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Dated: April 8, 1988
UNITED STATES OF i 'ERICA '
UNITED STATES NUCLEAR REGULATORY COMMISSION
before the

ATOMIC SAFETY AND LICENSING APPEAL BOARD

In the Matter of

Docket Nos. 50-443 OL~-1
50-444 OL-1

PUBLIC SERVICE COMPANY
NEW HAMPSHIRE, et al.

(Seabrook Station, Units 1 (On-site Emergency

B i e el S

and 2) Planning Issues)
APPLICANTS' SUPPLEMENTAL RESPONSE
ON ENVIRONMENTAL QUALIFICATION OF
RG-58 COAXIAL CABLE
In ALAB-882, 27 NRC (1988) the Appeal Board

requested that the Licensing Board examine Applicants' claim
that RG-58 cable does not perform an accident mitigating
function and therefore, the high-potential withstand test is
all that need be satisfied to demonstrate that the cable is
environmentally qualified.1 On March 2, 1988 the Licensing
Board, responding to the Appeal Board's remand, issued a

memorandum providing support for its determination that the

1 The Appeal Board also provided a summary of the
procedural history regarding the issue of the environmental
qualification of RG-58 coaxial cable.

04200102 gr0408
SgR ADOCK 05003333

G



Applicants' claim is meritorious. Memorandum to Appeal Board
on Environmental Qualification of Coaxial Cable RG-58 (March

2, 1988) ("Board Memorandum"). Relying only on the
established record, the Licensing Board found that "there is
an adequate evidentiary record to show that full

environmental qualification of coaxial cable RG-58 is not

\
required, that requirements of the high potential withstand
test are all that is needed to demonstrate its environmental
qualification, and that the successful environmental
qualification of coaxial cable RG-59 can serve to qualify the
untested RG-58 cable by comparison." Board Memorandum at 9.
Pursuant to the Appeal Board's scheduling order of March 3,
1988 New England Coalition on Nuclear Pollution ("NECNP")
filed a supplemental memorandum in which it disagrees with
the conclusions of the Licensing Board. ("NECNP Memorandum")
Applicants herein respond.

ARGUMENT

The simple issue which has been before the Licensing
Board and the Appeal Board is whether or not, on the basis of
the record produced during the on-site hearings, the
Licensing Board correctly determined that the RG-58 coaxial

cable is environmentally qualified. As the RG-58 cable has

itself not been tested, the guestion is whether it was proper




to establish the environmental qualification of the RG-58
cable on the basis of the tests of the similar RG-59 cable.
See 10 CFR § 50.49(f)(2) 1In support of this proposition, the
Applicants, arguing on the basis of the Environmental
Qualification File ("E.Q.F."),? stated that because the RG-58
cable does not perform an accident mitigating function,
acceptable performance of the RG-58 cable when exposed to
harsh conditions is measured only by the cable's ability to

remain intact, i.e. the insulation system will not fail.

See, Applicants' Response Regarding Environmental
Qualification of RG-58 Coaxial Cable (November 25, 1987) at
3; 10 CFR § 50.49(b)(2). The Licensing Board found the

Applicants' argument was correct:

The answer to the question can be found
in the record as to whether cable RG-58
must be 'fully' qualified or whether
meeting the requirements of only the high
potential withstand test (by comparison
with the successfully tested RG-59 cable)
is sufficient. As Applicants point out,
and as we indicate above, the information
is contained in EQF 113-19-01 (NECNP Exh.
4, References 1, 2, 6, and 7).

References 1 and 7 indicate that cable
RG-58 is color coded black with a red
trace, and Reference 6 indicates the
requirement that cables marked other than
with the single color red, white, blue or
yellow must only remain intact (e.g. no
shorting to ground). That the high

2 The E.Q.F. was introduced without limitation as NECNP
Exhibit 4.






memorandum and tully detailed in the F.S.A.R.2 See F.S.A.R.
§§ 8.3.1.3 and 38.3.1.4.k. (attached).?

Moreover, the issue of the performance requirements of
equipment which does not perform an accident mitigating
function is again not open to question. The uncentradicted
statement in Reference 6 that such equipment need only remain
intact is entirely supported by the affidavit of Harold
Walker submitted on behalf of the NRC Staff. 1In his
affidavit, Mr. Walker stated, "I agree that the different
operating requirements of the cables, specifically the
differing requirements for insulation resistance are
important in determining similarity of performance of the two
cables. However the functional requirements of the cables
and the potential failure modes must also be consideredi. In
this case, these are important considerations because the RG-

58 cable only has to remain intact, and is not required to

3 This information is further confirmed by United
Engineers & Constructors, Inc., Conduit and Cable Schedule,
CASP Design Guide at Table 3, 6-2 =-- 6-4 (attached). This
Design Guide is the separation document referred to in NECNP
Exhibit 4, Reference 6. We are intformed that the entire
Guide, which contains proprietary information of United
Engineers & Constructors, Inc., if necessary, can and will be
made available for review to the Board and the parties.

4 1t should be noted that F.S.A.R. § 8.3.1.4.k
indicates that certain cables are not identified by this
color code scheme. In the case of the RG-58 cable, however,
the specification clearly demonstrates that the cable
purchased is subject to the color coding scheme. §See NECNP
Exhibit 4, Reference 1 at Al.




mitigate an accident." Affidavit of Harold Walker at A6, NRC
Staff Response to Memorandum of Licensing Board and New
England Coalitien on Nuclear Pollution Regarding

Environmental Qualification of RG-58 Coaxial Cable (December
11, 1987) (attached).

In addition, there is ample support in the record to
demonstrate, as the Licensing Board found, that the color
code of the RG-58 cable demonstrates that it does not perform
an accident mitigating function. See NECNP Exhibit 4,
References 1, 6 and 7. Therefore, the RG-58 cable is
environmentally qualified on the basis of the acceptable
tests results of the high potential withstand test for the
RG-59 cable which had been subjected to the full test regime
-- e,9. thermal aging, irradiation, LOCA environment, etc. ==

as detailed in NECNP Exhibit 4, Reference 2.

Finally, it should be noted that while NECNP repeatedly
suggests that Applicants' position on the RG-58 cable is
"new" and therefore somehow suspicious, in fact Applicants'
position on this matter is not inconsistent with any previous
position. Applicants' witness at the hearing testified that
the purpose of the E.Q. files is to keep a verifiable record
that the equipment is gualified for the environment to which
it may be subjected in an accident. (Ir. 360). As NECNP, on
cross-examination, did not challenge the appropriateness of

the environmerntal gualification testing of RG-58 cable to



projected accident conditions, it was appropriate for
Applicants to rely on the record (NECNP Exhibit 4) in this
regard. When on appeal, however, it became necessary to make
explicit the argument why RG-58 was environmentally
qualified, Applicants put forward thair position -- a
position based entirely on the record created during the on=-

site proceedings.

CONCLUSION

For the foregoing reasons, the decision of the Licensing

Board is correct and NECNP's request to reopen the record

should be denied.

Respectfully submitted,

Uocd & Geeedad

Thomas G. Dignan, Jr.
Deborah S. Steenland
Ropes & Gra:
27% Franklin .(reet
Boston, Massachusetts 02110
(617) 423-6100

Counsel for Applicants




SB 1 & 2 Amendment 55
FSAR July 1985

8.3.1.3 Physical ldentification of Safety-Related Equipment

All cables, raceways and safety-related equipment are assigned to a particular
channel or train., There sre two redundant trains of power and controls, and

four redundant channels of instrumentation. Each channel or train is assigned
a particular color, as shown below:

Equipment Racewvay
Separation Group Nameplate Tag Cable Color
A. Channel I and Train A Red Red Red
Train A Acsociated Black Black w/Red Tracer |
47
B. Channel Il and Train B White White White
Train B Associated Black Black w/White Tracer |
47
€. Channel I[II Blue Blue Blue
D. Channel IV Yellow Yellow Yel low 5L

fach piece of electrical equipment is marked with the node number indicated
on the design dravings, in the particular color corresponding to the channel
or train to which that equipment is gssigned. Similarly, trays and exposed
conduits are marked with color-coded markers. The cable jacket color code
serves as its identification, The operator or maintenance craftsman needs
only to observe the color of the nameplate of any piece of equipment or the
cable jacket color to determine which channel or train it serves, For
exceptions to the above cable and raceway identification criteria, see
Subsection 8,3.1.4.k,
59

8,3.1.4 Independence of Redundant Systems

&y GCeneral

The Seabrook Station complies with the requirements of FSAR
Appendix 8A, IEEE 384-1974 and Regulatory Cu.de 1.75, Rev. 2.
These documents describe acceptable methods of .~mplying with IEEE
279-1971 and Criteria 3, 17 and 2! of Appendix A to !0 CFR Part 50
with respect to the physical independence of the circuits and
electrical equipment comprising or associated with the Class IE
power system, the protection system, systems actuated or controlled
by the protection system, and auxiliary or supporting systems that
must be operable for the protection system and the systems it
actuates to perform their safety-related functions. Preservation
of independence of redundant systems within the control boards and
all other field mounted racks is discussed in Subsection 7.1.2.2.
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|
|
Penetrations for 600 volt service and below are modular type with |
a header plate welded to the outside of a 12 inch containment sleeve. \
Because of the concern regarding leakage currents of terminal blocks |
during accident conditions, low level instrumentation circuit con= |
ductors inside containment are connected to the peneLration conductors |
with qualified splices. Safety-related 480 volt power, 120 volt |
ac and 125 volt dc contrel circuit conductors inside containment ‘
required to function for LOCA and main steam line break conditions
are also connected to the penetration conductcrs with qualified
splices, The balance of medium power 480 volt conductors, and
control and instrumentation conductors are terminated on terminal =
blocks inside terminal boxes both inside and outside containme .:.
480 volt heavy power conductors are terminated with lugs on special
termination plates inside terminal boxes both inside and outside
containment., Nuclear instrumentation detector circuits are termi-
nated with connectors inside terminal boxes both inside and outside
containment. Penetrations for medium voltage have header plates
welded to the outside of an 18 inch containment sleeve., Each pene-
tration consists of three 1000 MCM conductors terminated with
premolded stress cones inside terminal boxes both inside and Jutside
containment.

The capability of the electrical penetrations to withstand the total

range of time versus fault current without loss of containment integrit

under worst case environmental conditions was demonstrated by test. .
These test results are summarized in the response to RAl 430,56,

®
.

The penetrations are arranged in two levels, with one power train

and two channels entering above the intermediate floor of the con-
tainment building, and the redundant train and two channels entering
below the intermediate floor. Once inside the containment, this
floor provides the necessary physical separation and protection
between the redundant trains; outside the containment, this separa~
tion is continued by separate tunnels connecting the penetration area
to the switchgear and cable spreading areas of the control building.

Penetration conductors are sized using ICEA guidelines with an
additional restriction of a 65°C ambient temperature,

The design, construction, and installation of the penetration
assemblies are in accordance with IEEE 317 and Regulatory Guide
1.63, (See Subsections 8.1.5.3, 8.3.1,1, and 8.,3.1.2 for further
details on compliance to Regulatory Guide 1.63),

Cable and Raceway Identification

The computerized conduit and cable schedule provides a permanent 4“1 3

record of the routing and termination of cables, Circuit level
coding identifies the individual channel or train assigned to each
racevay and cable., These data are entered into the conduit and
cable program, which in turn produces ceports designating the unique
number with origin, destination, channel or train, and specific

path for every cable. Every cable is identified by a tag affixed

at each end, bearing the unique cable number,.

8.3-52
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Each channel or train is assigned a particular color, as described
in Subsection 8,3.1.3,

All safety-related cables have jackets of the color assigned to

the particular channel and train so there is no difficulty in dis-
tinguishing between cables of redundant channels. Non~-safety
related cables are associated with either Train A or B and have
black jackets with a red trace for cables associated with Train A
and a white trace for cables associated with Train B, It is
immediately evident to the operator or maintenance man, by observing
the color of the cable jacket, that a given cable is safety-related 52
and that it is a particular channel or train. This system also
prevents placing a cable of one channel or train with cables of
another, by the obvious dissimilarity of jacket color.

Each cable is further identified by a footage and cable code on
the jacket of the cable at intervals of approximately five feet,
Reference to pulling records reveals the cable number, routing,
separation, circuit type, and use of any cable at any accessible
point in the raceway system where the footage marker and cable
code can be identified,

Exceptions to the above cable identification criteria exist for
vendor supplied speciality cables for radiation monitoring system
and portions of various other systems (for example telephone system,
lighting and fire protection/detection). For these exceptions, the
necessary information to ensure adequate control of separation,
installation, inspection, ete., is provided in the construction
documents.

Raceways which are part of the computerized cable and conduit
schedule are marked to identify their number and circuit level.
Conduit racewars are identified at each end where conduit terminates
and av both sides of walle, floors and in-line boxes. Tray raceway
markers are spaced at 15 foot or less intervals. These markings

are in the same colors assigned to the channels and trains. For
example, a raceway with a red seccion marking is utilized only by
cables with red (or black with red tracer) jackets, Hence, it is
readily apparent that a given cable is routed with its respective
channel.

Racevays which are not part of the computerized conduit and cable
schedule may not be marked with a unique identification number,
but their function is obvious by tracing the raceway to its end
device. These raceways may be used to carry vendor supplied
speciality cables for radiation monitoring system ind portions of
various other systems such as telephone system, lighting and fire
protection/detection. For these raceways, the necessary infor-
mation to ensure adequate controls of separation, installation,
inspection, etc. is provided in the comstruction documents.

Since, in general, there is no sharing of safety-related systems
between the two units (see discussion of compliance to GDC S,

Subsection 8.3.1.2), there is no need to distinguish the safety-
related cables of one unit from the safety-related cables of the

8.3-5)







IABLE 2

CABLE CODE CHARACTER SICNIFICANCE
4 CHARACTER CODE = CCl

Voltage, Conductor and Cable Conscruction

Number of Conductors or Pairs
Outer Jacket Coler

Conductor Size

e

Lat CHAKACTER (CONSTRUCTION)
600 V Multi-Conductor Control Cable
600 V Multi-Conductor Power Cable
600 V Triplex Power Cable
600 Vv Single Conductor Cable
500 V Multi-Conductor Shielded Cadble
TPAL Power & Control Cable
15 ¥V Loxarmor Powar Cable
5 KV Loxarmor Power Cable
5KV Triplex Power Cable
300 V Shielded Twisted Jair Cable
300 V Twisted Pair Cable
specialty Multi-Conductor
1000 V Shielded Multi-Conductor Control Cable
Coaxial Cahle
Triaxial Cable
Three Condustor Twisted “.ielded Cable
Westinghouse Supplied Cable
300 V Copper-Constantan Thermocouple Cable
100 V Chromel-Alumel Thermocouple Cable

300 V Chrosel-Constantan Thermocouple Cable

PAGE 6-2



Table 3 (Cont'd)

2nd CHARACTER (NO. of CONDUCTORS or PAIRS)

One v Nineteen or Two-hundred
Two W Twenty=-seven

Three X Thirty-seven or Thirty
Four Y Forty=-two or Forty=-eight
Five rA Forty-seven or Six-hundred
Six

Seven

Nie

Thirty=four

Eleven

Twelve

Thirteen or One=-Hundred
Fourteen
Fifteen
Sixteen

E{ghteen or four-~hundred

Twenty
Twenty~four

3rd CHARACTER (JACKET COLOR)
COLOR VITAL CIRCUITS
Red Train A and Channel I
White Train B and Channel II
Blue Channel III
Yel ow Channel IV

Page 6-3



Black
Black
Black
Black

Black

Table

3 (Cont'd)

w/Red Tracer
w/Whice Tracer
w/Blue Tracer

w/Yellow Tracer

ASSOCIATED CIRCUITS - Non-Vital

Train A, Channel I 2nd BOP
Train B and Channel II
Channel III

Channel IV

Temp Power, Fire Purr Ouse

Page =3 A



750 MCM
500 MCM
350 MCM
250 MCM

4/0 AWG

2/0 AWG
1/0 AWG

2 AWG

350 MOM AL

TABLE 3 « .ont'd)

J = & AWG
K = 6 AWG
L - 8 AWG

M - 10 AWG
(19/22)

N - 12 AWG
(19/25)

P - 14 AWG

R = 16 AWG

4th CHARACTER (CONDUCTOR Sla.'

# 4/0 AWG AL

18 AWG
17 AVG

Not Used

20 AWG

22 AWG

Undefined

Plug cable (various sizes)

Page 64
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HA&70LD WALKER

| 3= & "eacicr Srgiraer in Saction B of the Plant Systems Branch,
Sivisian of Ergiraering and Systems Technolojy, Office of Nuclear
Merctar Tegu'ation, United 3%2tes Nuclear Regulatory Commission. My
Jutias irmclucs sarvirg as 2 princinal reviewer in the area of nuclear plant
protactian to assuc2 ageinst various hazards and certain aspects of
centzinmant, racdisg-activay waste precess’ 4 and other support systems
cscignad to the Branch, Frisr to this assignment | was a “echanical
Enginser in the Electrical, Instrumentation and “Control Systems Branch
where | reviawed the integrity, operadiiity and functional capability of
machanizal and electrical eguinmant, mechanical components, and their

sunparts needed for s€afe ope::tion and safe shutdown of nuclear

shaw s
S-iar to being assigned to the Electrical Instrumentation and Control
Systems Dranch, | was a Mechanical E€ngine2r in the Equipment

Aualification Rrench  whera my cdutiss included performing technical
revisvs, analyses and evaluztions of the adequacy nf the environmental
gualification of elactrics! and meachanical equipment whose failure, due to
surh environmental corditizrs as ter pa2rature, humidity, pressure 2nd

raciztien, could advarseiy affect the performance of safety systems. |

' o

matarlals mesleemznca froom tha standaaist of operabllity and functional

srarmzl, and accident loading

groahyiliag aad [etpssiiv yndar rersdl, 3




-~4zitigas, 2nd armalvz'ng fractura toughness cf reaclor vessel materials,

including specific cata to assur2 that h2 materials will behave in a

non-brittie manner,

P g tg my posiiien in tha Natarials Englneering Branch, I was a
\iateriz's Erginesr in the Enginazring Z2ranch, Division of Operating
Pasctors, idv diutizz and responsibilities inciuded the review of operating
peeYlams 9 detarmine whathar 33fely requirements were being satisfied
and *o 2ssura that enerating problems were corrected, and met with due
regarc ‘or safely and envircnmantal nrotection,

Pricr to my position ‘n the Engineering Branch, | was a ACRS Fellow
a: the Advisory Zommittze on Reactor Safeguards, My duties included

ssiiasting e&n7 consoildatirg i=fn=matisn pertaining to non-destructive

V¢ 2 .7, camcer ia machzaical engineecing from the City College
a® ‘he Tty flsivarsity of Naw Yook and | have taken graduate courses at
4 varsitv of FittsSurgh,

Stan 4o dzimime (he NOZ, | v3s 2n engineer At \Westinghouse

Rezsarsly  Cornoraticn in  PitisZurgn, Pennsylvania where my duties
o€ =4 art fracture machanics as well
a3 i9e study of strusturs!l iatagtity of mrleriais in various environments

2nd undef various lozcing condiiens.
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