nat
glow, the Rapid Pressure Rise Relay is rurth-
in specification lar this oartiart al the:est.
It the test light does glnw seuarai mnre a:-
tempts should be made '.a geary Caela.t~g
procedure. It the light bulb still can'tnt:es tc
Aigl I, Ihe Relay iS nat withtr Sae..',:dr;n

ei Ae 01 os sl 00 0.1 0 ~ 10 TO ~ 0 00 100
orsnehorr Ters tu~

RaaeaME cuRva Foll SNy Stg Saetaa RAPIO treaaauea RNa RtLAY
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PIPE PLUG

o

, 0

'/ NPT VENTED PLUG

4 B C. N.O~C
COM. Ai

N.C. B
INTERNAL

WIRING DIAGRAM

III I[i i

'/>4 NPT PIPE PLUG

3 1875
ACROSS

FLATS

2 578

3.5 OIA.~
i

%g HEX
BLEED VALVE

7,953 MAX. 6.000
I

1 "0 FLAT
LENGTH

1.25

i//j~ HEX
BLEED VALVE

2'jg NPT

FLANGE MOUNT THREAD MOUNT

MODEL 90040441 91040541 91040641

MOUNTING

APPLICATION

Flange

Oil Space

Thread

Oil Space

Thread

Gas Space

Flange

Gas Space

DISASSEMILY
1. Reverse the "Set Up" procedure de-
scribed In steps 1 through 7.
2. If any Rapid Pressure Rise Relay falls to
perform as specified above, It should be
returned to the factory for examlnadon.

TEST LIGHT TO TERMINAL"A"
WITH BATTEAY

PAESSUREGAGE

CROSS CONNECTOR

TUBINGADAPTOR

SOUEE2E
BULB

CON~1
CON~2
COhHN04
CON~
CON~5
CON~
CON~7

2 feet
3 feet
8 feet
5 feet
4 feet
6 feet
7 feet

CON-630 SERIES
A mating connector and cable assem-
bly is available from QualITROL

Part Number Cable Length

TO TERMINAL"C"
RAPID

PRESSUAE
AISE RELAY

WHITB

CON~
BlACK

15 feet

TEST
PRESSURE'00

Series 910 Series

3 00-3.25 psi 2.50-2.75 psi

RESULT

Light bulb
should light

B

RBO OA
QABEN

~ <v' vv Psl 75 ~ I.'0 psi0 i.ight oulo
should not light

'Not to airaec -'0I:si



SEAL-IN RELAY
OuaiiTROL Series 909 Seal-in Relays are
designed for use with OualiTROL 900 or
910 Series Rapid Pressure Rise Relays to
provide an eiectricaIly maintained con-
tact atter operation of the protective
device. The Seal-in Relay provides one
SPOT contact and one SPST, normally
open. contact which switch upon Relay
operation and are maintained electrically
until the Seal-in Relay is released by
pushing the reset button.

One version of the Seal-In Relay is
designed to operate from standard sub-
station OC voltages of 24,48,or125voits. SSX.SEAL IH ASLAY

AI AE5ISTOA
A?+55lSTOA
ASAE5ISTOA
55A&AE5ETSVVITCII
SSY SUAOE SUPPAESSOA

l—sth~

A second design can be connected
to operate from 115, 220 or 230 YAC,
50 HZ or 60 HZ. This flexibility allows
the user to stock only one or two models
to satisfy requirements for a variety of
applications.

Each OualiTROL Seal-In Relay utilizes
components selected to reduce en-
vironmental problems and provide re-
quired product life. AII external con-
nections and internal reconnections are
made on screw type terminal blocks
capable of accepting up to 1I14 AWG
wire.

MOOEL SERVICE

AAPIO PAESSUAE AISE AELAV
5EAIES 500 OA 5 I0

909-007.01 24. 48, or 125 VOC

909-008-01 115, 220. or 230 VAC

909-004-01 '4. 48. or 125 VOC

909-005-01 '15. 220, or 230 VAC

Special Mermeticaiiy Sealed Relay

oo

xxz SSX

I

I
I

I

II
CUSTOM
POIVEA
SUPPLY

CO

A NORD ABOUT
QUALITROL
The QualiTROL Corporation, over
the last 30 years, has become a
leader in supplying pressure, liq-
uid level and temperature controls
primarily to utilities and electrical
equipment manufacturers. We
have established a reputatlon for
quality and reliability within this
group of customers and are grad-

~ ually establishing the same repu-
tation within other industries. A
team of engineers is ready to ser-
vice your immediate or future con-
trol needs. Call us.

TO ORDER, OR FOR QUOTATIONS, SPECIFY
I. Model numbers

II. If model numbers cannot be determined:
A. Rapid Pressure Rise Relay

1. Application
a. Gas Space
b. Under Oil

2. Mounting
'.

Thread
b. Flang'e

.B. Connector and Cable Assembly
1. Cable length (even foot lengths only)

C. Seal-In Relay
1. Power source

a. Alternating current (AC)
b. Direct current (DC)

D. Any special environmental or operating conditions.

0 r )11'„'SS

1365 FAIRPORT ROAo ~ FAIRPoRT, NEw YGRK 14450 ~ I716I 566-1515 ~ Twx 510 254-1611

1:rinicil in! I ~. 4



McGRIttWDl30N
Power Systems Division

Bushings
Yype PA
Instaltation and Maintenance Instructions S315-10-1

Service Information

1

1

~ ~ ~ 1

~ ~ ~ 1

~ ~ ~ 2
~ ~ ~ 2
~ ~ ~ 2
~ ~ ~ 2
~ ~ ~ 3
0 ~ ~ 3
~ ~ ~ 3
~ ~ ~ 4
~ ~ ~ 4

TOPTERMINAL

EXPANSION CHAMBER

IL4&IELGAGE

FILUNG PLUG
(tocated opposite
the gage)

UPPER PORCELAIN

OIL~MPLINGAND
PRESSURIZING DEVICE
(not shown)

UFTING EYE

CAPACITANCETAP

CONTBNTS,
General.
Shipping.
initial Inspection.
Identfficatlon Records..........
Handling Upon Receipt.........
Preparing e Bushing for Storage..
Instailtttfon. ~ ~ ~ ~ ~

Electrical Connections..........
Fixa&Conductor Connections..
Draw%.ead Connections.......

External Une Connections.......
Capacitance 1hp o ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~

PoweActor TesSlg t ~ ~ ~ ~ ~ ~ ~ ~ ~ ~

Malntena noo e ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~

OBNHRAL
The McGraw-Edison Type PA apparatus
bushing (Figure 1) is a condenser bush-
ing insulated with oil-impregnated kraft
paper. Aluminum foil layers in the insula-
tion distribute electrical stresses and pro-
vide voltage gradients. The shell porce-
lain and the center flange section of the
bushing are clamped together under the
pressure of multiple springs in the expan-
sion chamber. These springs maintain
proper pressure on the gaskets to assure
a permanent seal under varying operating
conditions.

Oil level in the Type PA bushing is
adjusted at the factory and set at the nor-
mal position (see Figure 2) on the oii-
level gage at an ambient temperature of
approximately 25 C (77 F). The oil level
should remain virtually unchanged for
this temperature throughout the lifeof the
bushing unless the bushing is damaged
sufficiently to cause oil leakage. The top
of the expansion chamber is filled with
nitrogen applied at 5 to 10 psi to keep the
bushings continuously pressurized while
the oil level fluctuates due to changes in
ambient and operating temperatures.

INITIALINSPECTION
Immediately upon receipt of a bushing-
preferably before unloading-thoroughly
inspect the bushing forchipped or cracked
porcelain and oil leakage.

Should there be damage, evidence of
rough handling in transit, and/or shortage,
notify-and filea claim with-the carrier at
once. Also notify McGraw-Edison Power
Systems Division, Canonsburg, Pa. 15317.

IDRNTIFICATIONRIICORDS
Retain complete identification records
for each bushing:

~ Serial number.
~ Type, description, and rating.
~ Allpertinent instructions and drawings.
Accurate and complete, identification

-including serial number, catalog num-
ber and rating-should accompany any
reference or inquiry about a bushing to
McGtawEdison Power Systems Division.

HANDLINOUPON RIICRIPT
Ordinarily, handling relates to a bushing
immediately upon its receipt. However, if
the bushing is moved or is out of service
foran extended period of time. applicable
portions of these instructions must be
observed.
1. Uncrating

A. Pty open the top of the crate. Be
extremely careful to avoid damaging
the porcelain and other bushing
parts.

2. LiftinglMOUNTINGFLANGE

GROUND SLEEVE

~LOWER PORCELAIN

LOWER TERMINAL

DRAIN PLUG lin lower
face of terminal)

Figure 1.
Vyphal IHcGrawEdfson (type PA bush(ng.

Each Type PA bushing rated 115 kV or
higher is equipped with a ca pacitance tap
(a tap to one of the foil layers in the insu-
lation) for connecting a potefltial device..

SNIPPINa
Each Type PA bushing is packed in the
horizontal positicn-braced and blocked
at the center flange to prevent movement
during shippina-in an indivtdual crate.

CAllTION
Since the Type PA bushing is top-
heavy, the balance force required in
lifting the bushing may be as much as
one-third its total weight.

115
138
161
196

'Add 20 to 40ft, for crating.

855 ~

875
925

1525'OTE:

For applications above 196 kv
refer to the bushing outhne rJrawing
accom pehyt ttg the TMguinment

A. Use the following table as a guide
for the capacity of the lifting rig re-
quired to lifta bushing:

Net Bushfng VWght
Ob )

These In.".tructions do not claim to cover all details or variations in the equipment. procedure, op process described. re p to provide ditec.':ons
lor meeting eve..y possible contingency outing irstal'atinn. operation. or nainfenance. when adodonIl'torma!:on is des';d tc atis.'I a

proolen not covereo sui'icIent y tnP the user's puPpose, olease contact your McGrawEdisor Pc'vor S ysnms GrAIsions 'es er'„nicer

RI~~ T P i O ~

nest

P PE "I ELPCA PA=A ')'



B. Attach rigging similar to that shown
in Figure 3 to the bushing:
(1) Attach the main harness to the

lifting eyes on the bushing
flange.

(2)Attach an auxiliary tackle to a
sling around the top of the
bushing.

Rgure 3.
7ypical handling rigging with main
hanma attoched to IIftfngeyee m flange
and auxillafy to@de attached to sling
enwnd top ot bushing.

CAUTION
If a Type PA bushing is set down on
its lower end at any time. be ex-
tremely careful to set it down in such
a manner that the spherical contact
surface and the bottom terminal
corona shield are not damaged.

PRKPARINO A SUSHI NO
FOR STORAOE
Type PA bushings may be stored out-
doors. The bottom and top terminals of a
bushing to be stored outdoors for an ap-
preciable period should be given a heavy
coat of grease.
1.Store the bushing in the upright

(vertical) position. supported in this
position at the center flange.

2. If a bushing cannot be stored in the
vertical position:
A. Tilt the bushing from the horizontal

position so that the expansion
chamber is at least 8 to 10 in. above
the lower terminal.

B.ln the tilted position. the bushing
should be supported at the center
flange and upper porcelain or expan-
sion chamber.

INSTALLATION
1.Attach the main sling of the lifting rig

to the lift(ngeyes in the bushing flange
(Figure 3).

2.Attach the auxiliary sling of the rig at
the top of the bushing for positioning
(Figure 3).

3. Liftthe bushing to the vertical position.
4.Wipe the entire bushing. Be sure to

clean off all dirt, oil. and moisture that
may have adhered to the surface during
shipp(ng and/or storage.

S.lf the bushing has been shipped or
stored in the horizontal position, keep
the bushing in the up6ght (vertical)
posltke for48 hours before energizing
It.
~ Before Installing the bushing, rock it

back and forth-while suspended-
to nHease all trapped gas.

S.A bushing installed at an angle with
the vertical shoukf be mounted with
the oiWevel gage facing either up or
down in the plane of tilting to properly
Indicate the oil level.

7.When attaching the bushing to the
apparatus, the mounting bolts should
be tightened a fraction of a turn at a
time-moving progressively in one di-
rection-until the bolts are uniformly
tight.
~ Approximate torque to which bushing

bolts should be tightened:
+in. bolt, NC thread: 60 ft-Ib;
7<-in. bolt, NC thread: 85 ft-ib.

ELECTRICALCONNECTIONS
Connections between a bushing and the
apparatus on which it is to be mounted
may be either fixedwonductor or draw-
lead.

FIxed~nductoe'onnectfons
1. For a fixedwonductor bushing, the tube

or rod of the bushing is used as the
conductor and a connection is made
directly to a terminal at the bottom of
the bushing. The upper and lower ter-
minal constructions are shown in
Figures 4 and 5.
A. The top terminal of a bushing which

uses the central tube or rod as the
conductor need not be removed.

B. To install a fixedconductor bushing,
bolt the flange to the apparatuscover.

1. Six%-1B capscrews for ratings
115 kV through 196 kV.

2. Terminal flange of bushing.
3. Nltrileo4ng gasket.
4. Tlnplated copper terminal.

Rgure4
Top terminer of
busf1lngL



S315-10-1

345

Qo

1

115-kV, 1384V. 161-kV RATINGS

I ~

2-
3

115-kv. 13$ (V. 161 kv RATINGS

1 2 4

2 1

19BkV RATING

I.Curved. tinplated contact surface of
lower terminal.

2. Eight )I-13 tapped holes on 6)f~n. bolt
circle for terminal fitting or corona shield.

3. ~~awed'dapter ring (used for corona
shield and terminal fitting) locked in posi-
tion with

setscrew.'.Four5-16 tapped holes on 3K<in. bolt
circle for corona shield of draw-leatl
bushings.

5.Porcelain shell of bushing sealed to
terminal.

B. Stop gasket
7. Sealing gasket.

Rgure 5.
Lower tetmfnafs and boNng ffangee for
flxedconductor bushings rated 1200,
1600, and 2000 ampL

1. For a dravdead bushing, a dravHead
cable is passed through the central
tube of the bushing and a connection
is made between the tound terminal
and the apparatus. The upper terminal
and the lowerwnd shield constructions
are shown in Figures 6 and 7. The ter-
minal and lead are normally made up by
the transformer manufacturer. A draw-
lead bushing is equipped with a corona
shield (Figure 7) on the lower terminal.

A. To install a draWead bushing:
(1) Unscrew terminal cap 7 (Figure 6).
(2) Remove anchor pin 2 and terminal

stud 6 (Figure 6).
NOTE: Terminal adapter 3 is not re-
moved unless the bushing is being
converted for Iixed4ermlnal use.

(3) Determine the exact required
length of the draw lead.

4

1. Lead pulling eye.
2. Terminal anchor pin.
3. Adapter flange held with

six )I-16 capscrews.
4. Nitrilewring gasket for adapter.
5. Nitrileming gasket for terminal.
6. Copper dravH cad terminal with hole

for crimp connection.
7. Tin plated copper terminal.

'gure

6.
Top tennfnal for drewksed bushing rated
up to 800 ampL

(4)Crimp, braze, or sweat the lower
end of terminal 6 to the draw lead.

(5) Pass a wire or cord down through
the bushing and attach the wire or
cord to the top of the terminal using
lead pulling eye 1 (Figure 6).

(6) As the bushing is lowered into place
on the apparatus. pull the lead
through the bushing.

(7) Lock the lead into position by re-
placing anchor pin 2 through the
holes in the terminal stud and the
adapter fitting.

(8) Replace terminal cap 7 (Figure 6)
with its oring sealing gasket 5.

NOTE: The gasket should be lubri-
cated with a thin coat of oil or silicone

(9) Tighten terminal cap 7 with a torque
of approximately 50 ft-lb.

RXTRRNALLINCCONNECTIONS
When connecting the bushing to the line
or external circuit. make sure the line
and bushing terminal connections are
clean and tight. The line span should be
short with sufficient flexibility to avoid
mechanical strain due to expansion or
contraction of the line or from wind loads.

196+V RATING

1. Corona shield.
2. Lower terminal.
3. Four 5-16 capscrews.
4. Four )1-13 ca pscrews.

Rgure 7.
Corona shields for lower terminals of
drmwleed bushings.

CAPACITANCRTAP
A capacitance tap is provided on each
McGraw-Edison Type PA bushing rated
115 kV or higher. The tap is accessible
in a small chamber just above the mount-
ing flange (Figure 8). This chamber is
closed by screwa&on sealing cap 8 (Fig-
ure 8) with an internal grounding contact.
lf the bushing is to be operated with a
potential device. the ground must be pro-
vided in the device.

NOTE: The capacitance tap is also used for
checking the bushing power factor.

The capacitance tap outlet dimensions
and voltages of McGraw-Edison Type PA
entrance bushtrtgs permit'the'~AGE'"" ™

Type KA-108 potential devices with high-
voltage cables having 2.250-12
thread a&md connections. To use
Westinghouse PBA-2 potential devices,
Westinghouse adapter 30230&GO1
must be used.

WARNINO
The Type PA bushing must not be
energized or operated unless the
grounding cap is in place or a poten-
tial devicewith a grounded impedance
network is properly connected. Spe-
cial procedures apply to power factor
tests.

3



To connect the bushing to a potential
device:
1. Unscrew sealing cap 8 (Figure 8). (Ap-

proximately /', pint of oil willdrain from
the housing).

2.Connect the potential device cable
tighlly in place.

3. Remove fiNing-hole plug 3 (Figure 8).
4. Fill the housing with cable compound

(GE A13A182 cable compound or
transformer oil), leaving an air space
of about )4 in. over the liquid.

5 e

1. Insulator sealing gaskets.
2. Threaded sealing ring.
3. Fiiiingplu(I.
4. Porcelain insulator.
5. Cap owing gasket
6. Tap contact finger.
7. Grounding contact clip.
8, Sawnx&on sealing csp.

CAUTION
Do not remove tap contact finger 6
(Figure 8) of the capacitance tap.
Removal of this contact finger will
cause oil leakage from the bushing.

POlHBR FACTOR TESTINO
The power factor of a McGraw-Edison
Type PA bushing when it is shipped from
the factory is not in excess of 0.60%.

If power-tactor readings are to be made
in the field as periodic checks, it is rec-
ommended that a reading be taken imme-
diately after the bushing is first installed.
This reading-which may differ from the
factory value-will provide a reference
for future comparative data.

NIAINTRNANCE
Under normal operating conditions, a
McGraw-Edison Type PA bushing re-
quires only a minimum amount of main-
tenance:
1.An occasional cleaning of the porce-

lain.
2.A check of the oil level.
3. A scheduled power-factor test.

In exceptionally contaminated (dust-
or saltdadened) atmospheres, all expceed
bushing surfaces should be cleaned at
regular Intervals to prevent an accumu-
lation sufficient to cause corona or
flashover.

Do not attempt to disassemble a
bushing in the field. Special bushing jig.
and fittings-available only at the facto
or in an especially weli~uipped shop-
are required.

Powerful springs in the oilwxpansion
chamber, capable of maintaining gasket-
sealing pressure under varying operating
conditions. are preset and locked at the
factory. They need no further adjustment.

The oil<rain plug under the bottom
terminal, the oil-filling plug in the ex-
pansion chamber, and the sampling and
pressurizing fitting on the flange should
not be disturbed.

Any oil leakage from the bushing (evi-
denced by the oil-level gage) indicates
the need for a major inspection-and pos-
sible disassembly of the bushing. This is a
shop job.

Should the bushing be subjected to
damage of any kind,'etails of the type
and extent of damage should be re-
ported to McGrawEdison Power Systems
Division, Canonsburg, PL 15817. Oo not
attempt to repair a damaged Type PA
bushing without consulting McGraw-
Edison for a recommendation.

Nl(,6!IAWflllSON

Power Syeteme Dtvielon
Poet Office Box 2850
at~ster>h PA 15?80



Type PA Apparatus Bushings
With Prismatic Oil-level Gages

IltlBIIWDlstjN
Power Systems Division

S315-10-1
Service Information

EXPANSION CHAMBER

AMBER

=-= RED .:=
OIL LEVEL—
NORMAL

OIL LEVEL-
LOW, WHEN
BELOW BOTTOM
OF GLASS

Figure 1.
Prfsmatic oil level gage.

GLASS
PRISM

RED
REFLECTOR

McGraw.Edison Type PA bushings
with prismatic oil level gages are ad.
justed at the factory to the normal oil
level at 25 C (77 F). The oil level should
remain unchanged for this tempera-
ture during the life of the bushing
unless the bushing experiences
mechanical damage.

Slight variations in the oil level will
occur due to temperature changes.
Therefore, the top of the expansion
chamber is filled with nitrogen gas at 5
to 10 psi to accommodate the result-
ant oil volume changes and eliminate
voids.

Actual oil level can be observed on
the prismatic oil.level gage as in-
dicated In Figure 1. The oil level is at a
satisfactory height as long as the oil
level can be seen In red on the face of
the glass prism. Low oil level is in-
dicated when the red color has disap.
peared. The glass prism will appear
amber In color over Its entire surface
area when oil level is low.

NOTE:When the oil level is Iow, the
bushing should be examined for a possi-
ble oil leak since continued loss of oil
could result In an electrical failure.

March 1979 Sup':r sedes Sl. 4 Power Srstorns uivio~on
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Power systems Oivialon

Power Transformers
Removing anciR lacing Welded~n
Tank Covers and one

S210-05-1
Service Information

These instructions cover in-the-iield re- w" x
r'ovaland replacement of weldedwn tank

covers and sections of core-form and
shell-form transformers.

TANKCOVERS ANDSECTION
JOINTS
Core-form transformers usually have flat
covers welded to flanges on the tank. The
joints vary in design depending on the size
and type of transformer (Rgures 1 'and 2).

Large conform and shelldorm trans-
formers have tanks that may be split for
shipment, but the joint is essentially the
same, dccurring at—or near-the top of the
tank. usually above the oildevel line.

'/i"DIA
HEAT%ESISTANT
ROPE

TOP ANDBOTTOM
JOINTS SIMILAR

Rgure 3~ section joints of sheN-fotm trans-
formers.

W'x1"
HEAT
RESISTANT TAPE

PRIPARINO A TRANSIzORMRR
FOR OISASSEMbLY
Suitable oilhandling equipment is required
to lower the oil level in the transformer to a
point where the transformer can be entered
and all connections with the cover can be

burning out the joints. The gaskets act as
arc or flame barriers and provide a partial WARNIN4

Before entering a transformer to make
disconnections. nitrogen-which will
cause suffocation-must be flushed out
'with air until the oxygen content of the
transformer approaches pure air

seal for inert gas during the welding or
cutting operation.

(20.99%).

Rgure1. disconnected.
Allshell-form and some split-tank. core-

transformera. form transformers must be completely
drained so that all cooling and other con-

Tanks Of Md3a~dl~ ~h ~ nectfons that bridge section joints can be

sign, shell-form transformers are made in
three secOons with joints as igustratad in If the joints of oil-filledtransformers are

Figure 3. The core and coils are assembled to be flame cut-which requires purging-
ln the bottom secOon, the core resting on
theshelf of thlssectlon. Access tothecole . 1. L~Neo lsu cienOytoenterthetank

and coils requires the removal of the top or-
both top and center sections, dependingoa.-. 2. Reseal the tank and purge with nitrogen.

the required exposure of thecoreand coife.-
By removing the top section alone corn .

piete access e gained to the tap changer condition with Old eflclerlt use ofn~
and bus connections. Both section jolntsof.-
ashell-formtransformerarebelowoilleveL, 4AsOecoolngconeeOa amremoved,

Heat-resistant gaskets in all cover and temporarily seal the openings in the
~ section joints facilitate- safe welding or

Equjpment
1. A heavy pneumatic hammer.
2. A3/8-inch diamond-point chisel.
3. A 1/8-inch diamond-point chisel.
4. A flat chisel with a slight (1/64- x 1/8-

inch) bevel ~ ground back from the cut-
ting edge on the flat side.

5. Protective gloves and safety glasses.

Procedure
1.Cover all tank openings to prevent

entrance of chips.
2. Apply a lubricant (oil or grease) to the

joint:
3. Oitecting the long point of the 3/8-inch

chisel to the root.of the joint as shown
in Figure 4, cut along the. fusion zones
of the fillet (flush with the horizontal,
but slightly back-up to 1/8 inch-of
the vertical face of the fillet):

4. Using the 1/8-inch chiseL clean out
the weld at the root where the weld
may have penetrated behind the
fusion line.

5. Before. breaking the seal, chip the
joint with the flat chisel, making the
joint ready for rewelding.

8. Wipe away all loose chip particles so
that none can fall into the transformer
when it is

opened.'.

Matchmark or key the position of the
adjoining parts so that they can be re-
tumed to the same relative position
when rewelding..

NOTE Matching the position ot the adjoin-
ing perte is especiafiy Important in contour-
desfgn tanks because there are usualty rigi
pipe connections bridgin these Iointm arid
these connections requite very close align-

'n" x I"
,

HEAT~
RESISTANT TAPE

Figure 2
Typical cover joint of larger core-farm
t~ansfotmera

RRMOVINOAWaLP'
BYCHIPPIN4
Removing the joining weld of a cover or
tank section by chipping does not require
purging the tank, but the process is rela-
tively slow.

' i~Jgt

Rgure 4
Positioning a diamond-point chisel for
chipping a weld.

t'hose instiuctions do hot claim to covoi all details or variations in the ottuipmont'rocedure. or process dosonhod. io~ l". p v .a,. io„. ~

!inns /oi'oot ng ovofy possible contingency during installation. operation. Or memtenanco. When additional inlorma!ion is nei ioc a sat.
i:ty a piohiem noi covoiad sutliciontiy Par tho usor's purpose. pfoaso contact your McGraw Edison .r'ower Systems G;,i if. r'a ~a

Noiombar 682 i 8 potsedes8/60



8. Drive the flat chisel directly into the joint
to crack the seal.

NOTE: A litton the cover or tank section will
help Io break open the joint.

9..Lift off the cover or tank section very
carefully to avoid damaging the internal
assembly.

CAUTION
lt is especially important that the center
section of shell-form tanks be lifted
evenly-straight up-because clear-
ances to the core assembly are very
small and damage could be caused by
poor lift.

REMOVINGA WELD BY
BURNING
Opening a welded joint by gas cutting
(burning) is safe and fast if proper precau-
tions and procedures are followed. Gascut-
ting is especially suitable for larger trans-
formers where the welds are heavier.

WARNING
When burning outa weldjointorreweld-
ing a joint. all tank openings must be
sealed and the gas space purged with
nitrogen. The oxygen content must be
reduced to a value not exceeding 3%.
The tank must be kept under positive
pressure-up to one psi-so that there
willbe an outward flowof gas at leakage
points in the weld joint. The transformer
must be under continuous inert~as
pressure when weld joints are cut open.
Gas pressure should be held on the tank
for two or three minutes after the weld
cutting has been completed.

During cutting and welding opera-
tions, fir~xtinguishing equipment
(CO>is suggested)-and the manpower
to handle it-must be on hand.

Another recommended safety pre-
caution is a wet heat-resistant blanket
for extinguishing spot fires that can
start because of residue oil in the joint
seeping out and becoming ignited.

In the burning-outoperatlon. as�ase-

ction�i

burned out. pack the jointwitha
paste made ofhigh-temperature Quik
Cote cement or equivalent, and water
to control spots of burning oil and to
help seal gas leaks.

As more and more weld is cut out in
the burning operation, it becomes in-
creasingly difficultto maintain a positive
gas pressure: however. a safe, posithre
pressure must be maintained atalt tfmea
A positive pressure can be recognized
by the smoke from cutting being
blown out to the side rather than drift-
ing

upward.'quipment

1. A heavy<uty. gaswutting torch, pre-
ferably an oxy-acetylene torch.

2. Heavy<uty, flam~utting tips or goug-
ing tips equivalent to AircoStyle183, size
no. 6 or no.8.

NOTE: Veryheavyweldscanbemoreef-
ficientlycut with no. 10 or no. 12 tips.

3. Sufficient cstamps to permit about 15-
inch spacing along the weld joint.

4. A heavy machinist's hammer or pneu-
rnatic hammer.

5. A flat chisel.
6. Purging equipment (including adequate

nitrogen).
l. Oxygenwontent measuring equipment.
8. Fi~xtinguishing equipment.

A. COz is suggested.
8. Awet heat-resistant blanket isrec-

ommended.
C. High-temperature Quik Cote

cement or equivalent.
9. Welding gloves and welding goggles.

Procedure
1. Starting at acorner, use a neutral flame

to heat the weld joint to a white heat
before introducing the cutting oxygen
to the joint.

NOTE: Move the torch forward slowly an
inch or two. thenmove itback quicklyabout
half an inch to blow out the cut as shown in
Figure 5.

~t

PARTIALFILLETREMAINING

CORNER CUT 8ACK

SLIGHTGROOVE~ X
PARTIALFILLETREMAINING

Figure 6.
Typical sectfon through g~t filletweld.

2. Open the weld lointbycutting diagonally
down through the center of the fillet,cut-
ting slightly beyond the fusion line to in-
clude weld penetration as shown in
Figure 6.

NOTE: This may leave the edges of the fillet
in place. a condition which is acceptable
because this is good material and saves rod
when rewelding.

3. As cutting progresses. apply a cwlamp
in the center of each 15-inch (approx-
imate) section to keep the joint sealed
as well as possible. thus conserving gas
and reducing fire hazard.

NOTE: No chance should be taken of driv-
ing the cutting hame pest the heat resistant
gasket stop by asowing the joint to separate.

4. As each 15-inch section is cut loose,
apply high-temperature Quik Cote
cement or equivalent to the Joint to
conserve nitrogen gas.

Figure 5.
Positioning the tor'ch and flame-cutting a weld.
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5, Before removing the cwlamps, all slag
and spattermust be carefully cleaned off
the tank.

NOTE: it necessary,usetheairhsmmerand
flat chisel to remove irregularities and
particles that are not good metal.

6. Before unclamping, match-mark or key,,
the position of adjoining parts so they
can be returned to the same relative
postions.

7. Afterthe clamps have beenremoved. use
the air hammer and flat chisel to break
the joint open.

NOTE: A lifton the cover or tank section wiii
help in this operation.

8. Lift off the cover or tank section very
carefully to avoid damaging the internal
assembly.

NOTE: This is especially important for the
midsection of contour<esign tanks be-
cause clesrances to the core assembly are
very close.

REWELDINOATANKJOINT
PteparIng The Tank For
Reweldlny
1. Thoroughly clean the meeting faces of

the cover and the tank sections beforere-
assembling,

NOTE: Very little chipping should be
necesssry it the material is good metal.

2. Remove the old heat-resistant gasket
and clean the tlange surface.

3. Exercise great care to prevent any
foreign material from getting into the
transformer in the clean-up operation.

NOTE: This msy require some form of bar-
rier with a sealing lip that can be moved
along the tank flange as the surface is
cleaned.

4. Install a new 1/8-inch x 1dnch heat-
resisant tape gasket as shown in Fig-
ures 1, 2, or 3. This gasket must be in-
stalled around the entire tank perimeter
to be welded. Tightbutt joints, without
gapa, are required at the comer splice
points. Cement the gasket to the tlange
using G.E. compound no.1201 (Giyp-
tal) or equivalent.

5. Carefully position the tank parts using
the match-marks or keys made before
breaking the joint open.

6. Clamp the tank parts at close intervals,
reducing the gasket thickness by about
one-half to make the best possible seal
and alignment.

7. Purge the tank with inert gas to less than
3% oxygen content and hold the tank
under pressure during the entire reweld-
ing operation.

Rewelding The JoInta
1. On all joints, use 5/32-, 3/16-, or 1/4-

inch<iameter American Welding
Society Type E-6010, E~12, E-7018
low&ydrogen, or E-7024 welding rods.

NOTE: E-7018 Io~ydrogen rods must be
dry-moisture content must be less
than 0.6t'o-to prevent hydrogen embrittie-
ment which can result in porosity snd weld
cracking.

2. If the edges of the cover of core-form
transformerscanbe pulled downtight
with clamps, a satisfactory seal can
usually be effected by laying a filletweld
at least as large as the original weld with
a single pass.

3. Ifthe edges cannot be closed tightly,one
pass may not adequately fill(or burning
gasket cement may cause gases to blow
out), preventing a good single-pass
weld.

4. For welding joints between sections of
contour<esign tanks, three weld
passes-'resulting in a 1/2-inch fillet
weld-are recommended for structural
as well as sealing reasons.
A. Laythefirstfilletintherootofthejoint.

NOTE: This is a plugging weld which
does not provide a perfect seal. but it
does provide strength snd a base for
the final two filletwelds.

B. Figure 7 shows the general areas oc-
cupied by the three filletwelds.

C. Slag must be chipped away aftereach
weld pass.

SEALING FILLETS

FLUGGING FILLET

Figure 7.
Typical bead deposit of a thalass fillet
reweld.

TESTING FOR LEAKS
After all welding has been completed. test
the weld joint tor leaks. An acceptable leak-
testing method is:
1. With relict devices mounted, place the

tank under a nitrogen pressure equal to
one psi less than the maximum positive
pressure shown on the transformer
nameplate.

2. Paint the weld joint with a soap-bubble
solution such as glycerin and liquidsoap.

FINISHING
After all weld joints have passed the leak
test
1. Using a wire brush and an evaporating

solvent, thoroughly clean the weld joints.
removing all dirt, slag, and oil.

2. Paint the weld joints, applying a primer
coat and two tinish coats with adequate
drying time between coats.
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5-200r 5-210, 5-225, D-235

5-230, 5400, 5-990
STATlON AND INTERMEDlATEHlGH-VOLTAGEARRESTERS

IHDQQR QI| QUTOQQR SERVICE

TRANQUELL'tation Arresters
2.T-612 kV Rms

5918
Page 3

lune 28, 1982

PRICES

ArresterR~
Lvvtes

Cost'estob@

(L Nl
, IVvsts

Hots»sly Used oe Srstetts
V Ooss (L4)

5orrtby Gtovtrded
Nevttot Syststtt

IVvttts

Os)to or Sedeovse
reoveded Nevtrot Systeto

LVvtes

H'cdvcvrtees St»tet Goos
taodel Nvteber Ust tricor

(Gtoy ters»toto) GG Tbt)* *
Model Hvrtrber Ust trice

(Grey tote»to)st) G0-760

power Ttonsfottnor Frodu~(A85000)

5»role ttote Atrestertt

UCTIO~ALTOPUTDOOk CONSTkSTANDAkD 0
2.7

s4
5.1

6
74
RJ
9

10
12
15
Ib

21
24
27'0

)N
120
IS2lie
164

172
140
192
225
2io
255
264
276

255
29i
300
$ 12

2.20
2.5i
3.70
i,20

5.04
6.10
6.90
74'2

bAT
10.16
12.70
15.24

17.1
)94
21.9
'2iA

294
31.7
364
35.9

43.7
sb.b
534

72.9
774

byrS
Oyr2

IOS
110
)19

)39
lib
1$1
1 bi ~

17)
209
2 li
214

225
232
23i
236

2A
2A
a lb'

i.lb br i4»
i.b
6.9
6.9
7.2

7.62
7.97

13.4»
13.4

23»
23

344
41.4
db»

11$
)1$
13a
135/161
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DLSXBN S f A'I'US FLAB..
IEf Er a 0 0 0 ~ 0 ~ ~ ~ 0 r ~ 0 n ~

Upt ian? (lut, Hn, D,
lupi

3.5: Oi '. 46 Hr" ALJCi
199'ITs

s r ~ o r n 0 ~ ~ ~ 0 ~ ~ ~ ~ ~

RECORD XD0 0 a 0 0 a ~ e a ~ n

CONPGNENT ID......e.
VALJD0 ~ e ~ ~ 0 u ~ » 0 n e a 0 0

CGNPQNENT DESCRIPTIU

(Vlf Ld)
I-idge

f HANSJ<J I'I"1"f.'R

(Mt=Le'.)

ES1S"I ANCE TLAP DETECTDR,
ATE« I'L'fJPI='HA'I UHF=

0 a

l DSu r 0 0 0 ~ ~ 0 ~ o ~ 0 0 a a s a 0 s e ~8
f. LEILEV a ~ II 0 r 0 0 ~ ~ 0 ~ ~ 0 ~ 0 0 0 n ~ n 0

LUG — BI DB LXNF:.... ~ ~ ~ .. ~ .
t Gl.. — BL.DB t:ULUNtu.........
s1Ydn ~ 0 a 0 s 0 e ~ 0 1 0 ~ 0 0 ~ 0 ~ 0 ~ u 0 0

C»LIaFTY0 s r ~ i 0 n ~ a s ~ ~ ~ a ~ ~ n e ~ 0 r o

GLJAL(3HPa ~ e ~ r e s ~ e r 0 0 ~ n ~ 0 0 ~ ~

SEIS (SSf ) ~ 0 0 ~ ~ e 0 ~ s n r n n s r 0

SPEC NBHr ~ ~ ~ ~ n n ~ ~ ~ 0 0 n ~ e ~ ~ ~

A»)t tf LIGDE, CLAISbo ~ r ~ ~ ~ 0 n 0 s r
(1IA CATEBUHY.... ~ .. ~.... ~ ~

EQ FLAbo r e ~ s ~ ~ ~ ~ ~ ~ 0 ~ I ~ ~ r a ~

SQ FLAB0 u a 0 ~ 0 ~ ~ 0 ~ ~ s ~ 0 ~ n e o

TQRNr s ~ e ~ r n 0 0 r 0 0 ~ s 0 ~ ~ o ~ ~ 0 0

DESIBN STATUS FLAB.. - ..
Upt ian? (tuL, Hn, D, Dr~,

iuine i>lil
is OP Ob r'i AUB i99i
JIT0 n 0 s r 0 ~ s ~ n s e 0 a ~ 0 ~ r a 0 ~ 0

Rf (1URD ID~ s ~ I ~ e ~ e e ~ ~ 0 Ii ~ ~ 0 u

CUJ~IPGiuEfuI'D......... ~ .. ~ .
VAL ID~ r 0 e ~ ~ s ~ r ~ ~ 0 ~ s u n u ~ n r ~

CGNPGNENT DESCR1PT ION.

(l>JEL.c')

ESISsAtuL;f= TENr~ Df="It=f.vG«,
ATEH TF=.JRPEHATURL

BLDbe n ~ o ~ u 0

ELEV0 s ~ ~ ~ ~ ~

LOC — BL.Dt:~
l QC — BLDB
r, M«»i»UYI,)e 0 o ~ 0 ~ 0 a

SFTYr ~ o ~ e ~ ~

t.tLJAL.BRP....
SEIS (SSE) .
SPEC NBH. ~ .

n n ~ 0 ~ ~ s

L1NE. ~ .
t:t)Lf)NN.
0 ~ e ~ ~ s 0 n ~

~ 0 e e 0 e r 0 0

~ ~ n 0 ~ o r ~

~ » 0
't

N.... (.'APACI 'I'AtuCf" P HLSSUHa
o 0 ~ 0 p a SC
~ n s 0 n r 'i='b i
~ 0 n ~ 0 0 tgf

29&'. 00
CJ1JS

e 0 s ~ s ~ J 1314

~ 0 n 0 a r iuA
~ ~ 0 ~ 0 ~

COiriN
0 0 ~ ~ ~ ~ NA
s ii ~ n 0 ~ 1

e r r 0 s 0 Y
0 a ~ u 0 ~ Y
a a e o ~ o P
0 o a n n 0 C

0 ~ ~ 0 o IF
DP„SR~ RDr HV, S, t3, >)

ne lrix1e Paint Na.,tet" E;q(tiprnent L.x»!L
Ltnib 8 AI.1 I-ie1d'..- SL'J.-'.J(

r o 0 e ~

006iG38()9
! —.'t:NH~T&(;.'/8

ar ~ 0»eGJ
N... i00 QHN (r;ODL'B C-PLATINUN H

J~JGtuITURS SUfb~r'1-""~~IUiu PUUL M

PC
HPH
46
089. 00
CNS

NA

t'04i 0
NA

Y
Y
P
C

f<D, «V, S, U, ?)
e Paint t1fa«~tet" Eqttiprr!en'i."'t

ttnit ~'11 Fie1d!.» - ."3F:.L't(

I,
0 ~4 K Ob'PS'
PCl>tb a TI..G7A
'9
iOO QHN (< ODFS C lJLATZNUN H

NONIrGHS Sur~PRESSIQtu PQUL M

s 0 n 0 0 0 PC
~ ~ s e ~ e «»1,*
e e a ~ r e 46
~ ~ s s r ~ 0600 00
ense ~ ~ Lit»l
~ 0 ~ a ~ 0 I 1'
00,000 IluA

~ 0 ~ 0 0 r
C043. D



I

II



l«lH

Y
Y

Hh»)L. LiUJJt. LtI HSS» e ~ a

QA (»A I'EbUHY ~ 0K FLAbs 0 ~ ~ ~ ~ 0 af P It 0 ~ It

\)Q FLAbtl ~ e 1 1 0 ~ 1 0 0» 0 ~

I URNP o ~ s o ~ 0 ~ ~ ~ ~ 1 ~ ~ tt

DEC>XbN STATUS FLAG.n
Qpt ion ~ (NL, Hn, D,

Ni
35:Or'44 PP AUB i99i
I.'I'IT» tt 0» 1 o r 1 0 a e tt a o tt ~ e

HECGBO X De p ~ 0 ~ 0 ti 0 0 0 ~

CONPONENT XD..... ~ ..
VALIDP ~ 0 0 0 ~ 0 e ~ ~ ~ ~ r 0 ~

CGNP(3NENT DESCRIPTIG

BLDbn ~ ~ 0 e ~ s 0 e» ~ ~ s ~ e s

ELK V» ~ ~ ~ 0 s e ~ ~ 0 ~ e ~ ~ r t

LGC — BLDb LINE.....
LGC — BLX)8 CGLUI»IN...

V'4,'4e 1 0 e e tl 1 ~ ~ » 0 ~ ~ 0» ~ ~

SFTY» r ~ ~ r ~ a ~ o 0 n ~ ~ ~ a 0

QUALBRP» ~ ~ ~ 0 ~ 1 P ~ 1 ~ ~ ~

«LEIS (bSf .) ~ ~ ~ ~ ~ ~ ~ ~ ~ e

bpf C NBHP o ~ e s 1 ~ a e r 0 r
ASNE CODE CLASS.....
QA CATE4OBY» a ~ ~ 0 0 ~ a a

EQ I LAbe ~ 0 0 ~ 0 ~ 0 ~ 1 ~ ~ Ia

SQ FLAba r 0 r 0 ~ a e ~

TURN0 ~ ~ ~ ~ ~ ~ 0 s a a ~ ~ » ~ 0

DESIGN STAI'US FLAb
Upt ion'P (NL, Hn» D,

Ni
3.5:03: 10 BP AUb 'A93l
HI f'r at 0 ~ e» ~ r o ~ e ~ r ~ tt o ~

RECORD IDe ~ 1 s ~ ~ r r ~ r ~

CQNPUNENI'D........
VALXD0 s 0 0 r ~ ~ r ~ ~ 0 0 a s e

CQNPQNEN I'f=iSCBIPTIG

BLDbn ~ 0 o ta ~ 0 0 a 1 ~ o o s 0 ~

ELFVP ~ ~ ~ e 0 e v o 1 a ~ ~ ~ e e

LUC — BLDG LINE»10 ~ a

LUC — BI DB C(3LUNid...
YU»»na ~ ~ e ~ ~ ~ e e 1

br TYI TYa e ~ e 0 ~ e ~ 0 a r 0 ~ e ~ 0

QUALBHPP 0 a r 0 ~ r n o s a ~

SEXS (BISE) ~ p 0 ~ 0 ~ e e ~ ~

SPEC NBB» 0»» a» ~ a s 1» e

ARNE C(3DE CLASS.... ~

QA CATE(:)UHY.. ~ ~ ~ 1 ~ ~

EQ FLA80 e ~ e ~ a ~ r o 0 a ~ ~

b(tl F

LA�(»

~ w 1 o» ~ o 0 tt ~ r ~ ~

TGBNP v 0 0 a ~ ~ s ~ o 0 0 n a a a

DES IbN STATUS f-'LAb. ~

Upt ione (NL, Hn, D,
Ni

i5 ."03.» 48 PP, Atjb 3.99 3

I-lgT0 I e 0 e tt n e ~ ~ It n e o 0 at

BF'CURD XDP» ~ 0 a a 0 e 0 0 0

CUI»IPUNEIMT XD........
VAL1Dr a ~ n a 0 e ~ ~ s e v ~ ~ ~

CONPQNf-'HIT DESCRIPT IO

1 t 0 ~ 0 0 P
P l

1 It a 0 e

Dr'» SR» BD» RV» '~» Q»
ne t»ji I8 POint gtAtwter'qui PAlent Lit)t (Nt;L«)

tlnit F'3, I I='xr 3 d~ — (~IEf-:I< lt 'i4 lg t~ 4
0 0 o ~ ~ ~ l.

OF.'4 I057;~'5
1 0 .. ~ s '~Ci»i«~>~ I IP,Gi JA

~ 0 0 ~ ~

N..... IOO QHN 8 ODEb t't ATINUN HL'SXb JAIL('f:: TENJi D'I="fL("IUI<»
i»IQNXrORS SUPPHESuIUi~l I OOL WILH I'L»JVL HAIUW~

e» e 0 ~ 0 I C
a ~ 0 o a e I F«4

~ e e ~ ~ ~ 46
v ~ ~ ~ 0 o 340ta 00
e e ~ ~ e e Ci l«l
r r ~ 0 r ~ ~ GB
1 0 ~ r ~ n NA
e ~ 0 p ~ ~ r
~ 0 ~ r e ~ C04 ID
~I s ~ ~ ~ ~ NA
0 ~ e e ~ e 1

~t 1 ~ a 1 ~ Y
~ a ~ e e 0 Y
0 p ~ e ~ 0

a ~ e» 0 0

DP» bB» f<D» BV» b» 9» 7)
ne Ni3.e Point Natter equipment i i' (NhL~)

Unit 2 All Field: — h(:f:I( I'"19e
~ e» te ~ ~ Jl,

0()A 3, b'3310
je'(.ii>JU 5'f <'GAB

~ e ~ ~ ar ~ 9
N..... IOO QHN 6! ODEb C PLURI INUI»I Bt;.;SISTAN(;f- (I:Nf DLIEt:l'OR,

NUNITQBS SUPPHESSIUN POOL IJAIk:B fI»t»IPI.;HA'IUH'..
~ 0 e 1 o e PC
s r 0 ~ o tt f t

~ ~ e e ~ o 46
~ ~ ~ 1 o r f500 OO
o ~ e e ~ ~ CINS
~ 0 r e e e tt allH

I%4

e ~ ~ ~ ~ ~

CO4lD
NA

e ~ 1 ~ e e

~ ~ 0 ~ ~ p Y
a ~ e it n ~ Y
n 0 ~ 0 0 n P

0 a a 0 ~ \ I

DP, SB, HD, RV» S, (2» 'P )
ne i»IiI<1 Point i»ia..'ter Equipment Li: t (i>IEI,.~'.)

llnit 0 All Fir.),d»' Ht;:f-.I( Pi:AglP

a» e e

000359«oii
PI,~~IV»~ 'I'I„'«>le&

~ 0 ~ ~ a ~ Q
Ne. ~ ~ ~ 300 UHN (! OI)F,b C Pt.iATXNUI<l BEUXU'JAN(at;I Tf;.'INP Dk."I'I;.;(.'T(3H,

e

NUNI1'UHB SUPPRESS lOIM J»UOL MA I'O'H I Ll»IVI.".HATUHf;:
B Dbtait «LDb» 1 0 s w a a e ~ 0 n e n o 0 1

t, I P Va',L4 Via r ~ ~ 0 0 e ~ o 1 s 0 0 ~ a ~

LUC — BLDb LXNE.... ~

Pt

46
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I UL SLUL«4lJ! Ui'!!ln 0 o
xi<.I ~BYB» ~ 0» n ~ ~ ~ 0 0 0 e a 0

~bf 3 Yn ~ ~ o n r ~ o 0 a ~ ~ I< a ~ o

QiJALbHP0 r s 0 0 ~ ~ ~ 0 0 0 e

BEXB (BBE) ~ ~ ~ ~ ~ ~ ~ v - ~

bpf, C NBH0 0 ~ 0 ~ ~ s 0 ~ o 0

ABNE CODE CLASS. ~ « ~ ~

QA CATEGUHY.. ~ ~ .....
EQ FLAG0 ~ ~ ~ r ~ ~ ~ ~ r o 0 e

BQ FLAbe 0 0 e ~ ~ ~ ~ n ~ 0 r
f ARNn ~ ~ ~ a s ~ 0 0 ~ ~ n 0 ~ s ~

DESIGN BTAruB FLAbn.
Upl ion? (NL, Hn» D,

Ni
15: 04". 09 Rr~ AUG 1991
H ITseaasaes»oar ~ a ~ ~ o

RECORD ID......... ~ .
CONPQNENT XD.....0..
VALIDrn ~ e 0 ~ a ~ ~ 0 ~ 0 ~ 0 0

CONPONFNT DLBCRIPTXO

LDSs ~ ~ a ~ s 0 ~ ~ 0 0 ~ ~ 0 0 0B
ELEU0 ~ ~ ~ ~ 0 0 a ~ s v n ~ ~ ~ ~

LUC — BLDG LINE....
LOC — BLDG CULLINN. ~ .
C'&We»YBe 0 0 ~ 0 0 ~ e ~ 0 a ~ ~ ~ 0 ~ 0
C~K'<)FTY0 o n ~ 0 s ~ ~ ~ ~ e e r 0

QUALGRP0 0 ~ ~ 0 ~ ~ ~ a ~ ~ ~ ~

SEXB (BBE)..........
SPEC NBfke ~ 0 ~ ~ oes»000
ABNE CODE CLASS... ~ .
UA CATEbUHYas»ennead
EQ F'LAGII ~ ~ ~ ~ 0 ~ '0 ~ ~ 0 ~ 0

bQ f LAbe 0 0 ~ ~ 0 ~ ~ ~ ~ v ~ 0

TORNs n s r ~ 0 0 ~ ~ ~ 0 ~ 0 r 0 o

DESIGN BTATLlh FLAG..
Qpb ic r>? (NL, Hr!» D,

Ni
15:04".42 hi'UG 1991
H ITs 0 0 ~ e 0 ~ 0 ~ r n ~ ~ 0 ~ ~ n

RECORD IDo n ~ 0 ~ s ~ 0 a 0 ~

CONPUNENT ID..... ~ ..
VALID0n s 0 ~ ~ ~ 0 a ~ ~ 0 ~ 0 ~

f'UNPUNENT DEBCRIPTXO

BLDGn ~ ~ 0 s s ~ 0 e ~ ~ o e 0 ~ ~

ELL'Vs ~ 0 ~ r e 0 ~ ~ ~ ~ ~ 0 0 ~

LUC — BLDG LINEa 0 ~ .
LQC — BLDG CQLUl'iN...
M&4B I l30 ~ a ~ r s ~ 0 0 ~ e ~ ~ 0 ~ 0 0

SFTYs ~ ~ 0 ~ e ~ 0 ~ ~ ~ ~ ~ 0 ~ ~

QUALGRPs ~ 0 ~ ~ e ~ ~ ~ 0 a r s

BEIB (BBE) ~ ~ ~ 0 0 ~ ~ ~ ~ ~

BPEG NBHo e ~ 0 ~ r s ~ 0 ~ ~ ~

ABNE CODf-< CLASS... ~ .
QA CATEGf)HY......:0 .
EQ FLAGe 0 ~ ~ ~ ~ ~ ~ ~ ~ ~ 0

BQ FL.AB0 ~ 0 ~ ~ ~ ~ 0 ~ 0 ~ 'e ~

TGRN0 0 n ~ 0 ~ 0 r a ~ r ~ n ~ n ~

Df. SXBN B rATU~J FLAG
Qpt ian? (NL, Hr!» D,

Ni
1':05."07 6'» AUb 1991
HXTe n 0 0 a a ~ ~ ~ ~ ~ ~ e r o o 0

RKIURD IDV ~ ~ ~ ~ ~ ~ 0 ~ ~ ~

CUivlPUNENT XD. ~ ... ~ ~ „

~ a 0 ~ r'a Ao VV
~ s ~ ~ .-Cl 'IB

o ~ ~ ~ I s»fN

~ ~ e 0 NA

C041D
NA

~ ~ 0 1

~ ~ ~ ~ Y
~ o 0 e Y

fJ

C

P, SR» HD, HV» B» Q» P)
Nile Poir!8 Nasser Equipmer>4 Li!~b (NELk.')

Urlit c.'ll f- i el'!' BEEf(
~ o 0 r I

Vr 4105737
g,CNB@ TL.69A
Q
100 OHN (Ij ODEb C PLAT1NUN Rf: Bi6»

NQNITQHB SUPPRESSION POQl,. MA'r».H
aalu PC
~ s ~ ~ 220»

46
240. 00
CNB

~ ~ ~ ~ I»P)

~ 0 ~ ~ NA
~ 0 0 ~

C041D
NA

0 0 0 r
Y

~ 0 ~ ~ Y
~ ~ ~ 0 f

BR» RD, HV» B» Q» ? )
i le Puiet i»i~<~ter f. qui preen(; Limb (Nh='Ld)

U>it, 2 All Field~~ — '«Ef f(
n ~ ~ n

008159~i 1 2
. ~ .. 1 PCNB~TE708

Q
100 UHN 8 ODEb C Pt ATXNUN REBXB*
NONI TUR .. Ur PREBBIt)N PQui AArL:H

~ 0 ~ r PC
2iP»«

~ ~ ~ 0 46
3Pw. 00

~ ~ ~ ~ (rNe»
e ~ ~ ~ ( <»R

NA
~ ~ ~ ~

C041D
NA

~ 0 0 0 1

~ v ~ Y
0 0 0 a Y

C
BR, RD, RV, B, Q, ?)

lIe PQ lr)t NAG L er Equal PNevlfI' i "n8 (NELi»}

Unit 2 All f-'elcl~- — Bf:,El<
0 0 ~ ~ C.

0~~41057;«9
o ~ (2CP'lw ~ f k.", <r&A

0 ~ n

~ a v ~

0 ~ r 0

~ n

r n ~

0 0 ~

Nr ~ s 1 ANCE TENf Df-.Tf;.C(UR,
Tl.":PiPEHA l l3Hf..:

V r r ~

n a a 0

a ~ 0 a

DP,
r!e N

a ~ ~ ~

Ns r 0 TANr L-. Tf-..NP f)f-.fECTQR,
rEt~llpf.<RATUHE

~ n ~ ~ ~ a

~ ~ ~ n

e r ~ ~

e r 0 0

a e s a

DP»
r!e N

a ~ n
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VHI lUa v e ~ o ~ a v s a a r o o v ~ e r o v ~ 8
CUNf ANENT DESCRIP'1 IUN...

VI '

'V

BLDG a s e ~ ~ r ~ v a ~ ~ s v ~ e

ELEVr ~ r ~ a a o r a o r a v ~ ~ e a ew

LGC — BLDG LlNE...... ~ ..
LGC — BLDG CGLUl»1N.......
C V'C%3Yoa 1 ~ a ~ ~ ~ ~ ~ ~ o ~ v ~ o ~ e ~ ~

BPTYs ~ ~ ~ ~ ~ ~ o v ~ a ~ ~ ~ ~ ~ ~ ~ e ~

QUALGRP o ~ ~ ~ e ~ ~ ~ ~ e o ~ a r ~ ~ ~

BE IB (SBE) ~ ~ o ~ ~ ~ a v ~ o e ~ ~ ~

SPEC NBR ~ ~ ~ ~ r v ~ ~ e r ~ e v ~ ~

ASl»1E CGDE CLASS.... ~ ....
QA CATEBGRYa ~ a' s ~ ~ ~ a a a ~ ~

EQ FLAG ~ s ~ o ~ ~ ~ ~ ~ ~ ~ r ~ r a

BQ FLAGo ~ ~ ~ ~ ~ o o ~ s s s ~ s a ~ ~

TGRNr r ~ ~ a ~ ~ ~ ~ ~ ~ ~ a v r r g r r ~

DESIGN 8'TATUB FLAG.... a v

Gpt ian'? (NL, Hn, D, DP»

400 GHN 9 0DEG C PLATINUM RESISTANCE TE1»lP DETECTOR»
llGNITGRB BUPPRESSIGN PGGL WATER TEMPERATURE
PC
P.23

328. 00
ChlS- —,

~ - '„..>D
---'A

~ .
C041D
NA

. ~ 1

Y
~ . Y
~ P

C
BR» RD» RV» 8» Q» P )
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COLO IT ION345KV
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345/

82.5K V 311 KV
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2VBB-UPSID

FROM SCRIBE SUBSTATION OSCILI OGRAPH RECGRO

12V DROP ALLQMEQ IN THE CABLE FROM THE LQAO CENTER TO THE UPS

m7- AD-
A77AQw6~

VOLTAGE PROFILE FOR THE NORMAL SUPPLY PKE4oj4
TO UPS DURING FAULTED CONOIT ION





(
c6

1

Q HOUSE 1 DAU 1 RECORDING

NINE MILE POINT UNIT 2
SCRIBA OSCILIlXRAPH

AUGUST 13 1991 EVENT

CHANNEL IDENTIFICATION

01 E(i a) 345KV BUS A
02 E(i-s) 3". KV BUS A
03 E(3 „) 345KV BUS h

CALIBRATION

50V/cm
50V/cm
50V/cm

PT OR

CT RATIO

3000/1
3000/1
3000/1

BEFORE
CH VALUE

1.4 .210KV
1.42 213KV
1.4 210KV

DURING
CH VALUE

1.2 180KV
.55 82.5KV
1.2 ,180KV

AFTER
CH VALUE

1.4 210KV
1.4 210KV
1.4 210KV

05 I(»2) 345KV LINE 21 5AHPS/cm 2000/5 .32 640A 1.13 2260A LOU

08 E(q „) 345KV LINE 21

10 I(pa3) 345KV LINE 23
11 I(R) 345KV LINE 23
12 Eo 345KV LINE 23
13 E(3 „) 345KV LINE 23

50V/cm

5AHPS/cm
5AHPS/cm
20VOLTS/cm

- 50VOLTS/cm

2000/5
2000/5

3000/1

.87 1740A
0 0

1.42 213KV

3.05 6100A
.75 1300A
.3 18KV
1.15 172.5KV

3000/1 1.4 210KV .54 81KV 1.4 210KV

0 0
0 0

Generator Voltage
Decay

HOUSE 2/A RECORDING

1 E() ~) 345KV BUS B
2 E(i 3) 345KV BUS B
3 E(3 ) )

345KV BUS B

80V/cm
80V/cm
80V/cm

3000/1
3000/1
3000/1

1.56 374.4KV .95
1.5 360KV .85
1.53 367.2KV 1.4

228KV 1.48 355.2KV
204KV 1.47 352.8KV
336KV 1.5 360KV

5 I(pa3) 345KV LINE 20 5AMPS/cm
9 I(pap ) 345KV LINE 20 5AMPS/cm

2000/5
2000/5

.28 560A

.28 560
.6, 1200A LOV
.88 1760A . LOW

001536KK
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2VBB-UPS1B LOAD LIST

g(-ail 'j l

s/~/~ i

t

2VBB-UPS1B

2VBS-PNLB181 2VBS-PNLB182 2VBS-PNLB111

2LAC-PNLU84 2COP-PNLU82

2VBS-PNLB187 2VBS-PNLB188 2VBS-PNL'B189

INPORMATIGNONLV.

AFFECTED LOAD LIST



P

,Ma c( i) rl *~ 5
I



f

l

~PS NO: 2VBB-UP81B
'%5 4L NO: 2VBS-PNLB102

DIST PNL NOS 2VBS-PNLB108
BKR NO: 1
CIRCUIT NO: 2RU118

DRAWING REFERENCES
EE-118
EE-3RT

LSK-22-3M
TL2RMS-060

FEED TO DEVICE DEVICE LOCATION PLANT IMPACT

2RMS-RU118

BLDG

TB

ELEV

265 NOTES 1, 2 6 3
RAD AREA MONITOR FOR RADW SAMPL
RM



4



(
.8 NO: 2VBB-UPS1B
L NO: 2VBS-PNLB102

DIST PNL NO: 2VBS-PNLB108
BKR NO: 2
CIRCUIT NO: 2RU137

DRAWING REFERENCES
EE-llS
EE-3RT

LSK-22-3M
TL2RMS-035

FEED TO DEVICE DEVICE LOCATION PLANT IMPACT

2RMS-RU137

BLDG

TB

ELEV

266 NOTES 1, 2 & 3
RAD AREA MONITOR FOR HOT MACH
SHOP





PS NO: 2VBB-UPS1B
HL NO 2VBS-PNLB102

DIST PNL NO: 2VBS-PNLB108
BKR NOT 3
CIRCUIT NO: 2RU119

DRAWING REFERENCES
EE-118
EE-3RT

LSK-22-3M
TL2RMS-023

FEED TO DEVICE DEVICE LOCATION PLANT IMPACT

2RMS-RU 1 19

BLDG

TB

ELEV

254 NOTES 1, 2 & 3
RAD AREA MONITOR FOR TRUCK AISLE
-N





UPS NO 2VBB-UPS1B
NL NO: 2VBS-PNLB102
IST PNL NO: 2VBS-PNLB108

BKR NO: 4
CIRCUIT NO: 2RU119

DRYING REFERENCE8
EE 118
EE-3RT

LSK-22-3M
TL2RMS-039

FEED TO DEVICE DEVICE LOCATION PLANT IMPACT

2RMS-RU141

BLDG

TB

ELEV

252 NOTES 1, 2 & 3
RAD AREA MONITOR FOR TURB SAMPL
RM

JPS6





PS NO: 2VBB-UPS1B
NL NO: 2VBS-PNLB102

DIST PNL NO: 2VBS PNLB108
BKR NO: 5
C1RCUIT NO: 2RU3A

DRYING REFERENCES
EE-11S
EE-3RV

LSK-22-3M
TL2RMS-007

FEED TO DEVICE DEVICE LOCATION PLANT IMPACT

BLDG ELEV

2RMS-RU3A TB 255 NOTES 1, 2 & 3
RAD AREA MONITOR FOR HTR BAY 'A'





PS NOs 2VBB-UPS1B
NL NO: 2VBS-PNLB102

DIST PNL NO. 2VBS PNLB108
BKR NO! 6
CIRCUIT Noo 2RU3B

DRAWING REFERENCES
EE-11S
EE 3RV

LSK-22-3M
TL2RMS-008

FEED TO DEVICE DEVICE LOCATION PLANT IMPACT

2RMS-RU3B

BLDG

TB

ELEV

255 NOTES 1, 2 & 3
RAD AREA MONITOR FOR HTR BAY 'B





.S NO: 2VBB UPS1B
L NO 2VBS-PNLB102

DIST PNL NO ~ 2VBS-PNLB108
BKR NO: 7
CIRCUIT NO~ 2RU3C

DRAWING REFERENCES
EE-118
EE-3RV

LSK 22-3M
TL2RMS-009

PEED TO DEVICE DEVICE LOCATION PLANT IMPACT

2RMS-RU3C

BLDG

TB

ELEV

255 NOTES 1, 2 & 3
RAD AREA MONITOR FOR HTR BAY 'C'





PS NO: 2VBB-UPS1B
NL NO: 2VBS-PNLB102

DIST PNL NO: 2VBS-PNLB108
BKR NO 8
CIRCUIT NO: 2RU138

DRAPFING REFERENCES
EE-11S
EE-3RT

LSK-22-3M
TL2RMS-036

PEED TO DEVICE DEVICE LOCATION PLANT IMPACT

2RMS-RU138

BLDG ELEV

255 NOTES 1, 2 & 3
RAD AREA MONITOR FOR RX FWP 'A'





S NO: 2VBB-UPSZB
PNL NO: 2VBS PNLB102
DIST PNL NO: 2VBS-PNLB108
BKR NO0 9
CIRCUIT NO ~ 2RU116

DRYING REFERENCES
EE-118
EE-3RT

LSK-22-3M
TL2RMS-022

FEED TO DEVICE DEVICE LOCATION PLANT IMPACT

2RMS-RU116

BLDG

TB

ELEV

254 NOTES 1, 2 & 3
RAD AREA MONITOR FOR CNDS PMP
'A'





8 NO 2VBB-UPS1B
PNL NO 2VBS-PNLB102
DIST PNL NO: 2VBS PNLB108
BKR NO: 10
CIRCUIT NO 2RU117

DRAWING REFERENCES
EE-11S
EE-3RT
LSK-22-3M
TL2RMS-059

FEED TO DEVICE DEVICE LOCATION PLANT IMPACT

2RMS-RU117

BLDG

TB

ELEV

254 NOTES 1, 2 & 3
RAD AREA MONITOR FOR RESIN REGEN

'A'PS6





S NO 2VBB-UPS1B
PNL NO'VBS-PNLB102
DIST PNL NO: 2VBS-PNLB108
BKR NO: 11
CIRCUIT NO: 2RU150

DRYING REFERENCES
EE-11S
EE-3RV
LSK-22-3M
TL2RMS-048

FEED TO DEVICE DEVICE LOCATION PLANT IMPACT

2RMS-RU150

BLDG ELEV

255 NOTES 1, 2 & 3
RAD AREA MONITOR FOR RESIN REGEN
RM

UPS6





PS NO'VBB-UP81B
PNL NO 2VBS-PNLB102
DIST PNL NO: 2VBS-PNLB108
BKR NO: 12
CIRCUIT NO: 2RU135

DRYING REFERENCES
EE-118
EE-3RT
LSK-22-3M
TL2RMS-033

FEED TO DEVICE DEVICE LOCATION PLANT IMPACT

2RMS-RU135

BLDG

TB

ELEV

255 NOTES 1, 2 & 3
RAD AREA MONITOR FOR AIR RMV PMP
tA I

UPS6





UPS NO: 2VBB-UPS1B
'NL NO: 2VBS-PNLB102

DIST PNL NO: 2VBS-PNLB108
BKR NO: 13
CIRCUIT NO: 2RU154

DRAWING REFERENCES
EE-118
EE-3RT
LSK-22-3M
TL2RMS-052

FEED TO DEVICE DEVICE LOCATION PLANT IMPACT

2RMS-RU154

BLDG

TB

ELEV

256 NOTES 1, 2 & 3
RAD AREA MONITOR FOR MN COND sAs

JPS6





PS NO: 2VBB-UPSlB
PNL NO: 2VBS-PNLB102
DIST PNL NO: 2VBS-PNLB108
BKR NO: 14
CIRCUIT NO: 2RU120

DRATfING REFERENCES
EE-118
EE-3RU
LSK 22-3M
TL2RMS-024

FEED TO DEVICE DEVICE LOCATION PLANT IMPACT

2RMS-RU120

BLDG

DA

ELEV

281 NOTES 1, 2 & 3
RAD AREA MONITOR FOR URC FLOW
ADD PNL

UPS6



'l



PS NO 2VBB UPS1B
PNL NO: 2VBS-PNLB102
DIST PNL NO: 2VBS-PNLB108
BKR NO 15
CXRCUXT NO'RU136

DRYING REFERENCES
EE-11S
EE-3RT
LSK-22-3M
TL2RMS-034

FEED TO DEVICE DEVXCE LOCATION PLANT IMPACT

2RMS-RU13 6

BLDG ELEV

292 NOTES 1, 2 & 3
RAD AREA MONXTOR FOR OFG CONT
PNL A

UPS6





PS NO: 2VBB-UPS1B
PNL NO: 2VBS-PNLB102
DIST PNL NO: 2VBS-PNLB108
BKR NO 16
CIRCUIT NO: 2RU151

DRAWING REFERENCES
EE-11S
EE-11HL
LSK-22-3M
TL2RMS-049

FEED TO DEVICE DEVICE LOCATZON PLANT IMPACT

2RMS-RU1 5 1

BLDG

TB

ELEV

209 NOTES 1, 2 & 3
RAD AREA MONITOR FOR LP TURB 'A

UPS6





PS NO: 2VBB-UPS1B
PNL NO: 2VBS-PNLB102
DIST PNL NO: 2VBS-PNLB108
BKR NO: 17
CIRCUIT NO! 2RU123

DRAWING REFERENCES
EE-118
EE-3RU
LSK-22-3M
TL2RMS-026

FEED TO DEVICE DEVICE LOCATION PLANT IMPACT

BLDG ELEV

2RMS-RU123 TB 000 NOTES 1, 2 & 3
RAD AREA MONITOR FOR OPR FL ENTR

UPS6





PS NO: 2VBB-UPS1B
NL NO: 2VBS-PNLB102

DIST PNL NO: 2VBS-PNLB108
BKR NO: 18
CIRCUIT NO: 2RU191

DRYING REFERENCES
EE-11S
EE-3RU
LSK-22-3M
TL2RMS-056

FEED TO DEVICE DEVICE LOCATION PLANT IMPACT

2RMS-RU19 1

BLDG

TB

ELEV

311 NOTES 1, 2 & 3
RAD AREA MONITOR FOR H-P
COUNTING RM





PS NO: 2VBB UPS1B
NL NO: 2VBS-PNLB102

DIST PNL NO: 2VBS-PNLB108
BKR NO: 19
CIRCUIT NO: 2RU192

DRAWING REFERENCES
EE-11S
EE-3RT
LSK-22-3M
TL2RMS-057

FEED TO DEVICE DEVICE LOCATION PLANT IMPACT

2RMS-RU192

BLDG

TB

ELEV

312 NOTES 1, 2 6 3
RAD AREA MONITOR FOR RX/RADW MON
I A I

eJps6





PS NO: 2VBB-UPSlB
PNL NO 2VBS-PNLB102
DIST PNL NO: 2VBS-PNLB108
BKR NO: 20
CIRCUIT No 0 2RU129

DRAWING REFERENCES
EE-11S
EE-3RU
LSK-22-9 ~

1'TL2RMS-028

FEED TO DEVICE DEVICE LOCATION PLANT IMPACT

BLDG ELEV

2RMS-RU129 CCR 306 NOTES 1, 2 & 3
RAD AREA MONITOR FOR MN CONTROL
RM

UPS6





8 NO. 2VBB-UPS1B
NL NO: 2VBS PNLB102

DIST PNL NO 2VBS-PNLB108
BKR NO: 21
CIRCUIT NO! 2RU190

DRAWING REFERENCES
EE-118
EE-3RU
LSK-22-9 ~ 1J
TL2RMS-055

FEED TO DEVICE DEVICE LOCATION PLANT IMPACT

BLDG ELEV

2RMS-RU190 CCR 293 NOTES 1, 2 & 3
RAD AREA MONITOR FOR RLY AND
COMPTR RM





PS NO: 2VBB-UPS1B
NL NO: 2VBS PNLB102

DIST PNL NO: 2VBS PNLB108
BKR NO: 22
CIRCUIT NO: 2RU130

DRAWING REFERENCES
EE 11S
EE 3RU
LSK-22-9 'J
TL2RMS-029

FEED TO DEVICE DEVICE LOCATION PLANT IMPACT

2RMS-RU130

BLDG

CB

ELEV

261 NOTES 1, 2 & 3
RAD AREA MONITOR FOR RMT SHT DN
PNL 'A'





PS NO: 2VBB UPS1B
PNL NO: 2VBS-PNLB102
DIST PNL NO: 2VBS-PNLB108
BKR NO ~ 23
CIRCUIT NO: 2RU13B

DRAVFING REFERENCES
EE-118
EE-3TQ
LSK-31-4F

FEED TO DEVICE DEVICE LOCATION PLANT IMPACT

BLDG ELEV

20FG-CAB13B GR 317 NOTES 2g3g4 &5
RAD PROCESS MONITOR FOR OFG PRE-
TREAT 'B'





PS NO'VBB-UPS1B
PNL NO 2VBS-PNLB102
DIST PNL NO! 2VBS-PNLB108
BKR NO: 24
CIRCUIT NO 2RU13A

DRYING REFERENCES
EE-118
EE-3TQ
LSK-31-4R

FEED TO DEVICE DEVICE LOCATION PLANT IMPACT

20FG-CAB13A

BLDG

GR

ELEV

317 NOTES 2,3,4 &5
RAD PROCESS MONITOR FOR OFG PRE-
TREAT 'A

UPS6





PS NO 2VBB-UPS1B
NL NO 2VBS PNLB102

DIST PNL NO 2VBS-PNLB108
BKR NO: 25
CIRCUIT NO: 2RU157

DRAWING REFERENCES
EE-11S
EE-3TR
LSK-2-1 o

M'EED

TO DEVICE DEVICE LOCATION PLANT IMPACT

2CWS-CAB157

BLDG

SA

ELEV

261 NOTES 2, & 3
RAD PROCESS MONITOR FOR COOLING
TWR BLOWDN





PS NO: 2VBB-UPS1B
NL NO: 2VBS-PNLB102

DIST PNL NO'VBS-PNLB108
BKR NOi 26
CIRCUIT N02 2RU206

DRAWING REFERENCES
EE-11S

LSK-22-3Q

FEED TO DEVICE DEVICE LOCATION PLANT IMPACT

2HVT-RCPT1

BLDG

TB

ELEV

306 NOTES 1, 2, 3
2HVT-RCPT1 IS THE POWER FOR
2HVT-CAB206

2HVT-CAB206 TB 306 2HVT-CAB206 ZS THE RAD PROCESS
MONITOR FOR TB EXH DUCT





PS NO. 2VBB UPS1B
NL NO 2VBS-PNLB102

DIST PNL NO: 2VBS PNLB108
BKR NO: 27
CIRCUIT NO: 2GM2NNK

DRYING REFERENCES
, EE-11S

EE3NG

FEED TO DEVICE DEVICE LOCATION PLANT IMPACT

2GMC-PNL14 1

BLDG

TB

ELEV

277 LOSS OF INPUTS TO GENERATOR TEMP
MONITORING 6 LOGGING FUNCTIONS
ON RW COMPUTER





UPS NO! 2VBB UPS1B
P~ NO! 2VBS-PNLB108
~T PNL NO!
BKR NOR 28
CIRCUIT NO:

FEED TO DEVICE

SPARE

DEVICE LOCATION

%I 6 FERENCES

PLANT IMPACT





1 ~

2 ~

3.

4 ~

NOTES

Loss of local horns, alarms & indicators.

Loss of annunciator window & CMPTR PT in control room.

RMS computer will have indication of microprocessor failure.
Valve 20FG-AOV103 (offgas to the stack line) will lose the automatic
close function on high radiation.

5.

6.

Loss of local annunciator window.

Loss of local recorders.





2VBB-UPS1B LOAD LIST sl»E~ i

2VBB-UPS1B

2VBS-PNLB181 2VBS-PNLB182 2VBS-PNLB111

2LAC-PNLU84 2COP-PNLU82

2VBS-PNLB187 2VBS-P NLB188 2VBS-PNLB189

INFORMATIGNGMLT

AFFECTED LOAD LIST



e
v

i



S NO: 2VBB-UPS1B
1L NO 2VBS-PNLB101

DIST PNL NO:
BKR NO 1
CIRCUIT NO: 2TMINNK

FEED TO DEVICE DEVICE LOCATION

DRAWING REFERENCES
EE-011Y
EE-002R
0007 '70-002-006
0007 '70-002 010

PLANT IMPACT

2CEC-PNL841

BLDG

CCR

ELEV

306 LOSS OF TURBINE SUPERVISORY
PANEL

UPS9





S NO: 2VBB-UPS1B
PNL NO: 2VBS-PNLB101
DIST PNL NO
BKR Noo 2
CIRCUIT NO: 2TMINNK

FEED TO DEVICE DEVICE LOCATION

BLDG ELEV

DRAWING REFERENCES
EE-11Y
EE-3ET
0007 ~ 520-001-555
0007 520-001-544

PLANT IMPACT

2TMI-ZR136 CCR 306 LOSS OF POWER TO ECCENTRICITY
RECORDER (2TMS-T1 TURBINE
ECCENTRICITY)

UPS9





c S NO'VBB-UPS1B
PNL NO: 2VBS-PNLB101
DIST PNL NO
BKR NO 3
CIRCUIT NO 2TMIN10

DRAWING REFERENCES
EE-11Y
ESK 7CEC14
LSK 16-07
LSK 16-09
LCR IL2TMI 00 1 g 026 ~ 047 g 0 12

FEED TO DEVICE DEVICE LOCATION PLANT IMPACT

2GMH-AR13 0

BLDG

CCR

ELEV

306 LOSS OF GENERATOR CORE MONITOR

2TMI-TR137

2TMI-NBR134

2TMI-TJR166

2TMI-TJR167

CCR

CCR

CCR

CCR

306

306

306

306

LOSS EXT VLV CHEST UPPER SURF
TEMP RECORDER

LOSS OF TURBINE BEARING 1
VIBRATION RECORDER

LOSS OF TURBINE BEARING 1 METAL
TEMPERATURE

LOSS OF TURBINE BEARING 1 DRAIN
TEMPERATURE

DR-2TMIN10 (RECPT) CCR 306 LOSS OF INSTRUMENT RECEPTACLE





S NO: 2VBB-UPS1B
L NO 2VBS-PNLB101

DIST PNL NO:
BKR NO 4
CIRCUIT NO: 2ZHAN06

FEED TO DEVICE DEVICE LOCATION

DRAWING REFERENCES
EE-11Y
ESK 10ZHA42g 43

PLANT IMPACT

FUSE A8CB3
2CEC-PNL630

BLDG ELEV

288 LOSS OF ANNUNCIATOR PS
A8PS1g A8PS2g A8PS5g A8PS8
LOSS OF RIS INTRN POWER 125 VDCg
RELAY RETURN
LOSS OF DIV I g II CH AGB ALMS
FROM C22-P001C/P002C
LOSS OF PS ALARM 0347
LOSS OF PS GROUND ALARM 0346
LOSS OF ALARM ISOLATORS PNL609,611'29'32'13'37'74





S NO: 2VBB-UPS 1B
L NO: 2VBS-PNLB1

DXST PNL NO:
BKR Noo 5
CIRCUIT Noo 2RCSB20

FEED TO DEVICE DEVICE LOCATION

DRAWING REFERENCES
EE-11Y
EE-3DUIHA40
147D7838 SH+ 2
442Z559 SH. 1 (0007 ~ 221-001-116)
761E79ITY SH. 4 (0007 ~ 223-001-019)

PLANT IMPACT

2CEC-PNL703

BLDG

CCR

ELEV

306 ~ g~ HPu

2CEC-PNL634 CCR 306 LOSE POWER TO UNIT t~Bit 15 AMP
CIRCUIT BKR WHXCH FEEDS THE
FOLLOWING DEVICES:
MODICON POEWR SUPPLY UNIT »B
ACOPIAN POWER SUPPLY UNXT B
LIGHTS g PUSHBUTTONS ( INDICATION)
ISOL. S.V. A gl 6 2
OPER S.V. B 01 & 2





S NO: 2VBB-UPS 1B
L NO: 2VBS-PNLB101

DIST PNL NO
BKR NO 6
CIRCUIT No 0 2RCSB19

FEED TO DEVICE DEV1CE LOCATION

DRAWING REFERENCES
EE-11Y
EE-3DU
147D7828
0007 '13-001-019
0007 221-001-108

PLANT IMPACT

2RCSBNK510
2CEC-PNL703

JB304-1, JB304-2i

2CEC-PNL634B
RACK 2

RECPT 82

BLDG

CCR

B35A
W113

CCR

ELEV

306

RK2-142
RK2-143
RK2-144

306

P.c.5 ''+PO

LOSS OF PWR TO 2CEC-PNL634 RACK5~
LOSS OF PWR TO VAL 1 DYN AMP &

TIMER TERM 1 6 2

UPS9





S NO: 2VBB-UPS 1B
L NO: 2VBS-PNLB101

DIST PNL NO
BKR NO 7
CIRCUIT Noo 2RCSN01

FEED TO DEVICE DEVICE LOCATION

DRAWING REFERENCES
EE-11Y
0 007 ~ 2 13-00 1-0 19
0007 ~ 213-001-027

PLANT IMPACT

2CEC-PNL703 BAY E
JB301-1,2
2CEC*PNL602A
TBN-005,6

BLDG

CCR

CCR

ELEV

306

306

2RCS-TRSH1601
(TEMP. REC. VB
C/D)

CCR 306 LOSE TEMP RECORDER W/ALARMS AND
FLUX ESTIMATOR INDICATIONS





S NO 2VBB-UPS 1B
L NO: 2VBS-PNLB101

DIST PNL NO:
BKR Noo 8
CIRCUIT Noo 2RCSN02

FEED TO DEVICE DEVICE LOCATION

DRAWING REFERENCES
EE-11Y
0007 ~ 213-001-019

PLANT IMPACT

2CEC-PNL703 BAY B
JB203-1,2
2CEC-PNL614
TBC-005,6

BLDG

CCR

CCR

ELEV

306

306

CH-HGN 2RCS-TR1650
(B35-R601)

CCR 306 LOSE TEMP RECORDER & ALARMS
MOTORR/PUMP A/B





S NO 2VBB-UPS 1B
L NO: 2VBS-PNLB101

DIST PNL NO:
BKR NO: 9
CIRCUIT N00 2RCSN04
SH 1 OF 3

FEED TO DEVICE
/

DEVICE LOCATION

DRAWING REFERENCES
EE-11Y
EE-3DT
0007 '210-001-393
0007 ~ 5210-001-394
0007 ~ 5210-001-396
0007 ~ 5210-001-397
0007 '210-001-399
0007 ~ 5210-001-400
0007 ~ 52 10-00 1-40 1

PLANT IMPACT

2CEC-PNL703

BLDG
/

CGR

ELEV

306

JB201 CCR 306

2CEC-PANEL612 CCR 306

2RCS-TS1669

2RCS-TS1661A

2RCS-TS1661B

2RCS-TS1665A

2RCS-TS1665B

CCR

CCR

CCR

CCR

CCR

306

306

306

306

306

ELECTRONIC DIFFERENCE ALARM LOSS
OF PWR.

ELECTRONIC HIGH DIFFERENCE ALARM
LOSS OF PWR.

ELECTRONIC HIGH DIFFERENCE ALARM
LOSS OF PWR.

ELECTRONIC HIGH DIFFERENCE ALARM
LOSS OF PWR.

ELECTRONIC DIFFERENCE ALARM LOSS
OF PWR.



0



S NO 2VBB-UPS 1B
L NO 2VBS-PNLB101

DIST PNL NO:
BKR NO 9
CIRCUIT NO: 2RCSN04
SH 2 OF 3

FEED TO DEVICE DEVICE LOCATION

DRAWING REFERENCES
EE-11Y
EE-3DT
0007 ~ 5210-001-393
0007 ~ 5210-001-394
0007 ~ 52 10-00 1-39 6
0007 ~ 5210-001-397
0007 ~ 5210-001-399
0007 '210-001-400
0007 ~ 52 10-00 1-40 1

PLANT IMPACT

2CEC-PNL703

JB201

BLDG

CCR

CCR

ELEV

306

306

2CEC-PANEL612 CCR 306

B35A-N601

K102A-2RC5N04

K102B-2RC5N04

2RCS-PWRS600

SRU2-2RCSN04

SRU1-2RCSN04

B35-N650A

B35-N650B

2RCS-E/I1617B

2RCS-E/I1617A

2RCS-E/I1609B

2RCS-E/I1609A

2RCS-TS1662A

CCR

CCR

CCR

CCR

CCR

CCR

CCR

CCR

CCR

CCR

CCR

CCR

CCR

306

306

306

306

306

306

306

306

306

306

306

306

306

LOOSE POWER TO DEVICE

PUMP MOTOR BKR TEMP INTERLOCK
RELAY 0 LOSS OF INTERLOCK RELAY

PUMP MOTOR BKR TEMP INTERLOCK
RELAY 0 LOSS OF INTERLOCK RELAY

LOSE POWER TO SUPPLY — ALL LOADS
FROM SUPPLY LOSE POWER





S NO: 2VBB-UPS 1B
CL NO: 2VBS-PNLB101

DIST PNL NO:
BKR NOI 9
CIRCUIT NO: 2RCSN04
SH 3 OF 3

FEED TO DEVICE DEVICE LOCATION

DRAWING REFERENCES
EE-11Y
EE-3DT
0007 '210-001 393
00 07 ~ 52 10-00 1-394
0007 ~ 5210-001-396
0007 '210-001-397
0007 ~ 52 10-0 0 1-399
0007 '210-001-400
0007. 5210-001-4 01

PLANT IMPACT

2RCS-TS1662B

BLDG

CCR

ELEV

306

SRU5-2RCSN04 CCR 306

2RCS-TS1669 CCR 306

B35-K667A

B35-K667B

B35-K660A

B35-K660B

2RCS-TS1661A

2RCS-TS1661B

2RCS-TS1665A

B35-K645B

CCR

CCR

CCR

CCR

CCR

CCR

CCR

CCR

306

306

306

306

306

306

306

306



0



S NO: 2VBB-UPS 1B
4L NO: 2VBS-PNLB101

DIST PNL NO
BKR NO: 10
CIRCUIT NO: 2IHAB02

DRAWING REFERENCES
EE-11Y
ESK 10IHA40
D-1034-913

FEED TO DEVICE DEVICE LOCATION PLANT IMPACT

2CEC-PNL858
FUSE A13CB2

BLDG

CCR

ELEV

288 LOSS OF ANNUNCIATOR POWER SUPPLY
(BOP)





S NO: 2VBB-UPS 1B
L NO: 2VBS-PNLB101

DIST PNL NO:
BKR NO 11
CIRCUIT NO:2IHAB06

FEED TO DEVICE DEVICE LOCATION

DRAWING REFERENCES
EE 11Y
ESK 10IHA42
SWEC07 ~ 521-001-261

PLANT IMPACT

FUSE A1CB1
2CEC-PNL630

BLDG

CCR

ELEV

388 LOSS OF ANUNCIATOR POWER SUPPLY
(NSS)

PRIME POWER C1





S NO 2VBB-UPS1B
L NO: 2VBS-PNLB101

.DIST PNL NO
BKR NO: 12
'CIRCUIT NO: 2RDSN11

DRAWING REFERENCES
EEE-11Y
EE-3DE
147D7826
0007 '20-001-353
0007 '20-001-350
0007 ~ 520-00 1-339
0007 ~ 221-001-012
0007 ~ 22 1-00 1-0 17

FEED TO DEVICE DEVICE LOCATION PLANT IMPACT

2CEC*PNL701

BLDG

CCR

ELEV

306

JB102 1 g J8 102 2

2CEC*P603D
E-005
E-006

C12A-Z2
EH-P2-A EH-P2-C

C12A-PS6 KYC-1,-2

C12A
W052
CCR

CCR

CCR

CCR

306

306

306

306

LOSE ALT. SOURCE TO ROD &
DETECTOR DISPLAYS RWM OPERATOR
DISPLAY

(~~v~4~ 5ogrc,~
LOSS OF RSCS 5VDC POWER SUPPLY



0



S NO 'VBB-UPS1B
PNL NO: 2VBS-PNLB101
D1ST PNL Noo
BKR NOI 13
CIRCUIT NO:2RHSN06

FEED TO DEVICE DEVICE LOCATION

DRAWING REFERENCES
EE-11Y
EE-3DE
147D7826
0007 '20-001-314
0007 '41-001-007
0007 ~ 520-001-298

PLANT IMPACT

BLDG ELEV

2CEC*PNL701 CCR 306

JB102-1, J8102-2 306

2CEC*P601B
RQ-A-5-H
RQ-A-5-N

E12-R601

CCR

CCR

306

306 LOSS OF E12-R601 TEMPERATURE
RECORDER





S NO: 2VBB-UPS 1B
L NO 2VBS-PNLB101

DIST PNL NO
BKR NO: 14
CIRCUIT NO:2MSSN21

DRAWING REFERENCES
EE-11Y
EE-3DS
0007 ~ 520-001-410
0007 '20-001-407
0007 '20-001-409

FEED TO DEVICE DEVICE LOCATION PLANT IMPACT

2CEC-PNL703

BLDG

CCR

ELEV

306

2CEC-PNL614

B22-R643

CCR 306

LOSS OF REACTOR VESSEL SHELL
FLANGE TEMP.





S NO 2VBB-UPS1B
4L NO: 2VBS-PNLB101

DIST PNL Noo
BKR NO: 15
CIRCUIT NOS2FWSN34

FEED TO DEVICE DEVICE LOCATION

DRAWING REFERENCES
EE-11Y
EE-3DU
0007 520-001-401
0007 ~ 520-001-400
0007 '20-001-357
0007 '20-001-355
0007 222-001-005
0007 '20-001-348
0007 '22-001-005

PLANT IMPACT

2 CEC-PNL7 03

BLDG

CCR

ELEV

306

2CEC-PNL612
C33 K613/K612gK611

2CEC-PNL603

C33A F3Ag F3BJ F3C
C33A F2Ag F2Bg F2
C33A-K8A, K8B, K8C

CCR

CCR

CCR

CCR

306

306

306

306

LOSS OF FEEDWATER CONTROL SYSTEM
ALARMS

LOSS OF OPTICAL ISOLATOR QL IN
CONTROL CIRCUIT TO LV-10'S.

%FEED WATER CONTROL SYSTEM—
CONTROL SIGNAL.
FAILURE — VALVE ACTUATOR PROBLEM



0



PS NO: 2VBB-UPS1B
L NO: 2VBS-PNLB101

DIST PNL N0%
BKR NO: 16
CIRCUIT NO ~ 2CECB2 6

FEED TO DEVICE DEVICE LOCATION

DRAWING REFERENCES
EE-11Y
EE-EAG
EE-3B
0007 ~ 159-451-317
0007 '59-451-319

PLANT IMPACT

2CEC*PNL731
JB304 TB1-1,2
2CEC-PNL826
TB4-94,95
2CEC-PWRS 903

BLDG ELEV

288

288

288 LOSS OF BACK-UP MULTINEST POWER
SUPPLY FOR PANEL 2CEC-PNL826
(MAIN MULTINEST POWER SUPPLY IS
2CEC-PWRS 826). ANNUNCIATOR
WINDOW 851158 IS ALARMED
COMPUTER PRINTOUT VIA POINT
CECBC02

UPS9





S NO: 2VBB-UPS1B
PNL NO 2VBS-PNLB101
DIST PNL NO:
BKR Noo 17
CIRCUIT NO:2WCSN25

FEED TO DEVICE DEVICE LOCATION

DRAWING REFERENCES

EE-11Y
EE-3CV
0007 '20-001-446
0007.520-001-462
0007 '24-001-003
0007 '24-001-006

PLANT IMPACT

2CEC*PNL705

BLDG

CCR

ELEV

306

2CEC-PNL632 CCR 306 POWER FAILURE TO ANALOG ISOLATOR
ASSEMBLY AT-13 & AT-12
REACTOR WATER CLEANUP SYSTEM
INLET FLOW AND DUMP FLOW
INDICATION





S NO: 2VBB-UPS1B
L NO: 2VBS-PNLB101

DIST PNL NO ~

BKR Noo 18
CIRCUIT NO ~ 2CECB88

FEED TO DEVICE

2CEC*PNL731
JB302 TB1-1,2
2CEC-PNL888
TB2-94,95

2 CEC-PWRS9 02

DEVICE LOCATION

BLDG ELEV

288

288

DRAWING REFERENCES

EE-11Y
EE-3AG
EE-3N
0007 '59-451-407
0007 ~ 159-451-408

PLANT IMPACT

LOSS OF BACKUP MULTINEST POWER
SUPPLY FOR PANEL 2CEC-PNL888
(MAIN MULTINEST POWER SUPPLY IS
2CEC-PWRS888) ANNUNCIATOR WINDOW
851158 IS ALARMED COMPUTER
PRINTOUT VIA CECBC19.

POWER FAILURE TO ANALOG ISOLATOR
ASSEMBLY AT-13 & AT-12

UPS9





8 NO 2VBB UPS1B
NO: 2VBS-PNLB101

D ST PNL NO!
BKR NOi 19
CIRCUIT NO

PEED TO DEVICE

SPARE

DEVICE LOCATION

D SING REFERENCE8

PLANT IMPACT





8 NO! 2VBB-UPS1B
NO! 2VBS PNLB101

DIST PNL NO!
BKR NO! 20
CIRCUIT NO!

FEED TO DEVICE

SPARE

DEVICE LOCATION

D %I G REFERENCES

PLANT IMPACT

U S10





S NO: 2VBB-UPS1B
L NO: 2VBS-PNLB101

DIST PNL NO:
BKR NO: 21
CZRCUIT NO;2CECN06i 2CECN04g 2CECN02
SHEET 1 OF 2

DRAWING REFERENCES
EE-11Y
ESK-7CEC01
LSK 32-09
LSK 23-06
LSK 09-01
LSK 21-02
ESK7CEC14
LSK33-02
LSK 22-22

FEED TO DEVICE DEVICE LOCATION PLANT IMPACT

2CEC*PNL873
2DER-FR101

2CEC*PNL873
2DER-LR101

2CEC*PNL873
2DER-FR123

2CEC*PNL873
2DFR-FR106

2CEC*PNL873
DFR-LR1 0 6

2CEC*PNL873
2DFR-FR137

2CECA'PNL873
2CCP-FR266

2CEC*PNL603
2SSR-CR124

2CEC*PNL603
2SSR-AR125

2CEC*PNL873
2CEC-LU101

2DRS-TR10A

2DRS-TR10B

2CEC*PNL873
2CMS-MR72A/C/E

BLDG

CCR

CCR

CCR

CCR

CCR

CCR

CCR

CCR

CCR

CCR

CCR

CCR

CCR

ELEV

306

306

306

306

306

306

306

306

306

306

306

306

306

LOSS OF DW EQUIP. DRAINS LEAK
RATE RECORDER INDICATION ONLY

LOSS OF DRN TANK 2DER-TK1 LEVEL
RECORDER ONLY

LOSS OF DW EQUIP DRN PMP 3A/B
FLOW RECORDER ONLY

LOSS OF DW FLR DRN LEAK RATE
RECORDER ONLY

LOSS OF DW FLR DRN TANK 2DER-TK1
LVL RECORD ONLY

LOSS OF DW FLR DRN Pl/B PUMP
FLOW RATE RECORDER

LOSS OF RBCLCW FLOW TO DW UNIT
COOLERS RECORDER

LOSS OF CRD COMMOM FILTER DISCH
CONDUCTIVITY RECORDER

LOSS OF CRD COMMON FILTER DISCH
02 CONC RECORDER

LOSS OF DW FLR & EQP DRN LEAK
RATE PROG CONTROLLER

LOSS OF DW UNIT COOLER UC1A OUT
TEMP RECORDER ONLY

LOSS OF DW UNIT COOLER UC1B OUT
TEMP RECORDER ONLY





S NO: 2VBB-UPS1B
L NO: 2VBS-PNLB101

DIST PNL Noo
BKR NO: 22
CIRCUIT N002SSTN54

FEED TO DEVICE DEVICE LOCATION

DRAWING REFERENCES

EE-11Y
EE-3HE
0007 ~ 511-989-029
0007 ~ 511 989-030

PLANT IMPACT

2SST-IPNL154
TB1-1, TB1-2

BLDG

HB

ELEV

250 LOSS OF TURBINE PLANT SAMPLE
PANEL 2SST-IPNL154
INSTRUMENTATION'NNUNCIATION/
AND POWER





PS NO ~ 2VBB-UPS 1B
PNL NO: 2VBS-PNLB101
DIST PNL NO:
BKR NO: 21
CIRCUIT NO:2CECN06p 2CECN04~ 2CECN02

SHEET 2 OF 2

DRAWING REFERENCES
EE-11Y
ESK-7CECO 1
LSK 32-09
LSK 23-06
LSK 09-01
LSK 21-02
ESK7CEC14
LSK 33-02
LSK 22-22

FEED TO DEVICE DEVICE LOCAT10N PLANT IMPACT

BLDG ELEV

2CEC*PNL875
2CMS-MR72B/D/F

2CEC*PNL873
2CMS-MR72A/C/E

2CEC*PNL875
2CMS-MR72B/D/F

CCR

CCR

CCR

306

306

306

LOSS OF DW MOISTURE ANALYSIS
RECORDER ONLY

LOSS OF DW MOISTURE ANALYSIS
RECORDER ONLY

LOSS OF DW MOISTURE ANALYSIS
RECORDER ONLY



k



S NO 2VBB-UPS 1B
L NO: 2VBS-PNLB101

DIST PNL Noo
BKR NO 23
CIRCUIT NO:2SXSN10

FEED TO DEVICE DEVICE LOCATION

DRAWING REFERENCES
EE-11Y
ESK-10SXSO 1
ESK-10SXS14

PLANT IMPACT

GETARS

BLDG

CCR

ELEV

306 LOSS OF GETARS





S NO: 2VBB-UPS1B
L NO: 2VBS-PNLB101

DIST PNL NO:
BKR NO: 24
CIRCUIT NO:2SSTN84

DRAWING REFERENCES

EE-11Y
EE-3HE

FEED TO DEVICE DEVICE LOCATION PLANT IMPACT

2SST-IPNL284
(TB-8, TB-9)

BLDG ELEV

250 LOSS OF TURBINE PLANT SAMPLE
PANEL 2SST-INPL284
INSTRUMENTATION, ANNUNCIATION
AND POWER





S NO: 2VBB-UPS 1B
iL NO: 2VBS-PNLB101

DIST PNL Noo
BKR NO 25
CIRCUIT NO:2SZSN11

DRAWING REFERENCES
EE-11Y
ESK-10SZS18

FEED TO DEVICE DEVICE LOCATION

BLDG ELEV

PLANT IMPACT

GETARS CCR 306 LOSS OF GETARS

Ops s





S NO: 2VBB-UPS1B
L NO: 2VBS-PNLB101

DIST PNL. NO:
BKR NO 26
CIRCU1T NO02SSTN85

FEED TO DEVICE DEVICE LOCATION

DRAWING REFERENCES

EE-11Y
EE-3HF
0007 ~ 511-989-105
0007 '11-989-108
0007 '11-989-109

PLANT IMPACT

2SST-IPNL285
PTB3 1 g PTB3 2

BLDG ELEV

250 LOSS OF POWER TO PANEL 2SST-
IPNL285 (TURBINE PLANT SAMPLE
PANEL) RESULTING IN LOSS OF
CONDUCTIVITY CELL ANNUNCIATION &

INDICATION.





8 NO 2VBB-UPS 1B
L NO 2VBS-PNLB101

DIST PNL NO:
BKR NOI 27
CIRCUIT NO:2XSN08

DRAWING REFERENCES
EE-11Y
ESK-10SZS16

FEED TO DEVICE DEVICE LOCATION PLANT IMPACT

GETARS

BLDG

CCR

ELEV

306 LOSS OF GETARS.



0



PS NO ~ 2VBB-UPS1B
L NO: 2VBS-PNLB101

DIST PNL Noo
BKR NO 28
CIRCUIT NO:2XSN07

DRAWING REFERENCES
EE-11Y
ESK-10SZS15

FEED TO DEVICE DEVICE LOCATION PLANT IMPACT

GETARS

BLDG

CCR

ELEV

306 LOSS OF GETARS.





U NO t 2VBB-UP81B
E NO! 2VBS-PNLB101
D ST PNL NO:
BKR NO 29
CIRCUIT NOS

FEED TO DEVICE

SPARE

DEVICE LOCATION

DRAWING REFERENCES

PLANT IMPACT

U S10





NO! 2VBB UP81B
NO! 2VBS PNLB101

DIST PNL NO!
BKR NO 30
CIRCUIT NOt

FEED TO DEVICE

SPARE

DEVICE LOCATION

D %FINO EFERENCES

PLANT IMPACT

U S10



- ~



UPS NO: 2VBB-UPS1B
E+ NO 2VBS-PNLB101
DMT PNL NO!
BKR NO! 31
CIRCUIT NO!

PEED TO DEVICE

SPARE

DEVICB LOCATION

DRAWING REFERENCES

PLANT IMPACT

Ps 10





NO. 2VBB UPS1B
NO'VBS PNLB101

D ST PNL NO+
BKR NOt 32
CIRCUIT

NO'EED

TO DEVICE

SPARE

DEVICE LOCATION

DRYING REPERENCES

PLANT IMPACT

U S10





~ NO 2VBB UPS1B
IQ NOt 2VBS-PNLB101
D1ST PNL NO!
BKR NO! 33
CIRCUIT Noo

FEED TO DEVICE

SPARE

DEVICE LOCATION

DRAWING REFERENCES

PLANT IMPACT

UPS10





UPS NO! 2VBB UPS1B
7 NO! 2VBS PNLB101
DT5T PNL NO!
BKR NOc 34
CIRCUIT NO:

FEED TO DEVICE

SPARE

DEVICE LOCATION

WI REF RENCEB

PLANT IMPACT

'Os 10





UPS NO 2VBB UPS1B
PJg NO! 2VBS PNLB101
DMT PNL NOs
BER NO! 35
CIRCUIT NO!

REED TO DEVICE

SPARE

DEVICE LOCATION

DRASI 6 RERERENCES

PLANT IMPACT





UPS NO! 2VBB UPS1B
NO! 2VBS PNLB101

T PNL NO!
BKR NO! 36
CIRCUIT NO

PEED TO DEVICE

SPARE

DEVICE LOCATION

DRAWING REFERENCES

PLANT IMPACT





S NO: 2VBB-UPS1B
4L NO: 2VBS-PNLB101

DIST PNL NO ~

BKR NO: 37
CIRCUIT NO!2IHAN02

DRAWING REFERENCES
EE-11Y
ESK-101HA40

FEED TO DEVICE DEVICE LOCATION PLANT IMPACT

2CEC-PNL858
A13CB3

BLDG ELEV

288 LOSS OF ANNUNCIATORS PS A7PS1
THRU A7PS8

LOSS OF RIS INTERN POWER 125
VDC, RELAY RETURN

LOSS OF HPCSI DIV IJ III III
ALARMS FROM PNL858

LOSS OF PS ALARM 2882, LOSS OF
PS GROUND ALARM 2881





~

~

~

NO: 2VBB-UPS 1B
4L NO: 2VBS-PNLB101

DIST PNL NO:
BKR Noo 38
CIRCUIT NO:2IHAB07

DRAWING REFERENCES
EE-11Y
ESK-101HA40

FEED TO DEVICE DEVICE LOCATION PLANT IMPACT

2CEC-PNL833
A1CB2

BLDG ELEV

288 LOSS OF ANNUNCIATOR PS A3PS1
A3PS2

LOSS OF PS ALARM 2875





S NO: 2VBB-UPS1B
AL NO. 2VBS-PNLB101

DIST PNL NO:
BKR Noo 39
CIRCUIT NO:2SWPN52

DRAWING REFERENCES

EE-11Y
ESK-7SWP30 THRU 36
LSK 9-10AB
ESK 11SWP03

FEED TO DEVICE DEVICE LOCATION

BLDG ELEV

PLANT IMPACT

2SWP-MOV583
I

2SWP-MOV586

2SWP-MOV596

TB

TB

TB

319

329

303

VALVE FAILS AS ZS ~ LOSS OF
INDICTION LIGHTS.

SAME

SAME

2SWP-MOV584

2SWP-MOV587

2SWP-MOV597

2SWP-MOV585

2SWP-MOV588

2SWP-MOV589

2SWP-MOV591

2SWP-MOV592

2SWP-MOV590

2SWP-MOV593

2SWP-MOV594

2SWP-MOV598

2SWP-MOV595

2SWP-MOV582

TB

TB

TB

TB

TB

TB

TB

TB

TB

TB

TB

SC

SC

SC

319

280

301

320

303

323

322

319

329

319

294

312

296

312

SAME

SAME

SAME

SAME

SAME

SAME

SAME

SAME

SAME

SAME

SAME

SAME

SAME

.SAME

cess





~

~

NO! 2VBB-UPS 1B
NO 2VBS PNLB101

DIST PNL NO
BKR NO 40
CIRCUIT NO

PEED TO DEVICE

SPARE

DEVICE LOCATION

DRAWING REPERENCES

PLANT IMPACT

UPS10





2VBB-UPS1B LOAD LIST 8'/w>/~ (

2VBB-UPS1B

2VBS-PNLB181 2VBS-PNLB182 2VBS-PNLB111

2LAC-PNLU84 2COP-PNLU82

2 VBS-PNL8187 2VBS-PNLB188 2VBS-PNLB189

Hl

XRFORMATI'OH'NLY

AFFECTED LOAD LIST



e

1
>. >i

r~ r .2%>

~ c'-'



PS NO: 2VBB-UPS 1B
NL NO: 2VBS-PNLB111

DIST PNL NO:
BKR NO: 1
CIRCUIT NO:

FEED TO DEVICE DEVICE LOCATION

DRAWING REFERENCES

EE-11BK

PLANT IMPACT

RADIAX SYSTEM'LDG
ELEV

PARTIAL LOSS OF RADIAX SYSTEM

%ss





UPS NO: 2VBB-UPS 1B
L NO: 2VBS-PNLB111

IST PNL NO
BKR NO: 2
CIRCUIT NO:

FEED TO DEVICE~ DEVICE LOCATION

DRA'WING REFERENCES

EE-11BK

PLANT IMPACT

RADIA SYSTEM

BLDG ELEV

PARTIAL LOSS OF RADIAX SYSTEM

%s8





UPS NO: 2VBB-UPS1B
NL NO: 2VBS-PNLB1 1 1

DIST PNL NO:
BKR NO 3

.CIRCUIT NO:

FEED TO DEVICE DEVICE LOCATION

DRAWING REFERENCES

EE-11BK

PLANT IMPACT

RADIAX SYSTEM

BLDG ELEV

PARTIAL LOSS OF RADIAX SYSTEM

ass





UPS NO: 2VBB-UPS1B
NL NO: 2VBS-PNLB111

DIST PNL NO:
BKR NO: 4
CIRCUIT NO:

FEED TO DEVICE DEVICE LOCATION

DRAWING REFERENCES

EE-11BK

PLANT IMPACT

RADIAX SYSTEM

BLDG ELEV

PARTIAL LOSS OF RADIAX SYSTEM

%ss





PS NO: 2VBB-UPS1B
L NO: 2VBS-PNLB111

DIST PNL NO:
BKR No+ 5
CIRCUIT NO:

FEED TO DEVICE DEVICE LOCATION

DRAWING REFERENCES

EE-11BK

PLANT IMPACT

RADIAX SYSTEM

BLDG ELEV

PARTIAL LOSS OF RADIAX SYSTEM

%ss





PS NO: 2VBB-,UPS 1B
NL NO: 2VBS-PNLB111

DIST PNL NO
BKR NO: 6
CIRCUIT NO:

FEED TO DEVICE DEVICE LOCATION

DRAWING REFERENCES

EE-11BK

PLANT IMPACT

RADIAX SYSTEM

BLDG ELEV

PARTIAL LOSS OF RADIAX SYSTEM

PS8





PS NO: 2VBB-UPS1B
NL NO: 2VBS-PNLB111

DIST PNL NO:
BKR NO 7
CIRCUIT NO:

FEED TO DEVICE DEVICE LOCATION

DRAWING REFERENCES

EE-11BK

PLANT IMPACT

RADIAX SYSTEM

BLDG ELEV

PARTIAL LOSS OF RADIAX SYSTEM

%ps 8



0



UPS NO: 2VBB-UPS 1B
NL NO: 2VBS-PNLB111
IST PNL NO:

BKR NO: 8
CIRCUIT NO:

FEED TO DEVICE DEVICE LOCATION

DRAWING REFERENCES

EE-11BK

PLANT IMPACT

RADIAX SYSTEM

BLDG ELEV

PARTIAL LOSS OF RADIAX SYSTEM

Ops 8





UPS NO: 2VBB-UPS1B
NL NO: 2VBS-PNLB111
IST PNL NO:

BKR Noo 9
CIRCUIT NO:

FEED TO DEVICE DEVICE LOCATION

DRAWING REFERENCES

EE-11BK

PLANT IMPACT

RADIAX SYSTEM

BLDG ELEV

PARTIAL LOSS OF RADIAX SYSTEM

Ops 8





UPS NO: 2VBB-UPS1B
NL NO: 2VBS-PNLB111
IST PNL NO:

BKR Noo 10
CIRCUIT NO

FEED TO DEVICE DEVICE LOCATION

H

DRAWING REFERENCES

EE-11BK

PLANT IMPACT

RADIAX SYSTEM

BLDG ELEV

PARTIAL LOSS OF RADIAX SYSTEM

%ps 8





PS NO: 2VBB-UPS 1B
NL NO: 2VBS-PNLB111
IST PNL NO:

BKR NO: 11
CIRCUIT NO:

FEED TO DEVICE DEVICE LOCATION

DRAWING REFERENCES

EE-11BK

PLANT IMPACT

RADIAX SYSTEM

BLDG ELEV

PARTIAL LOSS OF RADIAX SYSTEM

Ops 8





PS NO: 2VBB-UPS 1B
NL NO: 2VBS-PNLB11 1

DIST PNL NO
BKR NO: 12
CIRCUIT NO:

DRAWING REFERENCES

EE-11BK

FEED TO DEVICE DEVICE LOCATION PLANT IMPACT

RADIAX SYSTEM

BLDG ELEV

PARTIAL LOSS OF RADIAX SYSTEM

0
UPS8





UPS NO: 2VBB-UPS 1B
NL NO: 2VBS-PNLB111
IST PNL NO:

BKR NO: 13
CIRCUIT NO:

FEED TO DEVICE DEVICE LOCATION

DRAWING REFERENCES

EE-11BK

PLANT IMPACT

RADIAX SYSTEM

BLDG ELEV

PARTIAL LOSS OF RADIAX SYSTEM

%ps 8





PS NO: 2VBB-UPS 1B
L NO 2VBS-PNLB111

IST PNL NO:
BKR NO 14
CIRCUIT NO:

FEED TO DEVICE DEVICE LOCATION

DRYING REFERENCES

EE-11BK

PLANT IMPACT

RADIAX SYSTEM

BLDG ELEV

PARTIAL LOSS OF RADIAX SYSTEM

0!ass





UPS NO: 2VBB-UPS1B
L NO: 2VBS-PNLB111

ZST PNL NO
BKR NO% 15
CIRCUIT NO:

FEED TO DEVICE DEVICE LOCATION

DRAWING REFERENCES

EE-11BK

PLANT IMPACT

RADIAX SYSTEM

BLDG ELEV

PARTIAL LOSS OF RADIAX SYSTEM

%s8





UPS NO: 2VBB-UPS 1B
NL NO: 2VBS-PNLB111
IST PNL NO:

BKR NO: 16
CIRCUIT NO:

FEED TO DEVICE DEVICE LOCATION

DRAWING REFERENCES

EE-11BK

PLANT IMPACT

RADIAX SYSTEM

BLDG ELEV

PARTIAL LOSS OF RADIAX SYSTEM

%ps 8





UPS NO: 2VBB-UPS1B
L NO: 2VBS-PNLB111

IST PNL NO:
BKR NO: 17
CIRCUIT NO:

FEED TO DEVICE DEVICE LOCATION

DRAWING REFERENCES

EE-11BK

PLANT IMPACT

RADIAX SYSTEM

BLDG ELEV

PARTIAL LOSS OF RADIAX SYSTEM

'%ss





UPS NO: 2VBB-UPS1B
NL NO: 2VBS-PNLB111
IST PNL NO:

BKR NO: 18
CIRCUIT NO:

FEED TO DEVICE DEVICE LOCATION

DRAWING REFERENCES

EE-11BK

PLANT IMPACT

RADIAX SYSTEM

BLDG ELEV

PARTIAL LOSS OF RADIAX SYSTEM

@ps 8





UPS NO: 2VBB-UPS1B
L NO: 2VBS-PNLB111

IST PNL NO:
BKR NO 19
CIRCUIT NO:

FEED TO DEVICE DEVICE LOCATION

DRAWING REFERENCES

EE-11BK

PLANT IMPACT

RADIAX SYSTEM

BLDG ELEV

PARTIAL LOSS OF RADIAX SYSTEM





PS NO 2VBB-UPS1B
L NO: 2VBS-PNLB111

IST PNL NO:
BKR NO: 20
CIRCUIT NO:

FEED TO DEVICE DEVICE LOCATION

DRAWING REFERENCES

EE-11BK

PLANT IMPACT

RADIAX SYSTEM

BLDG ELEV

PARTIAL LOSS OF RADIAX SYSTEM

%ps 8





UPS NO: 2VBB-UPS1B
NL NO 2VBS-PNLB111
ZST PNL NO

BKR NO: 21
CIRCUIT NO:

FEED TO DEVICE DEVICE LOCATION

DRAWING REFERENCES

EE-11BK

PLANT IMPACT

RADIAX SYSTEM

BLDG ELEV

PARTIAL LOSS OF RADIAX SYSTEM

Lss





UPS NO: 2VBB-UPS 1B
NL NO: 2VBS-PNLB111
IST PNL NO:

BKR NO 22
CIRCUIT NO:

FEED TO DEVICE DEVICE LOCATION

DRAWING REFERENCES

EE-11BK

PLANT IMPACT

RADIAX SYSTEM

BLDG ELEV

PARTIAL LOSS OF RADIAX SYSTEM

%ass





UPS NO: 2VBB-UPS1B
NL NO! 2VBS-PNLB111
IST PNL NO:

BKR NO: 23
CIRCUIT NO:

FEED TO DEVICE DEVICE LOCATION

DRAWING REFERENCES

EE-11BK

PLANT IMPACT

.RADIAX SYSTEM

BLDG ELEV

PARTIAL LOSS OF RADIAX SYSTEM





UPS NO: 2VBB-UPS1B
NL NO: 2VBS-PNLB111
IST PNL Noo

BKR NO: 24
CIRCUIT NO:

FEED TO DEVICE DEVICE LOCATION

DRAWING REFERENCES

EE-11BK

PLANT IMPACT

RADIAX SYSTEM

BLDG ELEV

PARTIAL LOSS OF RADIAX SYSTEM

Kss





UPS NO: 'VBB-UPS 1B
NL NO: 2VBS-PNLB111
IST PNL NO:

BKR NO: 25
CIRCUIT NO:

FEED TO DEVICE DEVICE LOCATION

DRAWING REFERENCES

EE-11BK

PLANT IMPACT

RADIAX SYSTEM

BLDG ELEV

PARTIAL LOSS OF RADIAX SYSTEM

Ops 8





UPS NO: 2VBB-UPS 1B
L NO: 2VBS-PNLB111

IST PNL NO:
BKR NO: 26
CIRCUIT No%

FEED TO DEVICE DEVICE LOCATION

DRAWING REFERENCES

EE-11BK

PLANT IMPACT

RADIAX SYSTEM

BLDG ELEV

PARTIAL LOSS OF RADIAX SYSTEM

Ops 8





UPS NO 2VBB-UPS1B
NL NO 2VBS-PNLB111
IST PNL Noo

BKR NOI 27
CIRCUIT NO

FEED TO DEVICE DEVICE LOCATION

DRAWING REFERENCES

EE-11BK

PLANT IMPACT

RADIAX SYSTEM

BLDG ELEV

PARTIAL LOSS OF RADIAX SYSTEM

88





UPS NO: 2VBB-UPS1B
L NO: 2VBS-PNLB111

IST PNL NO:
BKR NO: 28
CIRCUIT NO:

PEED TO DEVICE DEVICE LOCATION

DRAWING REFERENCES

EE-11BK

PLANT IMPACT

RADIAX SYSTEM

BLDG ELEV

PARTIAL LOSS OF RADIAX SYSTEM





UPS NO: 2VBB-UPS1B
NL NO: 2VBS-PNLB111
IST PNL NO:

BKR NO: 29
CIRCUIT NO:

FEED TO DEVICE DEVICE LOCATION

DRAWING REFERENCES

EE-11BK

PLANT IMPACT

RADIAX SYSTEM

BLDG ELEV

PARTIAL LOSS OF RADIAX SYSTEM





UPS NO: 2VBB-UPS1B
L NO: 2VBS-PNLB111

IST PNL NO:
BKR Noo 30
CIRCUIT NO:

FEED TO DEVICE DEVICE LOCATION

DRAWING REFERENCES

EE-11BK

PLANT IMPACT

RADIAX SYSTEM

BLDG ELEV

PARTIAL LOSS OF RADIAX SYSTEM





UPS NO: 2VBB-UPS1B
L NO: 2VBS-PNLB111

IST PNL NO:
BKR NO: 31
CIRCUIT NO:

FEED TO DEVICE DEVICE LOCATION

DRAWING REFERENCES

EE-11BK

PLANT IMPACT

RADIAX SYSTEM

BLDG ELEV

PARTIAL LOSS OF RADIAX SYSTEM





UPS NO: 2VBB-UPS 1B
NL NO: 2VBS-PNLB111
IST PNL NO

BKR NO 32
CIRCUIT NO:

FEED TO DEVICE DEVICE LOCATION

DRAWING REFERENCES

EE-11BK

PLANT IMPACT

RADIAX SYSTEM

BLDG ELEV

PARTIAL LOSS OF RADIAX SYSTEM

Ops8





PS NO: 2VBB-UPS 1B
L NO: 2VBS-PNLB111

DIST PNL NO:
BKR NO: 33
CIRCUIT NO:

FEED TO DEVICE DEVICE LOCATION

DRAWING REFERENCES

EE-11BK
E&DCR Y03801D

PLANT IMPACT

PNL-2COP-PNLU02

BLDG ELEV

LOSS OF PAGING

Rps8





UPS NO: 2VBB-UPS 1B
NL NO: 2VBS-PNLB111
IST PNL NO:

BKR NO: 35
CIRCUIT NO:

FEED TO DEVICE DEVICE LOCATION

DRAWING REFERENCES

EE-11BK
E&DCR Y03801D

PLANT IMPACT

PNL-2COP-PNLU02

BLDG ELEV

LOSS OF PAGING

Lss





UPS NO: 2VBB-UPS1B
L NO 2VBS-PNLB111

IST PNL NO
BKR Noo 34
CIRCUIT NO:

FEED TO DEVICE DEVICE LOCATION

DRAWING REFERENCES

EE-11BK
EE-11X

/
PLANT IMPACT

2LAC-PNLU04

BLDG

CCR

ELEV

261 N/A

Os 8





UPS NO: 2VBB-UPS1B
NL NO: 2VBS-PNLB111

DIST PNL NO:
BKR NO: 36
CIRCUIT NO:

FEED TO DEVICE DEVICE LOCATION

DRAWING REFERENCES

EE-11BK
EE-11X

PLANT IMPACT

2 LAC-PNLU04

BLDG

CCR

ELEV

261 N/A

%pss





PS NO: 2VBB-UPS1B
NL NO: 2VBS-PNLB111

DIST PNL NO:
BKR NO: 38
CIRCUIT NO:

FEED TO DEVICE DEVICE LOCATION

DRAWING REFERENCES

EE-11BK
EE-11X

PLANT IMPACT

2LAC-PNLU04

BLDG

CCR

ELEV

261 N/A

UPSS





UPS NO 'VBB-UPS1B
NO ~ 2VB8-PNLB1 1 1

T PNL NO!
BKR NO: 39
CIRCUIT NO!

FEED TO DBVICB

SPACE

DEVICE LOCATION

DRYING REFERENCES

PLANT IMPACT





UPS NO! 2VBB-UPS 1B
NO i 2VBS-PNLB111

T PNL NO!
BKR NO! 40
CIRCUIT NO!

PEED TO DEVICE

SPACE

DEVICE LOCATION

DRAWING REPERENCES

PLANT IMPACT





UPS NO! 2VBB UPS1B
NO! 2VBS-PNLB111

T PNL NO!
BKR NO! i1
CZRCUZT NO!

PEED TO DEVZCE

SPACE

DBVZCB LOCATZON

DRYING REFERENCES

PLANT ZMPACT





UPS NOR 2VBB UPS1B
NO: 2VBS-PNLB11 1

T PNL NO!
BKR NO: 42
CIRCUIT NO:

PEED TO DEVICE

SPACE

DEVICE LOCATION

RAVING REFERENCES

PLANT IMPACT





2VBB-UPS1B LOAD LIST

2VBB-UPS1B

2VBS-PNLB181 2VBS-PNLB182 2VBS-PNLB111

2LAC-PNLU84 2COP-PNLU82

2VBS-PNLB187 2VBS-PNLB188 2VBS-PNLB189

lÃFGRMATIGR

GMLV'FFECTED

LOAD LIST



C'



CUPS NO: 2VBB-UPS1B
L NO: 2VBS-PNLB102

DIST PNL NO:
BKR NO: 1
CIRCUIT NO:

FEED TO DEVICE DEVICE LOCATION

DRAWING REFERENCES

EE-11Y
EE-3CR

7 ~ 520-001-402

PLANT IMPACT

2CEC*PNL704

BLDG

CCR

ELEV

306 FLD SPARE AT 2CEC*PNL613

UPS5





PS NO. 2VBB-UPS1B
L NO: 2VBS-PNLB102

DIST PNL NO:
BKR NO: 2
CIRCUIT NO:2 (VBS-PNLB102)

DRAWING REFERENCES
EE-11Y

E&DCR Z21002C
E&DCR 221003
N2OP-76

FEED TO DEVICE DEVICE LOCATION

BLDG ELEV

PLANT IMPACT

2COR*RCPT2 CCR 306
AD/12

LOSS OF 120V RECEPTACLE FOR
RADIAX CONSOLES. RECEPTACLE IS
REQ'D TO SUPPLY POWER FOR THE
RADIO BASE UNITS AND PLANT
ANTENNA COMMUNICATIONS SYSTEM.
RECEPTACLE IS MOUNTED UNDER THE
EMERGENCY COMMUNICATIONS TABLE
(2CEC-TBLSOOA)

UPS5





PS NO: 2VBB-UPS1B
NL NO: 2VBS-PNLB102

DIST PNL NO:
BKR Noo 3

CIRCUIT Noo 2WCSN21

FEED TO DEVICE DEVICE LOCATION

DRAWING REFERENCES
EE-11Y
EE-3CR

7 '20-001-402
7 520-001-403

PLANT IMPACT

2CEC*PNL704'33A-W022

2CEC*PNL613A

K600-2WCSN21
120V PWR SUPPLY

BLDG

CCR

CCR

CCR

ELEV

306

306

306 PWR SUPPLY TO K1A & K1B-2WCSN21

K1A-2WCSN21 RELAY CCR

K1B-2WCSN21 RELAY CCR

306

306

LOSS OF ALARM RELAY PUMP INLET
TEMP

LOSS OP ALARM RELAY PUMP INLET
TEMP

UPS5





PS NO: 2VBB-UPS1B
L NO: 2VBS-PNLB102

DIST PNL NOi
BKR NO 4
CIRCUIT NOI 2CECB85

FEED TO DEVICE DEVICE LOCATION

DRAWING REFERENCES
EE-11Y
EE-3AiJ

7 ~ 159-451-328
7 159-451-327

PLANT IMPACT

2CEC*PNL730
2CEC-W026

BLDG ELEV

288

288

2CEC-PWRS904
120V PWR SUPPLY

288 LOSS OF POWER TO 2CEC-PWRS904
FOR FOXBORO PANEL 2CEC4IPNL885

UPS5





PS NO: 2VBB-UPS1B
NL NO: 2VBS-PNLB102

DIST PNL Noo
BKR NO: 5
CIRCUIT NO.

FEED TO DEVICE

2CEC*PNL849

DEVICE LOCATION

BLDG ELEV

306

DRAWING REFERENCES
EE-11Y
EE-FA

7 ~ 511-414-168
7 ~ 511-414-165
7 '11-414-189

PLANT IMPACT

120VH 6 N 306 LOSS OF POWER TO 2FPM-PNL849

P ~~ f

amp'PS5



0



2CECB87

FEED TO DEVICE

PS NO: 2VBB-UPS1B
PNL NO: 2VBS-PNLB102
DIST PNL Noo
BKR NO 6
CIRCUIT NO'EVICE

LOCATION

DRAWING REFERENCES
EE-11Y
EE-3AK

7 ~ 159-451-334

PLANT IMPACT

2CEC*PNL730
2CEC-W030

2CEC-PNL887

2CEC-PWRS887
2CEC-PWRS905

BLDG ELEV

288

288

288 LOSS OF POWER TO 2CEC-PNL 887
(2CEC-PWR887, 2CEC-PWRS905)
FOXBORO CAB NEST

UPS5



~ '



S NO: 2VBB-UPS1B
PNL NO: 2VBS-PNLB102
DIST PNL NO:
BKR NO: 7
CIRCUIT NO: 2SCRN45

DRYING REFERENCES
EE-11Y
EE-3HH

7 ~ 511-989-110
7 ~ 511-989-111

FEED TO DEVICE DEVICE LOCATION PLANT IMPACT

2SSR-IPNL145

BLDG

SC

ELEV

240 LOSS ALL INSTRUMENT PWR IN 2SSR-
IPNL145

UPS5





S NO: 2VBB-UPS1B
PNL NO. 2VBS-PNLB102
DIST PNL NO:
BKR NO: 8
CIRCUIT NO:

DRAWING REFERENCES
EE-11Yq EE-3CMqEE-3LM J

1470 7827 i SHe 2
400B07 00 1 i SH 4&6 i 400B07 002 i SHo 4&6 g

400B07-003'H.4&6'00B07-004i SH.4&6

FEED TO DEVICE DEVICE LOCATION PLANT IMPACT

2CEC-PNL702
(2CEC*PNL880A,
Bi Ci D)

BLDG ELEV

1) IMPACT — LOOSE LIGHT (LT1)
AND OUTLET (U01) IN EACH PNL
880A,B,C,D
2) IMPACT — COMPUTER INPUTS FROM
PNLS 880B AND 880D TO ERF
COMPUTERS 2IHS-PNL105 (RMS) AND
2IHS-PNL 107 (SWP) WILL BE LOST.

UPS5





UPS NO! 2VBB UPS1B
NO'VBS PHLB102

D T PNL NOi
BKR NO: 9
CIRCUIT NO

PEED TO DEVICE

SPARE

DEVICE LOCATION

DRAWING REFERENCES

PLANT IMPACT





O PS NO: 2VBB-UPS1B
PNL NO: 2VBS-PNLB102
DIST PNL NO:
BKR NO: 10
CIRCUIT N00 2DRSN02

EE-1Ai 3ERg
27B 6 402R

7 ~ 520 00 1 592 i593

DRAWING REFERENCES
EE-11Yi EE-3AW
ESK-7DRS01
ESK-11DRS01
ESK-6DRS01 g 2 g 3 &4

FEED TO DEVICE DEVICE LOCATION PLANT IMPACT

BLDG

2CEC PNL754 i BAY A CRR

ELEV

288

2CEC-PNL857

TO RELAY FM '(3-
2DRSB05)
INTERLOCKING RELAY
(DRYWELL COOLING
SYS)

3X1 i 3X2 i 33X1 i
33X2,
2DRSUC1B
2DRSUC1D
2DRSUC2B
2DRSUC2D
2DRSUC3B

PC
PC
PC'C

PC

288

,288

252
251
282
279
288

UNIT COOLERS FANS STOP OR FAIL
TO START, LOCA OVERRIDE
INHIBITED

UPS5



L



UPS NO! 2VBB-UPS1B
NO t 2VBS-PNLB102

T PNL NO>
BKR NOc 11
CIRCUIT NOs

FEED TO DEVICE

SPARE

DEVICE LOCATION

DRAlifINQ REFERENCES

PLANT IMPACT





UPS NO! 2VBB-UPS1B
NO 2VBS PNLB102

T PNL NO!
BER NOS 12
CIRCUIT

NO'EED

TO DEVICE

SPARE

DEVICE LOCATION

DRA'RING REFERENCES

PLANT IMPACT





UPS NOt 2VBB UPS1B
NOS 2VBS PNLB102

T PNL NO>
BKR NOt 13
CIRCUIT NOS

FEED TO DEVICE

,SPARE

DEVICE LOCATION

DRAWING EFERENCES

PLANT IMPACT





UPS NO'VBB-UPS1B
NO! 2VBS-PNLB102

D T PNL NO!
BKR NO'4
CIRCUIT NO!

FEED TO DEVICE

SPARE

DEVICE LOCATION

DRAWING REFERENCES

PLANT IMPACT





UPS NO! 2VBB UPS1B
NO! 2VBS-PNLB102

PNL NO!
BKR NO 15
CIRCUIT NO!

FEED TO DEVICE

SPARE

DEVZCE LOCATION

DRAWING REFERENCES

PLANT IMPACT





NO'VBB-UPS1B
NO c 2VBS-PNLB102

D ST PNL NOj
BKR NO 16
CIRCUIT NO:

PEED TO DEVICE

SPARE

DEVICE LOCATION

DRAWING REFERENCES

PLANT IMPACT

8010





UPS NOt 2VBB UPS1B
P NOj 2VBS PNLB102

T PNL NO<
BKR NO'7
CIRCUIT NO

PEED TO DEVICE

SPARE

DEVICE LOCATION

NZ 6 E E ENCES

PLANT IMPACT





NO! 2VBB UPS1B
NO! 2VBS PNLB102

DIST PNL NOS
BKR NO 18
CIRCUIT NO:

FEED TO DEVICE

SPARE

DEVICE LOCATION

DRYING REFERENCES

PLANT IMPACT

UPS10





UPS NOt 2VBB-UPS1B
P~ NO! 2VBS PNLB102~r PNL No<
BKR NO! 19
CIRCUIT

NO'EED

TO DEVICE

SPARE

DEVICE LOCATION

DRANING REFERENCES

PLANT IMPACT





UPS NOs 2VBB-UPS1B
NO! 2VBS PNLB102

T PNL NOc
BKR NOt 20
CIRCUZT NO!

PEED TO DEVICE

SPARE

DEVICE LOCATION

DRAWING REPERENCES

PLANT IMPACT





PS NO: 2VBB-UPS1B
PNL NO: 2VBS-PNLB102
DIST PNL NO:
BKR NO 21.
CIRCUIT NO:

FEED TO DEVICE DEVICE LOCATION

DRAWING REFERENCES

EE118

PLANT IMPACT

2VBS-XB107

BLDG

TB

ELEV

277 LOSS OF PNL 2VBS-PNLB107

UPS5





PS NO: 2VBB-UPS1B
PNL NO: 2VBS-PNLB102
DIST PNL NO:
BKR NO: 22
CIRCUIT NO:

FEED TO DEVICE DEVICE LOCATION

DRAPING REFERENCES

EE11S

PLANT IMPACT

2VBS-XB108

BLDG

TB

ELEV

277 LOSS OF PNL 2VBS-PNLB108

UPS5





QPS NO: 2VBB-UPS1B
PNL NO 2VBS-PNLB102
DIST PNL NOi
BKR NO 23
CIRCUIT NO:

FEED TO DEVICE DEVICE LOCATION

DRYING REFERENCES

,
EE11S

PLANT IMPACT

2VBS-XB109

BLDG

EB

ELEV

261 LOSS OF PNL 2VBS-PNLB109

UPS5





TgQ NO'VBB-UP81B
P& NO 2VBS-PNLB102
DIST PNL NO:
BKR NO 2i
CIRCUIT NO!

FEED TO DEVICE

SPARE

DEVICE LOCATION

D RING REFERENCES

PLANT IMPACT

UPS 10





2VBB-UPS1B LOAD LIST

2VBB-UPS1B

2VBS-PNLB181 2VBS-PNLB182 2VBS-PNLB111

2LAC-PNLU84 2COP-PNLU82

2VBS-PNLB187 2VBS-PNLB188 2VBS-PNLB189

ENFORXmrGM GNLV

AFFECTED LOAD LIST





PS NO! 2VBB-UPS1B
NL NO: 2VBS-PNLB102

DIST PNL NO: 2VBS-PNLB107
BKR NO: 1
CIRCUIT No% 2RU121

DRAWING REFERENCES
EE-11S
EE-3LE

LSK-22-3M

FEED TO DEVICE DEVICE LOCATION PLANT IMPACT

2RMS-RU121

BLDG

RCR

ELEV

284 RADWASTE CONTROL ROOM
RADIATION MONITOR
MICRO PROCESSOR 2RMS-RU121
INOPERABLE

NOTES 1, 2 & 3

0
UPS4





PS NO 2VBB-UPS1B
NL NO: 2VBS-PNL102

DIST PNL NO: 2VBS-PNLB107
BKR NO: 2
CIRCUIT Noo 2RU152

DRAWING REFERENCES
EE-11S
EE-3LE

LSK-22-SR

FEED TO DEVICE DEVICE LOCATION PLANT IMPACT

2RMS-RU152

BLDG

RW

ELEV

246 RADWASTE BUILDING FLOOR
DRAIN SUMP PUMP AREA
RADIATION MONITOR
MICRO PROCESSOR 2RMS-RU152
INOPERABLE

NOTES 1, 2 & 3

UPS4





PS NO 2VBB-UPS1B
L NO 2VBS-PNL102

DIST PNL NO: 2VBS-PNLB107
BKR NO 3
CIRCUIT NO: 2RU153

DRAWING REFERENCES
EE-118
EE-3LE

LSK-22-5R

FEED TO DEVICE DEVICE LOCATION PLANT IMPACT

2RMS-RU153

BLDG

RW

ELEV

245 RADWASTE BUILDING
BSMT ENTR AREA
RADIATION MONITOR
MICRO PROCESSOR 2RMS-RU153
INOPERABLE

NOTES 1, 2 6 3

UPS4





PS NO: 2VBB-UPS1B
L NO: 2VBS-PNL102

DIST PNL NO: 2VBS-PNLB107
BKR NO: 4
CIRCUIT NO: 2RU153

DRAWING REFERENCES
EE-11S
EE-3LE

LSK-22-5R

FEED TO DEVICE DEVICE LOCATION PLANT IMPACT

2CCS-CAB152

BLDG

RW

ELEV

240 TURBINE BUILDING CLOSED LOOP
COOLING WATER RADWASTE BUILDING
RTN HDR RADIATION MONITOR
CABINET 2CCS-CAB152 INOPERABLE

NOTES 2 & 3

UPS4





S NO: 2VBB-UPS1B
L NO: 2VBS-PNL102

DIST PNL NO: 2VBS-PNLB107
BKR NO 5
CIRCUIT NO: 2RU134

DRAWING REFERENCES
EE-118
EE-LE

LSK-22-5R

FEED TO DEVICE DEVICE LOCATION PLANT IMPACT

2RMS-RU134

BLDG

RW

ELEV

264 RADWASTE BUILDING EVAPORATOR
SAMPLING AREA RADIATION MONITOR
MICROPROCESSOR 2CCS-RU134
INOPERABLE

NOTES 1, 2, 3

UPS4





S NO: 2VBB-UPS1B
L NO. 2VBS-PNL102

DIST PNL NO: 2VBS-PNLB107
BKR NO 6
CIRCUIT NO: 2RU1324

DRAWING REFERENCES
EE-118
EE-3LE

LSK-22-5R

FEED TO DEVICE DEVICE LOCATION PLANT IMPACT

2RMS-RU132

BLDG

RW

ELEV

270 RADWASTE BUILDING COMPACTED
WASTE STORAGE AREA RADIATION
MONITOR
MICROPROCESSOR 2CCS-RU132
INOPERABLE

NOTES 1, 2 & 3

UPS4





PS NO: 2VBB-UPS1B
L NO: 2VBS-PNL102

DIST PNL NO 2VBS-PNLB107
BKR Noo 7
CIRCUIT NO: 2RU125

DRAWING REFERENCES
EE-11S
EE-3LE

LSK-22-SR

FEED TO DEVICE DEVICE LOCATION PLANT IMPACT

BLDG ELEV

2RMS-RU125 RW 266 RADWASTE BUILDING TRK DOCK
RADIATION MONITOR
MICROPROCESSOR 2CCS-RU125
INOPERABLE

NOTES 1, 2 & 3

UPS4





PS NO 2VBB-UPS1B
L NO: 2VBS-PNL102

DIST PNL NO: 2VBS-PNLB107
BKR NO: 8
CIRCUIT Noo 2RU206

DRAWING REFERENCES
EE-11S
EE-3TR

LSK-31-1 ~ 2 1D

FEED TO DEVICE DEVICE LOCATION PLANT IMPACT

2LWS-CAB206,
(WINDOW 400214)

BLDG

RW

ELEV

279 LIQUID RADWASTE LAKE DISCHARGE
RADIATION MONITORING CABINET
2LWS-CAB206 BECOMES INOPERABLE

UPS4





PS NO 2VBB-UPS1B
L NO: 2VBS-PNL102

DIST PNL NO: 2VBS-PNLB107
BKR NO: 9
CIRCUIT NO: 2RU142

DRAWING REFERENCES
EE-11S
EE-3LE

LSK-22-5R

FEED TO DEVICE DEVICE LOCATION PLANT IMPACT

2RMS-RU142

BLDG

RW

ELEV

283 RADWASTE BUILDING DISTILLATE
CONDENSER AREA RADIATION MONITOR
MICROPROCESSOR
2RMS-RU142 INOPERABLE

NOTES 1, 2 & 3

UPS4





PS NO: 2VBB-UPS1B
HL NO: 2VBS-PNL102

DIST PNL NO: 2VBS-PNLB107
BKR NO ~ 11
CIRCUIT NO: 2RU133

DRAWING REFERENCES
EE-11S
EE-3LF

LSK-22-5R

FEED TO DEVICE DEVICE LOCATION PLANT IMPACT

2RMS-RU133

BLDG

RW

ELEV

295 RADWASTE BUILDING DISTILLATE
ROUGHING FILTERS AREA RADIATION
MONITOR MICROPROCESSOR
2RMS-RU133 INOPERABLE

NOTES 1, 2 6 3

UPS4





S NO: 2VBB-UPS1B
L NO: 2VBS-PNL102

DIST PNL NO: 2VBS-PNLB107
BKR NOo 12
CIRCUIT NO: 2RU148

DRAWING REFERENCES
EE-11S
EE-3LF

LSK-22-5R

FEED TO DEVICE DEVICE LOCATION PLANT IMPACT

2RMS-RU148

BLDG

RW

ELEV

283 RADWASTE BUILDING SAMPLE PANEL
AREA RADIATION MONITOR
MICROPROCESSOR
2RMS-RU148 INOPERABLE

NOTES 1, 2 6 3

UPS4





PS NO: 2VBB-UPS1B
L NO 2VBS-PNL102

DIST PNL NO: 2VBS-PNLB107
BKR NO: 14
CIRCUIT NO: 2RU207

DRAWING REFERENCES
EE-11S
EE-3TM

LSK-31-3A

FEED TO DEVICE DEVICE LOCATION PLANT IMPACT

2WSS-RU207

BLDG

RW

ELEV

279 SOLID WASTE SLUDGE FEED TO
EXTRUDER/EVAPORATOR RADIATION
MONITOR MICROPROCESSOR
2WWS-RU207 INOPERABLE

NOTES 2, 3 6 5

UPS4





PS NO: 2VBB-UPS1B
HL NO: 2VBS-PNL102

DIST PNL NO: 2VBS-PNLB107
BKR NO: 15
CIRCUIT NO: 2RU208

DRAWING REFERENCES
EE-11S
EE-3TM

LSK-31-3A

FEED TO DEVICE DEVICE LOCATION PLANT IMPACT

2WSS-RU208

BLDG

RW

ELEV

279 WASTE CONCENTRATE FEED TO
EXTRUDER/EVAPORATOR RADIATION
MONITOR MICROPROCESSOR
2WWS-RU208 INOPERABLE

NOTES 2, 3 & 5

UPS4





PS NO: 2VBB-UPS1B
L NO: 2VBS-PNL102

DIST PNL NO: 2VBS-PNLB107
BKR NO: 17
CIRCUIT NO: 2RU196

DRAWING REFERENCES
EE-11S
EE-3TP

LSK-22-5S

FEED TO DEVICE DEVICE LOCATION PLANT IMPACT

2HVW-RCPT2
(2HVW-CAB196)

BLDG

RW

ELEV

309 RADWASTE BUILDING TANKS VENT
RADIATION MONITOR CABINET
2HVW-CAB196 INOPERABLE

NOTES 1i 2i 3 6 6

UPS4





PS NO: 2VBB-UPS1B
L NO: 2VBS-PNL102

DIST PNL NO: 2VBS-PNLB107
BKR NO: 18
CIRCUIT NO: 2RU197

DRAWING REFERENCES
EE-11S
EE-3TP

LSK-22-5S

FEED TO DEVICE DEVICE LOCATION PLANT IMPACT

BLDG ELEV

2HVW-RCPT3
(2HVW-CAB197)

RW 309 RADWASTE BUILDING EXHAUST DUCT
RADIATION MONITOR CABINET
2HVW-CAB197 INOPERABLE

NOTES 1i 2i 3 & 6

UPS4





PS NO. 2VBB-UPS 1B
L NO 2VBS-PNL102

DIST PNL NO ~ 2VBS-PNLB107
BKR NO: 19
CIRCUIT NO: 2RU199

DRAWING REFERENCES
EE-118
EE-3TP

LSK-22-58

FEED TO DEVICE DEVICE LOCATION PLANT IMPACT

2HVW-RCPT4
(2HVW-CAB199)

BLDG

RW

ELEV

279 RADWASTE BUILDING
DECONTAMINATION AREA EXHAUST
RADIATION MONITOR CABINET
2HVW-CAB199 INOPERABLE

NOTES 1i 2i 3 & 6

UPS4





S NO: 2VBB-UPS1B
L NO: 2VBS-PNL102

DIST PNL NO: 2VBS-PNLB107
BKR NO. 20
CIRCUIT NO: 2SSPC20

DRAWING REFERENCE8
EE-118
EE-3TA

FEED TO DEVICE DEVICE LOCATION PLANT IMPACT

2SSP-IPNL102
POST

ACCIDENT'AMPLING

STATION
REF. EE-3TA

BLDG

RW

ELEV

261 LOSS OF POST ACCIDENT SAMPLING
STATION
NOTE: STATION ALSO FED FROM
2VBS-PNLA102 BKR 14

UPS4





PS NO: 2VBB-UPS1B
L NO. 2VBS-PNL102

DIST PNL NO 2VBS-PNLB107
BKR NO. 21'He 1
CIRCUIT NO: 2GSNN01

DRAWING REFERENCES
EE-11S

EE-3TA
EE-11FQq ESK-7GSN01q LSK-14-1F

FEED TO DEVICE DEVICE LOCATION PLANT IMPACT

2CES-PNL555
POST ACCIDENT
SAMPLING

2GSN-SOV163-PURGES
SAMPLE LXNE
SERVICING PRIMARY
CONTAINMENT TRAIN
A" AIR

2GSN-SOV164-PURGES
SAMPLE LINE
SERVICING PRIMARY
CONTAINMENT TRAIN
"B" AIR

2GSN-SOV165-PURGES
SAMPLE LINE
SERVICING
SECONDARY
CONTAXNMENT AIR

ITEMS 1, 2, 3 ARE
POST ACCIDENT
SAMPLING NITROGEN
PURGE VALVES

BLDG

RW

SC

SC

SC

ELEV

261

256

283

292

PANEL LOSES POWER; SEE BELOW FOR
AFFECTED EQUIPMENT

VALVE FAILS CLOSE ON LOSS OF
POWER; LOSS OF LOCAL XNDICATING
LIGHTS

VALVE FAILS CLOSE ON LOSS OF
POWER; LOSS OF LOCAL INDICATING
LIGHTS

VALVE FAILS CLOSE ON LOSS OF
POWER; LOSS OF LOCAL INDICATING
LIGHTS

UPS4





PS NO 2VBB-UPS1B
L NO: 2VBS-PNL102

DIST PNL NO: 2VBS-PNLB107
BKR NO 21i SH. 2
CIRCUIT NO: 2GSNN02

DRAWING REFERENCES
EE-11S

EE-3TA
EE-11FLg ESK-7MWS02 i LSK-9-15

FEED TO DEVICE DEVICE LOCATION PLANT IMPACT

2MWS-SOV150
FLUSHES SAMPLE
LINE SERVICING RX
JET PUMP $ 5

2MWS-SOV151
FLUSHES SAMPLE
LINE SERVICING RX
JET PUMP gl5
2MWS-SOV152
FLUSHES SAMPLE
LINE SERVICING
H.E. 2RHS*E1A

2MWS-SOV153
FLUSHES SAMPLE
LINE SERVICING
H.E. 2RHS*E1B

ITEMS 4 i 5i 6i 7
ARE POST ACCIDENT
SAMPLING LINE
FLUSHING VALVES

BLDG

SC

SC

ABN

ABS

ELEV

244

284

184

181

VALVE FAILS CLOSE ON LOSS OF
POWER; LOSS OF LOCAL INDICATING
LIGHTS

VALVE FAILS CLOSE ON LOSS OF
POWER; LOSS OF LOCAL INDICATING
LIGHTS

VALVE FAILS CLOSE ON LOSS OF
POWER; LOSS OF LOCAL INDICATING
LIGHTS

VALVE FAILS CLOSE ON LOSS OF
POWER; LOSS OF LOCAL INDICATING
LIGHTS

UPS4





PS NO: 2VBB-UPS1B
L NO: 2VBS-PNL102

DXST PNL NO: 2VBS-PNLB107
BKR NO: 21i SH 3
CIRCUZT NO 2GSNN04

DRAWING REFERENCES
EE-118

EE-3TA
EE-11FLi ESK-788R02 q LSK-21-2C

FEED TO DEVICE DEVICE LOCATION PLANT XMPACT

2SSR-SOV17A
(2RHS*E1A H.E. TO
POST ACCIDENT
SAMPLING ISOLATION
VALVE)

2SSR-SOV17B
(2RHS*E1B H.E. TO
POST ACCIDENT
SAMPLXNG ISOLATION
VALVE)

ITEMS 8, 9 ARE
POST ACCIDENT
SAMPLING ISOLATION
VALVES

BLDG

ABN

ABS

ELEV

99

180

VALVE FAILS CLOSE ON LOSS OF
POWER; LOSS OF LOCAL INDICATING
LIGHTS

VALVE FAILS CLOSE ON LOSS OF
POWER; LOSS OF LOCAL INDICATING
LIGHTS

TOTAL PLANT IMPACT POST
ACCIDENT VALVES 2GSN-SOV163i
164 g 165 5 2MWS SOV151 i 152 g 153 g

28SR-SOV17Ai B WILL CLOSE AND
ALSO WILL LOSE VALVE'S
INDICATING LIGHTS

UPS4





PS NO: 2VBB-UPS1B
L NO: 2VBS-PNL102

DIST PNL NO 2VBS-PNLB107
BKR NO: 22
CIRCUIT NOi 2HVWN17

DRAWING REFERENCES
ESK-6HVW10
LSK-22-5E

EE-11S i EE-3TA

FEED TO DEVICE DEVICE LOCATION PLANT IMPACT

2HVW-MST13 FOR
POST ACCIDENT
SAMPLING PANEL
EXHAUST FAN
2HVW-FN13
PANEL EXHAUST FAN
2HVW-FN13

BLDG

RW

ELEV

306 FAN STOPS OR FAILS TO
START'OSS

OF LOCAL INDICATING LIGHTS

UPS4





PS NO 2VBB-UPS1B
L NO: 2VBS-PNL102

DIST PNL NO; 2VBS-PNLB107
BKR NO: 23
CIRCUIT NO

DRAWING REFERENCES

EE-11S

FEED TO DEVICE DEVICE LOCATION PLANT IMPACT

SPARE

BLDG ELEV

NO IMPACT (SPARE)

UPS4





PS NO: 2VBB-UPS1B
L NO: 2VBS-PNL102

DIST PNL NO: 2VBS-PNLB107
BKR Noo 24
CIRCUIT NO:

DRAWING REFERENCES

EE-11S

FEED TO DEVICE DEVICE LOCATION PLANT IMPACT

SPARE

BLDG ELEV

NO IMPACT (SPARE)

UPS4





PS NO: 2VBB-UPS1B
NL NO. 2VBS-PNL102

DIST PNL NO: 2VBS-PNLB107
BKR NO: 25
CIRCUIT NO:

DRAWING REFERENCES

EE-118

FEED TO DEVICE DEVICE LOCATION PLANT IMPACT

SPARE

BLDG ELEV

NO IMPACT (SPARE)

UPS4





PS NO: 2VBB-UPS1B
L NO: 2VBS-PNL102

DIST PNL NO 2VBS-PNLB107
BKR Noo 26
CIRCUIT NO ~

DRAWING REFERENCES

EE-11S

FEED TO DEVICE DEVICE LOCATION PLANT IMPACT

SPARE

BLDG ELEV

NO IMPACT (SPARE)

UPS4





PS NO: 2VBB-UPS1B
L NO: 2VBS-PNL102

DIST PNL NO: 2VBS-PNLB107
BKR NO: 27
CIRCUIT NO:

DRAWING REFERENCES

EE-11S

FEED TO DEVICE DEVICE LOCATION PLANT IMPACT

SPARE

BLDG ELEV

NO IMPACT (SPARE)

UPS4





PS NO: 2VBB-UPS1B
L NO: 2VBS-PNL102

DIST PNL NO: 2VBS-PNLB107
BKR NO: 28
CIRCUIT NO ~

DRAWING REFERENCES

EE-11S

FEED TO DEVICE

SPARE

DEVICE LOCATION

BLDG ELEV

PLANT IMPACT

NO IMPACT (SPARE)

UPS4





1. Lose local horns, alarms & indicators.

2. Lose annunciator window & computer pt in control room.

3. RMS computer will have indication of microprocessor failure.

4. Lose local annunciator window.

Lose local recorders.

UPS4



II
P. I



2VBB-UPS1B LOAD LIST

2VBB-UPS1B

2VBS-PNLB181 2VBS-PNLB182 2VBS-PNLB111

2LAC-PNLU84 2COP-PNLU82

2VBS-P NL8187 2VBS-PNLB188 2VBS-PNLB189

ERPGgwg,yy()g OM ~
I

AFFECTED LOAD LIST



c

ii
't



PS NO 2VBB-UPS1B
NL NO: 2VBS-PNLB102

DIST PNL NO: 2VBS-PNLB109
BKR NO 1
CIRCUIT NO: 2RU108

DRAWING REFERENCES

EE-11S
TL2RMS-0 16
LSK-22-1R
EE-3LF

FEED TO DEVICE
DEVICE LOCATION PLANT IMPACT

2RMS-RU108

BLDG

SC

ELEV

294 RB CRD MAINT FACIL. A RADN
MONITOR NOTES 1, 2 6 3

UPS7





S NO: 2VBB-UPS1B
PNL NO: 2VBS-PNLB102
DIST PNL NO: 2VBS-PNLB109
BKR NO: 2
CIRCUIT NO: 2RU106

DRAWING REFERENCES

EE-118
TL2RMS-015
LSK-22-1R
EE-3LF

FEED TO DEVICE DEVICE LOCATION PLANT IMPACT

2RMS-RU106

BLDG

SC

ELEV

266 RB ENTRANCE A RADON
NOTES 1, 2 S( 3

%ps 7





PS NO 2VBB-UPS1B
L NO: 2VBS-PNLB102

DIST PNL NO: 2VBS-PNLB109
BKR NO 3
CIRCUIT NO: 2RU144

DRAWING REFERENCES

EE-11S
TL2RMS-042
LSK-22-1R
EE-3LF

FEED TO DEVICE DEVICE LOCATION PLANT IMPACT

2RMS-RU144

BLDG

SC

ELEV

266 RB CRD MDL A-S
NOTES 1, 2 6 3

Rps7





S NO: 2VBB-UPS 1B
PNL NO: 2VBS-PNLB102
DIST PNL NO: 2VBS-PNLB109
BKR NO 4
CIRCUIT NO 2RU143

DRYING REFERENCES

EE-118
TL2RMS-041
LSK-22-1R

FEED TO DEVICE DEVICE LOCATION PLANT IMPACT

2RMS-RU143

BLDG

SC

ELEV

266 RB CRD MDL A-N
NOTES 1, 2 & 3

UPS7





PS NO: 2VBB-UPS1B
%L NO: 2VBS-PNLB102

DIST PNL NO 2VBS-PNLB109
BKR Noo 5
CIRCUIT NO: 2RU145

DRAWING REFERENCES

EE-11S
TL2RMS-043
LSK-22-1R
EE-3LF

FEED TO DEVICE DEVICE LOCATION PLANT IMPACT

2RMS-RU145

BLDG

SC

ELEV

245 REAC SAMPL A RADN
NOTES 1, 2 & 3

UPS7





S NO: 2VBB-UPS1B
PNL NO: 2VBS-PNLB102
DIST PNL NO: 2VBS-PNLB109
BKR NO 6
CIRCUIT NO~ 2RU4105

DRAWING REFERENCES

EE-11S
TL2RMS-0 14
LSK-22-1R
EE-3LF

FEED TO DEVICE DEVICE LOCATION PLANT IMPACT

2RMS-RU105

BLDG

SC

ELEV

225 RB TIP EQPT A RADN
NOTES 1, 2 6 3

UPS7





PS NO: 2VBB-UPS1B
L NO: 2VBS-PNLB102

IST PNL NO: 2VBS-PNLB109
BKR Noo 7
CIRCUIT NO: 2RU2B

DRAWING REFERENCES

EE-11S
Tg2RI S-006
LSK-22-1R
EE-3LF

FEED TO DEVICE DEVICE LOCATION PLANT IMPACT

BLDG ELEV

2RMS-RU2B SC 220 RB RECIRC PUMP 1B PNL RADN
NOTES 1, 2 & 3

Rps7



0



S NO 2VBB-UPS1B
PNL NO 2VBS-PNLB102
DIST PNL NO: 2VBS-PNLB109
BKR NO: 8
CIRCUIT NO: 2RU2A

DRAWING REFERENCES

EE-118
TL2RMS-005
LSK-22-1R
EE-3RS

FEED TO DEVICE DEVICE LOCATION PLANT IMPACT

2RMS-RU2A

BLDG

SC

ELEV

220 RB RECIRC PUMP 1A PNL
NOTES 1, 2 & 3

UPS7





PS NO 2VBB-UPS1B
L NO: 2VBS-PNLB102

IST PNL NO: 2VBS-PNLB109
BKR Noo 9
CIRCUIT Noo 2RU139

DRAWING REFERENCES

EE-11S
TL2RMS-037
LSK-R22-1R
EE-3TM

FEED TO DEVICE DEVICE LOCATION PLANT IMPACT

2RMS-RU139

BLDG

SC

ELEV

220 RB ABOVE SUPPLY POOL
NOTES 1, 2 & 3

UPS7





S NO: 2VBB-UPS1B
NL NO 2VBS-PNLB102

DIST PNL NO: 2VBS-PNLB109
BKR NO: 10
CIRCUIT NO: 2RU101

DRAWING REFERENCES

EE-11S
TL2RMS-0 10
LSK-22-1R
EE-3RS

FEED TO DEVICE DEVICE LOCATION PLANT IMPACT

BLDG ELEV

2RMS-RU101 ABN 180 RB N RHS EQPT RM RADN
NOTES 1, 2 & 3

%ps 7





UPS NO: 2VBB-UPS1B
L NO 2VBS-PNLB102

IST PNL NO: 2VBS-PNLB109
BKR NO: 11
CIRCUIT NO: 2RU104

DRAWING REFERENCES

EE-11S
TL2RMS-0 13
LSK-22-1R
EE-3RS

FEED TO DEVICE DEVICE LOCATION PLANT IMPACT

BLDG ELEV

2RMS-RU104 SC 178 RB EQPT DR W RADN
NOTES 1, 2 6 3

%ps7





S NO: 2VBB-UPS1B
PNL NO 2VBS-PNLB102
DIST PNL NO: 2VBS-PNLB109
BKR NO 12
CIRCUIT NO: 2RU103

DRAWING REFERENCES

EE-11S
TL2RMS-0 12
LSK-22-1R
EE-3RS

FEED TO DEVICE DEVICE LOCATION PLANT IMPACT

2RMS-RU103

BLDG

ABS

ELEV

180 RB & RHS EQPT RM RADN
NOTES 1, 2 & 3

UPS7





PS NO: 2VBB-UPS1B
L NO: 2VBS-PNLB102

IST PNL NO: 2VBS-PNLB109
BKR Noo 13
CIRCUIT NO: 2RU102

DRAWING REFERENCES

EE-11S
TL2RMS-0 11
LSK-22-1R
EE-3RS

FEED TO DEVICE DEVICE LOCATION PLANT IMPACT

BLDG ELEV

2RMS-RU102 SC 180 RB EQPT DR E RADN
NOTES 1, 2 & 3

%ps 7



0



S NO: 2VBB-UPS1B
NL NO: 2VBS-PNLB102

DIST PNL NO: 2VBS-PNLB109
BKR NO: 14
CIRCUIT NO: 2RU149

DRAWING REFERENCES

EE-118
TL2RMS-047
LSK-22-1R
EE-3RV

FEED TO DEVICE DEVICE LOCATION PLANT IMPACT

2RMS-RU149

BLDG

SC

ELEV

333 RB RWCU VALVE A RADN
NOTES 1, 2 & 3

%ps 7



0

0



UPS NO: 2VBB-UPS1B
L NO: 2VBS-PNLB102

IST PNL NO: 2VBS-PNLB109
BKR NO: 15
CIRCUIT NO: 2RU109

DRAWING REFERENCES

EE-118
TL2RMS-0 17
LSK-22-1R
EE-3RS

FEED TO DEVICE DEVICE LOCATION PLANT IMPACT

BLDG ELEV

2RMS-RU109 SC 333 RB CONT EQPT STOR A
NOTES 1, 2 & 3

Rps7





S NO: 2VBB-UPS1B
PNL NO: 2VBS-PNLB102
DIST PNL NO: 2VBS-PNLB109
BKR Noo 16
CIRCUIT NOI 2RU113

DRAWING REFERENCES

EE-11S
TL2RMS-020
LSK-22-1R
EE-3RS

FEED TO DEVICE DEVICE LOCATION PLANT IMPACT

2RMS-RU113

BLDG

RB

ELEV

358 OUT NEW FUEL STOR V RADN
NOTES 1, 2 6 3

UPS7





PS NO: 2VBB-UPS 1B
L NO: 2VBS-PNLB102

DIST PNL NO: 2VBS-PNLB109
BKR NO: 17
CIRCUIT NO: 2RU140

DRAWING REFERENCES

EE-11S
TL2RMS-038
LSK-22-1R
EE-3RS

FEED TO DEVICE DEVICE LOCATION

BLDG ELEV

PLANT IMPACT

2RMS-RU140 RB 358 INST NEW FUEL STOR V RADN
NOTES 1, 2 6 3

%ps 7





PS NO: 2VBB-UPS1B
PNL NO: 2VBS-PNLB102
DIST PNL NO: 2VBS-PNLB109
BKR NO: 18
CIRCUIT NO: 2RU112

DRAWING REFERENCES

EE-11S
TL2RMS-0 19
LSK-22-1R
EE-3RU

FEED TO DEVICE DEVICE LOCATION PLANT IMPACT

2RMS-RU1 12

BLDG

RB

ELEV

358 SPC REFUEL PLATE H RNG RADN
NOTES 1, 2 & 3

%ps 7





PS NO: 2VBB-UPS1B
iVL NO 2VBS-PNLB102
IST PNL NO: 2VBS-PNLB109

BKR Noo 19
CIRCUIT Noo 2RU111
I

DRAWING REFERENCES

EE-11S
TL2RMS-018
LSK-22-1R

FEED TO DEVICE DEVICE LOCATION

BLDG ELEV

PLANT IMPACT

2RMS-RU111 RB 358 SPC REFUEL PLATE LOW RNG RADN
NOTES 1, 2 & 3

Rps7





PS NO: 2VBB-UPS1B
PNL NO: 2VBS-PNLB102
DIST PNL NO 2VBS-PNLB109
BKR NO: 20
CIRCUIT Noo 2RU114

DRAWING REFERENCES

EE-11S
TL2RMS-021
LSK-22-1R
EE-3RS

FEED TO DEVICE DEVICE LOCATION PLANT IMPACT

2RMS-RU114

BLDG

RB

ELEV

358 RB OPR FL EQPT RADN
NOTES 1, 2 6 3

UPS7





PS NO: 2VBB-UPS 1B
L NO: 2VBS-PNLB102'IST PNL NO 2VBS-PNLB109

BKR NO: 21
CIRCUIT NO: 2RU105

DRAWING REFERENCES

EE-11S
LSK-27-15G
EE-3TQ

FEED TO DEVICE DEVICE LOCATION PLANT IMPACT

BLDG ELEV

2GTS-CAB105 MS 261 STANDBY GAS TREATMENT RAD. MON.
CAB.
NOTES 2 & 3

Sps7





S NO: 2VBB-UPS1B
PNL NO: 2VBS-PNLB102
DIST PNL NO: 2VBS-PNLB109
BKR NO: 22
CIRCUIT NO: 2RU193

DRAWING REFERENCES

EE-11S
TL2RMS- 19 3
LSK-22-3M
EE-3RU

FEED TO DEVICE DEVICE LOCATION PLANT IMPACT

2RMS-RU193

BLDG

MS

ELEV

265 MAIN STACK RLSE MON A RADN
NOTES 1, 2 & 3

Cps 7





PS NO: 2VBB-UPS1B
AL NO: 2VBS-PNLB102

DIST PNL NO: 2VBS-PNLB109
BKR NO: 23
CIRCUIT NO: 2RU115

DRYING REFERENCES

EE-11S
LSK-9-1H
EE-3TR

FEED TO DEVICE DEVICE LOCATION PLANT IMPACT

2CCP-CAB115

BLDG

SC

ELEV

188 RB CL LOOP COOLING A
NOTES 2 & 3

%ps 7





PS NO: 2VBB-UPS1B
ML NO 2VBS-PNLB102
IST PNL NO: 2VBS-PNLB109

BKR NO: 24
CIRCUIT NO: 2RU131

DRAWING REFERENCES

EE-11S
LSK-9-1H
EE-3TR

FEED TO DEVICE DEVICE LOCATION PLANT IMPACT

2CCP-CAB131

BLDG

SC

ELEV

306 CLOSED LOOP COOLING RAD MON
NOTES 2 & 3

Rps7



0



PS NO: 2VBB-UPS1B
3L NO: 2VBS-PNLB102

DIST PNL NO: 2VBS-PNLB109
BKR NO: 25
CIRCUIT NO: 2RU142

DRAWING REFERENCES

EE-11S
LSK-34-2G
EE-3TR

FEED TO DEVICE DEVICE LOCATION PLANT IMPACT

2SFC-CAB142

BLDG

SC

ELEV

289 SF COOL FLTRS INLET
NOTES 2 & 3

UPS7



0

0



PS NO: 2VBB-UPS1B
AL NO: 2VBS-PNLB102

DIST PNL NO: 2VBS-PNLB109
BKR NO: 26
CIRCUIT Noo 2RU229

DRAWING REFERENCES

EE-11S
LSK-22-1S

FEED TO DEVICE DEVICE LOCATION PLANT IMPACT

BLDG ELEV

2HVR-CAB229 RCPT SC 306 CABINET RB RECIRC DUCT
NOTES 2 6 3

UPS7





PS NO 2VBB-UPS1B
;iL NO 2VBS-PNLB102
IST PNL NO: 2VBS-PNLB109

BKR NO: 27
CIRCUIT Noo 2RU237

DRAWING REFERENCES

EE-118
LSK-22-18

FEED TO DEVICE DEVICE LOCATION PLANT IMPACT

2HVR-CAB237 RCPT

BLDG

ABN

ELEV

198 2RHS & E1A CUBICLE RADN
NOTES 2 & 3

%ps 7





PS NO: 2VBB-UPS1B
.jL NO: 2VBS-PNLB102

DIST PNL NO: 2VBS-PNLB109
BKR NO: 28
CIRCUIT NO: 2RU238

DRAWING REFERENCES

EE-11S
LSK-22-1S

FEED TO DEVICE DEVICE LOCAT10N PLANT IMPACT

2HVR-CAB238 RCPT

BLDG

ABS

ELEV

198 2RHS 6 E1A CUBICLE RADN
NOTES 2 & 3

Rps7





NOTES

1. Lose local horns, alarms and indicators

2. Lose annunciator window and computer pt. in Control Room

3. RMS computer will have indication of microprocessor failure

UPS7





'VBB-UPSIDE LOAQ LIST

)g3
+/~~le (

2VBB-UPSIA

2VBS-P NLA181 2VBS-PNLA182

ygpoRMB,TIGM QÃE.Y

2VBS-PNLA107

AFFECTED LOAD LIST



Wg(Q



UPS NO'VBB-UPS1A
'NL NO'VBS-PNLA102

D1ST PNL NO'VBS-PNLA107
BKR NO: 1
CIRCU1T NO'LWSNNK

DRAWING REFERENCES

EE-11GH
EE-3NN

FEED TO DEVICE DEVICE LOCATION

BLDG ELEV

PLANT IMPACT

2LWS-PNL380
(PWR SUPPLY FOR
CENTRAL PROCESSOR-
B CAB)

RCR 279 LOSS OF ON-LINE OR BACK-UP
COMPUTER FUNCTIONS. IF »B" ON
LINE:'ALL LWS PROCESSES &
SUBSYSTEMS ARE DISABLED,

LWS
GEN TEMP MON
EMERGENCY RESPONSE FACILITY
FUNCTIONS
SPDS

IF "B" IS BACKUP: LWS REDUNDANCY
FEATURE IS DISABLED.

PS2





UPS NO: 2VBB-UPS1A
PNL NO: 2VBS-PNLA102
DIST PNL NO 2VBS-PNLA107
BKR NO: 2
CIRCUIT NO: 2LWSNNK

DRAWING REFERENCES

EE-11GH
EE-3NN

FEED TO DEVICE DEVICE LOCATION PLANT IMPACT

2LWS-PNL381
(PWR SUPPLY FOR
CENTRAL PROCESSOR-
A CAB)

BLDG

RCR

ELEV

279 LOSS OF ON-LINE OR BACK-UP
COMPUTER FUNCTIONS IF rrArr ON
LINE: ALL LWS PROCESSES &
SUBSYSTEMS ARE DISABLED,

LWS
GEN TEMP MON
EMERGENCY RESPONSE FACILITY
FUNCTIONS
SPDS

IF »A« IS BACKUP: 2LWS
REDUNDANCY FEATURE IS DISABLED.

Rp8 2





PS NO: 2VBB-UPS1A
PNL NO: 2VBS-PNLA102
DIST PNL NO: 2VBS-PNLA107
BKR Noo 3
CIRCUIT NO: 2LWSNNK

DRAWING REFERENCES

EE-11GH
EE-3NN

FEED TO DEVICE DEVICE LOCATION PLANT IMPACT

2LWS-PNL383
(PWS; CPU FAILOVER
A CABINET)

BLDG

RCR

ELEV

279 LOSS OF:
EOF LINK
CONTROL ROOM SPDS DISP (1)

— TSC DISPLAYS (2)
LWS ALARM SCREEN

— UTILITY TYPERS
FAIL OVER FEATURE
ADVERSELY AFFECTED





0JPS NO: 2VBB-UPS1A
PNL NO: 2VBS-PNLA102
DIST PNL NO: 2VBS-PNLA107
BKR NO 4
CIRCUIT NO ~ 2LWSNNK

DRAWING REFERENCES

EE-11GH
EE-3NN

FEED TO DEVICE DEVICE LOCATION PLANT IMPACT

2LWS-PNL382
(PWS, CPU
FAILOVER-B CABINET

BLDG

RCR

ELEV

279 LOSS OF:
LWS OPERATOR STATION
CONTROL ROOM SPDS (1)

— TSC DISPLAY (1)
ENGINEERS STATION (LWS)
LWS ALARM TYPER

— TSC TYPERS (2)
— ENGINEERS PERIPHERALS

FAIL OVER ADVERSELY
AFFECTED





PS NO! 2VBB-UPS1A
PNL NO: 2VBS-PNLA102
DIST PNL NO: 2VBS-PNLA107
BKR NO 5
CIRCUIT NO: 2LWSNNK585

DRAWING REFERENCES

EE-11GH

FEED TO DEVICE DEVICE LOCATION PLANT IMPACT

2LWS-PNL385
(EE-3NN)
(PWS, CPU CORE
STATOR-1 CAB

BLDG

RCR

ELEV

279 LOSS OF ON-LINE OR REDUNDANT
STORAGE CAPABILITY

SpB2





UPS NO 2VBB-UPS1A
PNL NO 2VBS-PNLA102
DIST PNL NO: 2VBS-PNLA107
BKR NO: 6
CIRCUIT NO: 2LWSNNK586

DRAWING REFERENCES

EE-11GH

FEED TO DEVICE DEVICE LOCATION PLANT IMPACT

2LWS-PNL384
(EE-3NN)
(PWS, CPU CORE
STATOR-2 CAB

BLDG

RCR

ELEV

279 LOSS OF ON-LINE OR REDUNDANT
STORAGE CAPABILITY

Op82





UPS NO: 2VBB-UPS1A
PNL NO: 2VBS-PNLA102
DIST PNL NO: 2VBS-PNLA107
BKR NO 7
CIRCUIT NOt 2LWSNNK

DRAWING REFERENCES

EE-11GH

FEED TO DEVICE DEVICE LOCATION PLANT IMPACT

2 LWS-PNL3 8 6
2LWS-RCPT14
POWER SUPPLY FOR
2LWS-PNL386
LWS COMPUTER
(RADWASTE) DISK
DRIVE

BLDG

RCR

ELEV

279 LOSS OF RADWASTE MAIN.MEMORY
DISK DRIVE DKB01

%p82





PS NO 2VBB-UPS1A
PNL NO'VBS-PNLA102
DIST PNL NO 2VBS-PNLA107
BKR NO: 8
CIRCUIT NO: 2LWSNNK

DRAWING REFERENCES

EE-11GH

FEED TO DEVICE DEVICE LOCATION PLANT IMPACT

BLDG ELEV

2LWS-PNL387
2LWS-RCPT2
POWER SUPPLY FOR
2LWS-PNL387
LWS COMPUTER
(RADWASTE) MAIN

MEMORY DISK DRIVE
DKD01

RCR 279 LOSS OF LWS MAIN MEMORY DISK
DRIVE DKD01

DESIGN: SHOW COMP ID'S





PS NO: 2VBB-UPS 1A
PNL NO 2VBS-PNLA102
DIST PNL NO! 2VBS-PNLA107
BKR NO: 9
CIRCUIT NO: 2LWSNNK

DRAWING REFERENCES

EE-11GH
EE-3NN

PEED TO DEVICE DEVICE LOCATION PLANT IMPACT

2LWS-PNL401
(PWS, SYS
PRGM/ENGR CONSOLE)

BLDG

RCR

ELEV

279 LOSS OF LWS PRGRM/ENGR VIDEO
KEYBOARD, FLOPPY DISK DRIVE

UPS2





PS NO: 2VBB-UPS1A
PNL NO! 2VBS-PNLA102
DIST PNL NO 2VBS-PNLA107
BKR NO: 10
CIRCUIT NO: 2LWSNNK

DRAWING REFERENCES

EE-11GH

FEED TO DEVICE DEVICE LOCATION PLANT IMPACT

BLDG ELEV

2LWS-CP403, CP404
2LWS-RCPT3
POWER SUPPLY FOR
2LWS-CP403, 404
LWS COMPUTER I/O
TYPERS 1 AND 2

RCR 279 LOSS OF SYSTEM I/O TYPERS 1 AND
2

0
UPS2





UPS NO 0 2VBB-UPS 1A
PNL NO 2VBS-PNLA102
DIST PNL NO 2VBS-PNLA107
BKR NO: 11
CIRCUIT NO: 2LWSNNK

DRAWING REFERENCES

EE-11GH
EE-3NN

FEED TO DEVICE DEVICE LOCATION PLANT IMPACT

2LWS-PNL388
(PWS, MAGNETIC
TAPE CAB

2LWS-CP403, CP404
POWER SUPPLY FOR
2LWS-CP403, 404
LWS COMPUTER I/O
TYPERS

BLDG

RCR

RCR

ELEV

279

279

LOSS OF:
MAG TAPE
EOF LINK

LOSS OF SYSTEM I/O TYPERS

Rp82





UPS NO: 2VBB-UPS1A
PNL NO'VBS-PNLA102
DIST PNL NO'VBS-PNLA107
BKR NO: 12
CIRCUIT NO: 2LWSNNK

DRAWING REFERENCES

EE 11GH
EE 3NN

FEED TO DEVICE DEVICE LOCATION PLANT IMPACT

2LWS-PNL4 00
(PWSI OPERATORS
CONSOLE)

BLDG

RCR

ELEV

279 LOSS OF:
LWS VIDEO, KEBOARD &
ANNUNCIATORS (LOCAL)

Rp82





UPS NO: 2VBB-UPS1A
PNL NO: 2VBS-PNLA102
DIST PNL NO: 2VBS-PNLA107
BKR NO:
CIRCUIT NO: 2LWSNNK

DRAWING REFERENCES

EE-11GH
EE-3NN

FEED TO DEVICE DEVICE LOCATION PLANT IMPACT

2LWS-CP405, CP406
2LWS-RCPT4
POWER SUPPLY FOR
2LWS CP405i 406
LWS COMPUTER

BLDG

RCR

ELEV

279 LOSS OF LWS OPERATOR'S ALARM AND
UTILITY TYPER

UPS2





UPS NO: 2VBB-UPS1A
PNL NO: 2VBS-PNLA102
DIST PNL NO 2VBS-PNLA107
BKR NO: 14
CIRCUIT NO: 2LWSNNK

DRAWING REFERENCES

EE-11GH

FEED TO DEVICE DEVICE LOCATION PLANT IMPACT

2LWS-CP402
2LWS-RCPT5
POWER SUPPLY FOR
2LWS-CP402
LWS COMPUTER LINE
PRINTER

BLDG

RCR

ELEV

279 LOSS OF LWS SYSTEM LINE PRINTER

UPS2





PS NO 2VBB-UPS1A
NL NO: 2VBS-PNLA102

DIST PNL NO: 2VBS-PNLA107
BKR NO: 15
CIRCUIT NO: 2LWSNNK

DRAWING REFERENCES

EE-11GH
EE 3NC

FEED TO DEVICE DEVZCE LOCATION PLANT IMPACT

BLDG ELEV

2LWS-PNL373
(PWS, H LVL
ANLG DGTL I 0 CAB

RCR 279 LOSS OF LWS HIGH LEVEL INPUT &
OUTPUT SIGNAL FUNCTIONS
SUPPORTING LWS PROCESSES

UPS2





PS NO: 2VBB-UPS1A
NL NO 2VBS-PNLA102

DIST PNL NO: 2VBS-PNLA107
BKR Noo 16
CIRCUIT NO: 2LWSNNK

DRAWING REFERENCES

EE-11GH
EE-3NE

FEED TO DEVICE DEVICE LOCATION PLANT IMPACT

2LWS-PNL37 1
(PWS, LOW LVL
ANALOG I/O
CABINET

BLDG

RCR

ELEV

279 LOSS OF LWS LOW LEVEL INPUT &
OUTPUT SIGNAL MONITORING
FUNCTIONS FOR SUPPORTING
RADWASTE FUNCTIONS

UPS2





UPS NO: 2VBB-UPS1A
NL NO 2VBS-PNLA102

DIST PNL NO: 2VBS-PNLA107
BKR NO: 17
CIRCUIT NO: 2LWSNNK

DRAWING REFERENCES

EE-11GH
EE-3NN

FEED TO DEVICE DEVICE LOCATION PLANT IMPACT

2LWS-PNL378
(PWS, H LVL ANLG/
DGTL I/O CABINET)

BLDG

RCR

ELEV

279 LOSS OF HIGH LEVEL INPUT &
OUTPUT SIGNAL MONITORING
FUNCTIONS SUPPORTING RADWASTE
PROCESSES

Ap82





UPS NO'VBB-UPS1A
NL NO: 2VBS-PNLA102

DIST PNL NO: 2VBS-PNLA107
BKR NO: 18
CIRCUIT NO 2LWSNNK

DRAWING REFERENCES

EE-11GH
EE-3NN

FEED TO DEVICE DEVICE LOCATION PLANT IMPACT

2LWS-PNL377
(PWS, H LVL ANLG/
DGTL I/O CABINET)

BLDG

RCR

ELEV

279 LOSS OF HIGH LEVEL INPUT &
OUTPUT SIGNAL MONITORING
FUNCTIONS FOR SUPPORTING
RADWASTE FUNCTIONS





OUPS NO: 2VBB-UPS1A
iNL NO 2VBS-PNLA102

DIST PNL NO'VBS-PNLA107
BKR NO ~ 19
C 1 RCUIT NO ~ 2 LWSNNK

DRAWING REFERENCES

EE-11GH
EE-3NA

FEED TO DEVICE DEVICE LOCATION PLANT 1MPACT

2LWS-PNL376
(PWS, H LVL ANLG/
DGTL I/O CABINET)

BLDG

RCR 279 LOSS OF HIGH LEVEL INPUT &
OUTPUT SIGNAL MONITORING
FUNCTIONS FOR SUPPORTING
RADWASTE FUNCTIONS

Op82





PS NO: 2VBB-UPS1A
NL NO: 2VBS-PNLA102

DIST PNL NO! 2VBS-PNLA107
BKR NO:, 20
CIRCUIT NOi 2LWSNNK

DRAWING REFERENCES

EE-11GH
EE-3NB

FEED TO DEVICE DEVICE LOCATION PLANT IMPACT

2LWS-PNL374
(PWS, H LVL ANLG/
DGTL I/O CABINET)

BLDG

RCR

ELEV

279 LOSS OF HIGH LEVEL INPUT &
OUTPUT SIGNAL MONITORING
FUNCTIONS FOR SUPPORTING
RADWASTE FUNCTIONS

Sp82





UPS NO! 2VBB-UPS1A
P~i NO! 2VBS-PNLA107L~ PNL NOe
BKR NO! 21
CIRCUIT NO:

FEED TO DEVICE

SPARE

DEV1CE LOCATION

DRYING REFERENCES

PLANT IMPACT





UPS NO 2VBB UPSiA
P~ NO 2VBS-PNLA107
I%AT PNL NO!
BKR NO: 22
CIRCUIT Noo

FEED TO DEVICE

SPARE

DEVICE LOCATION

W NG REFERENCES

PLANT IMPACT





UPS NOS 2VBB UPS1A
NO! 2VBS-PNLA107

T PNL NO!
BKR NO 23
CIRCUIT NO:

FEED TO DEVICE

SPARE

DEVICE LOCATION

DRYING REFERENCES

PLANT IMPACT





UPS NO! 2VBB-UP81A
P~ NO! 2VBS-PNLA107
IRKT PNL NO!
BKR NO: 2i
CIRCUIT NO:

FEED TO DEVICE

SPARE

DEVICE LOCATION

D %INC REFERENCES

PLANT IMPACT





UPS NO 2VBB UPS1A
NO! 2VBS-PNLA107

T PNL NO!
BKR NOs 25
CIRCUIT NO:

FEED TO DEVICE

SPARE

DEVICE LOCATION

DRAWING REFERENCES

PLANT IMPACT





UPS NOs 2VBB-UPS1A
Ffg NO! 2VBS PNLA107
DWT PNL NO+
BKR NO: 26
CIRCUIT NO:

PEED TO DEVICE

SPARE

DEVICE LOCATION

D WING REFERENCES

PLANT IMPACT



0



UPS NOs 2VBB-UPS1A
PW NOt 2VBS PNLA107
8ISZ PNL NO
BKR NO! 27
CIRCUIT NO!

PEED TO DEVICE

SPARE

DEVICE LOCATION

DRAWING REFERENCES

PLANT IMPACT





UPS NO 2VBB-UPS1A
P~ NO; 2VBS PNLA107
?RPT PNL NO
BKR NO 28
CIRCUIT Noo

FEED TO DEVICE

SPARE

DEVICE LOCATION

DRAM NG REFERENCES

PLANT IMPACT





UPS NO 2VBB UPS1A
P NO: 2VBS-PNLA107

r PNL NOs
BKR NO 29
CIRCUIT

NO'EED

TO DEVICE

SPARE

DEVICE LOCATION

DRYING REFERENCES

PLANT IMPACT

4510





UPS NO! 2VBB UPS1A
T» NO! 2VBS-PNLA107
DREST PNL NO!
BKR NO! 30
CIRCUIT

NO'EED

TO DEVICE

SPARE

DEVICE LOCATION

D WINO E E E CES

PLANT IMPACT

Os10





UPS NO! 2VBB-UPS1A
P~ NOt 2VBS PNLA107
D5Pl PNL NO
BKR NO: 31
CIRCUIT NO:

FEED TO DEVICE

SPARE

DEVICE LOCATION

DRAWING REFE ENCES

PLANT IMPACT





UPS NOt 2VBB-UPS1A
NO ! 2VBS-PNLA107

T PNL NO!
BKR NO 32
CIRCUIT

NO'EED

TO DEVICE

SPARE

DEVICE LOCATION

DRAWING REFERENCES

PLANT IMPACT





UPS NO 2VBB UPS1A
P~ NO'VBS-PNLA107
D~ PNL NOt
BER NOt 33
CIRCUIT NO

PEED TO DEVICE

SPARE

DEVICE LOCATION

RARING REFERENCES

PLANT IMPACT





UPS NO! 2VBB-UPS1A
i NO 2VBS PNLA107
T PNL NO!

BKR NOS 3i
CIRCUIT NO!

PEED TO DEVICE

SPARE

DEVZCE LOCATION

DRAWING REFERENCES

PLANT IMPACT





UPS NO 2VBB UP81A
NO ! 2VBS-PNLA107

T PNL NOs
BKR NO. 35
CZRCUZT NOt

PEED TO DEVZCB

SPARE

DEVZCB LOCATZON

NG REFERENCES

PLANT ZMPACT





UPS NO 2VBB UPS1A
PQ NOo 2VBS PNLA107
DYE PNL NOt
BKR NO 36
CIRCUIT NO

FEED TO DEVICE

SPARE

DEVICE LOCATION

D WING REFERENCES

PLANT IMPACT





UPS NO! 2VBB-UPS%A
NOR 2VBS PNLA107

T PNL NOs
BKR NO 37
CIRCUIT NO:

FEED TO DEVICE

SPARE

DEVICE LOCATION

D % G EFERENCES

PLANT IMPACT





UPS NOs 2VBB UPSY
NOs 2VBS-PNLAi07

D T PNL NOs
BER NOs 38
CIRCUIT NO

PEED TO DEVICE

SPARE

DEVICE LOCATION

DRAWING REFERENCES

PLANT IMPACT





UPS NO! 2VBB UPS1A
Ffg NO! 2VBS PNLA107
DMT PNL NO!
BKR NO! 39
CIRCUIT NO!

FEED TO DEVICE

SPARE

DEVICE LOCATION

DRASI 8 FERENCES

PLANT IMPACT





UPS NOs 2VBB UPS12L
NO! 2VBS PNLA107

D T PNL
NO'KR

NO IO
CIRCUIT NO:

FEED TO DEVICE

SPARE

DEVICE LOCATION

D W NG EFERENCES

PLANT IMPACT





NO! 2VBB-UP81A
NO! 2VB8-PNLA107

D ST PNL NO!
BKR NO! 41
CIRCUIT NO

EEED TO DEVICE

SPARE

DEVICE LOCATION

6 E C S

PLANT IMPACT

U S10





N0$ 2VBB UPSY
NO $ 2VBS-PNLA107

DIST PNL N0$
BKR N0$ 42
CIRCUIT N0$

FEED TO DEVICE

SPARE

DEVICE LOCATION

DRASING REFERENCES

PLANT IMPACT

UPS10



f 1



2VBB-UPS1A LOAD LIST
2+3
g/WD/ 9 (

2VBB-UPS1A

2VBS-PNLA181 2VBS-PNLA182

~~ORMgyg)g O~ 2VBS-PNLA187

AFFECTED LOAD LIST



I



UPS NO 2VBB-
L NOs 2VBS-

IST PNL NO:
BKR NO: 1
CIRCUIT NO ~

UPS1A DRAWING REFERENCES
PNLA101 0007 ~ 520-001-410

0007 ~ 520-001-407
0007 ~ 212 00 1 063 g DL807 i E155TYg SHo 3 g 73 1E788TYg SHo 3

2ADSNO 1

FEED TO DEVICE DEVICE LOCATION PLANT IMPACT

2CEC-PNL703
(EE-3DS)

BLDG

CCR

ELEV

306

2CEC-PNL614 CCR 306

DEVICE B22R614
MULTZPOINT
RECORDER SAFETY
RELIEF VALUE TEMP
RECORD

MULTIPOINT TEMPERATURE RECORDER
FOR SAFETY RELIEF VALVES. THESE
ARE USED TO DETERMINE ZF SRV'S
ARE LEAKING FOR ALARM WINDOW
601537.

Ap83





UPS NO: 2VBB-UPS1A
L'O 2VBS-PNLA101
ST PNL NO:

BKR NO: 3
CIRCUIT NO: 2IHAA06

DRAWING REFERENCES
0007 52 1 00 1 73 1DI 0007 ~ 52 1 00 1 781Dg EE 1 li7
0007 ~ 521-001-257 I 0007 ~ 521-001-257 i EE-3DN
ESK-10IHA42 147D7844iSH.2

FEED TO DEVICE DEVICE LOCATION PLANT IMPACT

2CEC-PNL739

BLDG

CCR

ELEV

288

JB103
CB2-1A
CB2-2A

2CEC-PNL630

ABCB2-1A
ABCB2-2A

CCR 288 POWER INPUT ANNUNCIATOR POWER
SUPPLY

POWER SUPPLY TO ANNUNCIATORS
OPTICAL ISOLATORS
PNL S 609'11'25/ 629'32/613'37'38'74
PNL'S-C22-P001, P002

Ops3





UPS NO: 2VBB-UPS1A
NL NO: 2VBS-PNLA101
IST PNL NO!

BKR NO: 4
CIRCUIT NO: 2CECN14XOO

7 ~ 520-001-355' ~ 520-001-357 i
7 ~ 520-001-347 i ESK-11CEC01

DRAWING REFERENCES
147D7 848
EE-118
EE-3DK

FEED TO DEVICE DEVICE LOCATION PLANT IMPACT

2CEC-PNL743
JB202

2CEC*PNL603

BLDG

CCR

CCR

ELEV

306

306

2CEC-PWRS100 24 HR DIGITAL CLOCK ON PNL 603

OtJP83





UPS NO: 2VBB-UPS1A
NL NO: 2VBS-PNLA101
IST PNL

NO'KR

NO 5
CIRCUIT NO: 2SPGN04.

147D7848 i 7 ~ 520 001 351 g

7 ~ 520-001-339 i
ESK-11CEC02

DRAWING REFERENCES
EE-3DK
EE-11J

FEED TO DEVICE

2CEC-PNL743

DEVICE LOCATION

BLDG ELEV

306

PLANT IMPACT

2CEC-PNL603 306

2SPG-JI100 306

2SPG-PWRS100 306 GEN GROSS WATTS DIGITAL DISPLAY
1

120 VAC/5VDC POWER SUPPLY TO
2SPG-PWR5100, 2SPG-JI100 MAIN
GENERATOR GROSS WATTS DIGITAL
DISPLAY

OJP83





UPS NO: 2VBB-UPS1A
L NO: 2VBS-PNLA101

IST PNL NO!
BKR NO: 6
CIRCUIT NO: 2RDSN09

7 ~ 520-001-375i 7 ~ 221-001-012 i
7 ~ 221-001-038' ~ 221-001-035

DRAWING REFERENCES
EE-3AC

EE-11'47D7834

FEED TO DEVICE DEVICE LOCATION PLANT IMPACT

2CEC*PNL709

BLDG ELEV

2CEC-PNL610 306 CONTROL ROD DRIVE TEST PNL

C12A-PS2

REACTOR MANUAL SYSTEM CONTROL
(C12A) POWER SUPPLY PS2 120
VAC 24VDC TO SCRAM TEST PANEL

PS3





UPS NO: 2VBB-UPS1A
NL NO: 2VBS-PNLA101
IST PNL NO:

BKR NO 7
CIRCUIT NO: 2RDSN08

7. 520-001-924 i 7 221-001-012 i
7 ~ 22 1-0 0 1-0 13

DRAWING REFERENCES
EE-3AC
EE-11J
147D7834

FEED TO DEVICE DEVICE LOCATION PLANT IMPACT

2CEC*PNL709
JB402

2CEC-PNL615

BLDG ELEV

CONTROL ROD POSITION INDICATION
CAB

REACTOR MANUAL SYSTEM CONTROL
(C12A) POWER TO NUMAC ROD WORTH
MINIMIZER. POWER TO ROD POSITION
INFORMATION CABINET

UP83





UPS NO 2VBB-UPS1A
.L NO: 2VBS-PNLA101
IST PNL NO:

BKR NO: 8
CIRCUIT NO: 2IHAA02

FEED TO DEVICE DEVICE LOCATION

DRAWING REFERENCES
EE-3BA
EE-11J

147D7845
ESK 10IHA40g SHo 1&2

PLANT IMPACT

2CEC-PNL740

BLDG ELEV

288

2IHA-W661

2CEC-PNL858
ANNUNCIATOR POWER
SUPPLIES

PNL858 ANN POWER SUPPLIES A7PS8,
A7PS9 i A7PS 10 i A7PS 1 1 i A7PS 12 g

DIV I, II, III OPTICAL ISOLATOR
OUTPUT MODULES

P83





UPS NO: 2VBB-UPS1A
L NO: 2VBS-PNLA101

ZST PNL Noo
BKR NO: 9
CIRCUIT NO: 2RDSN10

FEED TO DEVICE

7 '20 001 933Bg
7 ~ 22 1-00 1-0 12

DEVICE LOCATION

DRAWING REFERENCES
EE-3AC
EE-118
147D7834

PLANT IMPACT

2CEC*PNL709

BLDG

CCR

ELEV

306

2CEC-PNL659

C12A-21

ROD SEQ CONTROL SYS

REACTOR MANUAL CONTROL SYSTEM
(C12A)

POWER SUPPLY PSI TO ROD PATTERN
CONTROLLER Z2 IN ROD SEQUENCE
CONTROL

Ohp83





NO: 2VBB UPSiA
NOt 2VBS PNLA101

D ST PNL NO!
BKR NO 10
CIRCUIT NO:

FEED TO DEVICE

SPARE

DEVICE LOCATION

SING REFERENCES

PLANT IMPACT

UPS10





UPS NO! 2VBB-UPS1A
NL NO: 2VBS-PNLA101
IST PNL NO:

BKR NO 11
CIRCUIT NO: 2RDSN04

FEED TO DEVICE DEVICE LOCATION

DRAPING REFERENCES
EE-3DE
EE-11J

0007 '20 001 405

'LANT

IMPACT

2CEC*701

BLDG

CCR

ELEV

306

JB105

2CEC-PNL613

SPARED
CC-'39-
CC-48

NO IMPACT

O3P83





UPS NO: 2VBB-UPS1A
NL NO: 2VBS-PNLA101
IST PNL NO:

BKR NO: 12
CIRCUIT NO: 2RDSN07

FEED TO DEVICE DEVICE LOCATION

DRA'HING REFERENCES
EE-4X
EE-11J

0007 ~ 510-001-271
0007 ~ 221-001-012

PLANT IMPACT

2CES-RAK007

BLDG

SC

ELEV

261

CRD TEMP RECORDER SC 261 POWER TO CRD TEMPERATURE
RECORDER

TP8 3





UPS NO. 2VBB-UPS1A
L NO. 2VBS-PNLA101

IST PNL NO:
BKR NO: 13
CIRCUIT NO: 2NMPN01

FEED TO DEVICE DEVICE LOCATION

DRAWING REFERENCES

EE-11J
EE-3DE
747D7826
7 '20-001-350
7.520-001-352
7 '24-001-020
7 ~ 212-001-010
7 ~ 764-001-021

PLANT IMPACT

2CEC*PNL701

BLDG

CCR

ELEV

306

CS1B-W234

2CEC-PNL603

C51B-T02A
T2A-2NMPN01

C51-R602
C51-R603B
C51-R603D
C51-R603A
C51-R603C

B22-R613

POWER SUPPLY FOR RECORDERS

SRM
IRM/APRM
IRM/APRM/RBM
IRM/APRM
IRM APRM RBM

JET PUMP INST RCORDER

H13-P602C RWCU RECORDER





UPS3





UPS NO ~ 2VBB-UPS1A
L NO 2VBS PNLA101

IST PNL NO.
BKR NO 14
CIRCUIT NO: 2CECA25

FEED TO DEVICE DEVICE LOCATION

DRAWING REFERENCES

EE-11i7
ESZC-CEC01
EE-3AG

0007 159-451-316F
0007 '59-451-314E

PLANT IMPACT

2CEC*PNL731

BLDG

CCR

ELEV

288

JB303

2CEC-PNL825 CCR 288

POWER TO RACK H13-P825
Kbov 0 n&roNM





UPS NO: 2VBB UPS1A
L NO: 2VBS-PNLA101

IST PNL NO
BKR NO: 15
CIRCUIT NO: 2CECA26

FEED TO DEVICE DEVICE LOCATION

DRAWING REFERENCES

EE-11'SK-CEC01

EE-3AF
0007 ~ 159-451-319G
0007. 159-451-317G

PLANT IMPACT

2CEC*PNL731

BLDG

CCR

'LEV
288

JB202

2CEC-PNL826

POWER TO FOXBORO RACK H13-P826

fPS3





UPS NO: 2VBB-UPS1A
L NO: 2VBS-PNLA101

IST PNL NO:
BKR NO: 16
CIRCUIT NO: 2CECA27

FEED TO DEVICE DEVICE LOCATION

BLDG ELEV

DRAWING REFERENCES

EE-11J
ESK-CEC01
EE-3AF

0007 ~ 159-451-332K
0007 '59-451-322F

PLANT IMPACT

2CEC*PNL731 CCR 288

JB203

2CEC-PNL827A

POWER TO FOXBORO RACK H13-P827

Op83





UPS NO: 2VBB-UPSiA
NL NO: 2VBS-PNLA101
IST PNL NO:

BKR NOt 17
CIRCUIT NO 2CECN05

FEED TO DEVICE DEVICE LOCATION

DRAWING REFERENCES

EE-11iT
EE-3BS
147D854i SH 2

0007 520-001-555
0007 ~ 520-001-545

ESK-7CECO 1

PLANT IMPACT

2CEC-PNL750

BLDG

CCR

ELEV

306

JB103, JB103-2

P851 B1
R-005
R-006

R1F4-1 (R-005)
TRB2 (R-006)

PWRS 1-2CECN03 POWER SUPPLY FOR BAILEY CHART
DRIVES

2CEC*PNL851





UPS NO 2VBB-UPS1A
NL NO 2VBS-PNLA101
IST PNL NO:

BKR NO: 18
CIRCUIT NO. 2CECA88

FEED TO DEVICE DEVICE LOCATION

DRAWING REFERENCES

EE llJ
EE-3AG

0007 ~ 159-451-408G
0007 ~ 159-451-407H

PLANT IMPACT

2CEC*PNL731

BLDG

CCR

ELEV

306

JB301

2CECPNL888

POWER SUPPLY TO FOXBORO RACK
H13-P888

OJPS 3





UPS NO: 2VBB-UPS1A
NL NO: 2VBS-PNLA101
IST PNL NO:

BKR NO: 19
CIRCUIT NO~ 2RCSA19

FEED TO DEVICE DEVICE LOCATION

DRAWING REFERENCES

EE-11J
EE-3DT
147D7828

0007 ~ 22 1-00 1-089
0007 ~ 213-001-019

PLANT IMPACT

2CEC*PNL703

BLDG

CCR

ELEV

306

JB204

2CEC-634A
RK1-142
RK1-143
RK1-144

POWER TO 634 PANEL RACK 1

REACTOR RECIRC SYSTEM. POWER TO
P634A RACK 1 INSTR BUS

UP83





UPS NO'VBB-UPS1A
L NO! 2VBS-PNLA101

IST PNL NO
BKR NO 20
CIRCUIT NO: 2RCSA20

FEED TO DEVICE DEVICE LOCATION

DRAWING REFERENCES

EE 11J
EE-3DU
147D7829

0007 ~ 521-001-874D
0007 ~ 521-001-867C
0007 ~ 213-001-019

PLANT IMPACT

2CEC*PNL703

BLDG

CCR

ELEV

306

JB302

2CEC-607A
AA-018
AA-019

AJP.3-C

AU
AV

POWER TO VALVE CONTROL MONITOR &

LIGHTS C51-J600-3A

POWER TO VALVE CONTROL MONITOR
AND LIGHTS
C51-J600-3B
C51-J600-4

REACTOR RECIRC SYSTEM. POWER TO
PNL634CP RACK 3i LOOP A INSTR
BUS

OIPS3





UP NO! 2VBB UPS1A
P NOs 2VBS-PNLA101
DI T PNL NOc
BKR,NO! 21
CIRCUIT NO!

FEED TO DEVICE

SPARE

DEVICE LOCATION

DRAPING REFERENCES

PLANT IMPACT





PS NO: 2VBB UPS1A,
NL NO. 2VBS-PNLA101

DIST PNL NOs
BKR NO: 22
CIRCUIT Noo 2SXSN09

FEED TO DEVICE DEVICE LOCATION

DRA ING REFERENCES

EE-11J .

E8 K-10SXS 17
EE-3AB
0007 ~ 522-001-410

PLANT IMPACT

2CEC*PNL709

BLDG

CCR

ELEV

306

JB301

2CEC-PNL616
P011

FAULT MAP CARD & ANALYZER CARD
ON CONTROL ROD DRIVE RELAY PANEL

IP8 3





UPS NOt 2VBB-UPS1A
Xfg NOc 2VBS-PNLA101
DY5T PNL NO!
BKR NO ~ 23
CZRCUZT NO!

PEED TO DEVZCE

SPARE

DEVICE LOCATZON

DRAWING REPERENCES

PLANT IMPACT





S NO ~ 2VBB-UPS1A
NL NO: 2VBS-PNLA101

DIST PNL No&
BKR NO: 24
CIRCUIT NO: 2LMSN01

FEED TO DEVICE DEVICE LOCATION

DRAWING REFERENCES

EE-11i7
EE-3BE
147D846-2
0007 ~ 520-001-650

PLANT IMPACT

2CEC*PNL741

BLDG

CCR

ELEV

306

JB104

2CEC*PNL873

FL-2LMSN01
H-1 & H-2

POWER INPUT FAILURE PRIMARY
CONTAINMENT PURGE VB





UPS NO: 2VBB-UPSIA
NL NO'VBS-PNLA101
IST PNL NO

BKR NOs 25
CIRCUIT NO: 2SXSN12

PEED TO DEVICE DEVICE LOCATION

DRYING REFERENCES

EE-11J
ESK-10SXS19
EE-3AB
0007 '20-001-375
0007 ~ 520-001-157

PLANT IMPACT

2CEC*PNL709

BLDG

CCR

ELEV

306

JB306

2CEC-PNL610

C88A-J1220
REMOTE MULTIPLIER

OPTICAL XMTR AW

C88A-J118 OPTICAL XMTR AU

QIP83





UPS NOt 2VBB UPS1A
NL NO: 2VBS-PNLA101
IST PNL NO:

BKR NOi 26
CIRCUIT NO: 2RPSN11

FEED TO DEVICE DEVICE LOCATZON

DRAWING REFERENCES

EE-11J
ESK-11CEC03
LOOP 2RPS-100
EE-3DK
147D7848i SHo 2
0007.520-001-350

0007 '20-001-337AB

PLANT IMPACT

BLDG ELEV

2CEC*PNL743 CCR i 306

JB204

2CEC-PNL603D
E-020
E-021

POWER SUPPLY INPUT
AH2RPS-JXI100
2RPS-PWRS100

REACTOR THERMAL POWER DIGITAL
DISPLAY

%IP83





UPS NO'VBB-UP81A
L NO: 2VBS PNLA101

IST PNL NO
BKR NO: 27
CIRCUIT NO: 2RP8N02

FEED TO DEVICE DEVICE LOCATION

DRAWING REFERENCES

EE-11J
ESK 108XS16
EE-3AX

0007 520-001-354P
0007 ~ 520-001-357
0007 ~ 520-001-342

PLANT IMPACT

2CEC-PNL743

BLDG

CCR

ELEV

306

JB301

2CEC-PNL603

NN-59
NN-,60

V/F11-1
F1-2RPSN02

JG2RPSPI101
JGG2RPSPWRS101

FUSE TO JGG-TB1

POWER INPUT TO JGG-'gB1, TB2

JPS3





UPS NO 2VBB-UPS1A
L NO 2VBS-PNLA101

IST PNL NO:
BKR NO'8
CIRCUIT NO: 2CPSN09

FEED TO DEVICE DEVICE LOCATION

DRAWING REFERENCES

EE-11iT
ESK-10SXS15
EE-3DS
147D7848
0007 '20-001-658
0007 '20-001-647
ESK-11CEC05

PLANT IMPACT

2CEC-PNL743

BLDG

CCR

ELEV

306

2CEC-W087

2CEC-PNL873A CCR 306

2CPS-FI126
2CPS-PWRS126

CCR
LOOP
2CPS-
126
LSK-22-
23A

306 LOSS OF PRIMARY CONT
AIR FLOW DIGITAL DISPLAY

PS3





U NO 2VBB UP81A
NO! 2VBS PNLA101

DIST PNL NOt
BKR NO: 29
CIRCUIT NO

FEED TO DEVICE

SPARE

DEVICE LOCATION

DRYING REFERENCES

PLANT IMPACT

010





PS NO: 2VBB UPS1A';
NL NO: 2VBS-PNLA101

DIST PNL NO ~

BKR NOt 30
CIRCUIT NO 2DRSN01

FEED TO DEVICE DEVICE LOCATION

DRAWING REFERENCES

EE-11'E-3AS

0007 ~ 520-001-590
0007 ~ 520-001-584

PLANT IMPACT

2CEC-PNL743

BLDG ELEV

288

JB111

2CEC-PNL856A
M-009
M-010

M-9
M-10

M-9 FUSE TO RELAY FAILURE
M-10 NEUTRAL TO RELAY

SB-M1
3-2DRSA05
2X1-2DRSN01

FAILURE TO RELAY

IP83





UPS NO! 2VBB UPS1A
NO, 2VBS PNLA101

D T PNL NO!
BKR NO 31
CIRCUIT NO

FEED TO DEVICE

SPARE

DEVICE LOCATION

D WING REFERENCES

PLANT IMPACT





UPS NO! 2VBB UPS1A
NO! 2VBS PNLA101

D T PNL NO ~

BKR NO'2
CIRCUIT NOS

FEED TO DEVICE

SPARE

DEVICE LOCATION

VINO REFERENCES

PLANT IMPACT



1



UPS NO! 2VBB-UPS1A
NO'BVS PNLA101

D T PNL NOs
BKR NO! 33
CIRCUIT NO

REED TO DEVICE

SPARE

DEVICE LOCATION

DRYING RERERENCES

PLANT IMPACT





UPS NO ~ 2VBB UPS1A
P» NOi 2VBS-PNLA101
DMT PNL NOt
BKR NO: 3i
CIRCUIT NO:

FEED TO DEVICE

SPARE

DEVICE LOCATION

D % Na REFERENCES

PLANT IMPACT





PS NO: 2VBB UPS%A
L NO 2VBS-PNLA101

DIST PNL NO!
BKR NO 35
CIRCUIT

NO'EED

TO DEVICE DEVICE LOCATION

DRAWING REFERENCES

EE-11J
EE-3FN

0001 ~ 010-002-070
0007 '20-001-584

PLANT IMPACT

2CEC*PNL848

BLDG ELEV

288

2CEC-PNL738
PULL THRU

288

S1 SWITCH BOX
115VAC,

AC COMMON

SB-M1
3-2DRSA05
2X1-2DRSN01

LOSS OF THIS POWER WILL AFFECT
THE OPERATIONS OF SUCH DEVICES
AS THE LOAD REFERENCE MOTOR, THE
1ST STAGE PRESSURE POTENTIOMETER
MOTOR, FAST ACTING SOLENOID.
VALVES, POWER SUPPLY REDUNDANCY/
ETC.

FAILURE TO RELAY

IP83





S NO:
2VBB-UPB1A'NL

NO 2VBS-PNLA101
DIST PNL NO:
BKR NO: 36
CIRCUIT NO: 2RDSN06

FEED TO DEVICE DEVICE LOCATION

BLDG ELEV

DRAWING REFERENCES

EE-118
EE-3AC

0007 ~ 522-001-407

PLANT IMPACT

2CEC*PNL709 CCR 306

JB401

2CEC-PNL616
TB1-1
TBl-2
TB1-1
TB1-2

AC INPUT POWER TO RELAY CABINET
2CEC-PNL616

Ap83





UPS NOS 2VBB-UPS1A
NL NO: 2VBS PNLA101
IST PNL NO

BKR NOR 37
5~'IRCUITNO 2RDSN05

FEED TO DEVICE DEVICE LOCATION

DRYING REFERENCES

EE-11J
EE-3DE

147D7826i SH. 2
0007 520-001-350
0007 '20-001-353

PLANT IMPACT

2CEC*PNL701

BLDG

CCR

ELEV

306

JB101

2CEC-PNL603

E-7
E-8

KXA-3 FROM E/FE-2
C12A S2
KYD-TB-1
KYD-TB-3
C12PS01

TO FUSE E/FE-1

DISPLAY LOGIC POWER SUPPLY TO
REACTOR MANUAL CONTROL SYS
DISPLAY MEMORY MODULE

JPS3





PS NO: 2VBB-UPSlA
8L NO: 2VBS-PNLA101

DIST PNL NO:
BKR NO: 38
CIRCUIT NO: 2IHAA07

FEED TO DEVICE DEVICE LOCATION

DRYING REFERENCES

EE-llJ
EE-3AN

2CEC-10IHA40 p SH. 2

PLANT IMPACT

2CEC*PNL747

BLDG ELEV

2CEC-PNL833 288

PNL 833 ANNUC PNR SUPPLY

UPS3





2VBB-UPS1A LOAD LIST

3~>
s/~~/~

c

2VBB-UPS1A

2VBS-P NLA181 2VBS-PNLA182

MFORMATTGN
ONLY'VBS-PNLA107

AFFECTED LOAD LIST



pr

l h1



PS NO: 2VBB-UPS1A
NL NO: 2VBS-PNLA102

DIST PNL NO:
BKR NO 1
CIRCUIT NO. 2RDSN03

FEED TO DEVICE DEVICE LOCATION

DRAWING REFERENCES

EE-11J
EE-3CR

14707829 pSHo 2
0007 '20-001-420W
0007 ~ 520-001-403P

0007 '21-001-010i SH.
1& 2

PLANT IMPACT

2CEC*PNL704

BLDG

CCR

ELEV

306

JB402 TB112 CCR 306

2CEC*P613A CCR 306

C12-K600 (PWR
SUPPLY)

CCR 306 LOSS OF POWER TO PWR SUPPLY C12-
K600 (0-24VDC INSTRUMENT POWER
SUPPLY CONTROL ROOM ROD DRIVE

UPS1





UPS NO: 2VBB-UPS1A
PNL NO: 2VBS-PNLA102
BKR NO 2
DIST PNL NO:
CIRCUIT NO ~ 2MSSN19

FEED TO DEVICE DEVICE LOCATION

DRAWING REFERENCES

EE-11J
EE-2CQi 147D7829
0007 '20-001-425
0007 '20-001-424

PLANT IMPACT

2CEC*PNL704

BLDG

CCR

ELEV

306

JB304-1
JB304-2

2CEC*PNL619
0007.520-001-425
B22-K615 LOSS OF POWER TO B22-K615

POWER SUPPLY JET PUMP FLOW

INSTRUMENTATION AND RECORDERS)
OPERATION OF PUMP IS UNAFFECTED.

UPS1





NO'VBB-UPS1A
NOt 2VBS PNLA102

DIST PNL NO
BKR NO 3
CIRCUIT NO

FEED TO DEVICE

SPARE

DEVICE LOCATION

DRA'NING REFERENCES

PLANT IMPACT

UPS10





S NO: 2VBB-UPS1A
L NO: 2VBS-PNLA102

DIST PNL NO:
BKR NO: 4
CIRCUIT Noo 2CECA84

DRAWING REFERENCES

EE-11J
0007159451323
EE-3AJ

FEED TO DEVICE DEVICE LOCATION PLANT IMPACT

2CEC*PNL730

BLDG ELEV

288

JB102-1 2CECW023
JB102-2 147D7835

TB4-094, TB4-095
2CEC-PNL884

288 LOSS OF POWER TO 2CEC-PNL884
FOXBORO NEST CAB. 2CEC-PWRS884

UPS1





S NO: 2VBB-UPS1A
L NO: 2VBS-PNLA102

DIST PNL NO:
BKR NO: 5
CIRCUIT Noo 2CECA85

FEED TO DEVICE DEVICE LOCATION

DRAWING REFERENCES

EE-11J
0007159451328
EE-3AJ

PLANT IMPACT

CEC*PNL730

BLDG ELEV

288

JB103-1 2CECW025
JB103-2 147D7835

TB4-094, TB4-095 )
2CEC-PNL885

288 LOSS OF POWER'TO 2CEC-PNL885
FOXBORO NEST CAB (2CEC-PWRS885
2CEC-PWRS904

UPS1





S NO: 2VBB-UPS1A
PNL NO: 2VBS-PNLA102
DIST PNL NO:
BKR NO: 6
CIRCUIT NO!

FEED TO DEVICE DEVICE LOCATION

DRAWING REFERENCES

EE-11'007159451331

EE-3AK

PLANT IMPACT

CEC*PNL730

BLDG ELEV

288

JB201-1 2CECW027
JB201-2 147D7835

TB2-094, TB2-095
2CEC-PNL886

288 LOSS OF POWER TO 2CEC-PNL886
FOXBORO NEST CAB (2CEC-PWRS886)





PS NO 2VBB-UPS1A
L NO 2VBS-PNLA102

DIST PNL NO:
BKR NO: 7
CIRCUIT NO: 2CECA87

FEED TO DEVICE DEVICE LOCATION

DRAWING REFERENCES
EE-11J
EE-3AK
0007 ~ 159-451-512
0007 '59-451-334

PLANT IMPACT

2CEC*PNL730

2CEC-PNL887
TB4-88, 89

BLDG ELEV

288 POWER FAILURE TO FOXBORO PANEL
2CEC-PNL887





PS NO: 2VBB-UPS1A
L NO: 2VBS-PNLA102

DIST PNL NO
BKR NO: 8
CIRCUIT Noo 2EGSB07

FEED TO DEVICE DEVICE LOCATION

DRAWING REFERENCES
EE-11J
EE-14C
EE-14B
0001 ~ 040-209-078
0001 '40-209-022

PLANT IMPACT

2CES*IPNL408
(EE-14C)
52U1 (C-4)
2CES*IPNL412
(EE-148)

BLDG

DG

DG

ELEV

261

261 LOSS OF POWER TO RUN TIME METER
AND ANNUNCIATOR HORN IN
2CES*PNL407 FOR STANDBY DIESEL
GENERATOR





S NO: 2VBB-UPS1A
PNL NO: 2VBS-PNLA102
DIST PNL NO:
BKR NO 9
CIRCUIT NO:

FEED TO DEVICE DEVICE LOCATION

DRAWING REFERENCES

EE-11J
EE-14A
EE-14B

0001 '40-209-022

PLANT IMPACT

2CES*IPNL406
52U1 C-4

2CES*IPNL407

BLDG

DG

DG

ELEV

261

261 LOSS OF POWER TO RUN TIME METER
& ANNUNCIATOR HORN IN
2CES*PNL407 FOR STANDBY DIESEL
GENERATOR



m



PS NO. 2VBB-UPS 1A
PNL NO 2VBS-PNLA102
DIST PNL NO:
BKR NO: 10
CIRCUIT NO: 2SZSN01

FEED TO DEVICE DEVICE LOCATION

DRAWING REFERENCES

EE-11J
EE-35D

0007 ~ 511-414-479 q 480

PLANT IMPACT

2CES-PNL518

BLDG

TB

ELEV

277 LOSS OF POWER TO 2SXS-MUX19-Bi
MUX12 Bi MUX11 Bi MUX04 B

Qpsl





UPS NOs 2VBB UPS1A
P~ NOs 2VBS PNLA102
DC'' PNL NOs
BER NOs 11
CIRCUIT Nos

FEED TO DEVICE

SPARE

DEVICE LOCATION

D ING REFERENCES

PLANT IMPACT





UPS NO! 2VBB UP81A

!

NO! 2VBS PHLA102
D T PNL NO!
BER NO'2
CIRCUIT NO!

FEED TO DEVICE

SPARE

DEVICE LOCATION

DRAWING REFERENCES

PLANT IMPACT





8 NO: 2VBB-UPS1A
PNL NO'VBS-PNLA102
DIST PNL NO:
BKR Noo 13
CIRCUIT NO: N/A

DRAWING REFERENCES
EE-3TK
EE-118

TLDg TL2RMS-069 THRU -074i SHT ~ 2
LOOP-2 RMS-2 0 1

LSK-22-IT

FEED TO DEVICE DEVICE LOCATION PLANT IMPACT

2RMS-PNL2 00
GEM COMP. CONT.
CONSOLE

BLDG ELEV

306 LOSS OF PWR TO 2RMS-PNL200
LOSS OF COMPUTER GEMS CPU
LOSS OF ANNUNCIATOR WINDOW AND
COMPUTER PT IN CONTROL ROOM (FOR
2RMS-CAB170 AND 2RMS-CAB180

UPS1





PS NO: 2VBB-UPS1A
PNL NO 2VBS-PNLA102
DIST PNL Noo
BKR NO: 14
CIRCUIT NO: 255PC14

FEED TO DEVICE DEVICE LOCATION

DRAWING REFERENCES

EE-11J
EE-3TA

PLANT IMPACT

2SSP-IPNL102
2CES PNL555i
2RHS*PNL100 &

2SSP-IPNL102

BLDG

RW

ELEV

261 LOSS OF POST ACCIDENT SAMPLING
SYS SOURCE A
SOURCE B FROM 2VBS-PNLB107 STILL
AVAILABLE

UPS1





PS NO: 2VBB-UPS1A
NL NO: 2VBS-PNLA102

DIST PNL Noo
BKR NO. 15
CIRCUIT NO: N A

FEED TO DEVICE DEVICE LOCATION

DRAWING REFERENCES

EE-11J
EE-11GH

PLANT IMPACT

2RMS-RCPT12

2RMS-RCPT13

BLDG ELEV

306

306

LOSS OF POWER TO RECEPTACLE 12
2RMS-CP208 ALSO LOSES POWER
(SYSTEMS PRINTER TECH SUPPORT
CENTER

LOSS OF POWER TO RECEPTACLE 13
2RMS-CP208 ALSO LOSES POWER
(SYSTEMS PRINTER TECH SUPPORT
CENTER

%ps 1



0



O PS NO: 2VBB-UPS1A
PNL NO: 2VBS-PNLA102
DIST PNL Noo
BKR NO. 16
CIRCUIT NO: N A

FEED TO DEVICE DEVICE LOCATION

DRAWING REFERENCES

EE-11'E-3TFIE-11HL

E&DER Y 17702B

PLANT IMPACT

2RMS-CAB180

BLDG

TB

ELEV

306

2RMS-RAK18 0 MS 306 LOSS OF POWER TO VENT EFFLUENT
RADON RACK





PS NO: 2VBB-UPS1A
PNL NO: 2VBS-PNLA102
DIST PNL NO:
BKR NO: 17
CIRCUIT NO: N A

FEED TO DEVICE DEVICE LOCATION

DRAWING REFERENCES

EE-11J
EE-11J

PLANT IMPACT

2COR-RCPT1

BLDG

AD

ELEV

306 120V RCPT FOR RADIAX CONSOLES

UPS1





NOt 2VBB UPS1A
E NOt 2VBS PNLA102
D T PNL NOt
BKR NO 19 fi 21
CIRCUIT NOt

REED TO DEVICE

SPARE

DEVICE LOCATION

D WING REFERENCES

PLANT IMPACT

U S10





PS NO: 2VBB-UPS1A
PNL NO: 2VBS-PNLA102
DIST PNL NO
BKR NO: 20 & 22
CIRCUIT NO N A

FEED TO DEVICE DEVICE LOCATION

DRAWING REFERENCES
EE-3TF
EE-118

LSK-22-ZT
TLD+L2RMS-070'72'74

PLANT IMPACT

2RMS-CAB180

4TB1-1, -2

BLDG

TB

ELEV

306 LOSS OF PWR TO RAD MONITORING
PNL 2RMS-CAB180 (GEMS SYSTEM
MAINFRAME

LOSS OF GAS MONITOR CHAMBER FOR
2RMS-REX-180 (GAS)
2RMS-REY-180 (PARTICULATE)
2RMS-REZ-180 IODINE

Qpsl





S NO 2VBB-UPS 1A
PNL NO: 2VBS-PNLA102
DIST PNL NO
BKR NO: 23
CIRCUIT Noo N A

FEED TO DEVICE DEVICE LOCATION

DRAWING REFERENCES

EE-11J
EE-11GH

PLANT IMPACT

BLDG ELEV

2VBS-ISLXA107 RCR 279

2VBS-PNLA107 RCR 279 POWER TO LWS COMPUTER DISPLAYS,
PER IPHERALS i AND I/0 CABINETS
2LWS PNL376 i 374 i 373 i AND 37 1

UPS1





UPS NO 2VBB UPS1A
P~i NO! 2VBS-PNLA102~T PNL NO:
BKR NOR 24
CIRCUIT NO!

FEED TO DEVICE DEVICE LOCATION

D %INQ REFERENCES

PLANT IMPACT



I



2YBB-UPS1G LOAD LIST

2VBB-UPS1G

2VBB-PNL300

2VBS-
ISLXC188

2VBS-
ISLXC181

2VBS-
ISLXC182

2VBS-
ISLXC183

2VBS-
PNLC188

2VBS-
PNLC181

2VBS-
PNLC182

2VBS-
PNLC183

2EGP»
PNL181

2EGP+
PNL183 EMFORÃlATKQMONLY

AFFECTED LOAD LIST





UPS NO 2VBB-UPS1G
NL NO 2LAC-PNL300

DIST PNL NO. 2VBS-PNLC102
CIRCUIT NO

DRAWING REFERENCES

SHEET 1 OF 3

FEED TO DEVXCE

2IHS-PNL105
ERF COMPUTER

2IHS-PNL106
ERF COMPUTER

2IHS-PNL107
ERF COMPUTER

2CEC-RCPT 23
2CEC-CP652

2CEC-RCPT 24
2CEC-CP851

BKR
NO.

CONN
DWG

EE-
11GH
EE-3NF

EE-
llGH
EE-3ND

EE-
11GH
EE-3NP

EE-
11GH

EE-
11GH

DEVXCE LOCATION
BUILDING ELEVATION

288

288

288

288

288

PLANT XMPACT

TO CKT BKR CB-
1, POWER TO ERF
COMPUTER INPUT
PANEL

SAME.

POWER TO DRMS
2CEC-CP652

DRMS MAIN
PROCESSOR 81
POWER

2CEC-RCPT 25
2CEC-CP850

2CEC-RCPT 26
2CEC-CP853

2CEC-RCPT 27
2CEC-CP854

EE-
11GH

EE-
11GH

EE-
11GH

288

288

288

DRMS COMPUTER
I/O CAB. 1

~ POWER

DRMS MAIN
PROCESSOR g2
POWER

DRMS COMPUTER
I/O CAB. 2
POWER

PS20





UPS NO 2VBB-UPS1G
NL NO: 2LAC-PNL300

DIST PNL NO: 2VBS-PNLC102
CIRCUIT NO:

DRAWING REFERENCES

SHEET 2 OF 3

FEED TO DEVICE

2CEC-RCPT20
2CEC-CP861

BKR
NO ~

CONN
DWG.

EE-
11GH

DEVICE LOCATION
BUILDING ELEVATION

288

PLANT IMPACT

POWER TO 'DRMS
DATA LOGGER

2CEC-CP860

2CEC-RCPT 11
2IHS-
DSPL102,KYBD102

2CEC-RCPT 14
2RMS-
DSPL175,KYBD175

2CEC-RCPT 16
2LWS-CP457

2CEC-RCPT 18
2MMS-DSPL106,CP107

2FPM-PNL201

2FPM-PNL200

10

12

13

14

15

16

EE-
11GH
EE-4CM

EE-
llGH

EE-
11GH

EE-
11GH

EE-
11GH

EE-
11GH
EE-
18AC

EE-
11GH
EE-
18AC

CCR

CCR

CCR

CCR

288

306

306

306,

306

288

288

POWER TO DRMS
ENGR. CONSOLE

COMPUTER
KEYBOARD/
DISPLAY

COMPUTER
KEYBOARD/
DISPLAY

COMPUTER
KEYBOARD/
DISPLAY

POWER TO
METEOROOLOGICAL

~ MONITOR

AC POWER TO
PANEL 2FPM-
PNL201 FIRE
PROTECTION
SYSTEM

AC POWER TO
PANEL 2FPM-
PNL200 FIRE
PROTECTION
SYSTEM

PS20



1



UPS NO: 2VBB-UPS1G
NL NO 2LAC-PNL300

DIST PNL NO: 2VBS-PNLC102
CIRCUIT NO:

DRYING REFERENCES

SHEET 3 OF 3

FEED TO DEVICE BKR
NO ~

CONN
DWG

DEVICE LOCATION
BUILDING ELEVATION

PLANT IMPACT

2SXS-RCPT1
2SXS-CB204

17 EE-
11GH

CCR 306 GETARS COMPUTER
CAB/ POWER

2CEC-RCPT35 18 EE-
11GH

CCR 288 RECEPTACLES FOR
COMPUTER EQUIP.

2CEC-RCPT 36 19 EE-
11GH

CCR 288 RECEPTACLES FOR
COMPUTER EQUIP.

2CEC-RCPT 37

2CEC-RCPT 39

2CEC-RCPT 41

2CEC-RCPT 40

20

21

22

23

EE-
11GH

EE-
11GH

EE-
11GH

EE-
11GH

CCR

CCR

CCR

CCR

288

288 *

288

288

RECEPTABLEX FOR
COMPUTER EQUIP.

RECEPTACLES FOR
COMPUTER EQUIP.

RECEPTACLES FOR
COMPUTER EQUIP.

RECEPTACLES FOR
COMPUTER EQUIP.

PS20





2VBB-UPS1G LOAD LIST

2VBB-UPS1G

2VBB-PNL300

2VBS-
ISLXC188

2VBS-
ISLXC181

2VBS-
ISLXC182

2VBS-
ISLXC183

2VBS-
PNLC188

2VBS-
PNLC181

2VBS-
PNLC182

2VBS--
PNLC183

2EGP+
PNL181

2EGP+
PNL183

INFoam.mom omr.v

AFFECTED LOAD LIST





UPS NO. 2VBB UPS1G
PNL NO 2VBB-PNL300
DIST PNL NO: 2VBS-PNLC101
CIRCUIT NO: 2IHCNNK

SHEET 1 OF 3

DRAWING REFERENCES

EE-11BH

DEVICE LOCATION
FEED TO DEVICE

2CEC-CP601

2CEC-CP604

2CEC-RCPT6 SPARE

2CEC-CP656

2CEC-CP623

2CEC-CP627

2CEC-CP628

2CEC-CP610

BKR
NO ~

LTG.
DWG

BLDG ELEV

288

288

288

288

288

288

288

288

PLANT IMPACT

LOSS OF POWER
TO CENTRAL
SYSTEMS UNIT-
NSSS

LOSS OF POWER
TO LARGE CORE
STORAGE CABINET
NO. 2

LOSS OF POWR TO
MAGNETIC TAPE
CABINET NO. 2
(PROCESS
COMPUTER)

LOSS OF POWER
TO DIGITAL I/O
CABINET, BOP
NO. 2

LOSS OF POWER
TO DIGITAL I/O
CABINET, BOP
NO. 6

LOSS OF POWER
TO DIGITAL I/O
CABINET, BOP
NO. 7

LOSS OF POWR TO
DIGITAL I/O
CABINET, BOP
NO. 8

UPS19





UPS NO 2VBB-UPS 1G
PNL NO ~ 2VBB-PNL300
DIST PNL NO: 2VBS-PNLC101
CIRCUIT NO 2IHCNNK

SHEET 2 OP 3

DRAWING REFERENCES

EE-11BH

FEED TO DEVICE

2CEC-CP611

2CEC-CP621

2CEC-CP640

2CEC-CP613

2CEC-CP614

2CEC-CP615

2CEC-RCPT3
2CEC-CP864

2CEC-RCPT4
2CEC-CP863

BKR
NO.

10

12

13

15

16

LTGo
DWGo

DEVICE LOCATION
BLDG ELEV

288

288

288

288

288

288

288

288

PLANT IMPACT

LOSS OF POWER
TO DIGITAL I/O
CABINET, BOP
NO. 9

LOSS OF POWER
TO DIGITAL I/O
CABINET, BOP
NO. 10

LOSS OF POWER
TO DIGITAL I/O
CABINET, BOP
NO. 11

LOSS OF POWR TO
ANALOG INPUT
CABINET, NSSS
NO. 3

LOSS OF POWER
TO ANALOG INPUT
CABINETS BOP
NO 1

LOSS OF POWER
TO ANALOG INPUT
CABINET, BOP
NO. 2

LOSS OF POWER
TO DRMS CPU-2
PRINTER

LOSS OF POWER
TO DRMS CPU-1
PRINTER

UPS19





UPS NO. 2VBB-UPS 1G
PNL NO: 2VBB-PNL300
DIST PNL NO 2VBS-PNLC101

IRCUIT NO: 2IHCNNK

SHEET 3 OF 3

DRAWING REFERENCES

EE-11BH

DEVICE LOCATION
FEED TO DEVICE

2CEC-RCPT5
2CEC-CP638, 862

2CEC-RCPT7
2CEC-KYBD600,
DSPL605, 606

2CEC-RCPT8
2CEC-KYBD601,
DSPL609

2CEC-RCPT9
2CEC CP633i 634i
636

2CEC-CP657

BKR
NO ~

17

18

19

20

LTG
DWG0

BLDG ELEV

288

288

288

288

288

PLANT IMPACT

LOSS OF POWER
TO PROCESS
COMPUTER CARD
READER AND DRMS
PROGRAM CONSOLE

LOSS OF POWER
TO OPERATOR'S
KEYBOARD,
OPERATOR'S
MONITOR, AND
ALARM MONITOR

LOSS OF POWER
TO UTILITY
KEYBOARD AND
MONITOR

LOSS OF POWER
TO LOG PRINTERi
UTILITY
PRINTER, AND
ALARM PRINTER

LOSS OF POWER
TO SWITCHING
CABINET

UPS19





2VBB-UPS1G LOAD LIST

ZVBB-UPS1G

ZVBB-PNL300

2VBS-
ISLXC188

2VBS-
ISLXC181

2VBS-
ISLXC182

2VBS-
ISLXC183

0

2VBS-
PNLC188

2VBS-
PNLC181

2VBS-
PNLC182

2VBS-
PNLC183

2EGP»
P NL181

2EGP»
PNL183 JNFORM''QN QNLV

AFFECTED LOAD LIST





UPS NO: 2VBB UPSXG
NL NO 2LAC-PNL300

DIST PNL NO 2VBS-PNLC103
CIRCUXT NO:

DRAWING REFERENCES

SHEET 1 OF 2

FEED TO DEVICE BKR
NO ~

CONN
DWG

DEVICE LOCATION
BUXLDING ELEVATION

PLANT XMPACT

2RMS-PNL187

2RMS-RCPT1
2RMS-CP186

EE-
11GH

EB

EE-4CM TB 306

306

LOSE HP-2
CONSOLE

LOSE HP-2
PRINTER

2RMS-RCPT2
COUNTING RM RCPT.

3 EE-
11GH

TB 306 LOSE
RECEPTACLES

2RMS-RCPT6
RECEPTACLE FOR
COUNTING RM TABLE

22RMS-RCPT10
COUNTING RM RCPT

SPARE

SPARE

SPARE

SPARE

SPARE

SPARE

SPARE

SPARE

SPARE

SPARE

SPARE

SPARE

SPARE

10

12

13

15

16

17

18

EE-
11GH

EE-
11GH

TB

TB

306

306

LOSE
RECEPTACLES

LOSE
RECEPTACLES

PS23





UPS NO 2VBB-UPS1G

~

~

NL NO 2LAC-PNL300
IST PNL NO: 2VBS-PNLC103

CIRCUIT NO:

DRAWING REFERENCES

SHEET 2 OF 2

FEED TO DEVICE

SPARE

SPARE

SPARE

SPARE

SPARE

SPARE

SPARE

SPARE

SPARE

SPARE

BKR
NO

19

20

21

22

23

24

25

26

27

28

CONN
DWG,

DEVICE LOCATION
BUILDING ELEVATION

PLANT IMPACT

PS23



C



2VBB-UPS1G LOAD LIST

2VBB-UPS1G

2VBB-PNL300

2VBS-
ISLXC188

2VBS-
ISLXC181

2VBS-
ISLXC182

2VBS-
ISLXC183

2VBS-
PNLC188

2VBS-
PNLC181

2VBS-
PNLC182

2VBS-
PNLC183

2EGP~
P NL181

2EGP
PNL183

(@pop,<AXTQM 0~~~

AFFECTED LOAD LIST





DRYING REFERENCES

UPS NO 2VBB-UPS1G
PNL NO. 2VBB-PNL300
DIST PNL NO 2VBS-PNLC100
CIRCUIT NO NONE

EE-11J'E-11BH

EE-27B

SHEET 1 OF 2

FEED TO DEVICE BKR
NO ~ DEVICE LOCATION PLANT IMPACT

2CEC-CP600

2CEC-CP603

2CEC-CP612

2CEC-CP608

2CEC-CP619

2CEC-CP620

2CEC-CP607

2CEC-CP624

2CEC-CP622

2CEC-CP626

2CEC-CP625

2CEC-CP617

2CEC-CP616

10

12

13

CRR ELEV. 288

CRR ELEV. 288

CRR ELEV. 288

CRR ELEV. 288

CRR ELEV. 288

CRR ELEV. 288

CRR ELEV. 288

CRR ELEV. 288

CRR ELEV. 288

CRR ELEV. 288

CRR ELEV. 288

CRR ELEV. 288

CRR ELEV. 288

LOSE BOP CENTRAL SYS. UNIT
PMS COMPUTER

LOSE BOP LARGE CORE STORAGE
CABINET NO. 1 — PMS COMPUTER

LOSE DISPLAY GENERATION
CABINET — PMS COMPUTER

LOSE MAGNETIC TAPE NO. 1
CABINET — PMS COMPUTER

LOSE NSSS ANALOG/DIGITALI/O
CABINET — PMS COMPUTER

LOSE NSSS DIGITAL I/O
CABINET — PMS COMPUTER

LOSE COMMON CORE MEMORY
PMS COMPUTER

LOSE BOP DIGITIAL I/O
CABINET NO. 3 — PMS COMPUTER

LOSE BOP DIGITAL I/O CABINET
NO. 1 — PMS COMPUTER

LOSE BOP DIGITAL I/O CABINET
NO. 5 — PMS COMPUTER

LOSE BOP DIGITAL I/O CABINET
NO. 4 — PMS COMPUTER

LOSE BOP ANALOG INPUT
CABINET NO. 4 — PMS COMPUTER

LOSE BOP ANALOG INPUT
CABINET NO. 3 — PMS COMPUTER





DRAWING REFERENCES

UPS NO
PNL NO
DIST PNL NO 2VBS-PNLC100
CIRCUIT NO:

SHEET 2 OF 2

PEED TO DEVICE BKR
NO ~

CONN
DWG+

DEVICE LOCATION
PLANT IMPACT

2CEC-RCPT10

2EGP*PNL101

2EGP*PNL103

17

18 EE-8DR

EE-8DR

BLDG

DG
CKT NO.
2EGPANL

DG
CKT NO.
2EGPANL

ELEVE

306

261

26

CABLES ON ELEV. 306
SPARED IN FALSE FLOOR
PER EE-118

DSL GEN DIV 1 GETARS
INPUT SIGNALS (SEE
ATTACHED)

DSL GEN DIV 2 GETARS
INPUT SIGNALS (SEE
ATTACHED)

'U 21





DRYING REFERENCES

UPS NO: 2VBB-UPS1G
PNL NO 2VBB-PNLC100
DXST PNL NO
BKR NO: 18
CIRCUIT NO 2EGPA09/2SXSA01

SHEET 3 OF 1

EE SDRg 14Bg 1 1Jg 3KY
ESK-SEGP01~ 02 g 04
ESK-10SXS02

FEED TO DEVICE DEVICE LOCATION
PLANT IMPACT

2EGP*PNL101
DIESEL GEN. DIV. 1
GETARS INPUT SIGNAL

2CES*PNL517
STARTUP
TESTING/TRANSIENT
ANALYSIS RECORDING
SYS

BLDG

DG

CB

ELEV

261

237

LOSS OF THE GETARS'BILITY TO
MONITOR DIV. 1 DIE. GEN. WATTS/
VARS, FREQ, DC FIELD VOLTS, AC
VOLTS, AND SPEED

U02 1





DRAWING REFERENCES

UPS NO 2VBB-UPS1G
PNL NO: 2VBB-PNLC100
DIST PNL NO
BKR NO 19
CIRCUIT NO 2EGPB09/2SXSB01

SHEET 4 OF 1

EE-11'~ SDS
ESK-SEGP03g 10SXS03

FEED TO DEVICE DEVICE LOCATION
PLANT IMPACT

2EGP*PNL103
DIESEL GEN. DIV. 2
GETARS INPUT SIGNAL

2CES*PNL519
STARTUP
TESTING/TRANSIENT
ANALYSIS RECORDING
S S

BLDG.

DG

CB

ELEV

261

237

LOSS OF THE GETARS'BILITY TO
MONITOR DIV. II DIE. GEN. WATTS,
VARSY FREQg DC FIELD VOLTS'C
VOLTS, AND SPEED

NOTE 1

THE HANDSET LOCATIONS OF THE COMMUNICATION SYSTEM HAVE BEEN LOCATED AT
POSITIONS TO MEET THE INTENT OF THE NFPA 72D CODE REQUIREMENTS REGARDING THE
INSTALLATION OF MANUAL FIRE ALARM PUL STATIONS. AS SUCH, THE LOSS OF
COMMUNICATION SYSTEM HANDSETS RESULT IN THE EQUIVALENT LOSS OF MANUAL FIRE
ALARM PULL STATIONS.

U021





0 2VBB-UPS1G LOAD LIST

2VBB-UPS1G

2VBB-PNL300

2VBS-
ISLXC188

2VBS-
ISLXC181

2VBS-
ISLXC182

2VBS-
ISLXC183

2VBS-
PNLC188

2VBS-
PNLC181

2VBS-
PNLC182

2VBS-
PNLC183

2EGP+
PNL181

2EGP .

PNL183

LMPQEKRMOMQMLV

AFFECTED LOAD LIST





DRAWING REFERENCES

UPS NO: 2VBB-UPS1G
PNL NO: 2VBB-PNL300
DIST PNL NO: 2VBS-PNLC100
CIRCUIT NO: NONE

EE-118
EE-11BH
EE-27B

SHEET 1 OF 2

FEED TO DEVICE BKR
NO ~ DEVICE LOCATION PLANT IMPACT

2CEC-CP600

2CEC-CP603

2CEC-CP612

EC-CP608

2CEC-CP619

2CEC-CP620

2CEC-CP607

2CEC-CP624

2CEC-CP622

2CEC-CP626

2CEC-CP625

2CEC-CP617

2CEC-CP616

10

12

13

CRR ELEV. 288

CRR ELEV. 288

CRR ELEV. 288

CRR ELEV. 288

CRR ELEV. 288

CRR ELEV. 288

CRR ELEV. 288

CRR ELEV. 288

CRR ELEV. 288

CRR ELEV. 288

CRR ELEV. 288

CRR ELEV. 288

CRR ELEV. 288

LOSE BOP CENTRAL SYS. UNIT-
PMS COMPUTER

LOSE BOP LARGE CORE STORAGE
CABINET NO. 1 — PMS COMPUTER

LOSE DISPLAY GENERATION
CABINET — PMS COMPUTER

LOSE MAGNETIC TAPE NO. 1
CABINET — PMS COMPUTER

LOSE NSSS ANALOG/DIGITALI/O
CABINET — PMS COMPUTER

LOSE NSSS DIGITAL I/O
CABINET — PMS COMPUTER

LOSE COMMON CORE MEMORY
PMS COMPUTER

LOSE BOP DIGITIAL I/O
CABINET NO. 3 — PMS COMPUTER

LOSE BOP DIGITAL I/O CABINET
NO. 1 -'PMS COMPUTER

LOSE BOP DIGITAL I/O CABINET
NO. 5 — PMS COMPUTER

LOSE BOP DIGITAL I/O CABINET
NO. 4 — PMS COMPUTER

LOSE BOP ANALOG INPUT
CABINET NO. 4 — PMS COMPUTER

LOSE BOP ANALOG INPUT
CABINET NO. 3 — PMS COMPUTER





DRAWING REFERENCES

UPS NO:
PNL NO
DIST PNL NO: 2VBS-PNLC100
CIRCUIT NO:

SHEET 2 OF 2

FEED TO DEVICE BKR
NO ~

CONN.
DWG.

DEVICE LOCATION
PLANT IMPACT

2CEC-RCPT10

2EGP*PNL101

2EGP*PNL103

17

18

19

EE-8DR

EE-8DR

BLDG'G

CKT NO.
2EGPANL

DG
CKT NO.
2EGPANL

ELEV.

306

261

26

CABLES ON ELEV. 306
SPARED IN FALSE FLOOR
PER EE-11J

DSL GEN DIV 1 GETARS
INPUT SIGNALS (SEE
ATTACHED)

DSL GEN DIV 2 GETARS
INPUT SIGNALS (SEE
ATTACHED)

UPS21





DRAWING REFERENCES

UPS NO: 2VBB-UPS1G
PNL NO: 2VBB-PNLC100
DIST PNL NO:
BKR Noo 18
CIRCUIT NO: 2EGPA09/2SXSA01

SHEET 3 OF 1

EE SDRi 14Bg 1 1' 3KY
ESK-SEGP01i 02 i 04
ESK-10SXS02

FEED TO DEVICE DEVICE LOCATION
PLANT IMPACT

2EGP*PNL101
DIESEL GEN. DIV. 1
GETARS INPUT SIGNAL

2CES*PNL517
STARTUP
TESTING/TRANSIENT
ANALYSIS RECORDING

BLDG~

DG

CB

ELEV.

261

237

LOSS OF THE GETARS'BILITY TO
MONITOR DIV 1 DIE ~ GEN WATTSi
VARSi FREQi DC FIELD VOLTSi AC
VOLTS, AND SPEED

UPS21





DRAWING REFERENCES

UPS NO ~ 2VBB-UPS1G
PNL NO: 2VBB-PNLC100
DIST PNL NO:
BKR Noo 19
CIRCUIT NO 2EGPB09/2SZSB01

SHEET 4 OF 1

EE-11Ji SDS
ESK-SEGP03i 10SZS03

FEED TO DEVICE DEVICE LOCATION
PLANT IMPACT

2EGP*PNL103
DIESEL GEN. DIV. 2
GETARS INPUT SIGNAL

2CES*PNL519
STARTUP
TESTING/TRANSIENT
ANALYSIS RECORDING

BLDG.

DG

CB

ELEV

261

237

LOSS OF THE GETARS'BILITY TO
MONITOR DIV. II DIE. GEN. WATTS,
VARS i FREQ i DC FIELD VOLTS i AC
VOLTS, AND SPEED

NOTE 1

THE HANDSET LOCATIONS OF THE COMMUNICATION SYSTEM HAVE BEEN LOCATED AT
POSITIONS TO MEET THE INTENT OF THE NFPA 72D CODE REQUIREMENTS REGARDING THE
INSTALLATION OF MANUAL FIRE ALARM PUL STATIONS. AS SUCH, THE LOSS OF
COMMUNICATION SYSTEM HANDSETS RESULT IN THE EQUIVALENT LOSS OF MANUAL FIRE
ALARM PULL STATIONS.

UPS21





2VBB-LJPS1G LOAD LIST

4w V

.2VBB-UPS1G

2VBB-PNL300

2VBS-
ISLXC188

2YBS-
ISLXC181

2VBS-
ISLXC182

2VBS-
ISLXC183

2VBS-
PNLC188

2VBS-
PNLC181

2VBS-
PNLC182

2VBS-
PNLC183

2EGP
PNL181

2EGP~
PNL183

KHPQRKATIQMONLY

AFFECTED LOAD LIST
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UPS NO: 2VBB-UPS 1G
PNL NO: 2VBB-PNL300
DIST PNL NO: 2VBS-PNLC101

RCUIT NO: 2IHCNNK

SHEET 1 OF 3

DRAWING REFERENCES

EE-11BH

FEED TO DEVICE

2CEC-CP601

2CEC-CP604

2CEC-RCPT6 SPARE

2CEC-CP656

2CEC-CP623

2CEC-CP627

2CEC-CP628

2CEC-CP610

BKR
NO ~

LTG.
DWG.

DEVICE LOCATION
BLDG ELEV

288

288

288

288

288

288

288

288

PLANT IMPACT

LOSS OF POWER
TO CENTRAL
SYSTEMS UNIT-
NSSS

LOSS OF POWER
TO LARGE CORE
STORAGE CABINET
NO. 2

LOSS OF POWR TO
MAGNETIC TAPE
CABINET NO. 2
(PROCESS
COMPUTER)

LOSS OF POWER
TO DIGITAL I/O
CABINET, BOP
NO. 2

LOSS OF POWER
TO DIGITAL I/O
CABINET i BOP
NO. 6

LOSS OF POWER
TO DIGITAL I/O
CABINETi BOP
NO. 7

LOSS OF POWR TO
DIGITAL I/O
CABINET, BOP
NO. 8

UPS19





UPS NO: 2VBB-UPS1G
PNL NO: 2VBB-PNL300
DIST PNL NO: 2VBS-PNLC101

IRCUIT NO'IHCNNK

SHEET 2 OF 3

DRAWING

EE-11BH

REFERENCES

FEED TO DEVICE

2CEC-CP611

2CEC-CP621

2CEC-CP640

2CEC-CP613

2CEC-CP614

2CEC-CP615

2CEC-RCPT3
2CEC-CP864

2CEC-RCPT4
2CEC-CP863

BKR
NO ~

10

12

13

14

15

16

LTG ~

DWG

DEVICE LOCATION
BLDG ELEV

288

288

288

288

288

288

288

288

PLANT IMPACT

LOSS OF POWER
TO DIGITAL I/O
CABINETi BOP
NO. 9

LOSS OF POWER
TO DIGITAL I/O
CABINET, BOP
NO. 10

LOSS OF POWER
TO DIGITAL I/O
CABINETi BOP
NO. 11

LOSS OF POWR TO
ANALOG INPUT
CABINET, NSSS
NO. 3

LOSS OF POWER
TO ANALOG INPUT
CABINETi BOP
NO. 1

LOSS OF POWER
TO ANALOG INPUT
CABINETi BOP
NO. 2

LOSS OF POWER
TO DRMS CPU-2
PRINTER

LOSS OF POWER
TO DRMS CPU-1
PRINTER

UPS19





UPS NO: 2VBB-UPS1G
PNL NO: 2VBB-PNL300
DIST PNL NO: 2VBS-PNLC101

IRCUIT NO: 2IHCNNK

SHEET 3 OF 3

DRAWING REFERENCES

EE-11BH

DEVICE LOCATION
FEED TO DEVICE

2CEC-RCPT5
2CEC-CP638, 862

2CEC-RCPT7
2CEC KYBD600i
DSPL605, 606

2CEC-RCPT8
2CEC KYBD601i
DSPL609

2CEC-RCPT9
2CEC CP633i

634'36

2CEC-CP657

BKR
NO ~

17

18

19

20

21

LTG.
DWG.

BLDG ELEV

288

288

288

288

288

PLANT IMPACT

LOSS OF POWER
TO PROCESS
COMPUTER CARD
READER AND DRMS
PROGRAM CONSOLE

LOSS OF POWER
TO OPERATOR'S
KEYBOARD,
OPERATOR'S
MONITOR, AND
ALARM MONITOR

LOSS OF POWER
TO UTILITY
KEYBOARD AND
MONITOR

LOSS OF POWER
TO LOG PRINTERi
UTILITY
PRINTER, AND
ALARM PRINTER

LOSS OF POWER
TO SWITCHING
CABINET

UPS19





2VBB-UPS1G LOAD LIST

2VBB-UPS1G

2VBB-PNL300

2VBS-
ISLXC188

2VBS-
ISLXC181

2VBS-
ISLXC182

2VBS-
ISLXC183

2VBS-
PNLC188

2VBS-
PNLC181

2VBS-
PNLC182

2VBS-
PNLC183

2EGP
P NL181

2EGP
PNL183 SMFORNATKOM GMLV

AFFECTED LOAD LIST
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PS NO. 2VBB-UPS1G
NL NO: 2LAC-PNL300

DIST PNL NO: 2VBS-PNLC102
CIRCUIT NO:

DRAWING REFERENCES

SHEET 1 OF 3

FEED TO DEVICE

2IHS-PNL105
ERF COMPUTER

2IHS-PNL106
ERF COMPUTER

2IHS-PNL107
ERF COMPUTER

2CEC-RCPT 23
2CEC-CP652

2CEC-RCPT 24
2CEC-CP851

2CEC-RCPT 25
2CEC-CP850

2CEC-RCPT 26
2CEC-CP853

2CEC-RCPT 27
2CEC-CP854

BKR
NO ~

CONN
DWG ~

EE-
llGH
EE-3NF

EE-
11GH
EE-3ND

EE-
11GH
EE-3NP

EE-
11GH

EE-
11GH

EE-
11GH

EE-
11GH

EE-
11GH

DEVICE LOCATION
BUILDING ELEVATION

288

288

288

288

288

288

288

288

PLANT IMPACT

TO CKT BKR CB-
1, POWER TO ERF
COMPUTER INPUT
PANEL

SAME

SAME

POWER TO DRMS
2CEC-CP652

DRMS MAIN
PROCESSOR 01

POWER'RMS

COMPUTER
I/O CAB. 1
POWER

DRMS MAIN
PROCESSOR 82
POWER

DRMS COMPUTER
I/O CAB. 2
POWER

PS20





PS NO. 2VBB-UPS1G
NL NO: 2LAC-PNL300

DIST PNL NO: 2VBS-PNLC102
CIRCUIT Noo

I

DRAWING REFERENCES

SHEET 2 OF 3

FEED TO DEVICE

2CEC-RCPT20
2CEC-CP861

BKR
NO.

CONN
DWGo

EE-
11GH

DEVICE LOCATION
BUILDING ELEVATION

-288

PLANT IMPACT

POWER TO DRMS
DATA LOGGER

2CEC-CP860

2CEC-RCPT 11
2IHS-
DSPL102,KYBD102

2CEC-RCPT 14
2RMS-
DSPL175,KYBD175

2CEC-RCPT 16
2LWS-CP457

10

12

13

EE-
llGH
EE-4CM

EE-
11GH

EE-
11GH

EE-
11GH

CCR

CCR

CCR

288

306

306

306.

POWER TO DRMS
ENGR. CONSOLE

COMPUTER
KEYBOARD/
DISPLAY

COMPUTER
KEYBOARD/
DISPLAY

COMPUTER
KEYBOARD/
DISPLAY

2CEC-RCPT 18 14
2MMS DSPL106 I CP107

2FPM-PNL201

EE-
11GH

EE-
11GH
EE-
18AC

CCR 306

288

POWER TO
METEOROOLOGICAL
MONITOR

AC POWER TO
PANEL 2FPM-
PNL201 FIRE
PROTECTION
SYSTEM

2FPM-PNL200 16 EE-
11GH
EE-
18AC

288 AC POWER TO
PANEL 2FPM-
PNL200 FIRE
PROTECTION
SYSTEM

PS20
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PS NO: 2VBB-UPS1G
AL NO: 2LAC-PNL300

DIST PNL NO: 2VBS-PNLC102
CIRCUIT NOs

DRAWING REFERENCES

SHEET 3 OF 3

FEED TO DEVICE

2SXS-RCPT1
2SXS-CB204

BKR
NO.

17

CONN
DWGo

EE-
11GH

CCR 306

DEVICE LOCATION
BUILDING ELEVATION

PLANT IMPACT

GETARS COMPUTER
CAB/" POWER

2CEC-RCPT35 18 EE-
11GH

CCR 288 RECEPTACLES FOR
COMPUTER EQUIP.

2CEC-RCPT 36 19 EE-
11GH

CCR 288 RECEPTACLES FOR
COMPUTER EQUIP.

2CEC-RCPT 37

2CEC-RCPT 39

2CEC-RCPT 41

2CEC-RCPT 40

20

21

22

23

EE-
11GH

EE-
11GH

EE-
11GH

EE-
11GH

CCR

CCR

CCR

CCR

288

288

288-

288

RECEPTABLEX FOR
COMPUTER EQUIP.

RECEPTACLES FOR
COMPUTER EQUIP.

RECEPTACLES FOR
COMPUTER EQUIP.

RECEPTACLES FOR
COMPUTER EQUIP.

PS20





2VBB-UPS1G LOAD LIST

2VBB-UPS1G

2VBB-PNL300

2VBS-
ISLXC188

2VBS-
ISLXC181

2VBS-
ISLXC182

2VBS-
ISLXC183

2VBS-
PNLC188

2VBS-
PNLC181

2VBS-
PNLC182

2VBS-
PNLC183

2EGP
PNL181

2EGP+
PNL183 ggpoaMKTKGW 0m~~

AFFECTED LOAD LIST
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PS NO: 2VBB-UPS1G
AL NO: 2LAC-PNL300

DIST PNL NO: 2VBS-PNLC103
CIRCUIT NO:

DRAWING REFERENCES

SHEET 1 OF 2

FEED TO DEVICE BKR
NO ~

CONN
DWG ~

DEVICE LOCATION
BUILDING ELEVATION

PLANT IMPACT

2RMS-PNL187

2RMS-RCPT1
2RMS-CP186

EE-
11GH

EB

EE-4CM TB 306

306

LOSE HP-2
CONSOLE

LOSE HP-2
PRINTER

2RMS-RCPT2
COUNTING RM RCPT.

EE-
11GH

306 LOSE
RECEPTACLES

2RMS-RCPT6
RECEPTACLE FOR
COUNTING RM TABLE

22RMS-RCPT10
COUNTING RM RCPT

SPARE

SPARE

SPARE

SPARE

SPARE

SPARE

SPARE

SPARE

SPARE

SPARE

SPARE

SPARE

SPARE

10

12

13

14

15

16

17

18

EE-
11GH

EE-
11GH

TB

TB

306

306

LOSE
RECEPTACLES

LOSE
RECEPTACLES

PS23
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l
PS NO: 2VBB-UPS 1G
i L NO: 2LAC-PNL300

DIST PNL NO: 2VBS-PNLC103
CIRCUIT NO:

DRAWING REFERENCES

SHEET 2 OF 2

FEED TO DEVICE

SPARE

SPARE

SPARE

SPARE

SPARE

SPARE

SPARE

SPARE

SPARE

SPARE

BKR
NO ~

19

20

21

22

23

25

26

27

28

CONN
DWG ~

DEVICE LOCATION
BUILDING ELEVATION

PLANT IMPACT

I

DPS23
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