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July 29, 199]

Wilkism J. Cahill, Jr.
Executive Vice Presiden

U. S. Nuclear Regulatory Commission
Attn: Document Control Desk
Washington, D.C, 20555

SUBJECT: COMANCHE PEAK STEAM ELECTRIC STATION (CPSES)
DOCKET NOS. 50-445 AND 50-446
ADVANCED FSAR SUBMITTAL RELATED TO COPPER SHEATHED
AND ONE HOUR FIRE RATED CABLES

Gentlemen:

In a letter logged TXX-89412, dated July 31, 1989, TU Electric notified the NRC
of its plans to use metal clad cable in certain non-safety applications at
CPSES. This letter provides advance notice of a future FSAR amendment which
will describe the use of copper sheathed (CS) cable as metal clad cable, and
the use of one hour fire rated cable as a one hour fire rated material, in
certain non-safety related applications for electrical separation,

The extent of metal clad cable use has been expanded to include, in addition to
aluminum sheathed (ALS) cable, copper sheathed (CS) cable. The use of CS cable
simplifies installation since manhour intensive cable pulling through conduit
is eliminated. Furthermore, the reduction in the installation manhours reduces
personnel radiation exposure and therefore enhances ALARA, Test and analyses
support that CS cable i1s considered equivalent to conduit for electrical
separation purposes. In addition, Wyle Laboratories Test Report #53575, "Test
Report on Separation Verification Testing for Bechtel Energy Corporation for
Houston Lighting and Power's South Texas Project,"™ demonstrates that 1"
electrical separation for CS cable provides adequate protection against cable
faults., This test report has been previously docketed with the NRC.

The scope of one hour fire rated materials has been expanded to include one
hour fire rated cables., The cable is safety-related and qualified per the
provisions of I[EEE 323-1974 and JEEE 383-1974 for flame retardancy. In
addition, the cabie meets the requirements of ASTM E-119-1971 for fire
resistance, and therefore is considered equivalent to conventional cable
enclosed within a orie hour fire barrier (e.g, thermolag)., The use of one hour
fire rated materials (i.e. thermolag and one hour fire rated cable) are
considered acceptable barriers for electrical separation and are nsidered
equivalent to metal enclosed raceways with respect to protectior rom
electrical failures. Applicetions of the one hour fire rated cuoles are
restricted to power and control circuits for fire safe shutdown systems and
outside containment where the total radiation dose is less than or equal to 50
MRADS gamma .
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To facilitate NRC Staff review of these changes, the enclosures are organized
as follows:

1. Draft revised FSAR pages, with changed portions indicated by a bar in the
margin as they are to appear in a future amendment (additiona) pages
immediately preceding and/or following the revised pages are provided {f
needed to understand the change).

2. A description/justification of each item revised.
3. A copy of related SER/SSER sections.

4, The bold/overstrike version of the revised FSAR pages referenced by the
description/justification for each item identified above. The
bold/overstrike version facilitates review of the revisions by highlighting
each addition of new text in bold type font and overstriking with a slash
(/) the portion of the text that is deleted,

An 10CFR50.59 evaluation was performed for Unit 1 regarding the use of both CS
and one hour fire rated cable. The evaluation revealed that no unreviewed
safety question is created from the use of these cables., Copper sheathed cable
and the one hour fire rated cable will both be applied to Units 1 and 2, where
appropriate, as of the date of this letter.

If there are any questions regarding this submittal, contact Veronica Cornell
at (214) B12-8886.

Sincerely,

William J.

VPC/q)
Enclosures

¢ =~ Mr, R. D, Martin, Region IV
Resident Inspectors, CPSES (2)
Mr, T. A, Bergman, NRR
Mr. M, B. Fields, NRR
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CPSES/FSAR

Regulatory Position (.2 - For the purpose of electrical cable . DRAFY
separation, acceptable barriers include rigid metal conduit,
electrical metallic tubing (EMT), flexible metallic conduit, cable
tray covers (both solid and ventilated types), cable bus enclosures.
equipment and device enclosures, enclosed metal wireways inside
equipment, a wrap of woven silicon dioxide and one hour fire rated
materials (thermolag and one hour fire rated cable).

A wrap of woven silicon dioxide, thermolag and one hour fire rated DRAFT
cable are equivalent to a metal enclosed raceway with respect to
protection from electrical failures.

Metal Clad (MC) cables include copper sheathed (CS) cable and aluminum | DRAFT
sheathed (ALS) cable. MC cable conductor size fs limited to #10 AWG ;

and below with a maximum of four (4) conductors and will be used only

in non-class 1€, 120 Vac/125Vdc applications. MC cables are

considered the same as cable inside conduit for separation purposes.

CS cable is constructed of continuous corrugated 16 mil thick copper | DRAFT
tube with no outer jacket and 600V XHHW, 90°C insulation. (S cable |

will be used onTy inside the containment and vily in the iighting

system, |

ALS cable is constructed of continuous corrugated 25 mil. thick ; DRAFT
seamless aluminum tube with an outer thermosetting chlorosulphonated !
polyethylene jacket and 600V XHHW, 90° C insulation . ALS cable *
will only be used outside of the containment building in the !
lighting, fire protection, heat tracing and communication systems. E

The one hour fire rated cable provides a one hour fire rated barrier | DRAFT
per ASTM standard € 119-1971. The cable is constructed of a l
continuously welded corrugated 12 mil thick stainless stee) sheath #
with high temperature nickel-clad copper conductors, glass braid cable |
Jacket and silicone rubber insulation. This cable will be used in f
power and control circuits for fire safe shutdown applications and f
outside containment where the total radiation dose in less than or

equal to 50 MRAS gamma. Cable sizes will be 1/0 ANG and smaller.

1A(B)-51 Draft version
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festing performed by other utilities has demonstrated the

adequacy of the above materials to be used as enclosed raceway

and barriers for Regulatory Guide 1.75 [15) separation purpose

flexible Conduit: Tests documented in Reference 43 for
Niagara Mohawk Power Corporation’s Nine Mile Point Nuclear
station Unit 2 demonstrated the adequacy of BOA stainless
steel flexible conduit and Anaconda steel flexible conduit
as an enclosed raceway. Anaconda, BOA and similar quality
flexible conduit are used at CPSES The power cable was
manufactured by Okonite. The control cable was
manufactured by Rockbestos The cables are of the same
manufacture and similar construction to those used at
CPSES. Accordingly, the test results and conclusions are
applicable to CPSES installations
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DRAFT ' d. Metal Clad (MC) Cable: MC cable includes Aluminum sheathed
' (ALS) cable and Copper sheathed (CS) cables. Tests
17 [ documented in Reference 43 for Niagara Mohawk Power

: Corporaticn’s Nine Mile Point Nuclear Station Unit 2 and
; Reference 41 for (PSES demonstrated the adequacy of BOA

f stainless steel flexible conduit and Anaconda stee!

i flexible conduit as an enclosed raceway.

DRAFT ' The ALS cable is enclosed in a 25 mil. thick corrugated

17 seamless aluminum tube which provides mechanica) integrity
comparable to the 6 mil. thick BOA stainless stee)
flexible conduit tested in Reference 41. The seamless
aluminum tube will contain any cable ignition within the
DRAFT tube. In addition, ALS cable has the annulus between the
cable and the tube tightly packed with flame retardant
filler materials, which will inhibit f)ame propagation due
to the absence of free-air surrounding the cables. As ALS
cable conductor size 1s limited to #10 ANG with a maximum
number of 4 conductors, the cross sectional ares of
conductors used in the cable is much smaller than the 2,0
fault cable tested in the Anaconda steel flexible conduit
in Reference 43. Therefore, the fault currents would be

77 Tower than that tested.

DRAFT ALS cable has thermosetting insulation which is similar to
the Anaconda steel flexible conduit tested in Reference

DRAFT 43. The jacketing materials used in ALS cable are also

flame retardant.

ORAFT | The conductor material, insulation and filler materials
used in CS cable are the same as those used in ALS cable.
The CS cable construction will exhibit the same flame
retardancy characteristics as discussed above for ALS
cable. In addition, CS cable is enclosed in a 16 mi)
thick corrugated copper tube which provides mechanica)
integrity comparable to ALS cable. Based on Wyle
Laboratories Test

ODraft Version 8.3-78
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_PSES/FSAR

#53575 [47), CS cable may be considered as cable in
enclosed raceway and one inch separation provides adequate
protection to prevent degradation of redundant circuits.
Only MC cable meeting the flame test requirements of I1EEE-
383 [30] will be used.
Based on the above testing and analysis, MC cable is
equivalent to cable inside conduit for electrical
separation.

e. One hour fire rated cable:

The cable is constructed of a continuously welded
corrugated 12 mil thick stainless steel sheath with high
temperature nickel-clad copper conductors, glass braid
cable jacket and silicone rubber insulation. The one hour
fire rated cable meets the requirements of ASTM £-119-1971
for a fire resistance rating of one hour. This cable is
therefore considered equivalent to cable in conduit for the
purposes of electrical separation.

Gaps of 3/8 in. or less at cable tray side rail joints, unfilled
square holes 7/16 in. or less on tray side rails and 1/4 in.
diameter Ty-rap holes on tray bottom are not considered
significant enough to degrade the tray surface as a barrier.
These gaps are comparable to openings on ventilated tray covers
which have been tested and found acceptable as effective barriers
to meet separation requirements per Regulatory Guide 1.75 [15].

Cable Spreading Area and Control Room

The cable spreading area is the space below the Control Room
where instrumentation and control cables converge prior to
entering the control, termination, or instrument panels. This
area does not contain high-energy equipment such as switchoear,
transformers, rotating equipment, or potential sources of

8.3-79 Draft Version
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Raceway Separation
Utilities Generating

Steam Electric Station

Wyle Laboratories Test Report No. 48422-1,
Separation Test Program for the Texas Utilitid
ompany Comanche Peak Steam Electric Station

August 14, 1986

wWyle Laboratories Test Report No. 47906-02, Test Report o
Electrical Separation Verification Testing for the Stone &
webster Engineering Corporation for Use In Niagra Mohawk

Power Corporation Nine Mile Point Nuclear Station

November 22, 198§, (thgura{‘.on No.§

Wi

Wyle Laboratories Test Report No. 17666-02, Test Report

bl

Electrical Separation Verification Testing for the Sto
webster Engineering Corporation for Use In Duquesne
Company’s Beaver Valley Power Station - Unit 2, Apri)
1985, Configurations 1, 2, 3, 4 and 6

ASME Boiler and Pressure Vessel Code, Sections 11,
and IX,

Brown Boveri Electric, Inc., Test Report K-82089-K]
Date May 27, 1982

Wyle Laboratories Test Report No. 53575, Test Report
Separation Verification Testing for Bechtel Energy
Corporation for Houston Lighting and Power’'s South Texas

Project, Configuration #1, Test #2
Oraft VYersion 8.3-100




FSAR Page
3s amended)

»

dP

Expanded the scope of metal ¢
include copper sheathed cable,
sheathed cable
FSAR Change Request Number: 91-0
Related SSER Section: SSER22 8.4
SER/SSER Impact: Yes
SSER 22 section 8.4.4 does not
cable within the scope of metal
for CPSES

-4

4

Use of metal clad cable for electrical

Addition
txpanded the scope of metal clad
include copper sheathed cable,
sheathed cable.

FSAR Change Request Number: 91-001.1

Related SSER Section: SSER22 8.4.4

SER/SSER Impact: Yes
SSER 22 section 8.4.4 does not include copper
cable within the scope of metal clad cable app
for CPSES

Use of metal clad cable for electrical separatior

Addition:
FSAR revised to allow the use of copper sheathed
cable inside containment for lighting circuits
cable is considered to be equivalent to cable in
duit for electrical separation purposes. UL crush
data demonstrates that the mechanical integrity
cable is better than that of aluminum sheathed (A1) ca
ble, which has been previously accepted by the NRC at
CPSES for electrical separation. For inside containment
applications, the copper does not react with the acci-
dent environment, therefore hydrogen generation is not
a concern. In additicn, since the copper jacket pro
vides comparable protsction from fire as rigid ¢
CS cable 15 not considered an intervening combustib
material and 1s excluded from the CPSES fire hazards
combustible loadings. Wyle test report #53575 demor
strates that 1* separation is adeqguate to protect
1E cables due to a fault (325 amps) in 3/C #8 AWG (S
cable. CPSES applications of CS cable, at a maximunm
4/C #10 AWG. The CPSES cable faults are expec
less severe than of those tested, thus, the :
sults can be applied to CPSES where 1" minimum sep

~ronduit




FSAR Page

(as _amended)

applications
implemented at CPSES
Change Request Number
ed SSER Section: SSER22
Impact: Yes
section 8.4.4 does not include CS

. 8
of CPSES metal clad cable applicatio

Use of metal clad cable for electrical separat
Clarification

Revised the text specifically describe the chara

to
teristics and CPSES applications of aluminum sheathed
cable
FSAR Change Request Number: 91-00)
4.4

3
Related SSER Section: SSER22
SER/SSER Impact: No

Use of metal clad cable for electrical separat

Addition:
Expanded the scope of metal clad cable app
include copper sheathed cable, in additon to
sheathed cable.

FSAR Change Request Number: 91-00].4

Related SSER Section: SSER22 8.4

SER/SSER Impact: Yes
SSER 22 does not include copper sheathed cab!l
the scope of metal clad cable applications for

Use of metal clad cable for electrical separatic
Addition
FSAR revised tc allow the use of copper sheathed
cable inside containment for lighting circuits. The
cable is considered to be equivalent to cable
duit for electrical separation purposes. UL crus
data demonstrates that the mechanical integrity of
cable is better than that of aluminum sheathed (Al
ble, which has been previously accepted by the NRC
CPSES for electrical separation. For inside contair
applications, the copper does not react with the a
dent environment, therefor: hydrogen generatior
a concern. In addition, since the copper jacket pr

-~

vides comparable protection from fire as rigid conduy
€S

(S cabie is not considered an intervening combustible
material and is excluded from the CPSES fire hazards
combustible loadings. Wyle test report #53575 demor
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CPSES FSAR AMENDMENT 82
DETAILED DESCRIPTION

FSAR Page
Group QDescription
strates that 1" separation is adequate to rrotect (lass
IE cables due to a fault (325 amps) in 3/C 4 AWG (S
cable. CPSES applications of CS cable, at » zarimum. is
4/C #10 AWG. The CPSES cable faults are eupected to be
less severe than of those tested, thus. the test re-
sults can be applied to CPSES where 1" m aimum separa-
tion is maintained. The Wyle test has beer reviewed and
approved by the NRC for South Texas Project separation
criteria. Based on the above conclusiors, .n contain-
ment applications of CS cable in iighting circuits wil)
be implemented at CPSES.
FSAR Change Request Number: 91-001.5§
Related SSER Section: SSER22 8.4.4
SER/SSER Impact: Yes
SSER 22 section B.4.4 does not include (S cable as
as one of CPSES metal clad cable applications.
8.3-76 3 Use of metal clad cable for electrical separation
Clarification:
Revised the text to specifically describe the charac-
tc;;stics and CPSES applications of aluminum sheathed
cable.
FSAR Change Request Number: 91-001.6
Related SSER Section: SSER22 8.4.4
SER/SSER Impact: No
8.3-78 2 Use of metal clad cable for electrical separation
Addition:
Expanded the scope of metal clad cable applications to
include copper sheathed cable, in additon to aluminum
sheathed cable.
FSAR Change Request Number: 91-001.7
Related SSER Section: SSER22 8.4.4
SER/SSER Impact: Yes
SSER 22 does not include copper sheathed cable within
the scope of metal clad cable applications for CPSES.
8.3-78 3 Use of metal clad cable for electrical separation

Update:
Revised the text to specificaily describe the charac-
teristics and CPSES applications of aluminum sheathed
cable. Also, reduced the miximum number of conductors
from 6 to 4 for aluminum sheathed cable applications.
FSAR Change Request Number: 91-001.8 &
Related SSER Section: SSER22 8.4.4
SER/SSER Impact: Yes
SSER 22 section 8.4.4 indicates that the maximum number
of conductors used for metal clad cable is six.
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the staff position on this issue, the applicant has provided a keylock control
board control power cutoff switch for each valve whose spurious movement could
result in degraded emergency core cooling system performance. Keylock switch
contacts are arranged 'n .alve operator control circuits so that energizing the
operator contactor coi's from attendant control power sources can be precluded.

In order to meet the staff position that redundant valve status indication be
provided in the control room, the MOVs are provided with red (open) and green
(closed) position=indicating 1ights located at the control switch for each valve.
These 1ights are powered by valve control power and actuated by valve motor
operator limit switches. This indication circuitry is such that valve position
indication is not lost when power is removed by the keylock control board con-
trol power cutoff switch. In addition, a monitor light is provided in an array
of monitor lights that are all off when their respective valves are in proper
position enabling safeguards operation. These lights are energized from a
separate monitor light supply and actuated by valve motor-operated limit switches
which are different from those used to actuate the red and green lights.

On the basis of its review and evaluation, the staff concludes that the electrical
design provisions for the identified list of valves satisfy the staff position
and are, therefore, acceptable.

8.4.4 Physical ldentification and Independence of Redundant Safety-Related
Electrical Systems

Physical Identification of Electrical Equipment

In the FSAR, the appl!icant has provided the criteria for physical identification
of electrical equipment, including cables and raceways. Electrical equipment has
its own tagging scheme developed by equipment type. Al Class 1E system cables
and the seismic Category | raceway system are marked by a nine-alphanumeric-
character tag identifier. In agdition to a tag number, each Class 1E raceway

and cable n raceways are color coded to indicate its separation group. The
identification scheme provides a means of readily distinguishing a cable or
raceway associated with a particular separation group.

Exposed raceways containing Class lE cables are marked by color codes in a
distinct permanent manner at intervals not to exceed 15 feet and at points of
entry to and exit from enclosed areas. [n general, all Class 1E cables ana
associated cables are jacket color-coded throughout their entire length. (able
jackets that require field color coding before installation will be so worked
at intervals not to exceed 5 feet. C(able jackets that require field color cog-
ing after installation due to reclassification of cables (e.g., from associated
Class 1E to Class 1E or vice versa) will be color coded where the cables enter
and exit equipment, in the raceway, and inside junction/pull boxes. Further,
all exposea portions of these cables will be marked at intervals not to exceed
5 feet. In general, non-Class lE equipment, raceways, and cables in raceways
are not marked by color code, but are left in their natural color, generally
black. However, non-Class 1E cables whose natural color is not black will be
field color coded black at intervals nol to exceed 5 feet.

Comanche Peak SSER 22 8-19
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Physical Independence of Electrical Eguipment

The cable and raceway separation criteria are based on preservation of inde-
pendence of redundant systems. Cables of redundant Class 1E systems are separe
ated from each other as well as from cables of non-Class 1E systems, Cables of
redundant Class 1E circuits are run in separate cable trays, conduits, ducts,
and penetrations. The applicant has used lesser separation distances than those
provided in guidance documents in several locations between Class 1E wiring ano
non=Class 1 area radiation monitoring detector wiring and public address system
speaker wiring. The applicant has analyzed the effect of lesser separation
between the non-Class 1E circuits and the Class 1E circuits. The applicant has
treated these non=Class 1E circuits as low-energy circuits. An analysis has
been perfurmed that concludes for electric fault conditions in these non=Class
%E c:rcuits, associated Class 1E circuits are not degraded below an acceptable
evel.

Fiber optic cables used in non=Class 1E monitoring circuits carry no electrical
energy by themselves and therefore are not required to maintain physical
separation from Class 1E circuits. In agdition, radio antenna coaxial cables
are used in the non=Class 1E radio communication system. The energy carried

hy such cables is not sufficient to cause an internally generated fire n

these cables and therefore separation between these and (lass 1E cables is

not required.

In plant areas that are free from potential hazards such as missiles, external
fires, and pipe whip, the minimum separation between redundant cable trays 1$

3 feet between trays separated horizontally and 5 feet between trays separated
vertically. The minimum separation between safety-related conduit and reduncant
cable tray in these areas is 3 feet in both horizontal and vertical directions
«hen the conduit elevation 15 above that of the tray side rails. The control
room and cable spreading areas do not contain high-energy equipment such as
switchgear, motor control centers, transformers, rotating equipment, or poten<
tial sources of missiles or pipe whip. In the cable spreading area and the
contro! room. the minimum separation between redundant cable trays 's 1 foot
petween trays separated horizontally and 3 feet between trays separated vertis
cally, The minimum separation between safety-related condyit andg redundant
cable tray in this area is 1 foot horizontally and 2 feet vertically when the
conduit elevation is above that of the tray side rails, Where cable spreading
area and control room raceway arrangements preclude maintaining mirimum separa-
tion distances, the redundant circuits are run \n enclosed raceways or barriers
are provided between redundant circuits

In a)) plant areas free of potential hazards, the minimum separation required

in any direction between redundant tray and conduit 1s 1 inch when the conduit
is not safety related or its elevation is not above the tray side rarls. In
SSER 17 (November 1988), the response on page 74 for Open I[tem £-28 ind 'cates
that for power cables, the l-inch minimum separation is used in conjunction with
two enclosures (conauit, Siltemp protective wrap, tray with cover top anc bot~
tom). This information was provided in the attachment to a letter from t'e
app!icant dated Apri) 11, 1988, By letter dated June 5, 1989, the appiicart
provided clarifying information for this response. As noted in the clarifying
nformation, as well as indicated ibove, CPSES uses lesser separation distances
for power circuits, based on analysis, when conguit is located either above Or
tray, adjacent to open tray but not above the side rails, or below & ladder=tlype

Famanrcrne 2eak SSFR 20 8=20
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Separation of electrical equipment is achieved by physical distance, separate
rooms, and/or barriers. Possible hostile effects of non-safety-related equip-
ment failure on safety-related equipment are also considered in determining
adequate separation of components.

fach diese]l generator, including its associated auxiliaries, is located in a
separate room. The electrical switchgear of train A is separated from that of
train B by physical distance, separate rooms, and barriers.

A separated and independently ventilated room is provided for the 125-V dc
Class 1E batteries of each train in each unit. Battery chargers, distribution
switchboards, and static uninterruptible power supplies of one train are sepa-
rated from those of other trains by locating them in separate rooms. Physical
independence s maintained to ensure that a single failure in one train does
not cause a failure in the redundant train, There is no sharing between such
Class 1E trains of equipment as batteries, battery chargers, or distribution
panels,

On the basis of its review of the applicant's design criteria regarding physical
identification and independence of redundant safety-related electrical equipment
and systems, the staff finds these criteria to be in accordance with Regulatory
Guide 1.75 and, therefore, acceptable.

8.4.5 Nonsafety Loads on Emergency Sources

Regulatory practice for operating license applications permits the connection
of nonsafety loads, in addition to the required safety loads, to Class lE
(onorqonc{) power sources if it can be shown that the connection of nonsafety
loads will not result in degradation of the Class 1E system. The CPSES design
provides for the connection of both safety and seiected nonsafety loads to the
Class 1E emergency buses of the ac and dc onsite emergency power systems. With
this arrangement, electrical isolation is provided to preclude interaction
between Class 1E and non-Class 1E circuits.

Electrical isolation devices and/or methods are used as required in power,
control, and instrumentation circuits to maintain the independence of redundant
circuits and equipment so that protective functions required during and after
any design-basis event are accomplished. Different types of isciation devices
are used for power, control, and instrumentation circuits. The following types
of devices and/or methods are used for electrically isolating power circuits:

(1) Circuit breaker tripped by a safety injection signal.

(2) Starter contactor opened by a safety injection signal.

(3) Two circuit breakers, two fuses, or a breaker and a fuse in series, both
coordinated with an upstream circuit breaker, and the circuit breakers
periodically tested.

For instrumentation and control circuits, the following devices and/or methods
are used for electrical isolation:

Comanche Peak S55ER 22 8-22
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Regulatory Position C,2 - For the purpose of electrica)l cable

separation, acceptable barriers include rigid metal conduit,

electrical metallic tubing (EMT), flexible metallic conduit. cable

tray covers (both solid and ventilated types), cable bus enclosu~es.
equipment angd device enclosures, enclosed meta) wireways inside

equipment, dr¢ a wrap of woven silicon dioxide and one hour fire rated
materials (i.e. thermolag and one hour fire rated cable). | 79

A wrap of woven silicon dioxide, thermolag and one hour fire rated 65
cable are /g equivalent to a meta) enclosed raceway with respect to
protection from electrical failures.

Metal Clad (MC) cables include copper sheathed (CS) cable and aluminum
sheathed (ALS) cable. MC cable conductor size is limited to #10 ANG
and below with a maximum of four (4) conductors and will be used only
in non-class 1E, 120 Vac/125Vdc applications. MC cables are
considered the same as cable inside conduit for separation purposes.

(S cable is constructed of continuous corrugated 16 mil thick copper
tube with no outer jacket and 600V XHHW, 909C insulation. CS cable
will be used only inside the containment and only in the light ing
system,

ALSYerd] C1d¢ (WE) cable 1s constructeu of continuous corrugated 25 | 77
mil. thick seamless aluminum tube with an outer thermosetting f
Ch30TOSUJphOnAth polyethylene jacket and 600V XMHW, 900 C

insulation I8 (ORSIAEYEE YNE SURE A8 CABIe InSide COrediY TEr Ihe {
PUYPOSE oF ¢Iectricdl sepdration/ W0 capie condderoy size 15 1inited
Y8 Y0 PMG dnd weiow wITK & waiove oF S17 [8) cardverers.  ALSW
cable will only be used In AgR/Qidss YR dpplicatidns outside of tne
containment building far I2QYAQ/X28YRQ ¢iredirs in the 181igving f
$ysrevgs lighting, fire protection, heat tracing and communication
systems.

—

The one hour fire rated cable provides a one hour fire rated barrier
per ASTM standard £ 119-1971. The cable is constructed of a
continuous ly welded corrugated 12 mil thick stainless stee] sheath
with high temperature nickel-clad copper conductors, glass braid cable

jacket and silicone rubber inst1atioR' This cable w119"88¢08ed” in
July 20, 1990
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power and control circuits for fire safe shutdown applications and
outside containment where the total radiation dose in less than or

equal to 50 MRADS gamma. Cable sizes will be 1/0 AWG and sma)ler.

Amendment 79 1A(B)-52
July 20, 1990
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Metal Clad (MC) cables include copper sheathed (CS) cable and
Aluminum sheathed (ALS) cable. MC cable conductor size fs
Timited to #10 AMG and below with a miximum of four (4)
conductors and will be used only in non-class L[F, 120 Vac/125Vdc
applications. MC cables are considered the same as cable inside
conduit for separation purposes.

(S cable is constructed of continuous corrugated 16 mil thick
copper tube with no outer jacket and 600Y XM, 90°C
insulation. CS cable will be used only inside the containment
and only in the lighting system.

ALSVeLA] £14d [ME] cable is constructed of continuous corrugated
25 mil. thick seamless aluminum tube with an outer thermosetting
chlorosulphonated polyethylene jacket and 600V XHHW, 900 (
insulation I ¢oAsidered IN6 SARE A5 CABT S IRside Londeiy 17 the
i FEYPOse of E16CLrICA] SRpAYALION, WE CABTE CORMUCLEY £126 1

{ TIRAEAA L6 210 KNG Ard BeTow wItK A matisee 87 114 COREACLErS/
ALSHE cable will only be used 1 ASA/ETASE IE Applicatisns
outside of the containment building fer I2PYAL/I28YRE iredits in
the fOIToWing fyftems/ 1ighting, fire protection, heat tracing
and communication systems.

Testing performed by other utilities has demonstrated the
adequacy of the above materials to be used as enclosed raceway
and barriers for Regulatory Guide 1.75 [15) separation purposes.

A Elexible Conduit: Tests documented in Reference 43 for

Niagara Mohawk Power Corporation’s Nine Mile Point Nuclear
Station Unit 2 demonstrated the adequacy of BOA stainless
steel flexible conduit and Anaconda steel flexible conduit
as an enclosed raceway. Anaconda, BOA and similar quality
flexible conduit are used at CPSES. The power cable was
manufactured by Okonite. The control cable was
manufactured by Rockbestos. The cables are of the same
manufacture and similar construction to those used at
CPSES. Accordingly, the test results and conclusions are

applicable to CPSES installations.
Amendment 78 8.3-76

October 6, 1989
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Metal Clad (MC) Cable: MC cable includes Aluminum sheathed
(ALS) cable and Copper sheathed (CS) cables. Tests

documented in Reference 43 for Niagara Mohawk Power
Corporation’s Nine Mile Point Nuclear Station Unit 2 and
Reference 41 for CPSES demonstrated the adeguacy of BOA
stainless steel flexible conduit and Anaconda stee)
flexible conduit as an enclosed raceway.

The ALSWE cable is enclosed in a 25 mil. thick corrugated
seamless aluminum tube which provides mechanical integrity
comparable to the 6 mil. thick BOA stainless stee)
flexible conduit tested in Reference 41. The seamless
aluminum tube will contain any cable ignition within the
tube. In addition, ALSME cable has the annulus between
the cable and the tube tightly packed with flame retardant
filler materials, which will inhibit f)ame propagation due
to the absence of free-air surrounding the cables. As
ALSHE cable conductor size 1s limited to #10 AWG with a
maximum number of 4f conductors, the cross sectional area
of conductors used in the cable 1s much smaller than the
2/0 fault cable tested in the Anaconda steel flexible
conduit in Reference 43. Therefore, the fault currents
would he lower than that tested.

ALSHE cable has thermosetting insulation which is similar
to the Anaconda steel flexible conduit tested in Reference
43. The jacketing materials used in ALSHE cable are also
flame rctardant,

The conductor material, insulation and filler materials
used in CS cable are the same as those used in ALS cable.
The CS cable construction will exhibit the same flame
retardancy characteristics as discussed above for ALS
cable. In addition, CS cable is enclosed in a 16 mil thick
corrugated copper tube which provides mechanical integrity
comparable to ALS cable. Based on Wyle Laboratorins est

Amendment 78 8.3-78
October 6, 1989
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153575 [47), CS cable may be considered as cable in
enclosed raceway and one inch separation provides adequate
protection Lo prevent degradation of redundant circuits.

Only MC cable meeting the flame test requirements of IEEE- f 1
383 [30) will be used. |

Based on the above testing and analysis, MC cable is
equivalent to cable inside conduit for wlectrical
separation,

Gaps of 3/8 in. or less at cable tray side rail joints, unfilled | 66
square holes 7/16 in. or less on tray side rails and 1/4 in.
diameter Ty-rap holes on tray bottom are not considered
significant enough to degrade the tray surface as a barrier.
These gaps are comparable to openings on ventilated tray covers
which have been tested and found acceptable as effective barriers
to meet separation requirements per Regulatory Guide 1.73 {(18].

6. Cable Spreading Area and Control Room

The cable spreading area is the space below the Control Room

where instrumentation and control cables converge prior to
entering the control, termination, or instrument panels. This
area does not contain high-energy equipment such as switchgear,
transformers, rotating equipment, or potential sources of

missiles or pipe whip. Flammable material is not stored or 4]
installed in this area. Cable constructions are qualified in |
dccordance with TEEE 383 [30). The circuits in this area are
11miled to control and instrument functions and those power

supply circuits serving the Control Room. Power circuits are not
routed in this area, except power cables serving instrument and
Control Room distribution panels. These power cables are encased
in concrete or run in rigid steel conduits from the point where
they enter this area.

8.3-79 Amendment 78



NEMA VE 1-19

Manufacturers

Wyle Laboratories Test Report No. 48427
Separation Test Program for the Texas Utilities
Company Comanche Peak Steam Electric Station Units | and

August 14, 1986

Wyle Laboratories Test Report No. 47906-02. Test Report

Electrical Separation Verification Testing for the Stone

webster Engineering Corporation for Use In Niagra Mohaws
Power Corporation Nine Mile Point Nuclear Station Unit

Ndvember 22, 1985, Configuration No.5

Wyle Laboratories Test Keport No
Electrical Separation Verification
Webster Engineering Corporation for Use
Company’s Beaver Valley Power Station

1985, Configurations 1, 2, 3, 4 and 6

ASME Boiler and Pressure Vessel Code. Sections
and 1X,

Brown Boveri Electric, Inc., Test Report K-82089-K],
Date May 27, 1982

¥Wyle Laboratories Test Report MNo. 53575, Test Report on
Separation Verification Testing for Bechtel Energy
Corporation for Houston Lighting and Power's South Texas

Project, Configuration #1, Test #2.
8.3-101] Amendment 78

October 6, 1989
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DRAFT

71

71

6%

71

71

CPSES/FSAR

For systems located outside the Containment Building the
following is provided:

1)

2)

3)

4)

A one-hour fire barrier or one hour fire rated cable
for one set of required fire safe shutdown cabling
and, based on the fire hazards of the area,
automatic fire suppression and fire detection are
provided.

Alternate shutdown capability

Fire detection and suppression, adequate for tha
hazards of the area, accompanied by 20 feet of
horizontal separation with negligible intervening
combustibles or fire hazards, unless justified per
Reference [19]).

Separation of redundant required sets of fire safe
shutdown systems and components by a fire barrier
having a 3 hour rating, unless justified per
Reference [19].

For systems located inside the Containment Building the
following is provided:

1)

2)

Fire detection in combination with radiant energy
shields protecting one set of required fire safe
shutdown systems and components unless justified per
Reference [19].

Fire detection accompanied by 20 feet of horizontal
separation with negligible intervening combustibles
or fire hazards, unless justified per Reference
[19].

(b) Where a redundant system required to bring the plant to a
cold shutdown condition is subject to damage from a single
fire hazard, the following will be provided:

Draft Version

9.5-54
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the staff positicn on this issue, the applicant has provided a keylock contraol
board control power cutoff switch for each valve whose spurious movement could
result in degraded emergency core cooling system performance. Keylock switch
contacts are arranged in valve operator control circuits so that energizing the
operator contactor coils from attendant control power sources can be precluded.

In order to meet the staff position that redundant valve status indication be
provided in the control room, the MOVs are provided with red (open) and green
(closed) position=indicating lights located at the control switch for each valve.
These lights are powered by valve control power and actuated by vaive motor
operator limit switches. This indication circuitry is such that valve position
indication is not lost when power is removed by the keylock control board con-
trol power cutoff switch. In addition, a monitor light is provided in an array
of monitor lights that are all off when their respective valves are in proper
position enabling safeguards operation. These lights are energized from a
separate monitor light supply and actuated by valve motor-operated limit switches
which are different from those used to actuate the red and green lights.

On the basis of its review and evaluation, the staff concludes that the electrica)
design provisions for the identified list of valves satisfy the staff position
and are, therefore, acceptable.

8.4.4 Physical [dentification and [ndependence of Redundant Safety-Related
Electrical Systems

Physical Identification of Electrical Equipment

In the FSAR, the appiicant has provided the criteria for physical identification
of electrical equipment, including cables and raceways. Electrical equipment has
its own tagging scheme developed by equipment type. All Class 1E system cables
and the seismic Category [ raceway system are marked by a nine-alphanumeric-
character tag identifier. [n addition to a tag number, each Class lE raceway

and cable in raceways are color coded to inaicate 1ts separation group. The
identification scheme provides a means of readily di:tinguishing a cable or
raceway associated with a particular separation group.

Exposed raceways containing Class LlE cables are marked by color codes 'n a
distinct permanent manner at intervals not to exceed 15 feet and at points of
entry to and exit from enclosed areas. [n general, all Class lE cabies ana
associated cables are jacket color-coded throughout their entire length. Cable
jackets that require field color coding before installation will be so worked
at intervals not to exceed 5 feet. C(able jackets that require field color cod-
ing after installation due to reclassification of cables (e.g., from associated
Class 1E to Class 1E or vice versa) will be color coded where the cables enter
and exit equipment, in the raceway, and inside junction/pull boxes. Further,
all expused portions of these cables will be marked at intervals not to exceed
5 feet. In general, non-Clats lE equipment, raceways, and cables in raceways
are not marked by color code, but are left in their natural coler, generally
black. However, non-Class LE cables w~hose natural color is not black will be
field color coded black at intervals not to exceed 5 feet,

Comanche Peak 55ER 22 8-19
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tray. In addition, these separation criteria are also applied to power cables
which are not located in raceway and are not inside equipment (as if the cables
were in an open ladder-type tray). These CPSES criteria for lesser separation
distances have been analyzed to show no adverse impact on Class 1E circuits,

Nuclear instrumentation system (NIS) cables are routed in conduit according to
their channel assignment. A minimum separation of 6 feet is maintained between
NIS conduits and raceways containing 6.9-kV circuits. In addition, a minimum
separation of 2 feet is maintained from NIS conduits running parallel to race-
ways containing electrical noise sources such as low-voltage power and
rod-control cables.

The minimum separation distance between redundant Class 1E and between Class lE
and non=Class 1E equipment and circuits internal to the control equipment is

§ inches. In this case, the wire and cables are flame retardant with seif-
extinguishing and nonpropagating characteristics. Other components, such as
terminal blocks, wire troughs and cleats, cable ties, and glastic barriers, are
manufactured from self-extinguishing material.

where plant arrangements preclude maintainin? the applicable minimum separation
distances, as stated above, tray covers, solid bottoms, or other barriers are
provided between the circuits requiring separation. The minimum distances be-
{ween raceways requiring separation and between barriers and the raceways are in
sccordance with RG 1.75 and [EEE Standara 384-1974, "Trial-Use Standard Criteria
for Separation of Class 1E Equipment and Circuits.”

Inside equipment, for control and instrumentation cables or raceways, minimum
separation is 1 inch. Cables No. 10 AWG (American wire gauge) and larger feed-
1ng power to control equipment from distribution panels and all power cables
inside power equipment maintain a 6-inch separation or are enclosed or separated
by a barrier.

For the purpose of electrical cable separation, enclosed raceway includes rigid
metal conduit, electrical metallic tubing, and flexible metallic conduit, \Ven-
tilated tray covers are considered equivalent to solid nonventilated tray covers,
and cable bus enclosures are considered the same as enclosed raceways. [n addi-
tion, a wrap of woven silicon dioxide is equivalent to a conduit with respect

to protection from electrical failures.

Metal-clad (MC) cable, constructed of a continruous corrugated 25-mii-thick
seamless tube with an outer thermosetting chlorosulphonated polyethylene jacket
and 600-V, 30°C insulation, ‘s considered the same as cable inside conduit for
the purpose of electrical separation. MC cable conductor size is limited to
No. 10 AWG and below, with a maximum of six conductors. MC cable will only be
used in non-Class lE applications outside the containment building for 120-V
ac/125-V dc circuits in the following systems: lighting, fire protection, heat
tracing, and communication.

Use of these separation criteria and materials has been gemonstrated to De
jdequate by testing and/or analyses.

comanche Peax SSER 22 g=21
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A wrap of woven silicon dioxide, thermolag and one¢ hour fire rated 65
cable are Jg equivalent to a metal enciosed raceway with respe

‘,b' - ’ fvram e [ *y K + L é R

Metal Clad (MC) cables include copper sheathed (CS) cable and aluminum

sheathed (ALS) cable. MC cable conductor size is limited to #10 ANG

and below with a maximum of four (4) conductors and will be used only
non-class 1E, 120 Vac/125Vdc applications. MC cables are

considered the same as cable inside conduit for separation purposes.

CS cable is constructed of continuous corrugated 16 mil thick copper
tube with no outer jacket and 600V XHHW, 90°C insulation. CS cable

will be used only inside the containment and only in the lighting

system,

ALSWerdl 2ld¢ {?:} abie 18 nstructeda or ont1r ‘ rrugate
thick seamless aluminum tube with an outer thermosettir
ysulphonated polyethylene jacket and 600V XHHW, 9

I8 ¢orsideréd Ing gdoe dg ¢avji¢ Ingige ¢anddiy for Lpé

Piredse of ey iddl sepdvition) W cdplé donddexdy sizé 18 Jinitéd |
¢

nd Pelod Wity 4 wdxivde ¢Ff £iX (8] eordddigrys. ALSW

e will only be used if Aon/Cidss XY dpplidarions
ntainment b 3 far YZOYRL/YZBYRE diregdits in the fallghing {
gysténs! lighting, fire protection, heat tracing and
systems

The one hour fire rated cable provides a one hour fire rated barrier
per ASTM standard £ 119-1971 The cable is constructed of a

continuous ly welded corrugated 12 mil thick stainless steel sheath

with high temperature nickel-clad copper conductors, glass braid cable
jacket and silicone rubber insGlation. This cable Wil Be uSed in

44
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power and control circuits for fire safe shutdown applications and
outside containment where the total radiation dose in less than or
equal to 50 MRADS gamma. Cable sizes will be 1/0 ANG and smaller.

Amendment 79 1A(B)-52
July 20, 1990
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Raceways

Exposed raceways containing Class 1E cables are marked by
the color codes described previously in a distinct
permanent manner at intervals not to exceed 15 ft and at
points of entry to and exit from enclosed areas. These
raceways are marked prior to the installation of their
cables.

Cables

In general, all Class 1E cables and associated cables are
Jacket color-coded throughout their entire length. Cable
Jackets that require field color coding prior to
installation, will be so worked at intervals not to exceed
five feet. One hour fire rated cable has an overall
stainless steel sheath. The stainless steel sheath will be
field color-coded similar to that of cable jackets. Cablc
Jackets that require field color coding after installation
(due to reclassificat.on of cables from associated Class If
to Class 1E, or vice versa, after their initial pull) will
be field color coded as follows:

i) Where entering and exiting equipment, raceway and
inside junction/pull boxes.

i1) A1l exposed portions of the cables will be woerked at
intervals not to exceed five feet.

ii1) Portions of installed cables in conduit or trays will
not be fieid color coded.

8.3-63 Amendment 78
October 6, 1989
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Separation within other equipment listed in Table 8.3-10 is not
required since circuits are isolated from Class 1€ buses by
isolation devices.

Minimum separation for control and instrumentation cables or
raceways inside equipment is 1". Conduit to conduit minimum
separation is 0". Cables #10 AWG and larger feeding power to
control equipment from distribution panels and all power cables
inside power equipment maintain 6" separation or are enclosed or
separated by a barrier.

Control and instrumentation cables entering control equipment
through BISCO fire sealant maintain a minimum separation of 1"
and cables #10 AWG and larger feeding power to control equipment
from distribution panels maintain 6" separation.

The above separation criteria has been demonstrated by testing
and analysis (refer to References 41 and 42) to meet or exceed
Regulatory Guide 1.75 [15) and IEEE-384 [31].

For the purpose of electrical cable separation, acceptable
barriers include rigid metal conduit, electrical metallic tubing
(EMT), flexible metallic conduit, cable tray covers (both solid
and ventilated types), cable bus enclosures, equipment and device
enclosures, enclosed metal wireways inside equipment, Apd a wrap
of woven silicon dioxide, and one hour fire rated materials
(}henlolag and one hour fire rated cable).

@
A wrap of woven silicon dioxide, thermolag and one hour fire
rated cable are if equivalent to a conduit with respect to
protection from electrical failures.

8.3-75 Am.,.dment 78
October 6, 1989
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#53575 [47], CS cable may be considered as cable in
enclosed raceway and one inch separation provides adequate
protection to prevent degradation of redundant circuits
niy M able meeting the flame test requirement tf 1ELE
B3 [30] wi t f
gased on the above t Ling ar ana M ablée
eq va nt 4 (.{!_ v Tl nduit ftor ¢ € ty A
J(’i:‘!-’d"' r

o One hour fire rated cable:
The cable is constructed of a continuously welded
corrugated 12 mil thick stainless steel sheath with high
temperature nickel-clad copper conductors, glass braid
cable jacket and silicone rubber insulation. The one hour
fire rated cable meets the requirements of ASTM E-119-1971
for a fire resistance rating of one hour This cable is
therefore considered equivalent to cable in conduit for the
purposes of electrical separation.

ad | f 3/8 1r r ol al abie tray sige ra nt nf

uare hole & ir Y t n tray side rai and 4

iiameter ly-rap hole tray bottom are not ' re

igniticant enough t jegrade the tray rfac a at

hese gaps are ymparable 1t penings on ventiiat tray

which have been teste and tound acceptable effect

to meet separation req ne per Regulatory G :

Lable Spreading Area a Ly Room

he cable spread ired th pace | w the !
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Fire Hazards Analysis Evaluation

A Fire Hazard Analysis Evaluation is an assessment of the impact
of a single fire hazard on redundant components or systems used
to provide fire safe shutdown functions for the plant. A Fire
Hazards Analysis Evaluation is performed by a Fire Protection
Engineer and, if required a Systems Engineer. The purpose of a
Fire Hazards Analysis Evaluation is to demonstrate compli>nce
with BTP APCSB 9.5-1 Appendix A based on the following
considerations:

potential transient and in situ combustible hazards are
considered.

- protection provided is commensurate with the hazards.

- the consequences of a fire on the plant’s ability to safely
shutdown are considered.

- The Fire Hazards Analysis Evaluation is written, organized
and maintained to facilitate review by a person who is not
invoived in the evaluation.

- The conclusions of the FHA Evaluations are summarized in
the applicable sections of the Fire Protection Report.

5.9.3.2.2 Assumptions

The FHA Evaluation is based on the following assumptions:

Generally, the minimum fire barrier rating is three hours except
for the barriers enclosing the stairwells and elevator shafts,
which are rated at two hours, the cable tray/conduit fire
barriers which are rated at 1-hour, one hour fire rated cable,
and other special cases where a rating of less than three hours
is adequate.

9.5-5 Amendment 76
May 1, 1989
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8 Fixed automatic water suppression systems will generally be
instalied in safety related plant areas where any of the
foll conditions exist
R A high fire hazard exist
6 t Redundant atre shutdown equipment r cat ng ItsS10e the
ntainment :» 11ng ' ated n the ame ftire area and
5 NOL sSeparated by a three hour fire barrien
There is a congestion of cabling
7 In areas where conditior 4 ir where condition (!
] ribed above exists, tt typé f protect n that wil D¢
provided as a minimum wil pe Sprinkiey r_v‘,""‘ providaing
over adequate for the hazard in the area unles
Justification for deviations are provi per reference [19] and
as described in 9.5.1.6.1 he water spray design density w
be based on Section 9.5.1.6.1-E.3.¢
wnere the condit n gescriped 1 exist pased or ect I
9.5.1.D.3 y SPprinkier yster will be provided for al ng t
augment ather Tire protect [ fteature In the area
7 9 where redundant fire safe shutdown equipment cablina is located
n t! same tire area and 1s not ated by a three hour fire
parr OY a horizonta ] Ltance [ :u T€ Wit 1 J10 1 ¢
ntervening combustibles or fire hazard, one train of t!
cabling, if not one hour fire rated cable, w be enclosed by a
ne-nour rire barrier or radiant eneragy hield inside
ontainment) uniess an alternate shutdown patt it zed or
)Aftw? \Gt on T r :’1 ..:’ f are ',.' v 100d . A | "’.'."” |+ 7
except as described in Section 9.5.1.6
May : 41';;"
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9.5.1.5.5 Electrical Cable and Cable Tray Design - Characteristics

Generally, electrical cables are flame-retardent, noncombustible, and
nonpropagating in nature and conform to the criterion of IEEE 383-
1974. They will not support combustion in the absence of a sustained
ignition source. The cable construction will allow wetting down
without structural damage or electrical faulting. A1l cable trays,
conduits, and their supports are constructed of noncombustible
materials.

Outside the Containment buildings, where cable trays containing
cabling related to both redundant trains of equipment required to
bring the plant to a hot standby condition, and where both trains are
located in the same fire area, and are not separated by a negligible
combustible horizontal distance of greater than or equal to 20 feet,
and are not comprised of one hour fire rated cable, on2 train of
cabling will be protected by at least a one hour rated fire barrier.
Where this situation exists, automatic sprinklers are arranged to
provide coverage adequate for the hazards in the area. Sprinklers
are also provided for cabling where there is a congestion of cable
trays see Section 9.5.1.6.1d. Fire stops are provided within the
cable trays whenever the cables penetrate walls or floors designated
as fire barriers. Fire stops are not provided at intermediate points
in vertical or horizontal cable runs, except in long vertical rv

In such instances, fire stops are located at intervals equivalent to
floor spacings. It is a general installation practice that vertical
tray runs are provided with solid, sheet steel covers for a minimum
distance of 4 feet above the floor where necessary for physical
protection of the cable. Fire stops are not provided in cable trays
inside the Containment Buildings. Conduit fire stops are provided
when the conduit penetrates a designated fire barrier and is not run
centinuously through the fire area.

9.5.1.5.6 Transformers

A1l interior transformers are of the air-cooled dry type and do not
contain any insulating oil. The main, unit auxiliary, station service

Amendment 76 9.5-30
May 1, 1989



e

65

71

71

71

71

Enclosure 2 to TXX-91248

Page 26 of 26

Amendment 76
May 1, 1989

(b)
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For systems located outside the Containment Building the
following is provided:

1)

2)

3)

4)

A one-hour fire barrier or one hour fire rated cable
for g one set of required fire safe shutdown
cabling and, based on the fire hazards of the area,
automatic fire suppression and fire detection are
provided.

Alternate shutdown capability

Fire detection and suppression, adequate for the
hazards of the area, accompanied by 20 feet of
horizontal separation with negligible intervening
combustibles or fire hazards, unless justified per
Reference [19].

Separation of redundant required sets of fire safe
shutdown systems and components by a fire barrier
having a 3 hour rating, unless justified per
Reference [19].

Fer systems located inside the Containment Building the
following is provided:

1)

2)

Fire detection in combination with radiant energy
shields protecting one set of required fire safe

shutdown systems and components unless justified per
Reference [19].

Fire detection accompanied by 20 feet of horizontal
separation with negligible intervening combustibles
or fire hazards, unless justified per Reference
[19].

Where a redundant system required to bring the plant to a
cold shutdown condition is subject to damage from a single
fire hazard, the following will be provided:

3.5 (sy



