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ENCLOSURE
ITEM: Separation of associated non-lE equipment and clarification
of items other than cables to be separated.

(See item 12 e) in letter HQ:5:82:119, dated November 2,
1982, for discussion of the NRC concern.)

RESOLUTION: See attached mark-up of Question/Response CS§430.10
and PSAR Section 8.3.1.4.



Questlon CS430.10 (8.3.1)(8.%.2)

‘ Section 8.3.1.2.14 of the FSAR Indicates that physical separstion of clrcults
end equlpment comprising or essocieted with the Cless 1E power system, Cleass
1E protection systems and Cl ess 1E equipment, will be In accordance with
criteris set forth In paragraph 8.3.1.4 of the PSAR. Separation criterlea
described In Seciions 8.3.1.2.14 8nd 8.3.1.4 of the PSAR Is not <lear and does
not meet the guldel Ines of |EEE Standard 384 and Regul atory Gulde 1.75. For
exanple, the PSAR Indlicates t.at non-Cl ess 1E cables In penels will be
seperated from Cl ss 1E cables so thet they will not provide a combustion path
between different divislions, Section 5.6.5 of IEEE Standard 384-1974 states
thet non-Cless 1E cables shall be separated by six Inches or » barrier. In
general no criteria ‘has been described for separation of Class 1E and
non~Class 1E cables. Other examples Include: (1) no criteria for separation
between cables trays and condults of another division, (2) confusing criterls
for the separation of the third division (the design Indicates there are three
dlvisions but only +wo redundant divisions, Separation criteria refers to
only two redundant divisions In many cases versus the three divisions), (3)
confusing definltion for essoclated cables, (4) no criteris for separation
between assoclated cables and non-Cl| ass 1E cables, and (5) no eriterle before
end after an Isolatoln deyvlice. Revise your PSAR description of physical

separation of clrcults to comply with the recommendations cf |EEE Standard
3841974 end guldancy of R.G. 1.75 or Justity noncompl lance,

Besponse:

The CRBRP physl!cal separation design criteria Is fully consistent with the
’ guldei ines set forth In (EEE Standard 384-1974 and Regul atory Gulde 1.75.3

The PSAR Section 8.3.1.4 has been revised to further ci arlfy conslistency with
IEEE Standard 384-1974 and Regul atory Gulde 1,75 for the fol lowing Items:

a circuits
1. Separation of Class (E and non-Cl ass 1E cablog\vlfhln control board and
other panels.

and circuits
2. Separation of Cless 1E end non-Cl ass 1E cablo".

3. Separation between cable trays and conduits of another division,

4. Criterle for the separation of third division,

and circuits and circurts
5. Criterla for separation between assoclated cables,and non=Cl ass 1E cablok

6. Separation criteris befor© and after an Isolation device,




Insert 1

CRBRP separation criteria includes requirements for separating each
of Safety-Related Divisfons 1, 2 and 3 from each of the rtnnining
Safety-Related Divisions in accordance with 1EEE Standard 384-1974
and Regulatory Guide 1.75. Items being separated on these bases
inciude Class 1E and associated cabling, circuits, equipment,
raceways, and systems.
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C 8.3.1.2.28 JEEE Standard 387 - 1977

The Standby AC Power Supply conforms to IEEE Standard 387-1977 which Includes
requirements for capabll ity rating, Independence, i‘edundancy, testing,
snalyses, qual Ity essurance, and Ident!fication.

8.3.1.3 (Conformance with Agoropriate Quallty Assurance Standards

Assucance that equlpment and workmanship qual Ity Is maintained throughout the
construction process Is provided by conformance to IEEE Stondard 336 = 1971,
"instal latlion, Inspection, and Testing Requirements for Instrumentation and
Electric Equlipment during the Construction of Nuclear Power Genereating
Stetlions™. The methods used to accompl Ish cnformance are described ;
construction procedures and Instructions and In Chepter 17.0 of this PSAR.

8.3.1.4 Indegencence of Class 1E Systems

The following criterlia Is used to preserve the Independence of Class 1E

> ﬂﬂﬂ.
and Circuits
‘ . QGeneral Separatl

A raceway contalns cables of only one class. Classes sre based on the nom!inal
util lzation vol tage of the cable and/or vulnerabli ity to spurious sigrsls,

Yol tage Classes are:

( 15KV Class = 13.8KV AC nominal power
5KY Class = 4.16KY AC nomlinal power _
€00V Class - 480-277 volt AC and 250 volt DC nominal po-er ;
Control = 120V/208V AC, 125V DC, 120V AC nominal power and control
Low level Instrumentation Including digltel and analog signals

When cable tfrays are arranged In a vertical stack, the preferable arrangement
Is In order of voltage class, with the highest vol tage at the top.

B. Cable Derating

Ampacity rating and group derating factors cf cables are In accordance wlth
the Insulated Power Cable Englneers Assoclation Publ Ication IPCEA-P54-440 end
IPCEA-P46~426. Cables esre selected to minimize deteriorlation due to
temperature, humidity, and radiation during design | Ife of the plant,
Environmentzl type tests for the expected enviromments wili be performed on

ol | cables and terminations. The tests wlll Include radlation exposure, heat |

agling, and electrical measurements to essure that the cable will function In
the design envircnment for the required time. Cable derating as a result of
fire stops/seals are Included In the design.

8.3-35 Amend. 74



Insert 1

CRBRP separation criteria includes requirements for separating each
of Safety-Related Divisions 1, 2 and 3 from each of the remainin
Safety-Related Divisfons in accordance with 1EEE Standard 384-1974
and Regulatory Guide 1.75. Items beirg separated on these bases
include Class 1E and associated cabling, circuits, equipment,
raceways, and systems.



C. Raceway FIII

Cable tray f1il wil! be |Imited such that the summation of the cross- \ )
sectional areas of cables In » tray section will In general be not
more than 408 of the useble cross-sectiona! srea of that frey section,

Condults will be sized for & maximum percent 111 of the Ins!de area
of the condult In eccordance wlth NFPA 70 "National Electrical Code"
Art, 346,

D. Seallng Receway dlockouts and Wall and Floor Penetrations

Fire stops will be Installed for cable trays wherever the cables pass
through fire walls and floors other than the Reactor Contalnment
vessel. Cable and cable tray penetrations of fire bsarriers sre
sealed to provide protection at |east equivalent to that required of
the fire barrier. Penetrations are gual Ifled to meet the requlrements
of ASTM E~119, and IEEE Std. 634-1978. The actual flire rotings of
stops and penetrations ere determined by f!re hazards analysls,

Fire stops, fire barrlers, and alr seals wil! be constructed of mastic
type materlals or el astomer modul ar construction materlal= ual 1fled
In accordance with IEEE Std, 625 and ASTM E-119. Fire stop/sea!
meterial will be compatible with Insulation and conductor materlals
end will be shock, v!bration, selsmic, and radlation resistant In
accordance with the area(s) penetrated.

E. Physical Separation of Class 1€ Cables and Civeuits )
@rd civeaTEs A .1
e separation design description for raceways, Class IE clrcultry and
assoclated cabl Inglgiven below Incorporares the requirements of |EEE

Std. 384-1974, Regulatory Guide 1.6 and NRC Regul atory Gulde 1.75.

Load groups, cables and raceways of a safety-rel ated system wil| be
separated from load groups, cables, or raceways of other safety-

rel ated groups In accordarce with the separation criterla described
her2in, Thils sepsration criteria will preclude a single fallure
within the safety~related system from preventing proper protective
action at the system level when required. Raceways and cables wil| be
Classifled by separation groups, namely C'ass 1E Divislion 1, Class 1E
Division 2, Class 1E Division 3, and Plant Protectlon System. For the
purpose of physical separatica criteria Cless 1E Division 1, 2, end 3
are treated as redundant divisions,

bl es designated In each division wil! be run ia racewsys separated
from cables designated In other divisions and from Non-Cl ass 1E

sbles, Associated cables\wil| be separated as If they were Class 1 . ;
pursuant to the Class 1E division assoclated with these cablog" Clrcuits,
Each division of Class 1E equlpment of DIv Islons 1, 2 end 3 ere

located In sepzrate rooms which are separ ted by a minimum of 3 hours
rated fire barriers,

Amend. 74
8.3-36 Dec. 1982
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F. Smmmm Class 1E and Non-Class 1F and Assoclated
Llrcuits

and Civeuits

1. Wnﬂllﬁﬂmumum

Within safety-related control boards and panels the separation
between wiring ur redundant divisions or of non-Class 1€ wirl

fram Class 1E end assoclated L, ass 1E wiring will comply with ot
least one of the Yol low Ing:

1) A minimum separation distance of 6 Inches vert!ca! and

horizontal wlll be maintalned whare the control board or
panel mater!=zls asre f!ame retardant,

1) An analysis will be performed to determine the mlinl~um
separation distance. The enalysis will be based on tests
performed *o determine the f|ame retardant cheracteristics of

the wiring, wiring materials, equlpment and other material
Internai to the control board or panel,

I11) Barriers will be Installed In the event the above separation
distances are not malntalned.

Kithin safetry-related control boards and panels, 7on=Class 1E
wiring is not harnessed with Class 1E or essoclated Class 1E

wiring, Assocleted Cleoss 1E wiring Is harnessed with Class IE
wiring of the same division,

2. Separatlon of Class IE anc Non-Class 1E Cables ‘eul_cmu‘*s K

All Class 1E and non=Cl ass 1E cables wil| be routed In racevays
consisting of cable *rays and co fults. Each raceway will contaln

cable(s) of one Class 1E safety %?&lﬂ or‘a non-class 1E system

oniy. For the purpose of cablo:’un raceway, the plent areas have
been divided Into six (6) separation zones as described In Section
8.3.1.4,

3. MMEMAM&LWMW
A Class 1E condult will contaln circults of only one |oad
division., In non-hazard zones exposed Class 1E condults are
separated from trays of snother divisica as described In Sectlon

8.3.1.4E. In all other separation zones the Class 1E condults are
not routed with irays of another division,

4, mnummmmmw.umm

The Class 1E electrical distribution system consists of three
Class 1E divisions (Division 1, 2 and 3). Each of these divisions
Is designed to have physical and electrical Independence from the
other two divisions as described el sewhere In this section. Each
of these divisions Is provided with an onslte (standby) dlesel
generator and has the capabi| Ity to shutdown the plant safely,
However, from the consideration of connected |oads, Class 1E

Amend. 74



Divisions | end 2 provide power to redundant |cad groups and as
such ere described as redundant divisions In Sectlions 8.1.2 and
8.3.1.1, Class 1E Division 3 provides power to heat removal
sysiem of Loop 3 end to Important non-Class 1E loads through an
Isolation subsystem. Class 1E Division 3 as stated above has the
capabil Ity to shutdown the plant safely; however, since all the
loads powered from this division are not simller or Identical to
those powered by Division 1 or 2, tiis division has not been
Ident|fled as redundant to Division 1 or 2.

and Circuits

5. 2 -
mmgmmmmmmﬁmmm

A and Circus
The essoc'ated clrcults as defined In paragraph 4.5 of IEE
Standard 384~1974 wi!| be considered as Class 1E cabl
purpose of thelr routing and Installetion. The separation
a Iterla between assoclated cables and non~Class 1E cables Is the
same as described In Item 2 above for the separation between Class
1E and non-Cl ass 1E cables. These cables, once Ident!fled as
assoclated with a safety division, will be routed and Instzlled In
a racewsy of that division, Eech assoclated cable will be
uniquely Iidentiflied as described 'n Section 8.3.1.5,

6. ZSeparation Criteria Before and After an lIsoiation Device
and circuits

The cables _before an Isolation device are Class 1E clrcults and
Mm are routed In Class iE roceway
system In accordance wlith criterla described in Item 2 & for
physical separation of Class 1E cables. The cablo!:gzﬂi'ggy *
isolation device are considered non-C; ass 1E cablesﬁd are routed
In non-Class 1E raceway system.

and circuitSs
The minimum separation malintalned between cables of each division varles and Circwits

according to cable location with respect to potential hazards. The design
Intent 's to provide separation greater than the minimum | Isted where

consistent with a practical plant layout. Six general classifications of
hazard zones or areas are defined for ¢.ectrlcal separation conslderation:

|. . Non-Hazard Zones

Areas In which the only potentlal hazard is a fire of an electrical
nature,

Il. Elre Hazard Zones

Areas In which & potential fire nazard could exist as a consequence of
the credible accumul ation of a sign!#licant quantity of fixed or l
tfransient combustible materlals as defined In PSAR Sectlion §.13.1.

"t - Eulgment Hazard Zone (Plpe Break Hazard Zone)

Areas In which a poteiitial hazard could ex!st as a consequence of
postul ated plpe break events In high energy |ines.

Amend. 74
8.3-36b Dec. 1982



ITEM: Impact of

(See item
1982, for

RESOLUTION: See
and

¥NCLOSURE

Rocating Equipment Failure

12 i) in letter HQ:S:82:19 dated November 2,
discussion of the NRC concern.)

attached mark-up of Question/Respnse CS430.14
PSAR Section 8.3.1.4.E, Equipment Hazard Zone.



Question CS430,14

Separation between redundant raceways as defined In the PSAR takes Into
conslderation the presence of rotating equlpment, monorails, and equlpment
removal paths and the possibll Ity that heavy equipment could be | Ifted and
dropped and possibi; cause fallure of two recewey channels, Minlmum
separation between the two receway chennels Is to be such as to precl ude
fellure of both channels. Current regul etory guldel Ines, however, requires
protection of each receway es well es svparetion so that the dropped equ!pment
will not cause fallure nf o' rher racewsy. An alternative to protection would
be & design that provides en additional two Independent syster.s each capable
of shutting down the reactor and separated such that nelther wil| be af fected
by the "dropped equlpment™ or fallure of rotating equipment. Indicate

compl lance with the above guide! Ines In the PSAR or describe and Justify en
ecceptable alternative,

Response

The routing of the safety-rel ated receweys of CRERP Is such that any “dropped
equipment™ will not result In a fallure of eny of these raceways,

The CRBRP raceway design Is In ful| ceupi lance with IEEE Standard 384~1974 as
supplemented by Regulatory Gulde 1,75,

In addition, the safety systems design for CRBRP Includes three physical ly and
electrical ly Independent divislions, each capable of shutting down the reactor,
Equipment of each of these divisions, are located and cables are routed In

separate plant areezs such that fallure of rotating equipment wil| rot cause
falluie of more than one safety dlvlslon.b *

The PSAR Section 8.3.1.4 has been revised,

INSERT 3 D
( TNsSERT 2

QCS430.14-1



Insert 2

The likelihood of rotating equipment missile damage to Ciass 1E
equipment* is minimized or eliminated by one or 3 combination of
the following:

i) Qualification of Non-Class 1E and Class 1E rotating equip-
ment to prevent missiles during the worst case seismic

event (which envelopes normal operating conditions) for
that rotating equipment.

i1) Segregate rotating equipment from Class 1E equipment.*

ii1) Provide missile prot:ction by walls or barriers for the
Class 1E equipment.*

iv) Provide redundant equipment* necessary to meet the single
failure criterion.

*Equipment is construed here to include equipment, circuits,
cabling, raceways, systems, etc.

See PSAR Section 3.5 for additional information on missile protection.



Insert 3

Division 3 cables within the control room and upper cable spreading
~oom areas are routed in raceways embedded in concrete floors and
walls up to the point of entry to the Division 3 panels. There are

no Division 3 cables or raceways in either the upper ~able spreading
room or the lower cable spreading room. g



INS

ERT
2/6) In general, Class 1E electrical d!stribution equipment (e.g.,

In Non-Hazerd Zores, @ minimum horlzontel clear space of three feet Is
mointained beiveen cable trays of different divisions as shown In Figure
8.3-6. 1% & horlizontal clearance of less than three feet Is unavoldable, @
fire barrier Is provided between the dGivisions as shown In Figure 8,3-6,

Vertical stecking of cable trays of different divisions Is avolded wherever
possible. Where cable trays of different divisions are stacked vertically, «
minimum clear space of five feet Is pru.lded between the divisions as shown In
Figure 8.,3~6. If & vertical clesrance of less than flive feet Is unavoldable,
e fire berrier Is provided between the divisions as shown In Figure B8,3-6.

Elre Hazard Zones

In fire hazerd zones, Class 1E condults, trays, wireways or raceways of only
one safety division are routed. This division Is sultably protected by fire
barrlers and flre protections systems to mitigate the effects of fire In this
zone on the safety function of the other safety groups.

Equipment Hazard Zone (Plpe Break Hzzard Zone)

To the extent practicel, Class 1E cables are routed In areas remote from high

energy plping or sreas of potential scdium fires; 1f unavoldable, the
fol lowing precautions asre teken:

) CRBRP has three (3) Class 1E Divisions with complete physicail
separatinn between divisions., Any damage to cabl: drays cuused by
pipe whip missles, Jet Impingement, or environmental effect will be
|Imited to the same safety division to which the plpe belongs, ani the

two other divisiois capable of safety shutting down the plant will
remaln unaffected.

Additional protection wlll be provided asgalinst any single Class 1E
Division cable tray damage due to high energy plipe whip missiles by
restra'nt of high energy pipe | Ines In the vicinlty of Class 1E

raceways. The design of restraints and/or barrlers will be determined
by enalyslis to meet BTP APCSB 3-1,

b) Redundant Cless 1E clircults sre routed or protected such that
postul ated event In one system and division cannot preclude the
operation of the other redundant system « dlvision,

c) In all sreas of the plant, the separation between redundant Class 1E
csble racewsys takes Into conslideration the presence of rotating
equlpment, monoralls, equipment removal paths and dropped equlpment
such that fallure of votating equipment will not cause fallure of more
than one safety division and any dropped equipmen: wlil not cause
tallure of any safety-related raceways. =

sw |[tchgear, motor control centers, etc.) is not located In areas where
high energy plping or other simlilar hazards are |ocated.

Amend. 74

3.3-38 Dec. 1982

(



Insert 2

The 1ikelihood of rctating equipment missile damage to Class 1E
equipment* s minimized or eliminated by one or a combination of
the following:

i) Qualification of Non-Class 1E and Class 1E rotating equip-
ment to prevent missiles during the worst case seisnic
event (which envelopes normal operating conditions) for

that rotating equipmen®.
11) Segregate rotating equipment from Class 1E equipment.*

1ii) Provide missile protection by walls or barriers for the
Class 1E equipment.*

i.) Provide redundant equipment* necessary to mee: the sinale
failure criterion.

*fquipment is construed here to include equipment, circuits,
cabling, raceways, systems, etc.

See PSAR Section 3.5 for additional information on missile protection.



ENCLOSURE

ITEM: Cable Spreading Room/Fire Protection

(See item 12 h) in letter HQ:5:82:119, dated November 2,
1982, for discusion of the NKXC concern.)

RESOLUTION: See¢ attached mark-up of PSAR Section 8.3.1.4.E, Cable
Spreading Rooms.



e) In general, no Class 1E raceways are installed in equipment hazard
zones or potential missile areas. WNhere this is not practical,
only one Class 1E divisfon is installed in the area.

f) In a1l areas, Class 1E raceways of adequate construction & e |
installed so as to minimize or eliminate the possibility of damage
due to potential missiles or pipe whip, The damage potential of
the missile or pipe whip 1s evaluated, and the physica® separation
between different safety division raceways 1s specified accor-
din ly or the raceways are relocated. When physical separation is
not practical, appropriately designed barriers are installed bet-
ween redundant raceways. The separation of redundant Class 1f
divisfon circuits and equipment make effective use of inherent

plant design features such as . sing different rooms or opposite
sides of rooms or areas.

Cable Spreading Rooms

a) Two cable spreading rooms are provided, one above the Control Room
for Divisfon 1, Sdwisdem=ty and Non-Class 1E Division A and one

below the Control Room for Division 2, and Non-Class 1E Division
5. & . (T wsert 3)

b) Circuits routed in cable trays in the cable spreading rooms are {
Timited to control and instrument functions. No power cables are
routed through the cable spreading rooms or the control room.

¢) The cable spreading rooms are protected against external missiles
(there are no internal sources of missiles) such as high-pressure |
piping or rotating heavy machinery. The only potential source of
damage to recundant division cables would be from fire generated
by the cabling itself. A fire detection and suppression system {s
fnstalled ensuring that potential for fire damage to cables {s
minimized in the cable spreading room.

atiopr of ong-foot Morizoptal and three” fee
tween Arays Larryipd cablés of 4iffereht :
mum hofizonjél o:dyéggzg,l}fi‘ tionAoes
stany’barri€r or cdvered’cable AraysAvithout

df) There is no cable tray or conduit connection between the upper ?
and lower cabie spreading rooms.

Containment Penetration Areas

Three separate pe.ctration arcas are provided for all cables that
must pass through the containment wall. Where possible, redundant C:sss
1E cables utilize electrical penetrations spaced horizontally rather than
verticall-. Cables through penetration of the primary containment are
grouped such that failure of all cables in a single penetration will not

Amend 63

Dec. 1981
8.3-39




Insert 3

Division 3 cables within the control room and upper cable spreading
room areas are routed in raceways embedded in concrete floors and
walls up to the point of entry to the Division 3 panels. There are

no Division 3 cables or raceways in either the upper cable spreading
room or the lower cable spreading room.




