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1.0 INTRODUCTION

A review of the cable installation at Three Mile Island Nuclear Station,
Unit 1 (TMI-1), was performed to verify the effectiveness of the cable

installation in preventing the feollowing:

a. Spread of a tray fire to nearby tray(s) with or without the presence of

the interposing nonsafety related cables.
b. Damage to redundant cables from a possible exposure to fire.
This review also verified the effectiveness of the cable installation in

retaining the ability to bring the plant to a cold shutdown and prevent

offsite releases.
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2.0 ABSTRATT

The cable/raceway system at TMI 1 was installed in accordance with criteria
described in "Three Mile Island Nuclear Station - Unit 1 Final Safety
Analysis Report," Docket No. 50-289, Sections 8.2.2.10, 8.2.2.11, 8.2.2.12,
and 8.2.2.13, and "Specification for Electrical Work," SP-5616, Items 1:16,
1:17, and 1:19. These sections are included as Appendices A and B,
respectively, Lo this report. In addition, the cable tray installation and
conduit layout drawings were prepared based upon the wriiten descriptions

picsented by che above referenced documents.

The construction craftsmea installed the equipment in accordance with the
design documents and the q' lity control program at TMI 1 assured proper
installation of raceway and cable based upon the design documents. The
cable was installed in an orderly arrangement with the first layer of cable
being placed in the cable tray to avoid interlacing the cable. Additional

details of the cable system are addressed in the Appendices to this report.
/
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3.0 DISCUSSION

3:3 GENERAL

The cable tray system at TMI i was analyzed based upon an individual tray to
tray separation and individual tray to tray separation with an interposing
tray bridging the individual trays. Results of the initial survey are shown
by the following drawings, included as Appendix C to this report:

a. SS5-FHA-J22, Sheets 1 through 19.

b. SS-FHA-023, Saeet 1.

¢. SS-FHA-024, Sheets 1 through 3.

d. SS-FHA-025, Sheets 1 through 3.

e. SS~FHA-034, Sheet 1.

f. SS-FHA-036, Sheets 1 through 6.

g. SS5-FHA-037, Sheets 1 through 9.

Data to compile the survey drawings were extracted from the cable tray
layout drawings which were previously submitted to the U.S. Nuclear
Regulatory Commission (NRC). These drawing: are referenced in the upper

left corner of each sheet of the drawings included in Appendix C.

Ounly areas containing opposite channel Engineered Safeguard (ES) cable trays
were analyzed during this study.

The review was performed using the following procedure:

a. Individual trays .ere identifi»d and noted.

< £ ERT RN
oV o o

Gebert / Commonwesith

3-1



b. Elevation of ¢ach tray was noted.

C. Tray situation was noted.

d. Vertical distznce was noted.

e. Horizuutal distance was noted.
£, Category was determined.
g. Fire barrier installation was noted.

h. Any clarifying remarks were listed.

Four categories, indicated on the drawings included in Appendix C, have been
defined as folliows:

a. Category A - Spatial Separation between ES Trays

Category A has been indicated whenver two ES trays of differ:nt
hanrels are separated by 3 feet or less, horizontally. Where
crossovers occur, the situation has been includedi regardless of

vertical separation.
b. Category B - Spatial Separation between ES and Non-ES Trays

Category B has been indicated whenever an ES and a non-ES tray are
separated by 3 feet or less, horizontally. Where crossovers occur, the

situatior ‘'as been included regardless of vertical separation.

In some cases an ES tray is close "o two or more non-ES trays. Im such

instances all non-ES trays are noted.
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c. Category C - Bridging between ES Trays

Category C is indicated whenever two ES trays of different channels are
bridged by either an ES tray or a non-ES tray. The horizontal distance
between the bridged trays is also indicated.

d. Category D - Bridging between ES and Non-ES Trays

Categery D is indicated whenever an ES tray of one channel and a non-ES
tray are bridged by an ES tray of different channel. The horizontal
distance between the bridged trays is also indicated.

In Categories A and B there are three possible subdivisions: 'crosses
over"; "is parallel to"; and "is close to". In the "crosses over" case,
trays are separated vertically and are perpendicular tc each other. In the
"parallel to" and "close to" cases, trays may be separated botkL horizontally
and vertically. Separation distances are listed on the drawings included in
Appendix C.

After the raw data had been compiled, a detailed analysis was performed.
Results of this analysis are presented in Section 2.2.

A second racevay survey was conducted to determine and document the ES
conduit within various fire zones in TMI 1. Since conduit is shown
schematically on the drawings included as Appendix D, no attempt was made to
determine separation distance between redundant circuit-. All opposite
channel conduits that violate the separation criteria have been subjected to
an engineering review and evalaution to assure the ability of the plant to
achieve a cold shutdown condition should a fire render circuits in these
conduits inoperable. Where the situation existed that Cold Shutdown could

possibly be jeopardized, fire barriers were installed to preclude damage to
the vulnerable circuits.
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3.2 DETAILED AREA ANALYSIS

3.2.1 Fuel Handling and Auxiliary Buildirgs

The greatest concentration of ES cable tray in the fuel handling and
auxiliary buildings is located on elevation 281'. Within this area all
specific separation problems are found. The cable tray crossover situation
varies from a minimum vertical separation of 10 inches between ES trays to a
maximum vertical separation of 7 feet-2 inches. In all cases a fire barrier
has been installed in accordance with the instructions delineated by the
construction specifications. Horizontal separation between ES trays is as
little as 1 foot-3 inches in the same plane. Fire barriers have been
installed to assure adequate separation in such cases. Bridging between ES
and non-ES trays occurs in a number of locations within this area. In all
cases fire barriers have been installed to preclude damage to the opposite
channel ES tray. Spatial separation of the bridging varies from a minimum of
1 foot-3 inches to more than 20 feet. The majority of the bridges are
separated by at least 3 feet/

The remainder of the areas (elevations 305', 331", 348', and the heat
exchanger vault) has separation greater than 1 foot between opposite channel

ES trays and fire barriers have been installed to provide greater
protection.

Based upon the above review, the cable tray installation requires no further
modifiation to preclude damage from an internal or external cable tray fire.
Spatial separation, fire barrier installation, and cable tray configuration
will mitigate any damage, caused by a fire, to a degree that will allow

TMI 1 to be brought to a safe, cold shutdown and prevent offsite releases.

3.2.2 Intermediate Building

All ES cable tray inthe intermediate building is vertically separated by a
minimum of 5 feet-10 inches at crossovers and fire barriers have been
installed at all crossovers in this building. Where FS cable trays are

parallel, minimum separation is 1 foot-4 inches and fire barriers have been
provided.
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Based upon the above review, the cable tray installation requires no further
modification to preclude damage from an internal or external cable tray
fire. Spatial separation, fire barrier installation and cable tray
configuration will mitigate any damage, caused by a fire, to a degree that
will allow TMI 1 to be brought to a safe cold shutdown and prevent oflsite

releases.

3.2.3 Intermediate Area of the Turbine Building

The intermediate area of the turbine building houses only one chaanel
(channel C) of ES cable tray. Since both the A and B channels would remain
intact, the plant could achieve safe, cold shutdown should fire destroy the
channel C cable tray in this area.

Based upon the above review, the cable tray installation requires no further
modification to preciude damage from an internal or external cable tray
fire. Spatial separation, fire barrier installation, and cable tray
configuration will mitigate any damage, caused by a fire, to a degree that
will allow TMI 1 to be brought to a safe, cold shutdown and prevent offsite
releases.

3.2.4 Control Building

Within the control building ES cable tray has been de- gned to minimize
exposure to hazards between redundant channels. The inimum vertical ES
tray crossover separation is 1 foot-2 inches. Fire rriers have been
installed in all locations where ES trays cross over an ES tray of an
opposite channel. Bridging between opposite channel trays occurs at 35
places throughout the control building. In all such locations either fire
barriers have been installed to preclude damage or spatial separation is
sufficient to eliminate fire spreading between channels.

Cahle tray separation within the relay room was given a cursory review
because a CO2 fire suppression system is installed and operational and
remote shutdown equipment, which will be designed to be independent of cable
aad equipment within the relay room, will be installed.
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Based upon the above review, the cable tray installation requires no further
modification to preclude damage from an internal or extermal cable tray
fire. Spatial separation, fire barrier installation, and cable tray
configuration will mitigate any damage, caused by a fire, to a degree that

will allow TMI 1 to be brought tc a safe, cold shutdown and prevent offsite
releases.

3.2.5 Reactor Building

No ES cable tray is located inside the reactor building.
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4.0 CONCLUSION

Based upon this review and the successful completion of fire barrier tests,
the existing cable installation at TMI 1 is adequate. The cable
installation is effective in preventing the following:
L
a. Spread of a tray fire to a nearby tray(s) with or without the presence
of interposing nonsafety related cables.

b. Damage to redundant cables r:sulting from possible exposure to fire.

No further modification to the cable installation are required. Should a
fire occur, the cable installation provides fo- sufficient capability to
mitigate the consequences of the fire while bringing the plant to a safe,

cold shutdown condition and precluf.ng any offsite release of radioactive
material.
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APPENDIX A

"Three Mile Island Nuclear Station - Unit 1
Final Safety Analysis Report," Docket No. 50-289

Sections 8.2.2.10, 8.2.2.11, 8.2.2.12, and 8.2.2.13
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8.2.2.10 Evaluation of the Physical Layout, Electrical
Distribution System Equipmeny

The electrical distribution system equipment has been located such as to
minimize the vulnerability of vital circuits to physical damage. The
locations are as follows:

a. The two full sized auxiliary transformers are located outdoors,
physically separated from each other. Lightaning arresters have
been provided oo the high voltage winding for lightning pro-
tection. The transformers are protected by automatic water
spray systems to extinquish cil fires guickly and prevent the
spread of fire. Transformers are separated to minimize their
exposure tc fire, water, and mechanical damage.

b. The unit suxiliary 6900 volt switchgeer, 4160 volt switchgear,
81d LBO volt switchgear are located in areas so as to minimize
exposure to mechanical, fire, and water damage. This equipment
is coordinated electrically to permit safe operation of the
equipment under normal and short circuit conditionms.

¢. Engineered safeguards 4160 volt switchgear and L8O volt power
cen. .rs are located in seismic Class I areas within structures
designed for the hypothetical aircraft incident. Separation of
redundant pover systems has been maintained throughout. This
equipment is cocrdinated electrically to permit safe operation
under normal and short circuit conditions.

8-6a An. 27 (B=-15-72)
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480 volt motor control centers are located in the areas of
electrical load concentration. Those associated with the
turbine-generator auxiliary systems in general are located
beiow the turbine-generator cperating floor level. Engineered
safeguards motor contrcl centers are located in seismic Class

I areas within structures designed for the hypothetical aircraft
incident. Separation of redundant power systems has been main-
tained throughout.

The station batteries and associated chargers and inverters are
in separate rooms within the control building, which is a Class
I structure designed to withstan~” the hypothetical aircsraft
‘ncident, to minimize vulnerat.iity to damage. The battery rooms

ce supplied and exhausted vie common ducts. Each room has its own
supply and exhaust duct system which can be automatically isolated
by activating isclation dampers in the ducts. The isolaticn dampers
are activeted by combination smoke and fire detectors in the ducts.

Nonsegregated, metal-enclosed L1€0 volt busses are used for

major bus runs where large blocks of current are to be carried.

The routing of this metal-enclosed bus is such as to minimize

its exposure to mechanical, fire, and water damage. Although

none is required to be Class 1E. those portions which are

located within a Class I structure have been specified to
thstand design earthguakes.

The application and routing of control, instrumentation, and

power cables is such as to minimize their vulnerability. The

cables have veen applied using conservative margins with respect

to their currert carrying capacities, insulation properties, and
uecaanical construction. Power and control cable insulations for
use throughout the plant have been selected for the optimum combin-
ation of insulation, fire resistant, and ncn propagation qualities.
Cacle insulations in the Reactor Building have been selected so

as to minimize the harmful effects of radiation, heatr, and humidicy.
Apcropriate instrumentation cables are shielded to minimize induced
vo.-age and magnetic interference. Wire and cables related to
engineered safeguard and reactor protective systiems are being rcuted
end installed in such & manner as to maintain the integrity of their
respective redundant channels and protect them from paysicel damage.

Circuits, trays. conduit, and electrical eguipment +hich are
Class I from the public safety standpoint are beiay cclor

coded to help ensure the complete maintaining of power, control,
and instrument channel integrity. Cables originating from blue
coded equipmeni, for instance, are not routed via anything but

b ue coded ducts or equipment.

Cables and equipment required for reactor protection and engineered
safeguards systems are color coded as follows:

1. Power, control and instrumentaticn cables, conduit, ftrays,
switchgear, distribution panelboards, motors, equipment cabirets,
etc., are color coded to identify their function and/or channel
association. The color code scheme is as follows.

8-7 Am. 15 (12-15-70)
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U

Red (Channel A) LKV Switchgear

L8OV fwitchgear

-t
’

1R L8OV Switchgear

1A ES MCC ;
1A ES Valves MCC

1A ES Screen House MCC i
1E DC Panelboard |
1P ES Diesel Generator d-c¢ Panelboard

1A Inverter

1A Vital Instr. Bus Panelboard VBA

A ES Actuation Transmitter & Bistable

A ES Bistable Aux. Relay Cab. # 1

A ES Actuaticn Cab. # L

A RPS Channel (1,5)

Green (Channel B) LKV Switchgear |
380V Switchgear
L8OV Switchgear '
ES MCC

ES Valve MCC

ES Screen House MCC

DC Panelboard

ES Diesel Generator d-c Panelboard
Inverter

Vital Instr. Bus Panelboard VBB

ES Actuation Transmitter & Bistable
ES Bistable Aux. Relay Cab. # 2

ES Actuation Cab. # S

RPS Channel (2,6)

wwwobbohbbbhok

Yellow (Channel C) ES Valve MCC

DC Panelboard

Inverter

/ital Instr. Bus Panelboard VBC

ES Actuation Transmitter & Bistable
IS Bistable Aux. Relay Cab. #3

RPS Channel (3,7)

B e g ge
anoaoaoazao

Blue (Channel D) 1D Inverter
1D Vital Instr. Bus Panelboard VBD
D

RPS Channel (4,8)

2. All cables have their circuit identifying number permanently

affixed to each end and wherever they leave their assigned cable
tray.

3. All cable trays have their own unique number affixed to them as
wvell as being cclor coded.

8-Ta Am. 15 (12-15-70)
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General .able Ccocnsid e

In general, motor & 4 .ransfor..r feeoder cables are rated on a continuous

basic t 125 percer’ uf ful. lcad current. This provides for motor and equip-|

ment operation at sesr . factor ratings The code used for cable tray
loadin- ~9d separat . i3 IPCEA - (Insv.ated F wer Cable Engineers
Association,, three zonductor concent.ic stran. 2 rubber insulated cables
in air at 40 C ambient when irstalled without muintained spacing.

Fire barriers are used at catle trays and cable runs wh e they enter or
leave a Class I area. There rill te fire barriers whers the cable trays
enter the control and auxiliary buildings and where vertical trays pass
through floocr openings.

A=C circuits within the plant are protected by circuit breakers.
D=C circuits are protected by fuses. The use of circuit breake:s
provides 3-phase isolation of a circuit.

Power and contrcl cable trays are ladder ipe. Where there are

horizontal trays passing under grating or hatches, the top tray

has a solid cover which is spaced about 3/4 of an inch above the
tray for ventilation. All vertical trays have solid covers toc ©
feet above their floor penetrations.

Power circuit cables were established on the basis of the maximum
ambient temperature expected, the current requirements of the
respective equipment and the Jesigned cable tray loading.

An ambient temperature of 50 C within the reactor containment, con-
trol, auxiliary, intermediate, fuel handling, and screen house
structures, and an ambient temperature of 40 C in all cther plant
areas is the design basis ambient for all power cable rating.

The applicaticn and routing of control, instrumentation, and power
cables are such as tc minimize their vulnersbility to damage from

any source. All cables are designed using conservative margins

with respect to their current carrying capacities, insulation
properties and mechanical construction. Power cable insulation
everyvhere but in the reactor building is rated 90 C with overall
interlocked armor and was selected tc minimize the harmful effects

of radiation, heat, and humidity, and tc be non-flame propagating.

In the reactor building the interlock:a armor was omitted to minimize
the quantity of zinc. Appropriate instrume: cation cables are s.ielded
to minimize induced voltage and magnetic ir .erference. Wire an' cables
related to engineered safeguard and reactor protective systems are
routed and installed to maintain the integrity of their respective
redundant channels and protect them fror physical damage. Engineered
safeguards cables within containment arr run in conduit which will
protect them from the building sprays. Special pressure-tight flexible
steel hose is used al all engineered safeguard motor terminations.

8-To Am. 15 (12-15-T0)
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g.2.2.22

Sensitive combination smoke and fire detectors as described in Section
9.8.€ are located in the ventilaticn ducts as follows:

Contrcl Room = §

Relay Room -1

Switchgear Rooms - 1 each
Battery Rooms - 1 each

Battery Charger Rooms - 1 each

Reactor Building Purge Exhaust - 1
Awr Viary Building - 1
Air intake Tunnel « 1

All of these detectors are alermed in the controcl room on the heating
and ventilating control panel annunciator. All of these detectors
receive their power from & regulated a-c source and they are self
monitoring against circuit faults.

In addition, combustible vapor detectors are provided as described

.in Section 9.8.3.6.

Separation of Redundant Circuits

Cabling for redundant components has been identified utilizing four
different colors and the redundant power, instrumentation, and control
cables are run separately.

1. There is four channel separation for the reactor protection and
safeguards instrumgntlxion circuits. This separation is maintain-
ed from the sensor to the Bistable Rack or R.P.S. Subassembly and
between these cabinets and the logic or relay cabinets. Since
input and cutput signals lose their channel identity, no channel
separation is provided within each of the bistable cabinets.

Logic output control and power cebles for the operation of
redundant components in safety or safeguards systems are rcuted
separately.

ro

DC control power from the station batteries is run in underground duct
to the substation. Separacion is maintained by barriers in manholes
and in the substation control house. Separation is alsc maintained
for all safeguards redundant bus d-c feeders.

The minimum physical dimensions between a safeguard channel's power,
control, and instrument cable trays are 7 in. vertical separation between
the bottom of the top tray and top of lower tray, and 6 in. horizontal
separation between adjacent sides. An effort has been made to main-

tain maximum separation between redundant trays, and in most cases

has been accomplished, with separation of as much as 20 feet or more.

In a very few cases the separation is about 12 inches and in these

cases, a barrier is installed between the trays.

Wiring of mutually redundant channels is separated by six inches
minimum free air space or a fire-proofing type material barrier is
installed Letween channels inside the main control room consoles.

8=Te Am. L1 (7-16-73)
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There are three different locations on the containment ouilding wall where
electrical penetrations are made. These three locetions are physically
separated by some distance. The physical sevaration of the penetration
cartridges within a particular area is determined by the reactor
building tendon spacing. The 12 inch penetration sleeves are cn mine-
imum vertical tendon spacing between centers of 2 ft 10 in. Minimum
horizontal spacing of redundant safeguards penetrations is 3 ft 3 in.

Engineered safeguards penetrations are located within two adjacent

90° quadrants but are separated into three groups within these

two quadrants. The first group which is in quadrant II consists of

twvo redundant nuclear instrumentation penetrations, two redundant

low level process instrumentation penetrations, and channel C reactor
building fan power. The second group is in quadrant III and is separated
from the first group LO 6' radial or 4 £t 7 3/4 in. straight line
distance between the closest penetrations inside the reactor building and
L £t 11 1/L in. outside the reactor building. Group two consists of two
redundant nuclear instrumentation penetrations ard twe redundant low
level process instrumentation penetrations. Group three is also in
quadrant III but is separated from group two by u40°5'29"radial or

Lh 2, € 3/4 in. straight line distance between closest penetrations
inside the reactor building and L6 ft. 11 1/2 in. outside of the reactor
building. Group three consists of redundant low voltage contrcl and
channel A & B reactor building fan power.

8.2.2.13 Cable Tray Loading and Separation

8.2.2.1%.1 7200 V. Power Cable

b.

¢

No other cable is mixed in the same tray with 7200 V. power cable.
There shall be only cne layer of cable in a tray.

Cable ampacity is derated in accordance with 8.2.2.11 a.

8.2.2.13.2 4160 V. Power Cable

No cther tyre of cable is mixed in the saze tray with 4160 V.
power cable.

There shall be only one layer of cable in a tray.

Cable ampacity is derated by using a factor for 50 C ambients
and in accordance with 8.2.2.1le.

Emergency feeders to L160 V. buses 1D 'nd 1lE are considered to be
redvndant safeguards circuits.

8-74 Am. 23 (1-31-72)




8.0 a:3:15:3 L8O V. Bus Tie Cable

a. lNv other type of ¢ le is mixed in the same tray with 480 V. bus
tie cable.

b. There is on.y cne layer of cables in a tray.

¢. Cable ampacity is derated by using a factor for 50 C ambients
and in accordance with 8.2.2.lla.

8.2.2.1.13.4 48C V. Power Cable

a. DNo other type of cable is mixed in the same tray with LBO V. heavy
power cable, size No. 6 and la:ger.

©. Control cable may be mixed in the same tray with 480 V. iaterlocked
armor low power (cable size No. 8 and smaller), where necessity
dictates. In such cases, & metal barrier will be used to separate
rontrol and pover.

¢. Tray loadings of 50 percent physical fill are the design objective.
There are exceptions, such as crossovers, where the trar fill
approaches 100 percent. However, in all cases thermal locading
has been considered leading to the use of derating factors for
50 C ambients in the auxiliary, containment, intermediate, fuel
handling, and screen house structures and in accordance with
8.2.2.11a for all other areas.

S:8:1.13.5 Control Cable

In general, control cable tray- are not filled above S0 percent of
their physical capacity. However, in certain areas where physical
limitations govern, the cable fill may reach 10C percent. In all

cases, hovever, thermal loading has been conszide. 2d.

o

B:2:3:13:6 Instrument Cable

a. In general, instrument cable trays are not filled above 60 per-
cent of their physical capacity. However, in certain areas where
physical limitations govern, the cable fill may reach 100 percent.

b. There are no other types of cables mixed in with instrumentation
cabling.

8-Te Am. .5 (12-15-70)
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APPENDIX B
"Specification for Electrical Work."

/ SP-5616
ITEMS 1:16, 1:17, and 1:19
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SP-5616
2=16-69
Revision 2
2-2=T1
Revised
T=20-T1

116 Cable Trays and Prefabricated Structures

» 3:16.1 The structures and supports to be erected hereunder shall be made
up of miscellaneocus steel and/or aluminum of relatively light
sections, together with steel plate, metal screens, etc. Included
among these structures are cable trays, supports, cable tray
covers, cable enclosures, miscellareous enclosures, boxes,
cabinets, and housing supperts required for the completion of
the electrical installation. The aforementioned supports shall
be fabricated and erected in the field by the CONTRACTOR. Supports
for cable trays shall be spaced in accordance with the ENGINEER'S
Drawings and instruction sheets.

1:16.2 Enclosures and supports shall bz furnished and erected by the
CONTRACTOR in accordance with construction details shown on the
Drawings. Installation shall be complete with all hangers, cable
grips in cable enclosures, conduit plates, access panels, flexible
conduit, covers and other accessories. Structures and supports
shell be erected level, plumb, square, free from twists, and at
correct grade. The CONTRACTOR shall perform all incidental
cutting, fitting, drilling, bolting, anchoring, and welding
required to make structural connections and to complete the
installations in & neet and workmeanlike manner. Slag shall be
chipped from welds and welds touched up with an approved paint
primer. The CONTRACTOR shall suitably insulate wall penetrations
with B & W Kaowocl, subsequently covered with water based
Flamemastic.

I-1k
GILBERT ASSOCIATES, INC.

2EH ]
3 €y ;‘))



SP-5616
z2-1Lk-69
Revisicn &4
3-22-71

1:16.3 After installaticn, all zable trays siall be colored coded as indicated
on the Drawings to designated safeguards or reactor protection cnannels.
Color coding shall be by means of stripes of paint and shall be done at
no grcater than 10 £t intervals or bty means of continuous painting
except for tr2y igentification markers, etc., on both sides of the
tray (where prycical eccess permits), Channel "A" red, "B" green,
“C" yellow, and "D" blue. Whichever painting method is selected,
it shall be used exclusively, i.e., striping and continuous srall
not be intermixed. ‘

1:15.k Except where special necessity dictates and special precautions are
taken, no two trays of different color coding shall be located one
above the other, nor closer to each other than 3 ft as shown on
Drawings. Any excepticas shall be called to the attention of the
ENGINEER.

1:16.5 Power, control, and instrument cable trays will be supplied by She
OWNER. All other material shall be supplied by the CONTRACTCR.

1:17 Conduit Svstem

The CONTRACTOR shall install all conduit, w.th associated fittings,

and accessories reguired for power, control, intercommunication,
telephone, lighting, etc., as shown on the Drawings and us specified
herein. Conduit and fittings shall be in accordance with tne following:

l. Indoor conduit:

a. Cenduit for general power, coatrol, lighting and receptacles,
intercomrunication, telephone, and instrument circuits shall
be rigid thick wall galvanized steel in accordance with
specifications and dimensicns for standard thick wall
galvanized conduit as set forth in Federal Specification
WW-C-561d(3), except for conduit to be us2d inside the reactor
building which shall not be galvaniied but which shall be
black iron ccated with an approved, in-containment coating
prior to installaticn.

b. Conduit installed in concrete indoors shall have water-tight
connectors. The minimum size of such conduit shall te
1l inch unless otherwise indicated on the Drawings.

¢. The size of conduit to be used for the various runs shall be
as noted on the Dravings. All fittings 1-1/2 inch and larger
shall be of the mogul type except inside of the Reactor
Building vwhere the next larger standard siz: may be used. All
conduit ends shall be covered with capped bushings, wood plugs
or other approved means until the cable is pulled. Conduit
ends that are part of overhead lighting runs, low points of all
other runs, and duct banks in manholes may be left uncapped.

d. Flexible galvanized steel conduit in limited lengths may be
I~ used in locations where building construction prevents use
(—\’f\ i .J\ of continuous runs of rigid conduit, subject to the approval
‘JJ W)L n} of the CONSTRUCTION MANAGER.
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Not more than three 90 degree bends will be allowed in any

run of conduit. Conduit for coax, nine pair special instrument
cable, and triax cable (nuclear instrumentation) shall have not more
than two 90 degree bends and one 45 degree bend in any run. Where
mor. bends are required, a pull box shall be installed. Pull

boxes shall be installed every 100 ft. in long conduit runs or

as specified on the Draings.

All conduit shall be neatly run and evenly spaced with conduits in
parallel when in ducts or banks. All field bends required shall

be uniform long radius sweeps, bent on a suitable bender, and
without flattenmed cross sections on bends. Conduit shall be cut

in an approved manner and threaded ends rum on a suitable threading
machine. Burrs shall be cavefully removed with file, butt reamer,

or other approved means. Field threads on steel conduit shall be
painted with an approved paint before fittings are attached.

Conduit runs shall be made up with all required condulets, couplings,

and other required fittings. Fittings shall be made up with full thread

engagement, providing structural rigidity and low electrical
resistance to ground across joints., Metallic conduit run into
boxes shall have two locknuts and . bushing unless otherwise shown
on the Drawings. Special precautims shall be taken to see that

on buried or concealed conduit all connections are made wvater tight.

After installaticn, all safeguards or reactor protection conduit
shall be color coded. Color coding shall be accomplished by
painting except inside the reactor building where plastic tags
2-1/8" x 1-1/2" colored with their safeguard color and bearing the
word SAFEGUARDS and their letter channel designation shall be used.
The tags shall be installed every three feet and fastened with two
fibre glass lacing cords or two stainless steel wires, In the
reactor building, conduits and cables shall be tagged with fibre
marking discs attached with fibre glass cord, nylon tie wraps, or
stainless steel wire identifying the conduit by number and cable
by circuit number.

At locations where flush type caoinets are specified, the CONTRACTOR
shall install three empty one inca conduits out the top of each
cabinet. Conduits shall extend six inches above finished ceiling

and be capped.

Conduit sleeves through walls shall have a coupling flush with
outside face of wall and shall be rigid galvanized conduit.

Conduit links between permanent structures and terminal boxes or
equipment requiring rapid replacement by spare equipment in case of
failure shall consist of flexible steel conduit. Flexible steel
conduit shall also be placed as a connecting link in other
applications such as for motor conduits, instrument conduits, where
shown on the Drawings, or when directed by the CONSTRUCTION MANAGER.

I-16

GILBERT ASSOCIATES, INC.




Revised Revised SP-5616

4=27=173 1-18-73 2=14-68
Revised Revised Appended
6=-1-73 2-28-73 12-20=72

k. Engineered Safeguard Wiring Separation Criteria:

(1)

(2)

(3)

Definition:

Color coding of wiring is used to facilitate the identification
of the physical path of a circuit to insure adequate separation
of redundant circuits. !

Assignment:

(a)

b)

(c)

Color coding is assigned to a cable to distinguish the
wiring as part of an Engineered Safeguard (ES) channel.
Any raceway containing an ES color coded cable assumes
the same color designation as the cable. Other cables of
the same color coding may share a raceway of the same
color designation.

Non=ES circuits that are routed via an ES raceway are
identified with partial coloring. Non-ES raceways may
carry non-ES cables that have been color coded by virtua
of their routing through ES raceways.

Circuits that interconnect wiring between two different ES
channels are color coded to show the colers of both ES

channels (candy striping).

Separation by Voltage Levels:

(a)

(b)

(c)

(d)

Wiring of a single color coded ES channel is further
segregated according to the voltage level of the wiring.
Three voltage levels are:

i. Medium voltage
ii. Low Voltage
iii. Control

Cable trays of the same ES channel but different voltage
level may be stacked with a minimum vertical separation of
seven inches. Different voltage level trays on the same
horizontal plane shall have six inches separation.

Different voltage levels of ES wiring in trays versus conduit
or conduit versus conduit shall not come in direct contact
with each other in the vertical or horizontal arrangement.

Where cable trays of different voltage levels are stacked

with 2 minimum separation, they shall be arranged in order
of decreasing voltage level or as assigned by the ENGINEER.

I-16a
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(e) Instrumentation is color coded for identification, but
forms a unique instrumentation channel ior separation
purposes.

Separation of Color Coded Wiring:

(a) In areas of the plant where color ccded wiring is subject
to the hazard of missiles or fire, minimum separation must
be maintained between wiring of mutually redundant channels.
A three foot separation is maintained between raceways of
different channels, whether the raceways are tray or conduit,
or any combination of the two.

(b) In protected areas of the plant where there is no hazard
of external missiles or fire, the limits of separation
requirements may be reduced by the ENGINEER between channel
raceways of different colors. Where cable trays parallel
each other in the horizontal plane the three foot separation
is maintained. Where cable trays of different colors
perallel or crossover each other, a fire barrier is called
for on the Drawings. Where a channelized conduit parallels
a channelized cable tray, a six inch separation is maintained
in any plane, except when a channelized conduit is above
a channelized tray; then it shall maintain a three foot
separation. A chamnelized conduit intersecting a thannelized
cable tray at any angle must maintain a thcee foot separation
above the tray, and a six inch separation below the tray.
Conduits of different channels maintain a six inch separation.

Barrier Material:

If the minimum separation cannot he maintained, a fire barrier

is called for on the cable tray or the "as built" conduit layout
Drawings. This barrier shall be three times the width of the
widest raceway involved (minimum width of barriers is 18 inches)
either vertically or horizontally as the case may require,

unless an obstruction prevents the overlap. Barriers will consist
of Johns-Manville Marinite 65 Type A insulation in standard size
sheets 1/2 inch in thickness. These barriers will be mounted

in accordance with the ENGINEER'S suggested methods, with
particular attention to bolt insulation and spacing. Where missile
barriers are required, the barriers will be specified and

designed by the ENGINEER.

Interconnections Between Channels:

ES wiring that interconnects between two opposite color
coded channels must show the color coding of both channels.
This shows as a candy-striped coloring. All such wiring

is made via conduit or totally enclosed tray as the
raceway. The ENGINEER has determined specifically that

I-16b
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each such circuit may be routed compatible with the wiring of
either of the candy-striped colors it contains, unless otherwise
noted by the ENGINEER.

Control Cabinet:

(a) Components mounted in control cabinets are arranged to
maintain three foot physical sepz2ration of items of mutually
redundant ES channels. Where the separation distance
cannot be accomplished, a tarrier ‘s erected.

(b) Floor slots and raceways are arranged in a manner to
comply with the separation requirements of the locality.
Field wiring between the raceway and cabinet terminal
blocks shall be arranged to maintain separation between
channels. This separation shall be 3 ft where possible,
but 6 in. is acceptable.

(c) Internal cabinet wiring of ES circuits is separated by channels
and identified as such. Wiring of mutually redundant
channels is separated by six inches mininum free space
or a fire-proofing type material barrier is installed
between channels inside these cabinets. Where circuits can
be identified as not mutually redundant, 6 in. ceparatiocn
is not required.

(d) The ES bistable cabinets enclose equipment (bistables)
that generate the two ES actuation trains. As a result the
input and output signals lose their channel iden%ity, and
no separation is required within the cabinets. Color
coding is applied after these circuits leave the ES bistable
cabirets.
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Qutdoor Conduit:

b.

PU—

Above ground conduit for use outdcors shall be rigid
thick wall aluminum.

Metallic conduit for use in underground duct banks, in
special cases where specified on the Drawings, shall be
rigid thick wall galvanized steel.

Unless otherwvise specified, non-metallic conduit shall
be used in underground duct banks and shall be light
wall PVC encased in concrete.

Rigid thick wall PVC, Schedule L0, shall be used for
direct burial.

Flexible conduit when required for outdoor installations
shall be "liquid tipht" flexible steel conduit, American
Brass Company "Sealtite", or approved equal.

Trenches for underground electrical conduit shall be
excavated to the proper width, with side walls as nearly
vertical as possible. Trench bottoms shall be accurately
gradcd to provide uniform bearing and support for each
section or run along its entire length. Except as here-
inafte~ specified, all direct burial conduit shall be
beddn~d witn ordinary care in en earth fowndation., De-
pressions for joints shall be dug after the trench bottom
is excavated, and shall be only of such length, depth

and width as required for properly making the particular
type of Joint.

When electrical conduit is to be encased in concrete, the
trench bottoms shall be accurately graded to the eleve-
tions shown on the Drawings. Waiere rock or other hard
material is encountered, it shall be excavated to a
minimum overdepth of € inches below the elevations
indicated on the Drawvings. Overdepths in rock or other
hard material and unauthorized overdepths shall be
backfilled with coarse sand or fine gravel and compacted
to a density »f 957 of Standard Proctor maximum density.
Material suitable for backfilling shall be piled in an
orderly manrer a sufficient distance from the trench to
prevent slides or cave-ins by overloading.

The CONTRACTOR shall backfill and compact as necessary
to cbtain a finol subgrade equal to that originally
encountered by this CONTRACTOR, within a tolerance of
0.1 ft plus or minus.
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i. Backfilling shall be performed at such time as approved by
the CONSTRUCTION MANAGER and in such a manner that no con-
duits or parts of the permanent structure are damaged.
Large stones, clods, or refuse or debris of any kind shall
not be included in the backfill. Frozep material shall
not be used for backfill nor shall backfill be placed on
frozen ground. All backfill under concrete structures
and electrical conduit shall be placed in 6 inch layers
and compacted by using a suitable compactor to a density
of 95% - of Standard Proctor maximum density. All other
backfill material shall be placed in 12 inch layers and
compacted to & density of 95% of Standard Proctor maximum
density.

Conduit Standards:

The conduit to be furnished by the CONTRACTOR shall be in
accordance with the following:

a. Calvanized rigid thick wali steel conduit shall be in
accordance with specifications and dimensions for standard
thick wall galvanized conduit as set forth in Federal
Specification WW-C-581d.

b. Alunminum rigid thick well conduit shall be in accordance
with specifications and dimensions for rigid thick wall
conduit as set forth in Federal Specification WW-C-5L0a.
The aluminum conduit shall be made of 6063-TL2 aluminum.
No-Cx-Id (CM) casing filler shall be used as a thread
lubricant in fastening all fittings to aluminum conduit.

c. PVC plastic rigid conduit shall be in accordance with
specifications and dimensions for plastic, rigid conduit,
and conduit fittings set forth in U.S. Military Specifi-
cation MIL-23571 (DOCKS) dated 22 January 1963.

d. Flexible steel conduit shall be in accordance with speci-
fications and dimensions as set forth in Federal Specifi-
°uxieﬂ WW.C-566b and shall be galvanized.

e. Anaconda flexible "Sealtite" conduit, type U.A. with
polyethelene jacket and copper bonding conductor shall be
used for exposed and corrosive locations other than inside
the reactor and fuel handling buildings. Within the reactor
and fuel handlirg buildings Anaconda corrugated stainless
steel hose type BW or LWw-21-l shall be used.
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‘Installation of Ceble

In general, all power and power control cable ¢ill be flaue-
resistant, fire non-propagating cable. The kind and size of
cable to be used for the varicus circuits as vell as the size
of conduit, where required, will be listed in the conduit and
cable schedule or shown on the Drawings. Listed also in the
conduit and cable schedule will be the estimated total length

- of ceble end conduit for verious circuits. The length of cuble

"1isted in the conduit and cable schedule shall be checked before
cutting and pulling the cable. The conduit, into which cable is

_to be pulled, will be indiceted on the conduit Drawings by circuit

‘designations.

All cables shall be installed in an orderly arrangement, with a
minimum of interlacing and shall be racked in cuble recks or
trays in passing through manholes. In manholes or handholes,

. pull boxes or jJunction boxes having any dimensions over three

feet, all conductors shull be cabled and/or racked in an approved
manner. Care shall be taken to nvoid sharply bending or kinking
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conductors, damaging insulation or stressing cable beyond the
manufacturer's recommendations in pulling. Cable shall be protected
from absorption of moisture, both before and after pulling.

For optimum tray loading, cables in tray systems shall be installed so
as to follow tray curvature, avoiding unnecessary bunching or stacking
of cable at horizontal bends or curves. As nearly as possible, tray
loading shall be predictable from totalized cross section of the cable
in the tray.

Power cable for this installation will, in general, be three conductor
interlocked armor cable laid on trays or run in non-metallic or steel
conduits as required for outdoor and underground circuits.

The three-conductor interlocked armor cable for ail 6.9 kv and 4 kv circuits
shall be laid in cable trays in one layer and shall be securely fastened in
the trays to maiutain their position. The three conductor interlocked

armor cable for 480 volt circuits shall be laid in cable trays in any
quantity up to the limit of the capacity of the trays. Small 480 volt

power and 250/125 volt d-c power circuits may be run in the same trays.
Separate tray systems for control circuits and totally enclosed lay-in

ducts for instrument and computer input circuits and certain other
electronic circuits shall be installed in accordance with the Drawings.

Safeguards and reactor protective cables will be color coded in the circuit
schedule. Circuit coding and tray or conduit color shall match in all cases.
Channel "A" red, "B" green, "C" yellow, and "D' hlue. Identity of color
coding shall be evident throughout the wiring.

Before cable is pulled, the conduit shall be tested with a swab for a
clear opening and any obstructions shall be removed. A vacuum fish
tape may be used in place of a swab if the area of the fish tape is
sufficient to detect any obstruction dete.:able with a swab. Blocked
conduits from which obstructions cannot be removed shall be replaced.

Cable attachments for pulling shall be patent cable grips or other
approved devices., Maximum pull tension shall not exceed the manu-
facturer's recommended value for the cable when measured by a tension
dynamcmeter. A wire-pulling compound approved by the cable manu-
facturers, and by OWNER, shall be utilized to facilitate pulling of
cables. Grease or other materials harmful to insulation shall not be
used. Extreme care should be taken when pulling cable so as not to
damage the cable jacket. Nine pair special instrument cable and triax
cable used for nuclear instrumentation shall be pulled by hand. Cable
lubricant "Y-ER Ease" or equal shall be used when pulling this cable.

Cable shall be formed to avoid sharp bends over edges of conduit
bushings upon entering or leaving boxes or cabinets and to avoid
bearing against edges of trays or enclosures and supports, when
entering or leaving trays or enclosures. Insulated wiring to
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terminels and terminal boards shell be formed and neatly cabled

or clamped, using Temple (or approved equal) fibre glass lacing

cord or ty-raps at approximately six inch intervels but not exceeding
twelve inches between conduit and terminals.

yhere outlet box, cabinet, metal clad switchgear, control board,

pane. or other terminal points for cable are equipped with cable

or wiring troughs or gutters, the CONTRACTOR shall pull sufficient
length of tach cebie to permit the neat arrangement of all entering
cables. Lewds shall be formed and cabled or clamped as each conductor
is brought 10 its terminel ccnnection.

The minimur redius to which an insulated conductor shoul? L: bent
during ins’.allation is eight times the overall diameter cf the
cable. Tris shall apply whether the lend is & permanent one or
& temporary one made during the course of construction.

Splices sill not be pe.mitted except where called for by the
Drawings, or where rermitted by the ENGINEER. Snlices where
permitced shell Le made in & neat, workmanlike, and approved
manpir bv m=u specialized in this class of work. Splices shall
be aade by the CONTRACTOR for each type of wire and/or cable in
accordance with instructions issued by the cable manufacturers.
Insulated cable shall have conductor insulation stepped and bound
or perciled for recommended distances back from splices before
splicing, in order to provide a long .:akage path. Insulation
vqual to that on the spliced conductors shall be applied at

each splice after the splicing is completed. In baring conductors
for splices, care shall be taken to avoid nicking strands.

All lighting cable splices shall be made in outlet and juncticn
boxes, and fixture outlet fittings. Splicing of wires from No. 12
up to and including No. 8 AWG shall be made with pressure type,
solderless splicing connectors which shall be installed on wires
by means of a pressure tocl making three or more indentations in
the connectors. The connectors shall be insulated with nyion
insulating caps and shall be as manufactured by Buchanon Electric
Products Company. The use of Buchanon "B-cep Cornectors", a
tool-less type connector for cable splicing, as well as Thomas &
Betts or Ideel tool-less nylon connectors, is also acceptable.

At cable terminal points where the conductor and caeble insulation
will be terminated, the termination shall be made in a neat,
workmanlike, and approved manner by men specialized in this class
of work. Particular attention shall be given to higher voltage
conductor terminations. Shielded 5 kv or § kv cable terminations
shall be stress cone type terminations. Termirations shall be
made by the CONTRACTOR for each type of wire or cable in accordans
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with instructions issued by the cable manufacturers. Connections
at motor leads and other connections to insulated leads, current
transformers, or busses shall be covered and taped in & manner
appropviate to the class of insulation on the conductor. The
taping shall extend over the terminal connector fitting and the
terminal of the conductor to the device. All irregular connectors
and surfaces shall be plastered smooth with insulating compound
before taping. In general. on low voltage terminations all
moisture absorbing braids shall be cut back and securely bound by
cording and painting or taping to prevent unraveling, with insu-
letion neetly trimmed to attain & uniform appearance which shall
be standardized throughout the project. The CONTRACTOR shall
fur-‘sh and install Thomas & Betts 53200 series conn2ctors for all
pove: cables except where terminals are being furnished as a part
of the equipment, or otherwise provided.

Control calle terminations shall be made in accordance with the
wiring diagrams. The CONTRACTOR shall furnish and install AMP
soli. trand ring type connectors, in sizes required, with proper
erimping tools to terminate all control and instrument cables.
The CONTRACTOR shall furnish and install Stanwick type SIS
terminal blocks, or approved equal where necessary.

The internal wiring of the electrical and mechanical miscellaneous
cabinets to be installed in the station will be complete and in
most cases will be brought to terminal blocks to which the external
connections will be made. There will be a few cases in which the
external connections will be made directly to the instrument or
device. In general, the cables will rise out of cable trays and
run to the terminal blocks provided.

Where channels of fluorescent fixtures are used as a wireway to
feed additional units, 90 C, type RHH or AVA wire shall be used.

Where entrance is made by the CONTRACTOR into pressurized rooms

or into Class I structures, (other than the Reactor Building) for
conduit or cable, either through slots or sleeves provided for that
purpose or through openings drilled or cut by the CONTRACTOR, these
openings shell be switably sealed to reduce the air leakage from
the rooms to the satisfaction of the ENGINEER. A satisfactory
method will be shown on the Drawings but it shall be understood
that thermally non-conductive material shall not be applied to
pover cable in longitudinal ¢’stances of more than 1 foot.

Where cable in trays extends through floors, a fire stop of mineral
vool matting (B&W Kaowool) or other means approved by the ENGINEER
shall be installed in the trays. This alsc applies tc all circuits
into the main control panels.
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Vertical runs of ceble shall be supported by Kellems grips except
where the horizontal supporting run is 50% greater in length than
the vertical drep.

The CONTRACTOR shall be responsible for maintaining control of ceble
inventory tou the effect that the remaining quantity of the various
sizes and kinds of cables shall be snown at all times.

The cable reels shall be kept in & secure storage area separate from
the main construction aree until the cable is to be pulled. All
empty reels shall be promptly removed to the storage area.
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APPENDIX C

Drawings, "Electrial Fire Hazard Analysis Cable Separation Review"

53-FHA-022, Sheets 1 through 19
SS-FHA-023, Sheet 1

S5-FHA-024, Sheets 1 through 3
SS-FHA-025, Sheets 1 through 3
SS~FhA-034, Sheet 1

S5-FHA-036, Sheets 1 through 6
SS-FHA-037, Sheets 1 through 9
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6 Continuation of B-5 Item 19 A No
g 7 B84L (298'-2") crosses over (578 (297'-0") 1'-2" A Yeu Ref. B-8 Items € and 11
b8 1 Cont inuatlon of B-5 Item ) A No
2 Continuaticn of B-5 ltewm i) A No
3 Continuation of B-5 Item 18 A No
L: “ Continuation of B-5 Item 19 A No
:' A 5 BBAL (298'-2") crosses over Al46 (295'-8") 2'-6" A Yes Ret. B8 Ttems 6,12,18,32 and D6 Item 5
.", 6| 841 bridges CS78 and Al4s 10'-2" ¢ Yes Ref. B-7 Item 7, B-8 ltem 5. Sie Note 1
!' 7 BA4L (298'-2") crosses over A7S0 (29%'-8") 2°-6" A Yes Ref. B-8 ltems 14.20,36 and D6 ftem §
(¥
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E-214- 022 Eas THREE WILE ISLAND WUCLEAR STATION  wwyy o~ 1-- = o e .
CATEGORIES: - : ELECTRICAL . | - ﬁ‘ ok g 3
A. SPATIAL SEPARAVION BETWEEN £S TRAYS. FIRE HAZARD ANALYSIS TR ===
B. SPATIAL SEPARATION BETWEEN ES AND NON-ES TRAYS CABLE SEPARATION REVIE * o l:‘un;. 5{‘}-".‘-5; E-'.;:?_:}_..‘%f‘ ~of._;':'i'.2_-l“'i
€ BRIDGING BEINEEN ES TRAYS. - -f ’jr‘-lfg]‘J ! .
D BRIDGING BETWEEN ES AND NON-£S TRAYS
00RDINATES SITUATION sistanct | ororonitt | cavecomr | summren RENIRKS
B-8 8 B84L (298'-2") crosses over ASS4 (293'-8") A A Yes Ref. B-8 Items 16,22,60, B9 Jtems 4,7 6 D6 ftem §
f,. 9 €579 (2977-0") crowses over Al46 (295'-8") ' 1'-4" . Yes Ref. B8 Items 10,11,12,31
5 10 €579 bridges 8841 and Al46 s0'-o" c Yen Ref. B-5 Item 10 and B-8 Item 9. See Note 2
1 €579 (C578) bridges BB4Y and Al4S 12'-0" 4 Yes Ref. B-7 Item 7 and B-8 ltem 9. See Note 2
12 | AL46 bridges BBAL wnd C579 2ty c Yes Ref. B-8 Items § and §
1 €579 (2977-0") crosses over AJSO (29%'-8") 1'-4" A Yen Ref. B-8 Ttems 14 and 35
5§ o 14 | A750 bridges B841 and €579 ol c Yes Ref. B-8 [tems 7 and 13
:—: g :; 15 €579 (297'-0") crosses over ASS4 (295'-8") '\\- ‘\/ 1'-4" A Yen Ref. B-8 Items 16,39 and 8-9 Ttems 7.9
gz E. 16 AS54 bridges BS4L and €579 [ 2'-y c Yes Refl. B-8 ltems 8 and 15
é’?, ;‘.“ 17| €843 (298'-2") cromses over AL46 (295'-8") o — j 14" A Yeo | Ref. 88 Tcems 18 and 10
S 18 Al46 bridges BA4L and C84) £ ) )) 3-0" c ‘Yes Ref, B-8 Items 5 and 17
19 CB4Y (298'-2") crosses over A750 (29%'-8") I '\ 14" A Yes Kef. B-8 ltems 20 and 34
20 AJS0 bridges BA4L and (B4 - 3-0" c Yen Ref. B-8 Items 7 and 19
21 CB4Y (298'-2") crosses over ASS4 (295'-8") ; 104" A Yes Ref. B-8 Items 22,38 and B-10 Icem 14
e 2 AS554 bridges BB41 and C84) X -0 c Yes Ref, B-8 Items 8 and 21
S 23 | €BAY (298°-2") parallel to ATS? (296'-6") i— 1'-8" . A Yes
26 | €579 (297°-0") parallel to AIS? (296'-6") ‘ 6" 1'-0" A No
25 | DB4AS (2987-2") parallel to A757 (296'-6") 1'-8" 2'-0" A Yes
26 CB43 (298'-2") parallel to AS?) (296'-6") 1'-8" 2'-6" A Yes
27 | DB4S (298'-2") parallel to AS77 (296'-6") 1'-e" A Yes Ref. B-9 Item 30 and B-11 Ttems 31 and 34
28 DB4AS (298°-2") parsllel to Al67 (296 -6") 1'-8" " A Yes Ref. B-11 Items 32 and 35
C;\ 29 DBAS (298'-2") crosmes over Al46 (295" -8") 2'-¢" n Yes Ret. B8 Itens m.n.)i. C-5 Ttems 3,4 4 D6 Item *
: 30 Al46 bridges D84S and CR4) 30" c Yes Ref. B-8 Items 17 and 29
~




l'lllll[llll[l[l]llllllllllllll]ltl METROPOL I TAN EDISON COMPANY e
Syt TEREE MILE 1SLAKD WoELEAR STATION _uwiy o fondostd SR eRaRS o 1
CATEGORIES: - ELECTRICAL ] _‘j:_bi_ _;-:“_“" '-—'-—J c-'tasf"n‘.”":u'“v.?’;
£ SPATIAL SEPKIATION BETWEEN ES TRAYS FIRE_HAZARD ANALYSIS i i
B SFATIAL SEPARATION BETWEEN ES AND NON-ES TRAYS CABLE SEPARATION REVIEW '(": B::s!z;((?l ;: “““
C. BRIDGING BETWEEN ES TRAYS. o
D. BRIDGING BETWEEN ES AND NON-ES TRAYS
C0033INATES SITUATION | pTaGer | "Shaiiet | cavecory | emmien REWARKS
1 8-3 3 Al46 bridges DB4S and €579 DRSS g Yes Ref, B-8 I(gn! 9 and 29
g 32 Al4h bridges DA4S and B84 7'-6" C Yes Ref. B-8 Items 5 and 29
i1 D34S (298'-2") crosses over A750 (295'-8") 2'-6" A Yes Ref. B-8 Items 34,15,% and D-6 Item §
3|  A750 bridges DA45 and €843 3 -0" c Yes Ref. B-8 Items 19 and 13
15 A750 bridges DB45 and C579 4'-3" c Yes Ref. B-8 Items 13 and 33
.= 16 A750 bridges DR4S and B74L o 7'-6" C Yes Ref. B-8 Items 7 and 33
“h: § 37| D345 (298'-2") crosses over ASS4 (295'-8") ‘\r‘:ﬁ 2'-6" A Yes Ref. B-8 Items 38,39,40, B-10 Item 61 & D-¢ Iten S
;: o 13|  AS54 bridges D84S and €843  S—— 3y'-0" c Yes | Ref. P-8 Items 21 and 37
F,“;: ;: 3o AST4 bridges DB4S and CS579 E’“-‘“ﬁ (:—‘\fj 4'-3" c Yes Ref. B-8 Items 15 and 37
{,5 = 40 AS54 bridges D84S and C841 ( \‘I )) 7°-6" c Yes Ref. B-8 Items 8 and 37
o )
- -
B-9 1 A338 (208'-2") crosses over C754 (295'-8") ‘;— _ J ﬂ»_)] 2°-6" A Yes Ref. B-9 Items 5,22 and D-9 Item 1
; 2 A378 (298'-2") crosses over C579 (297'-0") v:_ —— -jr; 1'-2" A Yes Ref. B-9 Item 8
3 BR41 (298'-2") crosses over C754 (295'-8") ” ; 2'-6" A Yes Ref. B-9 Items 4,5,23,24,25,26
§ “ BA41 bridges A554 and C75%& L r—_‘ 3'-0" c Yes Ref. B-8 Item B and 5-9 Item ). See Note 2
5 €754 bridges AB38 and BS41 3'-0" c Yes Ref. B-9 Items 1 and 3
6 B341 (29R'-2") crosses over C579 (297'-0") 1'-2" A Yes Ref. B-9 Items 7,8,9
7 B341 bridges A554 and C579 36" c Yes Ref. B-8 Item 8 and B-9 Item 6. See Note 2
8 €579 bridges AB38 and B84L 3'-0" - Yen Ref. B-9 Items 2 and 6
L 9| €579 bridges ASS4 and B84L 7'-0" c Yes Ref. B-8 Ttem 15 and B-9 Item 6. See Kote 2
:1" 10 Cont {nuation of B-5 Item 3 A No
E'_, 11| Conttouation of 8-5 Item 18 ' A No
5 12 Cont{nuation of B-8 Item 23 A Yes




EENEEEENEEEEENEEEEEREREEREEE METROPOLITAN EDISON COMPANY B = e g SRS
£-218-0:2 TREE WILE ISLAD wocLear starvon © sy 1 fodooofORIneoZSS TR S 1
CATEGORIES " - eecrricar . b P F | escometes auc couwisronts’
A SPATIAL SEPARATION BETWEEN ES TRAYS. FIRE HAZARD ANALYSIS SEALE —— S
s s .48 o G s 0 poss
D BRIDGING BETWEEN ES AND NON-ES TRAYS
Z0CRT INATES SITUATION _ PR ae | onaamirt | cavesory | masmie REWARNS
- &9 13 Continuatien of B-8 Item 24 A No
E 14 Cont {nuation of B-8 Item 25 A Yes
- 15 Continuation of B-8 Item 26 A Yes
16 Conttnuation of B-8 Item 27 A Yes
17 Cont inuation of B-8 Item 28 A Yes
* 18 A757 (296'-6") crosses over C754 (295'-8") 10" A Yes Ref. B-9 Items 23,27, B-10 Item I8 & D-9 Item 1
= “_;', =3 19 AS77 (296'-6") crosses over C754 (295'-8") 10" A Yes Ref. B-9 Items 24,28,30,38 and D-9 Item 1
S." Lc: 20 nR4S (298'-2") crosses over C754 (295'-8") 2'-6" A Yes Ref. B-9 Ttems 22,25,27,29,29, B-10 Ites
»'.-A ') 21 67 (296'-6") crosses over C754 (295'-8") ’Lc“_‘_“_:_‘D) 10" A Yes !c;'.‘dl[-’?l:::‘: ;6.39. B-10 ltem 75 & D-9 Iten 1
P A ———
a'f 2| c754 betdges 4838 and D84S i 12'-0" ¢ ves | Ref. B-9 Items 1 and 20
@ 23 €754 bridges B841 and A757 [(-_..._..., C‘@ 4'-9" c Yes Ref. B-9 Items 3 and 18
2 C75 bridges B841 and AS77 e ‘\ ‘ D-) 70" c Yes Ref. B-9 Items 3 and 19
25 754 bridges BRA4l and DALS ?r A/ = 7'-6" c Yes Ref. B-9 items 3 and 20
26 €754 bridges B8AL and A167 ;‘:' o o J) 9'-3" c Yes Ref. B-9 Items ) and 21
‘5 27 C7% bridges D84S and A757 : - o=’ == 2'-0" c Yes Ref. B-9 Items 18 and 20
- 28 €754 bridges D84S and A577 . —-‘ c Yes Ref. B-9 Items 19 and 20
29 €754 bridges D845 and A167 J"—-J : C Yes Ref. B-9 Items 20 and 21
30 AS577 bridges DB4LS and C754 c Yes Ref. B-8 Item 27 and B-9 Item 19
c: 1 A554 (295'-8") parallel to C754 (295'-8") 3 -o" A Yes
- 32 ABI7 (296'-2") parallel to C579 (297'-0") 10" 2'-5" A Yes
:.‘ 1) ARIT (296'-2") close to BB4O (295'-8") 6" 3'-0" A No
g{ Ve B340 (295'-8") parallel to €843 (298'-2") 2'-6" 3'-0" A No
s
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-214-022 § THREE WILE ISLAND NUCLEAR STATION  UNIT ot o e s

, G Lon T8 TCILRERT ASSI
CATEGORIES: - : ELECTRICAL ' j ot by e b
A SPATIAL SEPARATION BETSEEN €S TRAYS.

B SPATIAL SEPARATION BETWEEN £S AND NON-ES TRAYS = AT 000~ iniieia BeRgaaL ~ T ~
C SRIDGING BETWEEN ES TRAYS. : - —CABLE SEPARATION REVIEW. . ot] BT _T;"‘g'g SiF
0

BRIDGING BETWEEN ES AND NON-ES TRA¢S

TICN

BIDDING PURPOSES
RELEASED FOR

CONSTRU

DATE

fcoorornares © SITUATION aTaes (Moniowat | carecony | sanmin RENARKS

8-10 1 BR4O (295" 8") close to CR4) (298°-2") . 2'-8" -0 A No
2 Conttnuation of B-8 Item 2) ; A Yes
3 Cont inuation of B-8 Item 23 A Yes
4 Continuation of B-8 Item 26 . Yes
5 Continuation of 2-8 Item 27 A Yesn
6 Continuation of 3-8 Item 28 KBTS A Yes
7 X846 (297'-2") paralle! to BI50 (295'-8") t{ ') 1'-6" 1'-0" ) No
8] 9756 (298°-0") crosses over X846 (297°-2") ) BT 10" 8 No Ref, B-10 Items 16,26,40, and B-11 Trems 4,5
9] 8165 (298'-57) crosses over X846 (297'-2") e — = @] 10" ’ No Ref. B-10 Ttems 17,27,41,58, and B-11 Ttems 9,10,1
10| CB4Y (298'-2") crosses over BISL (297'-2%) | ) t§§ 1*-o" ‘ A Voo Ref. B-10 lTtems 14,22,34,46,59,68
1n €843 (298'-2") crosses over B5S8 (295'-8") ’ ; 2'-6" A Yes Ref. B-10 Ttems 23,35,49,70
12 843 (298'-2") crosses over BISO (295'-8") ] i 2'-8" " A Yes Ref. B-10 Items 15,24,%6,52,72
1 €843 (298'-2") crosses over XB46 (297'-2") - - L Yes Ref. B-10 Ttems 15,16,17,25, 7,55,74, and B-11
14 C84) bridges AS54 and B751 ‘ 21'-2" c Yes I.:f.:-:,lle- 21 and B 10 Item 10. See Notes 264
15 C84) bridges B15S0 and X846 . 10" D Yes Ref. B-10 Items 12,13, See Note &
16 X846 bridges B756 and CBA) 7”-2" c Yeu(ly) Ref. B-10 Items B and 1)
17 X846 bridges B165 and CB4) a'-0" c Yes(ly) Ref. B-10 Items 9 and 1)
12 8751 (297'-2") crosses over A7S7 (293'-0") LR A Yes Ref. B-10 Itewms 22,2847
19 8558 (295'-8") crosses over A757 (293'-0") 2'-8" A Yes Ref. B-10 ltems 23,30
20 8150 (295'-8") crosses over A757 (293'-0%) 2'-" A Yen Ref. B-10 ltems 24,29,5)
21 X846 (297'-2") crosses over AJS] (293'-0") 4t » Yes Ref. B-10 ltems 25,26,27,29,56
22 8751 bridges CBAY and ATS57 | Cc Yen Ref. B-10 Trems 10 and 18
) 8558 bridges C84) and A7S) ™ c Yes Ref. B-10 Items 11 and 19
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E-214- 022 ¢ THREE MILE ISLAND NUCLEAR STATION W =t rrad CILBERT ASSCCIATES o
CATEGORIES: - ELECTRICAL b _____ L - F - ] eeemeens ave comiiivinny
s Fa
A SPATIAL SEPARATION BETWEEN ES TRAYS. FIRE HAZARD ANALYSIS PERLE
B SPATIAL SEPARATION BETWEEN ES AND NON-ES TRAYS. CABLE SEPARATION REVIEW ’°“!_'_‘~;27;€3.
A4S a8 t - - -
C. BRIDGING BETWEEN ES TRAYS —'}--—— »-}r-l
D. BRIDGING BETWEEN £S AND NON-ES TRAYS
VERTICAL | HORIZONTAL e
COOSDINATES SITUATION | DISTANCE 01STANCE CATEGORY BARRIER REMARKS
~10 24 8150 bridges C843 and A7S7 4 o Yes Ref. B-10 Items 12 and 2N
§ 25 X846 bridges C84) and A7S7 ~ c Yes Ref. B-10 Items 13 and 21
w
26 X346 bridges B756 and A7S7 6'-5" c Yes('s) Ref. B-10 Items 8 and 21
27 X846 bridges B165 and A7S57 8'-8" c Yes('y) Ref, B-19 Items 9 and 21
28 A757 bridges C754 and B?51 18'-1%" c Yes Ref. B-9 Item 18, B-10 Item 18. See Note &
29 A757 bridges B150 and X846 10" D Yes Ref. B-10 Items 20 and 2. See Yote &
v
- E“: S 30 B751 (297'-2") crosses over AS77 (293'-0") 42" " b Sof. B-30 Jtems 2,30.40
pactl Pl N
:'. Slol 1 B558 (295'-8") crosses over AS77 (293'-0") l[ — 2'-8" A Yes Ref. B-10 Items 35 and 51
st oy
- "l‘:‘;‘ 32 B150 (295'-8") crosses over A577 (293'-0") r .';J 2'-8" A Yes Ref. B~10 Items 36,19,54
i
b o 13 ¥R46 (297'-2") crosses over AS77 (293'-0") : v )) 4'=2" » Yes Ref. B-10 ltems 37,19,40,641,57
@ 4 B751 bridges C843 and AS77 C . )\) 2'-5" c Yes Ref. B-10 Items 10 and 30
15 R558 bridges CR4)Y and AS77 - = 2'-5" c Yes Ref. B-10 Items 1] and 31
36 | B150 bridges C84) and AS77 r e 2°-5" c Yes | Ref. B-10 Ttems 12 and 32
17 | XB4b bridges 843 and AS77 { 2'-5" c Yes | Ref. B-10 Items 13 and 13
i
E L) AS577 bridges €754 and B751 g 18'-1%" c Yes Ref. B-9 Item 19 and R-10 Item 30 See Note 4
o
19 A577 bridges P150 and X846 10" D Yes Ref. B-10 Items 32 and 33. See Note &
40 X846 bridges 8756 and AS77 11'-0" c Yes('s) Ref. B-9 ltems B and 33
al XR46 bridges B165 and A577 8- c Yes('s) Ref. B-9 Items 9 and 33
42 D845 (298'-2") crosses over B751 (297'-2") 1'-0" A Yes Ref. B-10 Items 46,47,48,60,61,67
t:j s} DR4S (298'-2") crosses over B5S58 (295'-8") 2'-6" A Yes Ref. B-10 Items 49,50,51,69
: 44 DB4S (298'-2") crosses over B150 (295'-8") 2'-6" A Yes Ref. B-10 ltems 52,53,54,62,71
V“ 45 D84S (298°'-2") crosses over XB46 (297'-2") 1'-0" B Yes Pef. B-10 Items 55,556,57,98,59,62,73, and
- B-11 Items 28,33,34,35
v ak 8751 bridges D845 and C84) 3 -0" c Yes Ref. B-10 Items 10 and 42
-
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t-214-022 * Jummee wine istano wuctean stavion iy o f 1o °";“°°§”' e R
CATEGORIES - ELECTRICAL sl oy r““ ?:::."..'.',‘5.‘,’?;:;':‘.-.':157
spme Ps
b T ————— BT —
C. BRIDGING BETWEEN ES TRAYS RN ?\Jf&fé}
D. BRIDGING BETWEEN £S5 AND NON-ES TRAYS '
OORDINATES SITUATION A Mot | cavecony | sammien RENARKS
-1 810} &7 8ISl b(ld.o. DB4AS and ATSY 2'-0" C Yes Ref. B-10 ltems 18 and 42
g 48] 8751 bridges D84S end ASY? c Yeo Ref. B-10 Items 30 and 42
49 ] 8558 bridges DA4S and CA4Y 3o c Yen Ref. B-10 Items 11 and 43
50 B558 bridges DBAS and A7SY 2'-0" C Yen Ref. B-10 Ttems 19 and &)
51 5558 bridges DBAS and AS?? c Yes Ref. B-10 Items 31 and &)
- 52 2150 bridges D84S and CB4) b \/ 3 -0" c Yea Ref, B-10 ltems 12 and 44
ég § 53]  B150 bridges D84S snd A7SY i\ - 2'-0" ¢ Yes Ref. B-10 Items 20 and 44
9 § [ 54|  BISO bridges D84S and AS?7 ( e “} c Yes Ref. B-10 Ttems 32 and 44
a © = i e
5;; ‘E’ § 55 X846 bridges DB4S and CB4) ‘- | . 30" c Yes Ref. B-10 Items 13 and 45
a8l = 56| XB46 bridges DELS and AJST t J 2'-0" c Yen Ref, B-10 Items 21 and 45
- 57 X846 bridges D84S and AS]7 [ >) c Yes Ref, B-10 Trems 3) and 45
58 X846 bridges DB4S and B756 ll ﬁ 11°-8" c Yes('y) Ref. B-10 Irems 8 and 45
59] X846 bridges DB4S and BI6S ‘ } 9" c Yen(ly) Ref. B-10 ltems 9 and 45
0 DAAS bridges C754 and B751 ; 3 181" c Yen Ref. 5-9 Item 20 and B-10 Item 42. See Note &
g 61 DB4S bridges ASS54 and B7S1 - 21°-2" c Yesn Ref. B-8 ltem 37 and B-10 ltem 42. See Notes 254
62 DALS bridges C150 aud XB4H 27 -9 1] Yes Ref. B-10 ltems 44 and 4). See Note &
63 B751 (297'-2") crosses over Al6) (293'-0") L A Yes Ref. B-10 ltems 67,68,75
64 B558 (295'-8") crosses over Al67 (29)'-0") 2' 8" A Yen Ref. B-10 ltems 69 and 70
65 B150 (295'-8") crosses over Al67 (291'-0") 2'-8" A Yen Ref. B-10 Ttems 71 and 72
66 X846 (297'-2") crosses over Al6) (293'-0") 4°-2" L] Yes Ref. B-10 ltems 73 and 74
67 B751 bridges DB4S and A167 " c Yes Ref. B-10 Items 42 and 63
68 B7/51 bridges CB4Y and Al6/ 4'-9" c Yes Ref. B-10 Ttems 10 and 63
69 5558 bridges DBAS and Al6Y - o C Yes Ref. B8-10 Items &) and 64
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£-214-022 THREE WILE 1SLAND wuctean station  wwt o f oot bR TR AT
CATEGORIES: - ELECTRICAL el _qF i l-‘l"".l.i.::.o‘(c;:\nl“uu
A SPATIAL SEPARATION BETWEEN ES TRAYS. =" FiRE MAZARD ANALYS|S fica
e st s eI
0. BRIGGING BETWEEN ES AND NON-ES TRAYS
fcooroimares SITUATION | | DEMTACAL (woniiowiat | cavecony | pamnien REMARR S
p-10 | 70| 8558 bridges C84) and Al67 i ‘ _ 4t c Yes Ref. B-10 ltems 11 and 64
71| B150 bridges D84S and Al6? s o c Yen Ref. B-10 Items 44 and 65
3] B150 bridges C84) and Al67 5 e o c Yeu Ref. B-10 Ttems 12 and 65
13| X846 bridges DB4S and Al N ’ o c Yes Ref. B-10 Itews 43 and 66
74| X846 bridges €843 and A167 [ IR e € Yes Ref. B-10 Items 1) and 66
75] Al167 bridges C754 and 8751 e L 'J 181" c Yes Ref. B-9 Item 21 and B-10 Item 6). See Notes 244
76]  A167 bridges C150 and X846 \ jj 10" » Yes Ref. B-10 Items 65 and 66. See Note &
17| 8163 (298'-0") parallel to X849 (298'-0") C ) 14" » No
;: /
-1 | 1| 8756 (298'-0") cresmes over CBA2 (295'-8") { - 2'-" ) A Yes Ref, B-11 Items 3,4,15
2 B756 (298°-0") crosses over D844 (295'-8") ! ' 2'-4" A Yes Ref. B-11 ltems 3,5,17
3| 9756 betdges 842 and DBa4 LU e - A" c Yeo | Ref. B-11 ltems | and 2
4 B756 bridges XB46 and CH42 6'-9" b Yeu(ly) Ref. B-10 Item 8 and B-11 Item |
s| 8756 bridges X846 and D8B4G 0=y bl Yestly) Ref. B-10 Item 8 and B-11 Item 2
6 B165S (298°'-0") crosses over C842 (293'-8") 2'-4" A Yesn Ref. B-1) ltems 8,9,16
7 B16S (298'-0") crosses over DB4AA (295'-8") 24" A Yes Ref. B-1! ltems 8,10,18
8 B165 bridges CB4A2 and DH4S 40" c Yes Ref. B-11 Items 6 and 7
9] 8165 bridges X846 and CB42 6'-9" D Yes('s) Kef. B-10 Item 9 and B-11 Item 6
10]  B165 bridges X846 and D844 12°-3" 0 Yes('y) Gef. B-10 Ttem 9 and B-11 ltem ?
11] X849 (298'-0") crosses over CB42 (295'-8") 2'-4" - Partial | Ref. B-11 Ttems 13,14,15,16,26,2/
12]  XB49 (298'-0") crosses over DBA4 (295'-8") 204" " Partial | Ref. B-11 Items 14,17,18,28,30,31,32
13]  XB49 (XB46) bridges B165 and CB42 8’0" c Partially | Ref. B-10 Item 9 and B- 1) Ttea 1}
14| 849 bridges CB42 and DA44 4'-0" c Partia' | Ref. B-11 Items 11 and 12
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£-214- 022 . THREE WILE ISLAND NUCLEAR STATION _ wwit o =1 "L L 75 m’;!‘""mq ’m
L AL ALSCCIA INC
Cl‘!coa'ts B » - EI.ECTPICAL _____ L—_ r EN5 NEERY anr (O L'An':
. '[: - PLaD a3
A SPATIAL SEPARATION BETWEEN ES TRAYS FIRE WAZARD ANALYSIS RExCT =
B SPATIAL SEPARATION BETWEEN ES AND NON-ES TRAYS. CABLE SEPARATION REVIEW ® O 044637038 @G SeEe aTeRL L
C. BRIDSING BETWEEN ES TRAYS - i “’—'i"-‘ﬂf‘—'j—"‘ g
D BRIDGING BETWEEN ES AND NON-ES TRAYS
. ) VERTICAL | HORIZONTAL
CONIDINATES SITUATION | DISTANCE DISTANCE CATEGORY BARRIER REVARKS
8-11 |15 (842 bridges B756 and X849 d ¢ 37 D Yes(3/4) Ref. B-11 Items 1 and 11
16 | €362 bridges B165 and X849 ‘k - 1'-4" D Yes(1/4) | Ref. P-11 Items 6 and 11
17 D334 bridges B756 and X849 C = - D Yen(3/4) Ref. B-11 Items 2 and 12
18 N334 bridges B15S and X849 ‘[_ " C“. s | 1'-4" D Yes(3/4) Ref. B-11 Items , and 12
‘ L
19 Cont inuation of B-8 Item 23 2 ) e A Yen
1 C J =
“ -
20 Cont inuation of B-8 Item 25 C = A Yes
¢ =
2 Continuation of B-8 Item 26 e -3 ) A Yes
= =
27 Cont inuvation of B-8 Item 27 : ;»:.».-‘) A Yes
L ~~ !
2 Continuation of B-8 Item 28 [ - A Yes
2 €842 (295'-8") parallel to A757 (293'-0") 'L;‘“"J 2'-8" 3" A Yes Ref. B-11 Item 26
25 €842 (295'-8") parallel to AS77 (293'-0") 2'-8" 2'-3" A Yes
26 (842 could possibly bridge A757 and X849 4'-0" D Yes(3/4) Ref. B-11 Ttems 11 and 24
“27 €842 (C843) bridges X845 and X849 s g * Yes('y) Ref. B-10 Item 13 and B-11 Item 11. See YNote 5
*28 | DR44 (DB4S) bridges X846 and XB4Y o Yes(3/4) Ref. B-10 Item 45 and B-11 Item 12. See Note 5
29 D84S (298'-2") crosses over A757 (293'-0") 5'-2" A Ves Ref. B-11 Item 10 and 33
30 D844 (DB4S) bridges X849 and A757 4'-0" D Yes(3/4) Ref. B-11 Items 12 and 29
3l DB44& (DS4S) bridges XB49 and AS/7 6'-4" D Yes(3/4) Ref. B-8 Item 27 and B-11 Item 12
32 DRAA (DB4Y) could possibly bridge X349 and Al167 8'-8" D Yes(3/4) Ref. B-8 Item 28 and BP-il Item 12
n D844 (DB4S) bridges X846 and A7S7 D Yes Ref. B-10 Item 45 and B-11 Item 29
34 D844 (DS4S) bridges X846 and AS77 D Yes Ref. B-8 Item 27 and B-10 ltem &5
35 D844 (PB4LS) could possibly bridge X846 and Al67 D Yes Ref. B-8 Item 28 and B-10 ltem 45
16 Continvation of B-10 Item 77 1'-4" B No
17 See Note 6
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o |E-214- 022 _ THREE MILE ISLAND NUCLEAR-STATION  uNiT 1}l BN T CRiaT SSI0CaTEL it
CATEGORIES: - ELECTRICAL V. _lrL: EucmEt s sup COutuA Tan's
S s s o o BTN T r—
1 N -ES TRAYS. '°l“ﬂl i EA aFen iei rr‘
S, SIS SN 5 TN o CABLE SEPARAT MMLRLYJLﬁ . -f—» oave]eey --%jig [ ]g -i vy
D BRIDGING BETWEEN ES AND NON-ES TRAYS
VERTICAL | HORIZONTAL
DORDINATES SITUATION | DISTANCE D1STANCE CATEGORY lllll.(l REMARKS
-1 811 L] Sge Note 7
3
]
x
-
812 1 Continuation of B-10 ltem 77 1'-4" L) No
»-13 1 Continuation of B-10 Item 77 1°'-4" L] No
(=)
3 \A /
P Fa - 1 D84S (296'-0") crosses over CS80 (294'-1") { 1'-10" A Yen Ref. C-5 Ttem 3 snd E-3 Ttew $
—lo |- ) )
§ = a 2 DBAS (296'-0") crosses over C170 (293)'-0") r c U 3 -o" A Yes Ref. C-5 Ttem & and E-) ltem 6
alv
o v . Al
o g P 3| DB4AT bridges (580 and Al46 : )) 51'-6" C Yes Ref. B-8 Item 29 and C-5 ltem 1. See Nore 2
z|=| ) :
e & ) 05.5 bridges C170 and Al46 " : 51'-6" ¢ Yeo Ref. B-8 Item 29 and C-5 Item 2. See Note ?
© 5 DB4AS (296'-0") parallel to CBAY (296'-0" ) A A Yes DBAS 45° Rise to (298°-2")
- 1
c-9 1 Same as B-9 Item 21 : A Yen
2| Some as B-9 Item N1 — A No
- Y
) =
-
o
c-10 1 Same as B-10 Item 7 A No
2 Same as B-10 ltem 63 A Yen
3 Same as B-10 Item 64 A Yes
“ Same as B-10 Item 65 A Yes
S Same as B-10 ltem 66 A Yesn
c-11 1 B164 (296'-i0") close to X192 “295'-11%) n" 3y -0 B No
L’“ 2 B164 (296"'-10") close to X194 (Riser) 8" -0 B No Bottom of Vert. Riser (297'-6")

'1'1 ' ]

»
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. SENA-022 12
£-214- 022 . [HREE MILE ISLAND NUCLEAR STATION it ; “u"" TTTOCTATES, INC
CATEGORIES - FLECTRICAL EwCEE RS AND CONSULTANTS
. A B ADInE P
A SPATIAL SEPARATION BITWEEN ES TRAYS. “umao ANALYSIS
SPATIAL SEPARATION BETWEEN ES AND NON-ES TRAYS. e “ 5 D4uB8] e T | L
v ¢ s _ CABLE SEPARATION BEVIEW  feropsest s a
C_ BRIDGING BETWEEN ES TRAYS l
0 BRIDGING BETW'EN £S AND NON-ES TRAYS
Q0RDINATES ' SITUATION VERTICH | WoRiToacE | catesomr | sammied C REARES
1 c-12 1 X192 (293'-1") close to Al67 (293'-0") ’ ' i L 2
= :
-
-
D4 1 €580 (301'-1") parallel to ASSA (298'-0") »-”" 1 -0 A Yes See Note 2
2]l  c170 (3007-1") parallel to ASS4 (298'-0") 21" i'-o” A Yes See Note 2
S 1 Cont inuation of D-& Item 1 l-"‘ . A Yes See Note 2
§ 21  conttnuation of D-4 ltem 2 - - A Yes Ser Hote 2
a 3 cs8s (288°-1") parsllel to AL46 (295'-8") { : ey - A Yes Ref. D-6 ltem 5. See Notes 2 ana 8 !
©w — 2 |
= 4 €173 (288°-1") parallel to Al46 (295'-8") S Wil AR b A Yes
= | 4 \
=3 sl €593 (289'-4") close to ALLE (295'-8") } o 6 A" - A Yes See Note 2
-
o6 | 1] conttnuacion of D-3 luem 3 - - ' A Yes | See Note 2
2l continuation of D=3 Ttem & { . A Yes | See Note 2
3 X574 (Riser) close to A554 (298°-0") ‘ 1 2'-0" 6" L] No pottom of Vert. Riser (300*-0")
w { -
=t 4 X163 (295'-8") crosses over C17) (288'-1") e AR L ] Yes See Note 2
o
s|  A146, A750, A5G4 bridge C173, €584 and DBAS, BB4L 61'-0" [ Yes Ref. B-8 Items 5,7,8,29,3),27 and D-5 Tteme 3 6 &
(] 1 Continuation of D-5 Ites 3 ' A Yes
2] crse (299'-2") parallel to ASSA (298°'-2") v 3'-o" A No See Mote 2
3] 156 (299'-2") parallel to p751 (297'-2") 2'-0" - Yes Ref. D-9 Item 1
4 pIs1 (297°-2") parallel to A750 (296'-10") A" 3 -0" A No See Note 2
o8 1 Cont tnuation of D-7 Item 2 | A No
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METROPOLITAN EDISON COMPANY 1 rSS <4
- e d---JOU NE9ASS - FHA-022 n -
€-214- 022 THREE MILE ISLAND NUCLEIR STATION UNIT | % ™
JCILRERT ASSOCIATES, it
CATEGORIES: - ELECTRICAL ENCNEERS 0D CONIUL Tan1s
- e — e i e AL L
A SPATIAL SEPARATION BETWEEN ES TRAYS. FIRE HAZARD ANALYSIS "
B SPATIAL SEPARATION BETWEEN ES AND NON-ES TRAYS
o CABLE SEPARATION REVIEW |}
C BRIDGING BETWEEN ES "RAYS -
D. BRIDGING BITWEEN ES AND NON-ES TRAYS i
YERTICAL | WORTZONTAL N
DORD INATES SITUATION | pisTance | Drstance | CATEGORY | Barmien REMARKS
1 08 2 Continuation of D-7 Item ) A Yes
§ 3 Contlouation of D-7 ltem 4 A No
-
09 1| €754 bridges BIS1 and A167, D84S, AS77, A7S7, BBAL, AB)8 26'-0" c Yes Ref. B-9 Items 1 18,19,20,21 and D-7 Itesm 3
2] mISL (2977-2") close to X594 (298'-0%) 10" » No
(t: .
i
|2 § 10| 1| X846 (295'-8%) parallel to BISO (296'-10") 1'-2" » No
—la.
oS e 2] B16& (296'-10") crosses over X846 (295'-8") 102" n No
21>15 f
o - ) B575 (298'-0") crosses over X846 (29%'-8") 2'-4" L] No
£ 4 Poud [ |
al8|e 4] X549 (298'-0") close to BSS8 (298°-0) 5 » No
- s| X846 (295'-8") parallel to BSS8 (298°-0") f - 24 ¥ " Mo
] )
{ ;;
£ 1] €580 (301'-1") close to ASSS (300'-0") ' “ 1 1°-1* 3" A Yes Ref. 2-3 Item §
s .
= 2 C170 (300'-1") close to ASSS (300'-0") il o o A Yes Ref. E-) Item 6
o 3
)| €580 (301°-1") close to Al47 (296'-9") ( ; -4 ” A Yes | Ref. E-) Trem 3
e
4 €170 (300°-1") close to Aik7 (296'-9") U 3 -4 ” A Yen Ref. E-) Item 6
b CSB0 could possibly bridge AS55, Al47 and BS4L, D84S o C Yen Ref. B-5 Item 12, C-5 Ttem | & E-) Ttems ! & 3
[ C170 could possibly bridge ASSS5, Al47 and BSAL, D84S 440" c Yes Ref. B-5 Item 11, C-5 Ttew 2 ond B-) ltems 2 & &
g7 1] €75 (100'-6") parallel to BIS1 (298°-6") 2'-0" 2'-11" A No
2] €586 (297'-2") parallel to BISL (298'-6") 8" 2'-n" A No
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BICCING PURPOSES

RELEASED FOR
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DATE
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| EEEREERREEEREENEERERRENEREREEER METROPOL I TAN EDISON COMPANY o I~ o e R g
Tt B 469 - M.-022 14
-4~ 022 s 1
£E-2 ' THREE MILE SLAND. NUCLEAR STATION UNIT | wiet ETTR TG BER . ATS0CTATEL e
CATEGORIES: - _ ELECTRICAL ENCINELRY AND CO~ S Tamt s
— " N BEAD NG P
A, SPATIAL SEPARATION BETWEEN ES TRAYS. | FIRE HAZARD ANALYSIS
8. SPATIAL SEPARATION BETWEEN ES AND NON-ES TRAYS YIE RCETICTL LT T BT I Lo T
C. BRIDGING BETWEEN £S TRAYS. ———KCABLE SEPARATION REVIEW J Lfr‘-'l"'!{i? rF‘-? m
D BRIDGING BETWEEN ES AND NON-ES TRAYS ’
' VERTICA HORIZONTAL
OCRDINATES SITUATION | DISTANC DI STARCE CATEGORY BARRIER REMARKS
E-10 i Continuatton of D-10 ltem 1 L} No 3
2| x846 (295'-8") parallel to B558 (298°-0") 2'-4" i No
3 X547 (298'-71") close to BSS58 (298°-0") | - L] No Tray B150 also fovolved.
“ X851 (295%'-8") close to 8150 (296'-10") 10" L) Ho Tray 8558 also fnvolved.
F-2 1 BIS& (299'-4") crosses over Al79 (293'-0") 6'-4" A Yeu Tray B562 also involved.
2 BS54 (299'-4") crosses over AJ26 (298'-6") 10" A Yas Toay 8562 also fnvolved.
F-3 1 X595 (100'-6") close to ASS? (293'-71") o 6'-n" 1'-0" L] No Ref. G-3 Item 2 Trays 149 and AS56 also fnvolved.
=
—
P-4 1 Same as F-3 ltem | o’ L] ‘No Ref. G-3 Item 2 Trays AL49 and AS56 sleo lnvolved
2| X180 (299'-4") clowe to /556 (300'-5") 3 ) i i . L No Ref. G-4 Item 2 Trays Al49 and AS56 also fovolu.d.
[
F-5 1 X588 (298°'-0") close to ASA7 (298'-0") \ . L] No Ref. F-7 lItem 3
2 A755 (296'-10") close to X588 and X177 1'-2"ea L No Ref, F-7 ltem &
F-7 1 X588 (298'-0") crosses over B752 (291'-6") - 46" ] No Ref, F-7 ltem 3
2 X177 (2 <'-10") crosses over 8752 (293'-6") 24" L] No Ref. ¥P-7 ltem &
3 X588 bridge. ASB7 and B752 n'-0" C No Ref. 7-5 Item ]| and F-7 ltem |. See Note 9
B X177 bridges AL76 and B752 n2'-o" c No Ref. F-5 Item 2 and F-7 Item 2. See Note 9
S Continuation of E-7 Item 1 . No
6 Cont inuat fon of -7 ltem 2 A No

Tel ¥l
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METROPO! ITAN EDISON COMPANY R AP A SLUECLIS (¥
= 4---J 0N U69ASS - pua-022 15
E-214-022 THREE WILE ISLAND NUCLEAR STATICN UNIT Vot <
S06 INTE N GILBERT ASSOCIATES, INC .
CATEGORIES: - ELECTRICAL ¥ | momrens ano comii vanrs
e ———————— " > W - il ad BEALinG P
A SPATIAL SEPARATION BETWEEN ES TRAYS FIRE HAZARD ANALYSIS et —
B SPATIAL SEPARATION BETSEEN £S AND NON-ES TRAYS. CABLE SEPARATION REVIEW |0 000087 B “judisvis sreadus . DY -
C._ BRIDGING BEIWEEN ES TRAYS S e QR RABE[ € [35 [aRATEATE[F e s 'i(i". l"’ 2y
D. BRIDGING BETWEEN ES AND NON-ES TRAYS
VERYICAL | HORIZONTAL
JCOORD INATES SITUATION DISTANCE DISTANCE CATEGORY BARRIER REMARKS
] F-9 1 Continvation of D-10 Item | v L] No
e !
s 2| continuation of D-10 Item $ v No
-
3] BISO (296'-10") crosmes over X329 (294'-6") 2°-4" L] No Tray B558 also fnvolved.
&) X329 (295'-8") parallel to BISO (295°-10") 1'-2" L] No Tray 8558 also fovolved.
S| X588 (299°-11") close to BSSB (298°-0") -n" L] No Tray B558 also involved.
* 6| x177 (298'-9") close to BSSE (208'-0") (e ) " 10" » No Tray 8150 slso fovolved.
. J
= '5: g -
g — -
§§ al c2 1] B154 (299°-4") crosses over AS90 (294'-2") r 3 - 7) 5 -2 A Yes Tray 8562 slso fnvolved.
o vy
v ‘z’ :, 2] BISY (299'-4") crosses over ASS? (293'-7") / ‘) 5'-9" A Yes Tray Al49, BS6] also fnvolved.
=== 5
SEE ’ _
e [ )
- G- 1] X595 (300'-6") close to BS61 (300'-6") r J » L] No Ref. G-) Item 2
2] X595 could poseibly bridge ASS7 and BS61 f' / -l 19°-3" c No Ref. F-3 Item 1, G ) Ttem | and G4 lten |,
G Teays Al49, ASS6 and B1S) also fnvolved.
c \
-4 1 K180 (299'-4") clos to BIS) (299'-4") ¥ reamnid . L] No Ref, C-4 ltem 2
w U
= 2] X180 could wossibly “ridge AS56 and B1S) 18'-6" c No Ref. F-4 Item 2 and G-4 Itewm 1. Traya Al49,
s AS57 and BS561 are also involved.
3| BS60 (BSS9) (100 -6") parallel to X828 (297'-0") 3-6" L} No
4 B152 (P151) (299'-4") parallel to X828 (297'-0") 2°-4" ] No
b - BS61 (300'-6") close to X857 (300'-6") ™ L] No
6 BIS) (299'-4") close to X162 (299'-4") » L No
7] E753 (298'-2") parallel to X162 (299'-4") pt-2" L] No Tray X857 also fnvolved.
(».
» G-5 1] Continuation of G-& l[tem 3 ] No
-
.:' 2] Continuation of G-4& ltem 4 ] No




T T T T T ] e oo e B s s
E-214- 022 THREE WILE ISLAND NWUCLEAR STATION  awiv 4 f—— ":.‘;;1223‘” i
CATEGORIES: - ELECTRICAL _‘: :.: i o _E _, ?:::.‘.'c:.’:af&::u‘x‘uﬁ
Son b N By gy o
. - _ . :
g s g bt ot —_CABLE SEPARATION REVIEW .,:[';1%}
D BRIDGING BETWEEN ES AND NON-ES TRAYS
fcoomormares SITUATION JEATICAL [MORIIONTAU | cyrecony | mannien REMARKS g
1 63 3] Continustion of G-4 ltem 7 L] Moy
g 4] B4 (298°-27) parallel to BISI (299'-4") -2 ] No Tray 8559 also tavolved.
G-6 1| conttauation of G-4 Item ) » No
2] cContinuation of G-& Item 4 * No
- 3] Continvation of G-4 ltem 7 L] No
g,'f," -3 4| Conctnuation of G-5 Item 4 ] No
é% é S| X588 (298°-0") parallel to BISI (299'-4") ’ﬂ 14" 2'-0" » No Tray B588 also fovolved.
;.g § 6] X177 (296'-10") parallel to BISL (299'-4") 2'-¢" 20" a No Tray B58F also favolved.
Sial¥ e ,
w c7 1| Continuatton of G-4 Itew ) ] o
2| Continuation of G-4 Ttem 4 ‘ ’ » No
3| Continuvation of G-4 ltem 7 [ L] No
4| Continuation of G-3 Item 4 B o
E S| X328 (297'-0") crosses over B7S) (293'-4") 3 - [} No Tray XBAT also favolved.
- 6| Continuation of G-6 Ites § [r — " o
7| Continuvation of GC-6 Item 6 o L} No
c-8 1} Continuation of C-4 Item ) L] No
' foilinuation of G-4 Tiem 4 ® No
3| Continuation of G-5 Ttem & » No
CIA 4] Continuation of G-6 Item 5 L] Lo
; 5] Conttruation of G-6 Item 6 L] No
& ¥
\‘.
&y
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CATEGORIES: -
A SPATIAL SEPARATION BETWEEN ES TRAYS.
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-214- 022

THREE MILE ISLAND NUCLEAR STATION  UNIT

il e onlrn;s-;;‘,ss-m‘on 18

ELECTRICAL

vauen [URCTRTUR, TGILBERT ASSOCIATES, INC
"""" - ‘-:r - B ADING PA

o FIRE HAZARD ANALYS)S

ENGNEERS anD CONSUL TanTy
lunﬂ

&

‘.,

8 SPATIAL SEPARATION BETWEEN ES AND NON-ES TRAYS. il L1} Cdwine e aFeRaval ~ i T enE
. CABLE SEPARATION REVIEW i) e NIl G 8 P T8 (1 C1)
C. BRIDGING BET®EEN ES TRAYS . Li“ are t;!!l {8 £ '{L{ﬁi""fzﬂg
D BRIDGING BETWEEN ES AND NON-ES TRAYS
VERTICAL | HOR)ZOWTAL
JcooreinaTES SITUATION DISTANCE | DISTANCE | CATEGORY | BARRIER RENARKS
] ns 1 Continuation of H-4 ltem | ' ] No
o0
g 2| Continuation of W-4 ltem 2 ' L] No
“w
3| X572 (301'-1") close to 8562 (300'-6") v r No Ref. W-6 ltem 6
"e 1| 8156 (299'-4") close to X157 (299'-4") o L] Mo
- 2] B156 (299'-4") close to X564 (100'-6") - [ No
s
FA b § 3] 8562 (300°-6") close to X157 (299°'-4") o ) No
bt Lo
1218 4| 362 (300°-6") close to X564 (300'-6") v " - . 0 e 8
11 w
fod L et s| 8154 (B1%6) could possibly bridge ASS] and XB4B 29'-0" D Yea(y) Ref. H-2 Item S and H & Ttem 1. Trays AL49,X15)
zi=] - and X564 are aleo ftnvolved.
als 3 6] 8562 could possibly bridge ASS7 and X572, X364 55°-0" o Yea('y) Ref. H-2 Item 4, W-5 Item ) and HW-6 Item 4.
= ; Trays AL49 X848 and X157 are also (nvolved.
-
L
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-214- 022 TRREE WILE IstaN wucLear sTATion  wnt 1 f e e
CATEGORIES: - : : ELECTRICAL e [f _ ] eremcens s coniatanns
A SPATIAL SEPARATION BETWEEN ES TRAYS. FIRE HAZARD ANALYSIS -
SPATIAL SEPARATION BETHEEN ES AND NON-ES TRAYS

CABLE SEPARATION REVIEW ?:—

8
C. BRIDGING BETWEEN ES TRAYS
D. BRIDGING BETWEEN ES AND NON-ES TRAYS

fcoonomares SITUATION ' pea et |"oisance | cavecony | manmien RENARKS

KOTES 1| Ref. B-8 Item 6 - Each of the trays C580, C170, €579, o
C169 and €578 are involved with each of the trays Al4S,
ATS50 and ASS4.

ENGR.

2 Trays AL46, AIS0 and A554 are all favolved.
3 Tray AST7 fe also involved.
4 Trays BS71, B358 and BISO are all involved. gi—

S Special Cuse. Note & trays, and trays B756 and B165 are . !
all involved with this bridging problem. ( eatriggtinn o
” .

CONSTRUCTION
BiDDING PURPOSES

RELEASED FOR

6 Along tray C84) (CB42), trays involved in bridging are: ‘ ,:)
B751, BSS8, BISO, X846, AIST, AST7, X849, B165 and B7S6. * H
All of these could possibly be bridged with those of . .
different channels. 2 )

7 Along tray DBAS (DB44), trays involved in bridging are: - g |
D751, BSSH, BISO, X846, AL67, ASIT, AIST, XBA9, B165 and
B756. All of these could possibly be bridged with those I
of different channels. 1

DATE

8 Trays AS87, A755, AL76 meet trays A554, A750 and Ald6,
respectively.

9 Trays AS87, AJS55, and Al76 are all fnvolved.

S

“r

s P o,
g 4
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-=4---f OB U6 ASS -y3p 02 9
£-214-07) THREE WILE ISLAND NUCLEAR STATION it o f- 100 i !
 Cme S YO TGILBERT ASSOCIATES, tNC
CATEGORIES: - ELECIRICAL R . ENGIMEERS AND CONSUL* anTy
" - A 3
A SPATIAL SEPARATION BETNEEN ES TRAYS. FARE NAZARD ANALYS|S e e
B SPATIAL SEPARATION BETWEEN €S AND NON-ES TRAYS R S 2 S0 BUUEI7- 00 i iiae i e AL " e ~ T
_____CAILLS!UMHQ!!JL!IEI T P L ]
C BRIDGING BETWEEN ES TRAYS E}“‘F o feecfesi ]"' L D ’*Jf’—’i'—f
D BRIDGING BETWEEM ES AND NON-ES TRAYS "
{coomornares SITUATION _ distance | "SisrontA ) cavesomr | eamnien REMARKS
n-3 1] A4KS (AG64) (297°-0") parallel to B462 (297°-0") 10" A Yes AGBS DN to (294°-2)
s 2| A7 (A76) (297'-0") parallel to B462 (292°-0") 3o A Yen A77 on the N Stde of B462
=
£ 1] 8462 (297'-0") parallel to A46S (294'-2") 2'-10" 2'-0" A Yes
> | 8462 (297'-0") parallel to AJ7 (293'-0") 4t -0m 2'-0" A Yes
V| OB7S (295'-6") parallel to AAGS (294°'-2") 10 2'-0" A Yen
- \-vu': « 41 B75 (295'-6") parallel to A77 (29)'-0") st . 2'-6" 20" A Yes
(=) :_; o f - \
—la |w s )
et B3
] 5 S {
P4 2l e 1| Continuation of E-3 Items 1, 2, 3, 4 r e 2’ A Yes
bt bt B - — ,U
4 P P 2| RIS (295°-6") crosses over AL66 (294'-2") ( \ 104" A Yeu
Ofea) e p n
po 3| BAA2(297'-0%) crosmes over ALBE (294'-2") y € D 2'-10" A Yed
[ \
‘ )
5 1] Conttinuation of E-) Items 1, 2, 3, 4 - -0 B Yesn
)
E E-6 1] Continuation of E-) Items 1, 2, 3, & x ) A Yes Horie. Dist. Changes to 2'-6"
o 2| B75 (295'-6") crosses over A46T (294°'-2") 14" A Yes
3| 8462 (297°-0') cromses over A46T (294'-2") 2' 10" . Yes
E-? 1] Continuation of E-) ltems 1, 2, 3, & 2'-6" A Yes
E-8 1| Continuation of E-3 Items 1, 2, 3, 4 2'-6" A Yen
£-9 ] Continuation of B~ Trems 1, 2, 3, 4 2°-6" A Yes
tA
o

LY 4,,,"! ’
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[T T T T T T ITTLITTT T T LTI L] werworacriom corson eomm— T oo =]
E-214- 024 THREE MILE ISLAND NUCLEAR STATION  UNIT ) % ) CILBERT ASSOCIATES INE
CATEGORIES: - ELECTRICAL SRR il [‘_’T _ | eemenns awo comun vomny
A SPATIAL SEPARATION BETWEEN ES TRAYS. n ARD ANALYS! e —
' . 5T BIRN)-BE - faiisid Pl = BT = 3
I S O £ 2 s B T T —
D BRIDGING BETWEEN ES AND NON-ES TRAYS '
D0RDINATES SITUATION | SiaTact |"oteIAt L carecony | mammien REMARKS
crof RI597 (123'-0") crosses over X£330 (119'-6™) 36" ) 5 *
2| 89597 (321'-0") croses over X#132 (318" -4") ‘- f o
1y | #0182 (32172107 crosses over X770 (119'-6") 204" . o
¢ | 31182 021710 cromses over X132 (318" -4") y-e" - >
1 | 1 | 89592 (329°-0") crosses over X0IN (319'-6%) e - o
2 | w4597 (321°-0") croases over X332 (N18°-4") “r-e" » =
3 | #0102 021710 cronses over 03N (N9'6m) () 204 . -
¢ | w9182 (321°-10") crosses over X332 (N8'-4") | 36" . No
s | 80955 (321°-0") parallel to X033 (319°-6") [ : — ] 3o . » -
6 | #0955 (3230 pacaliel to x0IR2 (N4 : ) aran - -
7| M08 (320°-8") parstier to X#3N (219'-6%) ; v v | “ o
8 | w008 (320°-8") parallel to X032 (N84 24" . -
9 | #9576 (R1ser) close to X0IN (N9'-6") : - J . .
10 | #0164 (Rians) close to XIII2 (318 -4") cm “ o
[
c-12 | 1 | conttnuation of €-11 Trews 6, 7, 8, 9 . >
510 | 1 | #0597 (323°-0") parallel to X0330 (N19°-6") e . -
2 | 80597 (123°-0") paraliel to X032 (N18'-4") 4r-a” » =
v | ani82 (321°-10%)<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>