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JdlLee
Mr. E. E. Utley | SHoTonizh
Executive Vice President Attorney, OELD
Power Supply and Engineering Jordan fE
and Construction Tay]or? IE
Carolina Power and Light Company GWKnighton
Post Office Box 1551 TMNovak
Raliegh, North Carolina 27602 ACRS(16)

Dear Mr. Utley:

Subject: Additional Guidance to Clarify Associated Circuits for Safe
Shutdown (Shearon Harris)

On September 26 and 27, 1983, the NRC staff met with representatives from
Carolina Power and Light Company to discuss fire protection at the Shearon
Harris Plant. During this meeting the staff agreed to forward to CP&L
guidance on the subject of associated circuits for safe shutdown for a
nuclear power plant after a fire. Enclosed is a detailed description of
ass?ciqted circuits which should be useful in preparing your safe shutdown
analysis.

If you should require any additional assistance, please contact the Shearon
Harris Project Manager, Mr. B. C. Buckley.

Sincerely,
Original signed by:

. George W. Knighton

George W. Knighton, Chief
Licensing Branch No. 3
Division of Licensing

Enclosure:
As stated

cc: See next page
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Mr. E. E. Utley

Executive Vice President

Power Supply and Engineering and
Construction

Carolina Power & Light Company

Post Office Box 1551

Raleigh, North Carolina 27602

cc: George F. Trowbridge, Esq.
Shaw, Pittman, Potts &
I, Trowbridge
b\F 1800 M Street, NW
Washington, D. C. 20036

Richard E. Jones, Esq.
Associate General Consel
Carolina Power & Light Company
411 Fayetteville Street Mall
Raleigh, North Carolina 27602

M. David Gordon, Esg.

Associate Attorney General
State of North Carolina

Post Office Box 629

Raleigh, North Carolina 27602

Thomas S. Erwin, Esq.
115 Y. Morgan Street
Raleigh, North Carolina 27602

Mr. George Maxwell

Resident Inspector/Harris NPS

c/o U.S. Nuclear Regulatory Commission
Route 1, Box 315B

New Hi11, North Carolina 27562

Charles D. Barham, Jr., Esq.
Vice President & Senior Counsel
Carolina Power & Light Company
Post Office Box 1551
"Raleigh, North Carolina 27602

Mr. John Runkle, Executive Coordinator
Conservation Council of North Carolina
307 Granville Road

Chapel Hi1l, North Carolina 27514

Mr, Wells Eddleman
718-A Iredell Street
Durham, North Carolina 27705

Shearon Harris.:

Mr. George Jackson, Secretary
Environmental Law Project

School of Law, 064-A A
University of North Carolina
Chapel Hi1l, North Carolina 27514

Dr. Ph
Mg EYd1dsphgtenin
Chapel Hill, North Carolina 27514

Mr. Travis Payne, Esq.
723 Y. Johnson Street
Post Office Box 12643
Raleigh, North Carolina 27605

Mr, Daniel F. Read, President .
CHANGE

Post Office Box 524

Chapel Hill, North Carolina 27514

Bradley W. Jones, Esq.

U.S. Nuclear Regulatory Commission
Region II

101 Marietta Street

Atlanta, Georgia 30303

Richard D. Wilson, M. D,
725, Hunter Street
Apex, North Carolina 27502

Regional Adm1nstrator - Region II
U.S. Nuclear Regulatory Commission
101 Marietta Street

Suite 3100

Atlanta, Georgia 30303

Karen E. Long, Esq.

Staff Attorney

Public Staff - NCUC

Post Office Box 991

Raleigh, North Carolina 27602




Dr. Linda Little

Governor's Waste Management Board
513 Albemarie Building

325 North Salisbury Street
Raleigh, North Carolina 27611

Shearon Harris
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ASSOCIATED CIRCUIT GUIDANCE

1.7 INTRODVETION= . -~ . c e e

. L N . C .
The 7ollowing discusses tha requirements for p?otecting redundant and/or
z2lternative equipment needed for safe shutdown in the event of a fire. The
requarements ot nppﬂrdix R address ho. shu»dawn equupmen~ whacﬁ nizi.b;—‘”. )
free of fire damage. The f011ow1ng-rpqu1renents also apply to cold shutdawn
equipaent ¥ the Iicensee elects ¢o demonstrate that thenequiﬁpent.is°ts_bg
Tree o€ ftrg.damage._ Append{x R do?s a]1ow.ré§airab1e damage to cold shutdown

equizment. .

U§§n§ the req;irements o+ Secticns iII.G and I11.L of Appendix R, the ééi:z' Ve
biTity "to achieve het shutdown must exist given a fire ih any area of the
plant in conjunction with a loss“of offsite power for 72-hours. _Section 111.6
g of Appendix R ﬁrovides four mathods for ensuring that the hot shutdown capa-
biiity is protacted from Tires. The firs: th-ee‘options 2s detined in Section
111.6.2 provides methods for pro~ec~lon .rcm .lres of equipment needed for

hot shutdown:

" 1. Redundant systems including cables, equipment, and associated circuits

ray be se;ara ed by a three-hour fire rated barriers; or,

. 2. Redundant sysfems.including cables, equipment and associated'circuits n2y -
be separated by 2 horizontal dastance of more than 20 feet with no inter-
- vening combustibles. In addition, .1re cetection and an automatic fire

suppression system are reguired; or
< [}

3. PRadundznt cystems including cables, equipment and associatad circuits may

be encicsed by a one-hour fire ratad barrier. In addition, fire detectors

end an 2utsmatic fire suppression system are reguired.
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The last cption as deTined by Section II1.G.3 provides an alternative shutdown

capability to the redundant trains damaged by a fire.

4. Alternative shutdown equipment must be independent of the cables, equip-

ment and associated circuits of the redundant systems damaced by the fire.

II.Associatad Circuits of Concern

‘ The following discussion provides A) a2 definition of associated circuits for
Appendix R consideration, B) the guidelines for protecting the safe’shutdewn )

capability from the {ire-induced Tailures of associated circuits and C) the in-

formation requived by the staff to review associated circuits. It is important

to note that our interest is oniy with those circuit (cables) whose fire-

induced failure could affect shufdown. ° Guidelines for protecting

the ;afe shutdown capability from the fire-induced fai1ures of associated
circuits are provided. These guidelines do not 1imit the alternatives
available to the licensee for protecting the shutdown capability. All
proposed methods for protection of the shutdown capability from fire-

induced failures will be evaluated by the staff for accentability.

A OQur concern is that circuits within the fire area will receive fire damage
which can affect shutdown capability and thereby prevent post-fire safe
shutdown. Associated Circuits* of Concern are defined as’ those cables

(safety related, non-safety related, Class 1E, and non-Class 1E) that:

e se . -

*The definition for associated circuits is not exactly the same

as the definition presented in I1EZZ-384-1977.

[
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1. Have a physical separation less than that required by Section 111.G6.2

of Appendix R,.and;

2. .Have.one of the following:

2.

c.

7 te wmims E mans.
® "

 wrwwae s

a common pawer source with the shutdown equipment (redundant or
alternative) and the power source is not electrically protected
from the citcuit of concern by coordinated breakers, fuses, or

similar devices (sees diagram 22), or

a connection to circuits of equipment whose spurious operation
would adversely affect the shutdown capabiiity (e.g., RHR/RCS
isolation valves, ADS valves, PORYs, steam generator atmospheric

dump valves, instrumenization, stzam bypass, etc.) (ses diagram 2b), or

a cormon enclosure:(e.g., racsway, panel, junction) with the shuidown

cables (redundant and alternative) and,

(1) are not e1ectrical1} protected by c¢ircuit breakers, fuses or simi-

iar devices, or

(2) will allow . propagation of the fire into the cemmon

enclosure, (see diagram 2c¢).
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EXAMPLES OF ASSOCIATED CIRCUITS OF CONCERH

blagram 21
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The area barriers shown above meet
the appropriate sub-paragraphs (a-f)

of section I11.G-2 of Appendix R.

Diagram 2C
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8. The following guidelines are for protecting the shutdown capability from

fire-induced failures of circuits (cables) in the fire area. The shutdown

capability may be protected from the adverse effect of damage to associgﬁed

—

circuits of concern by the following methods: i

1. Provide protection between the associated circuits of concern and

the sgutdown circuits as per Section I11.G.2 of Appendix R, or

2. a. For a common power source case of associatad circuit:

Provide load fuse/breaker (interrupting devices) to feesder
fuse/breaker coordination to prevent loss of the redundant or
alternative shutdown power soﬁrce. To ensure that the foilowing
coordination criteria are"met the ?o?jowing should apply:

(1) The associated circuit of concern interrupting devices '
(breakers or fuses) time-overcurrent trip characteristic
for all circuits faults should cause the interrupting
device to interrupt the fault current prior to initiatién
of a trip of any upstream interrupting device which will’

cause a loss of the cormmon power. sourcs,

. (2) The power source shall supply the necessary fault current
for sufficient time to ensure the proper coordination

without loss of.function of the shutdown Joads.
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ii) iolded casa circuit breakars shall periodically be manually

" svecammme s x5 . " nese

-5- - -
The acceptability of a particular intarrubting device is considered
demonstrated #f the ¥ollowing criteria are met:
(i) .The interrupting device design shall be factary tested to
verify overcurrant protection as designed in accordance with

the appiiiab1e UL, ANSI, or NEMA standards.

ii) For low and medium voltage switchgear (480 V and above)
circuit breaker/protective relay periedic testing shall
demonstrate that the overall coordination scheme remains

within the limits specified in the design eriteria. This

testing ma2y be performed as 2 series of overlapping tests.
A I3

e,

exerciseé and inspected to insurs ease of operation. On
a rotating refueling outage basis a sample o7 these breakers
shall be %esteﬁ to determine that breaker drift is within
that al1oﬁed by the design criteria. Breakers should be
tested ié‘accordanca with an accepted QC testing methodology

such as ﬁ}L SiD 10 5D.

-

»

(iv) Fuses when used 2s interrupting devices do not require

periodic testing. Adninistrative-controis must insure
that replacement Yuses with ratings other than those

selected for proper csordination are not accidentally used.’

-

For circuits of eguipment and/or components whose spuricus operation

would affect the capability to safely shutdown:

-
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(1) provide a means to isolate the equipment and/or components from

the fire area prior to the fire (i.e., remove power cables, open’

circyit breakers); or

(2) provide electrical isolation that prevents spurious operation.
Potential isolation devicaes inciude breakers, fuses, ampli- -

fiers, control switches, ‘current XFRS, fiber optic couplers,
relays aad transducers; or "

(3) provide 2 means to detect spurious operations and then proce- )
dures to defeat the maloperation of equipment (i.e., closure
of the block vaive if PORY spuriously operates, opening of

the brezkers to Fémovq.spurious operation of safecy injection);

c. For common erclosure cases of associated circuits:

(1) provide appropriates measures to prevent propagation of the

fire; and

(2) provide electrical protection (i.e., breakers, fuses or

similar devices)

INFORMATION REQUIRED

The following information is requiréd to demonstréte_that associated

circuits will not prevent operation or cause maloperation of the

shutdown method:
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a. Describe the methodology used to assess the potential of associated
citcuit adversely affecting the shutdown capability. The description
of the methodology should include the methods used to identify the
c;rcui%s which ;hére a common power supply or a common ‘enclosure with

- the shutdown system and the circuits whose spurious operation would
affect shutdown. Additionally, the description should incliude the
methods used to identify if these.circuits are associated circuiys
of concern due to their location in the fire area,.

b. Show that fire-induced failures (hat shorts, open circuits or shorts
to ground) of each of the associated circuit: of concern will not

prevent operation of cause maloperation of the shutdown method.

2. The residual heat removal system is generally a Tow pressure system
that interfaces with the. high pressure primary coolant system. To
preclude a LOCA t?rough this interface, we require compliance with
the recommendations of 8ranch Technical Position RSB 5-1. Thus, the

. interface most likely consists of two redundant and independent motor
operated valves. These two motor operatad valves and their associdted
cables may be subject to a single fire hezard. It is our concern that
this single fire could cause the two valves L0 open resulting ié .

a fire initiated LOCA through the high-Tow pressure system '
interf?ce. To assure that this inter<ace énd other high-low -
prassure interfaces ara adequately proteciad from the effects of a

single fire, we require the foliowing inTormation:

a. Identify each high-Tow pressure intar<aca that uses redundant

electrically controllad devices (such as two saries motor operated

er B AT MTaRm A N SNEPmem s F Rdbad'l it vt
3 R z

valves) to isolate or preclude ructurs of any primary coolant .. ... —.mmmoe..
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b. For each set ofredundant valves identified in a., verify the
redundant cabling (power and control) have adequate physical
separation as required by Section 111.G6.2 of Appendix 1.
§ : c. For each case whene adequate separztion is not provided, shisw £4z%
; .
g i fire induced failures (hot short, open circuits or short to ground)
2]
N . ‘.r . o )
oo of the cables will not cause maloperation and result in a LOCA.
i ) i . ’
. i
1
. . .
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