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UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMMISSION

BEFORE THE ATOMIC SAFETY AND LICENSING BOARD

:
In the matter of: '
:
CAROLINA POWER AND LIGHT COMPANY :
and NORTH CAROLINA EASTERN MUNICIPAL: Docket Nos. 50-400 OL
POWER AGENCY 50-401

Shearon Harris Nuclear Power Plant
Units 1 and 2

I o o o -

Bankruptcy Court

0ld Post Office Building

Fayetteville Street Mall

Raleigh, North Carolina

Wednesday, 17 October 1984,
The hearing in the above-entitled matter was

reconvened, pursuant to adjournment, at 9:00 a.m,

BEFORE :
JAMES L. KELLEY, Esq., Chairman,
Atomic Safety and Licensing Board.
DR. JAMES H. CARPENTER, Member,
DR. GLENN O. BRIGHT, Member,
APPEARANCES

(As heretofore noted.)
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4241
PROCEEDINGS

JUDGE KELLEY: Good morning, ladies and
gentlemer. Welcome to the Bankruptcy Court.

We will be using this Court today, as I mentioned,
and we have it a couple of days later in the month. I thrink
it is the 30th and the 3lst, but we will mention that again.

One logistical point before we get started.

We will point toward a lunch break around 12:30
to 1:30 again, in that neighborhood. And the Clerk of the
Court and the Judge's secretary were telling me that they
never fail now to lock this Court up even at lunch time. They
had some vandalism in here recently. Apparently thieves don't
know this is a Bankruptcy Court.

In any case I will be notifying them when we go.
Let's all try to go right about the same time, and they will
want to lock up for about an hour, and then they wil' unlock
an hour later.

We just have one matter, not to deal wit.. Fut to
advert to before we get right to the witnesses and that is
that we have read over the letters that Mr . Runkle provided
us yesterday and I think nov we have a better picture of where
matters stand with that FOIA request.

But I wonder, Mr. Barth or Mrs., Moore. We now
have all of this indication of what final action is guing to

be in an informal way, but we don't have final action on the
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FOIA request.

Is it your understanding that that will be
forthcoming from Bethesda or from Atlanta?

MR. BARTH: It will come from Bethesda, your Hor

JUDGE KELLEY: Okay.

If you don't know now, could you find out today
when that is going to be, and preferably could it be done by
next week?

MR. BARTH: I will make every effort to find out
today, your Honor.

JUDGE KELLEY: All right. It just seems to me-~
THey said they were still looking for paper in late Septembe
but this is now late October and I would think they've found
whatever they are going to find. It would put us in a bette
position if they could act one way or the other and then we

could see where to go from there.

4242
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MR. BARTH: I will try to give you a status report

early this afternoon, your Honor.

JUDGE KELLEY: Fine. Thank you. And we can talk

about it tomorrow perhaps.
Is there anything else to bring up before we
swear in this next panel and get to the next contention?

MR. EDDLEMAN: I believe in energy conservation.

Is this thing working?

I just wanted to mention on the record that | have
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spoken with Mr, Stokes about the time that he could appear,
and next week is possible for him, and he was supposed to get
back to me by now about when he could come and he hasn't yet.
But I am going to try and be in touch with him and find out
when he can show up because he may have some schedule
difficulties.

JUDGE KELLEY: Okay.

I think we will try, within reason, to accommodate
witnesses in that regard, What I would suggest is that you !
get in touch with him and talk it over with Mr. Baxter and
Mrs. Moore and Mr, Barth, and hopefully we can suit cv.rybody'oI
convenience to some extent,

Mrs. Moore, anything else?

MRS, MOORE: I was just going to ask if the Board

|
had had time to consider whether or not they wished Dr. Plato

to appear.
JUDGE KELLEY: Can you give us until tomorrow?

MRS. MOORE: Certainly, It is just that I need to

let him know as soon as possible.

JUDGE KELLEY: We will fish or cut bait tomorrow.

|
MRS. MOORE: Thank you, ‘

JUDGE KELLEY: Thank you. §
Mr, O'Neill, anything else of a preliminary nature?
MR, O'NEILL: I think wa can swear in our |

f

wi .nesses
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JUDGE KELLEY: All right. Will you do the
introductions?

MR. UO'NEILL: Applicants call Margareta Serbanescu
and David Waters to the stand.

JUDGE KELLEY: All right. Thank you.

Ms. Serkanescu and Mr. Waters, will you raise ycur
right hand, please, and be sworn?

Whereupon,
MARGARETA SERBANESCU
and
DAVID WATERS
were called as witnesses and, having been previously duly
sworn, were examined and testified further as follows:

MR. O'NEILL: Mr. Chairman, on October the llth
of this year, Applicants filed a motion to file supplemental
testimony in response to Eddleman Contentions 9G, Type Test
Reporting, and 116, Fire Protection.

I have talked to both Mrs. Mocre and Mr, Eddleman.
Neither have any objections to this motion. I would ask that
you rule in our favor.

JUDGE KELLEY: Mction granted.

MR. O'NEILL: On August 9th, 1984, Applicants,
in filing our prefiled testimony and exhibits, filed with
the Board and the parties a copy of FSAR Section 9.5 and

Appendix 9.5A on Fire Protection Systems.
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We also indicated that we would offer into evidence!
as an exhibit a summary of the Safe Shutdown Analysis in case
of fire. This summary and another document which describes
the Safe Shutdown Analysis was previously filed with the
parties by cover letters as indicated in our letter of August
9th.

As we indicated in our motion to file supplemental
testimony and in the supplemental testimony of Ms. Serbane:cu,
there have been some changes to the FSAR on the fire
protection, and we have incorporated thnse changes into the
exhibits we will offer this morning. .

You should find at your desk a green volume, and

I would ask the Reporter to mark as Applicants' Exhibit 6--

For the record, Applicants' Exhibit 6 is the Final Safety

Analysis Report, Section 9.5.1, and Appendix 9.3A.

(Whereupon, FSAR Section 9.5.1

and Appendix 9.5A were marked |
Applicants' Exhibit 6 for
identification.) |

MR. O'NEILL: You also will find at your desk a

stack of papers which are entitled "Safe Shutdown Analysis =
Summary and Description - Fire Protection System." The first |
document is the "Safe Shutdown Analysis Summary" originally

submitted to the Staff by letter of June 12, 1984.

The second document is a description of the "Safe
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Shutdown Analysis" previously filed with the Staff on February

rd

24th, 1984.

3 The entire "Safe Shutdown Analysis" comprises some

‘ 4 six volumes, some of which is proprietary and Applicants do
B not intend to offer the entire analysis for purposes of this
6l contention.
7 I would ask that that exhibit be marked as

8| Applicants' Exhibit 7.

9 JUDGE KELLEY: It may be sc marked.
10 (Whereupon, "Safe Shutdown i
n Analysis" was marked as E
12 Applicants' Exhibit 7 for i
' 13 identification.) l
14 MR. EDDLEMAN: May I inquire -- I don't know if !
?

15 this is the appropriate time -- are all the changes that have

16 been made in these things new information that was not availablé
|

17 on August 9th?

18 MR. O'NEILL: That is correct.
e MR. EDDLEMAN: Thank you. |
20 MRS. MOORE: Your Honor, I would like to ask a

21 question as well. I would like to know what amendment to the
‘ 22| psAR this is. Does it have an amendment number?

23 MR. O'NEILL: Section 9.5.1 and Appendix 9.5A

24 indicate revisions on each page, but they have not been |

25 formally incorporated into an FSAR amendment. It has not gone |
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through the FSAR amendment process and been submitted to the
Staff at this time. However, we wanted the exhibit that we
offer into evidence today to reflect the most up-to-date
information that we had at this time, so these changes will
be incorporated into Amendment 17-or 18, whichever the next
one is, but they have not yet been submitted formally to the
Staff through that process.

MRS. MOORE: Thank you.

JUDGE KELLEY: 1Is that it?

MR. EDDLEMAN: Might I ingquire one other thing?

In the description of the six volumes, it is

Volumes 5 and 6, the security information, that are proprietary?

And the other four volumes ace open information?

MR. O'NEILL: I would ask Ms. Serbanescu if she
knows which volumes are proprietary and which aren't.

WITNESS SERVANESCU: That's correct, Vclumes 5 and
6 are proprietary.

MR. O'NEILL: Thank you.

JUDGE KELLEY: I have a small problem. I ran out
of my hotel room this morning and I'm afraid I left the
testimony on 116 behind, the Applicants' testimony. Not
wishing to discriminate, I left the Staff's, too. Would you
have an extra copy?

(Documents handed to the Board.)

JUDGE KELLEY: Do you have a summary of their
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testimony, or are they prepared to give one?

MR. O'NEILL: Yes, sir.
JUDGE KELLEY: Fine.
DIRECT EXAMINATION

BY MR. O'NEILL:

Q Mr. Waters, please state your full name for the
record.

A (Witness Waters) David B. Waters.

Q Do you have before you a document that was prefiled

as your written statement for this proceeding?

A I do.
Q Will you please identify it for the record?
2 "Applicants' Testimony of David B. Waters in

Response to Eddleman Contention 116 (Fire Protection)."

Q And is that document dated August 9+h, 19842
A Yes, it is.
Q And does it comprise 1l pages of questions and

answers, and two attachments, the first attachment, Table
13.1.3-16 from the FSAR, which is a copy of your resume, and
a serond attachment, 13.2.3 from the Harris FSIR, which is a
section on fire brigade training?

A Yes, it does.

Q Did you prepare this testimony?
A Yes, I did.
Q

Do you have any changes or corrections to make at
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this time?
A Yes, I have one clarification.
On page 4, lines 2 through 5, I would like to
clarify the use of the all-encompassing word "all." I

describe:

"Bach fire area containing safety-related
equipment will be bounded on all sides by three hour

rated fire barriers."

I would like to qualify that with the information

that is contained in the response to Question 7 on page 7 of
Mrs. Serbaaescu's supplemental testimony. That sets forth
certain technical exceptions to the word "all."
Q Do you have any other changes or corrections to
make at this time?
A No, I do not.
Q Is this statement as clarified true and accurate
to the best of your knowledge, information and belief?
A Yes, it is.
MR. O'NEILL: Mr, Chairman, I would move that
Applicants' testimony of David B. Waters in response to
Eddleman Contention 116 on fire protection, together with
the two attachments, be bound into the record as if read,
and received into evidence.
JUDGE KELLEY: Any objection?

MR. EDDLEMAN: No objection. Could I ask for a

4249
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clarification of Answer 7 on page 7? 1Is this in the supplementil

}

l

testimony? It is dated October 1llth.

WITNESS WATERS: Yes.

MR. EDDLEMAN: Okay.

JUDGE KELLEY: The testimony is admitted
into the record.

(The document follows:)

4250

and bound
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Q.1 Please state your name, address, present cccupation
and emplovyer.

A.1 My name is David B. Waters. My business address is
Carolina Power & Light Company, P. O. Box 165, New Hill, North
Carolina 27562. My present occupation is Principal Engineer -
Operations for the Carolina Power & Light Company (CP&L).

Q0.2 State your educational background and professional
work experience.

A.2 I have a B.5. in Engineering Physics from Chio State
University, an M.S. in Nuclear Science and Ergineering from
Carnegie Institute of Technology and professional experience in
the areas of nuclear plant reactor core analysis, licensing and
requlatory compliance, nuclear plant operating requirements,
and fire protection requirements. A copy of my professional
experience and qualifications is affixed hereto as
Attachment A.

0.3 What is your present position with CP&L?

A.3 My present position with CPsL is Principal Engineer -
Operations in the Harris Nuclear Project Department.

Q.4 In this position have you any responsibilities
relating to the Harris Plant fire protection program?

A.4 Yes. In this position I am delegated the responsi-
bility by the Plant General Manager for administration of the
plant fire protection program during the operational phase.

This involves the supervision of the plant fire protection
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staff -- who carry out the development and implementation of
procedures, performance of pericdic tests of installed fire
protection equipment, training of fire brigade members, fre-
quent walkdowns of plant areas to cdetect fire protection con-
cerns, and interface with insurance carriers, NRC inspectors,
and company auditors during periodir~ inspections. I have de-
veloped a working knowledge of nuclear plant fire protection
programs, recuirements and regulations through my direct in-
volvement with responses to Branch Technical Position 9.5-1 for
CP&L's H. B. Robinson and Brunswick Nuclear Plants during the
period between May 1976 to March 1979, and during my assignment
at the H. B. Robinson Plant as Principal Engineer - Operations
from June 1981 to June 1982, with similar responsibilities for
fire protection at an operating plant to the ones I presently
hold at Harris.

Q0.5 What is the purpose of your testimony?

A.5 The purpose of my testimony is to address those as-
pects of Eddleman Contention 116 that question fire brigade re-
sponse to a fire at the Harris Plant and allege that the Harris
Plant "fire fighting capability for simultaneous fires is inad-
equate, or at least unanalyzed."

Q.6 What provisions are made for Harris Plant response to
a fire?

A.6 The Harris Plant response to a fire event is based on
the concept of "defense-in-depth." For purposes of fire pro-

tection, the Harris Plant can be viewed as consisting of
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self-contained spaces, or fire areas. Each fire area

containing safety-related equipment will be bounded on all
sides by three hour rated fire barriers. All penetrations
through a fire barrier will be sealed by tested assemblies
having a commensurate rating as that required of the barrier.
As discussed in the Fire Hazards Analysis, fire areas will be
equipped with detectors to provide early warning of fires,
including smouldering fires, and will be protected by suppres-
sion systems actuated by thermal detectors. Fire detection and
suppression systems are discussed in Applicants' Testimony of
Margareta A. Serbanescu.

The trained fire brigade utilizes installed manual equip-
ment such as fire hose stations and fire extinquishers as the
primary response to a fire in each fire area. This equipment
is backed up by the design features in these areas, to ensure
complete extinguishment of even deep-seated fires such as those
that could arise from concentrated cable tray fires. Adminis~-
trative controls are utilized to control activities such as
welding and burning or transport and storage of combustible ma-
terials, and thus minimize the opportunity for a fire to be in-
itiated. Prior to commercial operation, a pre-fire plan will
be prepared for each area of the plant which contains
safety-elated equipment. The pre-fire plan will provide the
Shift Foreman in the control room and the fire brigade leader
with information about a possible fire in the area including
guidance for preventing a fire from spreading adjacent areas

and for notifying off-site fire companies.
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The implementation of the Harris Plant fire protec-
tion program provides assurance that fire events that could ad-
versely affect safety-related equipment have a low probability
of occurring, and that in the unlikely event they did occur and
were not promptly detected and extinguished, the safe shutdown
of the plant would not be jeopardized.

Q.7 What assumptions are made regarding fire brigade re-
sponse time?

A.7 A fire brigade response time of approximately 5-15
minutes is expected for most fire events within the power
block. This response time is dependent on many factors,
including fire location, weather conditions, and location of
fire brigade members within the plant and may vary somewhat
from the above numbers. Fire brigade training stresses the im-
portance of prompt reaction to a fire condition, proper use of
fire-fighting and protective equipment, and acticns required
promptly to extinguirh different types of fires in a variety of
plant areas. This training, supplemented by fire drills, will
serve to keep the brigade response time to a minimum.

Q.8 What is the basis for these assumptions?

A.8 They are based upon the experience of the Harris
Plant's fire protection staff, which includes power plant, mu-
nicipal, volunteer, and industrial fire suppression experience
totaling over 30 years.

Q.9 Please describe the training program for fire brigade
members.
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A.9 The training program for fire brigade members is de-
scribed in FSAR Section 13.2.3, a copy of which is attached
hereto as Attachment B.

Q.10 How often do members of the fire brigade participate
in fire drills?

A.10 In accordance with Section I.3 of 10 C.FP.R. Part 50,
Appendix R, fire drills will be conducted at least quarterly
for each shift brigade. At least one drill per year will be
unannounced for each shift brigade and at least one drill per
year will be conducted on a “back shift® for each shift bri-
gade.

Once every three years an unannounced drill will be
critiqued by qualified individuals independent of Applicants'
staff. A copy of the critique report will be available for NRC
review.

Q.11 What are the requirements for refresher training for
the fire brigade members?

A.11 In accordance with Section I.l of 10 C.F.R. Part 50,
Appendix R, refresher training sessions for fire brigade mem-
bers will be conducted quarterly. These sessions will be used
to review changes to the fire protection program, to supplement
the initial training program and to cover any other subjects as
necessary. The refresher training program is designed to en-
sure that each topic for fire brigade instruction is repeated

at a frequency of not more than two years.
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Each brigade member, additionally, will participate
annually in a practice session covering fire fightiug on typi-
cal nuclear plant fires. These sessions will involve actual
interior structural fire fighting requiring the use of breath-
ing apparatus and full protective clothing.

Q.12 Is there any regulatory requirement or guidance
requiring consideration of postulated simultaneous fires in es-
tablishing nuclear plant fire fighting capability?

A.12 I am aware of no NRC regulations or regulatory guide
and no industry code or standard which requires a commercial
nuclear generating facility operator to postulate, or defend
against, multiple fires. Section I of 10 C.F.R. Part 50, Ap-
pendix R, contains a table establishing three levels of fire
damage limits for which fire protection must be provided. For
each, only a single fire must be considered.

Because there is no requirement to consider simulta-
neous fires, Applicants have not specifically addressed this
subject in the FSAR or Safe Shutdown Analysis.

Q.13 Have Applicants nevertheless considered how the
Harris Plant would respond to two fires occurring simulta-
neously?

A.13 The design of fire suppression and detection systems
as well as fire suppression procedures which will be in place
upon commercial operation of the Harris Plant provide adequate
capability to react effectively to two fires occurring simulta-

neously. Activation of the fire detection system in an area is
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independent of other fire areas, so two fires occurring simul-
taneously in different areas would be detected and alarm lo-
cally and at the main fire detection information center. Also,
each suppression system operates independently of the others,
thus multiple simultaneous fires would activate multiple sup-
pression systems. Fire brigade training in fire suppression
techniques will allow the capability of applying personnel re-
sources to control simultaneous fires.

Q.14 Is there an adequate supply of water to handle the
activation of more than one suppression system?

A.l4 There is an adequate water supply at the Harris Plant
to control multiple fires. The Harris Plant water supply con-
sists of two pumps, each with a rated capacity of 2500 gallons
per minute (gpm) and each capable of supplying 100% of the sup-
pression system needs. The largest suppression system to be
installed in the Harris Plant will require only 2000 gpm if all
of its approximately 130 sprinkler heads operate. Statistics
show, however, that for fires occurring in areas protected by
sprinkler systems, 95% of them are controlled by less than 15
of the system's sprinkler heads and over 90% are controlled
with only one sprinkler head. National Fire Protection Associ-
ation, Fire Protection Handbook, (l4th Edition, 1976), Pigure
14-1(0).

Q.15 wWhat inspection requirements will be established to

ensure the operation of fire protection and suppression sys-

tems?
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A.15 Applicants will test detection and suppression sys-
tems on a periodic basis as dictated by the Harris Plant Tech-
nical Specifications. Supply valves which are normally re-
gquired to be open are designed to alarm if they are placed in a
closed position. Applicants will also perform routine inspec-
tions monthly to verify proper valve lineups.

Q.16 Have Applicants established administrative controls
for flammable liquids and combustible materials at the Harris
Plant?

A.16 The Harris Plant fire protection program includes ad-
ministrative controls of flammable liquids and comb;stible ma-
terials to ensure that there is a low probability that a fire
which could aifect plant safety will occur. Administrative
coatrols include the prohibiting the storage of flammable lig-
uids in safety related areas, minimizing the quantities of
flammable liquids in safety cans and storing fluids in fire re-
sistant cabinets. In addition, Applicants will implement an
aggressive housekeeping program to minimize the accumulation of
combustible paper and trash. Smoking will be prohibited in all
safety-related areas except those which will be continually
manned.

Q.17 Will the fire brigade include sufficient personnel to
respond to two simultaneous fires?

A.17 Yes. The fire brigade will consist of a minimum of
five persons on each shift, as required by 10 C.F.R. Part 50,

Appendix R, who will have been trained pursuant to the
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requirements described in PSAR Section 13.2, plus at least one
fire protection technical aide who will provide expert advice
and assistance. In my opinion, sufficient perscnnel would pe
available to control effectively two simultaneous fires. i
Q.18 Is there sufficient fire equipment on site to respond }
to two simultaneous fires?
A.18 Yes. Stand pipe and hose systems are installed

throughout the Plant to supply hose stations. Each area of the

two hose stations. Fire extinguishers, self-contained breath-

|
|
Plant can be reached by effective hose streams from at least
ing equipment, protective clothing and emergency lanterns are
|

provided as described in PSAR Section 9.5.1.2.3. In addition,

there will be a fire engine housed on site which will be avail-

able to respond to fires in outlying areas. The engine carries

1000 gallons of water, which will allow an immediate response

to a fire situation for 5-10 minutes while adjacent hydrants

are supplied with hoses and charged by fire brigade members.

Q.19 What assumptions are made respecting off-site assis-

tance to fight a fire?

A.19 Off-site fire companies could be called to assist in

responding to fires. Applicants have estimated an average re-

sponse time of 30 minutes for the Apex Volunteer Fire Depart-

ment and the Holly Springs Volunteer Fire Department. These

f: re company personnel will be given an orientation of the

Hirris Plant and will be familiar with the Plant's configura-

They will be invited to participate in

t.on and capabilities.
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drills at the Harris Plant. The 30-minute response time will
vary depending upon the time of day a request for assistance is
made. Response times are anticipated tc be somewhat better
during evening hours. The response time can be expected to be
somewhat longer than 30 minutes during normal business hours.
Off-site agency assistance will not be as important during
those hours, however, because addicional assistance will be
available on site from day shift operating personnel and fire
protection staff.

Q.20 In summary, are you confident that Applicants can
fight any postulated fire at the Harris Plant including two si-
multaneous fires?

A.20 CP&L's management has fully supported and encouraged
the development of an aggressive fire protection program and a
properly trained fire protection staff at the Harris Plant.

The design features, administrative controls and fire protec-
tion procedures which I have described are, in my judgment, en-
tirely adequate to provide prompt and effective response to a
single fire as required by NRC regulations, and adequate also

to respond effectively to two fires occurring simultaneously.

ell=
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TABLE 13.1.3-16

David Waters
Principal Engineer - Operations

Education
A. B8.8. Degree in Engineering Physics - Ohio State University - 1963,

B. M.S. Degree in Nuclear Engineering - Carnegie Institute of Technology -
1967.

Professional Societies
A. American Nuclear Society

B. Professional Engineer - North Carolina - 1973

C. Society of Fire Protection Engineers

Experience

April, 1963, to April, 1972, Senior Engineer, Westinghouse Electric
Corporation, Pittsburgh, PA

May, 1972, employed as a Senior Engineer in the Nuclear GCeneration Section of
the Bulk Power Supply Department. Located in the General Office.

June, 1973, employed as a Project Engineer in the Nuclear Generation Section
of the Bulk Power Supply Department. Located in the General Office.

July, 1974, employed as a Principal Engineer in the Nuclear Generation Section
of the Buik Power Supply Department. Located in the General Office.

January, 1977, employed as a Director - Start-up and Technical in the
Genaration fervices Section of the Generation Department. Located in the
General Office.

Septesber, 1978, employed as a Principal Engineer - Nuclear Generation {n the
Nuclear Generation Section of the Generation Department. Located in the
General Office.

May, 1979, employed as a Principal Specialist - Regulatory Compliance in the
Generation Services Section of the Generation Department. Located in the

GCeneral Office.
November, 1979, employed as a Principal Specialist - Special Projects in

Nuclear Operations Adainistration Section of the Nuclear Operations
Department. Located in the General Office,

13.1.3-24 Amendment No. 13



TABLE 13.1.3~16 (Cont'd)

David Waters
Principal Engineer - Operations

Experience (Cont'd)

February, 1981, employed as a principal Specialist ~ Special Projects in the
Nuclear Operations Adainistration Section of the Technical Services
Department. Located in the General Office.

June 1981 to June 1982 ascting as Principal 'lutnur = Operations at H. B,
Robinson Unit No. 2.

February, 1982, employed as Principal Engineer - Operations, at the Shearon
Harris Nuclear Power Plant, located in New Hill, North Carolina.

13.1.3-2% Amendment No. 13
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13.2.3 FIRE BRIGADE TRALNING
13.2.3.1 Fire Brigade Members
. 13.2.3.1.1 lastruction

lastructions ia the ctopics Listed delow will bSe administered to each
tadividual prior to assigument a8 a fire brigade aember. The lastructicas

will taclude:

a) ldencification of the location and types of fire hazards that could
produce fires vithis cha plaat, lacludiang identificacion of the areas vhers
braschiag air will e required.

») ldencification of the location of {astalled and portabdle fire fighting
equipment 1o each ares, rod familiarizationm with the layout of the planc,
Ltocluding access and regress routes to each area.

e) Proper use of available equipment, and the correct methods of fighting
the following types of fire: electrical, cable and cable trays, hydrogen,
flammable liquids, waste/debris, and record file.

d) ladoctriaacion to the plaac fire fightiag plaa, with coverage of each
Ladividual’'s respoasibilities and their changes.

e) Proper use of dreathiag, communicacicn, lLightiang, and portable
' ventilacion equipment.

) A detailed raviev of procedures, with particular smphasis on what
equipment 3ust de used La particular areas.

8 A raviav of the latest 3odifications to the facility, procsdures, fire
fightiag equipment, and fire fighciag »laan.

h) The proper aschod of fighecing fires laside Suildizags and tunnels.

Refresher lastructions will de provided 2o all fire Srigade zembers 20 1
reagularly schaduled Sasis of not less chan four sessions a4 vear #i:h sessions
to e repeatad at a frequancy of 20C nore than I rears., lastructioans will e
provided by qualified tladividuals mowledgesdle and experienced (2 fightiag
the fires that could occur ia the planc with the equijpment availabdble at the
plant. Special inscructions will de provided for fire Srigade leadears (a
directing and coordisating fire fightiang activities.

13.2.3.1.2 Practice Sessions
Practice sessiocns will Se hald for fire brigade szsabers 2o teach them the
. proper aachod of fighting various types of fires and 2o provide them with

practice ia extiaguishiag actual fires. These sessiocns will de conducted atc
facilicies sufficiencly remots from the suclear plant so as oot =2 endanger
safecy-related equijment, with the sessions provided at regular iatervals not
exceediag | rear. These practice sessiocns will de conducted requiring fire

3.2.3-1 Assndzent Yo. 2



srigade members to don protective quipment, lacludiag emergescy Sreathing
appacacus.

13.2.3.1.3 Orills

Drills will be perforzed (2 the plaat so that che fire bdrigade will remain
proficient ia fire fightiag techaiques. Thase drills will taclude:

a) The simulaced use of equijment for the various situations and types of
fires which could reasonably occcur L2 each safety-related ares.

b) Cocformance, vhers possibdle, to the established plaant fire fighcing
plans.

e) Operacion of fire fightiag equipment, whare practical, tacludiag
self-contained bdreaaching apparatus, communication equipment, and portabdle
and {nsctalled ventilation equipmaent.

Drills will be parformed at regular {ntervals, sot to exceed three asoaths, for
each fire brigade to allow sembers of the brigade co ctrain as & team. AL
least one drill per year for each fire drigade w#will de usannouaced to
deteraine the fire readizess of the plant fire brigade and planc fire
procection systems and equipwment. Orills will be planned %o establish
ctrainiag objectives and will bde critiqued to determine how well the traiaing
objectives ware mst, This critique will, as a ainisum, assess: fire alam
effactivenass; response tize; salection, placement and use of equipmenc; the
fire drigada chief's direction of the fire fightiag effort; and each fire
brigade sember's respouse to tha emargency.

A drill will be hald annually at vhich offsice fire departaent jarticipation
will de requesced.

13.2.3.2 Other Statiocn Bmployees
13.2.3.2.1 lascruction for All Yoa~Fire 3rigade “ambers

Ouce a year all employees will de lascructed on the fire procection 3laa,
evacuation routes, and procedures for reaporsiag a fire. Security zersonnel
#ill ba lastructed ia encry procedurss for 2ffsite fire departzencs, crowd
control for people axitiag cthe stations, and procadures for repor:iag
potancial fire hazards observed when touriag the facility. Ilastruc:ilon w#ill
also be givea to all shift personnal who will assisc che fire Srigale L2 the
event of a fire. Temporary employeses will de gives lascructions to
familiarize them with the plant's evacuation signals, evacuation r:ites, and
procadures for reportiag fires.

13.2.3.2.2 Trills
A 2lant evacuation drill will de perforaad annually.

3J.2.3=1 Apsndzant Yo. 2
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13.2.3.3 Fire Procection Staf?

Fire protecticn stalf asabers will bde i{atroduced to 4 prograam of specialized
traiaing. lastructicas for the scaff will taclude:

a) Analysis of dSuildiag layout and systea design with respect o fire
protection requiremencs, lncludiag consideracion of potential hazards
associated with postulated design bdasis fires.

9) Design and aaintenance of fire detectioo suppression acd extiaguishiag
systems.
e) Fire protection techniques and procadures.

d) Traiaing {o zanual firefighting techaiques and procedures for jlaat
personnal and tha fire bdrigade.

13.2.3.4 Offsite Fire Departaents

la sccordance with commitaents for the use of offsice fire departaents, the
training offered these offsite fire fightiag personnel w#ill laclude courses la
vasic radiation prizciples and practices. Addiciocnal tralaiag will bde offered
to familiarize them wich cypical radiacicn hazards that 2ay bdbe encounterad
vhen fightiag fires at a suclear power planc,

13.2.3.5 Coustruction Parsounnel

Training for construction persoanel will include LlastTuctions (2 reportiag
fires, responding to alaras, and locatiang evacuation routes.

13.,2.3.6 Inicial &uuﬂl

The faicial fire protection tralaing srograam #ill Se compleced prior o
receipt of fual at the site. The ZIzergency ?lan iaplementing procedures for
fire procection will de completed at least :hree 2onths prior 3 receiye of
fuel., Sufficient fire protection drills #ill Se rerforaed (mmediacely >rioc
t9 fuel receipt %o provide assuraace that the plaat scalf s adequacaly
traioed to cope wwith fire~rilaced emergencies.

13.2.3=3 Amsodment No. 2
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BY MR. O'NEILL:

Q Mrs. Serbanescu, would you please state your full

name for the record?

A (Witness Serbanescu) My name is Margareta
Serbanescu, S-e-r-b-a-n-e-s-c-u.
Q Mrs. Serbanescu, do you have before you the

document that was prefiled as your written statement in this

proceeding?
A Yes, I do.
Q Will you please identify it for the record?
A It is "Applicants' Testimony of Margareta A.

Serbanescu in Response to Eddleman Contention 116 (Fire

Protection) ," dated August 9, 1984.

Q And does this document include 31 pages of question$

and answers, an attachment which is your statement of |

professional experience, and excerpts from ANI Bulletin Number

5?
A Yes, it does.
Q Did you prepare this testimony?
A The testimony was prepared by a group of engineers |

including myself, but I read it and commented on it and I

consider it as being my own.

Q Mrs. Serbanescu, d» you have before you a written
statement that was filed on October 1llth, ]984, as supplemental
|

testimony?

|



! A That is correct.

2 Q Would you please identify that document for the

3 record?

A This is"Applicants' Supplemental Testimony of

5| Margareta A. Servanescu in Response to Eddleman Contention

6l 116 (Fire Protection)," dated October llth, 1984, It consists
7| of seven pages.

8 Q And does this supplemental testimony clarify and

9 correct the statement that was filed on August 9th, 198472

10 A That is correct. !
n Q And did vou prepare this supplemental testimony? é
12 A This supplemental testimony was prepared by a

‘ 13 group of engineers and myself, and I endorse it as my own.
“ Q As to your statement of August 9th supplemented

15 by your statement of August llth, do you have any additional
16 changes or corrections to make to either statement?

7 A Yes, I do.

18 On "Applicants' Testimony of Margareta A.

19 Servanescu" dated August 9, 1984, I would like to make the

20 following corrections and/or clarifications:

21 Page 1, line 14, There is a discrepancy between
. 2 the testimony and my experience. I would like that line 14

23 to read as follows: |

4 "I am a principal engineer with 19 years
Ace-Federal Reporters, Inc.

3 of mechanical engineering experience.”
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Page 5, line 20. I would like line 20 to read as
follows:

"Applicants performed a Safe Shutdown
Analysic which is dated June 20, 1983, and was
submitted to the NPC on July 22nd."

I haé another marked which I cannot find right now,
but please give me a few minutes.

(Pause.)

I just found it.

On page 9, lines 8, 9 and 11. On lines 8 and 9
I would like to delete "and protective." I would like a
comma added after "construction,"” and I would like lines 8 and
9 to read as follows:

", ...assemblies with the exception of
ceiling construction, combustible framing, and
combustible facing on the unexposed side of walls,
partitions and floors."

On line ll=--

JUDCE KELLEY: Would you read that more slowly,
please?

WITNESS SERBANESCU: Yes.

JUDGE KELLEY: Just the addition.

WITNESS SERBANESCU: The addition occurs after

"combustible framing" and it reads:

", ...and combustible facings on the




WRB/ebl4

10
"
12
& 13
14

15

17
18
19
20
21
L 2
23
24

Ace-Federsl Reporters, Inc.
25

|1

4254

unexposed side of walls, partitions and floors."

On line 11 I would like to delete "and protective."

I would like to add a comma after "ceiling construction.” I
would like to add a comma after "combustible framing," and
add the word "et cetera" pertaining to all the listings I
added before.

These were my changes.

BY MR. O'NEILL:

Q Mrs. Serbanescu, now that we have made these

changes, could we please turn to page 3? There is a blank at

lines 14 and--

A (Witness Serbanescu) Page 3 of=--
Q Of your August 9th statement.
A Thank you.

The first blank should be Applicants' Exhibit 6.

"" The second blank is Applicants' Exhibit 7.

]
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Q Applicants' supplemental testimony, Mrs. Serbanescu,
on page twec -=-
A Just one minute, please.
(Pause.)
Yes.
@ The blank in “nawer one should be Exhibit 6,
page three,
MR. EDDLEMAN: Excuse me, did you say the blank
in answer one was on page two of the August 9 or the --
MR. O'NEILL: The supplemental testimony of
October 11.
MR. EDDLEMAN: Okay.
6 in answer one on page two of the supplemental e=-
MR. O'NEILL: That's correct.
Page three, the middle of the page should also
read "Applicants' Exhibit 6." Page five, the middle of
Page five, the middle of the page, Applicants’
Exhibit 6,
BY MR. O*NEILL:
Q Mrs. Serbanescu, with the corrections you have
made in the August 9, 1984 statement, as supplemented
by the October 11, 1984 statement, is your testimony true
and accurate to the best of your knowledge, iaformation
and bellef?

A (Witness Serbanescu) Yes, it 1is.
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MR. O'NEILL: Mr. Chairman, I would move tha<
the prefiled testimony of Margareta A. Serbanescu dated
August 9, 1984 and the supplemental testimony dated
October 11, 1984, along with the attachments to the August
9, 1984 statement be incorporated into the record as if

read and be received into evidence.

JUDGE KELLEY: The attachments, can you Jjust tell

me again, we're not talking about this big green book?

MR. O'NEILL: Not yet, and certainly we won't
ask that that be incorporated into the transcript.

JUDGE KELLEY: That was my point.

MR. O'NEILL: The attachments are the statement
of professional experience of Margareta Serbanescu and
excerpts from A&I Bulletin Number 5, which are stapled to
her prefiled statement.

JUDGE KELLEY: Okay. Admitted and bound in.

(The documents follow.)

4256
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October 11, 1984

UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMMISSION

BEFCRE THE ATOMIC SAFETY AND LICENSING BOARD

In the Matter of

CAROLINA POWER & LIGHT COMPANY Docket No. 50-400 OL
and NORTH CAROLINA EASTERN

MUNICIPAL POWER AGENCY

(Shearon Harris Nuclear Power
Plant)

N N St N Nl St Sl St

APPLICANTS' SUPPLEMENTAL TESTIMONY
OF MARGARETA A. SERBANESCU
IN RESPONSE TO EDDLEMAN CONTENTION 116
(FIRE PROTECTION)




Q.1 What is the purpose of your Supplemental Testimony?

A.1 This testimony supplements my pre-filed statement
of Aﬁqust 6, 1984 to reflect certain changes to Applicants' Fire
Hazards Analysis which have been made subsequent to August 9,
1984. The revisions to the Fire FHazards Analysis are reflected
in the Shearon Harris Nuclear Power Plant (SHNPP) Final Safety Analysis
Report (FSAR) Section 9.5.1 and Appendix 9.5A (Applicants'

Exhibit Se_).

Q.2 Why have there been changes to the SHNPP Fire
Hazards Analysis since your pre-filed testimcay was submitted
to the Board? ‘

A.2 Because of a change in the design criteria for
cable tray loadings and the availability of more specific
information on the calorific values of the cable installation
used in the SHNPP, a re-evalaution of calculations for
determining combustible loads in each Fire Area was performed.

Q.3 Pleate describe the éhanges in the calculation ;
of combustible loads in the Fire Areas and the changes in
assumptions which have led to the revisions to those calculations.

A.3 There have been four principal changes to the
calculation of combustible loads in each Fire Area:

(1) A specific calorific value for diesel fuel cil of

140,000 BTU per gallon has been assigned. Originally die-

sel fuel oil was considered in the general category of

combustible or flammable liquids with a calorific value of

108,000 BTU per gallon. The value of 140,000 BTU per



gallon is more specific and mcre conservative. See Na-
.tional Fire Protection Association Handbook, 14th Edition,
Table 7-38; Characteristics of Fuel Oil.

(2) The calorific value per running foot (RF) of a typi-
cal twenty-four inch wide, 40% loaded cable tray has been
increased. Generic data was previously employed because
the actual cables to be used at the SHNPP had not been de-
termined. Cables specific to SHNPP have now been selected
which allow the development of specific calorific values.
These changes from previous calculations can be fummarized

as follows:

Previous (BTU/RF) Current (BTU/RF)

Power Cable 180,000 200,000
Control Cable 157,000 170,000
Intrumentation 95,000 155,000

These changes in assumptibns and in data are reflected in
the revisions now incorporated in Applicants' Exhibit jzi.
(3) Adjustments have been made for maximum allowable
electrical cable tray fill to reflect plant design
changes. Original calculations assumed that each cable
tray was filled to 40% -- then the maximum allowable by
design. A re-evaluation of the strength of seismic sup-
ports has verified sufficient support to allow Contrel and

Instrumentation Cable Trays to be filled to a maximum of

60%. On the other hand ampacity/derating requirements



have established a limit of 30% maximum fill for Power
-Cable Trays. These revised maximum design cable tray
fills have'been used in the updated calculations for com-
bustible loadings.

(4) Adjustments have been made for actual electrical

cable tray width and height. Original calculations as-

sumed all trays had a maximum fill depth of 4 inches.

More recent plant specific data indicates actual maximum

£i11 depths of 4 and 5 1/4 inches for horizontal runs of

cable trays and 6 inches for cable risers. :

Q.4 What impact, if any, have these changes in the calcu-
lations of combustible load in the Fire Hazards Analysis had on
the conclusions that you reached in your testimony filed on
August 9, 19842

| A.4 There is no impact on the overall conclusions. The
calculated values of combustible loads in most F.re Areas has
increased somewhat. We first fecalculated combustible loads in
each Fire Area with the conservative assumption that all cable
trays will be filled to a maximum of 60% capacity (except for
Power Cable Trays which are limited to 30% capacity). Based on
this very conservative approach, the combustible loadings of
all but five of the thirty-two Fire Areas were calculated to be
less than 240,000 BTUs per square foot. Two of these five Fire
Areas were previously identified in my pre-filed statement of
August 9, 1984. With regard to the additional three Fire

Areas, these were identified as cable spreading rooms 1A and 1B



and the Auxiliary Control (Panel) Room. We then calculated a
more accurate combustible loading for these three rooms,
utilizing the actual cable tray fill as indicated in the more
recent cable and conduit list available. This list represents
the most recent information concerning quantity and routing of
electrical cable available to us, and is considered to include
virtually all cable trays contemplated in final plant design.
We calculated an average actual cable tray fill for each cable
tray within each of these three Fire Areas and added approxi-
mately 5% fill to accommodate potential future additional ca-
bles. The resultant combustible loads indicated values well
below 240,000s BTUs per square foot and thus there was no im-
pact on the conclusions reached in the Fire Hazards Analysis.
The results of these revisions are set forth in Applicants' Ex-
hibit Ef_.

Q.5 Have there been any other revisions to :he Fire Pro-
tection Program that are reflected in the Fire Hazards Analy-
sis?

A.5 Yes, there has been a change to the smoke removal
philosophy for the SHNPP Fire Protection Program. The supply
and exhaust ventilation systems are now being provided with
fire dampers in ducts which pass through three hour fire-rated
barriers. This is being done to maintain the integrity of the
fire barriers which enclose Fire Areas. Thus these ducts,
which are capable of automatically removing smoke generated by

a fire, will now be subject to damper closure when the fusible



link of the damper is subjected to a pre-determined tempera-
ture. As individual dampers close, the initial smoke removal
capability dimiﬁishes. In addition, air duct smoke detectors
automatically stop the fans in the ventilation system.

Q.6 What impact does this change have on the ability of
the plant to remove smoke from an area to permit the fire bri-
gade to enter the area, assess fire conditions and use manual
equipment to fight the fire?

A.6 None. The ventilation system can be restored to a
smoke removal mode by manual actuation from the PlanE Contrcl
Room. 1In addition, the automatic shutdown features can be
overridden by the plant operator. The fire brigade has at its
diséosal portable smoke ejection equipment as well as
self-contained breathing apparatus for negating the adverse ef-
fect of smoke on members responding to a fire condition. This
change reflects a well establighed school of thought in fire
protection which favors "bottling up" an area and removing a
sontinuing source of available oxygen to sustain a fire. This
allows the fire brigade to make a determination that smoke re-
moval is necessary in order manually to fight the fire.

Q.7 On page 16, lines 13-16, of your August 9, 1984
pre-filed testimgny. you state: "Each Fire Area is bounded by
barriers with construction that provides a minimum three-hour
fire rating (with the one exception of emergency diesel genera-
tor rooms, described previously)." Do you wish to clarify this

statement?



A.7 Yes. Each Fire Area located inside the structure of
the power block is bounded by barriers with construction that
provides a minimum three-hour fire rating, with the exception
of special doors, bullet resistant doors and air-tight doors
which have not been fire tested. However, the design of these
doors should provide equivalent protection in case of fire. 1In
addition, the transfer air ducts from the reactor auxiliary
building (HVAC equipment room) to the tank area elevation 286'
do not contain fire dampers because the tank area has a negli-
gible combustible loading. Walls and roofs forming the outside
structure of the power block and remote buildings (1;é;, Diesel
Generator Building and Emergency Service Water Intake Struc-
ture) are constructed of reinforced concrete providing a
three-hour fire rating -- again with the exception of special
doors (i.e., tornadc, wind and missile doors) and the air ex-
haust and intakes at exterior walls, stacks and roofs. Because
these walls are not contiquous'with Fire Areas, it was not nec-
essary to provide fire dampers.

Q.8 Does this complete the additions or changes that you
wish to make to your pre-filed testimony of August 9, 1984.

A.8 Yes
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5.1 Please state your name, address, present occupaticn

'and employer.
i A.1 My name is Margareta A. Serbanescu. My business
laddress is Ebasco Services Incorporated, Two World Trade Cen-
| ter, New York, NY 10048. I am employed by Ebasco Services In-
corporated as a Principal Mechanical Engineer responsible for
%tho supervision of the Ebasco Fire Protection Engineering
:Gtoup. My responsibilities include development of the fire
:protcction program for the Shearcn Harris Nuclear Power Plant
E(SHN?P) project. A copy of my professional experience and
unalifications is affixed hereto as Attachment A.
| Q.2 State your educational background and professional
iwork experience. . /5
A.2 1 am a Principal Engineer with & years of machanical
:onqinocrinq experience, including 11 years of fire protection
lengineering for both nuclear and fossil power generating sta-
ltions. My work experience includes engineering and design of
}vnrioul fire protection systems, using diversified supprescion
;aqcnts such as water, carbon dioxide, halon, dry chemical, and
Ifoam. My responsibilities have included conceptual design;
| reparation of system design criteria, flow diagrams, procure-
}nont specifications, bid evaluation, and purchase recommenda-
ttionl; vendor and Ebasco-generated drawing input, review and
:-rawinq approval; supervision of installation; field verifica-
ition and support; and turnover of the systems to clients. I
% ave also been involved in negotiations with authorities having

ljurisdiction over fire protection, such as governmental
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u=horities, .ocal authorities, insurance undecrwr:
ers. Some of my responsibilities have included preparaticn of
ESafety Analysis Reports, Fire Hazards Analyses, and Safe Shut-
;down Analyses in Case of FTire -- all performed in accordance
fwith various criteria issued by the Nuclear Regulatory Conmis-
sion (NRC), industry standards, National Fire Protection Asso-
lciation (NFPA) standards and recommended practices. I have
1ptov1dod technical assistance to a client during an NRC "walk-
ldown" of a nuclear power plant's fire protection systems.
| Q.3 Describe the professional services that you have pro-
{vidod to Applicants for the operating license for the SHNPP and
{tho degree of involvement that you and your associates at
lEpasco have had in the development of the Harris fire protec-
tion program.

A.3 Ebasco was retained by Applicants, in conjunction
lwith providing architect-engineering services, to develop the
{fire protection program for the SHNPP in accordance with NRC
regulatory requirements, insurance carrier's guidelines, indus-
|try standards and local authorities' requirements. [ was as-
lsigned as the Fire Protection Engineer for the SHNPP in
September 1578. I was involved in the preparation of the Plant
Final Safety Analysis Report (FSAR) thch included a detailed
IFire Hazards Analysis developed from the Preliminary Safety
IAnalysis Report. One year later I was assigned to be Fire Pro-

ltection Lead Engineer for the SHNPP and was placed in charge of
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work. Ir January 1981 I was promoted to Supervisor of the
Ebasco Fire Protection Engineering GCroup, retaining responsi-
bility for the SHNPP fire protection activities. In this ca-

pacity I was involved in the supervision of the fire protection

| affort within Ebasco's designated scope of work, which included

preparation of the Safe Shutdown Analysis in Case of Fire for

the SENPP (SSA), coordination of the interdisciplinary reviews

| and comment resolution (including Applicants' comments), provi-

sion of fire protection features or justifications of devia-

|tions from separation criteria prescribed by the NRC, and the

NN
- W

~» [ 5]
o w

complete final report preparation. FSAR Section 92.5.1 and Ap-
pendix 9.5A, which describe the SHNPP fire protection program,
are Applicants' Exhibit 92_; a summary of the SSA is Appli-
cants' Exhibit :z_.

Q.4 What is the purpose of your testimony?

A.4 The purpose of my testimony is to address the first
five allegations of Eddleman Contention 116, which can be stat-
ed as follows:

(1) "The fire hazard analysis of section
9.5A (Appendix) in the FSAR does not
address the availability of control and
power to the safety equipment."

(2) "In establishing fire resistance rat-
ings of fire barriers with respect to fires
in cable trays, Applicants have not estab-
lished that qualification tests represent

actual plant conditions or comparable con-
ditions."



19
20
21
22
23
". 24
25
26

(3) "Another rague statement is
ers are used 'where practical' w
defining practical or stating th
to decide where a fire barrier is or is not
practical (and what type of fire barrier is
or is not practical). 9.5.1.1.1."

W v o

(4) "The 'analysis' of Appendix 9.5A does
not demonstrate, as 9.5.1.1.1 claims it
will, the adequacy of other fire protection
measures in all cases. Rather, it esti-
mates the BTU of combustible material,
smoke generation ana removal rate from the
area, gives usually a gqualitative descrip-
tion of some measures to mitigate or reduce
fire effects, and assumes that the fire
will be promptly detected (usually, no
analysis of location of detection instru-
ments, 2tc.) and the fire brigade will re-
spond rapidly and put out the fire, or the
automatic equipment will work. These as-
sertions are made despite the time it takes
to get people into the containment and to
the fire (not well analyzed). [uiciher, the
'analysis;' of what happens if the fire
sprondl is generally a rationalization that
it can't spread much, not an analysis.

See, e.9. 'Annlytis of Effects of postu-
lated fires'

(5) "The effect of a fire in a Fire Area or
Fire 2one with a combustible loading
greater than 240,000 BTU/sq. ft. docsn t
get dealt with in realistic terms.

My testimony demonstrates that these five aspects of the fire
protection program for the SHNPP, which have been questioned by
Eddleman Contention 116, meet NRC regulations and are consis-
tent with NRC regulatory guidance and NFPA and industry stan-

dards, and, therefore, that there is no merit to any of these

allegations.

Q.5 What NRC regulations and regulatory guidance are ap-

plicalle to the fire protection program at the SNHPP?
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ance for the SHNPP fire protection program are: I1C C.F.R. Part

350 Appendix A, General Design Criteria 3 "Fire Frotec=ion"; 10
IC.F.R. § 50.48 "Fire Protection”; 10 C.F.R. Part S0 Appendix R,
| "Fire Protection Program For Nuclear Power Facilities Operating
|Prior to January 1, 1979"; Regulatory Guide 1.70, "Standard
Format and Content of Safety Analysis Reports for Nuclear Power
‘rltnts," Revision 3; NUREGC-0800 "Standard Review Plan," Section
19.5-1 - Fire Protection; and Branch Teclinical Position (Blp) =
Chemical Engineering Branch (CMEB) 9.5-1, "Guidelines for Fire
Protection for Nuclear Power Plants," dated July 1981.

Q.6 Were all of these regulations and guidance in effect
at the time the Harris FSAR was filed with the NRC Staff?

A.6 No. On June 26, 1980 Applicants filed the SHNPP FSAR
with the NRC. 10 C.F.R. § 50.48 and Appendix R to Part 50
ibecame effective in February 1981 and NUREG-0800, which includ-
ed BTP CMEB 9.5-1, was issued in July 1981.

Q.7 what major changes have been made to the SHNPP fire
protection program since the FSAR :;1‘£i§if dra{;ag;’l Ty

A.7 Applicants performed an SSA whichyrlu.submittod to
the NRC on July 22, 1983 and vas subsequently revised
October 11, 1983, February 24, 1984, and June 12, 1984. Appli-
cants have reviewed the SHNPP fire protection program against
the requirements of Appendix R to 10 C.F.R. Part 50. As a re-

jsult of the SSA and Applicants' review of their program against

-s-




Acpendix R, additicnal changes were macde tTo the SEU
Eznclud;nq the addition ¢of suppression systems, fire Ddarrier
|wrap of cable tray and conduit and cable rerouting.

Q.8 Eddleman Contention 116 first alleges that the Fire
Hazard Analysis in FSAR Appendix 9.5A "does not address avail-
ability of control and power to safety equipment." How do you
| respond to that allegation?

A.8 The Fire Hazards Analysis in FSAR Appendix 9.5A does
not directly address availability of control and power cables
to safety related equipment. This is done in FSAR Subsection
9.5.1.2.2, "Fire Protection of Cables and Circuitry," FSAR Sec-
tion 8.3, "Onsite Power Systems" and in Applicants' SSA.

Q.9 How do the above-referenced sections of the FSAR and
the SSA demonstrate the availability of control and power to
safety equipment necessary to shutdown the reactér in the event
of a fire?

A.9 As stated in FSAR Subsection 9.5.1.2.2, safety relat-
ed cable trays and circuits are isolated or protected from the
effects of fire through the use of physical isolation, spatial
separation, non-combustible covering, fire prevention through
provision of automatic sprinkler systems, or any combination of
thiese methods to ensure the integrity of essential electric
circuitry needed during the fire for safe shutdown of the plant

and for fire control. In this regard Applicants are complying

with the guidelines found in Appendix A to BTP APCSB 9.5-1 and

26
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| cion from the requirements of Appendix R for a particular situ-

!
iatzon). Also, as discussed in FSAR Section 8.3,
| Guide 1.75, "Physical Independence of Electrical
lused in the plant design. This regulatory guide

methods acceptable to the NRC to ensure physical

Regulatory
Systems," was
addresses

independence

lof circuits and electrical equipment which comprise or are as-

| sociated with certain safety related power and protection sys-

tems.

Furthermore, in accordance with Section C.5.6 of BTP CMEB

19.5-1, Applicants performed an SSA, which verifies that [ re

protection features for structures, systems and components im=-

portant to safe shutdown, including control and power cables,

are protected so that one train of systems necessary to achieve

and maintain hot standby conditions from either the Control

|IRoom or Emergency Control Station(s) is free of fire damage,

land that one tra.n of systems necessary to achieve and maintain

lcold shutdown within 72 hours from either the Control Room or

Emergency Control Station(s) is free of fire damage or can be

|repaired.

Thus the information that Mr. Eddleman could not find in

FSAR Appendix 9.5A is described in other sections of the FSAR

and the SSA. It is my understanding that Mr. Eddleman has not

lto this date identified any specific deficiency in the FSAR and

ISSA analysis regarding the availability of control and power to

|safety equipment.
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sistance ratings
of fire barriers with respect to fires in cable trays, Appli-

cants have not established that gqualification tests represent

actual plant conditions or comparable conditions." What fire

barriers are associated with a fire in a cable tray?
A.10 A fire barrier is a component of construction rated
by testing laboratories in hours of resistance to fire which is

used to prevent the spread of fire. Each Fire Area in the

| SHNPP is enclosed with three-hour fire resistance rated barri-

;or-. In addition, certain cable trays within a Fire Area are

|protected by three-hour or one-hour fire .esistance rated en-

closures (envelcpes), as identified in the SSA at Table 9.35B8-3.
Where a cable tray penetrates a fire barrier, penetration fire
seals, having a minimum fire resistance rating at least equiva-

lent to the rating of the fire barrier, are installed as de-~

|scribed in FSAR Subsection 9.5.1.2.2.

NN D NN
wm & W N+ O

Q.11 Wwhat are the industry standards established for de-
termining the fire resistance rating of a fire barrier?

A.11 The test methods established for determining the
fire resistance rating of fire barriers are based on standard
fire tests performed in accordance with ASTM E-119, "Standard

Test Method for Fire Test ¢i Building Construction and Materi-

lals"; NFPA-251, "Standard Methods of Fire Tests of Building

IConstruction and Materials"; Nuclear Mutual Limited (NML),

~
[+



gt "Froperty Liss Freventicon Standards for luclear Cenerating 3ta-

2 | tions," Appendix A-l4; Underwriters Laboratories (UL) 263 "Fire
3 | Tests of Building Construction and Materials"; aid American Nu- ‘
4 fclear Insurers Bulletin No. 5 "Standard Fire Endurance Test i
§ |Method to Qualify a Protective Envelope for Class IE Electrical
6 ICircuits." ASTM E-119 describes methods of measuring and

7 ispecifying fire resistive properties of materials and

8 Ill.ﬂb:::l with thc ex:;zfion of ceilin ggai;ructiig‘:gfizrtcgz'w
9 [tective combustible fr ng) A Both NFPA-251 and UL 263 are sim-

10 f[ilar to ASTM E-119, but include testing and acceptance criteria

11 jjfor ceiling con-tructioq)aad-psn:nc:in. combustible framinq)afb-

12 [INML Appendix A-14 is a modified IEEE-634 "Standard Cable Pene-

13 l|tration Fire Stop Qualification Test." This standard covers

14 [|[tests of penetration fire seals when mounted in rated fire bar-

15 [riers. ANI Bulletin No. 5 describes methods of measuring and

16 l|specifying fire resistive properties of materials and

17 [|assemblies used to establish a protective envalope for safety

circuits, including redundant safety circuits in the same Fire

-
@

Area exposed to a fire originating either cutside of the cable

—
L

system or inside the protective envelope and subjected to me-

~
o

chanical impact damage (such as a fire hose stream).

»
-

Q.12 Describe the gqualification tests associated with the

[ 5]
LS}

fire berriers with respect to fires in cable trays.

~n
w

A.12 Tests for cable tray enclosures are described in ANI

~
.-

Bulletin No. 5, excerpts of which are attached to this

NN
o O
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against the detailed testing requiremants and acceptance

eriteria set forth in NFPA-251, UL 263 and ASTM E-119, de-

| scribed above.

Q.13 How has it been established that the test methods
for determining the fire resistance rating represent actual
conditions likely to be encountered in the maximum credible
‘tir. in any given Fire Area or Fire Zone?

A.13 Test methods for determining the fire resistance
rating of a fire barrier are based on an exposure fire repre-
| sented by the "standard time-temperature curve." The points on

the curve that determine its character are:

1000°F ( 538°C) at S min.

1300°F ( 704°C) at 10 min.

1550°F ( 843°C) at 30 min.

1700°F ( 927°C) at hour
1850°F (1010°C) at hours
1925°F (1053°C) at

hours

2300°F (1260°C) at hours

1

2

3
2000°F (1093°C) at 4 hours

8

or over

It is not the intent of the tests to simulate actual plant con-

ditions likely to be encountered in the maximum credible fire

23

24
25
26

in any given Fire Area or Fire Zone, but rather, by the use of
the standard time-temperature curve, to exceed actual plant
conditions by use of the standard common "worst case" exposure

f!iro.

«10-
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The stancdard time-temperature curve nas cteen determinec
iompi:zcnlky to represent a common "worst case” exposure fire.
3Actual fire tests, conducted by the National Bureau of Stan-
dards by burning to destruction a five-story and a two-story
brick, wood-joisted building loaded with waste lumber, produced
overall results in approximation to the standard time-
temperature curve. Additional data were obta.ned by burning
various amounts of materials in two fire resistive buildings.
By analysis of the data, a relationship of fuel loading that
lwill produce an exposure equivalent to the standard time-
temperature curve for a specific duration has been approximated
and reported in Table 6-8A of the National Fire Protection As-
sociation's Fire Protection Handbook (l4th Edition-1976). For
a three-hour period, a combustible load of 240,000 BTU/sq. ft.
yields a fire severity approximately equal to that indicative
of the standard time-temperature curve over a corresponding pe-
riod.

The Fire Hazards Analysis precsents the combustible load
for each plant Fire Area. The combustible loading in all Fire
Areas in the SHNPP power block is less than 240,000 BTU/sq. ft.
Thus, a fire barrier tested to withstand a fire based on the
standard time-temperature curve will resist a fire from the
Imaximum calculated combustible loading in any Fire Area in the

SHNPP power block.

-11.
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| the fire resistance rating of fire barriers for cable trays fo:

~ b | * .« - — el - -
Q.14 What independent tests are conducted tu ensure <hat

- -

| the SHNPP meets tie established standards?

A.l14 Test methods and acceptance criteria are standard-
ized and are detailed in documents such as ASTM E-119, NFPA-
251, UL 263, NML Appendix A-l4, and ANI Bulletin Ne. 5 (all
mentioned earlier). For each fire barrier for cable trays that
will be used in the SHNPP, a qualification test -~ in accor-
dance with the test methods and acceptance criteria referenced
above -- will be performed on a "generic assembly" of that fire
barrier by an independent laboratory. Tests are conducted by
independent laboratories such as Underwriters Laboratories, In-
dustrial Testing Laboratories, Southwest Research Institute,
and Portland Cement Association on various generic assemblies
in accordance with the applicable standards to establish fire
ratings. Installation of fire barriers at SHNPP will be in
accordance with the testing laboratory recommendations to en-
sure that the actual installed fire barrier conforms to the
er figuration of the tested assembly.

Q.15 The third issue raised by Eddleman Contention 116 is
that FSAR Section 9.5.1.1.1 contains the "vague statement” that
"(fire| barriers are used 'where practical' without defining
'practical’ or stating the criteria to decide where a fire bar~
rier is or is not practical (and what type of fire barrier
should be used)." How are fire barriers used in the Harris

fire protection program?

-Iz.
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fduco the possibility of fire-related damage to redundant

safety-related trains of equipment and to isolate safety-
related systems from hazards in nonsafety-related areas.

Q.16 How is the determination made as to what the fire
resistance rating of each fire barrier should be?

A.16 Fire Areas are bounded by barriers with construction
that provide a minimum three-hour fire rating or equivalent,
regardless of the combustible loading. 1In 95% of the Plant
Fire Areas, the combustible loading is less than 240,000
BTU/sq. ft. Fire Zones within Fire Areas may be bounded en-
tirely or partially with barriers having a three-hour fire rat-
ing or less. As a generally accepted fire protection practice,
each combustible fire loading increment of 80,000 BTU's/sq.ft.
indicates the need for an additional one hour of fire rating
for the barrier. The use of fire barriers in the SHNPP is de-
scribed in detail in FSAR Section 9.5.1.2.2 and Appendix 9.5A.

Q.17 Are there any circumstances where it has been deter-
mined that defined Fire Areas could not "practically" be sepa-
rated by properly rated fire barriers at SHNPP?

A.17 In one instance a Fire Area is not bounded by a fire
barrier on all sides -« the emergency diesel generator rooms
have large intake openings required for diesel operation. With
that one exception all defined Fire Areas are separated by a

properly rated fire barrier.
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**** R issue raised Dy Zddleman

| is a generalized criticism of Appendix 9.5A of the FSAR,
%claiminq that Applicants have not demonstrated "the adequacy of
vtir. protection measures in all cases." Contention 116 finds

fault with the "estimates" of the BTU content of combustikle
material, smoke generation and removal rates, measures to re-

duce or mitigate fire effects, detection capability and fire

brigade response and effectiveness. In this regard, please de-

O @0 N S wnm s W N

scribe in general the Fire Hazards Analysis.

A.18 The SHNPP fire protection program has been designed

=
o

to allow the plant equipment to maintain the ability to perform

d
—

safe shutdown functions and to minimize radicactive releases to

—
L8]

the environment in the event of a fire. The effectiveness of

-
w

the fire protection program is verified through the Fire Haz-

[
e

ards Analysis by evaluation of fire hazards, postulation of re-

-
wm

alistic potential fires, and assessment of effects of these

[
o

|fires in Fire Areas throughout the plant. The Fire Hazards

=
~3

Analysis is found at FSAR Appendix 9.5A.

-
w

The purpose of the Fire Hazards Analysis is to demonstrate

[
b

that fire protection measures, suitable for control of the area

~
o

hazards, have been provided. In performing the analysis, the

)
=1

following considerations were addressed: spread of fire;

~
LS}

potential extent of damage to essential equipment, loss of

»n
w

safety function, and/or radioclogical release to the environe

L8]
-

iment; containment of the fire and its consequences within the

L N
o W
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| sion of detectors to sense area fire or smoke conditions ZIor

.....

| prompt fire control response; effective use of manual fire con-

trol equipment and backup systems; smoke removal to permit per-
sonnel to enter the Fire Area, assess the fire condition, and

use manual equipment; effects of smoke and heat damage from the

Ipostulated fire on required operation of essential egquipment in
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S W\ & W N MO W O ®m N L s w N

the area; protection of redundant systems, equipment or trains,
if located in the same Fire Area, to maintain operability; and
separation or isolation of redundant equipment.

The Fire Hazards Analysis for the SHNPP demonstrates that
adequate fire protection measures are available in each Fire
Area or Fire Zone analyzed. [ disagree with the fourth issue
raised by Eddleman Contention 116 because the combustible load-
ing for each Fire Area is estimated conservatively; the smoke
removal rates are based on NRC recommendations; the measures to
reduce or mitigate fire effects are described in considerable
detail and are of demonstrated effectiveness; and fire detec-
tors to be utilized are proven designs. As discussed in Appli-
cants' Testimony of David B. Waters, the fire brigade will be
well-trainad, adequate in numbers and well-equipped to fight
fires.

9.19 Y.u have referred to Fire Areas a number of times in

your testimony. How are Fire Areas defined?

.15-
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of cccupancy of the plant space, the amount and dis

o

ribution of
combustib.e materials within the area, and the location of
safety-related systems and equipment. Areas important to the
Plant's capability for safe shutdown, such as electrical pene-
tration areas, cable spreading rooms, diesel generator areas,
switchgear and battery rooms, were designated as Fire Areas.
Other Plant areas were designated as Fire Zones within the Fire
Areas to facilitate the Fire Hazards Analysis and to ensure
adequate fire protection features are distributed within a Fire
Area as reguired by potential hazards present in each Fire
Zone.

Each Fire Area is bounded by barriers with construction
that provide a minimum three-hour fire rating (with the one ex-
ception of the smergency diesel generator rooms, described pre~
viously).

For each designated Fire Area, the Fire Hazards Analysis
evaluates separately the occupancy, boundaries, combustible
loading, control of hazards, fire detection, access and initial
response, fire suppression systems, Fire Area fire fighting
equipment, and the effects of postulated fires.

Q.20 How is the combustible loading of a Fire Area deter-
mined?

A.20 The severity of fire that may develop and the damage

that may result in the most extreme case in a Fire Area is a

1=




heat of combustion generated. As combustibles in an area are
!not point-source concentrated, a more realistic measure of the
relative fire hazard or exposure to fire damage of an area is
determined by spreading this combustible loading over the floor
area of the space or, in the case of a localized concentration
lof combustibles, over the floor area within the sphere of in-
fluence of the postulated fire.
The configuration of fire loading varies from area to

area. Some areas are devoid, or essentially so, of combustible

materials; other areas contain one or more localized fuel con-

cintrntions, spatially separated from each other. A localized

concentration of combustible material is delineated by finite
parameters beyond which the fire loading is sharply reduced.
Examples of local fuel concentrations considered include cable
linsulation in Motor Control Center units or electrical cabi-
nets, charcoal beds in filter housings, oil in equipment reser-
voirs, waste natorialg in containers or on skids, and similar
items. Linear concentrations of combustibles are usually asso-
ciated with cable trays either solely within the Fire Area or
extending through several Fire Areas by penetration of inter-
vening fire barrier walls.

To simplify the calculation of area combustible loadings,
conservative calorific values, based on the Eire Protection
Handbook, were adopted for classes of combustible materials

l%e
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which were representative of heat values of 3peciiic materia.s

grouped witiin the class. These include:

Ordinary Combustibles 8,000 BTU/1L

Combustible or Flammable 20,000 BTU/lb. (108,000
Liquids BTU/gal.)

charcoal 10,000 BTU/L1b.

(Combustible loading for minor amounts of grease, integral with
equipment, not exceeding one pound each, was not inventoried
since it does not create a significant fire hazard.) Using man-
ufacturer's data on cable construction of typical cables used
in SHNPP and the BTU content of the insulation materials, BTU
values were derived for each running foot (RF) of 24 in. wide

cable trays, as follows:

Power 180,000 BTU/RF
Control 157,000 BTU/RF
Instrumentation 95,000 BTU/RF

These values were adjusted proportionally for trays of differ-
ent widths. All cable trays were considered to be 40% loaded,
the maximum design loading of a cable tray.

The combustible loading for all cables routed in conduit,
cast concrete trenches, or contained within metallic cabinets
or consoles was not inventoried since they do not create a fire
hazard, as Jecognized by good fire protection engineering prac-
tice.

In addition to the combustibles normally present in an

area, an inventory of "transient" combustibles which migh®

18
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realissisally be inuroduced into areas as a part of planned
operaticn was incorporated in the Fire Hazards Analysis for
each Fire Area and Fire Zone. In most cases, the introduction
of transient combustible materials into areas where such mate-
rial may expose safety-related equipment will coincide with
scheduled station maintenance., Combustible materials that may
be introdiuced in Quantities sufficient to require special at-
tention include: construction materials, such as scaffolding,
shoring, forms, etc (although in the power block such materials
will be limited to fire retardant wood); resins in bulk quan-
tities and associated packaging materials; charcoal; combusti-
ble liguids, such as lubricating oils and paints; grease (oil
in solid state); plastic bags and protective sheeting;
packaging materials and containers, such as plastics, wood,
paper, etc; flammable ligquids and gases, such as solvents and
volatile fueis; rags; and anti-contamination clothing.

The Quantity, movement, use and handling of all such mate-
rials as well as the provision of supplemental fire protection
measures are administratively controlled in the plant through
written procedures. For this reason, the fire loss exposure
resulting from the addition of transient combustibles in an
area during these periods of increased plant surveillance,
strict procedural cont-ol and augmented area manning has been
considered as being no greater than that from the inventories
of nontransient combustibles normally present in each area,

except for the periods ¢f major plant outages.

“19-



'

b
W
0

b}
U
1
LB |
‘v
M

(8}

g : =
tal BTU and B

ey
[ 53
"
Mg
w
ot
(8]

calculated and then summed to indicate the total combustible
;fire loading for the Fire Area. The calculated combustible

| fire loading of a Fire Area was then used to compare the area
ifire hazard relative to those of other Fire Areas, to judge the
adequacy of the area boundary fire barriers, and to verify the
iproper selection of adequate fire control and suppression sys-
Etems and equipment.

| Q.21 What conservatisms are built into this analytical
:prccess?

12 | A.21 In determining the hourly rating of fire barriers in

13 [|the SHNPP power block, complete combustion of all combustibles
14 |is assumed and no credit is taken for the lack of continuity of
?combustibles. Nor is it assumed that automatic or manual fire

16 [|suppression systems will limit the extent of a fire. A fire

17 gbarrier hourly rating is selected for a combustible loading in

18

19 ? Q.22 Are smoke generation and removal rates "estimated"
20 lin the Fire Hazards Analysis as alledged in Contention 116?

21 E A.22 No. Smoke generation rate is not estimated; there
22 iara too many variables to determine what an average or even
24 liworse case smoke generation rate should be. Nor is smoke re-
94 (moval rate "estimated." It is assumed to be 1.5 cfm/sqg.ft. of

floor area for the most severe combustible lcad J area in the

-20-
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the BEVAC system. This is consistent with 3TP APCSE $.35-1, Ap-
ipendix A. Where less than the most severe combustible lecadin
iis present, a minimum assumed smoke removal rate is obtained by
fdividinq the combustible load of the analyzed Fire Area by that
;mnximum loading and multiplying by 1.5 ¢cfm/sqg.£ft. to obtain the
Eproportional cfm/sqg.£ft. required. This may be considerably
;loss than the actual capability of the HVAC system.

@ Q.23 What measures are incorporated into the fire protec-
|tion program "to reduce or mitigate fire effects?"

; A.23 A number of defense-in-depth passive and active fire
éprotection features/measures have been provided to reduce the
Z£ir¢ effects on the Plant safe shutdown in case of fire and
Efire damage to all Plant areas. These measures include limita-
| tion of the amount of transient combustible materials,
;utilization of fire-resistive construction, provision of fire-
%breaks and fire penetration seals in cable trays, utilization
;cf IEEE 383 cable (which has a low fire propogation rate), and
%installation of fire detection systems and automatic fire ex-
?tinguishinq systems. These measures follow the fire protection
;quidelines issued by NRC and are described in the Fire Hazards
fAnalysis and in the SSA in detail -- not just in a "qualita-
%tive” manner as alleged in Contention 116. The Fire Hazard
%Analysis constitutes a realistic and thorough assessment of the

|

inature of fires, the effects of fires and the ability to
|

control fire in the various Fire Areas of the SHENPP.

!
l
|
l
|
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A.24 Three different types of fire detectors will be used
| in the SHNPP: ionization detectors, thermal detectors and ul-
| travicolet flame detectors.

Ionization detectors utilize a small amount of radiocactive
imatorial which ionizes the air in a sensing chamber, thus ren-

fdcrinq it conductive and permitting a current flow through the

W 00 N e W N

|l air between two charged electrodes. This gives the sensing

-
o

| chamber an effective electrical conductance. When smoke parti-

;clos enter the ionization area, the conductance of the air is

| decreased because the smoke particles attach themselves to ions

e
w N

|causing a reduction in mobility. When the conductance is less

| than a predetermined level, the detector responds.

-
&

Thermal detectors operate on the rate of rise/fixed tem-

e
o Wn

;perature principle. Thermal detectors respond when the temper-

fature rises at a rate exceeding a predetermined amount or

[
~J

reaches a temperature set-point. Thermal detectors are an in-

[
w

}teqral part of the fire suppression system and actuate sprin-

N -
o w

ikler systems when a fire is detected.

Ultraviolet flame detectors use a Ceiger-Mueller gas type

n
=

lcathode tube designed to detect flame radiated rays at the ex-

N
8

étrcmc low end of the radiation spectrum.

L]
w

The Fire Hazards Analysis of each Fire Area discusses the

~N
>

‘types of fire detectors in each area.
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A.25 The
1

ioptimize early

l
;staqo and thus
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detection systems were
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warning of a fire condition in its incipient

to ensure timely fire brigade response. For

| this reason ionization type smoke detectors were selected as

| the principal detection system. These detectors respond tc the

ifirst traces of fire in the form of visible smoke or invisible

| products of combustion. Heat or flame is not required to acti-

vate the detector.

In locations additionally protected with automatic water-

ftypo suppression systems utilizing temperature actuated fusible

| link sprinklers and dry piping (preaction and multi-cycle)

2sprinklor systems, thermal detectors are used to initiate

lactuation of the suppression system.

These detectors have a

'tcmporature set-point approximately 30°F above environmental

lconditions to preclude inadvertent operation, but below the

| temperature required to open the fusible link sprinklers.

|

iThus, the detectors will alarm and initiate suppression system

%lctuation, allowing water iunto the system piping before any

|sprinklers open to discharge water on the fire.

For several specific applications such as the diesel gen-

lerator building and .the fuel oil pump area, ultraviolet flame

%dctoctors are utilized. These detectors are used primarily

lwhere anticipated fires will develop quickly with little or no

!
|lincipient or smoldering stage and where ignition is almost

iinstantaneous.

|
|
|
{
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A.26 A trained fire brigade will be available cn sach

%shift to respond to any fire event. A fire brigade response

| events within the power block. The SHNPP fire brigade, its ca-

;pabilities and its training are described in Applicants' Testi-

| Q.27 What automatic fire suppression systems have been
?provided in SHNPP?

A.27 Wet pipe sprinkler systems are the basic industrial
lautomatic water suppression systems. This type of system uti-
ilizes water-filled piping with closed sprinkler nozzles which
lopen one at a time when subjected to a predetermined tempera-
ture through the use of fusible links. Where the area

iprotcctcd by an automatic suppression system contains equip.me €

Ethat could be damaged by inadvertent activation of sprinklers,

lvariations in the wet pipe sprinkler system have been develcped

|

lwith applications in nuclear plants. The automatic suppression
isystems that will be installed in the SHNPP include the follow-
'

|

11. Pre-Action Sprinkler Systems

The pre-action sprinkler system consists of the same pipe

o2és



|
?

. . ol =P 2
T s O s Y 4 . Lx e imaareasd 4w *hk o g o o
alectro=nechanical valve 1s i1naserced LN The water

to the systeam. A two=-step release mecnanism 1s emp

. -

preclude inadvertent operation or water discharge due to me-

|

| chanical damage to the piping system. Thus, under non-£fire
‘conditions, mechanical damage to the piping system would not
%result in water discharge since the electro-mechanical valve
*would not have opened. Under fire conditions, thermal fire de-

gtectors sense the condition and electrically signal the

1
2
3
B
.
6
7
: |
9

lelectro-mechanical valve to open. This permits water to pass

iinto the sprinkler piping before a temperature sufficient to

-
o

Ll
=

lopen the fusible link sprinklers is reached. The system, in

;this mode, is now the basic wet pipe sprinkler system awaiting
%
|a temperature increase from the developing fire to initiate

-
w [ ¥

jsprinkler water discharge.

(=
.

This system will be installed in the areas shown in FSAR

[
w

;Table 9.5.1-3, which are primarily cable loaded areas and ordi~

-
N

inary combustible loaded areas where general sprinkler coverage

(=
~

!

on an area-wide basis is provided.

-
@

}2. Multi-cycle Sprinkler Systems

-
L'

The multi-cycle sprinkler system acts in the same fashion

[
o

las the pre-action system up to the point water is discharged

N
e

éfrom sprinklers. After activation, when the thermal fire de-

L] NN n N
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cyclical mode as dictated by high or reduced temperature sensed

|

| by the detectors. This added feature results in a much reduced
;overall discharge in volume of water as compared to the wet or
Epre-action systems and is used primarily in areas where consid-
jorltionl other than fire protection indicate an advantage to
ireducinq the overall quantity of water which must bs disposed

lof after fire suppression has occurred. Multi-cycle sprinkler

el @ ~J o w - w ~N |t

;syatems are installed in the areas shown in FSAR Table 9.5.1-4,

lincluding containment, diesel generator day tank enclosures and

S e
N = O

N Water Spray Systems

The water spray system is designed and acts in a fashion

[
w

| similar to the pre-action system, except that open spray aoz-

o
n e

:zlos or sprinklers are utilized in lieu of closed, fusible link

activated sprinklers. This provides for immediate water dis-

S
< o

;vatcd by thermal detectors. This immediate deluge is

[
(e o)

Eadvantaqeous in quickly suppressing fires with a potential for

=
O

irapid spread or rapid development of high heat release. Water

L
o

|spray systems are used to protect areas in the vicinity of cer-

~n
=

|tain equipment and transformers as detailed in FSAR Table

[ ]
»N

l9.5.1-5.

N
w

Q.28 What design considerations went into the establish-

n
-

iment of the fire suppression systems?
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type, covarage, actuatisn and supers

fire suppression systems provided in each Eu

scribed in the Fire Hazards Analysis. The role of autcomatic
| suppression is to ensure suppression and to extinguish a fire
| condition, regardless of the fire brigade response, where con-

| siderable combustible loading is present. The selection of the

W 0 N Y Ul e W N

o
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Q.29 What additional fire fighting capability has been

:provided for use by the fire brigade?

e
w N

A.29 Each area of the SHNPP can be reached by at least

—
Fs

;two fire hose streams. In addition, there will be a fire en-

[
w

lgine on site ready to respond immediately to a fire event. The

?capability of the fire brigade is discussed in more detail in

[
N

iApplicants' Testimony of David B. Waters.

[
~

Q.30 In summary what does the Fire Hazards Analysis denm-

e
v

onstrate regarding the potential effects of a fire at the

N
o

A.30 The Fire Hazards Analysis verifies the effectiveness

NN
N -

;of the fire protection program by evaluation of fire hazards,
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assurance tiiat saTe

'O

of the area hazards, have been provided. In summary, the Fire
Hazards Analysis demonstrates that the SHNPP can safely shut-
down the reactor, maintain it in a safe shutdown mode and mini-
mize radiocactive releases to the environment even in the event
jjof a fire.

| Q.31 The fifth issue raised by Eddleman Centention 116 is

éan allegation that "the effect of a fire in a Fire Area or Fire

W 0 N 6 n e W N -

EZOne with a combustible loading greater than 240,000 BTU/sq.

%ft. doesn't get dealt with in realistic terms." Is there any

e
- o

IFire Area or Fire Z2one in the Harris Plant with a combustible

[
n

;loadinq greater than 240,000 BTU/sq. £ft?

A.31 Yes. Two Diesel Generator Fuel 0il Day Tank Enclo-

[
w

-
£

;sures (Fire Areas 1-D-DTA and 1-D-DTB), each have a combustible

[
w

gloadinq of 2,920,000 BTU/sq. ft. (assuming total combustion of
'3,000 gallons of diesel o0il); Ciesel Fuel 0il Storage Tanks A

(=
N

§and B (Fire Areas 12-D-TA and 12-D-TB) each have a combustible

(=
~

|loading of 17,500,000 BTU/sq. ft. (assuming total combustion of

[=
@

%175,000 gallons of diesel o0il). For this calculation No. 2

N
o v

Q.32 What provisions are made to deal with a postulated

[ ]
(=

|fire in the diesel fuel oil day tank enclosures?

[N
N

A.32 The diesel fuel o0il day tank enclosures are each

N
w

gisolatod from other Fire Areas by three hour riated concrete

N
=

|
Ifire walls. Although the calculated combustible loading of the

|
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ed loading is extremely conservative since it is based on the

itotal volume of cil in the enclosure. The only realistic way
ito postulate combustion of the volume of oil in the fuel oil
?day tank is attendant to a rupture of the tank. The diesel

;fuel 0il day tank is a safety class 3, Seismic Category I com=-

!
|

| ponent which is designed to remain functicnal after a Safe
ishutdown Earthquake. NRC regulatory guidance in the Standard
?Review Plan (NUREG-0800, Section 9.5.1 BTP CMEB 9.5-1 1 C.1.b)

i
|

| provides that "worst case" fires need not be postulated to be

isimultaneous with nonfire-related failures in safety systems,
iplant accidents, or the most severe natural phenomena. Even in
@the highly unlikely event of a rupture of the diesel fuel oil
?day tank followed by combustion, only a2 thin layer of oil would
%actually be ignited in a fire. Furthermore in the event of
ifiro, an automatic multi-cycle sprinkler system would be actu-
%ated by thermal detectors to cool the oil below the ignition
ipoint. If the thermal detectors or the valve automatic release
Efailed to operate, the sprinkler system could be actuated manu-
lally. Finally, automatic fusible link fire dampers are pro-
;vided to the diesel fuel cil day tank enclosures to limit the
;amount of air available to support continued combustion. All
%of these design features in combination provide assurance that
Ein the highly unlikely event of a postulated fire in the diesel
Efuol 0il day tank enclosures, the fire will be quickly

!

;containod.

29«
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S.33 What provi
fire in the diesel fuel ¢il storage tanks?

A.33 Diesel fuel cil storage tanks A and B are installed
%underground in the yard area of the SHNPP, over 175 feet from
éprincipal plant structures. The tanks are constructed of rein-

:forced concrete designed to Seismic Category I requirements and

W O SN & v a2 L M-

S e
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loil day tanks, a fire in the diesel fuel oil storage tanks is

;extremely remote. However, in the unlikely event of a fire,

[
w

:thc physical location of the tanks away from plant structures

[
>

\ 15 ;prccludc any potential impact to safety related systems. The
16 [|emergency di'esel cperation would not be impacted by a fire in
17 jthe diesnl fuel o0il storuge tanks since the day tanks contain
18 #onouqh diesel oil to operate the emergency diesels.
19 é Q.34 In your professional opinion are these measures ade-
20 fquate to protect the SHNPP in the event of a fire in the diesel
21 ifuel 0il day tank enclosure or diesel fuel oil storage tanks?
22 | A.34 Yes.
23 Q.35 In conclusion, is the SHNPP fire protection program

7adoquatc to protect the public health and safety?
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ifidence in the efficacy of the Harri ire protecticon program.
! A.36 I have confidence in the efficacy of the SHNPP fire

| protection program because of the "defense in depth" concept

| that has been used in the development of the program to ensure:

a) prevention of fire initiation through the contrel,
separation and guarding of sources of ignition;

b) prompt detection of fires or incipient fire condi-
tions in areas containing safety related equipment or in
areas of high combustible loading which may expcse safety
related equipment;

W 0 N B e W N
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e) effective suppression of fires to limit consequent
damage and to reduce exposure to safety related equipment;

(=
n

d) confinement of fires to their areas of initiation by
provision of fire barriers, spatial separation and segre-
gation of combustibles; and

-
- W

e) separation of redundant safety related equipment to
maintain operational capability under postulated fire con-
ditions.

[
wm

S
~ o

lefficacy of the fire protection program. A SSA was subse-

—
@

iquently performed using even more stringent criteria than the

[
o

|Fire Hazards Analysis. The results of the Fire Hazards Analy-

L
o

flis and the SSA demonstrate that safe shutdown of the Plant is

~n
[

:asuurod even in the event of a fire. Applicants have adopted

n
N

zadministrativc controls, fire fighting procedures, fire brigade

»n
w

training and measures for fire protection that supplement the

| fire protection design features and provide added confidence in

[N
.-

[ 5]
w

the SHNPP fire protection program.
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o
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EXPERIINCE SUMMARY

Srincipal Mechanical Engineer with 19 years cdiversifiec exgerience in
engineering and oesign cf fire protection, plumbing, HVAC anc waste
treatment/water pollution control systems of fossil and nuclear fueled
electric generating stations anc industrial projects including aogministrative
and/or technical supervision of fire protection engineers, mechanical and/or
buildings engineering cesigners. Responsibilities includec developing fire
protection, olumbing and other mechanical water system cesigns and basic
design criteria. Prepared system flow diagrams, calculations, input criteria
for ophysical oesign drawings, economic anmalysis of equipment options,
procurement specifications, purchase requisitions, bic evaluations, equipment
selection studies and purchase recommencations. Supervised equipment
instzllation, engineering coordination with other engineering disciplines,
clients anc authorities having jurisdiction. As senior enaineer, was assignec
as Lead Fire Protection Engineer and was responsible for the design of an
entire nuclear power plant fire protection system/progrmm including licensing
support, manpower planning and coordimation with other project areas.
Prepared preliminary, fimal and special safety analysis reports for nuclear
fueled electric generation stations.

As Princizal Engineer continued as Lead Fire Protection Engineer responsible
for ruclear plant fire protection systems and programs, and prepared company
fire protection stangarss. In January of 1981 was assigned tc supervise the
Fire Prote~tion Engineering group and was responsible for technical and
aoninistiative fire protsction engipeering operations. Supervised
engineering, Osign and other actlivities on fire protection systems for all
muclear ind fossil projects in Ebasco's corporate offices, responsible for the
gevelopment of company fire protection technical standards and standard
specifications. Ensured these activities were performed in an efficient anc
timely manrer, in accordance with company procedures/guides to provicge a high
quality proouct.

REPRESENTATIVE EXPERIENCE
Client Project Size Fuel

rarclina Fower % Shearon Harris 900 MW Nuclear
Light Company - Nuclear Power Plant

westinghouse

Pressurized water

Reactor uUnit

Louisiana Power & waterford SES 1165 MW Nuclear
Light Company Unit No. 3

Combustion

Engineering

Pressurized water

Reactor Unit



Client

wmashington Public
Power Supoly
System

Taiwan Power
Company

Carclira Power
& Light Company

Iowa Public
Service Company

Houston Lighting %
Power Company

Orange and
Rocklang
Utilities Inc.

Florica Power i
& Light Co.

ode

MARGAREZTA A4, SERBANZSCU

Project

WPSS Unit vo. 3
Combustion
Engineering
Pressurizec
Water Reactor

Chim=Shan Unit
Nos. 1 & 2 GE
Boiling water
Reactor Units

Shearon Harris
Nuclear Power
Plant Units 1 & 2
westinghouse
Pressurizec water
Reactor Units

G Neal Unit No. &

Allens Creek Nuclear |

Generating No. 1

General Electric

Boiling Water Re-
actor Unit

Limestone Electric
GCenerating Station
Unit Nos. 1 & 2

Lovett Station
Coal Conversion
Unit Nos, 4 &% 5

St Lucie Power
Plant Unit No. 1
and

St Lucie Power
Plant Unit No. 2
Combustion Engi-

neering Pressurized

Water Reactors

REPRESENTATIVE EXPERIENCE (Cont'c)

Size
1300 Mw

600 MW ea

900 MW ea

3576 MW

1200 MW

750 MW ea

200 MW ea

890 MW

850 My

Fuel

Nuclear

Nuclear

Nuclear

Coal

Nucleur

Lignite

Coal

Nuclear

Nuclear




Client

Comision Feceral
de Electricicad
~ de Mexice

Consclidated
Edison Company
of New York

Knolls Atomic
Power Laboratory

Clark 0il anc
Refining Cormo.

Arkansas Power &
Light Co.

HNG Synfuels

Company, Texas
Inc.

Virginia Electric
ang Power Co.

Power Authority
of the State of
New York

Electra de
vViesgo, SA Spain

:fqh.—-q - r-:a.,;——a
MARGARZ TA A SL=E-NLSCU

Project

Laguna Veroe
Power Plant Unit
Nos. 1 & 2 General
Electric Boiling
Water Reactor
Reactor

Arthur Kill Unit
Nos., 2& 3

Knolls Facilities
Mocdification
Program

Feasibility Stuagy
of Prooucing
Gasoline from Coal

Coal to Medium
Btu Gas

The River Plant
Coal to Methanol

Surry Unit Nos. 3 % 4

Babcock & wilcox
Pressurized water

" Reactor Units

Astoria Unit No. 6

Greene County
Nuclear Power
Plant Sabcock %
wilcox Pressurized
water Reactor Unit

Santillan Nuclear
Power Plant

REPRESENTATIVE EXPERIENCE (Cont'c)

Size

€75 MW ea

200 MW/
300 Mw
Respectively

950 MW ea

830 Mw

1300 MW

1100 MW

Fuel

Nuclear |

Coal Re-
conversion

0il to
Nuclear
Synthetic

Synthetic

Synthetic

Nuclear

0il

Nuclear

Nuclear




REPRESENTATIVE EXPERIINCE (Comt'c)

Client Project Size
People's Republic Shiheng Power 300 Mw
of China Plant

Huai-Nan Fower 800 MW
Plant
Ebasceo Nuclear Stancarc- 1200 MW

ization Programs

GE Boiling water
Reactor Unit, Com=-
bustion Engineering
Pressurized water
Reactor Unit, west-
inghouse Pressurized
mater Reactor Unit

Ebasco Coal-Firecd Reference 400 MW
Planrts 600 MW
800 MW

EMPLOYMENT HISTORY
Ebasco Services Incurporated, New York, NY; 1978-Present

o Principal Engineer - Supervisory Function, 1/8l-Present

- Lead Engineer 7/80-1/81
(o] Senior Engineer - Lead Engineer 1/79-7/80
- Support Engineer 7/78-12/78

Stone and Webster Engineering Corpcration, New York, NY; 1973-1978
0 gEngireer in Power

Hydrotechnic Corporation, New York, NY; 1969-1973
0 Mechanical Design Engineer

Spotnails, Incorporated, New York, NY; 1966-1969
o Mechanical Oraftsman - Designer

Interzoo, Caserta, Italy; 1963-1966

Fuel

Coal
Ceal

Nuclear

Coal
Coal
Coal
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EDUCATION

Polytechnic Institute of Bucharest, Master of Mechanical Engineering - 1565

Trane Ecucational Division, Trane Air Concitioning Clinic - Completed Course

PROFESSIONAL AFFILIATIONS

National Fire Protection Association - Memler
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2.1 SCOPE & PURPOSE

2.1 The purposa of this test is to qualify for {nsurance purposes a
sctive Envelope for Redundant Class 1E Cables 1n Nuclear Power
n the same Tire area. re area 1s defined
a3 that portion of a building that 1s encompassed by rated fire walls,
ctﬂtr?s and floors.) The maintenance of circuit integrity in these
Class 1E safety circuits during a postulated firs is of prime importance.

2.2 The intent of this Test Methud 1s to establish a protective envelope that
maintains circuit integrity for safety circuits when:

--=Redundant safety circufts, loccated in the same fire area, are exposed
to a fire outside of the cable system, or

---Redundant safety circuits, located {n the same fire area, are
exposed by a fire originating in an adjacent "protected-in-place®
cable system, or

---Redundant safety circuits, located in the same fire area, are
subjected to mechanical impact damage as simulated by a hose
stream, or other fmpact test.

3.0 ACCEPTANCE CRITERIA

ANI/MAERP Acceptance will be based on the completion and review of all
of the following:

3.1 Successful passage of fire tests, as outlined in Section 3.4 of this test
method, and submittal of necessary test documentation as prepared by a
recognized testing laboratory or consultant.

3.2 A Quality Control/Quality Assurance Program for the system/design
shouid be submitted for review. Complete details covering installation
procedures, physical characteristics, identification methods, sample
forms for third party sign-off, etc. should be included.

The QC/QA Program 4s considered an integral part of the acceptance
process and varfations between the QC/QA Program for the test and the
program developed for the actual fnstallation will-not be acceptable.

3.3 A1l materials and components in the completed syst-.. with the excep-
tion of the cable, shall be rated as non-combustible i.e., Flame Spread,
Fuel Contributed, and Smoke Developed ratings of 25 or less.

Materials or components that are combustible or hazardous during the
installation phase, should have a materfal hazard analysis performed
with procedures developed for quantities on hand, storage practices,
and precautions to be taken during fnstallation.



3.4 The Cadle Protactive Envelope shall be exposed to the following fire
endyrance and hose stream tests. Test configuration and detafls should
be submitted for review and coment prior to tast.

3.4,1 Test I - Exposure Fire - The Protective Envelope shall be exposed
i a perature-time curve found in ASTM E-119-76
(ANST A2.1) for a minimum of one hour. Sketch # 1 outlines a
suggested test configuration.

3.4.2 Hose Stream Test - Immedfately followiry Test I, accessidle sur-
Taces of the Protective Envelope shall be subjected to one of the
following hose stream tests., The hose stream shall be applied
for a minimum of 2 1/2 minutes, without dc-oncrguing the circuits.
PROPER SAFETY PRECAUTIONS SHALL BE EXERCISED. One of the follow-
ing tests shall be used:

1. The stream shall be delivered through a 2 1/2 inch
national standard playpipe equipped with 1 1/8 inch
tip, nozzle pressure of 30 psi, located 20 feet from
the system. ’

or

2. The stream shall be delivered through a 1 1/2 inch
nozzle set at a discharge angle of 30° with a nozzle
pressure of 75 ps! and a2 afnimum dischnrgc of 75 gpm
with the tip of the nozzle a maximm of 5 ft. from
the system,

or

3. The stream shall be delivered thl'OU¥h a11/2 inch
nozzle set at a discharge angle o1 15° with a nozzle
pressure of 75 psi and a minimum discharge of 75 gpm
with the tin of the nozzle & maximum of 10 ft. from
the system. :

NOTE: #1 1s the preferred test.

3.4.3 Test Il - Internal Fire - For systems/designs that require heat
activate t ective Envelope, the system shall also be
subjected to Test II - Internal Fire. Sketch #2 outlines a
suggested test configuration.

3.4.4 Cable Construction & Test Details

3.4.4.1 Cables shall be energized for circuit monitoring
during Test Method I. For the purpose of this test
rﬁnd. "energized" means sufficient current to monitor
ailure.



3.4.4,2 Cable constructions shall be representative of cadle
used at the site. Cable tray loadings shall be in acc-
ordance with suggest d test layouts.

3.4.4.3 In both test methods, cable tray constructicn shall be
representative of actual sfte conditions, where applicabdle.

3.4.4.4 Cable system supports shall be those currently found in
nuclear power plants and follow accepted installation
procedures. Care should be exercised in using only
supports that are necessary for the test. Supports that
are used for the Protective Envelope shall be part of the
final installed design.

3.4.4.5 Thermocouples shall be Tocated strategically on the
surface and at one foot intervals in the cable system
and temperatures recorded throughout the test.

3.4.4.6 Fire stops or breaks, 1f used, shall be acceptable to
American Nuclear Insurers. Faflure of the fire stop
or break shall not necessarily constitute a faflure of the
the Protective Envelope.

3.5 The tests shall be constituted a faflure 1f any of the following occur:

1. Circu'ts fafl or fault during the fire test as required
in Test I or fail during the hose stream test.

2. Cotton waste 1n Test II ignites during the test period.
3.6 The minimum fire endurance rating acceptable for Test I shall be one

hour. If longer ratings are desired, they shall be in one hour
increments, such as 2 hr. and 3 hr. ratings.

4.0 FINAL ACCEPTANCE

Prior to any installation at plants insured by American Nuclear Insurers,
or Mutual Atomic Energy Reinsurance Pool, complete plans outlining system
to be installed, location, etc. shall be submitted for review and acceptance.

JULY, 1979
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SUGGESTED TEST LAYOUT - TEST METHOD 2
INTERNAL FIRE TEST

COTT'N (OPEN AT BOTH ENDS) CABLE PROTECTIVE ENVELO
WASTE ;
T
MM—”‘—*

-t

e — & FT. _—

NOTE 1: COTTON WASTE SHALL BE PLACED OVER THE ENTIRE TOP SURFACE
OF THE TEST SYSTEM AND A SAMPLE SYSTEM 6 INCHES BELOW
THE TEST SYSTEM. '

NOTE 2: THE CABLES USED IN THE TEST SHALL BE REPRESENTATIVE OF
THE CABLE USED AT THE SITE. LOADINGS SHOULD BE 20% FILL
WITH RANDOM LAY.

THE CABLES IN THE TRAY SHALL BE IGNITED USING THE “OIL
SOAKED BURLAP® METHOD AS OUTLINED IN I1EEE/ICC/W6 12-32,
DATED 6/27/73, OR OTHER ACCEPTABLE "FLAME SOURCE",

OBSERVATIONS AND THERMOCOUPLE READINGS SHALL BE MAINTAINED
g&gmmmnmcr IGNITION OF THE “FLAME



SUGGESTED TEST LAYOUT - TEST METHCD 1
‘ EXPOSURE FIRE TEST

CABLE PROTECTIVE ENVELOPE (Note 1.)

FRONT YIEW END VIEW
(MO SCALE)

NOTE 1: TWO PROTECTIVE ENVELOPES TO BE TESTED. ONE LOADED TO MAXIMUM (40%)
DESIGN AND ONE LIGHTLY LOADED.(ONE LAYER).

SUFFICIENT CIRCUITS TO BE MONITORED TO DETECT FAILURE; CIRCUIT TO
CIRCUIT, CIRCUIT TO SYSTEM, OR CIRCUIT TO GROUND.

’ YARIOUS TYPES OF CABLE; SUCH AS POWER, CONTROL AND INSTRUMENTATION.
CABLE SHOULD NOT EXTEND MORE THAM THREE FEET OUTSIDE THE TEST OVEN.

NOTE 2: DUE TO FURNACE DESIGN, IT MAY BE NECESSARY TO ENTER AND EXIT THE
FURNACE ON THE TOP OR THE SIDE.
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BY MR. O'NEILL:

Q Mrs. Serbanescu, do you have before you the
document which has been identified as Applicants' Exhibit
6?

A (Witness Serbanescu) Yes, I do.

Q Can you identify this document?

A This document is the Final Safety Analysis Report
Section 951 and Appendix 95-A, Fire Protection System,
with revisions of 10/10/1984 for the Shearon Harris
Nuclear Power Plant.

- And this is the document that is referenced in
a number of places in your prefiled statement?

A That's correct.

MR. O'NEILL: Mr. Chairman, I would move that
Applicant's Exhibit 6 be received into evidence.
MR. EDDLEMAN: I think I am going to have to ask
a couple of questions before I say okay.
JUDGE KELLEY: All right. Go ahead.
VOIR DIRE EXAMINATION
BY MR. EDDLEMAN:

Q In the supplemental testimony, Mrs. Serbanescu,
you describe, in answer three on pages two and three,
some changes, I believe they may go over to -- Yes,
they go over to page four.

Do you have that before you?
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(Witness Serbanescu) Yes, I do.
Which exactly questions are you referring to?

A% I refer to answer three which begins toward
the bottom of page two and continues to the top part of
page four.

A Yes.

Q Did Carolina Power and Light Company or you
have available to you the calorific value of diesel fuel
oil of 140,00. Btu's per gallon before August 9th of
this year?

A Would you please repeat the question?

Let me rephrase it a little bit.

<
A Okay .
“

Did you know that diesel fuel had a calorific

value of 140,000 Btu's per gallon or thereabouts before
August 9th of this year?

A Are you asking me if I have personal knowledge
of this?

Q Did you have personal knowledge of 1t?

A Yes, I did.

G You obtained that from the standard reference

that you mentioned in your testimony, did you not?

A That's correct.
Q And do you know what the date of that reference

is, when it was published?
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A From the top of my head I would not know.

Q Qkay.

As to the second item on page three, the calorific
values per running foot of a typical loaded cable tray,
the statement 1s made here:

"Generic data was previously employed
because the actual cables to be used at the

Shearon Harris Nuclear Power Plant had not

been determined."

Are you aware of interrogatory responses to some
of my interrogatories specifically ccacerning the type
cable qualification for the Shearon Harris Nuclear Power
Plant, have you ever seen those in connection with your
work on this contention?

A To be honest with you, I do not recall if I saw
that. But if they are in my witness book, I could take
a look at them.

Q Could you look, please, to see if you have some
responses that were included in a document dated April 17,
198492 It concerns quite a number of contentions
and I don't know if they would have given you the whole
document or broken out the part that concerns =-- the part

concerning Contention 116 ==

A "Applicants' Responses to Webls Eddleman

General Interrogatories," yes, I have it in my
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witness book.
Q Could you please look up the part related to
the responses dated April 17, 19847
A Pertaining to Contention 116, is that correct?
Q Yes, Ma'am.
A If you could refer to the interrogatory number
it would help me.
Q All right.
These begin with 116-1 whicn has a page number 50
down at the bottom on my copy. I would be willing to
show you my copy if it would help, if your counsel does
not object.
A All right. I have found on page 50 answers
to interrogatories on Eddleman 116, yes.
It is item....?
Q All right.
What I would like you to do now, please, on page
52, in approximately the middle of the page -- Do you have
that page?
A 116-1. I have page 50.
Q 116-1 -~ pardon me, 116-2, Item H.
A On page 52 I have 116-5 in the middle of the
page.

Q I am wondering it we have the same date.

Do you have 116~1 on page 50°?
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! A I have 116-1 on page 50.
2 Q Do you then have 116-2 on page 51?
. 3 A Yes, I do, 116-2 on page 51.
4 Q And then on page 52 does your copy have a

S|l continuation of the subletters e, f, g and h of 116-2?

3 A Yes.
7 Q Okay .
8 Could you please read Item H as it appears in
9l the middle of that page?
10 A "Please identify all tests of flame
L spread in-between cables of type used in any
12 of the areas referenced in your interrogatory
. 13 115«F...."
14 Q Is that 116 ==
15 A I beg your pardon, it is 116-5F -- ",..and
16 all other tests involving fires in such cables
17 that have been done, to your knowledge. Please i
18 identify all documents referring to such tests i
19 for giving the methods or the results, if any, ;
20 of such tests." ;
21 Q Okay . |
. 2 A The Applicants' response is right here. |
23 Q Righte. %
24 A "The Shearon Harris fire protection |

Ace-Federsl Reporters, Inc.
28 system, as discussed in FSAR 95-1 and 65-8 and

|
{
|
|
|
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the safe shutdown analysis is designed..."

- Excuse me, are your reading Answer A?
A I'm sorry.
Q I wanted to refer you to Answer H, which in my

copy appears at the bottom of page 53 and continues over

to page 54.
A Yes.
Q Okay .
A I have it.
Q All right.
A What is your question?
Q The second sentence that just takes up the

last four words on page 53 and then continues on page 54
as I read 1t 1is:

"It should be noted that CP&L provides
specifications for Class lE cable for the
manufacturer/supplier...," and then the next sentence

continues:

"Based on these specifications, the
manufacturer/supplier provides an acceptable
cable...," and it then goes on to list specifications

for cable.
A That is correct.
- Okay.

Now my question 18 - well two questions:

4262
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Did you participate in the pyeparation of answers

to these interrogatories?

A Yes, I did.

But you realize that the type of cable, the
actual specific type of cable used at the plant -- or the
calorific value for the expected type of cable used in
plant was not available to us until recently.

Q When was it available?

A I am aware that we.... Ebasco 1s an organization
consisting of a number of disciplines. And on a nuclear

_power plant ycu have a large number of disciplines.

Fire protection gets involved and coordinates
irformation coming from various disciplines. At the. time
when the FSAR was written up until recently fire protection
was not aware of the specific values for the -- calorific
values for the actual cables used at the plant. And
to the best of my knowledge the electrical departments
did not have the specific information pertaining to the
Shearon Harris Power Plant until recently.

Q Did you state a date -- Do you know a date when
that information became available to fire protection or
to electrical engineering?

A I would not recall it from the top of my head.

41 Was 1t before August 9, to your recollection?

A To my recollection I don't think so because

L T R e A
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if it would have been we would have incorporated it or it

might have been in that time frame. But the information

available was not sufficient for us to perform the calculations

and re-do 1it.

Q Is the calorific value per running foot of a
cable for nuclear applications one of the specifications
that is made for 1t?

A Could you please repeat the question?

Q Is the calorific value per running foot of one
of these cables for nuclear applicaticns a required value
or something that 1is specified for the cable in the cable
specification?

A I do not believe that in the electrical department
specification they have the calorific value specified.

What they specify in their specifications are the
cables to be in accordance with IEEE 383, which 1s
special tests which the cables pass.

But the cable installation is a different subject,
and only after you get the actual cable for che plant do
you really know what calorific value you get for the
expected cable.

Q I can understand that.

Do you know if cable was installed on-site before
August 9th at the Harris plant?

A I believe it was, but I would like to ask

L___________________________________________________________________________________
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A (Witness Waters) Yes, there was certain cable
installed on-site.

Q And were you with the Board and the parties on
the tour that we took to the plant last May?

A No, I was not.

Q Are you familiar with the cable spreading room at

the plant?
A To a general degree, yes.
Q Were you in it at any time that you could observe

whether cable was installed there prior to August 9th of
this year?
A I don't remember specifically.
Q Okay.
MR. O'NEILL: Mr. Chairman, I am going to object
to this line of questioning as being somewhat frivolous.
I think Mrs. Serbanescu has testified that some time this
summer she received from the departments in Ebasco more
specific information on the cable that 1s to be installed
and is installed in the Harris plant, and that we updated
the exhibit -- the FSAR section based on the new information.
Whether or not there was more specific information
possibly available before August 9 1is really irrelevant
to anything before us now.
We have made an effort to make sure that this

Board has the most up to date information available to us
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at this time. And whether or not we could have made some
changes on August 9 when we filed the exhibit previously
is really a meaningless exercise.

Similarly we will concede that we did have the
calorific value of diesel fuel oil on August 9 and included
that in the prepared written statement of August 9 and
did not make the change in the FSAR. Again, that fact
is really meaningless to this testimony and I think we
could move on to ¢:mething more productive.

MR. EDDLEMAN: What I am trying to get at is
whether the Applicants had the information available. I
explored it with Mrs. Serbanescu and then I wanted to
explore it with Mr. Waters, did they know at the site what

these calorific values of these cables were. I mean those

of us that saw them know there were quite a number installed.

I don't know what their practice is but I think
it is certainly relevant to whether they could have
filed information on August the Yth whether they knew
those values in advance. And if they failed to communicate
them to their own fire protection people it seems to me
that is Applicants' problem and certainly not mine.
JUDGE KELLEY: How do you respond to Mr. O'Neill's
peint that whatever the values -- whatever the knowledge
of the values may have been earlier they have been disclosed

now, as I understand 1it?
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MR. EDDLEMAN: Well, I certainly am not surprised

by the calorific value of diesel fuel, I know that myself.

JUDGE KELLEY: Okay.

MR. EDDLEMAN: But as to the cables, I think it
is new information to me. I got -- I only received the
revised Exhibits 6 and 7 this morning. They were sitting
here waiting for me when I came in. I am not even sure
whether I was told by Applicants' counsel that they were

going to revise them; they may have but I am not certain.

MR. O'NELiLL: Mr. Eddleman, you may recall that in

the motion -- in the supplemental testimony all of this was
discussed and indeed we referenced a letter of October 10
where a draft form of all of these changes was submitted

to the Staff and to all of the parties and you can see
specifically in that draft where values were marked out

and new values were inserted, ancd we have now retyped that

information for the convenience of the parties and the

i Board for a clean record.

MR. EDDLEMAN: Mr. O'Neill, I am not sure I
have received that information in the mall yet.

MR. O'NEILL: I could say that it was mailed
on the 10th of October from Raleigh and it was referenced
in the motion that we filed.

And certainly when I called you we discussed the

fact that we were going to file this as a courtesy to malke
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1| sure you were aware of it.

2 JUDGE KELLEY: Let me ask a somewhat different
. 3|| point, Mr. Eddleman:
4 Even assuming that the information as to specific

$|| values 1s new to you -- or relatively new to you, is it
6]l startling, is it surprising in some sense? Or 1is it ‘
7| within the oounds of what you would have expected to see |
8ll there anyway?

9 MR. ECDLEMAN: Judge, I didn't have any bounds {
10fl in mind. The large jump in the instrumentation cable 1
M| value is surprising. The offsetting trays of the tray 1
12| £111ing end zone, which are Items 3 and 4, are I think

. 13|| significant variations from what was there before.

14 It is basically like you look at a structure and

15| then all of a sudden all parts of it are juggled and it

16{l 15 put back together --

17 JUDGE KELLEY: I guess what I was expecting was |

18| «~ and I don't frankly know the answer to this, but what I |

191l was expecting was that these values would be within certain

20| NRC-prescribed parameters. Isn't that the case?

21 And if they are, so what, if they are high, low
‘ 22| or medium?

23 MR. EDDLEMAN: Well the thing I am getting at is

24|l that if, and to the extent they had this information and

Ace-Federal Reporters, Inc.
didn't prefile it on August 9th, I am not going to object
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because I think it is, you know, updating of information. But
I think that the Intervenors would be entitled to the same
consideration to the extent that we come up with new
information, or any of us do, in updating exhibits or
testimony. That's the point I am trying to nail down
here.

JUDGE KELLEY: Well do you feel, on the basis
of what we have heard -- is it your contention that we
really have information here which apparently was avallable
months and months ago that has just now surfaced?

MR. EDDLEMAN: Well I think I need to ask about
Items 3 and 4 to find that out.

JUDGE KELLEY: Do it briefly and then we'll get

on with 1it,
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WRs/pp 1 |
Take 3 !
1 BY MR. EDDLEMAN: |
2 Q Do either of you, Mrs. Serbanescu or Mr. Waters, |
3|l know wnen the AE regulation of the strength of seismic
. - supports referred to in answer -- in Item 3 on the bottom of
S page 3 of answer of the Supplemental Serbanescu testimony,
6| when tnat reevaluation was performed?
7 A (Witness Waters) I do not.
8 A (Witness Serbanescu) Mr. Eddleman, could you
9 please give me, once more, the page number?
10 Q Yes., It's item 3 at the bottom of page 3 of |
" your supplemental testimony, dated October 1ll. It states: E‘
12| "A reevaluation of the strength of seismic supports is 1
@ 13| werified sufficient support to allow control and .
14 instrumentation cable trays to be filled to a maximum of ;
15/ 60 percent." i
16 A No, I do not know the date.
17 Q Do you nave any knowledge of whether that date was L
18| before August 9?
19 A I do not nave any knowledge to that effect.
20 Q Okay. It then goes on to say, "on the other hand
2'h capacity derating requirements have established a limit of
. 22 li 30 percent maximum fill for power cable trays." Do you know
23 when those capacity derating requirements were first establisnea?
24 A I'm sorry,but I do not know. ;
Ace-Federal Reporters, Inc.
25 Q And you just don't know at all; is that right?
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A I do not know when they were established.

Q Vo you know when you received them?

A It was sometime between my prefiled testimony and
the additional testimony.

o All right.

A -~ to the best of my recollection.

Q Okay.

In Item 4 -- eitner of you that knows the answer
please answer. It says, "Adjustments have been made for
actual electrical cable tray width and height. Was the width
and height of the actual installed cable trays in the plant
unknown before August 9 of this year?

A I could answer that question, Mr. Eddleman.

Before August 9,the consideration was that we
took a calorific value for a running foot of cable tray 24
inches wide filled to a depth of 4 inches..” There have been
adjustments made in the calorific value calculations for
cables narrower or larger than 24 inches.

What this statement means, nowever, is that the
new calorific value, as you can see on page 3, were calculated
on a 40 percent load of all the trays, including the power
cable -~ even though the power cable tray in actuality is
filled only to 30 percent now. Therefore, we had to make
adjustments to that.

An equivalent of 24 inch cable tray was considered
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and variations from that have occurred. So that's what tne
6 means.

We have found now, that there are additional cables
which have been filled to the five and a quarter inch depth
and that the risers have been filled to six inches. And we
adjusted for this accordingly.

Q Okay. Now,I'm not quite sure that's the answer or
an answer to the question I asked.

Were the actual maximum fill depths measured at
the plant, thosé that are referred to in item 4 of that answer?

A These numbers were given to us by the electrical
department.

Q Of Ebasco?

A Well I am Ebasco but I assume that our Ebasco people
have been in contact with CP&L because we don't work by
ourselves. We work together witn CP&L.

Q Mr. Waters, let me ask you were the horizontal
runs in the cable trays and the cable risers available to
measured as to their depth of fill with cable before August 9,
to your knowledge?

A (Witness Waters) Not to my knowledge. I am not
aware of any measurements that were specifically done or if it
was related back to this at all.

Q Do you know of any reason why those things couldn't

nave been measured before August 9 at the plant?

|

t
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A No, except for the fact that in some areas all
cables have not been installed.
Q Is it true that all cables have been installed now?

A No.
Q Well, I'm not going to obje~t to the admission of
the Exhibit, I just wanted to pin down that some of that

information had been available.

JUDGE KELLEY: Okay. We have a motion to admit and
I guess I would just observe that in gei.eral. It seems to
me that to some extent you could pursue that sort of thing
on cross. You can do it now or earlier , and it really
doesn't make much difference. You've got answers to some
questions along that line. But Staff has no objection to
the admission of the testimony?

MRS. MOORE: The Staff nas no objection.

JUDGE KELLLY: All right, the testimony is
admitted.

MR. O'NEILL: Exhibit 6 is admitted, Mr. Chairman?

JUDGE KELLEY: Was that within the motion?

MR. O'NEILL: That's what the motion was and the
admission that that be received in evidence Exhibit 6.

JUDGE KELLEY: Okay; yes.

Whereupon, FSAR, Section 5.9.1

and Appendix 9.5A, were received

as Exhibit 6.)
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DIRECT EXAMINATION (Resumed)
BY MR. O'NEILLs
Q Mrs, Serbanescu, do you have before you the
document that has been previously identified and marked and
identified as Applicant's Exhibit 7?
A (Witness Serbanescu) One moment please.

Yes, I do. It is the Safe Shutdown Analysis
Summary and description of fire prevention system.

Q Is this the same document that is referrenced on
a number of occasions in your testimony?
A Yes, it is.

MR. O'NEILL: Mr.Chairman, I would alert the
parties that again in the interest of clarity we have gone
through this document which was previously filed with the
staff. The first one on June 12, 1984. The second one on
February 24, 1984. And have penned in the new ==

JUDGE KELLEY: How can that be. The first one
is June and the second one is February?

MR. O'NEILL: 1In the order, then, which they are

before you. The top one =~

JUDGE KELLEY: All right., They are two different
documents?

MR. O'NEILL: Two different documents under this
cover sheet. One is entitled Safe Shutdown Analysis Summary.

On that cover page is indicated it was previously filed with
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a letter of June 12, 1984. The second one is entitled
Safe Shutdown Analysis Description. The document was
previously filed with Staff on February 24, 1984.

These documents have been checked to insure that
the combustible load now reflects new values that are in the
FSAR. And so you will find, periodically, a penned-in
revision which reflects those new values to be consistent
with Exhibit 6.

JUDGE KELLEY: And these new values were first
provided a week or so ago, is that right?

MR. O'NEILL: They were provided in the marked-up
pages of the FSAR. We did not provide the values in this
document until this morning but they simply are to be
consistent with the values that are in the FSAR.

JUDGE KELLEY: But the marked-up version was when?

MR. O!NEILL: Was provided to everyone this morning.

JUDGE KELLEY: I'm not sure I'm with you. You
provided this document this morning; I understand that.

MR. O'NEILL: That is correct.

JUDGE KELLEY: And when you say "marked-up FSAR"
that's what you're talking about?

MR. O'NEIIL: No, the marked-up FSAR was provided
on October 10.

JUDGE KELLEY: That's what I wanted to know.

MR. O'NEILL: Correct, And I just want to make
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sure that the record and the parties are aware that these
changes were made to be consistent with the FSAR.

JUDGE KELLEY: Okay.

MR. O'NEILL: With that I would move that
Applicant's Exhibit 7 be received into evidence.

MRS. MOORE: Excuse me, your Honor. Could I have
some clarification,please? Could Mr. O'Neill repeat the
title of the document which he says was admitted to the Staff
on June 12, '84?

MR. O'NEILL: Excuse me, on what?

MRS. MOORE: On June 12, '84,

MR. O'NEILL: On June 12 we submitted a Safe
Shutdown Analysis Summary by cover of letter to Mr. H. R.
Denton, Director NRR by letter from Mr. A. B. Cutter, Vice-
President Nuclear Licensing and Engineering Serial NLS 84-245.

MRS, MOORE: Thank you.

JUDGE KELLEY: Mr. Eddleman?

MR. EDDLEMAN: May I ask for clarification? Are
all the revisions that have been made in these documents
since they were distributed to the Staff, are tney all the
ones that are penned-in?

MR. O'NEILL: That's correct. Any revision that
has been made since the documents were distributed to the
Staff are penned in simply to make sure that the numbers are

consistent with the changes and the revised FSAR.
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MR. EDDLEMAN: And the revised FSAR is the Exhibit
6, you mean?

MR. O'NEILL: That is correct.

MR. EDDLEMAN: Which hasn't actually been put
into FSAR form, as I understand it. It's going to be; is
that right?

MR. O'NEILL: I think we've been through this a
couple times, Mr.Eddleman; that is true.

MR. EDDLEMAN: Well, yes, but you were referring
to it as the FSAR., I just wanted to make sure that I wasn't
missing something.

MR. O'NEILL: All right. That is correct. FSAR
with revisions that have not been formally incorporated into
amendments.

MR. EDDLEMAN: Okay.

No objection.

JUDGE KELLEY: Okay. When you say it was provided
on the 10th, was that by service in the mail, or how?

MR. O'NEILL: It was provided by service in the
mail from Raleigh to Mr. Eddleman on that date and was
served in the mail to the Board, I believe.

MR. EDDLEMAN: Mr, O'Neill, by "it" do yocu mean a
document ‘dated October 10 to Mr. Denton -- if T can find the
signature. From Mr., Zimmerman, serial Nos.~-84-440, or do

you mean another document?
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MR. O'NEILL: The document that's referenced in
our motion of October 11 and, indeed, that's the one we've

oeen talking about. And Attachment 3 to that document

contains FSAR pages that have been marked up to reflect changes.

Those changes are now incorporated into Applicant's Exhibit 6.

MR, EDDLEMAN: Okay. I have actually received that
cover letter. I'm not sure I have received the motion.

MR. O'NEILL: We tried toavoid this by calling the
parties and let them know this was coming. But I guess it
was still confusing.

MR. EDDLEMAN: Well, I just don't recall this
particular document having been mentioned. It may have been.

JUDGE KELLEY: And if I were to look through this
as I an now doing with my thumb, where there are changes, they
are literally marked in with a pen?

MR. O'NEILL: That's correct.

JUDGE KELLEY: So that it wouldn't be too hard for

me to find them the week before the hearing if I desired to?

MR. O'NEILL: Now, if we are talking about Applicant's

Exhibit 7 =~
JUDGE KELLEY: That's right.
MR. O'NEILL: =-- these changes that you have marked
in with a pen you now see for the first time this morning.
JUDGE KELLEY: 1I'm confused. I must say I am lost.

What did you serve on the 10th of October?
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MR, O'NEILL: On the 10th of October, it was a letter

which included marked up pages of the FSAR which are now
incorporated in Exhibit 6,

JUDGE KELLEY: Are those marked up pages the same
ones that have been inserted at the appropriate place in what
I hold in my hand as Exhibit 7?2

MR. O'NEILL: What you hold in your hand as Exhibit
7 is the Safe Shutdown Analysis. The Safe Shutdown Analysis
refers to come combustible loads.

JUDGE KELLEY: Right.

MR. O'NEILL: Those combustible loads are found in
the FSAR. 8o we have simply, for consistency =-- I don't
necessarily need to refer to those combustible loads for

purposes of which we offer this exhibit. But for consistency

we have made the changes in the Safe Shutdown Analysis Summary.:

You have not, however, seen pages with those marked-up changes

before today.

JUDGE KELLEY: But Exhibit 6 has those changes so
that if I were interested in these changes in combustible
loads, and if I got my papers in the mail, I would be able to
look through number 6 and I would find marked-in changes with
a pen or pencil?

MR, O'NEILL: That is correct. If you were
interested in the actuzl numbars, you could have looked at

all of them in the document tha. was filed on October 1l0th



4280

and they were explained in the supplement testimony that was
filed on October 11. And that was filed by Express mail to

Mr. Eddleman and hand-served on the Board and the Staff.

¢4 JUDGE KELLEY: And you simply conformed those
5 changes by putting some more -- putting the same numbers in
6l this document number 77

7 MR. O'NEILL: That is correct.

8 JUDGE KELLEY: For the first time this morning, ,
%l but it's the same numbers?

10 MR. O'NEILL: That is correct.

" JUDGE KELLEY: Okay. I think I understand; tinank |

i

‘ 13 Number 7 has been moved for admission and motion

- I' is granted. |

e Analysis Summary and Desc. Fire

17

" (Whereupon, "Safe Shutdown
Protection System, was received

1 as Applicant's Exhibit No. 7.)
" BY MR. O'NEILL:
20 Q Mr. Waters, would vou please briefly swmmarize your

21 d testimony for the benefit of anyone who has not had an
spportunity to read it?

2 A (Witness Waters) Gladly.

4 My testimony addresses those aspects oI Mr. Edd leman's

Ace Faders! Reporters, Inc
2 Contention 116. The guestion of rapid response of a fire

T e T N L i RO P ATt L S Jar R S TS L ST
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brigade to a fire at the Harris plant, and the allegation that
the Harris plant "fire-fighting capability for simulataneous
fires is inadequate or at least unanalyzed."

Cuarolina Power and Light Power's management has
fully supported and encouraged the development of an aggressive
fire protection program and a properly trained fire protection

staff at the Harris plant. My testimony establishes that

the fire brigade is an integral part of the defense indepth E
approach of the Harris fire protection program. And that |
sufficient trai.ing, equipment, plans and procedures are
provided to maximize the effectiveness of the brigade in ;
case a fire occurs in the plant. The design features, J
administrative control, and fire protection procedures,

which I described in my testimony, are, in my judgment,
entirely adegquate to provide prompt and effective response

to a single fire as required by NRC regulations. And adequate,

also, to respond effectively to two fires occurring simultaneously

Q Mrs. Serbanescu, would you please summarize your
statement?
A (Witness Serbanescu) Yes. Eddleman Contention 116

identifies seven allegations related to Applicant's fire

protection program at the Shearon-Harris nuclear power plant.
I will address the five -~ the first five allegations on the
follewing: One, availability of control and power cables for

safety related equipment.
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Two, qualification of fire values with respect to
cable tray fires in establishing their fire resistance
rating.

Three, use of fire barriers where practical.

Four, the adequacy of fire protection measures
based on the plant's fire hazard analysis.

Five, the effect of a fire in a fire area or fire
zone where the combustible loading is greater than 240,000
btu per square foot.

In my testimony I provide information attesting to
the adequacy of the Shearon-Harris fire protection program.
The program is based on the defense indepth concept, which
insures prevention of potential fire initiation from prompt
protection or insipient fire conditions, effective fire
suppression, confinable fires to the areas of initiation,
and physical separation which insures the availability of

equipment required for plant safe shutdown in case of a fire.

My testimony includes discussion of the fire hazards

analysis and the safe shutdown analysis in case of fire.

These analyses were performed in order to verify the adequacy

of the fire protection program in maintaining the capability
to safely shutdown the reactor and minimize the radiocactive
releases to the environment.

Q Thank you, Mrs. Serbanescu.

MR, O'NEILL: Mr. Chairman, the witnesses are
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available for cross examination.

For clarity of the record, when the witnesses refer
to the FSAR, they will be referring to Exhibit 6 which
includes some pages that have been revised and are not yet

officially FSAR amendments.
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JUDGE KELLEY: Thank you.

It is five after ten. Why don't we break until
10:15 and have a cup of coffee before we start the cross.

(Brief recess.)

JUDGE XELLEY: Back on the record.

At this point Mr, Eddleman will begin his
cross-examination.

MR. EDDLEMAN: Thank you, your Honor.

CROSS~EXAMINATION

BY MR. EDDLEMAN:

Q I haven't said "Good morning" yet. Good morning.
A (Witness Serbanescu) Good morning.

A (Witness Waters) Good morning.

Q The document that was filed on October 10th

that Mr, O'Neill mentioned before, that contains as its third
attachment the marked-up copy of the FSAR. Does that include
a couple of blueprints, to your knowledge?

A (Witness Servanescu) Yes, it does.

Q With your Counsel's supervision I would like to
show you a blueprint with the number CAR-2168G-115, entitled
"Fuel Handling Building - Miscellaneous Steel, Sheet Two,

Unit 1 and 2."
JUDGE KELLEY: About where are we going to find
that, Mr., Eddleman?

MR. EDDLEMAN: Judge, it is right in front of
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Encicsure 3 in the NLS-034-440 stack.

EY MR. EDDLEMAN:

Q Does this also appear in Exhibit 6 or not?

A (Witness Serbanescu) The drawings do not appear
in Exhibit 6. The package consists of more than just the
FSAR.

WITNESS SERVANESCU: I would like to ask your

Honor to defer this subject until after the first break because
|

the package with the letter I personally left it at the hotel.
1 did not bring it with me since I had the updated copy of f
the Exhibit 6 and I know that it concains some discussions to i
the fire doors which have not been fire rated. }

It enclosed two specifications pertaining to the
fire doors, these drawings, and the marked-up portion of the |
FSAR, and I do not have that package with me. I asked that it
be brought to me.

JUDGE KELLEY: Well, we can certainly arrange that.

MR. EDDLEMAN: I am perfectly agreeable to that.

JUDGE KELLEY: Okay.

MRS. MOORE: Your Honor, the Staff doesn't appear
to have the drawings that Mr, Eddleman is asking questions on,
and doesn't appear to have gotten them as part of the package
that was submitted to us on October 10th.

JUDGE KELWLEY: Well, let's determine that.

1 had begun with the green book. I gather that is
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the wrong place to begin.

material? I'm sure we have it but I don't know where it is.

Could Applicants' Counsel assist us in finding this

MR. O'NEILL:

JUDGE KELLEY:

Off the record.

(Discussion off the record.)

JUDGE KELLEY:

Can we go off the record for a secondi

Yes.

Back on the record.

We are simply deferring some questioning until Aft.$

lunch so we can have a chance to look at some documents.

Go ahead, Mr.

MR. EDDLEMAN :

Eddleman.

defer this line of questions until after lunch, and the

Applicants are going to supply everybody who doesn't have the

|
|
I
|
So what we have agreed to do is to !
|
|
I
|

documents with the documents, including the blueprints before

lunch.,

And Mrs. Serbanescu, you will have a charce to get the

document, too.

Q

BY MR. EDDLEMAN:

Let me refer to the descriptions of the testimony

and the supplemental testimony that you gave, Mrs. Servanescu.

In both cases you stated is was prepared by a group of

engineers including yourself.

hear Mr,

MR, O'NEILL:

Eddleman.

MRS. MOORE:

Excuse me, Mr., Chairman, I cannot

I was just going to say the same thing,
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MR. EDDLEMAN: I'm sorry, let me see if I can make
this operate a little better.

How is that?

JUDGE KELLEY: Better.

BY MR. EDDLEMAN:

Q You described both the supplemental and the August

9th testimony as having been prepared by a group of
engineers including yourself. Correct?

A (Witness Serbanescu) That's correct.

Q Were the engineers working under your supervision !
who prepared this testimony?
A Some of them were under my direct supervision.

Some of them were working in other departments and submitted

the information to us. I looked it over and 1 accepted it as

such.
Q Okay.
So you have reviewed everything in .l is?
A Absolutely.
Q Okay.

Now let's see....

MR. EDDLEMAN: Let me ask Mr. O'Neill to clarify

this if he can.

1s the Attachment 3 of the October 10th letter, the

marked=up FSAP section there, is that identical to what is in

Exh:bit 6?7
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WITNESS SERBANESCU: 1 can answer that question.

Yes, it is, Mr. Eddleman.
MR. EDDLEMAN: Okay.

BY MR. EDDLEMAN:

Q And you have Exhibit 6 with you, do you not?
A (Witness ferbanescu) Let me check, please.
Q I believe it is the green document.

A Yes, I do.

Q Okay.

Can you please refer to that? Unfortunately I
already seem to have found a difference in it.

On the cover sheet of Applicants' Exhibit 6 it
gives the docket nurmber and its savs "FSAR Section 9.5.1 and
Appendix 9.5A (Fire Protection System)," and then down at
the bottom it says in parentheses " (with Revisions of
10/10/84) ." Correct?

A That's correct.
Q Okay.
And then it starts in on the next page with

Suction 9.5 from the FSAR, does it not?

L No, it does not. Section 9.5 of the FSAR is just
a heading.

Q 1 see.

A Ard Section 9.5 of the FSAR includes a number of

systens, The first one referred to is Fire Protection System
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which is FSAR Section 9.5.1. So it is a matter of heading, not

a matter of discrepancy.

Q I was not saying there was a discrepancy.

But what you're saying, if I take it correctly, is
that that page begins with the heading 9.5 but then immediately
under that is 9.5.1, Fire Protection System, and only 9.5.1
is included in this document.

A That is correct.
Okay.
Or at least that is supposed to be.
9.5.1?
Yes.
Ard 9.5A?
That's correct.
But no other parts of 9.5?
That's correct.

Now what I'm trying to do here-~ The copy that I

© » 5 » © » ©O » ©O

received after the enclosure 3 cover page which says "Draft
FSAP SEction 9.5.1," the next page after that that I have
is a marked-up page 9.5.1-5.
Will you turn in Exhibit 6 to page 9.5.1=5, please?
A Yer, sir, I have it,
Q All right,

MR. EDDLEMAN: I don't know how to handle this,

Mr. O'Neill. These pages are not identical.
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Can we go off the record again?

JUDGE KELLEY: Yes, Why don't we? Let's see if we

can't straighten it out.

» © » ©O

Q

Off the record.

(Discussicn off the record.)

JUDGE KELLEY: Back on the record.

Go ahead, Mr, Eddleman,

BY MR, EDDLEMAN:

Mr. Waters, may I refer to your resume, please?
(Witness Waters) Veos,

That is Attachment A to your testimony?

It is an attachment to my testimony, yes.

Is it in fact labeled Attachment A up in the top

right? It's a little faded on my copy.

A
yes.

Q

It is quite faded on mine, but I will accept that,

Okay .
And this is a table from the FSAR which gives your

resume, does it not?

A

v

That is correct.
Okay.

Under professional societies you list the Soclety

of Fire Protection Engineers, When did you become a member

of that society?

A

1 pelieve it was in 1978,
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Q What are the reguirements for acdmission to the

Society of Fire Protection Engineers, do you know?

A I don't recall them off the top of my head.

Q Is there any test you have to take to get into the
society?

A No, there is= not.

Q Okay.

Now let's see.... Or page 3 of your prefiled
testimony at-- Pardon me. Let's start on the bottom of page
2, with your Answer 3.

You are Principal Engineer - Operations in the
arris Nuclear Operations Department. Are you stationed at
the site or in the general office?

A I'm stationed at the site.
Q Okay.

Do your responsibilities include other things

beside fire protection?

A Yes, they do.

Q Could you say about how much of your time you spend

on fire protection?

A Approximately 50 percent.

Q In your Answer 4 you describe the administration
of the fire protection program during the operational phase.

Do I take it that means you don't have anything

to do with the construction of fire protection systems or
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their quality assurance or anything like that?

A That. is correct.
Q Okay'.

And you don't address those matters in your

testimony?
IS That is correct.
Q Then you began at line 25 of page 2 that your

position involves the supervision of the plant fire protection
staff. And then you--

A I'm sorry, line 26 of which page?

Q Pardon me. Line 25 of page 2. I may have

misspoken. At the very bottom of page 2.

A Thank you.

Q Do you have that?

A Yes.

Q The sentence begins describing your position,

that it involves supervision of plant fire protection staff
as it turns over to page 3, and then it goes on to describe
what the staff do under your supervision. Correct?
A That is correct.
Q Okay.
Now, for example, it says they carry out the
development and ir; mentation of procedures.

=

Are the fire-fighting procedures for Harris

complete?
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No, they are not.

Okay.

Have you begun work on them?

Yes, we have,.

When did you begin that work?

We began that work approximately two years ago.

And when do you anticipate completion, or do you

We anticipate completion prior to loading fuel and

licensing of the plant.

Q

A

Q

Do you have a date for that completion?
No, I do not.
Okay.

Do you know what the-- Well, you say loading fuel

and licensing. Do you know what the fuel load date is?

A

The projected fuel load date at this moment is

June of 1985.

Q

A

Q

To your knowledge that has not been revised yet?
To my knowledge it has not been revised.
Okay.

Then the next item that your staff performs is

periodic tests of installed fire protection equipment.

A

Is testing going on now?

It &8s,

And are the tests described in the FSAR, are they
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in Exhibit 6?
A I believe the type of tests that are recuired to
be performed are in the FSAR, also as required in the plant

technical specifications.

Q Are the plant tech specs complete?

A They have been submitted as proposed technical
specifications.

Q Okay.

And these have not yet been approved by the NRC?
A That is correct.
Q Okay.

Are you responsible for verifying that the tests

are performed at the proper periods?

A That is correct.

Q Have you had any problems with it so far?
A No, we have not.

Q Okay.

Approximately how many tests have been performed,
if you know?
A 1 don't know an exact number. I cannot give you
an exact number.
Q How many people are assigned to doing these tests?
Is it a large number of people?
A Our Fire Protection staff consists of a Senior

Specialist, a Specialist, and six Technical Aides.
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Q And is that the whole staff that carries out all

these duties, or is that just the testing staff?

A That is the whole staff that carries out these
duties.

Q That is eight persons other than yourself?

A That is correct.

Q Okay.

Do you know how much time your staff spends on
these tests? I mean, you know, is it one person full-time
equivalent or two people, or half a person? Do you have any
idea?

A At this time the testing load is not as heavy as
it will be when the plant goes into operation. The tests that
we are performing are on the areas that have been turned over
to the Operations Department.

At the time that we go into operation it will
involve all of the six people, specifically the Technical
Aides with supervision from the Specialist and the Senior
Specialist.

Q Okay.

The next area is training of fire brigade members.
Is that training on-going now?

A Training has begun on the fire brigade training.

Q When did it begin?

A I began -- I believe it was June of 1984.
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Q And I take it that that will have to continue as

long as there is a plant. There will always be training?

A Yes.
Q And you are in charge of supervising this training?
A Supervising the individuals who are performing

the training, yes.
Q Okay.
Which individuals on your staff actually carry out
this training?

A The Fire Protection staff.
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Q All of them do?

A All of them except for now the specialists fire
protection.

Q Are these people all trained in instructional
techniques? |

A Yes they are.

Q The next area is frequent walkdowns of plant
areas.

Is there a required frequency for these walkdowns,
something specified'in your procedures or rules?

A Nothing specific excert for specific administrative
instructions which I would give to the individuals to walk
the plant areas down as necessary during their shifts.

Q And you would determine that on a dally basis,

a weekiy basis?

A I would say periodic. I would not say whether
it would be daily or weekly.

Q Well what sort of frequency of walkdowns are we
talking about?

A At least twice per shift.

Q And do these people have specific checklists
of things they are supposed to look at when they walkdown
the plant?

A They will have, yes.

Q They don't have now Or --
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A Not specifically at this point in time because
of the construction status of the plant.

Q Okay .

And do you have a schedule for when those would
be prepared?

A Yes, they will be prepared toward the time that
sufficient numbers of systems are turned over to us that
we Wwill be engaged in that full-time activity.

Q Would that mean before the time that you would be
engaged in full-time activity you will prepare these
check lists?

A Yes.

Q Okay.

What sort of fire protection concerns are these
walkdowns intended to detect at present?

A At present we are doing housekeeping inspections
and we are calling out areas where we find that the
housekeeping does not meet with the standards for
housekeeping that we have established.

You are asking at the present time --

Q Yes, sir.

A -- what are we doing?

Q Yes.

A Housekeepins inspections, as I mentioned. We are

also doing testing on installed fire protection equipment
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such as detection systems, water suppression systems in
plant buildings that have been turned over to us.

We are also engaged in working with the startup
and construction organiwation in testing equipment as it
is prepared to be turned over to our organization for
testing.

Q Do the latter two things: testing equipment and
working with the startup organization, do they come under
performance of tests or are they really part of the walkdown
section of your responsibilities?

A I would say they are part of the transitional
aspect between the construction status of the plant and the
operational status.

- Okay.

The last area is interface with insurance carriers,
NRC inspectors and company auditors during inspections.

Do you ever have unanncunced inspections of
your fire protection?

A I do not believe that we have had an unannounced
inspection.to date at the Harris plant on the operatlions
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