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Washington Public Power Supply System
P.O.Box968 3000 GeorgeWashingtonWay Richland, Washington 99352 (509)372-5000

December 28, 1982 Responds to: N/A
G02-82-1018 Response required by: N/A

Docket No. 50-397

Mr. A. Schwencer, Chief

Licensing Branch No. 2

Division of Licensing

U.S. Nuétear Regulatory Commission
Washington, D. C. 20555

Dear Mr. Schwencer:

Subject: NUCLEAR PROJECT NO. 2
FSAR SECTION 8.3, ELECTRICAL SEPARATION

Enclosed are sixty (60) copies of a revision to FSAR Sections 7.7
and 8.3.1.4, reflecting an update due to the Supply System Electrical
Separation Task Force activities.

Also, enclosed is Revision 1 to the WNP-2 Electrical Separation Practices
document.

Very truly yours,
’455(:1;,442iz472944~

fg&-G. D. Bouchey
Manager, Nuclear Safety and
Regulatory Programs (370)

DCT; jw
Enclosures

cc: Mr. R. Auluck - NRC:
Mr. W. S. Chin - BPA - 90TA
Mr. R. Feil - NRC - Site 917Q
Mr. J. Elin - NRC Region V

8301050312 821928 || %
PDR ADOCK 05000397 . |
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Insert "A" to Page 7.7-46d .

s

The system is designed as follows:

a..

c.

A11 TDAS input circuits within raceways are identified

and routed to Class 1E requirements up to a remote isolation
device. From the isolation device to the remote multi-
plexer the circuits are considered to be Non-Class 1E.

Remote multiplexer outputs are transmitted'to the &omputer ,
via a fiber optic cable which is inherently an jsolation

devicé. The“fiber optic cable, therefore, Can be routed

in any raceway without regard to separation criteria. -

TDAS Class 1E.input isolators are supplied from Non-Class - s
1E 24VDC current limfting power supplies. The power source

to these power supplies is Class 1lE and is provided with

a Class 1E current interrupting device. The circuit to the

power supply is routed as prime (see Section 8.3.1.4) for -

Division 1 and 2 isolators and as Class 1E for the Division

3 isolator. The power supply the isolatoryis_internally _.unit
isolated from the Class 1lE signa)) input circuit. Down-

stream of the power supply, thefcircuits are treated as

Non-Class 1E. -

section of
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WNP-é “ ~ AMENDMENT NO. 23
: " February 1982

d. Conformance to NRC Regulatory Guides

" 1. Regulatory Guide 1.75, Revision 2, Physical
tuhe . Independence of Electric Systems \
cable . IEEE Standard 279-1974.
s
The transient)data acquisition system (TDAS) deSLgnamudequp
comp with the requirements of Re Guide 1.75,

Tnsert
: W L
ces between -~ A
safety-related editry. Circuitry ,
which becomes asSv -¢cdlated equipment is pro-
tected using Class 1B Fices to prevent influence
on Class 1E functions o #lve control functions. Fiber-
optic cables provide sepg ion for circuitry downstream of
the remote modules. ”
Regqulatory Guide 1.89, alification of
Safety~Related Electric Equipment
IEEE Standard 323-1974 o
- Regulatory Guide 1.100, Seismic Qualifica \kf
of Class 1E Electrical Equipment -

C.la.ss i€

All, components of the transxent data acqu151t10n system are
quallfled according to the requirements of Regulatory Guide
100. All components which interface w1th~a=_hecome—asa&ek
Class 1E c1rcu1try[ére qualified according to thé;)

requirements of Regulatory Guide 1.89 and IEEE 323 -1974 and
IEEE 344-1975. (isolation deviees) +o extroct 5\3na.ls R

3. NUREG-0696, Functional Criteria for Emergency
Response Facilities

Parameters identified in Regulatory Guide 1.97, Revision 2 and
Regulatory Guide 1.23 are hardwired to the transient data
acquisition system (TDAS). TDAS components are designed in a:
modular fashion with spare capacity. The system design allows
the capability to expand. Physical separation or isolation
{devices prevent}anteﬁmefeaee;yith safety-related or sensitive
control functions. The TDAS components are powered from a
highly reliable uninterruptable power source to assure system

availability and that power fluctuations will not result in .
the loss of software or stored data.

TDAS provides the equipment needed to gather, store, and
transfer data helpful in assessing plant conditions. The

foilures in the TDAS from ’\rc\'efger:mg m '
7.7-464
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Insert "A" to Page 8.3-55
8.3.1.3.1

8.3 “a5." Tab leﬂ-h-ll These markers shall be provided on the cables up to

803" as'aﬂa
803.3\(90

ae¢

by«

d.

. General Plant Areas

Class 1E Raceways, Cables, Equipment (Panels and Racks) and
Enclosures g g

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

are

Class 1E General Plant raceways 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 % 8.3-25: Conduils containing cables operating

e 0O volts  .also indieake operating volfage.
Class 1E cables touteda_ Division 1 through 7 raceways in
uniquely identified with a color
coded marker every 15 feet and at their terminations as shown in

[

the first termination within equipment and enclosures.

are
class 1E cables routed in PGCC racewaysasheti-~bg uniquely iden- .
tified with a color ccded marker every S5 feet near the cable 3.3-206.
divisional marker as shown in Table ¥ A 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 every 5 feet. Each lateral raceway
shall be identified at the longitudinal raceway lip centered
above the lateral raceway.,

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 3
marker shall be attached near the metal  tag to identify the con=-

duit divisional assignment.

Within enclosures and equipment Class 1E intruder circuits chaed: :14.r€
»e uniquely identified with a color coded marker at 12 + 2 inch !

intervals as shown iIn TableS¥2Eyd W

PR NP SO A A S O N G e i ied
Inpanyivennsninyniisivinmbiic
o.re

Circuits that have been upgraded fromlNon—Class 1E to Class 1E
and are already installed in racewaysAsheld~bpe identified with a
Class 1E color coded marker at terminations, pull boxes, and

. entrances and exits to raceways. Upgraded cables shallebe CLI13 .

routed in Class 1E raceways. Cable installation records abeidebe .a.re
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. N

- A -
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Page 2 of 4

o.re

he Equipment and enclosuresﬁphaiighn.uniquely identified with two
color ceded markers; one marker with the identification number
and a second with the assigned separation division of the
. residing components, cables, and wires. These markers chati~be
8-%‘3‘5 and color coded as shown in Tables)Fafy~Féi-and-Us Individual com-
8-3“30- - ponents located on or in equipment and enclosures require iden-
. tification markers (not necessarily color coded), but need not
. - have individual divisional separation markers. For example, an
- 1S Instrument racklchall—he 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.

i, Within open facded instrument racks wiring from terminal boxes to
individual instruments is routed in flexible conduits. These
conduits need not be identified with a cable identification
number or with a divisional separation marker. .

je Two different equipment, enclosure, and cable identification
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 Table ke

a.Ce

* E3
| f
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8.3.1.3.2 Prime and Associated by Proximity .Circuit Raceways, . Cables,
Equipment and Enclosures

Ade

Prime caBles routed in Division A and B raceways in General Plant

ore

be

Ce

Qo

f.
are

1) Prime cables routed in conduit need not be uniquely iden-

" 3) Cables that have been upg'raded from Non-Class 1E to prime

AT easy shande=isc uniquely identified with a color coded marker
every 15 feet as shown in Table except as follows:

8. '&5'

tified with the color coded marker.
. : oare
2) Enclosed and' open raceways;éhau—bo identified every 15 .
feet, at discontinuities, at pull boxes, and at end points
with the appropriate prime color coded marker. If Class 1E
cables are also routed within the same enclosed raceway then
the raceway will be identified as Division 1 through 7 and
no prime marker is required. '

A

and are already physically installed in plant raceways wheix | QLG
not e retrofitted with the prime color coded marker except
at all terminations, pull points, and entrances a.nd exii':s to
" racewayse TR o) o L oA Y

B D e ma L X |
o.re

Prime cables routed in PGCC raceways[oh-}.-i—bo uniquely identified

with a color coded marker every 5 feet near the cable divisional

marker as shown in Table sWexcept as follows:
- } 803’2@

¢ircuits‘ that have been upgraded from Non-Class 1E to prime '
and are already physically installed in the PGCC raceways a.C€
shall-be identified with the prime color coded marker only’ |

"at entrances and exits to PGCC raceways and at terminations |
within enclosures. . cd

L

Within Class 1E enclosures and equipment intruding prime circuits a.f¢&
Shali-pe identified .t:he same as Class 1E intruding circuits as -ta1
LTidwo—abevedesceribed -n -8.3.1.3.1. '

within Non—Class 1E multi-divisional enclosures and equipment

assigned to either Division A, B, XXX1, or XXX2, an intruding

prime circuityshell-be uniquely identified as{in—Tivirive—airove.
i des&r.‘ d mn 8030"30\0

Proximity circuits ekhedl have a unique color coded marker as

described in Table s B.3-25. )

Conduits which contain prime and proximity cables with a Division

through 7 compatibilityfsweire=se identified with the
appropriate divisional separation marker even if these conduits
route to Non-Class 1E enclosures or equipment.
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8.3.1.3.3 Non-Class’ 1E Raceways, Cables, Equipment and Enclosures

d. Non-Class 1E Division A and B raceways, excepting conduits, do not exist
within the Reactor Building or the Cable Spreading Room. This requires 1
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 =18, B-as
If cables within these conduits have a Division 1 or 2 "compatibility®
then the separation markersheheli=is in accordance with Class 1E require-
ments (see Gaoticnmbimiwitn. 5,3 1.3 .\), ’

are

b. Within PGCC, raceways are designated Division 1, 2, 3, or Non-Divisiocnal.
No Division A or B raceways exist. Thus, Division A and B cables shadi—he are
assigned to Division 1.and 2, respectively, or to a Non-Divisional
raceways .

. are
c. Non-Class 1E cables routed in open racewaysAsheri=be uniquely identified’
8.3-25 as described in Tablejs®% Non-Class 1E cables MM ace
’ d coded markers at their terminations, pull points, entrances and exits to
N 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,
' . ore .
d. Non-Class 1E cables routed in PGCC racewayspeheil—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 ¥ B.3-20.

, e. The Non-Class 1E cables which wholly route in compatible Non-Class 1E
3 3-20 raceways (Div. A or Div. B) are routed in accordance with cable routing
. * criteria stated in Tableefiiy=iismmedeHii. Division markers for
equipment/raceways and cables are color coded per Table IR 8.3'85‘ P
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. . o : : February 1982 ’

B Table 8.3~19 indicates the voltage values expected at the

,various levels of the Class 1E portions of the auxiliary AC |
~distribution system under a degraded (69% of nominal, based

upon 4.16 kV voltage sensors) value of input voltage (2870 V).

It should be noted that critical (Class 1E) plant controls and
vital instrumentation are supplied by redundant (Division 1
and 2) divisions of the 120/240 V AC plass 1E uninterruptible
" power supply system. This system supplies loads via inver-
ters, with static transfer to an alternate AC supply in case
of circuit faults or loss of inverter voltage. The alternate
supply line voltage is regulated within +10% of normal in
accordance with the NSSS vendor's.requirements. A manual

bypass switch is provzded for maintenance of the inverter or.
static switch.

Table 8.3-17 indicates the various monjtors and alarms
. (annunciators/computer) provided to monitor system voltages.

8.3.1.3 Physical Identification of- Safety—Related (Class 1E)

« Equipment
dentification ™ component |
- Bach safety-related electrical or cable 1s tagged ded
number. In addition, a < color-co

£ i marker is provided along with the.aquipmeaﬁ number .
which indicates the assignment to one of seven divisions qt ewhgmb4ﬂ
(D1v1sxons 1,-2, 3, 4, 5, 6, and 7). This division marker is

inscribed with colorecoded characters on a color-coded
background as shown in Tables 8.3-25 and 8.3-26. Assignment
of equipment to the seven divisions is given in Table 8.3-7.

6epara~\-\nn

8 .3-53
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- character (H, P, C, S, R) whicl Nadicates the voltage level
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WNP-2 AMENDMENT NO. 23

e_xcce\- for “PS‘“X‘% .ys”&? moted 1u

seckion  9.3,14.2,3.

1l Class 1E cables external to the power generation control
coxmplex (PGCC) prefixed by 1,12, 3, 4, 5, 6, or 7 are tagged
eve 15 feet and at their te¥minations with a unique iden-
tifyng numbes Zcable number3i Non-Class 1E cables, as well
as cables associated by proximity to Class 1E cables, are
identified with a unique cable number at their terminations
pullpointX, entrance and exit to raceways, and every 100 fget.
Non-Class cables that are powered from Class 1E are igen-
tified everWn\ 15 feet (except in conduit) In addition KXo the
cable numbers) color coded division idengifiers are pybvided
either as part“\of the cable marker or a

See Table 8.3-2 % separate arker. a.\aLs as ooleé

¢NC¢? /%
in  seckioo .3,:.4 7. 3 +
Prior to cable insdallation, conduit is similardy tagged with
a unique conduit numker, in addition to the djfision marking
characters shown in Table 8.3-25;, at 15 foot/intervals, at
discontinuities, at pu boxes, at points @¢f entrance ‘and exit
of rooms, and at origin \|nd destination equipment. Conduits
containing cables operatihg above 600 vglts are also tagged to
indicate the operating voldage.

Trays are tagged prior to cable ingfallation:- with unique tray
node identification numbers, ahd ¥he division marking charac-
ters indicated in.Table 8.3-25, XSupplemented by another

(6.9 kV, 4.16 kv, Control, Signal,\RPS) of the cables con- o
tained in the tray. ©Non-ClAss 1E tkay sections (a tray sec-

tion is defined,by two adfacent nodea that contain prime

cables (see .8.3.1.4.1.13.c) are identiXied with an additional

prime marker. Trays gontaining cables Odperating above 600

volts are tagged toihdicate the operatinyg voltage level.

Switchgear, trapéformers, distribution paneld, batteries,
chargers, and fdther electrical equipment are tagged with the J
equipment number indicated on the single line 4 grams (e.g..,
sM-8~85, Mg<~8A, etc.) as well as the dxvisxon markng charac-
ters indidated in Table 8.3-25. .

Safety4related cables within the power generation contrd
compYex (PGCC) and under floor PGCC raceways are tagged with
idgmitification numbers every 10 feet, and division markers

efery 5 feet. The tagging characteristics are shown in Table
8.3~264 ) .

Cable routing information is provided in Tables 8.3-8,

8.3~20, 8.3-21, and 8.3-22. This illustrates the computer
program used for identification and routlng of cables in
trays. Routing information for cables in conduits is provided
in raceway layout drawings. Table 8.3-9 indicates sample
cable routing schedules. Actual cable tray drawings for the

8.3-54
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.A list of Class 1E components and equipment (see 8.3.1.4.1.1
for definition) is provided to facilitate identification of
safety-:elated components and their circuits,

¢
b4
3
Y

WNP-2 AMENDMENT NO. 23
: February 1982

reactor, control and radwaste buildings are shown in Figures
8.3~9 through 8.3-14, inclusive.

: niquely identifiegd
with the same division a he, gaaipment except that all
intruding diviszonal - Circuits are iden-
tified by an_add

8.3-55
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8.3.1.4.3.6.2 - Modular Floor Sections

The modular floor section is a latticed f£loor constructed of
steel "I"™ beams and rectangular steel tubes forming longitudi-
nal and laterial ducts. These ducts interconnect the control
panel modules (which are bolted on the modular floor section)
and the termination cabinet (see Figures 8.3-31 and 8.3-35).
The network, including transition and extension duects, provi-
® des divisional separation with the use of vertial and/or hori-
zontal barriers and fire stops. Miniducts (Figure 8. 3-40) are
- of similar - -construction to the floor ducts and are utilized
for divisional separation within the longitudinal ducts.
Cables in the miniducts are routed in flexible metallic con-

duityx Of. weALIED 1N SILTRMP TAPE..

'Fire protection is provided in'a accordance with the PGCC
Licensing Topical Report, NEDO-10466A and Amendment No. 19
Fire Protection Evaluation, to the FSAR. Products of com-
bustion and thermal detectors are provided in the f£loor sec-
tion longitudinal ducts. These detectors are monitored on the
respective PGCC module fire control panel and on the main
control room fire control panel where zoned alarms are grouped
by floor section. Products of combustion detectors will pre-
alarm, to allow_ a manual response through quickly removable
floor plates. Thérmal detectors will automatically release
Halon 1301 through a distribution system into each of the
floor sections longitudinal cable ducts. Fire stops and
penetration seals are located in the ducts that access the

- termination cabling and in the ducts that access the control
panels (see Figure 8.3-37). Floor plates consist of an alumi-
num honeycomb core, 1-1/16" thick. A final floor covering of
fire retardant v1nyl-asbestos floor tile that meets federal

specification SS~T-312 is provided for the finished PGCC
floor.

duats

When it is necessary to route cables)between PGCC sections which
are not directly connected by floor it is pérmissible to
route these cables through the cable spreading room; a special

set of raceways has been allocated for this use. The cables and

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

8.3-58b
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Insert "A" to 8.3.1.4.3.7, Page 8.3-58¢

The justification for this cbnfiguration is provided below.

The coil-to~-contact relays used for isolation included General

- Electric types HMA, HFA and CR105 and Agastat type GP. The
relays are used for 125VDC or less applications. The justification
for this type configuration is the following:

a. The ciréuits are all control circuits
which are low energy.

b. wife insulation is fire retardant comb]ying. a
with the requirements of IEEE 383-1974. '

c. Each circuit 1s‘pr6vided with Class 1E over-
: current protective devices to isolate faults.

d. These circuits are not allowed to bridge
directly between redundant Class 1E
raceways. - ‘

e. Fire loading inside pané]s is a minihum.

f. Wire insulation within these relays is
rated at 600 V minimum Type Class A or H
while the control circuit voltage carried
by this wiring is 125 VDC maximum. In
addition, the isolation capability of the
relay units during hi-pot testing is 2500
V minimum (coil-to-contact, coil-to-ground
or coil-to-coil).
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w

v 8.3.1.4.3.6.3 PGCC Cable Assembly and Routing

The cable -assembly within the power generation control complex
is designed around the following variables: engineered system
designation, circuit signal classification, PGCC separation
classification based on power supply, and £inally, the .
origination/destination which- provides the routing and length
(see Table 8.3-21). Each PGCC cable is precut, assembled:
(with lugs and connectors at either end as required) and
installed in the panel/floor module shipping section. Special
cable and routing requirements are shown on Table 8.3-22. The
: BN cable- jacket and conductor insulation for the cables within

3 the PGCC is either Raychem Flamtrol, General Electric
Vulkene/Geoprene, or Tefzel. The flre suppression system has

been provided to limit any off-gasing/smoke that could result
from a cable fire.

k4

Cable routing consists of two categqﬁ;es- field interface
terminations (fits) and system interface terminations (sits).
Fits cables are routed between termination cabinets and PGCC
control panels, while sits cables are routed between PGCC -

] control panels and do not interface with 30P field cable (see
H Figure 8.3-<30).

»

. 8.3.1.4.3.7 Separation Within Panels -
Separation of~wiring in panels and instrument racks for redun-‘
dant divisions of Class 12 circuits is accomplished by
mounting redundant equipment on physically separated oanels or
control boards wherever practicable. Where locating control
devices on separate panels is considered prohibitive for
manual operation of equipment for optimum equipment
arrangement, and where no single credible event in a single
panel could disable two sets of redundant control circuits,
both devices are located in the same panel. Where control
devices of redundant systems are mounted in the same panel,
: physical separation (six anhes), barriers, or isolation devi-
i ces are provided. Wherever wiring of two redundant divisions
- exists in a single panel section, separated or isolated ter-
minal boards and wiring preclude the possibility of fire pro-
pagation from one division of wiring to another. This
separation is adequate since the material used in the

construction of panel board, devices, and wiring are of a ﬁzre
retardant nature.
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Insert "A" to Page 8.3-59

8.3.1.4.3.8.2.4 Periphery of PGCC

A modular floor raceway system is not provided in this area. Cables

in this floor area are routed in grounded flexible conduit with 3

feet horizontal separation maintained between redundant Class 1E flexible

conduits. Where this distance cannot be maintained, one of the redundant
. divisions is routed in rigid conduit. The redundant conduits do not

touch (a barrier may be used to physically separate the two conduits).
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@g}g 7 8.3.1.4.3.8.2"". ‘,Specific Areas
8.3.1.4.3.8.2.1 Cable Spreading Room

Within the cable spreading room, the minimum separatlon
distance between open trays of redundant divisions is one foot
between trays separated horizontally and three feet between
trays separated vertically. A fire detection and
extinguishing system is present. Where these distances cannot
be maintained, fire barriers are installed.
Within the cable spreading room, the minimum separation
clearance between conduits and open trays of redundant divi-
sions is one-inch free air space when the conduit is below or
to the side of the open tray and three-~feet free air space
when the condult is located above the open trays.
r—_d; 3.1.4.3.8.2 ;*) Power Generation Control Complex (PGCC)
The physical configuration of the PGCC control room assembly
does not allow for general area raceway spatial separation in
accordance with 8.3.1.4.3.8.1. Structural and spatial separa-
" tion has been provided in the PGCC as described in )
8.3.1.4.3.6.2 for divisionally redundant raceways. The PGCC
raceways rare also provided with an automatic fire suppression
system. 2

8.3.1.4.3.8.29?7/ Cable Chase And Other Areas Of Cable
Congestlon

The use of fire retardant cabling and automatic sprinkler '
systems permit opposite sides of the cable chase to be uti-
lized to route cabling of redundant divisions.

Fire protection, as described in 9.5.1 and 8.3.3, is installed
in areas of large concentrations of cables and other areas to
alarm if a fire occurs. Wherever an open wireway penetrates a
firewall or fire floor slab, a fire retardant self-
extinguishing silicone foam fire stop is provided 'to prevent
the spread of fire through the wall or floor. All vertical
runs have solid tray covers on the outermost tray at floor or
slab penetrations. The fire stops are rated for 3 hours, or

are rated equivalent to the wall or floor slab rating,
whichever is less.

. n
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~Fire stops are used where any raceway penetrates the slab into-

the control room, where any raceway penetrates designated fire
zones, or where any raceway penetrates areas where an ambient
pressure difference exists. In addition, fire stops are pro-
vided where any open vertical raceway penetrates floor or
ceiling slabs. Both the penetration and the trays themselves -
are sealed WIth fire resistant material.

8.3.1.4.3.8.27R) Class 1E Undergrdund Duct System

Class 1E equipment located remotely from the plant (e.g.,
equipment loé¢ated at the - ultimate heat sink) is serviced by
divisionally separated Class 1E underground duct systems and
manholes. See 8.3.1.4.2.1.4.f. Separation distances between
redundant divisions within manholes is similar to enclosures.
See 8.3.1.4.3.7.

8.3.1.4.3.8.273Y) NMS Cabling Under Réactor

The neutron monitoring system cabling in the area immediately
underneath the reactor is not completely routed in totally
enclosed raceway nor separated in.accordance with Figures
8.3-29a through 8.3-29d due to space llmltatlons and the need
for cable flexzblllty.

8.3.1.4.3.8. 2/8”’ Class 1E Cabling In Turbine Generator
- Building
a. Class 1E main steam turbine sensing and turbine

generator buzldlng leak detection
instrumentdtion, instrument racks, cabling and
raceways are located in the turbine generator
building, a non-Category I structure. This
equipment provides trip signal input to the RPS
system in the event of a turbine trip or genera-

tor load rejection, Sufficient diverse backup
signals exist within the RPS.such that scram 1s

not prevented because of the loss of these tur-
bine generator building signals. Refer to 7.2.

b. Main steam tunnel high radiation sensing instru-
mentation and associated cabling and raceways are
located in the turbine generator building, a
non-Category I structure. This equipment provi-
des RPS trip and containment isolation signals in
the event of main steam line high radiation.
Routing has been analyzed and supports designed

such that equipment: remains functional during SSE
loading.

8.3-59%a
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Insert A" to Page 8.3-60b

8.3.1.4.4.1.6 Analysis for Category 3A Non-Class 1E Circuits

The cables in this category consist of data logging and display

type instrumentation circuits such as inputs to the analog process
computer. These circuits are Tow energy circuits that are connected

to Class 1E signal circuits through current limiting resistance units

or current 1imiting power supplies such that a fault in the non-Class .
1E portion of the circuit does not affect operation of the Class 1E
circuit. These circuits are not identified or separated as prime
circuits downstream of the current limiting units. Downstream of the -
current Timiting units these circuits are reviewed 'to assure that direct
bridging between redundant division raceways does not occur. Additionally,
the justifications for category 1A apply.’

8.3.1.4.4.1.7 Analysis for Category 3B Non-Class 1E Circuits

The non- ClasstlE cables in this categbry are connected to Class 1E

power and supply important non-Class 1E loads such as emergency lighting

and fire protection circuits. Protection is provided by isolating

the circuit through two series Class'1E overcurrent devices. These
circuits are not identified or separated.as prime circuits downstream
of the second overcurrent device. As in 3A above, these circuits

are reviewed to assure that direct bridging between redundant division
raceways does not occur. Additionally, justifications b, ¢, d, e,

f, and g of category 1A apply.

AN

"8.3.1.4.4.1.8 Analysis for Category 3C Non-Class 1E Circuits

The non-Class 1E cables in this category connect to non-Class 1E TPAS
lToads and are powered by an inverter which is fed from a Class 1E

480 VAC power supply. The cables of this category are not designated

or separated as prime circuits downstream of the inverter. Protection
of the Class 1E power supply feeding the inverter is provided by a Class
1E overcurrent device and the current limiting characteristic of the
inverter. As in 3A above, these circuits are reviewed to assure that
direct bridging between redundant division raceways does not occur.
Additiona]]y, Just1f1cat1ons b, ¢, d, e, f, and g of category 1A

apply.
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8.3.1.4.4.1.6 Analysis for Category 3A Non-Class 1E Circuits ]

The \Qables in this category consist of data logging type
instrimentation circuits such as inputs to the analog prOcess
compute These circuits are low energy circuits and are con-
nected tolass 1E signal circuits through Class 1Eurrent
limiting resNstance units such that a fault in the” non-Class
1E circuit doeg not affect operation of the Clas§ 1E circuit.

8.3.1.4.4.1.7 Ahalysis for Category 3B Ngr#~Class 1E Circuits

The non-Class 1E cableg in this categor¥ are connected to
Class 1E power and supp important $4 non-Class 1E loads
(such as emergency lightihg)., and ag€ not identified or
separated as prime circuits\ The justification for this
Cateqory is similar to Cateqop¥ 2B. Additional protection is
provided by isolating the cjifcuin through two Class E over-
current devices in seriess See 8.3nJ.2.1.1

- oty e MG

8.3.1.4.4.1.8 Aanaly€is for Category 3®\Non-Class 1E Circuits

The non-Class 1E/Cables in this category connect to non-Class

.1E loads and are powered by inverters (1N-1 and “N~2) which

) ) are fed frop/Class 1E batteries. The cables of thidcategory

. are not defignated as prime circuits and are not separated as

; associai®d circuits. Protection of the Class 1E power supply

feedimg the inverter is provided by Class 1E overcurrent dewi-
; ces(see 8.3.1.2,.1.1 and 8.3.2.2.1.1) and the current
\ fmiting characteristic of the inverter.

,.

- v,

" 8.3.1.4.4.2 Categories of Associated Circuit Treated as
Class 1E

! The following categories of associated circuits exist and are
‘ illustrated in Figures 8.3-43D and 8.3-43E.

2‘ Category 4A: Associated instrumentation and control circuits

‘ . that are connected to non-Class 1E power and
routed in Class 1E raceways and/or enclosures and
have a continuing section in a non-Class 1E
raceway (Category 1A).

Category 4B: Associated power circuits that are connected to
non-Class 1E power and routed in Class 1E
raceways and/or enclosures and have a continuing
section in a non-Class 1E raceway (Category 2a).

Category 4C: Associated instrumentation and control circuits
that are supplied Class 1E power are routed in
Class 1E raceways, are not isolated on accident

!'ﬂ'?.é';\
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TABLE 8.3-26

ON MARXERS POR EOUIPMENT, RACSWAYS, CABLES, & WIRES IN PGCC

\ I'n'\'ru.aw Cab\e.

. C'xraLH' Ca_;\-%or.tes DIVIS
\

? 4 ] W3R VARKERS (1)
. CABLE MARKERS ‘ . LA
. ‘ sweors| CABLE PRIME pGCC PGCC IF CASLE INTRUDES
GLMea | see. LE CABLES RACEWAY/ Nveewre/ INTO A PANEL (1IN
' pCCC CATE- SAPARATION | (NON-CLASS | EQUIP.SEF| sawew./ PGCC) OF A DIFFERENT
oIv. GORY ER 12 CABLZS: | MARKER~ CADLZ GEP. DIV, THEN THE
3ep. clalun]as L PWRED FROM | LETTERING | MARXER INTERNAL PANEL
ctassm ) L] S| o) seown e CLASS 18 COLOR IS BACKGROUND HIRING, WHICH IS
Ajsin]on T SOURCES) BLACK COLOR ELECTRICALLY
K CABLE T AAVE AN CONNECTED, SHALL AE
s cl1 4 ADDITIONAL IDENTIFIED WITH
L | MARXER R CHECKERED . STRIPED MARKER TAPE
| 2] A ' I JMARRER . ‘ ‘ ’
j——" 2 s N .
S G
L4
1 COLOR
e >
. X RPS=Al | RPS+I| Red
£55 ~ X Div-1A | Div [f | Black .
"X+ RPS-B1 [ RPSEI | Rag ’
* X ~tDiv=~i1b ) Div I} Black N/A . Yellow/White
1 X ESST i-Dawe [ | Black | . Div 1 Yellow
< % NE5¥—rt Db I | Black t
né Sdiumis | Oiv I | Black .
5‘3-\0" o w X XXX1 N/A § N/A Red/white |=Por—trrwonGaniao—Oniy
3 Div A | N/A N/A Red/White . eiedtorriivite
- md=T RPS=A2 | #8111 | Red
nPS X Dives2A | Oiv IH-3lacwhubile .
. X RPS-B2 | RPS [J Red woke i
X Div=2B | Oiv L] Diack -,V Blue/Wnite
t s I3 £Ss Dev 1D Alack / N/A
2 ’s‘. X R Sev 17 Stocx / . Div 2 Blue -
N2 L orv—ge | Oiv 13 -Dinch
X XXXTE |°N/A /A Green/Wnite SROTr PTG reOndee
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it S |AAR | e A i
X ] £SSIIT | ESSIIN White N/A ‘
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NON~ X | XXX% .
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K AV TA X] Div A ‘ }1
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Zach panel or bay shall be identified with the appropriate divialonal macker to show

the residing Division of the intecnal wires. Note that the Inzernal wites In a Division 1
panel that are compatible with the vacious Division t cable sepacation cateqories will ro% be 2
identified. Similacly for Division 2 & 3 panels.
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Describe the installation, operation, and removal of the
"Startrec" computer system which is used for startup testing of
GE boiling water reactors, including the Eollowing topics:

{a) specifications and qualification testing of electrical
isolators; and (b) separation criteria for permanent and tem-
porary wiring.

Response:

The Transient Data Acgquisition Syscem (TDAS) tc support start-
up transient testing will no longer be the GE STARTREC com-
puter svstem. A re-evaluation of the WiNP-2 data acquisition
needs has led to the implementation of a ' permanent installation.

The WNP-2 TDAS control unit and analysis computer will be
located in the main control room. .Analog and digital signals
will be isolated and conditioned in divisionalized remote

. units in the cabinet where they originate. Multiplexing and

digitizing of all data will take place in these remote units
before the data is transmitted over fiber-optic links to the
control unit. ’

~

All signals originating from safety-related divisionalized
equipment will be phvsically and elaectrically isolated such
that faults occuring in the TDAS zauipment cannot propagate
back into safety-related circuits. The isolation devices will
be gualified to the standards of Class 18 equipment and meet
the intent of Regulatory Guide 1,75 concerning isolation
devices.

A1l TDAS input circuits within raceways are identified
and routed to Class 1E requirements up to a remote isolation
device, From the isolation device to the remote multi-
plexer the circuits are considered to be Non-Class 1E.

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.

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

1E 24VDC current 1imiting power supplies. The power source

to these power supplies is Class 1E and is provided with

a Class 1E current interrupting device. The circuit to the

power supply is routed as prime (see Section 8.3.1.4) for

Division 1 and 2 isolators and as Class 1E for the Division ecti

3 isolator. The power supply [Lthé isolatoryis internally section Pf
isolated from the Class 1E signal input circuit.  Down- \—unit
stream of the power supply, the circuits are treated as

Non-Class 1E.

e,
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