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Purpose

The purpose of this document is to clarify "the'NP-2 electrical separation cri-
teria, describe practices used to implement the criteria, and to provide suf-
ficient information in a manner to simplify verification of implementation in
the field. There are no differences in the design criteria between this docu-
ment and the WNP-2 FSAR.

This document should be used by engineers, designers, contractors, QA/QC per-
sonnel and operations personnel.

II'lectrical Separation Criteria

Ao Definitions

1.,Class 1E

Class 1E is the safety classification of the electrical equipment and
systems that are essential to emergency reactor shutdown, containment
isolation, reactor core cooling, and containment and reactor heat
removal, or otherwise prevent significant release of radioactive
material to the environment.

2. Power Circuits

Power circuits provide electrical energy for equipment motive power
and heating requiring 14.4 kV, 6.9 kV, 4.16 kV, 480 volts, 240 volts,
120/208 V AC, 250 and 125. V DC (see Table I for details).

3. Control Circuits.

Control circuits use 120 V AC (or below) or 125 V DC (or below), and
are designed to supply control power for plant systems The largest
control circuit protective device (fuse/breaker) has a 35 amp rating.
The majority of the control circuits are intermittent in operation
Control circuits include the following functions (see Table I for
details):

a 125 V DC or 120 V AC control to switchgear, control room and
local panels, and logic interlock circuits

b 125 V DC or 120 V AC control power to solenoids.

c- Annunciator/computer digital, circuits.

d Space heaters including motor heaters.

4. Instrumentation Circuits

Instrumentation circuits are low level analog or digital signals



5. Low Energy Circuits

Low energy circuits are control and instrumentation circuits.

6. Isolation Device

An isolation device prevents an electrical event in one section of a
circuit from causing unacceptable consequences in other sections of
the circuit or .other circuits.

7. Associated Circuits

Associated circuits are defined as either prime or proximity circuits
as follows:

a. Prime Circuits

A Non-Class 1E circuit which receives power from a Class 1E
source. The circuit begins at the load side of the source cir-
cuit protective device (isolation device), through the intercon-
necting cables, and up to the final connected load. The portion
of a prime circuit which is routed in a Class 1E raceway is addi-
tionally termed "Associated By Proximity" ~

b. Proximity Circuits

A proximity circuit is a Non-Class 1E circuit which is routed
(along any portion of its length) in a raceway with a Class 1E
circuit or is contained in an enclosure with Class 1E circuits
and physically routed less than 6" from a Class 1E circuit
(without an appropriate barrier). The portion of the proximity
circuit which is routed in a Class 1E raceway is termed
"Associated By Proximity". If the circuit leaves the Class 1E
raceway, the circuit is termed and treated as NonWlass 1E unless
the circuit is also prime (see Figure 4).

8 Redundant

For the purposes of this document redundant shall refer to the
collection of Class 1E circuits, components, equipment, etc.
(system(s)) performing a specific plant safety function which is a
backup to other Class 1E system(s) independently performing the same
safety function. Safety functions are Emergency Reactor Shutdown,
Containment Isolation, Reactor Core Cooling,. Containment and Reactor
Heat Removal, and Offsite Radioactive Release prevention. For
example, the Low Pressure Core Spray System is redundant to the Resi«
dual Heat Removal System (Low Pressure Coolant Inspection mode) Loop
C for the "Reactor Core Cooling" safety function.

9. Intruding Circuits

Intruding circuits are of two types: 1) Class 1E or prime circuits
which enter equipment or an enclosure assigned to a redundant Class 1E
division, 2) Redundant prime circuits which enter common equipment or
enclosures assigned to a Non-Class 1E division; one of these becomes
intruding. For example, Division A prime and Division B prime cir-
cuits within a Division A panel requires the Division B prime circuit
be treated as an intruder.
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LQ,'a'z'riex'K'hhteri:al= or-"a"rstrud'tuie~ placed'etween=:redundant Class
1E or prime equipment or circuits to limit damage to Glass 1E cir-

I-Oui'ts-<from'-~internally generated fires. Within enclosures and equip-
ment barriers are Haveg Siltemp tape or sleeving, conduits (flexible

A?br-'.WigM'~rand"sh'eeotmeMt-"-enc1osures='o'r-:"me'AD'platesv- Outside 'enclo-
c:sures- and>"equipmen't ~barriers"--are sold'rsteel tray 'cover's-=and:bottoms,
='sheet"m'etal~'panel's, '-Ther'molag insulation, and conduits (flexible or

rigid) .
an<»o

<<'ower Generation Control Complex (PGCC)
Assoc) at< ~ c'< < c <its a'< o'A< neo <

c''< tll< „<', < << o, Q "o+ j<'xr%< c)r~
a'The.PGCC located in the Main Control Room is defined for the purposes

of this document as a modular assembly of termination cabinets inter-
; connected.'by floor sections comprised of multiple, separate cable

ducts on which are mounted control room panels. The PGCC forms an
interface'-between cth'e.'xncomiwg< pl'ant.'cabl'es 'and'-'control «room .panels.

So<."ce< 'e circu.. becins a-., "h.- <oad si.< o: Mo ."-cure.
Periphery <of PGCC oe« cc «c< w '<; ic. « < w < r '

+ ~ cv
ncctine ca" s, an" u<o "". "~» ""'n..'. conn"..o"ed lo:.c<

The:.periphery:of:~e. PGCC; iS-.defined as the .subfloor. area between the
termi'nation 'cabinets .'and--'the Main Control-'Room wall.

13. Direct Bridging
V

14'irect"bridging-i's=~def3;ried= as-'a -circuit. which':route's "between redundant
Class'..c1.E."racewaysx-('see. Figure«1'A=)"."'' Dire'ct 'bridging.'is 'prohibited.

c'r .u ." Qr xs ccnz.<'xned "n an c<. ".osur( '<",; <'1< Cl"
Secondary';Bridging"By Pro'ximity:r".

Secondary. bridging:by-:proximity,. is.:defi'ned->as:
.'.

Bridging of .redundant Class 1E 'circuits by two (o'r more) NonClass
..1E (Division A,.:B, XXX1, XXX2, or XXX3) proximity circuits, routed

together in a common enclosure or raceway, and each having part
-:-= -.of their routing in a redundant Class 1E raceway (See Figure 1B).

15.

16.

-"'b"'Bri'dging-'of 'redundant.'Cla'ssx 1E"-~cir'c'uits='y-No'n='Class- 1E"(Division
Ag* Bg XXX1'g<'XXX2g oi'XXX3) pr'oxi'mity'ircuits "within enclosures

( s Ys d'or .equipaten'tax'The'se~.'proximity-'ircuits='may»Qscp'be "~ex'tendai ons of
bacxu'circui'ts';origiaatixg=)from.Clash~clE~Vac'eway5 )(She>Yigure"-'1C)hax'"-
saxe"<: rune=-on. Sexes: funcxxons are "mer=ency keac-o" Shu""o'.<n,
J-Vail-Safe Systems'-=.. » «ea-"-c: '-o"'o:.:.",:. „."v",.a nr"„:-.,;- ~.n., .. ac":a: . ~ ~ anc 4-" s '< < a(acxo<" o'":v< weA.<.<

eSystems usedi:to 'shutdown C(SCRAM.)".cthe 'reactor are-'desi'gned- to faH~ .

o'safe..upon.;loss:..of"power(de'-'energize.-'to-operate)'.-nThese. sys'tems"are
~ the Reactor Protection System'RPS) and those portions of the Neutx'on
Monitoring System (NMS) i.e., Source Range Monitoring (SRM), Inter-

-.'mediate. Range. Monitoring (IRM), Average Power Range Monitoring (APRM),
and Local Power Range Monitoring (LPRM) providing input to the RPS.

'.-'In-- addition, 'system inputs and"logic associated with the containment
w<'isolation functiom are: designed .to be fail-safe. '-

:.=c nc .....~r
gquxpment «< + co<< + t<qw < ~< '< ~ < ~<', ~~<, '<ct

'< ) ~ < ~ 8

"-"For'he purposes'of-'-this 'document"equi'pm'ent is .defined as panels and
- racks'ncluding .open- faced instrument racks.
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Class 1E Redundant Circuit Design Requirements

Each Clase'tE-component. and .interconnecting: cabling,shall';:be'<assigned ".to .; =

one of seve'Class.'1Z"divisions as''noted ia Table IZ;";=Class -lE.;compon'ents
of one devi'sion-care'.Cepara'ted Zrom Class'tE..coppbnents of other:tredundant "-

divisiona-"." Minimum separationr distances,".Nor ztrays,,— condui*s<;and cables
within enclo'su'res;are described beloW ~~:Note -that",'the s'eparationi',diatanceS--
specified"are 'to. prrtclude. internally .generated fire propagation, between:to;,.:=
redundant Class. DE divisions'nd.do motuconsider„ef fects .of, .externally <

generated fi'res or pipe breaks and missiles.

1 ~ Spatial Separation Between Raceways

a) ..;General .Plant Areas (Outside RGB)
c'

-Distances shown. consider the ideal arrangement of „two (2)
d:raceways..only:..r Zf~anore. than, two (2)z raceways exist.-in'.any"par=

'cular arrangement, physical separation„distances:;chosen must.-.be
based on the complete configuration. Additionally, minimum
distances are shown assuming that there are no equipment or
materials in that distance that can aid in the propagation of
fire.

r r r r

(1) Minimum horizontal separation requirement between any two
redundant Class 1E divisions is 3 feet. This is also appli-
cable if one raceway is enclosed and the enclosed raceway is

'.,". «. not, laker, than. the zopen;raceway...u "zI~ e"'>.: I 'D -I z'zone

","z( ~I It %, ( oi,.(- " «u-r) 1; t r 'r —
~ ( '= h"

OPEN TRAY
"~DZV I DIV ZI (TYPICAL)

3 I

(2) Minimum vertical separation requirements between any two
. redundant Class lE „divisions are shown below..

I ~
«t .DZV 4

~ ~

equipmen ... These ps~e'i' CT npr
8'IV I

.OPm OR -cu
ENCLOSED
TRAY OR

CONDUZT

Barrier .or:„.-.
solid
Dtttom~ ~DIV;I

7"zz; zzzzn~'

5'ZV I CONDUIT
(TYPICAL)

. 'THREE OR EORE '. ~DZV(1111
-'-iPER TIER AND . ')= '. '* ., *- .

NO AULOMATZC,

DIV II
TWO OR LESS

'z <PIRE'DETECTION ..

i G. EXTINGUISHING
'AVAILABLE'" <':

iDZV .II ... ~,

~DIV II

c:~DZV.ZZ '..: .,ir:.

~ ~

~ ~
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(3) Where minimum separation requirements between two raceways
-E cof „redundaptt» C3.assc1Endivisions. arecnotamet,;onesof;)the."

lgOllOWiggVmeth)OdS Shagl .heiimplementede Claaa z ). COmpcn" ntc
oi one division a1.e "senarated zrom Class 1E ccpoonents o" other redundan"
divis'ons. Min~aA)) @Br)1zoÃtq3. %e'er)ationfor trays. con"uits, ana car.zer
witnin e))closurcs are described below. Note that U)e separat on dis'ances

-„c or g.u Open)mnclosedcRaceways Insta1ledaPara3.g,el, -wc.

t»rr e) te v ) e r» I ' '» te t'
divisicn're. co rc"' ~ \

I» q»»ie ~ »

DIV I B
~DIV II DIV I

e "&r t
tetr( Vc

.ta ~ ~ ~ »'ace '

7

"-'.Beecher .'(Typical)

»' r» r

~ I»» Dc ~ e ir. ""=," distance

based on 'w)e ccmpLe):e coKR.C))rc t" Qnr "y C )a.. '" ~ Vea r r)lr')
- ~ t » ~

in ~hc orAQc- ~e tior t!.
2. Enclosed Raceways Installed Parallel

O))» D ..)vza. ~ ..')C,.!VD»'r)(»". e.XC.LO~' ' ( I; .c..
!~ )»T D,O )U)»)Z).)! ti 0»)' » tlc '»e»l

I Installed Tray,„Covers"or Barriers
Tcp'..

~DIV I ~DIV II" (Typical)

~ \

DIV I

~) Bottom
~ ''I

I
~ \

~ '4

~ . r —~DIV-II':

))QTE ) DP...,ENCI.OSE')»»70r

~ D

'»

)»rl)»»'tp

DIV: V»4 D~":

B = 12" Minimum or Plush to Ceiling
<E„z -- GR,C'» 12".Minimum or Plush to Floor

„.I-,>,;D ~ 1 Mxnxmum

F 'R
, -„Note 1='No'inimum separa'tion distance is required be-

tween redundant division conduits or enclosed
.trays but they must not physically touch.
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Vertical Separation

;..:; "c. "..:l.;." DOpen/Enclosed Raceways: Installed .Parallel.=" ".
o: recuncant "'ass E "'v.s on; are no.. me=, one c
=o 'owinc me"';o. s sn~ "=:.:..p emen '=".

',eve s~- ~ +
1 ~v ~ ~ m DIV I"vr versa q. Ot isr-

~DIV I
«~ j "ir.i aa«-.

~DIV II ~DIV II

A )A A..'; '

2 ~ Enclosed Raceways Installed Paral1el ev (>Vhms I

DIV I
,. QDIV I

DIV II
~DIV II '

ujI-
OZ

A = 12" Minimum or Flush to Wall.---"

Note 1 ',:- No'inimum. separation distance I resqireud bet-
'ween redundant division conduits or enclosed

trays but they must not physically touch.

(4) Tray covers shall be used for all crossovers of redun-
dant division raceway systems, except when the bottom
raceway-~i's a conduit. The schemes shown below shall be
used regardless of .'M'e voltage level of the cables in a
crossover 'ra'ceway system.

I I 11 Z 1 I

::~DIV!I'.."..=..

n asia v r
..us: ~. "lo.

1" Min

DIV I

DIV"'I 'IV II
~ V s a" " p 1 A I

"W" is defined as the nominal
tray width of the widest tray
involved.
3W ~ 3 times the nominal tray
width or flush to a wall

SECTION A-A



1 2 ll 12ll

DIV I
"-DIN I 1" Min~=

DIV ZI gB MDIV II
SFGTION B-B

~DZV I DIV I

~ ~nc'o&e„
DIV II

1" Min DIV II
1 2ll 12"

c(
SECTION C-C

(5) Open raceways assigned to route NonMlass 1E power
cables (Division A or B) shall be separated from all
Class 1E raceways using the separation criteria spe-
cified in a) ~ (1) through (4) above.

b) Unique Requirements -For-Certain General--Plant Areas

1) Cable Spreading Room and Cable Chases

The minimum separation distance between open trays of redundant
Class lE divisions shall be one foot: horizontally and three feet
vertically. The minimum separation distance between conduits and
open trays of redundant Class 1E divisions is one-inch with a
barrier provided when the conduit is below or to the side of the
open tray'and three feet when the conduit is located above the
open raceways. Where these distances'cannot be maintained, fire
barr>.ers shall „be installed'-Autos'tie dire detection"and
suppression must'be piovided oi these areas become General'Plant
Areas.

2) Periphery of PGCC

A modular floor raceway system is not provided'in thf.'s-'area.
Cables in this. area shall be routed -in .grounded flexible conduit
with 3 feet horizontal separation maintained between redundant
Class 1E flexible conduits. Where this distance cannot be main-
tained, one of the redundant divisions shall be routed in rigid
conduit.—The-redundant-conduits shall not touch''(a'"fire barrier
may be used to physically separate the two conduits).

3) Class 1E Underground Duct System

Class 1E equipment located remotely from the plant (e.g.i equip-
ment located at the ultimate heat sink) is serviced by divi-
sionally separated Class 1E underground duct systems and manholes.
The underground duct system for Class 1E systems is constructed of
steel encased in reinforced concrete. The minimum horizontal

8
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3) Class 1E Underground Duct System (Cont'd)

separation between redundant duct banks measured from the
bank edges is 18 inches. Redundant duct banks do not
crossovere '.Se'paration within manhoIes psi-provicCecf by
barriers.

Dp7 T ) 1
1l Msv

c) Power Genera.tion Control Complex (PGCC)
a ~

1 a

Separation-is-provided-by the design of the-modular floor in the
PGCC The modular floor is latticed and constructed of steel "I"
beams and rectangular steel tubes forming longitudinal and
laterial raceways. These raceways interconnect the control
panels (which are bolted on the modular floor)"'and tSe termination
cabinets. The network, including transition and extension race-
ways, provides separation using vertical and/or horizontal
barriers and fire stops. Miniducts (raceways within raceways)
are of similar-construction to the floor raceways and provide
separation-withe"We-longitudinal raceways;--Cables-in the mini-
ducts are routed in flexible metailic conduit. or wrapped with
Siltemp tape.

When it is necessary to route cables between PGCC sections which
are not directly: connected by floor raceways it; is permissible to
route these cables through the cable spreading roomr a special
set of raceways has been allocated for this use. The cables and

,an.oraceways.. shall be considered-part, of -PGCC and. therefore are iden-
tified the same as those in PGCC ~

4

2. Spatial. Separati:on, Within Enclosures andrEquipment -"-.,
s a

Where, devices of redundant Class 1E systems are mounted in or on the
same enclosure or equipment, physical separation,(six inches),
barriers,. or isolation devices shall be provided<. In addition,
separated or. isolated..terminal boards and wiring shall .be provided.
When it.-is necessary for a single. device such as a.relay. to be con-
nected-.to. wiring from. redundant. Class 1E.divisions, 'the intruding
division,wiring„shall be routed- immediately. away from the. device to
attain the required six-inch separation or to the extent where a
barrier can be installed. Within open faced instrument racks all
wiring-between +rminal boxes and the instrumentation shall be routed
in flexible metallic conduits.

3 ~ Separation- for Fail-Safe Systems,
~

'

Outside. of equipment and. enclosures, circuits:belonging „to fail-safe,
systems or portions of systems designed to be fail-safe shall meet
the fo3,$ ggj.ng requirements..;

r a 4e r s,, ~ i)t ra a

a) The fail-safe divisions do not provide redundant safety functions
to the non-fail-safe divisions except as noted in 2) below.
Therefore, in general, no separation is required between the non-
fail;safe divisions (Div 1, 2, 3) and the fail-safe divisions
(Div 4,. 5, 6, 7) ~ . The following specific criteria applies to
fail-safe circuits:

~ 4
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1) External to PGCC fail-safe circuits shall be routed in
grounded conduit (rigid or flex) or totally enclosed
raceways carrying only fail-safe cables/wires; the
grounded raceways are provided only to preserve the
fail-safe nature of these circuits.

2) Within PGCC fail-safe circuits shall be routed in
grounded flexible metallic conduit carrying only fail-
safe circuits and shall be assigned to raceways as
described below.

3) Since the Nuclear Steam Supply Shutoff System logic out-
puts control Divisions 1 and 2 valves and PGCC contains

„no Division 4, 5, 6, or 7 raceways it is necessary to
route the fail-safe cables with non-fail-safe cables.
Hense, Divisions 4 6 6 cables are assiqned compatibility
with Division 1, and Divisions 5 6 7 with Division 2.
These Divisions are compatible in General Plant Areas as
well as in PGCC.

Considering the above, Division 1 raceways/cables/wires require
no separation from Divisions 4 or 6 raceways/cables/wires;
Division 2 raceways/cables/wires require no separation from
Divisions 5 or 7 raceways/cables/wires. Divisions 4 and 6 shall
be separated from Division 2 and Divisions 5 and 7 shall be
separated from Division 1. Divisions 4, 5g 6i or 7 need not be
separated from Division 3 except to preclude direct bridging bet-
ween redundant Class 1E raceways.

b) RPS SCRAM Solenoid Cabling

Wires from both RPS trip system. trip actuators to a single group
of SCRAM solenoids are permitted to route in a single conduit. A
single conduit shall not contain wires to more than one group of
SCRAM solenoids. Wiring for the A and 8 solenoids for the same
control rod can run in the same conduit. See Figure 2.

c) NMS and Main Steam Line Cabling

Cables routed through the containment penetrations are grouped so
that failure of all cabling in a single penetration cannot pre-
vent a SCRAM. This applies specifically to the NMS and main
steam line inboard isolation valve position switch cables. See
Figures 2 and 3.

d) RPS Power Supplies

Power supplies to systems which de-energize to operate require
only that separation which is deemed prudent to ensure reliable
operation- Therefore, the RPS motor generator sets output
cabling are hot required to comply with Class 1E separation
requirements.

e) Four Division Separation

Wiring for the four RPS SCRAM group outputs and the NMS LPRM

inputs shall be routed as four separate divisions'ee Table XV
and XVI and Figure 2.

10
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f) The NMS cabling in the area immediately underneath the reactor
need not'be completely routed 'in enclosed'aceways'or'eparated
in accorNEce'-'QitfinSection Il.Bila due to. space-'imitations and
the need"'Ro'r"'cable'lexibility"."---""''--"'"

Qround e~ ., acowc'vs ',.' a ov'( Q» c ) 4 'o proser's e vzj'-

g) Class 1E. logic'-3.nputs- to the'RPS and"-Containment Zsolation System
from main steam turbine process and status sensing instrumen-
tation (Load'Rejection'x-Turbine Tiip) - Turbine"Generator
Buildin'g le'ak detect3.on and-Main-Steam"Tunnel- hi'gh radiation
instrumentati.on "their'asso'crated instrument."ra'ck's','abling and
raceways are located in the Turbine Generator Building This
equipment, even though located in a non-seismic Category I struc-
ture,'hall be'moun'te'd to- sei.smi'c Category .I requirements and all
related cabling routed to Class 1E requirements.

r s

Raceway, Cable, Equipment,* and Enclosure Identific'ation
Pt Cd'< <0 + c g - r„O, 0 5, ~ $ t 'I hl 'I

a) Class 1E'- cables-wouted nothin- conduits- need riot'be- identified
within the-'condui:t.""" ' co""""i'> e 'n ',genera Pxan'. mr~sr. a

b) Class 1E General Plant raceways shall be uniquely identified with
a .color coded marker every 15 feet,'t the beginning, end, at
pull boxes, and discontinuities '(wall's, "stru'ctures, 'etc.) as

- shown in Table IZI.
C ~ ~ \ j

~ ~

c)" Class 1E cables ~uted- in-Division 1 'through 7 raceways in" General Plant-Are'as--shall be uniquely identified with-':color
"-c'coded marker 'every"1'5 feet-'and at their termimations-as shown 'in

Table ZIZ. These markers are provided on the cables up to the
first termination within equipment and enclosures.

d) Class 1E cables routed in PGCC raceways shall be uniquely iden-
."4ified with a color coded marker every 5 feet near the cable
'ivisional marker as shown in Table V. These markers are pro-

" -"vided on the cables up to the first termination within equipment
"'and enclosures. 'GCC longitudinal raceways shall be identified
''with a color coded marker every 5 feet. Each lateral raceway

shall be identified at the longitudinal raceway lip centered
'""above the lateral iabeway.

e )-a Ri'thin"encl.osure's"- and". 'eq'uipment'l'as's=-'1h 'intrudex"'cir'cui'Es- shall
"'b'e 'uniquelyo.id'entiK'ed with" a- c'olor'coded marker a't "1 2'+ '"2 'i'nch

"e"int'ervals as shown in. Table VIZ;-"AdditXona*lly,*to.'differentiate
'between cables and wires,'olor coded-wire- markers are utilized
- as shown in Table VZ.

f )' Cir'cuits 'that have been upgraded from Non-Class 1E to Class 1E
and are already installed in raceways shall be identified with a
Clas's'E color coded. marker't termin'ati;ons, pull boxes,- and
entrances and exits to raceways. Upgraded cables shall be
routed in Class 1E raceways. Cable installation records shall'e reviewed to provide assurance that these cables are routed in
Class 1E raceways and installed to Class 1E requirements (cable
installation parameters). Otherwise, megger and continuity tests

""shal'1" be perfoimed, termination and routing reinspected to Class
1E requirements, and documentation prepared verifying the

' upgrade.

11
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-g) Equipment, and enclosures,shall=be uniquely identified with two
-color,.coded. markers';- one marker with the identification number
. and.:a-.second with the.:,assigned, separation division; of -„the
residing.;components',ccables; and wires. These markers shall be
color coded as shown in Tables III, IV and V. Individual com-

Cponents 3.ocatednon-or:in „equipment.„and enclosures.,require iden--
=tgicatjon~markers.-(qotonecessari,lysqolor co4ed)< but-need-not
.have individual.;divisional;,separation'markers q For. example, an
; instrument„zack-,shall;„be;,uniquely„identified with color. coded
~ identificatio11„marker and:a.-'divisional. separation marker :
..However, .each„ separate instrument need-not.,have> a.'color coded
-identification marker or a divisional separation marker.

h) .Within open faced instrument racks wiring from terminal boxes to
individual instruments is routed in flexible conduits. These
conduits need not:be.identified- with a cable identification
number or with a divisional separation marker.

fll > t" ~ > rt> > \'\ 0 > >>R- '>'> > W>> t '> 1>
>' ~ ~

i) - ~o .different-.equipment, enclosure, and cable identification
schemes exist within PGCC; one for'hose provided within the

-General; electric NSSS scope and,;the other";for -thosecproyided .'„
.-within the Balance of. Plant scope. Refer to;Tables IV,,;V, ~ XIII,
-,and XIV-for details of. these-schemes,

Transient Data Acquisition System (TDAS)

The,,TDAS. is., a;NonMlass;1E, computer„based~~data>collection- and
reduction- system-.which= receives. the majority-.of - its. inputs from Class
1E systems'.,The,system"shall;be 4esigned as follows:,"

~ ~, >' ~

a. All TDAS input circuits within raceways shall be identified and
,"routed to Class,-1E: requirements up to a remote. isolation device.
- From the isolation device to the remote multiplexer the circuits
are considered to be NonMlass 1E.

b. Remote multiplexer. outputs-are- transmitted toi the-computer yia a
; fiber optic cable which is"inherently an .isolation device., The
: fiber optjq cable, therefore,-can-.-be. routed, in any raceway
;.,without.regard, to-separation criteria.

ec ~ 'I TDAs: remotesmul tip).exers.- az e'.supplied > frog-„auNonclass 1'E 2)vDc
.'urrent-.limiting.- power"supply'--.The-power source-to. this",power
~ supply,,is:.,Claqs~-1E„with;.a..ClaSs 1E-„isolytion"dept.ce. —; The. circuit
';.to the power supply shall be routed as- prime-(see Section
~II.C.13 .:-Downstream of the power supply, the circuits shall not
be routed as prime.

Uw
6. General Plant/PGCC Interface

>\ >,

For the purposes of cable identification General Plant Area cabling
entering the PGCC- interfaces with PGCC cabling„-at..termination modules
within -the termination cabinets. This cabling shall be designed to
the divisional compatibilities and designations as shown in Tables
XIII and XIV.-

> ~ > > 'VP ~
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7. Isolation Devices

Where circuit isolation devices are required, consideration shall be
given to types of devices available and the type of circuit protec-
tion required.

Isolation device types .shall be applied .as follows:

a) Class 1E power circuits shall be isolated from Non-Class 1E
circuit faults by devices which provide adequate circuit
interrupting capability. Circuit breakers tripped by an accident
signal are preferable. However, where Non-Class 1E circuits are
helpful to operations personnel following an accident, coor-
dinated circuit breakers or fuses actuated by time overcurrent
trips shall be used. Trip characteristics shall be such that for
all faults the downstream device will interrupt current prior to
trip of any upstream breaker or fuse. Various combinations of
fuses and circuit breakers may be used.

Zn addition to current interrupting devices, current limiting
devices may be used either alone or in conjunction with
interrupting devices to isolate power circuits. Current limiting
shall be accomplished by using current limiting or isolation
transformers

b) Low energy Class 1E circuits shall be isolated from redundant low
energy Class 1E circuits or from Non-Class 1E circuits by devices
such as relays, isolation amplifiers, resistors, fuses, circuit
breakers, or current transformers

When it is necessary to interface between redundant Class 1E divi-
sions, relay coil-to-contact isolation is acceptable. That is, the
coil of the relay may be powered from one division and the relay
contacts can be used for interface with a redundant division

The contacts shall not be used in more than one redundant divi-
sion circuit since this condition would be contact-to-contact
separation .which is not acceptable.

Class 1E instrumentation circuits may be isolated from NonWlass
1E portions of the circuit by a fuse, resistor(s), or an isola-
tion amplifier.

Associated Circuit Design Requirements

1 ~ Prime Circuits

a ~ Redundant prime circuits shall be physically separated with the
same requirements as redundant Class lE circuits (See Section
ZZ.B) from the load side of the source circuit protective device
to the final connected load except as noted in c. below. For
example, a Division A'ircuit shall be separated from a DivisionB'ircuit and a Division 2 circuit; a Division B'ircuit shall
be separated from a Division A'ircuit and Division 1 circuit.

b. Class 1E power sources shall be protected from failures within
prime circuits by a Class 1E isolation device.

C ~ Deviations to prime circuit separation criteria implementation
are as follows:

13



(~
— . ~ 1) " Circuits downstream of Class 1E Wsolation devices (circuit

breakers) which are tripped by an accident signal shall be
--treated as -Non-Class-1E'andrnot-as "preme'. - '"

d I ~

--2} '-"Emergency lighting, obstruction lighting, main control room
normal lighting, meteorlogical tower supervisory, and fire
p2oteHioiPcirc6its shall~ be grovided-with two series Class
1E isolation devices (circuit breakers/fuses). Downstream of"- ""the Becondcksolation"device the-ciicuitcshall 'be"'treated as

c—cuNon<Xass 14 Snl~nat as"prime"v-cc aoecua"'. =""--

3)' single'-circuit supplies power to the Technical:Support
-.--,''-Center -(TSC) ~ '"'Thiscircuit shall be routed- as: prime-to the

~ - -Motor Control Center incoming breaker (NonWlass 1E) located
-in -the TSC ~ Downstream of this-'breaker =the circuit shall be
tr'eated as-Non-"Class 1E"and not as'rime ~

')

--Circuitscsupplyingcpower to the 24VDC power sources for the
Transient Data Acquisition System remote multiplexers and
the General Electric"scope Regula'tory Guide 1;47 displays

"'-~~"shall be"routed as"prime-from. the Class"1E"-isolation device
— (circuit-breaker) to. the curient limiting 120VAC/24VDC power

--- supply"'ownstream of. this--power supply the circuits shall
be treated as Non-Class 1E and not as prime

S) Circuits supplying-power to'ther Regulatory Guide 1 '7
-= -- .displays from the -Division 1'and 2 24VDC batteries shall be

treatedyas Non-Class 1'Erand= not as-'primei'u

vp 'h 'a\V ~ i \ ~ .

6) The Non«class 1E inverters (IN-1, Security System, and TDAS)
input power ciicuits from the Class-1E 125VDC battery shall

* - be treated. as prime to the= inverter. Downstream of the
inverter--the output circuits shall be treated as Non-Class
1E and'ot as prime

2 ~ Proximity=Circuits

'roximi:tycircuits:.when routed. in-a Class 1E raceway ("Associated by
Proximity" ) shall meet the same physical separation criteria as that
applied to the Class-lE circuits as follows.

~ v 'i.'.one Or Li(. Ci cu. Qp c. Qst' '~~As iol ~ a ~ Qz c '. '4 ~i
a. Routing'criteria for proximity circuits are as shown in Tables X,

XI, and XII external to PGCC and Table XIV within PGCC ~
"-. Pioximity circuits-may also be prime circuits. Refer to SectionII C 1 for prime circuit separation criteria.

b Proximity circuit sections routed in Non-Class 1E raceways shall
be treated as Non-Class lE and have no specific separation cri-
teria applied'except as"described in Sections II.B.1.a'5 and
II.C.1 (See Figure 4).

c. Within equipment- or enclosures, no specific'eparation criteria
is applied to-proximity'ircuits= unless- they are also*prime cir-
cuits.



d. Bridging; Circuits--:.-
e ey/

1 ) Class im circuits', prime circuits; ahd: proximity circuits,
as shown in Figure 1A shall not bridge between redundant
C3.ass;,1 gcraceways;.:, Design-;control.,to - aler t; designyrs of, a„-„„

potential. for cable, digect,bridging.--isr provided. by Nate. 6 in
thpo mmpatyrgzeguga51e,; schedule.-g Ba~ prawiz)gq<.»$ 5(Or and class
E551 }.">1Fefer to; Tab3.e(WIVy „-.Examples".:1" through.,9.; ns;...ea-„

A ' ' 8 X e e e l e ee 4 ~ 5 h x wv
~ ' S Jl \ ea — t 'I '4

2) Secondary.. bridging'within- Class 1E equipment or enclosures
is allowed for low energy circuits as shown in Figure 1C.

e e\= ~ h / 0r r

3) Secondary bridging by-proximity circuits. is allowed to occur
within NonWlass 1E or.Non-Divisional raceways as shown in
Figure 1B „, It. is..acceptable to route. Divisions; A,. B, XXXly
XXX2, and-XXX3 cables together in the same PGCC

Non-Divisional raceway.

e ~ Note 5 of .the>.computerized.- cable schedule„is .assigned,to any .„-
NonWlass 1E cable. with „the potential,to become- a direct bridge.
This occurs when.,Wis cable. is routed"in: a;-Class 1E.,paqewayoand
has a continuing section- routed in a Non-Class 1E. raceway. For
example, Note 5 would-be applied to-a= Division Axcable routed in
a Division -1 ~ raceway and subsequently routed into a
Non-Divisional PGCC raceway; potentially this cable could be
routed into a Division B raceway and .then,ipto.a Division 2
raceway creating a,,direct; bridge.

Prime and Proximity Circuit Identification
m AVe

a. Prime cables routed- in, Diyision A and B raceways in general plant
areas shall be uniquely identified with p color coded marker
every 15 feet as shown in Table IV except as. follows:

1) Prime cables routed in conduit need not be uniquely iden-
tified with the color coded marker.

.-; =- 2.).... Enclosed=. and open"raceways shall be identified .every 1-5

=.".-.:.-„;„„..-feet-, at discontinuities, at. pull- boxes,- and.-at end points
With the appropriate prime color coded marker. If Class 1E
cables are also routed within the same enclosed raceway then

.'ot.. the raceway.- wi13. beoj4entified-ys-„Diyision le~through" g<- and
no.prime,.garjcer, is.— required,

3.) ,Cables that have been upgraded, from NonMlass 1E to prime
and are already physically installed in plant raceways shall

-„: not be retrofitted.with the prime„,color .coded marker.iexceptl
at all terminations, pull points, and entrances and exits to

—,.raceways. C ~ ~ ~ I ~ - ~

b. Prime cables routed in PGCC raceways shall be uniquely identified
with a color coded marker every 5 feet near the cable divisional
marker- as shown in Table V except as, follows:

15



Co

Circuits. that have been upgraded from NonClass 1E to prime
and are already physically installed in the PGCC raceways
shall.. be-identified with=the. prime .color coded.marker:only
at:entrances and exits to,PGCC.,raceWays and,at.terminations
within enclosures~, ~e~g.q» con;.rc.. ~~ a,~e:.;.. ces~ -,.n~. s c

en»A j 2 ~ c( ca( 4 d1+ Qc b cc ~ 4s Qrov (,

Within tClaSs m') E. „enclosures lyndcequipment;intrgd ing sprite circuits
shall be-.identified the('same as-Class 1E~intruding-circuits as in
II'.4.e above.

e«c (a ~ bv'0/ c'( ~(c $
(% t( '( Tl C ( 1 ( c (,( . «1 '( I (+('

d. Within Non-Class 1E-mu3.+-divisional;enclosures and.equipment
assigned to either Division A, Bg XXX1g or XXX2g an intruding
prime circuit shall.-benuniquely,-.identified as.in;ZZ B.4.e above.=

rC ~

e Proximity circuits shall(have a unique. color; coded. marker as
described, in;Table:ZV.,-... e(

f ~ Conduits which contain prime and proximity cables with a Division
1„-through 7 ~ompatibi),ity<shall. besjdentified wj,th;the
appropriate..divisional „separationngarker eyen -.if +ese.cqnduits
route tocNon-Class r1E enclosuresqor~tequipment.„=ss E race ~~v are

( ( " ('\ ( 4 -C

NON-CLASS lE- CIRCUIT, DESZGN REQUIREMENTS -.c i =. i(: ' ~.
(k 'h(

Non-essential circuits. or. portions.„of .circuits, which, are„-not prime or
"Associated gory.,Proximity"( are termed.and treated as Non-Class-1E. ~ Refer
also to Figure 4..„-Electrical. separation criteria shall not apply to
Non-Class 1E circuits except as noted in ZZ ~ B.1.a) ~ (5) or below for uti-
lity power circuits, -.,NonMlass ~ 3E:circuits shall be assigned to Non-Class
1E divisions as shown in Table XIV Non-Class 1E raceways need not be
physically. separated,,from. each other or.„from, any Class 1E raceways. unless
they contain power-circuits. .Deviations to strict divisional assignments
are as follows:

2 ~

Digital computer signals-in the reactor building are routed in Class
. 1E divisional raceways as applicable by the device being served.
Non-Class 1E digital signals in other areas are routed in instrumen-
tation raceways =of Division B;-iryespective of device;,division being
served. "pr. ~ w o-( «q«w ~ - (" p(, L ~ «(s g=« ~'(«g«(p(

I( « ' ( ' '«8 ~ (

Analog computer'signals;,in ..-the reactor,»building<ar8, routed rin,.Class„- =.=

1E divisional raceways vaz. applicable.by< the
device-being.-served'on&lass

1E analog signals ineothex areas are routed in instrumen-
tation raceways of Division A.

16
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o<

Non-Class 1E Division A=wnd B raceways,~..excepting.condurts; do'not exist
within the Reactor Building or::,the Cable Spreading Room; This, requires
that most Non-.&lass -.15 .~'ables;3e routed--in Class 1E:,raceways;i.;-.these cables
become "Associated;Ay .P~ximity!'.. -Division A,and-.B conduits @outed .,within
these areas are..designated;with separation markers as shown in Table IV.
If cables within these conduits have a Division 1 or 2 "compatibility"
then .the >separatLon,.markers >aha1l-..be>fain inaccordance..yd th> .Claps.-9E= requtr e=..

ments (see;Section.cXX+B'4)-.'ze s;- ~;"~ .".',".s» ".I int-v-1 r! c:.-c;.«:.", ar i..

Within PGCC, raceways are designated Division 1, 2, 3, or Non-Divisional.
No Division A..or .B -raceways exist":-;Thus.; Division..A,,and B,.:cables shall be
assigned to Division;1;and 2, respectively," .or to, a Non-Divisional -'-,-

raceway..":„- .. -:.".;=. sn;...l,i-;,n>c.. »„,.ue;>z .= c <,= .>. ~ .. ~" . a«~oi"-.

Within Class 1E Main Control Room panels Non-Class 1E utility=power cir-
cuits shall be separated by>6" or a barrier from all other wiring.

Non&lass.;1E .cgrcuits.:need, got. be"uniquely „identified.~npide enclosures .
or equipment. except fog,;;yires .'as„,,shown„.in,-Table VI....

>\ + »> = \ 9% «QVi
NonWlass -1E. cablesxrouted in. open ~clays. shall,;,be,;uniquely identified
as described in Table IV. Non-Class 1E cables shall be tagged with color
coded markers':,at..their. terminations,'ull points, entrances and exits to
raceways, and every 100 feet. Division A and B raceways are tagged every

.,'l,00 feet, at discontinuities;-.:entrances and;exits.=to rOoms,-..gu13. boxes,

c> c4,'. ~ »«> - «>,> " .> ~ w««v»«
-Non&lass 1E .cables.-routed:.in PGCC raceways. shall .be uniquely.>identified
with a cable S.D .,marker every 10 feet.and with .a,color:.coded =cable
".separation..marker.qeyery 5.„fe~;as shown in,Table V.;cc,w,v- n;.<, ~

««W% „4 ~ 5: ~, V C « ., « ~ 4

.The NonWlass -1E-cables which whollyqroute in-compatible.NonWlass lE
raceways (Div. A or Div. B) are routed in accordance with cable routing
criteria stated in Tables X, XI and XII. Division markers for
equipment/raceways and cables are color coded per„Table .IV.

«

Criteria Implementation -;„~-
, «c:.4 v',- «),>,J,.vh.b„c„", ',.>-.;; . v(. o odv} c >«v .s''>

The purpose. of this section is to assist the design engineer in the implemen-
tation of the design criteria. The principal elements for design consideration
include: ~na co™a«'." s Q >«>,a«; ,. l... g'- cuo„ Q "~gQ3L>w a '8 rout o 'll gas.,

' v s=on-. r\. ew« 'v='as aD," ca~:.-. Dv tne o'-'vl e be' se v
Device,,service requirement,,q .;.

~ ' e > « 'A '> ~
4

Providing an appropriate power supply based on device
service requirements,

4 Assigning the cables to meet device/power source
compatibility,

4 Routing of the cables in raceways to meet 'the separation
criteria requirements, and

Enclosure/equipment/raceway/cable identification.

The following details explain the steps to be followed to assure proper imple-
mentation of the criteria.

17
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Class 1E Circuits-

Class lE"systems are listed in Table IZ. r
OCCCa'... '.'!'O«'«'; By CX .. L' d:.V«,~.'..O.. C-. an« 'On . " ':O:.

All Class"1E electricalcequipmerit is "tagged=witR"ari"equipment"nGmbei'n addi-
tion, a-division identification"marker is prove.ded"whi.ch indicates the"assign-
ment totBne oX seven" BiViSibns"(Divisions"1,-2,'5, 4, 5, 6, 'Knd 7')"

'his'""""'ivision

marker is 'inscribed'ith color coded characters using the color scheme
shown in Tables III, XIII, and XIV for all equipment external to PGCC and per
Table V'for equipment-internalrtooPGCC"including control'oom panels.

All devices required to"preserve Class lE functi'ons"are'upplied from-Class 1E
power sources'of the compatible division as shown in Table II. For example, RHR

Loop A is supplied from the Division 1 Class 1E power source.

The assignment of a. propei cable number is key-to the implementation of separa-
tion criteria. Each cable number is guided by Class 1E division designation,
the equipment-of origiri, and the. circuit/cable'.identification-number.="The metho-
dology of cable numbei'ssignment and the significance of various characters are
provided in Tables VIII, XIII, and XIV. Zn addition to the unique iden-
tification'umber;-each'able"is also"identified'»witli"a'ivisional"marker.as- -—

shown iri. Tables-IZZ and "V»'-'
~ AmaL

Routing criteria for Class 1E cables in General-Plant Area raceways is provided
in Tables X, =XI and XII; Table XIII provides'he'outing iequi'rements inside the
PGCC raceways's indicated in these tables, routing of Class 1E cables in non-
compatible division raceways or Non-Class 1E raceways is not permitted .

« -."S= i Ca' "-l 'ul '" l .-'i L c','. c '.".. "saL. '':...C ~'' CL'- ~

'ivisionalized'raceways-are designed to meet =the- criteria -requirements as stated
in Section II"B.1 ~ 'he" raceway" identification scheme's provided in Tables IZZ
and V.

~ 'I

Each class 1E enclosure is identified with an appropriate divisional marker to
show the residing Class 1E division of the internal cables and-wires. Intruder
circuits are identified with a color coded-marker in accordance with Table VZZ.

B; -Prime Circuits "

prime ci.rcuits-are"*identi»fied-on the"cable'schedules 6y a"A'I or B'2 de'signa-
ti'on-in the "SFTY CLR" field.''See"'Table"ZX'Column 14'for details'A'1" Signi-
fies-a-cable that connects a Class 1E Division 1 power source to a NonClass lE
Division A device. Similarly B'2 signifies a cable that connects a Division 2
power source'o a Division' device.

The Division 1 power source is* nevei Connected to a Division B device via a
B'able'i'milarly, a Division 2 power source is never connected to a Division A

device via an A'able.
All prime cables and the Non-Class 1E divisional raceways in which they route,
in addition to the Non-Class 1E identification markers, are identified with a
checkered marker as described'n Tables IV and V.

A'1 and B'2 circuits are not routed in the same raceway. The separation
requirements for the prime cables in enclosures is the same as that for the
Class 1E cables as shown in Table VZZ.

a ~

Within PGCC prime circuits are required to be routed in Class 1E compatible
divisional raceways as shown in Table XIV.

18



C - ~ Non-Class. 1E Circuits
A

~ -NopKlass .1E circuits„.suck. as. Turbine Generator, plant service circuits, etc.
are assigned to either Division A or Division B. As described in Section ZZ.D,

. lNon-,Class- 1E, raceways for. routing.. of )on.-Class 17,cables do not exist, in all.
~g.anat, areas.. Therefore, certain,Non-Class,,1E,cablesc:(prefiped wi+A or B), are

mepqquj.red to;.be..xputef.in> glass>.1E- raceway systems.. guch. cableq are,,treated as
~;~.associated-.by. Proximity"; and are..divisionally marked, as shown. in-Tables- IV and

Dalvi ii ~
'

—. — ' ~ H DTaw i ~ v c ', v — ', i . a

ITI 1 t v i ~ ~ w«r v v a ~ r l ~ i r vie ~ e'D iar r v — er " v«i*a e ~

Within PGCC, Division A, Division B, XXX1, 2 and 3 Non-Class 1E circuits are
- allowed to, be .routed- together in a Non-Divisional raceway. Precautions must be

-.,o taken. to-,assure-that.„, these, circuits do not, cause direct bridging ~ Refer to-
,= Table XIV for further discussion.

u3.on c"" «».'.: c i

de logy .>. "BD,'.e

'rica;-:c". r v-..."
r-

~c.cI cc 5'=
r

~ ~ I D

'I I

a~Detail 1 " ''-e ~ e - ...-it,
~ ), r '8 aa M ' A ee ~ Ie A r

e Dame:i v i nv ~".', =3 CneL '. '.. ?ioi Cr'" Va .Xcl'l! ".'li r" C' t '.'.
., Transition;-Point, -.,

TP

Non-Class 1E

Device .

Class 1.E Raceway

~ - ' ! v e C outeyn 0 " )toaa ~re, i IL

4

e

-AHISC-9001
, —Typical-Cable Tag-AHISC.-9002 ...

.—Typical Tray-.Compatibility C1--.

Non-Class .1E""- Non-Class 1E

-; Raceway „;;,End Device

-AHISC-9001
Typical Cable „.tag-AHZSC-9002
Typical Tray Compatibility CA

Detail 1 illustrates the treatment of a proximity cable with sections routed in
-both Class 1E and Non-Class:IE raceways. Due to the programming limitation of

- = the computerized cable schedule, -such a cable is treated in two sections ~ The
section routed in the Class 1E raceway is assigned a type, a divisional com-

. patibility, and an AXXX — 9000 series number in the cable schedule. This entry
(see Table ZX, Column (2)) is developed as shown in Table VIIZ, Item (2) ~ The

. cable-destination is called-. out -to be TP. —,:an .imaginary Transition Point — with
a. note thati.the- cable continues to be identified with a consecutive. number.

fRefer M.Table„-ZX~oColumn $ 4]igor petails.. oThe portion of the. cable which is
Drouted in aeNon&lass, 1E; raceway has,.type/cable,compatibilitycnoted in Column 2

opfa,Table ZX.- This. section. of .the cable is assigned a consecutive cable number.
The 9000 series cable as described above are color coded as shown in Table IV.

„Note that both consecutive cable numbers appear along the entire length of the
cable in the, Class 1E.as. well as.„the Non=Class 1E

.raceways'�

,

a

D. Non-Class 1E, Non-Divisional Circuits
2 ~ ~ v e ' r-a == ~ c ei ~ e I

There are certain systems such ap„the security system, fire protection,
lighting,. communications etc. which are not assigned to a division.
Identification requirements for these systems are noted in Item 2 of Table IV.

I~

pgi,'t f li e
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General Plant/PGCC Interface
~ ghr I ( r, ~ rr ~ 1'1 1 ( r ')c «i ~ «111 ~Crc i,.(1rh«rh' ~ wch — rh 1 « I C1

The requirements pf . General. Plant/P~C interface are shown, in Table XIII and.
XIV. GE NSSS circuit, design„is,.based on the general. details provided in Tables
XV, and XVI, I« 'I

~ - 1 - C « ~

"cc" =- ~. - '.".:. rou-e= in Cl.s: 1E rac:~;,ay systems. Suc:. ca~le= a4r =r».;z d««\ h ~ hh (- 1 1 \ I " 11 I ~ I « ~

To be provided in Revision 1 to this document.

V. References

WNP-2 FSAR Section "8:3

Contract 218 Specification

General Electric Specification 22A7416-'1
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TABLE I
POWER/CONTROL CABLE CLASSIFICATION

SERVIC
VOLTAG

(VOLTS )

120 VA
125 V

6

BELOW'OTORS

ALL EXCE

SHALL
MOTORS

HOTOR-
OPERATE

VALVES
SOLENOI

VALVES

SPACE HEATE

( INCo MOTOR

HEATER)
(See Note 2

C

(up to 900W)

PROCES

HEATER

LOAD TYPE

TRANS ~

(INC e PWRo

AND LIGHT'Go

FDR 'S '10

SWG 'R g lLOC

CONT e PANEL

(SEE NOTE'),
«7

(I

C

(up to 35k.

circuits)

METERING,
PRO'gECTIO

6 CONTRO

CKTS ~

o

-,, C
i

«'HALL
'MOTORS

~
(SEE.''NOTE

1

I«
:S l):l

C

«fj

(''I r .; Q l 1

ID O l'$

«Il 'l« iD ~

I$ 'I I«) l)«
«lj
J

)«

r

w7
ld
C «D

Ig
fh

l«) il
l I

~ r
fn l)
in .;l
(') Ii ~lll
ll
() )

I I«

1'D

iD l)
D)

120 VA
125 V

6 BELD

D)

P GC;:.
«)

ABOVE

120 VA

125 V

NA P ~)

i

NOTES:

1 ~ INCLUDED ARE: ELECTRO HYDRAULIC OPERATORS (EHO 'S ), HVAC DAHPERS, NMS STARTUP RANGE

DETEC1OR DRIVE MOTOR, HOTORS UP 10 1/3 HP

NA

NA

<n NA

«

III

l) l
I«)

(0««<)
o

I
0

I ««

ll
I«)
I
~ l«

~ 0 l)
lD P

ly
l)

l««'

«

2 ~ CONTROL DESIGNATION IS 10 BE RETAINED FOR CABLES REQJIRING SIZES LARGER THAN 510 AWG FOR

VOLTAGE DROP REDUCTION

LEGEND:

P — POWER

C — CONTROL

NA — NOT APPLICABLE

p«
(i
l ~

l«Il"

"«I
)f
p .««

«

«

f«) I
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Division I

RIR A

TABLE I I

ASSIGNMENT OF SYSTEMS TO DIVISIONS

Division 2

RIR B

OF SEPARATION

Division 3

HPCS

LPCS

Containment
Outboard Isolation
Valves

Standby Emergency
Power I
RCIC

Automatic Oepressurlza-
tlon Olv I controls

Standby Gas Treatment
(Loop 1)

250 volt DC Battery

125 volt OC Battery I

24 volt DC Battery I

Standby Service Water
Pump A

MSTV-LCS (Inboard)

Leak Oet, System I

CAC I

Cont. Inst. Air I

SLCS I

Mn ~ Cont, Rm HVAC I

Remote Shutdown I

RPT I Output

Safety-Related
Display Instr. I

Suppression Pool
Temp, Monlt I

fOR C

Containment
Inboard Isolation
Valves

Standby Emergency
Power 2

Automatic Oepressurlza-
tlon Dlv. 2 controls

Standby Gas Treatment
(Loop 2)

125 volt DC Battery 2

24 volt DC Battery 2

Standby Service Water
Pump 8

MSTV-LCS (Outboard)

Leak Det. System 2

CAC 2

Cont. Inst Air 2

SLCS 2

Mn ~ Cont Room HVAC 2

Remote Shutdown 2

RPT 2 Output

Sa fetym I ated
Display Instr. 2

Suppression Pool
Temp. Monit. 2

Standby Emergency
Power 3 .

125 VDC
Battery 3

HPCS Service Water

Safety&elated Display
Instr 3

Power 8, Control for Power 8, Control for
Selected non-Class IE Selected nonWlass IE
Equi pment (prime clrcults) Equipment (prime circuits)
Fuel Pool Cool lng and
Cleanup I

Reactor Bldg. Pressure
Control I

Orywel I and Head Area
Reclrculatlon Fans I

Fuel Pool Cool lng and
Cleanup 2

Reactor Bldg Pressure
Control 2

Drywell and Head A'rea
Recirculation Fans 2

ASSIGNMENT OF RPS, NSSSS ANO NMS TO DIVISIONS OF SEPARATION

(FAIL-SAFE

Dlvlslon 4 Division 5"

WIRING)

Division 6 Division 7"

RPS Al

NSSSS Al

NMS A

RPS A2

NSSSS A2

%IS C

RPS 8 I

NSSSS Bl

NMS B

RPS 82

NSSSS B2

%IS D

+ Compatible with Dlvlslon I
« Compatible with Division 2
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TABLE III
DIVISION MARKERS FOR CLASS 1E EQUIPHENT, RACEWAYS, gj CABLES EXTERNAL TO PGCC

RACEWAY
TYPE

H,P,C,S
H,P,C,S
H,P,C,S
R,C,S

» P
C

m i/i
0 {" ''i

CABLE
DIVISION '

3

4

CABLE
DIVISION
HARKING
CHARACTER

DIV»
DIV» 2
DIV 3

CHA1

RACEWAY

DIVISION
MARKING
CHARACTERS

*DIV1
*DIV2
*DIV3
*CHA1

EQUIPMENT/RACEWAY/
'< CABLE; MARKER .

BACKGROUND CHARACTER
COIDR COLOR

BLACKYELIDW
ORANGE BLACK

BLACKRED

LT» BLUE RED

~ O (~
A

.7
Q

r

IA
0

Q

R,C,S CHA2 *CHA2 GREEN RED
R,C,S
R,C,S

CHB1

CHB2
*CHB1
*CHB2

DRK» BLUE RED
BROWN RED

Raceway Types
E

H — High Volt Power ''"16 KV and
P — Power — 480/240/208/120 V AC

250/125 V DC

C — Control-120 V AC/125 V DC and
S, — Signal
R — RPS Scram SOV Raceway

above

below

» I -"

*Raceway 'type letter is utilized at beginning -.
, of marking characters,

Example: PDIV1 = Power Raceway, Division 1

n-

Typical Division 1 Markers (Yellow Background)

1LPCS-5 DIV» 1

Cable Harker

The Cable Marker Includes
Both the Cable Number 6
The Division Harking
Characters

*DIV1

Raceway, Pullbox, etc.
Marker

(Voltage Level is Added
For Above 600 V
Application)

DIV» 1

Equipment Marker

Black Characters
(Typical)
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TABLE IV Page 1 of 2
j jj

DIVISION MARKERS FOR PRIHE AND NONWLASS 1E ENCLOSURES, EQUIPMENT, RACEWAYS, AND CABLES

EXTERNAL TO PGCC
"J " ~

j

DIVISIONA
HARKER-

J

MARKER

BACKGQOUN

COLOR
C HARACTE
COLOR

E550/E551
CABLE
COMPATI-
BILITY

REPRESEN
TATIVE,
CABLE
NUMBER

CABLE
MARKER

BACKGROUN

COLOR

E550/E551
REFERENC
NOTES E550/E551

SAFETY CLR
FIELD

ADDITIONA
CHECKERED
MARKER

PRIME CIRCUITS
(NOTE 2)

*DIV A,

MDIV B

Salver

Gold

Black

Black

2

AMISC402

(NOTE 1)
AMISC9001
BHISC402

(NOTE 1.)

BHISC9001

Si iver

.:,Si iver/
. Yellow
Gold

Gold/
0ranqe

A'1

B'2

Red/White

Green/Whit

Notes

See Page 2 for Notes.

Equipment Markers for Non-Class 1E Devices

*See Note on Table III
**See Table VIII, Page 4, Note 5

1. Equipment marker for Div.. A separation class is -, Black characters on Silver background.
Equipment marker for Div. B separation class is - Black characters on Gold background.

2. All non-divisional equipment, raceways and cables
on a white background.

'l

shall be identified by a tag having black characters

cj'say,

l ~

j JJ ~ 'I

j'j 3 ~
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TABLE IV Page 2 of 2

DIVISION MARKERS FOR NONWLASS 1E EQUIPMENT, RACEWAYS AND CABLES
EXTERNAL TO PGCC

NOTES

1 a A NonMlass 1E 9000 series cable is routed partially or wholly in a Class 1E raceway (Associated by
Proximity) ~

b. A Non-Class lE cable, which is physically not separated from a Class 1E cable within its equipment of
origin or destination, but is never routed in a Class 1E raceway, is also assigned with a 9000 series
number. These cables are marked with dual color tags as stated above for a 9000 series cable. However,
such cables are not considered to be "Associated by Proximity". This is implemented by "Non-divisional
(Div. A or Div. B) cable compatibility" in E550/551 cable schedules.

2.a. Prime cables connect Non-Class 1E loads to Class 1E power sources.

A'1 signifies Div. 1 power feeder to Non-Class 1E Div. A device.

B'2 signifies Div. 2 power feeder to Non-Class 1E Div. B device.

A '2 6 B'1 circuits are not permitted.

b. An additional checkered marker, as stated in the table, is applied to prime cables as well as to the
Non-Class 1E raceways carrying prime cables.
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TABLE V

DIVISION MARKERS FOR EQUIPMENT, RACEWAYS, CABLES
IN PGCC*

C
0
4J

Cl~

Cd
m
0

A
O N
O Cd
C0 H

0
Cd

Cl 0
0 ~
y0.

CO

0l

0a

Cl

~-
0

J CO ™
V Cl

4J
Cd

~O O
0 Cl

c J0 C1l
Cdu NQ

Cd Cd

CI
Cd NH
0 Cl
Cl W Cl

CQ Sl H
0 J0

Cl C0 Cd
Cl O
V

cd cd COOQ

0
g A V
0 Cll

4J N Cd

«d cd 0
Cl

Cd N CQ
0 Cl
Cl W Cl

Cil
0 Cl

Cl b0 Cd ClClOXa u
cd cd C cdOOOO

L

T C

T 0
E L
R 0
I R
N

G

CABLE MARKERS
CABLE SEPARA-
TION MARKER 0

C" 'Cd H
Cd Cl 0

V
Cl Cl

N
Cd VW

Cl A
4J

N V
Cl

4J

c
V 0 ~

ClCluCl88'RW Cl

u '0 cd U
Cl4 Cd 8 N

V
4J Cd

Cl
8
0 I N

00

ClW 0
Ndl 0cdu U

4J
Cl Cl 00
U H g
Cd

Cl Cl
O A
O
C9 Cd Cl
Cl4 8 &

W 'Cd
V C

Cl 0
8
(le CO

V0'd
Cl J0

cd Cl

Cl
V Cd
«d 8

Cl
O H 0OQH
C3 Cd 0
CW V V

~ ~VI

X

RPS-A1
DIV-1A
RPS-Bl
DIV-1B
ESSZ
NSSI
SI,CI
XXXI
DIVA

RPS-A2
DZV-2A
RPS-B2
DIV-2B
ESSZI
NSSII
SII,CI
XXXII

RPS-I
DIV I
RPS-I
DIV I
ESS I
NSS I
DZV I
N/A
N

RPS-ZZ
DIV II
RPS-ZI
DIV ZI
ESS II
NSS IZ
DIV II
N/A

RED
BLACK
RED
BLACK
BLACK
BLACK
BLACK
N/A
N/A

RED

WHITE
RED
WHITE
WHITE
WHITE
WHITE
N/A

N/A

RED/WHITE
RED HITE

N/A

GREEN /WHITE

DIV 1

DIV 2

YELLOW

BLUE

a

X DZV B

ESSIII ESSZZI

N /A GREEN /WHITE

WHITE N /A
X XXXZII

S CZII
N A
DZVIZZ

N/A
WHITE

BLUE/YELLOW DZV 3
N/A

GREEN

Non-
Div

XXX1
XXX1 1

XXX1 '1 1

DIV A
DZV B

N/A N/A N/A N/A WHITE

*This table includeS'ontrol room panel markers even though these panels are not
defined as part of PGCC.
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TABLE VI
INTERNAL PANEL WIRE IDENTIFICATION

ticondu
10 AWG

device~

The cfires of:; prime c
tified,'.with -the appr.ito;,each wire, marker.

The color of the( cha

a
I I

I l: ll
'I I

bles requiring Wire markers for tracleability shall be iden-
priata prime cable marker installed- in a flag fashion adjacent

I
—

~
'l'l

I

racter; and marker sleeve~ bhckgrounh shall be derived from the

For the purpqse of d$ fferentiating between wires and cables, all individual conduc —-
tor cable shall be )efined as wires. In addition-,. single conl;-:>t ill..~
and smaller shall be defined as wires within equipment and

sha l bL re unread. onl where wires from 2 or more cables terminate to a;.

cable number<,and,",prefix asl follows:
I

1

I..
t
~ l ~

I, l
/ I f, I s

l
cable Functionali Division l

Prefix 6 (No. )
J

1

4
5

6
7
A
B

A (9000)
B (9000)

t

Character Color'

Black
Black
Black
Red
Red

" Red
. Red

Red
" Green

Red
Green

I

Wire Marker
() l I.,

l
I

Backqround
Colo'ellow

Orange
Red

~ I Gray
Green
Blue
Tan
White
White

White/Yellow
~White/Orange
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TABLE VII

INTRUDER CABLE MARKER

l>~<i 6= ~ y ~ y c ws', rj4 ~ ~ s'

~ wl 1/ ~ p~

~ ~ ~ II,",c] 1
'I l ~ f o' gl t'
~q g [< ~ ~

'I —~
'I

Each enclosure is identified with an appropriate divisional marker to show the
residing division of the internal wires/cables. If a Class 1E or a prime cable
intrudes into the enclosure of a redundant Class 1E division, or,a prime cable

I
intrudes into a Division A, B„XXX1, XXX2 enclosure with redundant prime cables then
that cable and the internal wiring connected to such cable shall be additionally
identified with striped marker tape using the following color scheme:

Intruding Cable Marker Divisional Assignmenl Striped Marker Color Code

4i 6i A'r XXX1 Yellow/White

XXX3

XXX2 Blue/White

Green/White-

All cables identified as intruding cables within equipment/enclosure are identified
with a striped marker, as stated above, every 12 + 2 inches beginning at the panel
entrance point and continuing to the internal wire string associated with each
conductor.
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TABLE VIII
EXPLANATORY INFORMATION CONCERNING CABLE ROUTING

CABLE LEGEND

The legend for the column„.,j,dentification in Table IX is as follows;

Page 1 of 5

(1) CABLE NUMBER

1 a '» ~ ey " ~ =g '
~

Cable numbers have ten, spaces allocated., Five spaces before the dash and four spaces
after the dash. Each space has a specific meaning, as described below.

FIRST SPACE

1 DIVISION 1
2 DIVISION 2
3 DIVISION 3
4 DIVISION 4
5 DIVISION 5
6 DIVISION 6
7 DIVISION 7
A DIVISION A
B DIVISION B

SIXTH SPACE

Always to be the, Dash (-)

SEVENTH g E IGHTH g NINTH 6 TENTH SPACE

Numbers 1 thru'9999 as required

SECOND g THIRD g FOURTH & FIFTH SPACE

System or Equipment Identification-
The following are typical examples:

ADS AUTOMATIC DEPRESS'YSTEM
RHR RESIDUAL HEAT REMOVAL

IR1A INSTRUMENT RACK 1A
M7BA MOTOR CONTROL CENTER, NO. MC-7B-A
MISC MISCELLANEOUS
P8AE POWER PANEL, NO. PP-8A-E

SH5 SWITCHGEAR 6.9 kV (HIGH), NO. SH-5
SM7 SWITCHGEAR 4.16 kV (MEDIUM)i NO ~ SM7

SL71 SWITCHGEAR 480 V (LOW), NO. SL-71

EXAMPLES OF CABLE NUMBERS:

1M7BA-221 = 1 (DIV. 1) M (MOTOR CONTROL CENTER) 7BA (MCC NO.) 221 (CABLE NO.)
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TABLE VIII (Continued) Page 2 of 5

2RHR-222 = 2 (DIV. 2) RHR (SYSTEM),222 (CABLE NO.)

(2) T/C (TYPE AND COMPATIBILITY) i

T = TYPE OF RACEWAY WHICH CABLE IS COMPATIBLE TO IS AS FOLLOWS:
P POWER C CONTROL
H HIGH VOLT'(6.9kV, 4 .16kV) S SIGNAL
R RPS Rc RPS SCRAM SOV

RACEWAY''C

K COMPATIBILITY (OUTSIDE OF PGCC) WHICH IS AS FOLLOWS:
1 COMPATIBLE CABLES ARE ROUTED IN DIV 1 RACEWAY SYSTEM ONLY

!
' COMPATIBLE CABLES ARE ROUTED IN DIV 2 RACEWAY SYSTEM ONLY

3 COMPATIBLE CABLES ARE ROUTED IN DIV 3 RACEWAY SYSTEM ONLY
4 COMPATIBLE CABLES ARE ROUTED IN DIV 4 RACEWAY SYSTEM ONLY
5 COMPATIBLE CABLES ARE ROUTED IN DIV 5 RACEWAY SYSTEM ONLY
6 COMPATIBLE CABLES ARE ROUTED IN DIV 6 RACEWAY SYSTEM ONLY

„
'7 COMPATIBLE CABLES ARE ROUTED IN DIV 7 RACEWAY SYSTEM. ONLY

(3) ~ FROM

EQUIPMENT OR DEVICE IDENTIFICATION WHICH THE CABLE ORIGINATES FROM

(4) TO
'w

EQUIPMENT OR DEVICE IDENTIFICATION WHICH THE CABLE TERMINATES TO

lt
~ i

J

SYSTEM AND/OR SERVICE CABLE IS BEING USED FOR

(6) RACEWAY ROUTING

NUMBER INDICATED DENOTES NODES THROUGH WHICH THE CABLE PASSES IN SEQUENCE IF LETTERS
"ENTR" APPEAR IN THE ROUTING, THE CABLE ENTERS AT A POINT BETWEEN THE PRECEDING AND
SUCCEEDING NODES'F THE LETTERS "ENTR" DO'OT APPEAR, THE CABLE ENTERS AT FIRST NODE
SHOWN'F THE WORD EXITN APPEARS IN THE ROUTINGi THE CABLE EXISTS AT A POINT BETWEEN THE
P RECEDI NG AND SUCCEEDING NODES ~ IF THE WORD EXIT DOES NOT APPEAR i THE CABLE EXITS AT
THE LAST NODE SHOWN. THE ABOVE MENTIONED NODES ARE LOCATED AND SHOWN ON RACEWAY DRAWINGS.
WHEN NODES DO NOT APPEARi RACEWAYS ARE NOT USED'N SUCH CASESi".CABLES SHALL RUN HFROMN

POINT OF ORIGINATION "TO" POINT OF TERMINATION WITH OR WITHOUT CONDUIT, AS INDICATED ON
THE DESIGN DRAWINGS
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TABLE VIII (Continued)
~ WW\ I'Wi

Page 3 of 5

(7) CABLE REQD.
~ -~=

3
-s~

'i'UMBER

OF SINGLE 'OR RULED'IPLE CONDUCTOR CABLES REQUIRED.

(8) CABLE SPEC

:r ''i, '4

SEE CABLE„TYPES AND DESCRIPTIONS BELOW. (TYPICAL)

TYPE
"}'}'<: ~ r

'UMBER

8]KV UNGROUNDED NEUTRAL
POWER CABLE
1C „,

CONDUCTOR NO.

NUMBER OF CONDUCTORS IN A CABLE. (1C

(10)wCONDUCTOR SIZE

WIRE SIZE IN EITHER AWG ~ OR MCM ~

(11) CIRCUIT LENGTH

CONDUCTOR
SIZE

25.0

ONE CONDUCTOR

OD

,„ INCHES
AREA

SQ. IN.

1.27881.276
i r ~

r
"I

'2C

= TWELVE CONDUCTORS, ETC. )

INDICATES TOTAL LENGTH IN FEET FOR EACH CONDUCTOR INCLUSIVE OF THE DISTANCES "FROM" THE
POINT OF ORIGINATION TO RACEWAY ENTRANCE AND FROM THE RACEWAY EXIT "TO" THE POINT OF
TERMINATION'HEN RACEWAY. ROUTING. IS OMITTED'ENGTH INDICATED REFERS TO DISTANCES "FROM"
THE POINT OF ORIGINATION "TO" THE POINT OF TERMINATION IN FEET FOR EACH CONDUCTOR. THUSr
IF THE CABLE CONSISTS OF THREE SINGLE CONDUCTORS, THE TOTAL LENGTH WOULD BE THREE TIMES
RUN LENGTH.

(12);REV S.

REVISION NO.
CONSTRUCTION

"i p II

~,';}r r',
3 }"'} . b'

BY THE

w> r, ~
'i

I

1
W

W I,'}i};>}

OF THE CABLE-.ISSUE IS DESIGNATED
ISSUE STATUS OF THE CABLE.,

iL
~

}
'i

'r. w

RE V. NO ~

W W

\ ~

W' W'I
~ 1

~ t

,a!',Or w

' ', . r, } } i}, ' "".Rrr
F ~

' r/ ~ " l'
~ or' Wi II i I

' ', DESIGNATES ~ THE;
i

~ }i i'='
' j=

i}'1



TABLE VIII (Continued) Page 4 of 5

(13) REFERENCE NOTES

SEE DRAWINGS E550 AND E551 FOR REFERENCE NOTES. THE LISTED NOTES BELOW WHICH RELATE
TO ELECTRICAL SEPARATION ARE REITERATED FROM THE ABOVE DRAWINGS.

E550 REF. ~ NOTES

4 THIS CABLE IS NON-CLASS 1E CABLE THAT DOES NOT ROUTE INTO REDUNDANT CLASS 1E
RACEWAYS.

5 TH IS CABLE IS CLASS IFIED IN THE SEPARATION GROUPING AS ASSOCIATED BY PROXIMITY ~

A) CABLE NUMBERS PREFIXED (FIRST SPACE) WITH "A" AND ROUTED IN DIVISION 1
RACEWAYS.
(COMPATIBILITY IS 1)

B) CABLE NUMBERS PREFIXED (FIRST SPACE) WITH"BN AND ROUTED IN DIVISION 2
RACEWAYS.
(COMPATIBILITY IS 2)

8 THIS CABLE MAY HAVE MORE THAN ONE DESIGNATION IN THE "9000" SERIES NUMBERS'OR
ROUTING PURPOSES, THESE CABLES SHALL BE CONTINUOUS FROM ONE PIECE OF EQUIPMENT TO
ANOTHER. THERE SHALL NOT BE ANY SPLICES OR TERMINATIONS AT TRANSITION POINTS,
FIRE STOPSi OR CABLE NUMBER CHANGES. "TPB INDICATES A TRANSITION POINT. "CONTN
INDICATES CONTINUED ON CABLE SHOWN.

13

WHEN A CABLE CANNOT BE IDENTIFIED AS AN INTEGRAL PART 'OF A SPECIFIC SYSTEM, THE
NUMBER "9999" WILL BE INPUT AS THE MECHANICAL SYSTEM NUMBERS. THE CABLES ASSIGNED
THIS NUMBER WILL BE REVIEWED PERIODICALLY.

C 1 I

ALL CABLES WITH PREFIX DIVISION 1 THROUGH 7 AND PRIME CABLES DESIGNATED UNDER 'HE
"SFTY CLR" FIELD AS A'1 OR B'2 SHALL BE INSTALLED TO QUALITY CLASS 1 REQUIREMENTS
(ONLY FOR PRIME CABLES INSTALLED AFTER 10-20-81).
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TABLE VIII (Continued) "Page '5'.-o f55

E551"REF".NOTES

SAME'AS 'FOR 'E550".

SAME AS FOR E550 ~

) (.',:
SAME AS FOR E550.

)
~, ~ g, - -i c.

SAME'-*AS 'FOR E550.

~ ~
~ ')4 ' . l')". ~'Pl ~'I"

21 THIS CABLE REVISED'ROM'ULTI-CONDUCTOR TO MULTIPLE SINGLE"CONDUCTORS DUE "TO I' 7

'NVENTORYREQUIREMENTS ~ PHASING TAPE SHALL BE USED( FOR COLOR CODE LABELING ON

CONDUCTOR ENDS ONLY~ PHASING TAPE TO BE APPLIED APPROXIMATELY TWO INCHES FROM
TERMINAL'ONNECTOR~ 'FOR COLOR CODE REQUIREMENTS SEE APPLICABLE CONNECTION
DRAWING~

'
t

C

22 ALL CABLES WITH PREFIX ( FUNCTIONAL DIV. ) 1 THROUGH 7 AND PRIME CABLES DESIGNATED
UNDER THE "SFTY CLR" FIELD AS A'1 OR B'2 SHALL BE QUALITY CLASS 1 (ONLY FOR PRIME
CABLES INSTALLED"AFTER 10-20-81) . = i 'J '' I "~I' 1'i'l

l

14. SAFETY CLEARANCE FIELD/
~ ~ h %

q, P1 ]~I * f %f $ j 'f( f,[fiji
THE DESIGNATION OF(A1'1') IN"THESE FIELDS REPRESENTS A DIVISION A (NON-CLASS 1E) CABLE
THAT IS POWERED FROM DIVISION 1 (CLASS lE) ~ AND SIMILARLY, B'2 SIGNIFIES A DIVISION
B (NON-CLASS 1E) CABLE'~THAT'IS POWERED FROM DIVISION 2 ('CL'ASS-'lE).'' "

: 8':" 's, 'l:il'

>
' ''l'"j'

p,c I

„j~i s ~

r> ~ '~ ~
~'p 1

. '! >"' '-ii( l'> 'l'11
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( I ) (2)
CABLE
NLtiBER T/C

AM7A-0102 P A—

AM7A-0152 P A

(3) (4)

FROM TO

X(HR TR-7A-B, PNL ELP-7A-8
I

LOCAL DISC SW PUMP HOIST

MT-CRA-6A

(5)

FEEDER

FEEDER

4150

5110

4 Gl IC 2/0 Atl 0015 002

Gl IC 2 Ati 0050 002

TABLE IX
SAMPLEZAK~CHEDULE

(7) (8) (9) (10) (14) (11) . (12) (13),
MECH FROM CABL CABL CONDUCTOR SFTY CKT REF

SYSTEM DWG NO REQD SPEC NO S IZE CLR LGTH REV S NOTES

AM7A-9010 P I HCC HC-7A RFS BUS HTG GEN FEEDER

SET HG"I
ENTRtCOLX K. I 13t06tt;COLY 11

RTNG: 6987-ENTR-6994-EXIT-6995
EXITtCOLX K, I 6t00».COLY 12,2 35t00n- EL 56t4n

2620 3 Gl IC 4 A' 0044 002

= ~ t
AH7A-9100 P I MCC MC-7A,,TP... FEEDER

CONT H(7A-9101
ENTR:.O'OLX K,i 13t06n;COLY 11 22t06n. EL 54t8»

I
RTNG: 6992-ENTR-6987-6966-EXIT-6969
EXIT:COLX J 16t06n;COLY 10 6t06n; EL 51 t6't

4150 3 Gi, IC . I/O At I, 0062 002 n 4y 5

AM7A-9101 P A

AH7A-9110 P I

AM7A-9111 P A

AH7A-9120 P I

TP XFHR 1R-7A-B FEEDER

CONT +7A-9100
ENTR:COLX J 16 06;COLY 10 6 06»I EL 48 6
RTNG:6696-ENTR-6582-6583-,7054-7055-7058-7062-7063-

I
7064-7065-1050-1051-1070-EXIT-1073

EXITtCOLX F 6 00n.COLY 14 13t06n EL 73t6n

HCC I4 -7A TP, „FEEDER
CONT AM7A-9111

ENTR:COLX K, I 9t06n;COLY 11 22t06»; EL 54t8't
RTNG:6992-ENTR-6987-6966-EXIT-6969
EXIT:COLX J 16t06»'COLY 10 6t06't; EL 51t6n
TP COMPRESSOR FEEDER

CONT AM7A-9110 CAS-C-IA
ENTR:COLX J 16t06n;COLY 10 6t06n- EL 48t6n
RTNG: 6696-ENTR-6582-6583-6549-6548-6546-6545-0429-

0427-EXIT-0424
EXIT:COLX G 6t06»;COLY 7 8'00»; EL 41'6»
HCC MC-7A INVERT PKG IN-1 FfEOER

ENTR.COLX K I 12t00».COLY 11 22t06» EL 54t8n
RTNG: 6987-ENTR-6992-6994-EXIT-6995
EXIT:COLX K, I 6t00n)COLY 12,2 33t06»; EL 56t4n

4150

5250

5250

4350

I Ik ~ T,
*'

Gl IC I/0 A' 0366 002 + 4, „

I
GI. IC ,4/0 A I 0066 002 405

3 Gi IC 4/0 At 1 0278 002 tt 4

3 Gl IC I/0 At I 0054 002
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TABLE X

CABLE ROUTING CRITERIA
POWER CABLES IN RACEWAYS

i )i)! ~ !

CABLE APPLICATION n

14 4 6 9 4 16 KV POWER 480/240/208/120VAC
POWER POWE 250/125VDC PWR

CABLE DIVISIONS

~ Y

lych

H! 3
P-- A
R B

P 1

P - 2

P 3

!Hc A
Hc B

.H A
H B
H

H,

X
B A B 1 2

0
0

A B 1

AP

0

2 3 A

0

X

AP

—Example 1

— Example 2

— Example 3

— Example 4

0
+
AP

. Hc
H

P

Example 1

Example 2

Example 3

Example 4

~ ( !

~ gal I !'I

Non~lass 1E. division cables.
Class 1E division cables.
High Pressure Core Spray (HPCS) Class 1E Division cables.
"Associated by Proximity" cables - Non-Class lE cables routed in compatible
Class lE raceway.
High..Voltage Raceway —Conduit.
High,Voltage Raceway —Conduit or tray.
480V;.or below Power Raceway —Conduit or tray.

,14.4KV Div. A power cable can only be routed in Div. A conduit.
lt> is permissible to .route 6. 9KV & 4. 16KV Div. A power cables in same
Div A raceway.
4. 16KV Div. 3 power cables can only be routed in Div. 3 H raceways.
Jt; is permissible to route Div. A power cable in Div. 1 power raceway
Such cables are identified by "NOTE 5" in the E550 Cable Schedule
Reference Note Column. (For details, see Table IX, Column 13). These
cables have raceway compatibility identified per Table IX, column 2.
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TABLE XI

CABLE ROUTING CRITERIA,
CONTROL CABLES IN. RACEWAYS

EXTERNAL TO PGCC

CABLE APPLICATION

C

C 2
C 3

0
2 3

0

Control
Indic.
a-Annun.

RPS/NSSS
Trip Logic

Cables
CABLE

4 5 6

0

Control
Ind, Ann.
Q *

DIVISIONS
B

AP

RPS Scram
SOV Control
Ckts.:

4 5
— Example 1

- Example 2

C 5
C 6
C 7
C A
C B
Rc 4
Rc 5
Rc 6

0
0

0

0
0

0
Rc 7

D'gital Computer, xgna xn eactor u xng on y.
0

C

Rc
X

0
AP

Example 1

Raceway, to route control circuits.
RPS Scram Solenoid Raceway - Conduit.
Non-Class lE Division Cables-
High Pressure Core Spray (HPCS ) Class 1E Division

Cables'lass

1E Division Cables.
"Associated. by Proximity" —Non-Class. 1E Cables routed in .compatible Class lE
raceway.

Class 1E Div. 1 Control CabIes can .only, be routed ip Div. 3.:,control raceways.
Non Class;,1E Div. A Control/Indication/Ann. Cables are permi,tted to route in
Class 1E Div. 1 raceways only. Such cables are termed "Associated by
Proximity", and are identified by "Note 5" in the E551 Cable Schedule
Reference .Notte Column. (For details see Table VIII, Column,13. ) ~ These
cables have raceway compatibility identified per Table VIII, Column 2.

Example 2 — Class 1E Div. 3 control cables can only route in Div. 3 raceways.



TABLE XII
CABLE ROUTING CRITERIA

INSTRUHENTATION SIGNAL,CABLES IN RACEWAYS

EXTERNAL %0 PGCC

0
'g ANALOG

SIGNAL

CABLE APPLICATION
NHS/NSSS/RPS TRIP
LOGIC SIGNAL CABLES

SIGNA

CABLE DIVISION

( T(

0 4J

A

S 1 0
S '2
S 3
$ l4
S '5
S 6
S 7

0

3 4

0
0

6 7

0
0

A B
—Example 1

— Example 2

j

j

S A
S B

X
X

-', Example 3

X

0

AP

S

Example 1

Example 2

Example 3

Non-Class 1E Division Signal Cables."
Class 1E Division Signal Cables.
Class 1E HPCS Division 3 Signal Cables.
"Associated by Proximity" —Non-Class 1E Cables routed in compatible Class 1E
raceways...
Signal Cable Raceway — solid tray or .conduit.

w ~

It is. permissible to route Div. A, signal cable in Div. 1 raceway. Such
cables are termed as "Associated by Proximity" and are identified by "Note
5" in the E551 Cable Schedule Reference Note Column (For details see Table
VIII,-,Column 13). These cables have raceway compatibility, identified per
Table VIII, Column 2.

II 4

f1
'iv..5 RPS/NHS signal cable can only be routed, in,Div. 5 signal raceways.

C>

NonWlass 1E.Div. A signal cables. croute only in. Div.. A signal raceways.
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TABLE XIII
GENERAL PLANT AND PGCC

CLASS 1E CABLE INTERFACE

CONTROL/INDICATION/SIGNAL

INTER-
FACE
BOP
CABLE
DIV,

NSSS

PGCC

CABLE
DIV

*
ESSI
ESSII
ESSIII
RPS A1
RPS B1

RPS A2
RPS B2
NSSI
NSSII
DIV1A
DIV1B
DIV2A
DIV2B

BOP

PGCC
CABLE
DIV~

*
Div 1

Div 2

Div 3

PGCC

RACEWAY
DIVISION

2 3

Note 1

Note 2

Note 2

General Plant
Area-Raceways

PGCC

Raceways

0 —Class 1E Division Cables
+ - High Pressure Core Spray (HPCS ) Class 1E Division Cables
* —Cable Identification Marker

Note 1 — Class 1E circuits are routed in compatible Class 1E division of PGCC raceways.

Note 2 — RPS/NSS Class 1E control and signal cables are considered compatible to either
Div 1 or Div 2 PGCC raceway routing as stated in Table II.
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TABLE XIV
GENERAL PLANT AND PGCC

NON-CLASS 1 E CABLE INTERFACE
CONTROL/INDICATION/SIGNAL

GENERAL PLAN
INTERFACING

CABLE
DIVISION

POWER SUPPL
CONNECTION

NSSS

PGCC

CABLE
DIVISION

(a),
I

BOP

PGCC

CABLE
DIVISION

(b)

SEE'NOTE 1 CABLE ROUTED IN
PGCC RACEWAY

DIVISION

NON-
CLASS

1E

DIV A PRIHE A'1 XXX1 DIV A AP Example 1

IV A

DIV A

DIV A

DIV B

NON PRIHE

NON PRIHE

NON PRIHE
I

PRIHE B'2

XXX1 .

XXX2 ~

XXX2

XXX2

DIV A ~ AP

DIV B

DIV B

DIV B AP

X Example 2

Example 3

Example 4

DIV B NON PRIHEl XXX2 DIV B AP

DIV B

DIV B

DIV 3

NON PRIHE

NON PRIME

PRIHE 3

XXX2

XXX2

XXX3

DIV A

DIV A

DIV 3

DIV" 3 'IV3 XXX3 DIV 3 X
enera an

Area Rac'eways
PGCC

Raceways
X —Non-Class 1E cables.

AP —Associated by Proximity.

'ote

1 In PGCC there are two types of=- routing/cable tagging configurations. "NSSS" circuits (General Electric scope
circuits interfacing with 600 Series panel modules) follow the- cable divisional tagging per column (a) ~ All
other circuits (Balance of Plant circuits interfacing with 800 Series panel modules) follow the cable divi-
sional tagging per column (b).

Note 2 For examples see Sh. 2 of this table.
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QE.hJ. PLAQT
AI2BA

EX<MPLE. I

DIVA-A I CABLE

PCjCC

PRIMP.
PIC TEAM ~XXX I CABLE
CABINET

p, 2

END

DEVICE'l2ACENAY)

DIV A DIV I (PIC< RACEWAY)

UoTE: PRIME cAELEs ~xxxI,~xxx i[xxxl~heal IJoT EE l20UTED IxI IJoN'DlvlsloIIAL
PGCC DUCTS. PQIME CABLES AQE ALLOWED TO ROUTE IN ONLY THE
coMPATIBLE DlvisloNALDUcTS

E.AMPLE 2
DIVA CAe,LE F6CC TERM XXXI CABLE

CABINET
END
DEVICE

DIV A DIV I hlD

NOTE: IklTERhlAL To Fgcc Div A cABLE. IEIA'T BE RoUTED IH olv I d7g MohJ'T
DN'CG

R,AC/.WAY.

EXAMPLE 9
DIV A CABLE PGCC TERM XXX2,O

CAeINST'JDDEVICE

DIV I DIV A 'D
OihlOTE: INTERNALTO PQ~ DIVA CABLE. MAY BE fA@CjED AS XXxW AND ROUTED IN

Pa II .. ~'I
IN DIV 'L FGCC..RA~AY 'THE.REBY AVoiDINQ DIRECT 5RIDGlhlg.

"'xAMPLE4
DIV A CABI 6 PGCC TER!vl XXX

2'ABINET.

END
DEVICE

DIV A ND DIV 'E

Oi NOTE'HBN INTEGRI=ACINCI FQCC CABLE IS TAGGBD XXXQ ACRID jcDUTED lhl
htQ/DIV '2 PGCC RA<EVJAVS > SUCH CABLE IS NCrr ALLoWED TD FeUTB
iN, Pr, DIVISION ~ l P6CC . RACEWA'( IN CQWN 'STREAM CIRCUITS
TIIERES'f AVoiDINCi DIIZECf BIRIDCjlIJ
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H

0
N

I

X

X

H R

HP
55

E

5

X

X

X

.X
X

X

X

X

X

X

X

If

X

X
)X

Example I:
Suaxnary:
Fram
To:
System:
Signal:
Separation

SEPARATION
CODES

NSSSS PGCC Cable Information Obtained
from the GE System Cable
Cable Ho. 8708/C518-002,
H13-F687
II13-F608
C518
GE/NAC
82

INDEX OF SYSTEMS

822A Huclear Bofler Process Instrumentatfon
822C Auto Depressurfzatfon System (ADS)
822E Jet Pump Instrumentatfon

822II Nuclear Steam Supply Shutoff System (HSSSS)

835A Reactor Recirculation
C12A Reactor Hanual Control (RHC)
CI28 Control Rod Drfve Hydraulic (CRD HYD)
C34A Feedwater Control
C4IA Standby Liquid Control
C51A Startup Range tfeutron Honftorlng
C518 Power Range Neutron Honftoring
C51C Startup Drive Control
C510 Traversing In-Core Probe Calfb (Tfp)
C61A Remote Shutdown
C72A Reactor Protection System (RPS)
C728 RPS Hotor Generator Set Control
C91A Computer Interconnection
017A Process Radiation Honltorfng
D21A Area Radiation Honitorlng (ARH)
E12A Residual Heat Removal (RNR)
E21A Low Pressure Core Spray (LPCS)
E22A High Pressure Core Spray (HPCS)
E228 IlPCS Power Supply
E3IA Leak Detection
E51A Reactor Core Isolation Cooling (RCIC)
GIIA Radwaste
G33A Reactor Mater Cleanup
H13A Annunciator System
N64A Off Gas System - Low Temp.

PGCS POllER SUPPLY CLASSIFICATION

POMER SOURCE
DESCRIPTION
AS SHOIIN OH

ELEMENTARY
T2UV~HS12~HS
~HSTH EUS
28~USIA!US
TWVAC IHST2~HST~2~HS

W~HSTnU
4~HST
V~HST2~

2U
2UVKUJP

26~2~ST
2UV~HS
4V~HST

X
XX
XX
XX

PRIHE

C S

IE

Safety-Related Systems
(NSSS)

TABLE XV

POMER GENERATION CONTROL COMPLEX
Hmxrwslcll

GEN2RRIHlMTTON

Page I of 2

ESSI Dlv

ESS2 Dlv

ESS3 Dlv

Al Oi v

Bl Dlv

A2 Dlv

82 0lv

NSSI Ol v

NSSII Dlv

DIV IA DIV

DIV 18 DIV

DIV 2A OIV

DIV 28 OIV

XXXI OIV
or DIY

XXXII DIV
or DIV

XXX111 OIV

Core Standby Cooling System
Division I
Core Standby Cooling System
Division 2
Core Standby Cooling System
Division 3
Reactor Protection System/Huclear Stea~ Supply
Channel A Division 1
Reactor Protection System/Nuclear Steam Supply
Channel 8 Division I
Reactor Protection System/Nuclear Steam Supply
Channel A Division 2
Reactor Protection System/Huclear Steam Supply
Channel 8 Division 2
Nuclear Steam Supply Shutoff System
Division I
Nuclear Steam Supply Shutoff System
Dlvfsion 2
Neutron Honftorfng System Trip
Logic AI Division IA
Neutron Honltorlng System Trip
Logic 81 Division 18
Heutron Nonltorlng System Trip
Logic A2 Division 2A
Neutron Monitoring System Trip
Logfc 82 Division 28
All other non-safety functions routed
with Division I PGCC raceways or Hon-
Class IC GCC raceways. (XXXI cable
ln OIY 1 race~ay fs associated)
All other non-safety functions routed
with Division 2 cables or Hon-Class
IE PGCC raceways. (XXII Olv 2 raceway
fs associated)
All other non-safety functions routed
with Olvfsfon 3 PGCC raceways.

PGCC CABLE SEPARATIOH CATEGORIES

HSSSS BOP

CODE CODE(1) DESCRIPTION

Shutoff System

Shutoff «Sstem

Shutoff

Shutoff System

(I) This BOP code corresponds to the BOP cable separation classification that interfaces with the NSSSS separation code. This code fs also used In
bomlnatlon with the BOP PGCC signal code to describe BOP PGCC cable signal/separation classification, I.e., "CI" Indicates Control, Division 1.
Balance of plant of plant Olv 8 cables can Interface with XXXI PGCC cables providing bridging" between essential raceways does not occur.
Similar for XXX/DIVA Interface cables. Note that 'bridging" between essential raceways Is acceptable In the followfng cases: Case I Dlv I
PGCC duct can interface with Dlv 4 or Dlv 6 BOP race~ay. Case 2 Dlv 2 PGCC duct can interface with Dlv 5 or Dlv 7 BOP raceway.
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TABLE XV
POWER GENERATION CONTROL COMPLEX

~ ~

Sheet 2-of 2

NSSS
CODE

SPI"AWG 2
SP4 'AWG 2
SP7 AWG 2
SP13 AWG,20

TC4 Cu/Cn

TC8',Cu/Cn

TQB Chr/Cn

ST/Ii AWG =20

GE-5

GE-6

GEr7
I

~ v(

HC7 AWG, 14

HC1,9 AWP '14

MCB 'AWG 16

MC12 AWg 116
HC19 AWG 516,
MC27 AWG -'16

MC37 AWG 16,
HC7 AWG 16

)
HC12 AWG 20
MC19 AWG

20'C27

AWG
20,'C37

AWG 20
MC48 AWG 20.,
7/C AWG 14

12/C AWG "14.
t

2 COND FWR .
3 COND PWR
COAX RG-6
COAX RG-22
COAX RG-59
COAX RG-59N

'E-.4
, GE-3

A

8 GE-I
~r

IA

'I P'i
GE 2

GE-8
GE-9
GE-10
GE-12
GE-13
GE-14

=".'OP
iy CODE

pl!
0 < -Ir
0

' GE-7A
0 GE-5A

PGCC CABLE TYPES

(Supplied by General Electric)
DESCRIPTION

I TwIsted Shielded Pair of AO WIre
4 Twisted Shielded Pairs of AO Wire
7 Twisted Shielded Pairs of 420 Wire

13 Twisted Shielded Pairs of f20 WIre
7 Twisted Shielded Pairs of E)6 Wire
4 Shielded Pairs of Copper Constantan

Thermocouple Wire
8 Shielded Pairs of Copper Constantan

Thermocouple Wire
8 Shielded Pairs of Chrome Constantan

' 'CIRCUIT DESIGN

; GENERAL INFORMATION

I'n5 (, E "I 1

r

C'xample
I: BOP PGCC Cable, Information

Obtained from'the IMR BOP
cable routing

Suneary: Cable No. 04-K2-I ~ 10*
From ' "'~ '" H13-P891
To: NI3-P8I I
Signal f Separation: C2
Cable Type: GE-I
Raceway. .. Dlv 2

Thermocoup le Wire
Twisted Shielded Pairs of SI6 Wire .

Twisted Shielded TrIple Conductors of f20
Wire

12 Conductors of'"ll4 Wire with Overall Shield
7 Conductors of $ 14 Wire

19

8

12
I'9
27
37

Conductors of i)4 Wire

Conductors of f16 Wire

Conductors of I16 Wire
Conductors of, $ 16 Wire
Conductors of $ 16 Wire
Conductors of $ 16 Wire

7 Conductors of l20 Wire
12 Conductors of RO Wire
19 Conductors of f20 Wire
27 Conductors of $20 Wire
37 Conductors of |f20 Wire
48 Conductors of /20 Wire'-;t

7 Separate Conductors of $ )4 Wire Routed ln
Conduit

12 Separate Conductors of 1)4 Wire Routed ln
Conduit
2 Power Conductors Routed In Conduit
3 Power Conductors Routed In Conduit
Coaxial Cable Type RG-6
Coaxial Cable Type RG-22,
Coaxial'able Type RG-59
Coaxial Cable Type RG-5%N
6 3/c II6 Individually Shielded
2 I/c f10
2 I/c f12
4 4/c f)4
4 4/c f)6 Individual I y Shielded
7/c P)6 Overal I Shield

I

I
II

II

I

s
4

I
i I

.; PGCC S I GNAL DESCR IPT I ON

I) „'," DESCRIPTION

Hllliamp Process Signal
"Low Level".Analog Signal
Low Level Dlgltal Signal
160 NV Computer Analog Signal
Computer. digital Signal
Heter/Recorder Input
Annunciator Input
28 Volt DC Power I

> '-„120 Volt AC Power
125 Volt DC Power

;120 Volt AC Control
Indication..SI gnal
125 Volt „DC Control
Ind Icat Ion 'S I gnal

— 28 Vol't DC Control 8

Ind I cation 'S Ignal
,'24 Volt, DC Power

5 Amp. Current Transformer
,Circuit
Area Radiation Monitor Inpu

NSSS'OP). „.
CODE ('ODE '(

GE/MAC
'"

S
Loyal A '

Low D .'

Comp A-..„. S
Comp D „.;" S
H/R IN ~ . S
ANN IN '/S
28 VDC'
120 VAC ' C
125 VDC '.'
Cl 120A C

W

Cl 125D" C
I

Cl 28D
~

C/S

24 VDC ~, C
CT 5A „C
ARM IN S

~ I
~"

I

(1) This BOP code corresponds to BOP cable signal classification for
BOP PGCC Cables and for those cables that Interface «Ith the NSSS
PGCC cables.
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TABLE XVI

NSSS VENDOR

GENERAL DESIGN INFORMATION

. SVSTEM CABLES AND ROUTING CRITERIA

Page I of 2

'IELD IN PGCC MODULAR. FLOOR DUCTS "i C» v'

DESCRIPTION

RPS/NSSS 1RIP LOGIC

CONTROL CABLES

RPS SCRAM

SOLENOIOS

CABLES

RPS IRIP LOGIC

S I GNAL CABLES

X Kl
X Kl
X Kl
X Kl
X H2

X H2

X H2

X H2

L2
L2
L2
L2

H 0
R Ch

O 'P

C4 Dlv 1

C6 Olv I

C5 Ol v 2

C7 Ol v 2
R4 Olv I

R6 Div 1

R5 Dlv 2

R7 Dlv 2
S4 Dlv I

S6 Dlv I
S5 Olv 2

S7 Olv 2

O

O W
O D&
~ C/X3

Al
Bl
A2

82
Al

81

A2

82
Al
81

A2

82

C1120A 2CONOPWR

C1120A 2CONOPWR

C1120A 2CONOPWR

GEMAC

GEMAC

GEMAC

GEMAC

SP4

SP4

SP4

SP4

«d Ch
XD.&-Cho O «C
C3 W A
C4 Ch O
C1120A 12/CP14
C 1 120A 12/CiI14
C'I 120A 12/CP14

C1120A 12/CP 14

C1120A 2CONOPWR

ChOW
~,g «c»»», ~ ~

Ro«». $ a»

Special
Requlr.

SCRAM SOV CKT

NEUTRAL TO BE

g6AWG FROM MAIN

CONTROL PANEL

TO SCRAM CROUP

PULL BOX AT

SOVS

- 'NSSS

SPECIAL CABLE REQ,
REMARKS

Fal l safe cables
routed ln grounded
f lex CND within PGCC.

RPS scram SOV cables
trip logic Al 8, Bl ancI

LPRM group 1 4 3
cables are routed In
separate PGCC OlvlslocI
I ducts, similarly fo)

RPS scram SOV cables
trip logic A2 8, 82 an)
LPRM group 2 II, 4

cables.

SENSOR CA

PREAMP SIG, CA

PREAMP HV ~ CA,

PREAMP LV~ CA

SENSOR CA

PREAMP S I G CA

PREAMP HV~ CA,
PREAMP LV~ CA,
RANGE SW CA

SENSOR/EPA». CA

EPA/PGCC CA

SENSOR CA» c

'I) Cl)

PREAMP S IG CA

PREAMP HV~ CA ~

PREAMP LV CA

Ml
L4

L4

M6

Ml

L4
X L4

L4

Ml

L4

L4

S4 Div I Dlv1

LOW A COAX RG6 75
LOW A COAX RG59 47
Cl 280 COAX RG59 47

130

LOW A COAX RG6 75
LOW A COAX RG59 47
Cl 280 COAX RG59 47
Cl 280 MC19

LOW A COAX RG59 47

LOW A COAX RG6 75
LOW A COAX RG59 47
LOW A COAX RG59 47

20,5

20»0
37 3

37»3
9,8

20»0
37»3
37,3

25» 7

37,3
20 5

20» 0

37»3
37 3

1000 COAX 3
SHLD HI

RAD, TEMP

1500 COAX STO

2000 SHLD

2000 SHLD

1000 COAX 3
SHLO,

1500 COAX STD

2000 SHLD

2000 SHLO

2300 COAX HI
'RAO TEMP

2000 SHLD
~ 1000 COAX 3

SHLO HI

RAD, TEMP

1500 COAX STD

2000 SHLD

2000 SHLO

Neutron
Monitor lng

System
Group I

SAME AS NMS GRP, I.
SAME AS NMS GRP ~ I

SAME AS NMS GRP,I

S6 Dlv I

S5 Ol v 2
S7 Dlv 2

Dlvl
Ol v2
Dlv2

SAME AS NMS GROUP I
SAME AS NMS GROUP I

SAME AS NMS GROUP I

NMS'-GROUP I I I

NMS GROUP II
NMS GROUP IV

Continued on Page 2
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>ntlnIjed Fromm Page I

TABLE XVI

PROCESS RADIATION

MONITORING (D17A)
X

-X-
~~DIATJQM

MONITORING (021A) X
INDEX MECH CABLE

I~~I S21 Dlv 2I XXX2':1 Cif LFS ~ "SAME, AS M4S GROUP I4) g <B )-Dlv-2-[-XXX2--) —~AME-AS NMS GROUP I

Iym .mt'" N. NC8'3
L3 SA I Dlv 21 XXX2 I ARM IN MCB NA

C2 27/C SHLD

DRIVE MECH POS IND X

DR I VE MECH CONTRCA X

DRIVE MECH ANALOG

POS

DRIVE MECH DET SIG X

DR I VE MECH CHAMBER X
DRIVE MECH BALL

., YAGA

SHEAR VA ASSY CA X

L3

Ll

L4
L3

Kl

=C2 Div 2 XXX2 LOW D MC48

C2 Dlv 2 XXX2 . LOW D MC37

S2 ~ Dlv 2 XXX2 LOW A STI

"S2 Dlv.2 . XXX2 LOW A COAX RG59 47
C2

.C2

C2

48/C SHLD

37/C SHLD

37+ 200 SHLD

4/C SHLD

2/cfl6

14/c SHLD

~ y

~ ey rr <,('ar i

ROD LEFT/RIGH

POSITIO( BRANCH

CAB I NET I JUNCTION

MODULES

.X
X

Gl
MB

CA Dlv.l .XXXI
SA Dlv I XXXI

C.l.120A '2C()NDPWR

LOW D COAX RG22

cp ~ <

wc ' (

CRD FROBE/EPA CAB X

EPA/RPIS CABLE

EPA/H22-P 007

K2

L3
J2

Sl

Sl Div I XXXI LOW A MC48
Sl

RAYCHEM

.60/7.I 80

OR EQUAL

13/C

28 PAIR

OA SHLD ~

RP'PS

POWER

SUPPLY (C72B),
X

.X
,X

X

H2

G2

H2

G2

H2

C I D I v I XXXI C1120A 2CONDPWR

PA 0 I v I XXXI C1120A 2CONDPWR

C2 Dlv 2 XXX2 . C1120A 2CONDPWR .

.P2, Dlv 2 XXX2' C.1120A 2CONDPWR

C2 Dlv 2 XXX2 C1120A 2CONDPWR

PB D Iv 2 XXX2 C1120A 2CONDPWR

C I 0 Iv I XXXI C1120A 2CONDPWR

Fa I I safe Power Cables
Routed In Grounded
Flexible Conduit Within
PGCC

The LPRM Cables are subdivided into four groups as follows:
Group I (Dlv IA) APRM CHE

Group 2 (Dlv .2A) APRM CHCIID-
Group 3 (Dlv IB) AFRM CHA(IB

Group 4 (Dlv 2B) APRM CHF
I Pi
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AREA RAD\.;T ICU

i'0'tITC "lll» (02li )
~ r

~ ~* '!
, ~

~ \ 4 'll

P

4 ~ I

u( ~ ~

w'

I 4 '\M 'Vi'

DIVISION A
ENCLOSURE

DIVISIOQ A
ENCLOSURE

I»» = ~

DIVISION A
ENCLOSURE

W)

DIVISION I.
,

ENC40KAE
DIVISION I
EgCLOQQIZE

DIVL~JON I.
EkCLOSJRE

r M ~

DIVI'BIOH I
I- 'PACEWAY'IVISION I

RACEWAY ~

»»
rrgI'»

DIVISION I

RACEWAY'gR

gBK

cQ@)~

5~ —:

u l/l

oh/Vou..

DIVISION A
EkCLOSUIZE

DIVISIOI4 6
RACEWA+

DIVISION
'L'ZACEWA'f

DIVISION
5'ZACEWA'f

DIVISION
IZACKWA'f

RZIME OIZ
CLASS 'lE CIRCUIT
AYPIC'AL'I

ASSOCIATED SY
FIZOXIMITT

CIIZCUIT'TYPICAL)

DIVISION 2.
EI4CLOSU RE.

DIVISION 2
RACEWA'f

NO1E: DIRECT 5RIDGIM 8 HOT ALLOWED



Cyl
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SE CONDAR BPI D Ill';- '.BY:..PRO.AIM,ITY

DIVISION! A
ENCLOSURa

PIVI5)OM Q
EMCLDSUR&

olulsioA I

I2ACEWAQ
IV I

CLA65 IE
CABLE ---

DIV 'L
CLASS IE
cABLB

DIVISIokl 2
R4CBWAQ

DIVISIoQ a
EWAY

oivisloN 5
RACEWAY

~- ~

'EcoNo<ay

5' DG1MQ
BY PROXIMITY
GIRCLllTS

MoN.DiVISIONALog
gog-cLASS IK
RACKWAY QR
E.NC~5UlZB

NOTE: BECoQDAI2'( 52IDglMg G ALLoWED WHERE.
AccEPTA5LF 5Y AhJALYSIS
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FICjURE IC

SECONDARY BQIDCjlQCq UVlTHlkl
UIPtvlEHT AND ENCLOSURES

MAY 5E Ahl BMCLO5UIZ6
SEPARATION BARRIFg

CLA55 IE
DIVISION I

DEVICE

CLASS IE
DIVISION 2
DEVICE

UON-CLASS IF
DIVISION A
DEVICE

..
G=PuIPMae'Z

&cLaSUZE.

DIVISION I

CABLF
DIVISION A
CABLE

DIVISION2
CA@LE.

DIVISION I

mc.EW<y
DIVISION A
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