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Purpose //

The purpose of this document is to clarify 'the WNP-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.

Electrical Separation Criteria
A, 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):

ae. 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.
Ce Annunciator/computer digital. circuits.
de. Space heaters including motor heaters.

4. I;strumentation Circuits

Instrumentation circuits are low level analog or digital signals.
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6.

7.

8.

9.

Low Energy Circuits

Low energy circuits are control and instrumentation circuits.

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

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 Non-Class 1E unless
the cigpuit is also prime (see Figure 4).

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.

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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“‘Barrier™ cLovCw .

L@ barrier dermbteridl orraistrudtur @ praced: betveen® rediindant Class
1E or prime equipment or circuits to limit damage to Class 1E cir-
Iguitsifrom:\internally generated fires. Within enclosures and equip-
ment barriers are Haveg Siltemp tape or sleeving, conduits (flexible
Arorrigidyand shee toimetdlifenclosures ior: metaD ‘pldatesy: Outside ‘ehclo~
clsuras: and>equipnient ‘barriers:are wolid'Vsteel tray:covers-<and.ibottoms,
T'sheet metal’panels; ThHernolag insulation, and conduits (flexible or

rigid).
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Power Generation Control Complex (PGCC)

gsoaiated circuits are defined sg eather wwiiv, oF proxinivy cizauris
wmhe.EGCC located in the Main Control Room is defined for the purposes

of this document as a modular assembly of termination cabinets inter-

. .

{ connected by f£loor sections comprised of multiple, separate cable
ducts on which are mounted control room panels. The PGCC forms an
intetfabelbetwééncthEﬂincomingtpIantﬁcabIes’and!tontrdléroom"panels.

gourca, 'Tne cirxcuitv beacins av the load sice of whe fource oiv-
Periphery (of: PGCC. 22WALSL *LOCanuLny. (owige . uMENAMT AT LM LfL.. -

necting caklias, and oo to the findl connested loza.  WUno tovreices
The:.periphery ‘of:<the. PGCC: is..defined as. the subfloor. area between the
termination ‘cabinets.;and-:the” Main Control-'Room wall.

- »

Direct Bridging .

COFN

Direct bridging¥is\definied: ds>a-‘Circuit. which'routes -between- redundant

ClassMIE’ racewayst:(see® Figure.das)s” - Direct ‘bridging.is ‘prohibited.
Lrount Oor s conizained in an ancLosure W eh Clast tzocirovi

Secondary:Bridging~By Proximity:rr #* fxor + Triae T grrowes
VILALLOUY al, EPRTORULICEG DATYIEN 1. TR LOBUTIOD OL Ji. BYOS LD .

Secondary.br;dging'by,proxlmxty is.«definedras: 1° o 2il.

R A a - o« - .
e n v ~ + » . uae - .. S s was W om wmow - -t

a." Brldging of redundant Class '1E ‘circuits by two (or more) Non-Class

..1E (Division A,.:B, XXX1, XXX2, or XXX3) proximity circuits, routed

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

¥, “Bridging-‘of ¥edindant.Class® 1E!¢ircuits*by-Non-Class- 1E.-(Division
24, B, XXX1.,2XXXZ, Or XXx3) proximity -circuits within. ‘enclosures
{systor lequipnentinl.Thesesproximityrivircuitsc mayllalsorbelextensions of
cacrweircuits: qflgxnatmngﬂfronrClas§u1E>racEWay% WSéepmigur 10 )RENE
sareey rungwoon. Sarety funcriong are smerzency Reactor Shutaown,
:JFail—Safe.5ystemslc”. RELTTor LOoXL Lo%Iint L MMTAANDGLL &N pastet
heet @53 f.  and Ofnpiiut KAQLOHCULVE a@kCise SUavENLLel. i,
2:Systems usedsto 'shutdown ((SCRAMY)r:ithe "reactor arerdesigned: to fail= -
d'safe..upon . loss:.of-'power (de=energize~to-operate):i>v These. systems-‘are
. the Reactor Protection System (RPS) and those portions of the Neutron
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.
"..iIn’ addition, ‘'system inputs -and“logic associated with the containment

wilsolation” functiomi-are: designed .to" be.fail-safe. & v & -°=%v 7T
21T ae o ws 1 REHUNGART DXAMA CSLUTULTS W D tooAanis . vt oL ot
>Equipment 2rraoned o f Non=~Clars 3T Lionlons ~re % sraco nwesnne
Ty ewneoga 1 e -~ - as - roa . e - - .

-
e e vAw e & - ‘}.l—uld‘-. -‘—\'—-.-m- » = = il . . .

>'For* thewpurposessof-‘this ‘document’ equipment is defined as. panels and
- racks' including ‘open.faced instrument racks.

-
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Class 1E Redundant Circuit Design Requirements

Each Class»1E:component and 'interconnecting: c¢abling shall:be‘tassigned Xo::
one of seven Class’ 1E:ndivisions as moted im Table' IIvi:Class .1E.components
of one diwvisiomrare. wepardted -fromiClassi:tEicomponients «of other:aredundant -
divisions«iv Minimum -separation- distances:ifor ctrays, ‘conduitsiéiand cables x:
within enclosures :are -described "below. =:Note -that-ithe ‘separatiocnvdi'stances -

specifiedare

redundant Class.JE divisions® and .do wotiiconsider effects -of. externally« .:
generated fires or pipe breaks and missiles.

1.

Spatial Separation Between Raceways

a) .:General .Plant Areas (Outside :PGCC)
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--Distances shown consider the ideal arrangement of two (2). ...
dwraceways.only.:rIfimore.-than two (2) raceways exist.inf{any'par-:’
irticular arrangement, physical 'separation :distances:-chosen must.he

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 propagat:.on of

=

f:.re. T T ,
o on Tyt e LGP I T T LI H ’.on " "rw
(1) MJ.n:.mum hor:.zontal 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
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Minimum vertical separation requirements between any two

. redundant Class 1E.divisions are shown below.. ., - .
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(3) Where minimum separat:.on requirements between two raceways
n Qilass B cofnmredundant ClassclEndivisionsnarecnot:-met,-onesof;the.,

ac

ne of seven c1h@llowing methods shall be implemented. niags T components
f one divigion are: sen-xrai.ﬂd from Class 1 comnonent of other redundanc
i
i

visions. HMinl3ln ..8’5&"59. 1 Separationgoy trays. conduits, and cakset

ca'rn

within enclosuvres are degcrzbed below. HNote that {.ne separation distances
spoaifred are wco probeudOpeniEnclosed Raceways InstalledaParallelasweun
spoeified are Te pradtud &nclosSedqna ays instaliledalba 4
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v :' tween redundant division conduits or enclosed
.wstrays but they must not physically touch.

8 —







A}
6 Vertical Separation Q
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2. Enclosed _Raceways Installed Para 1lel. ..
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A = 12" Minimum or Flush to WAlig~-&n 47Av Lovere o kerrres
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Note 1:-"No minxmum !separation distance is- required bet-
‘Wween redundanttﬂiyisiop 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-'is a conduit. _The schemes shown below shall be
used regardless of'the v°1tage level of the cables in a
crossover raceway system.
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"W" is defined as the nominal
tray width of the widest tray
involved.

3W = 3 times the nominal tray SECTION A-A
width or flush to a wall
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(5) Open raceways assigned to route Non-Class 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

The minimum separation distance between open trays of redundant
Class 1E 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 conduxt is, 1ocated above the
open raceways. Where these distancés cannot be ‘maintained, fire
barriers shall. be “Installed. “-Automi€ic’ fire detection “and*
suppressien must be provxded ‘or thesé areas Fecome Gefieral Plant
Areas.

2) Periphery of PGCC

-

10 eeemmas  wmE S e — K15

A modular floor raceway system is not provided-in this-—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.<ZThe-rediundant.-conduits shall not touch (a'fire barrier

may be used to physically separate the two conduits).

|

\

1) Cable Spreading Room and Cable Chases
. P ) bt S [

|

|

- 2 - mez mmmr

3) Class 1E Underground Duct System

Class 1E equipment located remotely from the plant (e.g., 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)

- e———— o nmarE

separation Between redundant duct banks measured from the
bank edges is 18 inches. Redundant duct banks do not
crossover. Separation within manholes is.-provided by *
barriers. ™~
| prvz liewir
c) Power Generation_Control.Complex {PGCC)

> o - .--s . -

Separatzon-as—prov;ded—by the desmgn 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 the 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 -within-the—longitudinal raceways.—-Cables—in the mini-
ducts are routed in flexible metallic conduit, or wrapped with
Siltemp tape. -

"o, PR P e LA LR Rt T e LY SR L L T ! - - * (AR
= ..

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 room; a special
set of raceways has been allocated for this use. The cables and

unyaraceways: shall.be~considered.part of -PGCC and therefore are iden-
tified the same as those in PGCC.

. . .

5 rema » Y ed » - - . .-
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Spatial.Separation.Within=Enclosures and -Equipment .~s. o~ oo
Ut o Areemae s mmet _— PP sreme 7w . R
Where. dev;ces of redundant Class 1E systems are. mounted in or on the .

same enclosure or equipment, physical separation, (six inches),
barriers,.or isolation devxces shall be prov1dedc In addition, .
separated or. 1solated.terminal boards and wiring shall be provided.
When it.is_ necessary for: a single. device such as a-relay to be con~
divm}gr} :Y":‘-!-IE-DQ sh@ll be routed ,wémwsdi.atsly avay §£9m ﬂxe‘,.deyi.ce. 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 terminal boxes and the instrumentation shall be routed
in flexible metallic conduits.

I e

Separation for :-;i §'§

r « apmPvIE - A mar s am e mes
LA A (a4 - ’ whaem - - »

Systems; LoULel LY
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0utsxde of equiément and. enclosures, circuits belonging to fail-safe

systems or portions of systems designed to be fail-safe shall meet

the folloWing requirements.. comaws: sasis S0t wotC. fu TAXG Derl. ..
ST W P sie ede oy 1) NG = Tt ¥ 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 follow1ng specific ecriteria applies to
failjsafe circuits. v e . -
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b)

c)

e)
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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 cables are assigned compatibility

with Division 1, and Divisions 5 & 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.
separated from Division 3 except to preclude direct bridging bet-

Divisions 4, 5, 6, or 7 need not be

ween redundant Class 1E raceways.

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.
single conduit shall not contain wires to more than one group of
SCRAM solenoids. Wiring for the A and B solenoids for the same
control rod can run in the same conduit. See Figure 2.

NMS and Main Steam Line Cabling

A

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.

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 not required to comply with Class 1E separation

requirements.

Four Division Separation

Wiring for the four RPS SCRAM group outputs and the NMS LPRM
inputs shall be routed as four separate divisions. See Table XV

and XVI and Figure 2.

10
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N £) The NMS cabllng in the area 1mmed1ately underneath the reactor
> need not’ ' be' completely routed in enclosed raceways nor separated
in accordahce~W1tﬁ ‘Séction’ II.Bi1a dle t5%space’ limitdtions and
the need“for-cable’ flexibilityi =+ "téhi CLLLLf/fle. . .
grounded TECIWLVS »YrE Trovieed onlv o ureserve th:

g) Class 1E16gict Inputs® to® the'RPS and Containment Isolation System
from maln Steam turbine process and status sensing instrumen-
tation (Load™ Rejectlon orVTurblne Trlp), Turbin&“Genérator
Buxld;ng léak” detection” ahd" Mamn Steam- Tunnel” high radiation
instrumentatxon, “theit“as8dciatéd instEiment® racks,’ ¢abling and
raceways are located in the Turbine Generator Building. This
equxpment, even though located in a non-selsmlc Category I struc-
ture, shall be* ‘mounted ‘to' Séismid Category I requxremkﬁts and all
related cabllng routed to Class 1E requlrements. - -

e o~
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4. Raceway, Cable, Equipment, and Enclosure Identiflcatzon

Y LR oy . PR L - - -
BONEGE, oW L TLE < L ¢ CA..wd 2L GQELLTNILS ST AnaTASY v

a) Class 1E cables-routed within- conduits need ‘mot: be-identified
within the condult.sur are connatzo € 1L weneral PLant Arees &a.

b) Class 1E General Plant raceways shall be uniquely identified with
* a ‘color coded marker every 15 feet; at the beginning, end, at
- pull boxes, and discontlnuxtles ‘(walls, ‘Striictures, etc.) as
~shown in Table III. -- = -->7 B0 % .2 :r7art. S
PR O 13 .. 8O LS/ ety e sl LENLIL
c)’ Class 1E cables Touted ‘in-Division 1 through 7 raceways in
ﬂ‘General Plant-Areas-shall be unxquely identified with' a-color
coded marker ‘every-15 feet"and at their terminations-as ‘shown ‘in
““Table III. - These markers are provided on the cables up to the
flrst termxnation within equipment and enclosures.
- d) Class 1E cables routed in PGCC raceways shall be uniquely iden-
‘“tlfled with a color coded marker every 5 feet near the cable
dlviszonal ‘marker as shown in Table V. These markers are pro-
. vided on the cables up to the first termination within -equipment
“‘hnd enclosures.‘ ‘PGCC longitudinal raceways shall be identified
Cwith a color coded marker every 5 feet. Each lateral raceway
shall be identxfled at the longltudinal raceway lip centered

ME v sam > e y: »ee
W 3bove the Yateral raceway.

e)”“Wfthin“enclosures-and ‘eqiiipment 'Class* 1 E intruder=dirciits*shall
ik Uniquely’identit¥ed with” a- dolor-‘coded- markey: at 1274 32 inch
V&3 ntervals as shown in Table®VII.~“Additionally,- to-differentiate
““between cables and wires, color coded-wire- markers are utilized
-‘as’ shown in Table VI.

' £) “‘Circuits ‘that have been upgraded from Non~Class 1E to Class 1E

and are already installed in raceways shall be identified with a

“2 CY¥ass''1E color coded- marker at terminations, pull boxes,-'and

- entrances and exits to raceways. Upgraded cables shall be

“" Touted in Class 1E raceways. Cable installation records shall

* be ‘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

""“shall’'Be Performed, “termination and routing reinspected to Class
1E requlrements, and documentation prepared verifying the !

‘- upgrade. *

oy - [T
“a - = -
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-g) _Equipment, and enclosures shall-be uniquely identified with two
-color.,coded.markers;- one marker with -the identification numberx
:and :arsecond with the:assigned.separation division:ofc¢the =~
residing :components; ccables, and wires. These markers shall be
color coded as shown in Tables III, IV and V. Individual com-

=+ cCponents locatedyon:or:in equipment-and enclosures require iden--
stificationemarkeng~(notcnecessaxilyscolor coded), but:need-not
.have: individual. divisional:.separation'markerssc For_example, an

rinstrument xack.shall:be; uniquely.identified with color coded

-xdentifxcation marker and-a-div131onalnseparation marker. <,

: However, -each. separate ingtrument need-not_ have:a’color coded

-identification marker or a divisional separation marker.

- GTERAY R eioteman s e LT Ee Qraae ety ¥ wnpmeqmmp e g 0T
h) Withzn 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.

ThpLel rIvunsd TLTRAN SORIULIS AC no. ¥ forti..and

i) ‘Two:different-equipment, enclosure, and cable identification
schemes exist within PGCC; one for" those provided within the

v ¢General Electric: NSSS scope and.:the:other..for.thosersprovided.-:
«within the Balance of.Plant scope. 'Refer to.Tables IV, 'V, XIII,
:and XIV-for details of these:schemes, ¢ auvw=re. o-s

4 e
T N watan ¥ -
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Transient Data Acquxs;tlon System (TDAS)

. Lire 0 mmmLgr sevrsis ot s ens oo wrmeyn e, ¢ teegu e
The\TDAS isiar Non-Class 1E, computerubased,(datalcollection .and
reduction-system.which- receives. the majority.of.its.inputs from Class
1E systems; Thexsystem'shall be designed as follows.:; W e
a. All TDAS 1nput circults withln raceways shall be identified and
y srouted, to Class, JE requirements up to a_remote.isolation device.

-From the. isolation device to the remote multiplexer the circuits
are considered to be Non-Class_ 1E. . wer o - .

ut

- w u « £ LT
e s

b. Remote multxplexer outputs -are- transmltted to;the computer via a
, fiber optic cable which is--inherently an<lsplat;on“dev1¢e._ The
r £iber optie cable, therefore, -can:be- routed:-in any raceway
zWithout, regard. to:gseparation criteria.

eC. yTDAS: remotesmultiplexers; areqsupplied)fropcauvon-Class: 1E 24VDC
»cuxrent-limiting. power: .supply..+The ~power. source- to- this *power
ssupply, is:Class:-1E_withra~.Class 1E.isolation--deyice,_:The; circuit
zto the power supply shall be routed as- prime- (see Section
1IT.C.1). - Downstream of the power supply, the circuits shall not
be routed as prime.

S wa Fa— Ly sme s S eeene -, -
L. oulv oW PRA ALY T PSR -~

General Plant/PGCC Interface

~ . W
e 'o.' o1 PRI { CTPT PRI N T A PRSP 6900 I PP )-. - “ s

For the purposes of.cable 1dent1f1catlon General Plant Area cabling
entering the PGCC. interfgces 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.. ;-
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N ) e 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 t&pes.shall be applied .as follows: -

a)

b)

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.

In 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.

«

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

coll 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 Non-Class
1E portions of the circuit by a fuse, resistor(s), or an isola-
tion amplifier.

C. Associated Circuit Design Requirements

1. Prime Circuits

Qe

Ce

Redundant prime circuits shall be physically separated with the

.same requirements as redundant Class 1E circuits (See Section

IXI.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' circuit shall be separated from a Division
B! circuit and a Division 2 circuit; a Division B' circuit shall
be separated from a Division A' circuit and Division 1 circuit.

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

Deviations to prime circuit separation criteria implementation
are as follows:

13
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"<.1) ~"Circduits downstream of Class 1E(isolation devices (circuit
breakers) which are tripped by an accident signal shall be

anaxre ol at A b B X o o SN L .
-

¥% ©>freateéd”ad Non-ClasS§“1E ‘and “hiot"as- prime. PoRs

=
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) <""Emer:gency lighting, obstruction lighting, main control room
normal lighting, meteorlogical tower supervisory, and fire
180.av20P,85¢e 681 onPalrdlifts Shail~be Prévided With two series Class

1E _isolation devices (circuit breakers/fuses).Downstream of

£ ““““‘the Secondcisolation"deVice the*circuit*shall be“treated as

cixev Non-elass % ana*not as“prime°‘-° agecuate Crrau

. s . s . PV WL R0n
FIP PR R T ) S R B & R T A A TNt oL A

3) A singletcircuit supplies power: to the Technical:Support
=%« #=Center - (TSC).<: This*circuit-shall be routed-asi:prime-to the
- -+ -Motor Control Center incoming breéaker (Non-Class 1E) located
-in -the TSC. Downstream:- of this:breaker -the circuit shall be
t¥eated as-Non=Class 1E“and not as”prime.,’ =~ " x-=" '~
TTLL UL DNV WL TYEAR LS@L.eL OF JUSce  «IXIOUL LONDIRATI LN .1
4y Circuits® supply¥ingCpower’ 'to the: 24VDC power sources for the
Transient Data AcquiSition System remote multiplexers and
"% i%ghée Genétal Electric scope Regulatory-Guide 1.47 displays
eV wshall be-routed as*prime-from: the Class~1E-isolation device
#'%""(éircuit -breaker) to- the current limiting 120VAC/24VDC power
. -=supply. ‘Downstream of- this power supply the circuits shall
¥ """be treated as Non-Class 1E and not as prime.

5) Circuits’ supplying -power to' other Regulatory Guide'1.47
«-»'tdisplays from the'Division’ 1‘and-2 24VDC batteries-shall be

waee e el

2UCL tredtedYas Non—Class 1E~and not-as -prime.” e, 8T

“ar A A [ b el 0 SN P paadual
PR AP o3 o CUIRLRY orE.: I

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

-

"« be treated- as prime-to theinverter., Downstream of the .
" inverter-the output circuits shall be treated as Non-Class
""" 1E and not as prime. "7 T "7 7 = L

2e Proximitym circults es VAW LT ST 2D L L 0 e i RS < DI HRTR
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Proximity*circuitswhen routed :in-a- Class 1E raceway ("Associated by
Proximity") shall meet the same thSical separation criteria as that

Iy

applied to thé Class-1E cirtuits®as follows., L"C-=ité Irer Fo.-..
Vi THLILALONS O Twl CAYCWL . DY & UuSE, NUnAB8TOr.o . OF &L aSCa. -t

ae Routing-criteria for proximity circuits are as shown in Tables X,
XI, and XII external to PGCC and Table XIV within PGCC..

T < ?roximity circuits” may ‘also be prime circuits. Refer to Section
II.C. 1 for prime circuit separation criteria.”—

PRI
* % o oh 7 u-- -o

AR Y ) 4

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

c. Within equipment or enclosures, no spécifia'séﬁaratioh criteria
is applied to‘proximity circuits unless they are also prime cir-
cuits. ) :

——r—



d. Bridging-Circuits-s- - =i -1 -0 L o0 Lyorer e Ml
SR R L s ms seme s »a L ;y,.,, TRV '

1) Class 1E c;rcuxts,nprlme circuitss; . -and- proximity circults,
as shown in Figure 1A shall not bridge between redundant
Class-1Ecraceways.: ,Designocontrol: tocalert; designers of, a.,.
potentials for cable:direct bridging.is: provided, by Note 6 in
theo compuserizedusableischedule - B&sRaDrawings:ES§0rand "lass
3551).,  Refer to-Table(XIV,»Examples,Jgthxough,g. smgLrear o°

s ammad soalams am 3 ees mp em s S sspnnad de pelye e wmyrewr s oo
L = cwfs A s e w W\ Ba wa e N - Ntumem it aahe % Mh A1) —qu o~ - M:

2) Secondary bridgang‘W1thin-C1ass 1E equipment or enclosures
is allowed for low energy circuits as shown in Figure 1C.

Yoo oavaes mramt e s se - a wap Pramasar® v oas

3) Secondary bridging by-proximity circuits.is- allowed to ‘occur
within Non-Class 1E or-Non-Divisional raceways as shown in
Figure 1B3.. It is..acceptable to route.Divisions: 3,. B,.XXX1,
XXX2, and-XXX3 cables together in the same PGCC
Non-Divisional raceway.
LLYTUN 20 oSuMIrv_ne nove, o T L4l Dosdr Lousnes uE .
e. Note 5 of the,computerized: cable schedule is .assigned to any--
Non-Class 1E .cable- with the potential to become a direct brldge.
This occurs when.this cable- is routed~in: a-Class 1E-raceway.and
has a continuing section routed in a Non-Class 1E_ raceway. For
example, Note 5 would be applied to-a Diyvision A.cable 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 into_a Division 2
raceway . creatlng & dzrect br@dge- Ald L 26VEDL potioTie. fa0 0
3. Prime and Proximity Circuxt Identificatlon
- emm E gt R TR .t et SREETT Y xoeLgr I T
a. Prime cables routed in Diyision A and B raceways in general plant
areas shall be uniquely identified with a color coded marker

every 15 feet as shown in Table IV except as.follows: .

™Y

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

s 2).." Enclosed. and open-raceways shall be identified every 15

soonane ofeet;,.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

&. rovrithe raceway-will beosidentified~as. Diyision aq¢hrough Jr and

.. no.prime_ marker. is: reqnzred.‘;gday W SHE N
3)5 Cables that have been upgraded from Non-Class 1E to prime

and are already physically installed in plant raceways shall

an = s not be retrxofitted_with the prime.color coded marker.except:
at all termlnations, pull poxnts, and entrances and exits to
vea . XACWAYSe “10nT Ur Ll L b LCAS miiaiele - e

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 ¥ except as follows: «sx- - -~ wes .

15
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s ~+ -Circuits-that have been upgraded from ﬁon—CIass 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.xaceways and.at:terminations
within enclosures., Lesign conuLrei T asenLy CeSLINe.d oL &
DCUCNVIL SO CEhas Ginecs Bumidon.: s wroviioa ov L LTl v

Ce wlthlntglassmﬂE‘encloguresqgn@cequlpmeng 1ntrgdinggprxme cxrcuxts

" var

shall be=identified thersame as- Class . 1E+intruding circuits as in

IX.B.4.e above.

Secergery bradeoang withan Gluer fh cCuinienil OF Sl resSVaer
d. within Non-Class 1E.-multi-divisional,enclosures and-equipment_
assxgned to either DlVlSlon A, B, xxx1, or xxxz, an intrudlng

[ H D s A e I . -
e. Proximity czrcuits ~shall- have .a_unique- color coded marker as. .,
described, inzTable IVe s nee: crs rur L. Lt =T
Nop=lLivisicnil racews .

f. Conduits which contain prime and proximity cables with a Division

=, 1ithrough 7 compatibility.shall.begidentified with-the < .:
appropriateidivisional .separationpnarker eygnwif.these,cqnduits,n
route tocNon-ClassttEcenclosuresrontgquipment&ags iE racewav and

2 avmn s LY TN SELEY Lt . n

[ 55 et [ R - &

NON-CLASS 1E CIRCUIT, DESIGN REQUIRmENTs e

- =

N M Yacy LY end SULEATS el MOaeeen i

Non—essent1a1 circuits _or . portions. of .circuits, .which are.not prime or

"Associated By. Proximity" .are_termed:and treated as Non-Class-1E.: Refer

also to Figure 4. ;rElectrical:separation ¢riteria shall not apply to

Non-Class 1E circuits except as noted in II.B.l1.a).(5) or below for uti-

lity power .circuits,.:Non-Class:1E: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 orcfrom, any Class 1E raceways, unless
they contain power-circuits. :Deviationg to-strict divisional assignments
are as follows: . V2 e <. -

1. 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:irrxespective of device;division being
served. TE4L 8% QLT OORTAIAWLLICL,. BT OWVIL DIed ENS ST ENns Nainy

(RN Wata - enasemmer e R res macmse amd am wesean TE L e

2. Analog computer: signals«;n‘the_reactor buxldlngLareﬂnoutedrin Clasan:e

1E divisional racewaysvas.applicable. by«the devicecbeing.served: us.-

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

. . s
B [P LRI S L NS Y s xe
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IXI1.

Device.service requirement,,y ;.. _s

et @

Non-Class 1E Division A-and B:'raceways nrexcepting -conduits, do'not exist
within the Reactor Building or:;:the Cable Spreading Room. This requires
that most Non-Class -1E icablesi:he routed--in Class AE .racewaysi.:these .cables
become "Associated.:by:Proximity". ..Division A .and-B-conduits ‘routeqd -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 cthe 'separation.smarkers:jshakl::bexrin caccordance withi:Glass-itE: requires:
ments (see :Section.d¥«B. 1)- toe gore as tass Y oLnurudanc girounus ac in

e
e
.nl‘aﬂl“

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 'r-

racewaye :raii, 2L CeR- SNLLE DE OGN Far AGROLAL AT &3 2E. diccer ey GO0V

2l mee
h T

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-Class.:#E circuits:rneed not he:-uniquely-identified:ringide enclosureg
or equipment. except fqnuyqug:as\shown‘lanable VIe tf wincn oo

srymremeames s ema adtes me mma ) gpasmsecees o smawlras gesaw ST deme s s e sndes
" e st e s e D T TN PN e

Non-Class ~1E cables;routed in. open.xaceways shall,be“unlquely 1dent1f1ed
as described in Table IV. WNon-Class 1E cables shall be tagged with color
coded markers:’at.their _terminations; pull points, entrances and exits to
raceways, and every 100 feet. Division A and B raceways are tagged every
.100 feet,.;at discontinuitiesy :entrances and:.exits.-to rgomsh,pull boxes,
and end points.~:*."'":' 2, P R I A L N T

&l WL FRESYE LASCUTACa. SEVILHLION CLILWLURL Lhéa. NOV LB - ‘
-Non-Class 1E. cables -routed: in ‘PGCC raceways.shall ,be unlquely,ldentxﬁ;ed
with a cable X.D..marker.every 10 feet and with.a color:coded-cable. ! :._-

separat&on markerﬁevery S5.:feet:as shown.in Table Vegeweysz new’

« ae - a.a - e e T o

-
dus e 0
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-The Non-Class AAE- cables which wholIYcroute in"éompatible»Non-Class 1E - -
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 K Table IV. . . Pt
e e el hveima RPN L S an€lan e W TN O Wl L
Criteria Implementation*;,~ e 2et Yoo R L IV ELOED o TOUSUE .l anmfYt L -
Tat. & SEGLY eV Oa WAVAL, 8D LUNESN IV SL o aevice Savieio i

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: Alauly COMBAGS SLANGMAE LI Lae 1EQCLGL DALJGLIou a¥€ YOUCEG 1) LBE.

.
[N LU

1D GAVASIONA. XLIEWLVYE &6 &DLI LQEDic DV TNE QUVLICE DELNT SEeXT.o. .

iy NETER v g ceme  we e
e O L. LY sl Ao SOGIEL AL Sl N, Lt
~mpeapss mpapnzate A% Theves ok en

Providing an appropriate power supply based on device
service requirements,

Assigning the cables to meet device/power source
compatibility,

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.
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All Class“iE electrical equipment is*tagééd"witﬁ“an“equipment nmber< ‘In '9adi- -

tion, ar div1smon identification“marker is’ "provided” which indicates “the*assign-

ment to” one ofesevenréiv 151 Bns"{bivisions™1, ~3, 25TC4I2BECE M ARACTIES THigTAN TP

division marker”is®insc¢Fibed with _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“internal'to°PGCC"including control room panels TUe s =St

.
s wis PO o iy . - .-
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All deviges® required to"preserve Class *IE"functidns "are supplied 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.

vae N e 3 smeesmin Ams
bWy - . emcaav Yewd ey [ -2

The aSSignment of' a’proper cable number is key-to the” implementation“of‘separa-
tion criteria. Each cable number is guided by Class 1E division deSignation,
the equipment-of origin, “and the* circu1t/cable identification “humbér ¢**The ‘metho=-
dology of cable numbexr’ assignment and‘the significance of various characters are
provided in Tables VIII, XIII, and XIV. In additioén to the unique iden-
tification’ number;“each cable“is also“identigiedfw1th“a diviSional marker as---

shown in®TABI8E>111 and"V“" SV RoU-TiEss TR felolt bemee U

<
-
- P - . . S cy e aswmgos 2id
mar L. - 2ol tew wl Ll “aee DN v PR+ JoE o

. "
PR (A

Routing criteria for Class 1E cabies in- General ‘Plant Area raceways is provided
in Tables X, “XI and XIX.°- Table'XIII providés the’ routing-requirements inside the
PGCC raceways. As indicated in these tables, routing of Class 1E cables in non-
compatible division raceways or Non-Class 1E raceways is not permitted.

LER PR RIS+ 2 71 e QBLLSY FOUESES W Fh "'c‘""‘f:"' Shitemn 5 VLLOC I 2L P

Divisionalized® raceways are designed to meat" the criteria ‘requirements as stated
in Section"IISBi1. ' The" racdeway identification scheme’ is provided in Tables III
and V. . . . . .

[TV 1o} o IR H SN L WLILOH W i0alt L GLh - L el LRI TN I T -
Each class'1E ‘enclosure is identified with an appropriate diViSional marker to
show thé residing Class 1E division of the internal ‘cables and wires. Intruder
circuits are identified with -a‘color coded marker in accordance with Table VII.

By’ "Prime‘Circuits = « e
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prime “Circuits-are’ “identified “on ’the“cable schedules Ey a*aA'1 or B'2 designa-
tfén-in the "SPTY CLR" field.®'See“Table™IX*Column 14°for details: “A"f-digni-
fiés-a“cable that connects a Class 1E Division 1 power source to a Non-Class 1E
Division A device. Similarly B'2 signifies a cable that connects a Division 2
power source to a Division B device.

The Division 1 power Source is néVver ‘tonnected to a Division B device via a B!
cable.’ Similarly, a Division 2 power source is never connected to a Division A
device via an A' cable.

. s
[ed

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 in Tables IV and V.

A'l 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 VII. )

within ®GCC’ prime circuits are required to be routed in Class 1E compatible
divisional raceways as shown in Table XIV.
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C. -- Non-Class. 1E Circuits

qe-Class-JE clrcuzts-such.as Turbine Generator, plant service circuits, etc.
Tare assigned to either Division A or Division B. As described in Section II.D,
niNonrClass- 1E, raceways for. routing. of. Non-Class JE cables.do not exist. in all

fhiivisan

cyBfant areas.h.Therefore,-cextain Non—ClassKIE,cablescipreflged thn,a or B). are
neﬁ@q9&§9§.QX1¥%¥Eﬂt$§x3§LS}PS§D§?;E§ESYaY,SY§t9mﬁr, Snch, cablesxareﬂtreated as

s Associated. by, Proximity"; and are. divisionally marked: as_shown: in.Tables-IV and
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Within PGCC, bivision A, Division B, XXX1, 2 and 3 Non-Class 1E clrcults are
: -allowed to.be routed. together in a Non-Divisional raceway. Precautions must be
w-taken,to.assure--that-t:hese clrcuits do not, cause direct brldglng. -Refer to -
ATable X1V for further discussion.
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- Typical.Cable Tag-AMISC-9002 ...

JTon=Ciass 1E....| Non-Class. 1E
- Raceway ,:-_ ,End Device
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-AMISC-9001
.Typical Cable .tag-AMISC-9002 .

,-:-Typxca1 Tray-.Compatibility Cl...l.-~w. - Typical Tray Compatiblllty ca -

.Detail 1 illustrates the treatment of a proximity cable with sections routed in
nboth Class 1E and Non-Class 1E 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 IX, Column (2)) is developed as shown in Table VIII, Item (2). The
vcable.destination is called: out to be TP =-:.an imaginary Transition Point - with
-a.note thatuthevcable continues to be identified with a consecutive: number.
fRefer to\Table-Ixtgpolumn $4)lgor details.-omhe portion of.the cable which is
prouted. in a.Non-Class. 1E.raceway has.type/cable compatibility.noted .in; Column 2
Defu!rabge Ix..nThls.sectlon.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 1ength of the
ncable 1n the Class 1E as,well as“xhe Nons=Class IE.raceways.u,. oLt .

PRI
D. Non—Class 1E, Non-Div1s;onal Circuits
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There are certaln systems such agathe securlty system, fire protectlon,
-1ight1ng,.communications etc. which are not assigned to a division.
Identification requirements for these systems are noted in Item 2 of Table IV.
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General Plant/PGCC Interface
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are. shown. in Table XIII and.
the general details provxded in Tables
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TABLE I

1. INCLUDED ARE:
DETECTOR DRIVE MOTOR, MOTORS UP TO 1/3 HP.

ELECTRO HYDRAULIC OPERATORS (EHO'S), HVAC DAMPERS, NMS STARTUP RANGE

2, CONTROL DESIGNATION IS TO BE RETAINED FOR CABLES REQUIRING SIZES LARGER THAN #10 AWG FOR

VOLTAGE DROP REDUCTION.

LEGEND:

P - POWER

C - CONTROL

Na - NOT APPLICABLE

21

- -
POWER /CONTROL CABLE CLASSIFICATION
(] « = x ! ] ]
o 0 T o) b <
- S A L P LA
LOAD TYPE I R S AL o4
MOTORS - FDR'S 10’ METERING,[SMALL | .,
SERVICH ALL EXCEPT] MOTOR- SPACE HEATER TRANS ., SWG'R. & /LOC.| PROTECTIONSMOTORS |. !
VOLTAGH SMALL | OPERATEL SOLENOID (INC. MOTOR | PROCESS (INC. PWR. | CONT. PANEL & CONTROL{X(SEE!
| (voLTS)] MOTORS VALVES | VALVES HEATER ) HEATER | AND LIGHT'G.) (SEE NOTE: 2) | CKTS. {'NOTE 1)
(See Note 2) Hoo s w ik
- k8 ) 3 O
L ] ]
120 VAQ P P c c 3 P c ¢ -3 C & c
125 vbd (up to 900W) (up to 35A . 3
| & BELOW circuits.) o
b 3
120 VAQ 3 P c P P P PsgcCl c - NA
125 VDQ 4 "
| & BELOW " 2
ABOVE P P NA P P P p NA » NA
120 vag . >
125 VDO 8
NOTES:

ToRABS L2ITUD
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TABLE (1} ) @
ASSIGNMENT OF SYSTEMS TO DIVISIONS OF SEPARATION*

Division 1 Division 2 Division 3

RIR A RIR B HPCS

LPCS RIR C Standby Emergency
. Power 3 .

Contalnment Contalnment

Outboard isolation . Inboard Isolation 125 VOC

Yalves Valves Battery 3

Standby Emergency Standby Emergency HPCS Service Water

Power 1 Power 2

RCIC Safety-Retated Display

Instr, 3

Automatic Depressuriza- Automatic Depressurilza-

tlon Div. 1 controls tion Blv, 2 controls

Standby Gas Treatment Standby Gas Treatment

(Loop 1) (Loop 2)

250 volt DC Battery

f25 volt DC Battery 1 125 volt DC 8attery 2
24 volt OC Battery 1 24 volt DC Battery 2 :
g::ngY Service Water S::gdgy Service Water
MSTV-LCS (lnboard) MSTV-LCS (Qutboard)
Leak Det, System 1 Leak Det, System 2
CAC 1 CAC 2
Cont. Inst. Alr 1 Cont. Inst. Alr 2
SLCS 1 SLCS 2
Mn. Cont, Rm, HVAC 1 Mn. Cont, Room HVAC 2 »
Remote Shutdown 1 Remote Shutdown 2
RPT 1 Qutput RPT 2 OQutput
Safety~Rolated Safety-Related
Display Instr, 1 Display Instr, 2
Tomp Honit. 1 Torp. Bon Tt 3!
. Seloctod nondlase 1€ Solocted nonolase. 1E

Equipment (prime clrcuits) Equipment (prime clrcults)

Fuel Pool Coolling and Fuel Pool Cooling and
Cleanup 1 Cloanup 2

Reactor Bldg. Pressure Reactor Bldg, Pressure
Control 1 Control 2

Orywel | and Head Area Drywel! and Head Area
Reclrculatlion Fans 1 Recirculation Fans 2

ASSIGNMENT OF RPS, NSSSS AND NMS TO DIVISIONS OF SEPARATION

(FAIL-SAFE WIRING)

Division 4% Divislon 5* Division 6% Divislion 7* ,
RPS Al RPS A2 RPS B1 RPS B2

NSSSS Al NSSSS A2 NSSSS B1 NSSSS B2

NMS A NS C NS B NS D

+ Compatible with Division 1
¥ Compatible with Division 2
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DIVISION MARKERS FOR CLASS 1E EQUIPMENT, RACEWAYS, & CABLES EXTERNAL T0 PGCC

TABLE III

Raceway Types

[ ’

P - Power - 480/240/208/120 V AC

EQUIPMENT /RACEWAY/
" ; 2 o oo ¢ -| . CABLE:MARKER, =+: |[opvr zogQ
< < . N = =~ D : - STTwm - - A mMe O
= CABLE ‘| RACEWAY S R R PR -
. DIVISION | DIVISION . 7 &
k MARKING MARKING BACKGROU@D CHARACTER , 7
CHARACTER | CHARACTERS COLOR COLOR LB
DIV, 1 *DIV1 YELLOW BLACK . " b
Div. 2 *DiV2 ORANGE BLACK -
DIV, 3 *DIV3 RED i BLACK =
CHA1 *CHA1 LT. BLUE RED
CHA2 *CHA2 GREEN RED
CHB1 *CHB1 DRK. BLUE { RED
CHB2 *CHB2 BROWN RED
¢ é; *Raceway type letter is ut111zed at beginningga
ug ;+ .of marking characters . ' Vo
H - ngh Volt Power ~ 42 16 KV and above Examples = Power Raceway,TDivisidh 1™
5

2507125 V IC
Control=-120 V AC/125 V DC and below
- Signal
R -« RPS Scram SOV Racewéy

wo
1

Typical Division 1 Markers (Yellow Background)

| 1Lpcs-5 piv,

Cable Marker

The Cable Marker Includes
Both the Cable Number &
The Division Marking

Characters

‘ *DIV1 I

Raceway, Pullbox, etc.

Markex
(Voltage Level is Added
For Above 600 V
Application)

23

| piv. 1 |

Equipment Marker

5] e

wle
el

rew
LIRS 'S 3

Black Chafacters
(Typical) -

e s ——E
0w
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Notes

DIVISION MA

L

RKERS FO

PR
R

P .t
PRIME AND NON-CLASS

Y M

TABLE IV

"1E ENCLOSURES, EQUI

I ICR A

5
N

PMENT, RACEWAYS

RTINS Y

, AND CABLES

Page 1 of

EXTERNAL TO PGCC

: !
L]

",
.

A
v oo

H

N A

. -
I

LI N

’

LA Tt e

2

E550/E551

PRIME CIRCUITS

.l R . REPRESEN-| CABLE E550/E551] .
DIVISIONAH| MARKER {]| . | CABLE TATIVE., | MARKER REFERENCH | ) (NOTE 2)
MARKER - BACKGROUND| CHARACTER| COMPATI~- | CABLE BACKGROUND| NOTES, - | E550/E551 | . ADDITIONAL
i | COLOR ; COLOR BILITY NUMBER COLOR . S%FETY CLR | CHECKERED
i ' . ; - - FIELD MARKER
) ; )\ AMISC402 | Silver L= ; <
*DIV A, Silver '| Black 35 ) i an Red/White
i ) ; (NOTE 1) |~:Silver/ X% i
' * 1 AMISC9001] . Yellow . i
B BMISC402 | Gold - '
*DIV B Gold Black e - B'2 Green/White
(NOTE 1) | Gold/ *x
A . 2 BMISC9001 Orange e |

See Page 2 for Notes.

Equipment Markers for Non-Class 1E Devices

1. Equipment marker for Div..A separation class is < Black characters on Silver background.

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

Equipment marker for Div. B separation class is - Black characters on Gold background.

2. All non-divisional equipment, raceways

on a white background.

» Ao

*

gy
P ozevay.

i o
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and cables shall be identified by a tag having black characters
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1.a.

b.

2.a.

b.

NOTES

TABLE 1V Page 2 of 2 .

DIVISION MARKERS FOR NON-CLASS 1E EQUIPMENT, RACEWAYS AND CABLES
EXTERNAL TO PGCC

./

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

A Non-Class 1E 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. 9
Prime cables connect Non-Class 1E loads to Class 1E power sources.

A'l 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 & B*'1 circuits are not permitted.

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*

»

i
v

T o - - £
g 09 : CABLE MARKERS ° .
Ls TR H e M.
s 3 - TION MARKER - H 8 5 -
o o v - - 4 .a d o
=% ] g g o 8 OO0 g g R
Q. IS H 5] ao g1 0 a, &0
@ g22 {g273 020 Beo™| 33
— cnn |own o L © O r TE M o q
3 ] o A u E L 0 .c O O J .0
[~} LS - FERN ] K~E¥] ~ Mo ~
c (] © o o o o T C 0o ™o O 5 M
Ll i = [ H Q “ o= G & O 9 O
7] 0 o 0 - o 0 T 0o ~r -l B U e
- A K W] e o O Y Q0 Te]
" > = |- 2w Q@ Q- O E L g G = O & 0o a
. ol ~ lagla o ud (v u- Qo . el o 8
- a w15 Bl 0 .0 o2 H p g - HQ HH N Y] .
) n |8 2lo Q &0 U 0T U WA E Q0 o QM
00 o |94 H0O |HoONX §H2Q NP O 0
Oa| g | (o oo _w I R <ol QRS O uw Q.o
O | - ®¥o S 8 o GRS HT g0 O o O O ® o
. VR &) O <= VOO QOO x= AT E M B M 0O
- L : G ‘
X. RPS-A1 { RPS-I RED
X . | DIV=1A { DIV I BLACK
X RPS-B1 { RPS~I RED
X DIV-~1B { DIV X BLACK N/A
TR B X ESSI ESS I | BLACK
g . X NSSI NSS I BLACK DIV 1 YELLOW
o X SI,CI DIV I BLACK
o X XXXI N/A N/A RED /WHITE
Tk - DIVA N/A N/A RED /WHITE
X RPS-A2 { RPS-IX { RED
X DIV-2A §{ DIV II { WHITE
X RPS-B2 | RPS~II { RED
2 X DIV-2B | DIV IXI | WHITE N/A
X ESSII ESS II | WHITE
X NSSII NSS II | WHITE DIV 2 BLUE
; X SIX,CII| DIV XII { WHITE
11X XXXII | N/A N/A GREEN /WHITE
% | X DIV. B N/A N/A . GREEN /WHITE
- 3 X.: ESSIII | ESSIII | WHITE i N/A
X XXXIXII | N/A N /A BLUE /YELLOW DIV 3 GREEN
_ X S/CIIX |{ DIVIII | WHITE N/A
- | Non-} X | XXX1 ]
Div X | XXX11 [N/ S | N/A N/A N/A WHITE
X XXX111 -
X DIV A . —
l__ X | DIV B

1

*This table includes’ control room panel markers even though these panels are
defined as part of PGCC. .

Prime
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f: ?or the purpgse of differentiating between wires and cables, all:individual conduc—-~- ~-~=

TABLE VI

INTERNAL PANEL WIRE IDENTIFICATION

‘tors of a. mgitlcondu~tor cable shall be defined as wires. In addition, -single conm-ation
ductor cable% 10 AWG! and smaller shall be defined as wires within equipment and
enclosures. 3 i ‘ ¥ . . f .

’ | L n erh wires ot tes ormina.
ere,markers sha.l be requlrLd only where wires from 2 or more cables termxnate to asi:
device, | i 1 oy : ro : R I . ; . ! .

S T L O R N T R TR LS A
The vires of:prime cables requiring wire markers:for traéeability shall be iden-
tifiéd!with -the apprqpr1ate prime cable marker installed in a flag-fashion adjacent
to:each wxreimarker.:,r IS IS AP P j“ ; :

i “‘. N - :H !W Lte T =m : p et " . oy, .
The color Efﬁthéféharacteé.and marker sleeve!bbcigrouna shall be derived from the ‘i
cable number%and&preflx aS'fOllOWS-m_ : ! ; - . DL ; -,
; A R N I L 5 ‘ s
: i ; e ; R ; ; , . © .Wire Marker . P
Cable Functibnal’Div151on i Charatter Colox' Backqround Coldr ! !
Prefix & (No.) ', ot o . L
1 i * -Black . Yellow i
2 | A { Black Orange i
3 o ol ,; - Black ! Red i
: 4 b, RIE Red . -+ Gray i
f 5 | b Red ' Green !
y 6 § i, I~ i » “Red . Blue g
7 § o oo i' - Red : Tan :
a bl i Red ' White ;
. B ! ; : * *Green ' White i
' A (9000) "' Red . White/Yellow
B (9000) : { Green ; White/Orange
: % * E N tq !
: ! i
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TABLE VIIX .

INTRUDER CABLE MARKER ' "

- Toaey wve yuv gy e Nt f}if‘ D ) [ CE R PR} B ,_'ﬂ IR R N | oy R{ArAT 1

) LR | 3 vy Tgvest s -5y, - Ty s Y «]f ﬁ-:‘, Pt e =

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
intrudes into a Div1sion A, B, XXX1, XXX2 enclosure with redundant prime cables then
that cable and the internal wiring connected to such cable shall be additionally
identifieq with_striped marker tape using the following color scheme:

n

Intruding Cable Marker Divisional Assignﬁeﬂ@s Striped Marker Color Code

1, 4, -61 A', I XXxX1 l .- Yellow/White
2, 5, 7, B', [xxx2_| Blue/Mhite

3, @[ Green/MWhite-~

All cables identified as intruding cables within equipment/enclosure are identified
with a striped marker, as stated above, every 12 + 2 inches beginning atughe panel
entrance point and continuing to the internal wire string associated with ‘each

conductor.
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TABLE VIIIX Page 1 of 5 .

EXPLANATORY INFORMATION CONCERNING CABLE ROUTING -

CABLE LEGEND

The legend for the column, identification in Table IX is as follows; |

(1) CABLE NUMBER. Ff lw;, . .

Cable “numbers have ten spaces allocated., Flve spaces before ‘the dash and four spaces
after the dash. Each space has a specific meaning, as descrlbed below.

FIRST SPACE SIXTH SPACE

DIVISION
DIVISION
DIVISION
DIVISION
DIVISION
DIVISION
DIVISION
DIVISION
DIVISION

| ‘ Always to be the Dash (-)

SEVENTH, EiGHTﬁ;:NINTH & TENTH SPACE

Numbers 1 thru’ 9999 as required

-
«

T oo i, ERR ' «

WOV B W
WP AU S WD

“ ‘Y 1 T gt I

SECOND, THIRD, FOURTH & FIFTH SPACE

System or Equipment Identification -
The following are typical examples:

ADS AUTOMATIC DEPRESS. SYSTEM

RHR RESIDUAL HEAT REMOVAL
IR1A INSTRUMENT RACK 1A .
M7BA MOTOR CONTROL CENTER, NO. MC-7B-A
MISC MISCELLANEOUS
PSAE POWER PANEL, NO. PP-8A-E

SH5 SWITCHGEAR 6.9 kV (HIGH), NO. SH-5

SM7 SWITCHGEAR 4.16 kV (MEDIUM), NO. SM7
SL71 SWITCHGEAR 480 V (LOW), NO. SL-71

EXAMPLES OF CABLE NUMBERS:

1M7BA-221 = 1 (DPIV. 1) M (MOTOR CONTROL CENTER) 7BA (MCC NO.) 221 (CABLE NO.)

29 3



, N SRS A S TR
TABLE VIII (Continued) Page 2 of 5

t » s
N . I ., ¥y

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

(2) T/C (TYPE AND COMPATIBILITY) e i o N T

T

- TYPE OF RACEWAY WHICH CABLE IS COMPATIBLE TO IS AS FOLLOWS:

P POWER C CONTROL
H H HIGH VOLT: (6.9kV, 4.16kV) S SIGNAL ; . e e
* R RPS Rc RPS SCRAM SOV RACEWAY

o
f

COMPATIBILITY (OUTSIDE OF PGCC) WHICH IS AS FOLLOWS::
COMPATIBLE CABLES ARE ROUTED IN DIV RACEWAY SYSTEM ONLY
COMPATIBLE CABLES ARE ROUTED IN DIV RACEWAY SYSTEM ONLY
COMPATIBLE CABLES ARE ROUTED IN DIV RACEWAY SYSTEM ONLY
COMPATIBLE CABLES ARE ROUTED IN DIV RACEWAY SYSTEM ONLY
COMPATIBLE CABLES ARE ROUTED IN DIV RACEWAY SYSTEM ONLY 5. AR BRI RO
COMPATIBLE CABLES ARE ROUTED IN DIV RACEWAY SYSTEM ONLY
: COMPATIBLE CABLES ARE ROUTED IN DIV RACEWAY SYSTEM. ONLY i, e,
i ’ i
(3) i FRO

SO U N
~NoOUT s W

-

EQUIPMENT OR DEVICE IDENTIFICATION WHICH THE CABLE ORIGINATES FROM

[ s

(4) TO

. 2. o=
a3 [

EQUIPMENT OR DEVICE IDENTIFICATION WHICH THE CABLE TERMINATES TO

(5) FOR ' SRR
; ST
SYSTEM AND/OR SERVICE CABLE IS BEING USED FOR

) a

(6) RACEWAY ROUTING ¢

oy LAY

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. IF THE LETTERS "ENTR" DO NOT APPEAR, THE CABLE ENTERS AT FIRST NODE
SHOWN. IF THE WORD "EXIT" APPEARS IN THE ROUTING, THE CABLE EXISTS AT A POINT BETWEEN THE
PRECEDING AND SUCCEEDING NODES. IF THE WORD "EXIT" DOES NOT APPEAR, THE CABLE EXITS AT
THE LAST NODE SHOWN. THE ABOVE MENTIONED NODES ARE LOCATED AND SHOWN ON RACEWAY DRAWINGS.
WHEN NODES DO NOT APPEAR, RACEWAYS ARE NOT USED. 1IN SUCH CASES,:CABLES SHALL RUN "FROM"
POINT OF ORIGINATION "TO" POINT OF TERMINATION WITH OR WITHOUT CONDUIT, AS INDICATED ON
THE DESIGN DRAWING.
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4 = b h .: reo LR IR M - L3
TABLE VIII (Continued) Page 3 of 5 o
o1 1o . PLoo e S WL AR CAR yo) ’
(7) CABLE REQD. (e 7
NUMBER OF SINGLE OR' MULTIPLE ébNDUCTOR CABLES REQUIRED.
: : Y S SRR RN
(8) CABLE SPEC " . .
s s Tty . Toioe U
SEE CABLE.TYPES AND DESCRIPTIONS BELOW. (TYPICAL) .. . . .
“ i ws.i+ tepe oy -. CONDUCTOR ... .. . OD AREA
TYPE  nweeR | T SIZE . ., . , . ..INCHES S0. IN.
. o, SRt FR R o
A " 8kV UNGROUNDED NEUTRAL Cel ; o
. POWER CABLE . * . N [N
c.. Lo e 2500 . "L . .3 1.276 1.2788
N - i . [ B . i 7 H L
(9) CONDUCTOR No;w h : IS

NUMBER OF CONDUCTORS IN A CABLE. (1C = ONE CONDUCTOR, 12C TWELVE CONDUCTORS, ETC.)

(10), CONDUCTOR SIZE PR . -~

WIRE SIZE IN EITHER AWG. OR MCM.

(11),CIRCUIT LENGTH .. ,., . C

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. WHEN RACEWAY.ROUTING. IS OMITTED, LENGTH INDICATED REFERS TO DISTANCES "FROM" y
THE POINT OF ORIGINATION "TO" THE POINT OF TERMINATION IN FEET FOR EACH CONDUCTOR. THUS, .
IF THE CABLE CONSISTS OF THREE SINGLE CONDUCTORS, THE TOTAL LENGTH WOULD BE THREE TIMES p
RUN LENGTH.

Tyt T & 1 T A P S HEAED S A0 BN 1N LA 1% S B RN D1 ¢ [ £ TEF OLIVTYARS
(12) ,REV S. ey T ,53 ’f‘hzi L L TF? ? LA AE
‘. Tew g, l "‘i"éf‘:
REVISION NO. OF THE CABLE ISSUE IS DESIGNATED BY THE REV. .NO.. 'S: ESIGNATES THE Sapid N
CONSTRUCTION ISSUE STATUS OF THE CABLE. ... - ..: ., . ¢ s S mong
’ - ' ) . ni“' TP el v L D L A TR ' PR A D08 R e
¢ . - rr ‘. . s H T e 1 . lﬂ ‘ n i:ﬂ wn
3 ’ ) ' 1 L ] (iU' H it M LAY £y
i ]



TABLE VIII (Continued) Page 4 of 5 Lt

(13) REFERENCE NOTES

SEE DRAWINGS E550 AND E551 FOR REFERENCE NOTES. THE LISTED NOTES BELOW WHICH RELATE
T0 ELECTRICAL SEPARATION ARE REITERATED FROM THE ABOVE DRAWINGS.

E550 REFJ NOTES

4

13

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

THIS CABLE IS CLASSIFIED IN THE SEPARATION GROUPING AS "ASSOCIATED BY PROXIMITY".

A)

B)

] N

CABLE NUMBERS PREFIXED (FIRST SPACE) WITH "A" AND ROUTED IN DIVISION 1
RACEWAYS. . .
(COMPATIBILITY IS 1) )
CABLE NUMBERS PREFIXED (FIRST SPACE) WITH"B" AND ROUTED IN DIVISION 2
RACEWAYS.

(COMPATIBILITY IS 2)

PLERS
1

)

THIS CABLE MAY HAVE MORE THAN ONE DESIGNATION IN THE "9000" SERIES NUMBERS. FOR
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 STOPS, OR CABLE NUMBER CHANGES. "TP" INDICATES A TRANSITION POINT. "CONT"
INDICATES CONTINUED ON CABLE SHOWN.

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

(AP IR b M A
ALL CABLES WITH PREFIX DIVISION 1 THROUGH 7 AND PRIME CABLES DESIGNATED UNDER ' THE ‘
"SFTY CLR" FIELD AS A'l 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 5:76£55

E551 REFI NOTES

4 SAME'AS FOR 'B550% I o S oot M AT LA AT 10 U AL R I S R N S S 14 1 IV B
Vaon R T .- sy e

5 SAME AS FOR E550.
. Y.

8 SAME AS FOR E550

AR S A e R P L A PR T § O

9 SAME AS FOR E550

INVENTORY REQUIREMENTS. PHASING TAPE SHALL BE USED"'FOR COLOR CODE LABELING ON
CONDUCTOR ENDS ONLY. PHASING TAPE TO BE APPLIED APPROXIMATELY TWO INCHES FROM
TERMINAL® CONNECTOR."FOR COLOR CODE REQUIREMENTS SEE APPLICABLE CONNECTION
DRAWING.“ R HE o D I

22 ALL CABLES WITH PREFIX (FUNCTIONAL DIV.) 1 THROUGH 7 AND PRIME CABLES DESIGNATED
UNDER THE "SFTY CLR" FIELD AS A'l OR B'2 SHALL BE QUALITY CLASS l (ONLY FOR PRIME

CABLES INSTALLED’AFTER 10-20-81). : '@ %' * & wie o CowapEmn. peR
RN R AL S P OO A 1111 M
SAFETY CLEARANCE FIELD/ § = *© SeTTCE LTt T T s,
vy “, : Tt i B L2 it CNERE- (fIl‘n"

THE DESIGNATION OFiA"Yi IN"THESE FIELDS REPRESENTS A DIVISION A (NON-CLASS 1E) CABLE
THAT IS POWERED FROM DIVISION 1 (CLASS 1lE). AND SIMILARLY, B'2 SIGNIFIES A DIVISION

B (NON- CLASS lE) CABLE‘THAT IS POWERED FROM DIVISION 2 (CLASS AE) . DeVsY i,'hu
“ofs L S g B R R I AR | LA SRY N,
4 . RGO ) . Tt e LY
S T A A ALES R T A : $oroom AEAC N A ARSI RO M I 108 Sk
A P SO i g o T R I R
i { .: ! & L Y \




St cris 4 Bnd S et ¥ £ 1.

n
CABLE
NUMBER

AMTA-0102 P A .

AMTA-0152 P A

AMTA-9010 P 1

AM7A-9100 P 1

AM7A-9101

AMT7A-9110

AM7A-911N

AM7A-9120

TABLE 1X

ENTR:COLX K,1  12100";COLY 11 22t06"; EL 54ig"
RTNG: 6987-ENTR~-6992-6994-EXIT-6995
EXIT:COLX K.1 6100m;COLY 12,2 33'06%; EL 56t4n

34

SAMPLE CABLE SCHEDULE
(3) (4) (5)
MECH
FROM T FOR SYSTEM
XEMR TR-TA-B , PNL ELP-TA-B  FEEDER 4150
LOCAL DISC SH PUMP HOIST FEEDER 5110
MT-CRA-6A
MCC MC-TA  RFS BUS MTG GEN FEEDER 2620
. SET MG-1
ENTR:COLX K.1  13106";COLY 11  22106"; EL 5418w
RTNG: 6987-ENTR-6994-EXIT-6995
EXIT:COLX K.1  6'00";COLY 12,2 35'00n; EL 56140
‘oo T, FEEDER 2150
.. CONT AM7A-9101 :
ENTR:COLX K.1  13106w;COLY 11 22106"; EL 5418n
. RTNG:6992-ENTR-6987-6966-EXIT-6969
EXIT:COLX  J 16'06";COLY 10  6106"; EL 5116v
T  XFMR R-JA-B FEEDER 4150
CONT AM7A-9100 . B :
ENTR:COLX ~ J 16606;COLY 10 6106"; EL 4816"
RTNG: 6696 -ENTR-6562-65837054-7055-7058-7062~7063~
7064~7065-1050-1051-1070-EX1T~1073
EXIT:COLX ~ F  6100M;COLY 14 13106n; EL 7316n
MCC MC-TA ™. FEEDER 5250
CONT AM7A-9111
ENTR:COLX K.1  9106";COLY 11 221064; EL 541
RTNG:6992-ENTR-6987-6966-EXIT-6969
EXIT:COLX  J 16106";C0LY 10 6106"; EL 51%6n
P COMPRESSOR FEEDER 5250
CONT RA7A-9110 CAS-C-1A
ENTR:COLX  J 16'06";COLY 10  6'06"; EL 4816M
RTNG: 6696 -ENTR~6562-6583-654 9-6548-6546-6545-0429-
0427-EX1T-0424
EXIT:COLX G 6'06";COLY 7  8100"; EL 4116v
MCC MC-TA INVERT PKG IN-1 FEEDER 4350

(7)
CABL CASL
DWG NO REQD SPEC

4

3

(9
CONDUCTOR
SIZE CLR LGTH

NO

(]

1C

(¥

Ic .

ic

.

1c

1c

(14) (),
SFTY CKT

Al 0015
A1 0050
A1l 0044
A1, 0062.
A'1 0366
A'l 0066
A'l 0278
A"l 0054

REV S NOTES







Example
Example

Example
Example

" -

e

0ne

HEAL] » ]

TABLE X < T e i -
; . y

‘ CABLE ROUTING CRITERIA " RN 3o

- ey e POWER CABLES IN RACEWAYS S a6 L At e mo w

a3 ol - CABLE APPLICATION . RO vy

2 |29 14.4KY 6.9KV] 4.16 KV POWER | 480/240/208/120VAC

2 ol 34| POWER { POWER 250/125VDC PWR

9 81 CABLE DIVISIONS - . .

_9‘3 £|en a{B{a{Bit1{2|3]|a|l B {1] 2] 3| a| B

(He | A X -~ Example 1

| Hc | B X

H | A X X -~ Example 2

E X X

B | 1]- 0 AH P 0
-f:H, | 2 0 AP

. H | 3 + - Example 3

| P- | A X

P. | B X

P 1 0 AY - Example-4

| P-]2 0 AP -

P |3 +

-

.Non—Class 1E. division cables.

Class 1E division cables.

High Pressure Core Spray (HPCS) Class 1E Division cables.

"Associated by Proximity" cables - Non-Class 1E c?bles routed in compatible -

Class 1E racewaye.

High,Voltage Raceway - Conduit.

High Voltage Raceway - Conduit or tray. G

480V..or below Power Raceway - Conduit or tray.

't

i 54.4KV Dive. A power cable can only be routed in Div. A conduit.
.. Ity is permissible ta-.route 6.9KV & 4.16KV Div. A power cables in same

Dive A raceway.

4.,16KV Div. 3 power cables can only be routed in Div. 3 H raceways.
It; is permisgible to route Div. A power cable in Div. 1 power raceway.
Such cables are identified by "NOTE 5" in the ES50 Cable Schedule .

. Rgfergnce Note Column. (For details, see Table IX, Column 13). These

cables have raceway compatibility identified per Table IX, column 2.

ot . ”ne,
:






TABLE XI

r

CABLE ROUTING CRITERIA ,

CONTROL CABLES IN RACEWAYS
EXTERNAL TO PGCC

| I S -
;_ - CABLE APPLICATION . L
> |»51{Control | RPS/NSSS Control|{ RPS Scram ., .
2 |93 Indic. Trip Logic{ Ind,Ann.] SOV Control '
9 9 & Annun. Cables | & * - Ckts.: -4
i il R CABLE DIVISIONS . i . '
[ f 1121314151 6]7]a] B~ |4 -5 6 7 “
| C 3 0 12§ . i - Example 1 ,
| C 2 0 ‘ 1 ap Ll '
__C 3 + . . ] | - Example 2
Cc |4 , 0 . ;
Cc | 5] : 0]
C (6 0 :
K : 0 :
|Cc {A | X+
| C |B il X 4 A
| Rc | 4 ~ 0 |
 Re | 5 0
| Rec | 6 0
| Rej 71" 0

* Digital Computer; Signal in Reactor Building only.

" z e " "wite;

C - Raceway, to route control circuits.
Rc - RPS Scram Solenoid Raceway - Conduit.
X - Non-Class 1E Division Cables. :

+ ~ High Pressure Core Spray (HPCS) Class 1E D1v1sion Cables.

0 -~ Class 1E Division Cables.

AP - "Associated. by Proximity" - Non-Class. 1E Cables routed in.compatible Class 1E

raceway. g- . SR

Example 1 - Class 1E Div. 1 Control Cables can.only. be routed in Div. 1:;;control raceways.
Non Class (1E Dive. A Control/Indication/Ann. Cables are permitted to route in .
Class 1E Div. 1 raceways only. Such cables -are termed "Assoclated by
Proximity"” and are identified by "Note 5" in the ES551 Cable Schedule - "
Reference Ngte Column. (For detalls 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.

WM
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Non-Class 1E Division Signal Cables.'

TABLE XII i .

CABLE ROUTING CRITERIA ~
INSTRUMENTATION /SIGNAL ,CABLES IN RACEWAYS
EXTERNAL TO PGCC

g CABLE APPLICATION
HI | ANAIOG | NMS/NSSS/RPS TRIP SIGNAIL] ¢
" .| | SIGNAL LOGIC SIGNAL CABLES .
ARSI I I~ * ;
ot > > - ! o !
e o 8 CABLE DIVISION ol vt
LN
. -t ol Qo . o] 0 .
P ‘9 § i 1 : Ll g Al
i s o
i oL 1][2]3] 4] 5 6 | 7 |a| B]!
g S| AH - Example 1
- - B n ~
j - | S| 2 0 : ag i
iz | S |.3 + } ! '
ot Lslia 0 ;
S s |'5 1 0 ; ' - Example 2
l . .S1 6 0 i ,1
SR S A 0 :
i ;i RN ' X < Example 3
. [ S| B X
1 !
. g .

;

I

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

e =

Example 1

Example 2

Example 3

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

oo . . ‘- Lo
Div..5 RPS/NMS signal cable can only be routed in Div. 5 signal raceways.

Ndn-Ciéss 1E Div. 2 signai‘cables.xoute onlywﬁhsDiv.sﬁ signal faceways.

37



TABLE XIII
GENERAL PLANT AND PGCC

CLASS 1E CABLE INTERFACE

CONTROL /INDICATION /SIGNAL

INTER~ | NSSS BOP PGCC
FACE PGCC PGCC RACEWAY
BOP CABLE CABLE DIVISION
CABLE DIV. D1IV.
i DIV, * * 1 2 3
1 ESSI Div 1 0
2 ESSII Div 2 0 Note 1
| 3 ESSIII | Div 3 +
4 RPS A1 0 Note 2
NG RPS Bi 0
5 RPS A2 0
| 7 RPS B2 0
1 NSSI 0 Note 2
2 NSSIIX 0
| 4 DIVIA 0
l_ 6 DIV1B 0
5 DIV2A 0
|7 DIV2B 0
General Plant PGCC
Area-Raceways T 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 biv 2 PGCC raceway routing as stated in Table II.

38



Note 1

Note 2

TABLE XIV

GENERAL PLANT AND PGCC

NON-CLASS 1E CABLE INTERFACE

' ]
.

CONTROL /INDICATION /SIGNAL

. SEEMNOTE 1 * ° CABLE ROUTED IN
NSSS BOP PGCC RACEWAY
GENERAL PLANT| POWER SUPPLY PGCC PGCC DIVISION
INTERFACING CONNECTION { CABLE CABLE
CABLE ; | p1visION | DIVISION . NON-
DIVISION : (a), (b) 1 2’ 3 | cLass
B ‘- : . 1E
i . o : ; .
DIV A PRIME A'1 -m piva | ap
) - '
B ) ; : :
| DIV A NON PRIME. | XXX1- piva ‘]| ap ! X
: i
i 1 L]
| DIV A NON PRIME XXX2+ DIV B ! X
| DIV 2 NON PRIME XXX2 DIV B ¢ . X
i ' ! : : :
DIV B PRIME B'2 |[xxx2] DIV B | AP
_ : . } u
| DIV B NON PRIME! | Xxx2 DIV B AP X
| DIV B NON PRIME XXX2 DIV A X
D1V B : NON PRIME' | XxXx2 DIV A X
DIV 3 PRIME 3 DIV 3 X
| pIV® 3 ° DIV 3 XXX3 DIV 3 X
General Plant PGCC X - Non-Class 1E cables.
Area Raceways | Raceways AP - Associated by Proximity.:® F

| IS

In PGCC there are two types of-ro

For examples see Sh. 2 of this table.

39

uting/cable tagging configurations.

sinore .

"

v

Example

Example
Example

Example

»
.

"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).




- melexy 9 Lo

GEN, PLANT PGCC
AREA < , >
EXAMPLE | e "
<Al * -~ EM
iiDIVA. A'| CABLE . _PC%«%?NE%‘?M /-CABLE DE%CE ‘
A v C v v R O
1o 1O T
(RACEWAY) DIV A DIV | (PGCC RACEWAY)

MNOTE: PRIME CARLES [XXX1], [xxX2],[xXX3] CAN NOT BE ROUTED IN NON:DIVISIONAL
PGCC DUCTS. PRIME CABLES ARE ALLOWED TO ROUTE IN ONLY THE
COMPATIBLE DIVISIONAL DUCLTS.

EXAMPLE 7 L
DIV A CABLE PGCC TEéM AXX|] CABLE END
\ CABRINET / ) DEVICE
i \/ S \/ \/ ©
18T 19717 19T
DIV A DIV I ND -

NOTE: INTERNAL TO PGCC DIV A CABLE MAY BE ROUTED IN DIV | OR NON:DIV,
PGCC RACEWAY. :

EXAMPLE 3
DIV A CABLE pacc TERM  ,xxx2® END
- CABINET / DEVICE
C Y TRY )
1¥r1¥r Y,
OV 1 DIV A

. MD N

(ONOTE: INTERNAL TO PGCC DIVA CAPLE. MAY BE TAGGED AS XXX72 AND ROUTED IN
NON-DIVISIONAL PGCC RACEWAY.. SUCH CABLE IS NOT ALLOWED To ROUTE
IN DIV 2 FGCC RACEWAY THEREBY AVOIDING DIRECT BRIDGING. *

EXAMPLE 4

»
e .5 o & mmmmcan = - —Y

Div A caeLe® . PGCC TERM  ~XXXZ END
\ CABINET. / PEVICE
V v - ' y v O
| [ 7 C 7 r

OV A | ND DIV 2

® NOTE! WHEN INTERFACING PGCC CABLE IS TAGGEDR XXX?2 AND ROUTED IN
NO/DIV 2 PGCC RACEWAYS 4 SUCH CABLE 1S NOT ALLOWED 70 ROUTE
IN. A DIVISION . | PGC .. RACEWAY IN DOWN STREAM CIRCUITS

o = THEREBY- AVOIDING DIRECT BRIDGING, .

40
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! Example 1:

Sunmary:

= From:
To:
System:
Signal:
Separation:

SEPARATION
CODES

==
wm T =
KN "0 0
v ==
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o
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NSSSS PGCC Cable Information Obtained
froa the GE System Cable

Cable No. 8708/C518-002,

H13-P687 -

H13-P608

C518

GE/HAC

82

B22A
B22C
B22E

B221

BSA
CI2A
C128
C34A
C41A
CS1A
C518
c51C
cs10
C61A
C72A
c128
C91A
D17A
D21A
E12A
E21A
E22A
E228
E3IA
ESIA
Gi1A
G33A
H13A
H64A

INDEX OF SYSTEMS

Nuclear Bofler Process Instrumentation
Auto Depressurization System (ADS)
Jet Pump Instrumentation

Nuclear Steam Supply Shutoff System (NSSSS)

Reactor Recirculation

Reactor Manual Control (RMC)

Control Rod Drive Hydraulic (CRD HYD)
Feedwater Control

Standby Liquid Control

Startup Range Neutron Monitoring
Power Range Heutron Monftoring
Startup Drive Control

Traversing In-Core Probe Calib (Tip)
Remote Shutdown

Reactor Protection System (RPS)

RPS Motor Generator Set Control
Cocputer Interconnection

Process Radiation Monitoring

Area Radiation Monitoring (ARM)
Residual Heat Removal (RHR)

Low Pressure Core Spray (LPCS)

High Pressure Core Spray (HPCS)

HPCS Power Supply

Leak Detection .

Reactor Core Isolatfon Cooling (RCIC)
Radwaste

Reactor Hater Cleanup

Annunciator System

Off Gas System - Low Temp.

TABLE XV

POWER GENHERATION CONTROL COMPLEX
CIRCUIT DESICH

GEHERAL IHFORMATION

PGCS PONER SUPPLY CLASSIFICATION

As

POHER SOURCE
DESCRIPTION

| ELEMENTARY

[ T200AC IS X
[ 125-V0C TASTR BUS | X
[ 22V0C_TRSTR BUS_ | X
2BYDCINSIR BOS | X

JHON CLASS IE{CLASS
PRIME[ 1E

SHOWN OH

>4 > >3 >4
> >Q >4 >4

120 VAU

RST

12

S A

120 VAU IHSTRBUS B X
A
B

L_IHST >
S

ZOVAC RPS BUS K X1 X

20VAC_RPS BUS B X1 X

20VAC_INSTR BUS T

§gv0c INSTREBUS C

<1 > >«

DC_IRSIRBUS T

v
.

Safety-Related Systems —
(NssS)

.
Py
.

-

HSSSS

CODE CcoDE(1) DESCRIPTICH

[ESS1  Div 1 Core Standby Cooling System
Division 1

ESS2  Div 2 Core Standby Cooling System
Division 2

ESS3  Olv 3 Core Standby Cooling System
Divistion 3 ,

Al Dlv 4 Reactor Protection System/Huclear Steam Supply Shutoff System
Channel A Division 1

Bl Div 6 Reactor Protection System/Nuclear Steam Supply Shutoff
Channel B Division 1

A2 Div 5 Reactor Protection System/Huclear Steam Supply Shutoff
Channel A Division 2

B2 Div 7 Reactor Protection System/Huclear Steam Supply Shutoff System
Channel B Division 2 ) ’

NSS1  Div 1 Nuclear Steam Supply Shutoff System
Division 1

NSS11  Div 2 Huclear Steam Supply Shutoff System
Division 2 -

DIV 1A DIV 4 Heutron Monitoring System Trip
Logic Al Division 1A

DIV 1B DIV 6 HNeutron Monitoring System Trip
Logic B1 Division 1B

DIV 2A DIV 5 HNeutron Monitoring System Trip
Logic A2 Division 2A

DIV 28 DIV 7 HNeutran Monitoring System Trip
Logic B2 Division 28

Xxx1 DIV A A1} other non-safety functions routed

or DIV B with Division 1 PGCC raceways or Hon-

Class IC ~GCC raceways. (XXX1 cable
fn DIV 1 raceway s associated)

XXX11 DIV A All other non-safety functions routed

or DIV B with Division 2 cables or Non-Class

BOP

Xxxi11 otv 3

Page 1 of 2

PGCC CABLE SEPARATION CATEGORIES

1E PGCC racewadys. (XX11 Div 2 raceway

{s assocliated)

All other non-safety functions routed

with Division 3 PGCC raceways.

.

(1) This BOP code corresponds to the BOP cable separation classification that Interfaces with the NSSSS separation code. This code {s also used in
bomination with the BOP PGCC signal code to describe BOP PGCC cable signal/separation classification, 1.e., “C1" indicates Control, Division 1.
Balance of plant of plant Div B cables can interface with XXX1 PGCC cables providing "bridging™ between essential raceways does not occur.

Simflar for XXX/DIV A Interface cables.
PGCC duct can Interface with Div 4 or Div 6 BOP raceway.

Hote that "bridging™ betwcen essentfal raceways Is acceptable in the following cases:
Case 2 Dlv 2 PGCC duct can Interface with Dlv 5 or Div 7 BOP raceway.

Case 1 Div 1



NSSS
CODE

SP1"AWG 20
SP4 'AWG 20
SP7 AWG 20
SP13 AYG 20

TC4 Cu/Cn
Tca CU/Cn
TQ8 Chr/Cn

“‘r

ST/I. AHG 20 ‘

|g‘
NANE

MCT 'ch; 1'4

n019 Awg; a8

MG AHG‘ 16
MC1Z Avg 16

MC19 AWG (16} °

MC27 AWG 16
MC37 AWG 16,
MG7 AWG 16 |
MC12 AWG 20
MC19 AWG 20
MC27 AHG 20°

MC37 AYG 20 .

MC48 AWG 20.
7/C ‘AHG 14

12/C AWG 114,

2 COND PHR .
3 COND P4R
COAX RG-6
COAX RG-22
COAX RG-59
COAX RG-59M

s

‘!

5|
2

(13
*GE~TA

. s .
P BT PR IR N

'i‘

* BOP
CODE

GE-5A
GE-5

GE-6

GE-8
GE-9
GE-10
GE-12
GE-13
GE-14
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TABLE XV
POWER GENERATION CONTROL COMPLEX

. PGCC CABLE TYPES
(Supplled by General Electric)

.- *

+ "CIRCUIT DESIGN

DESCRIPTION

1 Twisted Shloelded Palr of #20 Wire
4 Twisted Shlelded Palrs of #20 Vire
7 Twisted Shlelded Palrs of #20 Wire
13 Twisted Shlielded Palrs of #20 Wire
7 Twisted Shielded Pairs of #16 Wire
4 Shlelded Palrs of Copper Constantan
Thermocouple Wire
8 Shlelded Palrs of Copper Constantan
Thermocouple Wire
8 Shielded Palrs of Chrome Consfanfan
Thermocouple Wire
4 Twisted Shlelded Palrs of I16 wlre .

Twisted Shielded Triple Conducfors of £20
'#14 Nire with Overall Shlold

Hire
12 Conductors
7 Conductors

15 Cond‘uc':;ors

8 Conducfors .

o

12 Conductors
19'Conductors

*, 27 Conductors
. 37 Conductors

7 Conductors
12 Conductors
19 Conductors
27 Conductors
37 Conductors
48 Condg_ctors

of
of

ot

A4 Vire
#14 Wire
#16 Hire
#16 Wire

- #16 Yire

H6 ¥ire
#16 Miro
#20 Mire
#20 Wlire
#20 Hire
#20 Mire
#20 Wire
#20 Mire

-

T e "
Amw o me ey

;.-
-~ epwarz

P T e et

7 Separate Conducfors of #14 Wire Routed In
Condult

12 Separate Conducfors of #14 Yire Routed In
Condult

2 Power Conductors Routed in Condult

3 Power Conductors Roufed in Condult
Coaxlal Cable Type R

Coaxlal Cable Type RG~22

Coaxlal' Cable Type RG-59 '

Coaxlal Cable Type RG-59AM . .

6 3/c #16 Indlividually Shlelded

2 1/c #10

2 1/c #12

4 4/c 214

4 4/c #16 Individually Shielded

7/c #16 Overall Shleld
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¢ GENERAL INFORMATION

1
1 R [0 SERP S B EE B Waa

st

A A

K14
i

rerg 2

NSSS- .
CODE ¢t .

GE/MAC "+

LoW A
tow D
Comp A-.

-+ Comp D

M/R IN:
ANN IN-
28 VOC!

120 VAG **

C
c
:C
c
c

. 125 VoG
¢l 120/\ ?

of |250=-
¢l 280“

24 voc,~
CT 54 .

ARM IN -

R}

LA S

BOPy..
com-: m'

S

S
S
S,
S
S
C

C/s

c
c

S

/s

-
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" pese” SIGNAL VESCRIPTION'

le| t1amp Process Signal
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H BOP PGCC Cable, lnformaﬂo
Example i ODtained from the SRR BGR"
cable routing
,Summary: Ates ,.Cable No, OM-K2-1,10

From: " "MUN T H13-pgo)
To: H13~-P811
Slgnal & Separation: C2
Cable Type: GE-1
Raceway: .. Div 2

- LI
s 14

Ty €5 i te e,

o2 ot

a

.
T

Ay

> ' DeEscRIPTION
Ky

I - naar S PR

" "Low lLevelsAnalog Slgnal
Low Level Digltal Signal
160 NV Computer Analog Slgnal

. ; Computer digltal Signal

« Meter/Recorder Input
- “Annunclator lnput
28 Volt OC Power '

"' 7 15120 Vol't AC Power

<125 Volt DC Power

.2120 Vol't AC Control &

« Indlcation.Slgnal
125 Volt-DC Control &
Indication Signal

> 28 Yol't DC Control &

* Indication 'Signal

.'24 Volt DC Power
S Amp. Current Transformer
.Clreult ..,
Area Radlation Monltor lnpuﬁ

This BOP code corresponds to BOP cable signal classlfication for
BOP PGCC Cables and for those cables that Interface with the NSSS
PGCC cables,
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" N TABLE XV1 Page 1 of 2
. S . ) NSSS VENDOR
' N . * GENERAL DESIGN |NFORMATION
. e L lme ‘. SYSTEM CABLES AND ROUTING CRITERIA -
“r 2] - FIELD IN PGCC MORULAR ELOOR DUCTS =[5 * e .. ¢ < T
we o S| A -0 RN IR L ol REQ :
bry [=] « o ns esan o fo e .
DESCRIPTION o % §§ % ) . T Special REMARKS
" | vnEm == 0n x|l < ©n = ) (ST Requir. .
ta w0l w3 e B O GO -NE) pd B o] e i~ (e -
gl SEHGISE IBEBB e R WEET 4T
. S| ey A RjRaolmS R H<lo < |2 B
X | K1|Ca| Div 1| Al | C1120A| 12/C#14 Fallsafo cables
RPS/NSSS TRIP LOGIC X | K1] C6] Oiv 1] B1 | C1120A] 12/C#14 NA routed In grounded
CONTROL CABLES x [ xiTcs[oiv 2] A2 | cri20a] 12/CH14 flex CND within PGCC,
. X | Ki| C7| Div 2] B2 | C1120A[ 12/C714
X |H2| Ra| Olv 1] AT | C1120A | 2CONDPWR — ] SCRAM SOV CKT | RPS scram SOV cables
~ | NEUTRAL TO 8E trip logic Al & Bl and
RPS SCRAM X | n2] rRe| Div 1] B1 | c1120A| 2c0oNDPWR | . #6AWG FROM MAIN | LPRM group 1 & 3
SOLENOIDS CONTROL PANEL cables are routed In
CABLES x | H2| r5] Div 2| A2 | C1120A{ 2coNDPWR TO SCRAM GROUP | separate PGCC Divislod
PULL 80X AT 1 ducts, simllarly for
. x | n2) R7] oiv 2| B2 | C1120A| 2cONDPHR SOvS RPS scram SOV cables
X | L2| S4] Div 1] A1 | GEMAC | SPa trip loglc A2 & B2 and
RPS TRIP LOGIC x | L2} s6| Div 1| B1 | 6emMAC | sPa NA LPRM group 2 & 4
SIGNAL CABLES x | L2] s5] otv 2| A2 | cemac | spa cables.
_ x | L2} s7| oiv 2| 82 | cemAC | sPa e
SENSOR CA M7 - = 75 | 20.5] 1000] COAX 3 T
N B E SHLD HI .
3 RAD, TEMP |
3| 5| PREAMP STG, CA] M1 LOW A | COAX RG6 | 75 | 20.0] 1500 COAX STD
3| 3 [PREANP Y, CA, La LOW A | COAX RG59] 47 | 37.3] 2000| SHLD |
) PREAMP LV, CA. L4 C1 260 | COAX RG59| 47 | 37.3 2000 SHLD
il | T SENSOR CAL M6 - - 130| 9.8| 1000| COAX 3 i
;;; SHLD,
‘lo| | PreavP siG, CAl M1 LOW A | COAX RG6 | 75 | 20.0] 1500] COAX STD, |
ﬂ | PREAMP AV, CA, L4 LOW A | COAX RG59| 47 | 37.3| 2000] SHLD Neutron
i] }[PREAMP LV, CA, X | L4| S4[ Div 1| DiviA C1 280| COAX RG59| 47 | 57.3| 2000] SHLD | Monitoring
; RANGE SW CA. - - C1 280 MC19 NA. - System
15| SENSOR/EPA.. CAJ . M5 , E = | .- . .| 62 [25.7] 2300[ COAX HI | Group 1
okl 2. - FEl |- |- ] : AR ‘|’raD TEMP: * - -
; EPA/PGCC CA, - 14 ) LOW A | COAX RG59| 47 | 37.3| 2000| SHLD 1
[ S| SENSOR CAL = [ M N .. 75 | 20.5]-1000| COAX 3 -
i\ B - SHLD HI |
H | . i - RAD, TEMP
:bo PREAMP S1G, CA. M1 LOW A | COAX RG6 | 75 | 20.0| 1500| COAX ST0 | - = |
:[RIS[ PREAMP BV, CA, La LOW A | COAX RG59| 47 | 37.3| 2000| SHLD
: PREAMP LV. CA. -l La ‘ LOW A | COAX RG59| 47 | 37.3| 2000| SHLD L
[ SAME AS TS GRE. 1. X | ~ S6] Div 1| Divi§ ~ - SAME AS NMS GROUP | e | NMS<GROUP 111
[ SAME AS WMS GRP.1 X Jexnf 551 Olv 2| OivZA SAME AS NMS GROUP | NMS GROUP i
| SAME AS WS GRP.I X |2 57| Div 2| Divze SAME AS NMS GROUP | NMS GROUP IV

L R
[}

Contlinued on Page 2
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TABLE Xvi

Von—i o - S

1
. .

ntinped From Page 1

=

e, -

Div 2| xxx2~ I CrLLES 1 SANME~AS NS GROUP 1

Dly-2.|-TXE | — TISANETAS WMS GROUP™1

PROCESS RADIATION
MONITORING (D17A)

>

&l s2
Y Z|-s8

1
x

~AREA-RADIATION X3 S22 [ Div-2 . Xz ARM-IN | -MCa~— NA

MONITORING (D21A) | X L3] SA| Div 2| xxx2' | ARM IN| MC8 NS

INDEX MECH CABLE X L3| c2| - - - - e ..} 27/C SHLD ]

DRIVE MECH POS IND| X L3]-C2| Div 2| XxX2 | LOW D | MC48 X 48/C SHLD '

DRIVE MECH CONTRCA| X | .- |.L3] C2]| Div 2] Xxx2 | LOW D | MC37 __ .| 37/C SHLD

DRTVE MECH ANALOG | X | . | L1].S2| Div 2] XXX2 | LOW A | 571 : :

N p—— P g T U ISR ORI (SRS [PUSONS [ N S
| DRIVE MECH OET 16| X | . | L4] S2| Div 2] X¥Xx2 | LOW A | GOAX RG59] 47 | 37.3 2000 SHLD

DRIVE MECH CHAMBER| X | . |.L3| CZ2|-.= . | = J .- = eEm T .

DRIVE MECH BALL | X.|.. | Ki]c2] - -.]. = - 1. = 2/c#16 S -
Jl¥ACA . ST O N K (RN DO D e e S R
{ SHEAR VA AssY CA, [.x-T_Tus[c2l = T =~ = 1. = __ " | 1ajc SHLD| ‘*: israr A0 o
| rRoD | LEFT/RIGHT . ‘ T
| rosiTiof BRANCH  |.x |.. | 61] cA] 0iv.1|. xxx1 } €1120A] ZCONDPWR NA T WEooemmr

ToeE e ey

CABINET | JUNCTION [X MB[ SA| 3 LOW D_| COAX RG22 o

T ] MODULES | coc]om e )i veme 2| mem e e e e AR

LYYl ot I DTS T e

| CRD PROBE/EPA CAB, | X K2 . RAYCHEM 13/C
(RN VOIS [N VO IO IS 2 s woree: §+60/7180 : N ISP

OR EQUAL

EEE ST PR -

e
i R e

.

CRRICT

s RP: ~ . YO rm

.

L Y TR
.

EPA/RPIS CABLE L3 XXX1 | LOW A | MC48

~

28 PAIR
OA SHLD,

x|

| EPA/R2Z-P007 132

* -~ .
M -
i R e e DT v - foim s | arareas 2zms - wem P ] I

At £ e e

H2 XXX1 | C1120A | 2CONDPWR
XXX1 | C1120A | 2CONDPWR
-XXX2 .| C1120A | 2CONDPWR .

supPLY (€728).) .5 _[X |-l 6212 Div 2| XXXzl C1120A | 2CONDPWR - SR —_—

62
.62
Gz - o -

H2 2CONDPWR Lo .

C1120A| 2CONDFWR . P
C1120A ] 2CONDPWR

XXX2'
XXx2
XXX1

C1120A

- -

G2
H2

+ = o s o -

|3 >¢] <] o< <[ |

Fallsafe Power Cables
Routed In Grounded
Flexible Conduit Within
PGCC.

€ amer s 3

2% mmw  aedaan

= 8 amams T 515 M GSer RS an eemo emmac SeLaw PTGl
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The_LPRM Cables aro subdlvlded Info four groups as follows. .
Group 1 (Dlv IA) AF‘RM CHE_ . )
Group 2 (Dlv ZA) AP&A_ Gj(_:&gd .

_Group 3 (Dlv 1B) APRM CHA&B . Q . R
Group 4 (Dlv 23) AFRM GiF . - ¢
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FIGURE A

o

T?cc;:'ss‘v\ ;;'Ir;or: ' v P v p) RECT “BRIDGING
[ T FA% v s by S v rew
AREA RADIATICH . P L) 82t DIy - E-IWEEN CLA55'|E“EACEWAY5
GOUITCMRG (D21AY ¢ v R L A O BN TN .
P onn G OroLE . . .
R AT I T U S I
- B .:3. vviTRu- - :: - """*"“"::"":“"—'::-" - |-:'—:7 :“-
LT . e K T LC — T -
T <‘t'~l e e T, e e e e e e 1 1 e e
- P oee Bl - . m . . ) . o S
LT R DIVISION A _7)- DIVISION A —7-5 OIVISION A -?5
IR TOE N - ENCLOSURE e eucwsuz e_uq_osuze
' "F U\J“vi\‘;l\ e E.: T *“I::‘ ‘l.' ' - - s - w' , - e s - " )
DIVISION L. l) DIvVISIoN | ) I) DIVISION 1. l)
SO - emeeon o ENCLOSURE | 1 1/ | ENCLOGURE __ | I |/ | ENCLOSURE _ I _
- - SR ST e - ” o
s e .J;.....-E SUREUDN B U 2L SRS
L D\VlSloM [ ] DivisioN | DIVISION |
.o “,-_/(mey o " | RACEWAY . . RACEWAY
Koyl I Y
§ o
2
. whiexsmam o emman ggé DIVISION A " DIVISION B’ DIVISION 2.
. 53¢ ENCLOSURE. RACEWAY ENCLOSURE.
I o=y
4 ) o %8?,
. IR 2¢
. ; =
- : 5§§, DIVISION & DIVISION 2 DIVISION 2
Y ane RACEWAY RACEWAY RACEWAY
a3
g.’-.'"ﬂ IR =
=J0
z&lg
Sa3. \ PRIME OR
uws:ou X CLASS IE CIRCUIT
- - RACEWAY (TYPICALY
ASSOCIATED BY
y [ moumiTy arcuiT
Tt (TYPICAL)

NOTE: CIRECT BRIDGING 1S NOT ALLOWED
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FIGURE B

SE CONDARY” BRIDGING i
w1 BYL PROXIMITY vl s

e 1

DIVISION A i : ] DIVISION B
ENCLOSURE ) ) | enciosure
N Y1)
= " CNCGL
n’ v
DIVISION | va bt M3 VA DIV 2 P DIVISION 2
RACEWAY , CLASS IE CLASS B RACEWAY
< | -] |CABLE -~ . CABLE
.- . ) e
DIVISION A | DIVISION B
RACEWAY i Bl o RACEWAY
~ - ‘“" ! 1
- NON- DIVISIONAL oR
SECONDARY NON-CLASS IE
BRIDGING — ) | RACEWAY. OR
BY PROXIMITY ENCLOSURE
CIRCUITS

NOTE: SECONDARY BRIDGING IS ALLOWED WHERE.
ACCEPTABLE BY- ANALY SIS
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FIGURE IC

SECONDARY BRIDGING WITHIN
EQUIPMENT AND ENCLOSURES

MAY BE AN ENCLOSURE
SEPARATION BARRIER

CLASS IE CLASS IE
DIVISION | DIVISION 2
DEVICE : DEVICE
|
I
[ )
D) C
NON-CLASS |E
| DIVISION A e’
| DEVICE
X —— EQUIPMENT
OR ENCLOSURE

DIVISION | DIVISION A DIVISION 2
CABLE CABLE CABLE

DIVISION | DIVISION A DIVISION 2
RACEWAY RACEWAY RACEWAY

NOTE: SECONDARY BRIDGING IN ENCLOSURES 1S ALLOWED
WHERE ACCEPTABLE BY ANALYSIS
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FIGURE 2 |

FOUR PENETRATION RPS
ESEPARATION CONCEPT.:

5 e e, AT | e s b s ae T,

CONDUITS ) P/PENEI'RATION B
e bk L L LY vireway DIV © i
NON NEUTRON p CONDUITS
SENSORS INSTRUMENT
o we e e . CHANNEBLS
PENBT Aerm | | 1rRM
A BEF
1 /M I F—
R AZE. TRIP AL
. e H 0% C A )
€ :I- INDIVIOUAL —*I F
~ o e ;Ux;pﬁ;';;?'c } ] IRM
TRIP . - : DIH
GR At A| CONNECTIONS TRIP [—=GR4 L\
GRY~tm——i LOGIC Ay LOGIC B,j———e-GR3
‘ GRe | ——— 8| GR2
“{)ISJQXAY R 4138 H I | jp XA
TRIP WIRBWAY
acTusTor | APRMI [ IRM | [APRM | ... . ASTUTOR | 5y
- éo‘mﬁlcrr A CeLG o ouTRUT B;L"/GRloUP
GROUP S
NG L M WIREWAY DIV 5
2222720 cpper <
F"SCRAM GROUP PULL BOX OR NIQUIVALONT (BY AE) __{
s S -
SCRAM GROUP BUSWAY
S w117 \¥ 17 - 20 1t R
ONE CONDUIT PROTECTION TERMINAL

[SioE A N SID3 B [~—ady 6N HCY

) \SEPARATE TERM BOARDS, NO
. AIR PILOT SCRAM SOLENOCID YALVES
BARRIER REQUIRED FOR ONE ROD,

« RPS SENSORS ACB CR C{D MAY D& CONNECTED TQO A COMMON. PROCESS TAR
> ;RPS SENSORS A4C OR BYD MUST NOT BE CONNECTED TO A COMMON -PROCESS TAP.
i7 R% . WIREWAYS NA,NB ,ETC. MAY BE ASSIGNED TO SEPARATE DIVISIONS AS
APPROPRIATE TO PLANT LAYOUT,
«#¢ SEE FOUR PENETRATION RPS SEPARATION CONCEPT

PER EACH ROD

¢ t NI o B sae e
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FIGURE 3
KNSSSS “SEPARATION COMCEPT ]

SurARATION CONCE-"
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FIGURE 4

PROXIMITY "CIRCUIT™

SECTIONALIZATION

REACTOR BLDG, ——b
CLASS IE RACEWAYS

T N

<——TURBINE BLDG.
NON-CLASS IE RACEWAYS

a -

P—— P

NON-CLASS IE —sASSOCIATED —pd— NON-CLASS |E ——»

WITHIN .| BY PROXIMITY | |
EQUIPMENT, WITHIN CLASS (B
ENCLOSUR -

| RACEWAY

CNON-CLASS B [ 1=t « oot

, POWER SOURCE| — - -

[ o L TITSITIPRe 2 N AT e

nnnnnnn

s e

. -AFTER LEAVING
CLASS |E RACEWAY
To FINAL LoaD

LN ~
ﬂ. Fon emsmm |7 " "'i\f\.

[

7

)
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LT
,‘ DIVISION 1 | DIVISION A
EQUIPMENT/ENCLOSURE:

bt
H
Q

¥

© o= - FINAL T ELECTRICAL
LoAD
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