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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 bé used by engineers, designers, contractors, QA/QC per-

* gsonnel and operations personnel.

Electrical Separation Criteria
a. Definitions
1. Class 1E

Class 1E is the safety classification of the electrical circuits,

components, equipment and systems that are essential to emergency

reactor shutdown, containment isolation, reactor core cooling, and

containment and reactor heat removal, or otherwise prevent signifi-
. cant release of radiocactive material to the environment.

2. Power Circuits

Power circuits provide electrical energy for component 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 cantrol 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):

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

<

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

¢. Annunciator/computer digital circuits.

d. Space heaters including motor heaters.
Three exceptions to the 35 amp maximum rating exist; two 100 amp
circuit breakers and a 60 amp breaker for circuits in the Reactor
Protection System and the Reactor Manual Control System. Within the
General Plant Areas these circuits are routed separately in rigid
conduit. Within PGCC these circuits are routed separately in
flexible conduits with an attached ground conductor.

4. Instrumentation Circuits

Instrumentation circuits are low level analog or digital signals.
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S. Low Enerqgy Circuits
7 Low energy circuits are control and instrumentation circuits.
6. Iéolation 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. Raceway

For the purposes of this document raceways shall include open or.
enclosed cable trays, flexible and rigid conduit (not EMT) and PGCC
mwuufhwdww.Dwkﬁmwmmtdwhsmdwmumupmtm 2
first tee are not included in this definition but shall be considered
as part of the device/component.

8. 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 circuit
protective device (isolation device), through the interconnecting, -
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

2 Proximity". If the circuit leaves the Class 1E raceway, the cir-

: cuit is termed and treated as Non-Class 1E unless the circuit is

also prime (see Figure 4). .
9. Redundant - 2
For the purposes of this document redundant shall refer to the collec- >

tion 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 Residual ‘Heat Removal
System (Low Pressure Coolant Injection mode) Loop C for the "Reactor
Core Cooling" safety function. ‘

]
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. The PGCC located in the Main Control Room is defined for the purposes

interface between the incoming plant cables and control room panels.

Periphery of PGCC 2
‘The periphery of the PGCC is defined as the subfloor area between the
termination cabinets and the Main Control Roém wall.
Direct éridging . I .

. 2
Direct bridging is defined as a circuit which routes between redun-
dant Class 1E raceways (see Figure 1A). Direct bridging is prohi-
bited. ‘
Secondary Bridging By Proximity I

2

w
) V . "
4
] : ¢ .
n
' " 3
R .

%

Ingruding Circuits

Intruding circuits are of two types: 1) Class 1E or prime circuits
which enter equipment or an enclosure or an area (either sub~
enclosures or as defined by lines of demarcation) of an enclosure
assigned to a redundant Class 1E or prime 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 circuits within a

Division A panel requires the Division B prime circuit be treated as -
an intruder.

Barrier . . , 2

A barrier is material or a structure placed between redundant Class
1E or prime equipment or circuits to limit damage to Class 1E cir--
cuits from internally generated fires. Within enclosures and equip-
ment barriers are Haveg Siltemp tape or sleeving, conduits (flexible
or rigid) and sheet metal enclosures or metal plates. Outside enclo- .
sures and equipment barriers are solid steel tray covers and bottoms,
sheet metal panels, Thermolag insulation, and conduits (flexible in

miniducts, PGCC periphery, or where flexibility is necessary, or 2
rigid).
Power Generation Control Complex (PGCC) , 2

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

Secondary bridging by proximity is defined as:

a. Bridging 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
of their routing in a redundant Class 1E raceway (See Figure 1B).

b. Bridging of redundant Class 1E circuits by Non-Class 1E (Division
A, B, XXX1, XXX2, or XXX3) proximity circuits within enclosures
or equipment. These proximity circuits may also be extensions: of
circuits originating from Class 1E raceways (See Figure 1C).

Y
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Fail-Safe Systems : .

rSystems used to shutdown (SCRAM) the reactor are designed to fail-
safe upon loss of power(de-energize-to-operate). These systems are
the Reactor Protecticon 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.
In addition, system inputs and logic ‘associated with the containment
isolation function are designed to be fail-safe.

17. Equipment and Enclosures ,

For the purposes of this document eguipment and enclosures are
defined-as panels, racks including open faced instrument racks, ter-
minal boxes, etc. Individual device/component housings which include

the conduit nipple up to the first tee are not included in this
definition. .

Residing)Compatible Division Wiring

Wiring of the same division as that designated for the
equipment/enclosure (residing) or is acceptable to be routed with
equipment or enclosure residing wires (compatible). All other wiring
is intruding. .~

Class 1E Redundant Circuit Design Requirements

Each Class 1E component and interconnecting cabling shall be aSSLgned to
one of seven Class 1E diViSions as noted in Table II. Class 1E components
of one division are separated from Class 1E components of other redundant
divisions. Minimum separation distances for trays, conduits, cables, and
cables/wxres within enclosures are described below. Note that the separa=-
tion distances specxfied are to preclude internally generated Eire propa-
gation between redundant Class 1E divisions and do not consider effects of
‘externally generated fires or pipe®breaks and missiles. " - - ‘

1. Sbatial Separation Between Raceways
a) General Plant Areas (Cutside PGCC)

'Distances shown consider the ideal arrangement of two (2)
* raceways only. If more than two (2) raceways exist in any par-
. ticular 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.
(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 lower than the open raceway.

Rt a
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l DIV Il \ lDIV II h/ {TYPICAL)

(2) Minimum vertical separation requirements between any two ‘ ,
_ redundant Class 1E divisions are shown below. .

Barrier or

‘ o solid
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(3) where minimum separation requirements between two raceways
" of redundant Class 1E divisions are not met, one of the
| . following methods shall be implemented.

"(a) Horizontal Separation

1. Open/Enclosed Raceways Installed Parallel

i w

- * B ’ ‘ * b
< DIV I \ \ .
O |pIv 1::] |pIv 1 | "
s. )
D Barrier (Typical) i
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Enclosed Raceways Installed Parallel

DIV :Il |1V II

G O
!
|
|

Installed Tray Covers or Barriers
— Top i

DIV 1| g (Typical)

.~ Bottom

Fl
]
<
v

| "_—_fn;wnq
|NOTEI‘

B = 12" Minimum or Flush to Ceiling
C = 12" Minimum or Flush to Floor
D = 1" Minimum

Note 1 - No minimum separation distance is required be- -

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

{b) Vertical Separation

1.

Open/Enclosed Raceways Installed Parallel

DIV T

l DIV Il

»
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(4)

2. Enclosed Raceways Installed Parallel

DIV 1

lovi) QO _ _

A = 12" Minimum or Flush to Wall.

Note 1 - No minimum separation distance is required bet-
ween redundant division conduits or enclosed
trays but they must not physically touch. .

Tray covers shall be used for all crossovers of redun-

dant division raceway systems (where minimum vertical 2
separation distance is not met), except when the bottom
raceway is a conduit. The schemes shown below shall be

used regardless of the voltage level of the cables in a.
crossover raceway system.

M| W | W | 1 ‘ ) .
i A Z ,
|pzv 1] > DIV I ><

DIV II -4 { DIV II|

» 3w| W lsw

"W" is defined as the nominal h
tray width of the widest tray

involved.

3W = 3 times the nominal tray SECTION A-A

width or flush to a wall

2
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O _i_ § DIV I Q

DIV I 1" Min

e DIV II p(f ,:J M_I_I]

7 SECTION B-B

. / \
[pzv_1f 1 X _owa A

1" Min " DIV II
s DIV II § - 12" 12"
C |
SECTION C-C

(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

1)

2)

3)

Cable Spreading Room and Cable Chases

The minimum separation distance between open trays of redun-

dant Class 1E divisions shall be one foot horizontally and

three feet vertically. The minimum separation distance bet- L
ween 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 barriers shall be
installed. Automatic fire detection and suppression must be
provided or these areas become General Plant Areas.

»

Periphery of PGCC

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

Class 1E Underground Duct System

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

9
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3) Class 1E .Underground Duct System (Cont'd)

» redundant duct banks measured from the bank édges is 18
inches. Redundant duct banks do not crossover. Separation
within manholes is provided by barriers.

c) Power Generation Control Complex (PGCC)

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
lateral raceways. These raceways interconnect the control panels
(which are bolted on the modular floor) and the termination cabi-
nets. .The network, including transition and extension raceways,
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 miniducts are routed in
flexible metallic 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 room. That por-
tion of PGCC cables routed in raceways within the Cable Spreading
Room shall be at least identified the same as General Plant Area
cables with the interface occuring at the control room floor
penetrations.

Spatial Separation Within Enclosures and Equipment

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 for the intrudin§
devices and wiring. When it is necessary for a single device such as
a relay to be connected 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 instru-
ment racks all wiring between terminal boxes and the instrumentation
shall be routed in flexible metallic conduits.

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 following requirements.

a) The fail-safe divisions do not provide redundant safety functions
to the non-fail-safe divisions except as noted in 3) 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:

10







b)

c)

d)

e)

»
. '
i, .

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 preservo 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
ronte 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. Divisions 4, 5, 6, or 7 need not be
separated from Division 3 except to preclude direct bridging bet-

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. A
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

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.

1
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£) The NMS‘)ling in the area immediately ungneath the reactor
need not be completely routed in enclosed raceways nor separated
in accordance with Section II.B.1a due to space limitations and
the need for cable flexibility.

g) Class 1E logic inputs to the RPS and Containment Isolation System
from main steam turbine process and status sensing instrumen-
tation (Load Rejection or .Turbine Trip), Turbine Generator
Building leak detection and Main Steam Tunnel high radiation
instrumentation, their associated instrument racks, cabling and
raceways are located in the Turbine Generator.Building. This
equipment, even though located in a non-seismic Category I struc-
ture, shall be mounted to seismic Category I requirements and all
related cabling routed to Class 1E requirements.

Separation Within D%visions

In order to preserve functional integrity and to meet single failure
criteria the MSLCS, the SGTS, and the RRCS contain certain system
portions (RRC and MSLCS isolation valves/controls and.the SGTS
discharge dampers/controls) that require separation within a single
division. In these instances separation shall be maintained between
the redundant portions as though the portions were in redundant divi-
sions or an analysis shall be performed to show that lesser separa-
tion is acceptable.

»

Raceway, Cable, Equipment, and Enclosure Identification

a) Class 1E cables routed within conduits need not be identified
within the conduit.

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 discontinuities (walls, structures, etc.) as
shown in Table III. .

c) .Class 1E cables routed in Division 1 through 7 raceways in
General Plant Areas shall be uniquely identified with a color
coded marker every 15 feet and at their terminations as shown in
Table III except as noted in II.B.1.C. These markers shall be
provided on the cables up to the first termination within equip-
ment and enclosures.

d) Class 1E cables routed in PGCC raceways shall be uniquely iden-
tified with a color coded marker every S feet near the cable
divisional marker as shown in Table V. These markers are pro-
vided on the cables up to the first termination within equipment
and enclosures. PGCC longitudinal raceways shall be identified
with a color coded marker at approximately 5 foot intervals as
shown on Dwg. E775. Each lateral raceway shall be identified at .
the longitudinal raceway lip centered above the lateral raceway.

e) Conduits in the periphery of the PGCC floor area are identified
by metal tags which identify the cable number and division.
Since these tags are not color coded, an additional color-coded
marker shall be attached near the metal tag to identify the con-
duit divisional assignment.

. I3

f) Within enclosures and equipment Class 1E intruder circuits shall
be uniquely identified with a color coded marker at 12 + 2 inch
intervals as shown in Table VII.

12
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g)

h)

i)

Circuits that have been upgraded from Non-Class 1E to Class 1E
and are already installed in raceways shall be identified with a
Clagss 1E color coded marker at terminations, pull boxes, and
entrances and exits to raceways. Upgraded cables shall be routed
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 requirements, and documentation prepared verifying the
upgrade. .

To differentiate between cables and wires where tracing cables
inside equipment and enclosures is difficult, color coded wire
markers are utilized as shown in Table VI.

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, cables, and wires. These markers shall be .
color coded as shown in Tables IIX, IV and V. Individual com-
ponents located on or in equipment and enclosures require iden-
tification markers only and are not necessarily color coded, but
need not have individual divisional separation markers. For
example, an instrument rack shall be uniquely identified with a
color coded identification marker and a divisional separation
marker. However, each separate instrument need not have a color
coded identification marker or a divisional separation marker.’

»

'Open faced racks which contain components from more than one

division shall be provided with appropriate divisional separation
marker on each division terminal box.

The identification number marker for multidivisional equipment
and enclosures shall be black lettering with a white background.

- Single equipment and enclosures containing cables, wires, and/or

devices of redundant divisions shall be provided with color coded
divisional separation markers utilizing at least one of the
following methods:

1. Equipment or enclosures containing intruding wires/cables/
devices may be identified by a residing division separation
marker and all intruders identified and separated as such.

2. Equipment and enclosures containing an area(s) or bay(s)
dedicated to intruding wires/cables/devices with 6" separa-
tion (or barrier) from residing/compatible wires/cables/
devices may be identified with the residing division separa-
tion marker. The intruder area, which may be enclosed par-
tially or entirely by metal barriers, may be identified by an
intruding division separation marker placed either within
lines ¢of demarcation or on the separation barrier. Intruding
wires /cables /devices within these areas need not be iden=-
tified as intruders.

13
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. . . J). Within open faced instrument racks wiring from terminal boxes to , 2
individual instruments is routed in flexible conduits. These
conduits need not bhe identified with a cable identification

number or with a divisional separation marker.

k) Two different equipment, enclosure, and cable identification I 2
schemes exist within PGCC; one for those provided within the
General Electric NSSS scope and the other for those provided
within the Balance of Plant scope. Refer to Tables V, XIII,
. ~ XIV, XV for details of these schemes. Those BOP PGCC cables that
‘ route directly between BOP and NSSS panels shall be identified 2
> i using the NSSS designation scheme but with BOP system
designations.

6. Transient Data Acquisition System (TDAS)

The TDAS is a Non-Class 1E, computer based, data collection and
reduction system which receives the majority of its inputs from Class
1E systems. The system shall be designed 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 Non-Class 1E.

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

c. TDAS Class 1E input isolators are supplied from Non-Class 1E

24VDC current limiting power supplies. The power source to these

power supplies is Class 1E and provided with a Class 1E current
interrupting device. The circuit to the power supply shall be

routed as prime for Division 1 and 2 isolators and as Class 1E

for the Division 3 isolators. The power supply at the isolator

,is internally isolated from the Class 1E signal input circuit.-
Downstream of the power supply, the circuits shall be treated as

\ Non~Class 1E., " .

7. General Plant/PGCC Interface 2

For the purposes of cable identification General Plant Area cabling
entering the PGCC interfaces with PGCC cabling at termination modules

S within the termination cabinets. This cabling shall be designed to -
the divisional compatibilities and designations as shown in Tables
XIII and XIV.

8. Isolation Devices 2

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

14




Isolation device types 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. Class 1E circuit breakers tripped by an 2
accident signal are preferable; all circuits downstream of the’
breaker, except the accident tripping portion of the trip circuit
itself, shall be considered Non-Class 1E. However, where

Non-Class 1E. circuits are helpful to operations personnel

following an accident, coordinated circuit breakers or fuses

actuated by time overcurrent .trips shall be used. Trip charac-
teristics 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 by devices such as relays or isolation
amplifiers. Low energy Class 1E circuits shall be isolated from
non-Class 1E loads by resistors, fuses, circuit breakers, or
current and potential 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-
gsion 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 Clircuits

Ae

b.

Redundant prime circuits shall be physically separated with the

same requirements as redundant Class 1E circuits (See Section

II.B) from the load side of the source circuit protective device

to the final connected locad except as noted in c. below. For
example, a Division A prime (A') circuit shall be separated from 2
a Division B prime (B') circuit and a Division 2 circuit; a

Division B prime (B') circuit shall be separated from a Division

A prime (A') circuit and Division 1 circuit.

Class 1E power sources shall be protected from failures within
prime circuits by a Class 1E isolation device.
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c. Deviations to prime circuit separation criteria implementation
are as follows:,

1)  Circuits downstream of Class 1E isolation devices (circuit
breakers) which are tripped by an accident signal shall be
* treated as Non-Class 1E and not as prime.

2) . Emergency lighting, obstruction lighting, main control room
normal lighting, sync circuits, SLCS, meteorlogical tower
supervisory, fire protection circuits, and the K UPS Inverters
(IN-1 and IN-4) shall be provided with two series Class 1E
isolation devices (circuit breakers/fuses). Downstream of
the second isolation device the circuit shall be treated as
Non-Class 1E and not as prime.

3) A single circuit supplies power to the Technical Support
Center (TSC). This circuit shall be routed as prime to the
Motor Control Center located in the TSC. Downstream of the
MCC' feeder breakers the circuits shall be treated as
Non-Class 1E and not as prime.

4) Circuits supplying power to the 24VDC power sources for the
Transient Data Acquisition System remote multiplexers and
the General Electric scope Regulatory Guide 1.47 displays
shall ‘-be routed as prime from the Class 1E isolation device
(circuit breaker) to the current limiting 120VAC/24VDC power
supply. Downstream og 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
displays from the Division 1 and 2 24VDC batteries shall be
treated as Non-Class 1E and not as prime.

6) The Non-class 1E TDAS inverter input power circuit from the
Class 1E 480 VAC supply shall be treated as prime to the
inverter. Downstream of the inverter the ocutput circuits
shall be treated as Non-Class 1E and not as prinme.

Proxiﬁity Circuits

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

a. Routing criteria for proximity circuits are as shown in Tables X,
XI, and XIX external to PGCC and Table XIV within PGCC. )
Proximity circuits may also be prime circuits. Refer to Section
II.C.1 for prime circuit separation criteria.

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 in Sections II.B.1.a.5 and
II.C.1 (See Figure 4).




. ‘l l

c. Within equipment or enclosures, no specific separ&tion criteria
is applied to proximity circuits unless they are also prime cir-
cuitse.

Effective April 1, 1983 each proximity circuit routed in Class 1E

raceways and not protected by a Class 1E circuit protective device

_(fuse, circuit breaker) shall be analyzed to demonstrate that its

failure and effect on Class 1E circuits cannot result in loss of abi-
lity to safely shutdown the plant. Such cables that do effect safe
plant shutdown shall be assigned alternate raceway routes.

d. Br{dging Circuits

3.

»

1) Class 1E circuits, prime circuits, and proximity circuits,
as shown in Figure 1A shall not bridge between redundant
Class 1E raceways. Design control to alert designers of a

potential for cable direct bridginq*is provided by Note 4 in-

the computerized cable schedule (B&R Drawings E550 and
. ES51). Refer to Table XIV, Examples 1 through 4.

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

3) Secondary bridging by proximity circuits is allowed to occur
within Non-Class 1E or Non-Divisional raceways as shown in
Figure 1B. It is acceptable to route Divisions A, B, xxx1,
XXX2, and XXX3 cables together in the same PGCC
Non-Divisional raceway.

Note 4 of the computerized cable schedule is assigned to any
Non-Class 1E cable with the potential to become a direct bridge.
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 4 would be applied to a Division B cable routed in
a Division B raceway and subsequently routed into a Division 1

PGCC raceway; potentially this cable, external to PGCC, could be - *

routed into a Division B raceway and then lnto a Div;slon 2
raceway creating a direct bridge.

Prime and ProximityICircuit Identification ,
a. Prime cables routed in Diviéion 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:

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

2) Enclosed and openlraceways‘shall be identified every 15
feet, at discontinuities, at pull boxes, and at end points
with the appropriate prime color coded marker except as

" noted in II.C.3.f.
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D.

' Non—-Class 1E circuits except as noted in II.B.1.a.5 or below for utility

» '
O}

-

3), Cables that have been upgraded from Non-Class 1E to prime
and are already physically installed in plant raceways shall
not be retrofitted with the prime color coded marker except
at all terminations, pull points, and entrances and exits to
racewayse. *

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

Circuits that have been upgraded from Non-Class 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. :

c. Within Class 1E enclosures and equipment intruding prime circuits
shall be identified the same as Class 1E intruding circuits as in
II.B.5.f above.

d. Within Non-Class 1E multi-divisional enclosures and equipment
assigned to either Division.A, B, XXX1, or XXX2, an intruding .
prime circuit shall be uniquely identified as in II.B.5.f above.

e. Proximity circuits shall have a unique color coded marker as
described in Table IV.

f. Raceways which contain prime and proximity cables with.a Division
1 through 7 compatibility shall be identified with the )
appropriate divisional separation marker (Division 1 through 7) |2
even if these raceways route to Non-Class 1E enclosures or equip-
ment. Raceways routing prime cables and identified with Division
1 thru 7 separation markers require no prime checkered markers.
Prime cables routed in these raceways shall be identified with
prime checkered markers except as noted in IT.C.3.a.3. . "

NON-CLASS 1E CIRCUIT DESIGN REQUIREMENTS

Non-essential 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. Electrical separation ériteria shall not apply to

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 physi-
cally separated from each other or from any Class 1E raceways unless they
contain power circuits. Deviations to standard divisional assignments are
as follows:

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 irrespective of the division by which oo
the device is being served.
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2. Analog computer signals in the reactor building are routed in Class
1E divisional raceways as applicable by the device being served.
Non-Class 1E analog signals in other areas are routed in instrumen-
tation raceways of Division A.

Non-Class 1E Division A and B raceways, excepting condgits,‘do not exist
within the Reactor Building or the Cable Spreading Room. This requires
that most Non-Class 1E cables be routed in Class 1E raceways; these cables
become "Associated by Proximity". Division A and B conduits routed 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 separation markers shall be in accordance with Class 1E require-
ments (see Section IX.B.4).

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, and/or to a Non-Divisional va
raceway.

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.1E circuits need not be uniquely identified inside enclosures or

equipment except for wires downstream of the first termination as shown in 2
Table VI.

Non-Class 1E cables routed in open raceways shall be uniquely identified

as described in Table IV. Non-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 discontinuities, entrances and exits to rooms, pull boxes,

and end points. ’

Non-Class 1E cables routed in PGCC raceways shall be uniquely identified
with a cable I.D. marker every 10 feet and with a color coded cable
separation marker every 5 feet as shown in Table V.

The Non~Class 1E cables which wholly route in compatible Non-Class 1E
raceways (Div. A or Div. B) are routed in accordance with cable routing
criteria stated in Tables ¥, XI and XII. Division markers for
equipment/raceways and cables are color cocded per Table IV.




III.

Criteria Implementation

‘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: "

° Device service requirement,

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.

Class 1E Circuits
Class 1E systems are listed in Table II.

All Class 1E electrical equipment and enclosures are tagged with an iden- 2
tification number. 1In addition, a division identification marker is provided .
which indicates the assignment to one of seven divisions (Divisions 1, 2, 3, 4,
S, 6, and 7). This division marker is inscribed with color coded characters

- using the color scheme shown in Table III for all equipment external to PGCC and

per Tables V, XIXI, and XIV for equipment internal to PGCC including control
room panels.

All devices required to preserve Class 1E functions are supplied from Class 1E

pewer sources of the compatible division as shown in Table IXI. For example, RHR
Loop A is supplied from the Division 1 Class 1E power source.

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 circuit/cable identification number. The metho-
dology of cable number assignment and the significance of various characters are
provided in Table VIII. 1In addition to the unique identification number, each
cable is also identified with a divisional marker as shown in Tables III, v,
XIII and XIV.

Routing criteria for Class 1E cables in General Plant Area raceways is provided ,

in Tables X, XI and XII. Table XIII provides the routing requirements inside the
PGCC raceways. As indicated in these tables, routing of Class 1E cables in non- g
compatible division raceways or Non-Class 1E raceways is not permitted.

Divisionalized raceways are designed to meet the criteria requirements as stated
in Section II.B.1. The raceway identification scheme is provided in Tables III °
and V.
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Class 1E equipment and enclosures are identified with an appropriate divisicnal {2
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 VII. Note that Table VIX identifies circuits-as intruders which are not
described as such by the literal definition of intruder (refer to II.A.10) 2

i.e., for ease of design criteria implementation®not all those circuits iden- ,
tified as intruders are Class 1E or prime.

Class 1E cables may contain non—Class 1E circuit.conductors. These cables
shall be identified as Class 1E. '

»

Prime Circuits

Prime circuits are identified on the cable schedules by a A'l or B'2 designation’
in the "SFTY CLR" field. See Table IX Column 14 for details. A'1 signifies 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.

A Division 1 power source is never connected 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.

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 récewhy. The separation
requirements for the prime cables in enclosures. is the same as that for the
Class 1E cables as shown in Table VIX.

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

‘ Non-Class 1E Circuits

Non-Class 1E circuits such as Turbine Generator, plant service circuits, etc.
are assigned to either Division A or Division B. As described in Section IX.D,
Non-Class 1E raceways for routing of Non-Class 1E cables do not exist in all
plant areas. Therefore, certain Non-Class 1E cables (prefixed with A or B) are
required to be routed in Class 1E raceway systems. Such cables are treated as

"Agsociated by Proximity" and are divisionally marked as shown in Tables IV and
V. ' ' v

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
taken to assure that these circuits do not cause direct brldging. Refer to
Table XIV for further discussion.

»




Detail 1

Transition Point
: | | ™ | |

o ID— 0 0

0

¥ \//

Non-Class 1E | Class 1E Racewayl

| Non-Class 1E | Non~Class 1E

. Cevice ] Raceway End Device

D.

E.

Iv.

~AMISC-9001 ' ~AMISC-9001
- Typical Cable Tag~AMISC-9002 Typical Cable tag~AMISC-9002
~ Typical Tray Compatibility C1 Typical Tray Compatibility CA

. : s N

Detail 1 illustrates the treatment of a proximity cable with sections routed in
both 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
cable destination is called out to be TP - an imaginary Transition Point = with
a note that the cable continues to be identified with a consecutive number.
Refer to Table IX, Column (4) for details. The portion of the cable which is
routed in a Non-Class 1E raceway has type/cable compatibility noted in Column 2
of Table IX. 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.‘

Non-Class 1E, Non-Divisional Circuits

There are certain systems such as the security system, fire protection,
lighting, communications etc. which are not assigned to a division. These
cables are routed either in dedicated conduits or they are assigned a Non-Class
1E divisional circuit identification and routed in appropriate raceways. .

General Plant/PGCC Interface .

The requirements of General Plant/PGCC- interface are shown in Table XIIXI and
XIV. GE NSSS circuit design is based on the general details provided in Tables:
XV and XVI.

References

WNP-2 FSAR Section 8.3

Contract 218 Specification

General Electric Specification 22A7416
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4 POWER /CONTROL CABLE CLASSIFICATION

TABLE I

LOAD TYPE

MOTORS -~ METERING,|] SMALL
SERVICH ALL EXCEPY MOTOR- SPACE HEATEHN TRANS. FDR'S TO PROTECTION MOTORS
VOLTAGH SMALL OPERATE(] SOLENOIO (INC. MOTOR | PROCESY (INC. PWR. SWG'R. & LOC.| & CONTROIY (SEB
(VOLTSi MOTORS VALVES VALVES HEATER) HEATER | AND LIGHT'G: ¥ CONT. PANEL CKTS. NOTE 1)
120 VAQ P P C C P P C c (o4
125 vpqg {(up to 900W ) (up to 35A
& BELOW : circuits)
120 VAq P P C P p P P&C (4 NA
125 vDQ
& BELOW
ABOVE P P NA P P P P NA NA
120 VA(Q -
125 Vg

NOTES: "

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

LEGEND:

POWER
CONTROL

NOT APPLICABLE

ELECTRO HYDRAULIC OPERATORS (EHO'S),

23
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HVAC DAMPERS, NMS STARTUP RANGE
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TABLE 11

OF SEPARATION

. ‘ ASSIGNMENT OF SYSTEMS TO OIVISIONS

Division 1
RHR A .
LPCS o
Contalnment
Outboard isolation
Yalves

Standby Emergency
Power 1

RCIC

Automatic Depressuriza~
tion Dive. 1 controls

Standby Gas Treatment 1
250 voit DC Battery
}25 volt DC Battery 1
24 voit OC Battery |

Standby Service Water
Pump A

MSIV=LCS (lInboard)
Leak Det. System 1
CAC 1

Cont, Inst. Alr 1
SLCS 1

Mn, Cont. Rm, HVAC 1
Remote Shutdown 1
RPT 1 Output

Saf;fy-Relafed
Display Instr, 1

Subpresslon Poo]"‘
Temp. Monit. 1

Power & Control for
Selected non-Class IE

Equipment (prime’clircults)

Reactor Bldg. Pressure
Control 1

Drywell and Hoad Area
Reclrculation Fans 1

RHR B

‘RHR C
Contalnment
Inboard isolation
Yalves

Standby Emergency
Power 2

o s

Automatic Depressuriza-~
tlon Olv. 2 controis

.Sfandby‘Gas Treatment 2

125 volt OC Battery 2
24 volt OC Battery 2

Standby Service Water
Pump B8

MSIV-LCS—(Oufboard)
Lesk Dot, System 2
CAC 2

Cont. Inst. Alr 2

Ma. Cont. Room HVAC 2
_Remote Shutdown 2
RPT 2 Output

Satety-Related
Display lastr, 2

Suppression Pool
Temp. Monit, 2

Power & Control for
Selocted non-Class 1E

Equipment (prime circults)

Reactor B1dg. Pressure
Control 2

Drywell and Head Area
Recirculation Fans 2

Division 3
HPCS

HPCS Sfdndby Emergency
Power

125 VOC
HPCS Battery

HPCS Service Water

HPCS Safofy-?elafod
Display lInstr.

ASSIGNMENT OF RPS, NSSSS AND NMS TO DIVISIONS OF SEPARATION

+ Division st
]PS Al
NSSSS Al
NMS A

Division 5*

(FAIL=-SAFE WIRING)

RPS A2 RPS 81
NSSSS A2 NSSSS 81
NS C NMS 3

+ Compatible with Division 1
* Compatible with Division 2

24

Division 6+

Division 7%
RPS 82
NSSSS 82
NMS O
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DIVISION MARKERS FOR CLASS 1E

TABLE III - . . . n M A

EQUIPMENT & ENCLOSURES, RACEWAYS, & CABLES EXTERNAL TO PGCC

(INCLUDING FIELD SIDE OF PGCC TERMINATION CABINETS)
EQUIP/ENCLOSURE /RACE- - 2
WAY/CABLE MARKER
CABLE ID RACEWAY .
ASSIGNED DIVISION DIVISION 4
RACEWAY CABLE MARKI@G MARKING BACKGROUND | CHARACTER
TYPE . DIVISION CHARACTER | CHARACTERS COLOR ) COLOR
H,P,C,S 1 DIV. 1 *DIV1 YELLOW BLACK
H,p,C,S 2 DIV. 2 *DIV2 . ORANGE BLACK
H,P,C,S 3 DIV. 3 *DIV3 RED - BLACK ‘
R,C,S 4 CHA1 *CHA1 LT. BLUE RED .
- R,C,S 5 - CHA2 *CHA2 GREEN RED
. R,C,S 6 CHBI1 *CHB1 DRK. BLUE | RED
R,C,S 7 CHB2 *CHB2 BROUWN RED
2
Raceway Types *Raceway type letter is located at beginning '

of marking characters

H - High Volt Power - 4.16 KV and above Example: PDIVl = Power Raceway, Division 1
P - Power - 480/240/208/120 V AC '
250/125 vV DC .
C - Control-120 V AC/125 V DC and below :
S =~ Signal,
R - RPS Scram SOV Raceway

Assigned Cable Division

| 1LPCS-5-C-Div 1|

\L-Raceway

Division

Cable Marker

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

Typical Division 1 Markers (Yellow Background)

- A
Black Characters
(Typical) .

*DIVi [Div. 1]

Raceway, Pullbox, etc. Equip/Enclosure Marker

Marker .
(Voltage Level is Added
For Above 600 V . B
Application) . 2

25




TABLE III (Cont'd) ° . ’ S B .t

NOTES

1. External to PGCC equipment and enclosure residing dlvision separation markers shall be
located on the front face.

2. Board S (H13-P851) located in the Main Control Room shall be identified with division
markers the same as other equipment external to PGCC but the markers shall be placed on the
inside rear door or on intruding device subenclosures (if required).




Hotes

-

TABLE IV

N

.Page 1 of 2

DIVISION MARKERS FOR PRIME AND NON-CLASS 1E ENCLOSURES, EQUIPMENT, RACEWAYS, AND CABLES

EXTERNAL TO PGCC (INCLUDING FIELD SIDE OF PGCC TERMINATION CABINETS)

ENCLOSURE/EQUIP. /RACEWAYS

¥

, CABLES RACEWAYS /CABLES
. ES550/E551 REPRESEN- CABLE ES550/E551 PRIME CIRCUITS
DIVISIONAL] MARKER . CABLE TATIVE MARKER REFERENCH . (NOTE 2)
MARKER- BACKGROUNI} CHARACTER COMPATI~ | CABLE - BACKGROUNL] NOTES ES550/E551 ADDITIONAL
. COLOR COLOR ‘BILITY NUMBER - COLOR SAFETY CLR | CHECKERED
L. . FIELD MARKER
) : AMISC402 Silver -
*DIV A . Silver Black - all RedMhite
AMISC9001 Silver/ kK .
) A . Yellow <
- AMISC9004 Silver/
) 1 Yellow -
(NOTE 1) { Silver/ k&
1 AMISCS9003 Yellow
- B BMISC402| Gold - :
*DIV B Gold Black ; B'2 GreenMhite
‘ ' Gold/ kkk ) :
- R : BMISC9001 Orange
, | Gold/ -
, 2 BMISC9004 Orange
- (NOTE 1) | Gold/ *x
2 BMISC9003 Orange

See Page 27 for Notes.
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*See Note on Tahle IIIX
**See Table VIII, Page 4, Note 5
***See Table VIII, Page 4, Note 8

@







TABLE IV ’ . Page 2 of 2 -

-

- DIVISION MARKERS FOR PRIME AND NON-CLASS 1E EQUIP/ENCLOSURES, RACEWAYS AND CABLES )
- . EXTERNAL TO PGCC™ (INCLUDING FIELD SIDE OF PGCC TERMINATION CABINETS) 2

NOTES

~

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

a

b. 9000 series cables are non-Class 1E cables, which are not physically separated from a Class 1E cable
within its equipment of origin or destination, but is never routed in a Class 1E raceway. These cables ) 2
are marked with dual color tags the entire cable length. . ’ .
\]
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 g 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. Refer to ES947 for listing of prime tray nodes.

3. Internal to PGCC equipment and enclosures residing division markers shall be located on the inside rear - 2
door, on intruding device subenclosures (if required), or within lines of demarcation.

T 4. The Fire Control Panel, and the Security System Panel located in the Main Control Room shall 5e iden-~
tified with division markers the same as other equipment external to PGCC except that the markers shall
be placed on the inside rear door.
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o . TABLE V ’
o p DIVISION MARKERS FOR EQUIPMENT, ENCLOSURES, RACEWAYS, CABLES
IN PGCC
‘ 2
* - ~-
& @ CABLE MARKERS Q g
"g .:‘J ‘L‘ LA CABLE SEPARA- % §g
it 5 & TION MARKER o g o g g
o o Q -] T o T
e, ] g £ g g 99 E- - -~ E O
qQ - - < o) o] N O (=% H o (=] -
N O O o a o= |- 9 o Y < o ]
gscX|lagco | > X 0 T g 2
~ Qv Hjown « QO vl [ = - ] [ - o3
o A" agld 5w |g £ 0. TR a0 90
[~ & oux &N o o ~ 2 —t Q M S~
Q- He| @ soa |p ¢ o v > 0 B0 > 80 .
- Ol 4 miln o 9 = ) ! A2 o
/] S ol T 0 = @ uown T 0 -~ - e I =1 v R 24 I
-l QE 0l aa e 9 o U O &0 . - @ T}
» 3 (L] @ Qv Q]| UH W E L Qg a3, PR - £ .0 J .
La) = g © N NN e (&3] * 8 Do O o] (1]
a b O — o .0 cLoup O T DN O W oo
0 jlou O Y &0 U 80 Q QW E M U~ U M- []
&) v |og w00 |moOX T R Eord 2 O O g UL QM O (SR .
Q gl | 2] o0 QAN g S O o O H O H
Q - > O g8 el w o ol N HMT © O [ IV ] QO 8 O QO «-
-V KT -3\ oooooozG &S E® e W oed ol &~ E O & E
X A1l RPS I RED
X DIV-1A | DIV 1 BLACK
X B1 RPS 1 RED
X DIV-1B | DIV I BLACK N/A
1 X ESSI ESSI BLACK
X NSSI NSS 1 BLACK DIV 1 YELLOW YELLOW
X SI,CIl DIV I BLACK
AAXT ) . 2
X xxI) | n/a N/A RED /WHITE
SA.CA, ,
X BRICA | v/ . [N/ RED/WHITE
X A2 RPS II | RED . ;
X DIV-2A | DIV II | WHITE . «
X B2 RPS IXI | RED
2 | X DIV-2B | DIV-II | WHITE N/A
X ESSII ESS II | WHITE »
X NSSII NSS II | WHITE | * DIV 2 BLUE BLUE
X S1I,CI] DIV II | WHITE
LAKIL o
X |XXXII| N/A N/A GREEN/WHITE Z.
s8, s, . )
) X E8),Ca | n/A N/A GREEN /WHITE
3 | x ESSIII | ESSIIZI | WHITE N/A
: AXXIIL
X |ZXX1IH N/A N/A BLUE/YELLCW DIV 3 GREEN GREEN 2
X S/CIIX | N/A WHITE N/A
Non- X1 XXXI ] XXXIx* YELLOW
Div X ] XXXII N/A N/A N/A XXXII** BLUE WHITE
X | XXXIIX XXXIII** GREEN
X] SA,CA DIV A**» YELLOW
X{ sB,CB DIV B*# BLUE
* Numbers which appear on cable markers may be either Arabic or Roman numeral; both are Z
acceptable. Typical for all tables.
** Por equipment and enclosures only. For raceways no lettering exists.
*** Cable separation categories enclosed by a box, such'as @ , indicate prime cables.

#
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. . TABLE vr
EXTERNAL TO PGCC AND FIELD SIDE OF PGCC TERMINATION CABINETS
INTERNAL EQUIPMENT AND ENCLOSURE WIRE IDENTIFICATION

For the purpose of differentiating between wires and.cables, all individual conduc-
tors of a multiconductor cable shall be defined as wires. In addition, single con-
ductor cables 10 AWG and smaller shall be defined as wires within equipment and
enclosures. Internal vendor supplied wiring is not required to follow this wiring
identification method.

-

Wire markers shall be required only when circuits are not visually traceable to cable
identification ‘markers within equipment and enclosures.

If wires of prime cables require wire markers for traceability they shall be iden-
tified with the appropriate prime cable marker installed in a flag fashion adjacent to
each wire marker.

v

The color of the character and marker sleeve background shall be derived from the
cable number and prefix as follows:

Wire Marker o

Cable Functional Division Character Color Background Color
Prefix & (No.) ' . :
-1 Black - Yellow
2 Black - Orange
3 ) Black . Red
4 .o Red . ' Gray"
5 Red Green
6 Red . Blue
7 Red = Tan
A Red White
B Green White
A (9000) - Red White/Yellow
B (9000) . Green - White/Orange
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r - LI . N LI
L3 ) N . ) ‘ ]
e : TABLE VII pg. 1 of 2

COMPATIBLE AND INTRUDING CABLES/WIRES [NSIDE EQUIPMENT AND ENCLOSURES
EXTERNAL TO PGCC

-t —

- ]
i CIRCUIT TYPICAL CABLE MARKER TYP. PRIME | TYP,.INTRUDING | COMPATIBLE (0)& :
CATEGORIES MARKER MARKER INTRUDING (X) CABLES/ !
i . : HWIRES INSIDE EQUIP/ENCL i
TERE ‘ - o EXTERNAL | PGCC TERM.CAB. '
|-t o w T0 PGCC | (FIELD SIDE !
. L LB s 7 1LONLY). .
Ve v W > cs EQUIP.. "
i =S o & e ENCLOSURE] TERM. CAB. !
;& &8 2 o & w> OIV.MARK-| DIV. MARKER : .
i E g2 1 2 s | % d PR :
| g & E g u 32 RARE=S
" o [ KX [==] llun. [~} =~ [=] N i~ tolted
wEadi E o 5 |z | 88 | = IERPR||
<& 93 8w 153 P 2 w 8g <R "
- g= 357 3 g2 1 &S = £3 £ hobbiadads ?
édn<i<‘g§; =5 =) S8 S gg = === |
t Xt 1LPCS-5 (OtY YELLOW BLACK N/A YELLOW/WHITE XIXsXPX10iX1X . i
X ADOA-9001 -DIV SILVER/YELLOW | BLACK RED/WHITE | YELLOW/WHITE 10iX10)XiX{ofxforxix :
s X AM7CA-90011D[V 1! SILYER/VELLOW | BLACK N/A N/A 0{0j0i0t0ioiotol0l0
Xt 2RHR-10 _:Dfy 21 ORANGE BLACK N/A BLUE/WHITE. XI0RXEXIXIX101X '
X L3S51C-9007 01V 23 GOLD/ORANGE | BLACK ! GREEN/WHITE BLUEéHHIIE X1orxtoixixixixjo1x H
' X M8CA-90011D1y 2 ' GOLD/ORANGE | B8LACK N/A /A 010101010101 010]010
X JHPCS=-14 01V 31 RED BLACK N/A GREEN/WHITE XIX]OIxIX1xXiX b
S Xi 4RPS-17 s CHAL & LIGHT 8LUE RED H/A YELLOW/WHITE 1OIXIXIxexi01xix
| + Xt e SRPS-1/ 1 CHAZ ¢ GR RED N/A LUE/WHITE xtofxp xixixiolx
X 6RPS-17 CHBL DARK BLUE RED N/A YELLOW/WHITE ol xXixixixigpxtx
T TRES=1T—TCHBZ ~— BROW RED /A E/WATTE X[OTXI X[ X XI O] X Z
H X:  ARFWI=2] IV A SILVER BLACK RED/WHITE | YELLOW/WHITE XLQEXIXE0) X; 01 XIX
| s * o X:  ASM/-9035 101V A SILVER BLACK RED/WHITE | YELLOW/WHITE | 0l X1 O] XIX1 0l X{ 01 XIX .
‘ X1 BGFD-842 :0IV 81 GOL BLACK | GREEN/ E LUE/WHITE X1 0} X101 X1 X1 0} Xt OFX
} Xi  BSM8-9125 ‘DIV 81 GOL BLACK | GREEN/WHITE | BLUE/WHITE X| 01 X1 0i X1 x1 01 X1 01X .
| , X __AMISC-9001101V A+ SILVER/YELLOW | 8LACK N/A /A 010101010l 0] 0101 Q10 .
‘ X 1 AANN=-10 1 DIV A SILVER LACK N/A /A 010/ 010j0{ 01 0]01 010
; X » 8MISC-90011 D1V GOLD/ORANGE LACK N/A N/A 00 0l 0] 0l0
‘ B v - X8 BANN-11 DtV GOL s BLACK N/A N/A 010l0l0j0I 0l 0I D10
\
‘ HOTES : ,
. 1. The equipment and enclosure divisional separation‘marker determines the compatible
| division of the residing (Unmarked) wiring and cabling. For example a "DIVA" equip.
| marker (Not on a term. cab) indicates that the following cable types (see above
) table) are “Division A compatible™ ADOA-9001, AM7CA-9001, BMBCA-9001, ARFWT-21,As47-3035,
‘ AMISC-9001, AANN-10, ASM7-9035, BMISC-9001, BANN-i1, Also all the internal panel ]
wiring which is not identified by individual separation markers is considered !
“Division A compatible” wiring. g
¢ 1
ot 2. 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 an enclosure assigned to a redundant Class 1E division or into a
S Division A, B, XXX1, XXX2 enclosure then that cable and the internal wiring extending
" from this cable shal) be separated by 6" or a barrier from all enclosure/equipment
residing/compatible cables and wires and shall be additfonally identified with striped
marker tape. ,

wan mae——

3. 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.

,J' AP- Associated 8y Proximity
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TABLE VII pg. 2 of 2
COMPATIBLE AND INTRUDING CABLES/WIRES INSIDE EQUIPHENT AND ENCLOSURES IN PGCC

CIRCUIT] CABLE MARKERS EQUIP/ ENCLOS :
CATEG. DIVIS. MARKER| |
« v 1 y 1 - ‘
P | | CABLE SEPARATION MARKERS I "
] | [-4 1 [- ¥ i
R =E¥ e g | :
‘11| 28¢5 = 4] w 3 = !
1l 592 | 3 25, 23 e :
Piar | S22 | S o wiy e =
wid . Gpuw g 2 | 3 3% 22 peln
o w32 18 g g, e 5= Hedimeaer
MRS 4WEsd = - %S EX=P] Sw AR
IKAS . 22 1 @ = 23 =22 =S oot e o o
:51-:'2; COd ;o - == a0g == aje n;c :
X: . Al RPS 1 RED YELLON N/A veLLowswHite ;. X xld X x
X. olv-1a loiv t BLACK | YELLOW N/A veLrowwHiTe | xIxld xix
e 4 Bl RPS I ° | RED YELLOW N/A YELLOW/WHITE |  X{xldxix :
‘xt ! iopIv-18 |DIV I BLACK | YELLOW N/A YELLOW/WHITE Axjaxx |
X- 1 5 ESST = €SS I BLACK | YELLOW N/A YELLOW/WHITE xidxx |
Xi 1 . NSSI NSS | BLACK | YELLOW N/A YELLOW/WHITE Axjoxx !
Xt v oist,cr lotvi BLACK | YELLOW NA YELLOW/WHITE | x| x| of xt X
Xh o Epxxxd) N/A /A YELLOW RED/WHITE YELLOW/WHITE of xj of I X
X :SZ] 0 [w/A N/A YELLOW RED/WHITE YELLOW/WHITE 01 X o!x X
; i
Xt . A2 RPS 11 RED BLUE N/A BLUE/WHITE XXt X o x
' . DIV-2A YOIV IT | WHITE BLUE N/A BLUE/WHITE Ixgxoix ¢
Xt .82 RPS 11 RED BLUE N/A 8LUE/WHITE X xixolx §
X: i DIv-2B jOIV II | WHITE 8LUE N/A BLUE/WHITE xxox ;
£+ . £SSII ESS 11 | WHITE BLUE N/A BLUE/WHITE xxaxolx ¢
: X b7 st NSS 11 | WHITE BLUE N/A BLUE/WHITE Axxopx
Xt ¢ ST, CII|DIV i1 | WHITE BLUE N/A BLUE/WHITE xxixotx |
' Xl Xm | wa N/A 8LUE GREEN/WHITE BLUE/WHITE xlof xi i x !
. X _iE3-28 WA N/A BLUE GREEN/WHITE BLUE/WHITE x| ol xl of x
' Poxl | XD 1A N/A GREEN BLUE/YELLOW GREEN/WHITE xl xi xI xlo
x| ¢ essirr VeSS 111 | WHITE | GREEN N/A GREEN/WHITE xlxixixio :
<X XV XXXEIT | WA N/A GREEN N/A N/A ojoololo :
X s/C HIT /A WHITE | GREEN N/A i GREEN/WHITE xixixixio !
Xt oXE oxxxl TR YELLOW N/A N/A olotololo i
X1 X1 XXXI1 N/A N/A 8LUE N/A . N/A ol clojolo
‘X x| SA, CA | N/A N/A YELLOW N/A N/A ololololo
x| xl s8, €B | ti/A N/A BLUE N/A N/A ol o] ojolo
NOTES:

1. The equipment and enclosure divisionai marker determines the compatible division of the
residing (unmarked) wiring and cabiing, ror example a "DIVA" equi marker indicates
that the following cable “SEPN" types are "Division A Compatible” [XxXi),[SAl, [CAl,
XXXI, XXXII, XXXIII, SA, CA, SB, C8. All internal panel wiring which is not identified
by individual separation markers is considered “Division A Compatible" wiring.

2. Non-Class 1E cables are rcuted in Non- Divisional raceways.
<.,

3. Cable separation categories enclosed by a-box such as XXX indicate prime cables.

< —




TABLE VIIIX _ Page 1 of 5 - -

EXPLANATORY INFORMATION CONCERNING CABLE ROUTING

w

CABLE LEGEND

The legend for the column identification in Table IX is as follows:

(1) CABLE NUMBER

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

FIRST SPACE "~ S : . . SIXTH SPACE

"

DIVISION
DIVISION
DIVISION
DIVISION
DIVISION
DIVISION -
DIVISION
DIVISION
DIVISION

Always to be the Dash (-)

»

SEVENTH, EIGHTH, NINTH & TENTH SPACE

Numbers 1 thru 9999 as required -

-

DDA WN
EruOUIE WK

N

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

EXAMPLES OF CABLE NUMBERS:

1M7BA-221 = 1 (PIV. 1) M (MOTOR CONTROL CENTER) 7BA (MCC NO.) 221 (CABLE NO.)
32







(2)

2RHR-222 =

T/C

TABLE VIII (Continued)

2 (DIV. 2) RHR (SYSTEM) 222 (CABLE NO.)’

(TYPE AND COMPATIBILITY)

'1\ =

TYPE OF RACEWAY WHICH CABLE RE COMPATIBLE TO IS AS FOLLOWS:
P POWER C CONTROL

H HIGH VOLT (6. 9kV, 4. lGRV) S .SIGNAL
R RPS Rc RPS SCRAM SOV RACEWAY

COMPATIBILITY (OUTSIDE OF PGCC) WHICH

IS AS FOLLOWS:

SOV U WD N

COMPATIBLE
COMPATIBLE
COMPATIBLE
COMPATIBLE
COMPATIBLE
COMPATIBLE

COMPATIBLE -

CABLES
CABLES
CABLES
CABLES
CABLES

CABLES
CABLES

ARE
ARE
ARE
ARE
ARE

ARE
ARE

ROUTED

ROUTED
ROUTED
ROUTED
ROUTED

"ROUTED

ROUTED

IN
IN

IN
IN

IN
IN
IN

DIV 1

DIV
DIV
DIV
DIV
DIV
DIV

AW

RACEWAY
RACEWAY

RACEWAY
RACEWAY

RACEWAY
RACEWAY
RACEWAY

SYSTEM
SYSTEM

SYSTEM.

SYSTEM
SYSTEM
SYSTEM

-SYSTEM

ONLY

ONLY

ONLY
ONLY

ONLY

ONLY
ONLY

bage 2 of 5

(3) _

EQUIPMENT OR DEVICE IDENTIFICATION WHICH THE CABLE ORIGINATES FROM
f

(4)

FROM

TO
EQUIPMENT OR DEVICE IDENTIFICATION WHICH THE CABLE TERMINATES TO
( 5:)
SYSTEM AND/OR SERVICE CABLE IS BEING USED FOR

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. 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. IN 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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TABLE VIII (Continued) : Page 3 of 5

(7) CABLE REQD.

NUMBER OF SINGLE OR MULTIPLE CONDUCTOR CABLES REQUIRED.
(8) CABLE SPEC

SEE CABLE TYPES AND DESCRIPTIONS BELOW. (TYPICAL)

, A CONDUCTOR - oD AREA
TYPE NUMBER . SIZE INCHES - SQ. IN.
A 8kV UNGROUNDED NEUTRAL

POWER CABLE
1C - 250 1.276 . 1.2788

(9) CONDUCTOR NO.

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

(10) CONDUCTOR SIZE

WIRE SIZE IN EITHER AWG. OR MCM.

(11) CIRCUIT LENGTH o .

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"
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
RUN LENGTH.

(12) REV S.

REVISION NO. OF THE CABLE ISSUE IS DESIGNATED BY THE REV. NO. 'S' DESIGNATES THE
CONSTRUCTION ISSUE STATUS OF THE CABLE.
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TABLE VIII (Continued) Page 4 of § ' -

(13) REFERENCE NOTES

SEE DRAWINGS E550 AND ES55)1 FOR REFERENCE NOTES. THE LISTED NOTES BELOW WHICH RELATE
TO ELECTRICAL SEPARATION ARE REITERATED FROM TIE ABOVE DRAWINGS. .

E550 REF. NOTES

4

13

THIS CABLE IS NON-CLASS 1E CABLE THAT DOES NOT ROUTE INTO REDUNDANT CLASS 1lE
RACEWAYS. IF THIS IS A DIVISION A CABLE AND IS TAGGED XXXII, SB, OR CB INSIDE
PGCC IT SHALL NOT ROUTE INTO A DIVISION 1 RACEWAY EXTERNAL TO PGCC SIMILARLY FOR
A DIVISION B CABLE AND A DIVISION 2 RACEWAY.

THIS CABLE IS CLASSIFIED 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"B" AND ROUTED IN DIVISION 2

RACEWAYS.
(COMPATIBILITY IS 2)

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. )

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) . . . n Page 5 of 5

E551 REF. NOTES

4
5

=22

SAME AS FOR E550.
SAME AS FOR ES550.
SAME AS FOR ES550.

SAME AS FOR ES550. “ : X
THIS CABLE REVISED FROM MULTI-CONDUCTOR TO MULTIPLE SINGLE CONDUCTORS DUE TO
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. ' :

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 -1 (ONLY FOR PRIME
CABLES INSTALLED AFTER 10~20-81).

14. SAFETY CLEARANCE FIELD

THE DESIGNATION 'OF A'l IN THESE FIELDS REPRESENTS A DIVISION A (NON-CLASSle) CABLE
"PHAT IS POWERED FROM DIVISION 1 (CLASS 1E). AND SIMILARLY, B'2 SIGNIFIES A DIVISION
. B -(NON-CLASS 1E)-CABLE THAT IS POWERED FROM DIVISION 2 (CLASS 1E).
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TABLE IX ‘ .

v %

: . . .- SAMPLE CABLE SCHEOULE =~ - .
(m:. 2 Q) 4) . (5)- ’ 7y (8 (9) (10) (1) O 02y (3 - i
CABLE “ MECH FROM CABL CABL CONDUCTOR SFTY CKI REF .o
NUMBER  T/C  FROM T0 ' FOR SYSTEM OWG NO REQD SPEC NO SIZE CLR LGTH - REV S NOTES :
AMIA-0102 P A XFMR TR-TA-B  PHL ELP-7A-B FEEDER 4150 4 61 1 2/0 0015 o002 * 2
- 9 :
AMIA-0152 P A LOCAL DISC SW PUMP HOIST FEEDER 5110 3 61 1IC 2 A'1 0050 002 * 13
MT-CRA-6A ’ . o
AMTA-9010 P 1 MCC MC-TA RFS BUS MTG GEN FEEDER 2620 3 61 I1C 4 AP 0044 002 * 513 (A
- SET M6-1 S )
ENTR:COLX K.1  13'06%;COLY 11  2206"; EL 5418n :

RTNG: 6987-ENTR=6994-EXIT-6995 ,
EXIT:COLX K.1 6100";COLY 12,2 35'00"; EL 564w - - , .

AM7A-9100 P 1 MCC MC-7A P ~ FEEDER 7 4150 3 Gt 1IC "1/0 A'1 0062 002 * 5,13 l 2
- CONT AM7A-9101 ' -
ENTR:COLX K,1 . 13'06%;COLY 11 22t06M; EL 548"
RTNG:6992-ENTR-6987-6966-EXI1T-6969
EXIT:COLX J 16'06";COLY 10 6%06™; EL 5116v

AMTA-9101 P A L1 XFMR TR-7A-B FEEDER 4150 3 Gl IC 1/0 A'l 0366 002 * 8,13 ‘ 2
CONT AM7A-9100 B )
ENTR:COLX J 16%06";COLY 10 6'06"; EL 48t6n
RTNG:6696-ENTR-6582-6583~7054-7055-7058-7062-7063~ . ‘ .
7064-7065~1050-1051-1070-EX1T-1073 7
EX{T:COLX F  6'00";COLY 14 13'06"; EL 7316n

AMTA-9110 P 1 MCC MC-TA ™ FEEDER 5250 3 61 IC 4/0 A'l 0066 -002 * 5,13 IZ
CONT AMTA-9111 . o : ,
ENTR:COLX K.1 ~ 9'06";COLY 11 22'06; EL 5418w

RTNG:6992-ENTR~6987-6966-EXIT-6969 .
EXIT:COLX J 16%06M;COLY 10 6'06"; EL 516w

AMIA-9111 P A TP COMPRESSOR " FEEDER 5250 3 Gt 1IC 4/0 A'l 0278 002 * 8,13 I ya
CONT AM7A-9110 CAS-C-1A ) :

ENTR:COLX  J 16'06";COLY 10 6'06"; EL 48%6"
RTNG: 6696-ENTR~6582-6583-6549-6548-6546-6545-0429~ .
0427-EXIT-0424 )

EXIT:COLX G 6'06";COLY 7 8100%; EL 4116 . ) .

AM7A-9120 P 1 MG MC-TA INVERT PKG IN-1 FEEDER 4350 3 Gl IC 1/0 A'l 0054 002 * 5,13 2
. © ENTR:COLX K,1  12100m;COLY 11  22106"; EL S5418v

RTNG:6987-ENTR-6992-6994-EXIT-6995 )
EXIT:COLX K.1  6'00";COLY 12,2 33t06%; EL 56%4n

L ‘37 * - . -
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Example
Example

Example
Example

TABLE X
CABLE ROUTING CRITERIA o
POWER CABLES IN RACEWAYS

CABLE APPLICATION -
14.4KY,. 6.9KM 4.16 KV POWER | 480/240/208/120VAC
POWER | POWER "250/125VDC PWR
CABLE DIVISIONS
AlB|A|Bj1}]2]|]3|A B 1 2 3 A B
He| A X - Example 1
Hc| B X
H A X X - Example 2
H | B X X
H 1 0 AH
H 2 0 AP
H 3 + - Example 3
P |A X
P |B X
P 1 0 AR -~ Example 4
P 2 0 AP
P 3 +

«

Non-Class 1E division cables.

Class 1E division 1 and 2 cables. -

High Pressure Core Spray (HPCS) Class 1E Division 3 cables. )
"Associated by Proximity" cables -~ Non-Class 1E cables routed in compatible
Class 1E 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.

It 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.

It is permissible to route Div. A power cable in Div. 1 power raceway.
Such cables are identified by "NOTE 5" in the ES550 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
. >8 Control | RPS/NSSS Control | RPS Scram
o |mA| Indic. Trip Logic | Ind,Ann. SOV Control
% ) %ﬂ & Annun. Cables & * Ckts.
0 oo> CABLE DIVISIONS ’
a:émaza 112} 3]4|5]6|71A] B 4 5 6 7
C 1 0 AE - Example 1
C 2 0 . AP
(o] 3 +| - Example 2
C 4 1) °
C 5 0
C |6 0
C 7 -0
C A X
C |B - X
Rc| 4 0
Rc| 5 0
Rc| 6 0
Re| 7 . 0

* Digital Computer Signal in Reactor Building only.

C -

Rc -

X -

+ -

0 -

AP -~
Example 1 -

Exawmple 2 -

Raceway to route control circuits.

RPS Scram Solenoid Raceway - Conduit.

Non-Class 1E Division Cables. '

High Pressure Core Spray (HPCS) Class 1E Division 3 Cables.

Class 1E 1 & 2 Division Cables.

“Associated by Proximity®" - Non-Class 1E Cables routed in compatible Class 1E
raceway.

Class 1E Div. 1 Control Cables can only be routed in Div. 1 control raceways.
It is permissible to route non-Class 1E Div. A Control/Indication/Ann. Cables
in Class 1E Div. 1 raceways. Such cables are termed “Associated by
Proximity" and are identified by "Note 5% in the ES551 Cable Schedule
Reference Note Column. (For details see Table VIII, Column 13.). These
cables have raceway compatibility identified per Table VIII, Column 2.

Class 1E Div. 3 control cabies can'only route in Div. 3 racéways.
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Example

Exanmple

Example

TABLE XII . -
CABLE ROUTING CRITERIA
INSTRUMENTATION/SIGNAL CABLES IN RACEWAYS
EXTERNAL TO PGCC

£ ] CABLE APPLICATION '
1A | ANALOG | NMS/NSSS/RPS TRIP SIGNAL .
g|d | SIGNAL | LOGIC SIGNAL CABLES
A Py ) —
- o0}
Bl CABLE DIVISION g e
33 ) o0
a9 g1 a
g o]
“Iraizi3 a1 s e 1 7 [l B -
S| 0 AH - Example 1
s| 2 0 AH
s| 3 +
S|4 "0 )
S|5 0 - Example 2
s| 6 0
s| 7 0 .
S|A X -~ Example 3
s|B X

Non-Class 1E Division Signal Cables.

Class 1E Division 1 & 2 Signal Cables. . 2
Class 1E HPCS Dlvision 3 Signal Cables. .

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

raceways. ’

Signal Cable Raceway - solid tray or conduit.

- It is permissibie 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.

- Div. 5 RPS/NMS signal cable can only be routed in Div. 5 signal raceways.
- 'Non-Class 1E Div. A signal cables route only in Div. A signal raceways..
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TAB

LE XIII

GENERAL PLANT AND PGCC

CLASS 1E CABLE INTERFACE

CONTROL /INDICATION /SIGNAL

INTER- | NSSS BOP PGCC PGCC
FACE PGCC CABLE RACEWAY
BOP CABLE ID DIVISION
CABLE iD
DIV. -1 2 3
1 ESSI SI,CI 0
2 ESSIX SII,CII 0 Note 1,
) 3 ESSIII | s/C III . +
4 RPS a1t 0 Note 2
R 6 RPS B1 0 -
5 RPS A2 0
7 RPS B2 0
‘ 1 NSSI 0 Note 2
i 2 NSSII 0
‘ 4 DIVIA 0
6 DIV1B 0
5 DIV2A 0
7 DIV2B 0
General Plant PGCC
. Area-Raceways Raceways
0 - Class 1E Division Cables )
+ ~ High Pressure Core Spray (HPCS) Class 1E Division Cables
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 : - -7
GENERAL PLANT AND PGCC - ..
NON-CLASS 1E CABLE INTERFACE ) ,--
CONTROL /INDICATION/SIGNAL - -
SEE NOTE 1 CABLE ROUTED IN
GENERAL PLANY NSSS BOP PGCC RACEWAY
CABLE ROUTED TO PGCC CIRCUIT PGCC PGCC DIVISION
IN GENERAL INTERFACING | CLASSIFICA- CABLE -CABLE
PLANT RACEWAY CABLE TION DIVISION | DIVISION NON-
DIVISION DIVISION (a) (b) 1 2 3 DIV.
N/A DIV A PRIME (A'1) i XxX1 | [ SA|[call x |- Example 1
AP _
N/A DIV 2 AP Xxx1 SA,CA X X | Example 2
DIV 1 DIV A AP XXX2 SB,CB X | Example 3 )
- n - 2 .
N/A DIV A AP XXX2 SB,CB - X X Example 4
DIV B prIME (B°2) |[Xxx2] |[SB] [ cBl| X
N/A AP :
N/A DIV B AP XXX2 SB,CB X X
DIV 2 DIV B AP XXX1 SA,CA X
N/A DIV B AP XXx1 SA,CA X X
DIV 3 PRIME (3) |[xxx3] | s3,c3 X
N/A AP
N/A DIV 3 AP XXX3 s3,C3 X X .
General Plant PGCC
2t aa g = .
Area Raceways Raceways AP - Associated by Proximity.
NOTES:
1. In PGCC there are two types of routing/cable taqging configurations. "NSSS" circuits (General Electric scope cir-
cuits interfacing with 600 Series panel modules) follow the cable divisional tagging per column (a). All other cir-
cuits (Balance of Plant circuits interfacing with 800 Series panel modules) follow the cable divisional tagging per
column (b).
2. For examples see Sh. 2 of this table.
42







o ® |
TABLE m— P.ZOF’Z.

GEN., PLANT _ PGCC
AREA < >
EXAMPLE | . R , BRIME

DIVA-A' | CABLE . 'Pacc TERM  ~[XXXIJCABLE END
K . CABINET / o DEVICE

S \/ o : \/ « o)

‘L“ | l | I |
(QACEWAY) DIV A DIV | (PGCC RACEWAY)

NOTE: PRIME CABLES [Xxx1], [xxx2],[xX¥3] CAN NOT BE ROUTED IN NON-DIVISIONAL |

PeCC DUCTS. PRIME CABLES ARE ALLOWED TO ROUTE IN ONLY THE
COMPATIBLE DIVISIONAL DUCTS.

EXAMPLE 7 |
DIV A CABLE PGCC TERM XXX | CABLE * END

\ ‘ CABINET oeviCe
14 O “ -Q

*

|| Y Y

DIVA DIV I ND

NOTE: INTERNAL TO RGCC DIV A CABLE MAY BE RCUTED IN DIV | 0R NON-DIY,
PQCC RACEWAY. ' -

EXAMPLE 2 '
DIV A CABLE pacc TEM  xxx 2D : ENp
. CABINET / DBVICE
ol o
Y Y Y
oV | ON A

. ‘ ND |

(ONOTE: INTERNAL TO PGCC DIVA CABLE MAY BE TAGGED AS XXX2 AND ROUTED |N
NON-DIVISIONAL PGCCT RACEWAY, SUCH CABRLE 1S5 NOT ALLOWED To ROUTE
IN DIV 2 FRGCC RACEWAY THEREBY AVOIDING DIRECT, BRIDGING.

EXAMPLE 4

Div A cagLe® PGCC TERM  ~XXX2 END
, \ A CABINET. / DEVICE
T YT
10 r 1Ter Lo r
OV A ND BV 2

® NOTE: WHEN INTERFACING PGCC CABLE IS TAGGED XXX?2 AND ROUTED IN
ND/DIV 2 PGCC RACEWAYS 4 SUCH CABLE IS NOT ALLOWED T0 RoUTE
IN A DIVISION | PGQCC. RACEWAY IN DOWN STREAM CIRCUITS
THEREBY AVOIDING -DIRECT BRIDGING,

NOTE: Above examplies are similar for DIV B and DIV 2.
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HSSS PGCC Cable Information Obtalned
from the GE System Cable

Sumnary: Cable lo. 8708/(518-002,

From: 113-P687

{o: 1113-p608

System: csie

Signal: GE/HAC

Separation: B2

Example 1:

SEPARAT 101)

CODES

INDEX OF SYSTEHS

M=
A T O
AN T

B22A Huclear Boiler Process Instrumentation
822C Auto Depressurizatfon System (ADS)
B22E Jet Pusp Instrumentation

DIl ¢
Tt ) e o |

. [
O S il M O M O T Sl O L N M R

Y Dt

BI35A Reactor Recirculation

C12A Reactor Manual Control (RMC)

€128 Contro) Rod Drive Hydraulic (CRD HYD)
C34A Feedwater Control

C41A Standby Liquid Control

C51A Startup Range Heutron Monitoring
(51B Power Range Heutron Honitoring

€51C Startup Orive Controt )

€510 Traversing In-Core Probe Calib (Tip)
C61A Rewote Shutdown

C2A Reactor Protection System (RPS)

€728 RPS Motor Generator Set Control

C91A Cooputer Interconnection -
DI?A Process Radiation Honitoring

D21A Area Radiation Honitoring (ARH)
EI2A Residua) lHeat Removal (RHR)

E21A low Pressure Core Spray (1PCS)

E22A_ ligh Pressure Care Spray (HPCS)
£228° 1IPCS Power Supply

E3)1A leak Datection

E51A Reactor Core Isolation Cooling (RCIC)
Gl1A Radwaste ’

G33A Reactor Water Cleanup

HI3A Annunciator System

NH64A Off Gas System - Low Temp.

L

Sk s DR
p=<1
[

oDt

v
vt
.

13 D¢ DI 1€ D€ D¢ 1 1K IR 1€ 1€ 12D DL IR ICIC DI Dol Delraermmem = =)

(1) Inis BuP code corresponds to the BUP cable
H
cosbination with the BOP PGCC signa) code loe
Balance of plant of plant Div B cables can in
Similar for XXX/DIV A Interface cables,

TAME XV

POMER GEMERATION CONIROL COMPLEX
©TTT CTTLIRCOIT BESIGN T
GenTRRL 1ArORAAT fo

PGCC_POWER SUPPLY CLASSIFICATION

8221 MNuclear Steam Supply Shutoff System (HSSSS)

RON CIASS 1E[CTASS
PRIME] 1IE
w

PONER SOURCE
OESCRIPTION
AS SHOWR ON
ELEMENTARY

T20VAC TRSTRBUS |
125°VD¢_ TRSTR BUOS —

| 22700 _TRSTR BUS

289DL {RBOS
J20 VACTIRSIRTEO!

2

b
=

3§44

1 >t >t 22321 ]
13 »a »a »arrydl !

[T

] 303 23

RN EENETT

i 1> 1>a

»<)

K {
e
X

-
N
uy
G
=
a3
=
&
o3>

EEEENNEN]

S5
55
=1
A
1>
>
>4
[

" 120VKC UPS BUS B | x|
1200C RPS BOS K
“J200AC. RPS"B0S B
T20VKC IRSIR BUST %
12090¢ ‘TRSTR BOS T~ 1
X

1>q
1

> 3!
»a
1

\
3 29 Y

12
X

2490 (RSTRTBOS T |~

Safety-Related Systems
(NsSSS) _

,ﬂ

1

HSSS
CoDE

[Ess1
13373
£553
Al

8l

A2
82
NSS1
Nss11
oIV 1
DIV 1
DIV 2

oty 2
Xxx1

XXxi1

Xxx1t

Pag'e 1 of 2“

PGCC CABLE SEPARATION CATEGORIES

oopP
CODE(1)

Oiv 1

DESCRIPTION

Core Standby Cooling System
Division 1
Core Standby Cooling System
Division 2
Core Standby Cooling System
Divisfon 3 .
Reactor Protection System/Nuclear Steas
Channe) A Division 1
Reactor Protection System/Nuclear Steas
Channel B Division 1
Reactor Protection System/Nuclear Steas
. Channel A.Division 2
Oiv 7 Reactor Protection System/Huclear Steas
Channel B Division 2
Div 1 Muclear Steas Supply Shutoff System
Division }
Div 2
A Div 4

Div 2
Oiv 3
Oiv 4
Dive
Div §

Huclear Steam Supply Shutoff System

Division 2

NHeutron Monitoring Systea Trip

E Logic Al Division 1A

B DIV 6 HNeutron lonitoring Systea Trip
Logic Bt Division 1B

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

B DIV 7 Neutron Monitoring System Trip

Loglic B2 Division 2B

DIV A Al other non-safety functions routed

or DIV B with Division 1 PGCC racesays or Non-
Class 1C PGCC racewdys. (XXX1 cable
fn DIV 1 raceway §s associated)

DIV A Al other non-safety functions routed

or DIV B with Division 2 cables or Hon-Class
1€ PGCC raceways. (XX11 Div 2 raceway
is assoclated)

1 DIV 3 All other non-safety functions routed

with Division 3 PGCC raceways.

paratfon classification that Interfaces with the NSSS separation code. This code is also used In
describe BOP PGCC cable signal/separatfon classification, i.e., “C1* Indicates Control, Division 1.

terface with XxX1 PGCC cables providing "bridging™ between Redundant raceways does not occur,

Supply Shutoff Sys

Sapply Shutoff System
Supply Shutoff System
Supply Shutoff System




NSSS
CODE
SP1 AWG 20

SP4 AWG 20
SP7 AWG 20

SP13 AWG 20

TC4 Cu/Cn
TC8 Cu/Cn
TC8 Chr/Cn

ST/1 MG 20

MC?7 AWG 14
MC19 AWG 14

MC8 AWG 16

MC12 AWg 16
MCI9 AWG 16
MC27 AWG 16
MC37 AWG 16
MC7 AWG 16

MC12 AWG 20
MC19 AWG 20
MC27 ANG 20
MC37 AWG 20

- MC48 AWG 20

7/C MG 14
12/C MG 14

2 COND PWR
3 COND PR
COAX RG-6
COAX RG-22
COAX RG-59
COAX RG-59

[3

GE=7A
GE=-SA

GE-5

GE-6

GE-7

GE-4
GE-3

GE-1

GE-2

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

TABLE XV
POWER GENERATION CONTROL COMPLEX

Sheot 2 0f 2 . .

. PGCC CABLE TYPES
(Suppiled by queral Etectrlc)

CIRCUIT DESIGN D
GENERAL INFORMATION - .

-

Example 1:

DESCRIPTION I

1 Twisted Shlelded Palr of #20 Wire
4 Twlsted Shlelded Palrs of #20 Wlre
7 Twisted Shielded Palrs of #20 Wire
13 Twisted Shlelded Palrs of #20 Wire
7 Twisted Shlelded Palrs of #16 Mire
4 Shlelded Palrs of Copper Constantan
Thermocouple Wire
8 Shlelded Palrs of Copper Constantan.
Thermocouple Wire
8 Shielded Palrs of Chrome Constantan
Thermocouple Wire
4 Twisted Shlielded Palrs of F16 Wire
Twisted Shlelded Triple Conductors of #20
Hire
12 Conductors of #14 Wire with Overall Shleld
7 Conductors of #14 wlro

19 Conductors of #14 Wire
8 Cor;ductors of F16 Wire
12 Conductors of #16 Wire

19 Conductors of #16 Wire
27 Conductors of £16 Wire

37 Conductors of #16 Hire d

7 Conductors of 720 ¥ire
12 Conductors of #20 Wire
19 Conductors of #20 Wire
27 Conductors of F20 Wire

.37 Conductors of #20 Wire

48 Conductors of F20 Wlire

7 Separate Conductors of #14 Wire Routed In
Condult

12 Separate Conductors of Il4 Hire Routed iIn
Condult

2 Power Conductors Routed In Condult

3 Power Conductors Routed In Condult
Coaxlal Cable Type RG-6

Coaxlal Cable Type RG-22

Coaxlal Cable Type RG-59

Coaxlal Cable Type RG-5%M

6 3/c #16 Indlvidually Shielded

2 1/c /10

2 1/c #12

4 4/c N4 -

4 4/c #16 tndlvidually Shlelded

7/¢c #16 Overall Shleld

P PGCC Cable Informatlo
 Oatoo; fable, Intormation

© .+ cable routing -
Summary:

Cable Mo, m-KZ-l 10
From: H13-P891
To: H13-P811
Signal & Separation: C2 -
Cable Type: GE-1 -
Raceway: Div 2 .

PGCC SIGNAL DESCRIPTION

NSSS 8oP
CODE CODE (1) DESCRIPTION .
GE/MAC S Miltlamp Process Slignal
Low A S Low. level Analog Signal
Low D S Low Lavel Digltal Signal -
Comp A S 160 NV Computer Analog Slignal
Comp D S Computer digltal Signal
M/R IN S Meter /MRecorder lnput
ANN IN C/S Annunclator Input
28 VOC c 28 VYolt OC Power
: 120 VAC Cc 120 Volt AC Power
125 VOC c 125 Volt DC Power
Cl 120A c 120 Voit AC Control &
Indicatlon Slgnatl
C1 125D c 125 Volt DC Control &
‘ Indlcatlon Signal
Cl 280 .C/S 28 Volt DC Control & - -
. Indicatlon Signal
-24 VOC c 24 Yolit DC Power .
CT SA c 5 Amp. Current Transformer
Circult
ARM N S Area Radlatlon Monltor lnpuf

.
.
"

.

(1) This BOP code corresponds to BOP cable slgnal classlflcation for

. BOP PGCC Cables and for those cables that lnterface with the NSSS
PGCC cables.



.._-—TABLE X Page 1 of 2
NSSS VENDOR i
GENERAL DESIGN INFORMATION -
. SYSTEM CABLES AND ROUTING CRITERIA
FIELD IN PGCC MODULAR FLOOR DUCTS
. NSSS )
3 SPECIAL CABLE REQ.
DESCRIPTION ST =PE % L T2 Special REMARKS
gl alJHEE o2 abda |.G2Y ). 8] Realr.
Z9 SRYBI2R SIS RIAB I X %5%“&.2& -
|6 E 20 RORaoR3E et G b
X | K1|Ca| Div 1| A1 | C1120A] 12/C414 Fallsafe cables
PS/NSSSS TRIP LOGIC X | K1]| C6| Div 1] B1 | C1120A] 12/C#14 NA routed In grounded
SONTROL CABLES X | Ki| C5] Oiv 2| A2 ] C1120A{ 12/C#14 #1ex CNO within PGCC.
‘ X | K1| C7| Dlv 2| B2 | C1120A[ 12/CA14 '
X | H2| Ra| Div V| AT | C1120A[| 2CONDPWR SCRAM SOV CKT | RPS scram SOV cables
NEUTRAL TO 8E trip loglc Al & Bl and
PS SCRAM x | w2| R} Div 1] 81 | C1120A| 2CONDPWR #6AWG FROM MAIN | LPRM group 1 & 3
SOLENOIDS CONTROL PANEL | cables are routed in |
SABLES x | Hz2] rs| Div 2| A2 | C1120A| 2CONDPWR | TO SCRAM GROUP | separate PGCC Divisied
» PULL 80X AT 1 ducts, similarly for
x | u2] R7] oiv 2] 82 | C1120A ] 2CONOPWR SOVS RPS scram SOV cables
» X [ LZ| S4| Div 1| A1 | GEMAC | SP4 trip loglc A2 & B2 and
3PS RIP LOGIC x | L2] s6| otv 1] B1 | ceMac | sPa NA LPRM group 2 & 4
SIGNAL CABLES x | 12} s5| oiv 2| A2 | cemac | sPa cables.
x | w2| s7} oiv 2| B2 | ceMac | sp4 o
SENSOR CA M7 - = 75 | 20.5] 1000] COAX 3 T
. ‘ SHLD HI ..
11 . RAD, TEMP I
.| [5| PRERMP S1G, CA. M1 LOW A | COAX RG6 | 75 | 20.0] 1500f COAX STO
> [ PREAMP HV, CA. L4 LOW A | COAX RGS9] 47 | 37.3] 2000] SHLO |
PREAMP LV, CA, L4 ‘. C1 260 | COAX RG59f 47 | 37.3] 2000 SHLD . .
SENSOR CA. M6 - - 130| 9.8| 1000| COAX 3 |
E : . SHLD.,
O] | PREAMP SIG, CAJ M1 LOW A | COAX RG6 | 75 | 20.0]-1500] COAX STD. |
E PREAMP HV, CA, L4 LOW A | COAX RG59| 47 | 37.3] 2000] SHLD Neutron
| |R[TPREAMP LV, CA. X [ L4| S4] Oiv 1] OIviA C1 280| COAX RG59] 47 | 37.3] 2000] SHLD |  Monitoring
RANGE SW CA, - Cl 280 MC19 NA System
alE SENSOR/EPA. CAJ M5 - - 62 | 25.7] 2300] COAX HI 'I' | . Group !
s . RAD TEMP *
| €pa/PGCC CA, La LOW A | COAX RG59] 47 | 37.3| 2000 SHLD 1 |
5[ SENSOR CA, M1 75 | 20.5| 1000| COAX 3
= SHLD HI |
2 RAD, TEMP
I<F| PREAMP S1G, CA. M1 LOW A | COAX RG6 | 75 | 20.0] 1500 | COAX STD |
2B FREAMP RV, CA, L4 LOW A | COAX RG59| 47 | 37.3] 2000] SHLO
E:| PREAMP LV, CA, ) LOW A | COAX RG59{ 47 | 37.3| 2000 SHLD .
SAME AS NMS GRP, | X | —] 56) Div 1] Divig SAME AS NMS GROUP 1 NMS GROUP 111
SAME AS NMS GRP, | X [uxnf 5] Oiv 2] Oiv SAME AS NMS GROUP 1 NMS GROUP 11
SAME AS NMS GRP, 1 X |a=] S7]| Olv 2| Divae SAME AS NMS GROUP 1 NMS GROUP 1V °




TABLE XVi K
ntinued ‘From Page 1 : pg. 2 of 2
PROCESS RADIATION | x | | 3] S2| DiIv 2] xxx2 SAME AS NMS GROUP 1
MONITORING (D17A) | x | |8 Z] s8] D1v. 2] xxx2 SAME AS NMS GROUP 1

| AREA RADIATION X L3 sz] oiv 2] xxx2 | ARM IN] MC8 NA

| MONITORING (021A) | X L3} SA| O1v 2| xxx2 | ARM IN| MCB NA

INDEX MECH CABLE | X AR - - - 27/C_SHLD -
ORIVE MECH POS IND| X L3] c2| oiv 2] xxx2 | Low O | MC48 48/C SHLD
ORIVE MECH CONTRCA| X L3] c2] oiv 2] xxx2 | LOW D | MC37 37/C SHLD
ORIVE MECH ANALOG | X LT[ 52| Oiv 2| XXx2 | LOW A | ST1 :
POS
ORIVE MECH DET SIG| X L4| 52| Div 2] XXX2 | LOW A | COAX RG59] 47 | 37.3 2009 SHLD
ORIVE MECH CHAMBER | X L3| C2{ =~ - - - 4/C SHLD
ORIVE MECH BALL X Kifcz2| - - - - 2/c#16
VACA ,
SHEAR VA ASSY CA, | X wsf c2] - - - - 14/c SHLD
ROD | LEFT/RIGHY
| POSITION BRANCH X G1] cA] DIv 1] xxx1 | C1120A| 2CONDPWR NA
CABINET | JUNCTION [X MB8] SA| Div 1] XXX1 | LOW D | COAX RG22
| MODULES .
CRD PROBE/EPA CAB, | X k2| s1 RAYCHEM 13/C
60/7180
OR EQUAL .
EPA/RPIS CABLE X 3| s1joiv 1] xxx1 | towa | mcas
* [EPA/MZ22-P007 X Z[si| = - - - 28 PAIR
] OA SHLD,
X H2[ C1] DIv 1] xxX1 | C1120A| -2CONDPWR Fallsafe Power Cables
. X G2| PA| Div 1] xxX1 | C1120A| 2CONDPWR Routed In Grounded
RPS POWER | X G2] c2T o1v 2] xxx2 | C1120A | 2CONDPWR Flexible Conduit Within |-
SUPPLY (C728) X 62| P2 Div 2| xxx2 | C1120A| 2CONDPWR PGCC,
~ X H2| C2| Div 2] XXx2 | C1120A] 2CONDPWR
" X 62| P8 DIv 2] XxXX2 | C1120A | 2CONDPWR
| X H2] C1] Div 1] xxx1 | C1120A| 2CONDPWR

The LPRM Cables are subdivided Into four groups as follows:

Group 1 (Div 1A) APRM CHE ‘ .

Group 2 (Dlv 2A) APRM CHCSD b
Group 3 (Div 1B) APRM CHAZB '

Group 4 (Div 2B) APRM CHF
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BRIDGING
REDUNDANT

IE DIVISION Eécemys (TYPICAL)

LY BETWEEN

T
5

CONTINUOUS CABLE

DIREC
CLA

\

FIGURE [A

DIRECT ERIDGING

BETWEEN CLASS IE RACEWAYS

DIVISICA A
ENCLOSURE

CIVISION |
ENCLOSURE

DIVISION
RACRWAY

DIVISION A
ENCLOSURE

DIVISION &
RACEWAY

DIVISION 2
RACEWAY

DIVISION A
ENCLOSURE

OivisioN |
ENCLOSURE

DIVISION 1
RACEWAY

DIWVISION 8
RACEWAY

DIVISION 2
RAGEWAY

Ut

&3

A

PRIME SR .
CLASS g CRCUIT
(TYPICALY
ASTOCIATED BY

E [ FROXMITY CRCUIT
(TYPICAL)

L A&

NOTE: CIRECT BRICGING IS NOT ALLOWED
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FIGURE 1B
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FIGURE 4
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o, ' FIELD VERIFICATION

. The purpose of this Appendix is to provide a more simple and condensed form of the

. ériteria in a manner to assist in field verification. This Appendix is not as
comprehensive as Section II and related tables and figures, but is intended to be' a
verificdation tool capable of addressing the large majority of installations in the
fieldo . -

For Contractor personnel, if during the course of construction or in-process inspec-
tion activities deviations from this Appendix are found, first consult Section II
which is more complete and/or request clarification from supervisory personnel. If a
deviation still exists, the specific(s) should be brought to the attention of "Burns
and Roe through normal project means. .

It should be noted that this Appendix was prihcipally written with assistance from
.Bechtel QC and Bechtel Engineering personnel to input a construction perspective. Ir
is recognized that there is duplication between this Appendix and the remainder of
. the document. This Appendix has been reviewed by Burns and Roe and determined to be
consistent with the other sections. It has been incorporated into the Burns and Roe
document to provide a single place for a baseline for WNP-2 electrical separation.

A. General .

1. The Appendix describes criteria for three areas; General Plant including
Cable Spreading Room, Control Room and equipment and enclosure internal
circuits.

2. The typical raceway and cable markers used in all plant areas are as
follows:

a. Raceway Marker
. ,{1) External to PGCC

Tray—| H Div 2 | Div 2 .- Raceway Division
Rigid Conduit Orange H - Raceway Type, High Voltage in this case
' (used outside of PGCC only) v

“Flex Conduit—>| Div 2 ||| |«Metal Tag
. Orange Stripe

[

‘(2) Internal to PGCC

PGCC Raceways —=| Div 2 —e}— Lt. blue
b. Cable Marker :
(1) External to PGCC Cable Division
[ 1LPCS=-5-P-Div 1 | 1LPCS~5 - Cable ID
P—Poﬁer

Div 1 - Raceway Division
(2) Internal to 2GCC

CABLE: SEPN:A1

FROM:
Cable & Flex Conduit TO:
Separation Marker

Cable & Flex Conduit ID Marker

A-1
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3. The equipment, enclosure, raceway, cable background color and characters differ
for wire markers for all plant areas shown in the following tables.

Table A-1.

Class 1E and Non-Class 1E Markers

£l

Outside PGCC — Inside PGCC
Eqpt/Rwy* /Cable Cable Egpt/Rwy /Cablg Eqpt/Rwy /Cable Cable or Flex Conduit Markergd
Marker Color Division Division . Marker ID Separation
Background Character Marking Character | Background |‘Chara- Chara- | Character
(Black) Color ctexs cters Color
Yellow Black 1 **Div 1 ESSI ESSI
NSSI NSSI Black
Lt. Blue Red 4 **CH Al Div 1 Yellow 1 a1 RPS I Red
DIV-1A DIV I Black
Dk. Blue Red 6 **CH B1 RPS-B1 RPS I Red
< SI,CI DIV 1 Black
Orange Black 2 **Div 2 ESSII ESSII
- NSSII NSSIX White
Green Red S **CH A2 Div 2 Blue A2 RPS II| Red
. DIV-2A DIV II White
Brown Red 7 **CH B2 RPS-B2 RPS IX Red
. SII,CII DIV II White
XXXII1 XXXIII N/A
Red Black 3 **Div 3 Div 3 Green ESSIII ESSIII
S/CIII N/A White
DIVA [] Yellow [J | sa/ca A
Silver Black a **Div A+ XXXI Yellow [ ] | XXXI A] Yellow| Black
. XXXIT [} Blue XXXIT Al .
Gold Black B *%Div B+ DIVB [ ] Blue (1 | SB/CB Al Blue White
XXXIII [ ] | Green XXXIIIA| Green White )

* Flexible conduit requires a metal tag with the separation colors in bands.

** Service type letter (P-,

C-, H-, S-, R~) is provided for trays only (typical).

+ When a Non-Class 1E Div A cable (outside PGCC) is tagged XXXII or SB/CB (inside PGCC), and is routed
in Div 2 raceways inside PGCC, then it will have reference note 4 (in ES551/ES550) and is not allowed

to route into Division 1 raceways external to PGCC.

(outside PGCC).

Similarly for a Non-Class 1E, Div B cable

2\ When a Non-Class 1E xxﬁI/SA/CA cable (inside PGCC) is tagged Div B (outside PGCC) and is routed in

Div 2 raceways outside PGCC, then
this cable to route into Division

XXXIII/XXXII/SB/CB cables (inside PGCC).

These markers are for PGCC panels
raceway markers are white with no

background colors as indicated but have no lettering.

A-2

a reference note will be added to the PGCC schedules to not allow -

1 raceways inside the PGCC. Similarly for Non-Class 1E,

1nc1uding all PGCC termination cabinets jthe non-divisional PGCC
lettering while the non-divisional cable separation markers have




Table A-2.

Agsoclated by Proximity and Prime Cable Harkers

Oytside PGCC Lt v Inside PGCC -

Cable Marker | Additional | Cable Rwy Harker Rwy Harker Cable Harker Additional
Background Prime Cabldg Div Character Background | Character] Backgrou 10 Background Pripe Cable
Color Checkered | Marking {Black) Color (Black] Color Color Checkered

Marker Marker
Silver Red/White Div A | Div A Silver Div 1t Yellow XXXI SA CA Yellow Red/Mhite
Silver/Yellow
Silver/Yelld Redhite Oiv A | Div Yellow Div 1 Yellow XXXI SA CA Yellow Red/Mhite
Gold Green/vhite | Div B | Div B Gold Div 2 Blue XXXII SB CB Blue Green/Mhite
Gold/Orange
Gold/Orange | Green/Mhite | Div B | Div 2 Orange Div 2 Blue XXXII SB CB Blue Green/Mhite
Red N/A Div 3 | Div 3 Red Div 3 Greon XXXIIX Groon Blue/Yellow
Silver N/A Div A | Div A Silver Div 1 Yollow XXXI, SA, CAl Yellow N/A
Sllver/YelloY Div 2 Blua XXx1I, §B, CH Blue N/A
Silver /Yelld N/A Div A | Div Yellow Div 1 Yellow XXXI, 5A, CA}] Yellow N/A
- R/A® White XXXI, SA, CA| Yellow H/A
XXX1I, 6B, CH Blua N/A
Gold ¢ N/A DivB |[DivB Gold Div 1 Yellow XXXX, SA, CA Yollow N/A
Gold /Orange Div 2 Blue XXXI1I, 58, CH Blue N/A
Gold/Orange H/A DivB |Div 2 Orange Div 2 Blue XxxxI, &8, CJ Blue N/A
H/A® White XXIX, SB, CB} Blue N/A
XXXI, SA, CA| Yollow H/A .

.

¢ This raceway ia termed non-divisional.

.

-
>

+» Division A cables which route entirely in Division A raceways but route within equipment or enclosures with Class
1E cables are given 9000 geries cable numbers and provided with a dual color marker along thelr entire length

{similarly for Division B).

i{n both to preclude direct bridging.

Table A~l. Equipment and Enclosure Intruder Circuit Cable Harkers
Intruding Striped Marker
Cable Division* - _ Color
ESSY, NSSI, A1, B1, C1, S%,
1, 4, 6, A', Div 1A,
Div 1B Yellow/Hhite
BESSII, NSSII, A2, B2, S2,
c2, 2, 5, 7, BY, Div 2A,
piv 28, [XXXIN ERLH Blue/Mhite
ESSIIX, 3, XXXIII Green/rhite

¢ Intruding cable.divisions shown are those selected based upon criteria implesentation rather than literal

catlon of deaign criteria.
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Markers are provided every 12 + 2 inches within the equipment or enclosure boundary.

These cables may route in elither Division 1 or Division 2 raceways in PGCC but not

appli-




’ All Cables External to PGCC*
Table A-4. Wire identification markers for cables where visual traceabxlity to
cable marker is not possible.
Cable Cable ID Marker Wire Marker Color
Functional Outside
Division PGCC Background | Character
1 Div 1 Yellow
2 Div 2 Orange Black -
3 Div 3 Red
4 CHA1 Gray
S CHA2 Green Red
6 CHB1 Blue
7 CHB2 Tan
A Div A Red
White
B Div B Green
A (Asso. by Div A White/ Red
Proximity) Yellow
B (Asso. by Div B White/ Green
Proximity) Orange
(Asso. by
Proximity) Div 3 Red Black
Div 3
* Cables that terminate on the field side of the PGCC termination cabinets . -
including the digital and analog computer cabinets are included in this classi-
fication of cables and are listed in E551,

B. General Plant Areas
Refer to Table A-9 for Raceway Inspection Criteria for General Plant Areas.

1. The following separation distances apply to Div 1, Div 2 and Div 3
raceways, and between open power trays of Div A or Div B from Div 1, Div
2 or Div 3.

L3
-

a. Open Trays

Div 1 ) Div 1 Div 2

(1' in Cable Spreading Room)

<

iv 2 _J__
R

= 5'; 8' for 3 or more tiers of Div 2 with no automatic fire
suppressicn (X = 3' in Cable Spreading Room)
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b. Where above separation distances cannot be maintained, barriers~ are
installed per Section II.B or as specified in design documents. .

c. Redundant Class 1|E totally enclosed raceways do not require separa-. 5
tion from each other except that they are 1nstalled to avoid !
touching each other. vy

\* “’" =

Cables with the following color coded markers are compa ible and may be

routed together in the raceways shown below.

Table A-5. Cable Markers in Raceways {(Outside PGCC)

Raceway Cable Marker Background Color - .
Marker . IZ
(Note 1) Residing Proximity Prime .
Yellow —— /1 Red/White
(Background) || P Div 1| {]| Yellow | Silver - /4
» Yellow
Orange y—t— Green/White
iP Div 2| || Orange | Gold 4
Orange
Silver w— r—1— Red/White
[ Poival {[ Silver | Silver s
Yellow )
Gold e . ‘ ) —t— Green/White
| P'biv B| || Gold | Gold A E
Orange T e
Notes
’
1. P Div 1, etc., represent power- racewayse. Tﬁe above table is
typical for Control (C Div 1, etc.) and Signal, (S “Div 1, etc.)
racewayse. . DA .
r e .
2. Other divisional raceways, Div 3, Div 4, etc., carry cables of =~
their corresponding division only. .
3. Class 1E raceway markers are required every 15 feet, at the beqznnlng,ﬂ

end, discontinuities, and at pull boxes. ~ . .

;r" \

Class 1E cable markers, where cables are visible, are regyired every 15
feet and at their terminations. L) aost e T

Non-Class 1E cable and raceway markers are required every 100 feet and
at their terminations. ‘ ’

n
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C. Control Room Area

1. The following separation requirements apply to raceways in the‘Control
¢ Room Area. ,

T Qe PGCC
)

(1) PGCC raceways are formed of modular floor sections. No specific
‘separation distances apply except that the raceways of redundant
Class 1E divisions are to be separated by steel barriers which
may be part of the PGCC floor modules. The separation between
Clasg 1E divisions.and non-divisional raceways within the PGCC 2
shall be by using firestops to prevent an air channel between
redundant Class 1E divisional raceways.

(2) Miniducts within the longitudinal raceways also serve as divi—\
sional raceways. The cables in the miniducts are enclosed in
flexible metallic conduit or Siltemp tape.

b. Periphery‘of PGCC and Remainder of Control Room

(1) Flexible Conduits

Div 1 Div 2

O F O F F - Flexible Conduit

3¢

Typical for Div 1 & Div 3 and Div 2 & Div 3 or redundant prime
circuits.

(2) Flexible and Rigid Conduits

Div 1 Div 2 ' ,

OF or R O R R - Rigid Conduit - .
L‘%——ji———c4

X - Conduits must not
touch.

-
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2. Cables with the following color coded markers are compatiﬁlg and may be routed
together in the PGCC raceways as shown below.

-

Table A-6. Cable Markers in Raceways (Inside PGCC)

Raceway Cable Marker Background Color
Marker Associated by )
A Residing Proximity " Prime
Yellow ~ — - ]
(Background) | 'Div 1 | [RPS 1]
Red/White
Blue
[oiv 2]
Green/White
Green -~ .
[biv 1 || Ol
Blue/Yellow
White ——f /Blue
| 1
[:F N/A N/A
Yellow

3. PGCC longitudinal raceways are marked every 5 feet. Lateral raceways are marked
at the longitudinal raceway lip centered above the lateral raceway in accor-
dance with Drawing E775 Sheet 3.

All PGCC cables are marked every five feet with a separation marker and every
ten feet with a cable identification marker.




Table 'A-7. Cable Markers Within PGCC Equipment/Enclosures
(See Paragraph D.2 of this Appendix.)

Designated
Panel
Division

Up To First Termination To A
Device or Terminal Block

Cable Marker Background Color

Compatible & Assoc.

Residing* by Proximity * Prime
Yellow——1&
Div 1\- i Yeilow | | Blue = |
[~ Green | .
Red/White

Blue

|Coee—1|  [Twemew |
[ Green i
Green/White
. Z
Green . .
[ ¥eliow ]
)
: [ Blue |
Blue/
. Yellow
Yellow . -
—veltow—]
Yellow * .
XXXI |  Blue | )
Red/White"
Blue : ) )
| [Green |
Blue
T [ERI T1—
Green/White

* Cables with Division IDs of Div A, Div B, XXXI, XXXII & XXXIII
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) i Table A-8. Cableéﬂlxe Harkers Within Bgulpaent/znclonuns Outsids of PGCC & Field S8ide of PGCC Termination Cabinets . ‘ L
=" (See Paragraph D.2 of this Appendix.) -
[~ DEslgnated Up To FITst Teroindtion To K
}’ml\e} Device or Terminal Block For Traceability
B Division
-t N . Cable Harker Background Color . Hire Marker Background Color
. B Tonpitible T Ass0CH - (.o-gaubli % X880
- Residing by Proximity Prire Residing y Proxialty Prive .
(N 29 055" M |
Yollow (23 | o -
" . '_UIV: i\] RO *
) - ver [YeIlow] | Bia
T TTYSITA
Lt Blue ) : [Szay ] |j—wntee « *
a ed/Hhlte €d/Whlto R
Go [_Anits 1 .
Dx Blue [ _Urangs 1|
- ¥ DIV:E:"I [DX"BIUE ) {COX Blus ]
- - I E!i!!ﬂ I -
orange e c ) [CozsRzE—)
N I'—Ul'v;] [Orange ) ["Urangs } [—vmr—l
[Creen )
=2 C | rr—y
Green - I'_U'unge 1 R T |
[_Khits ]
N C Eiv ;![ Green 1 Gieen ] een [ Orange” | Green/Rilte yA
= { Nhltol /
_2ilver | [_White 1] v
Brown | YSTI™W | -
- ToMD H
- I—D';\'l {Brovn ) . [CR®hres 1 .. . .
LX) 1
= : ;
Red . ¢ — BELLIAL —
.——E«—. i /A e i wmoe :
G|
v [Cre X / :CT: | .
[siIver | " .
\ =i
STIver ’
I_Vl;'l [_Sitver | L0 S N .
v [ _SiIver ] [ _Orange |
STIver .
rare—] | kedynire . v
: [ White ) H/A
= - Gold N
o |pwr—| —— ' —Terrer—]| ‘ ' ;
] - :
- . Gold .
| —visngs—] | ‘oweenpmrd ;
A-9 .
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D. Egquipment and Enéiosure Internal Circuits

1.

2.

3.

The following separation requirements apply to redundant Class 1E and
prime devices, cables and wires. The redundant division circuit, which
is not the residing equipment/enclosure division, is the intruder cir-
cuit. ‘ .

»

a. A minimum of 6" physical separation is required.

b. Where 6" separation cannot be achieved, barriers are required e.qg.;
flexible conduit or Siltemp tape for wiring and metal enclosures for
devices. '

c. . When a common device (relay) is used by design to terminate wiring
of two redundant Class 1E divisions, the intruding division wiring
is to be routed immediately away from the device to attain the
required separation or until a barrier can be installed.

d. Non—Class 1E utility circuits are to be separated by 6" or a barrier
- from all other circuits within Main Control Room panels.

e. Some examples of separation inside equipment and enclosures are
shown in Sketches A, B and C. : -

Within equipment and enclosures, cables and wires with the following
color coded markers are compatible and may be routed together. Cables
and wires with markers other than those shown below are to be separated
as in D.1 above and marked as intruder circuits per this Appendix,
table A-3. ‘

Outside PGCC equipment and enclosure residing division separation
markers are located on the front. Equipment and enclosures mounted on
PGCC have the separation markers located inside the rear door, on .
barrier (covers), or within lines of demarcation. : ,

# «
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SKEICH A

Division 2+

/

Metal Enclosure—"]

\~_§.5._i>.\ ‘

. ‘//L | Division 2 Intruder
Isolation Device Circuit

N Div 1 £
O |[ 5=
. I
ﬂ — - Y,
Division 1 ?
Compatible — 2~ A
Circuits 9 ;
- )
. N
Division 1
Enclosure
SV p—— -
Residing/Compatible
Circuits y \__Intruding Circuits
A - 6" minimum air space or a barrier is installed. At isolation device.

where 6" cannot be maintained intruding wiring shall be routed imme-
diately away from the isolation device to attain the required 6" sepa-
ration or to the extent where a barrier can be installed.
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