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Dvrke PoweEr COMPANY
Power BurLoino
422 SorTm Ctv!cu Streer, CHARLOTTE, N. C. 28242

WiLLAM O PARKER, JR. October 14, 1980
SiCe PRES oENT TELEOmOND ARga TCa
Sream PagoucTion 373-4C03

Mr. H. R. Denton, Director

Office of Nuclear Reactor Regulation
U. S. Nuclear Regulatory Commission
Washiagton, D. C. 20555

Attention: Mr. B, J. Youngblood, Chief
Licensing Projects Branch No. 1

APPLICATION FOR WITHHOLDING PROPRIETARY
INFORMATION FROM PUBLIC DISCLOSURE

Subject: McGuire Nuclear Station
Docket No. 50—369/%

Dear Mr. Denton:

The attached information updates that provided in my letter of August 13,
1980. For convenience, the entire package of information has been resub-
mitted with revised material and pages marked Revision 1. This information
constitutes Duke Power Company's response to NRC letters dated October 15,
1979 and February 15, 1980, concerning equipment qualificationms.

This submittal includes:

l. Five copies of Information Related to Electrical Equipment Qualification
(Proprietary).

2. Five copies of Information Related to Electrical Equipment Qualification
(Non-Proprietary).

Also enclosed is:

1. One (1) copy of Westinghouse Affidavit, CAW-80-31 (Non-Proprietary). ?00\ 0.
As this submittal contains information proprietary to Westinghouse Elec- \ ;9-

tric Corporation, it is supported by an affidavit signed by Westinghouse,

the owners of the information. The affidavit sets forth the basis on ¢°¢§

which the information may be withheld from public disclosure by the Com- “‘/.’ﬂgf
mission and addresses with specificity the considerations listed in para-

graph (b)(4) of Section 2.790 of the Commission's regulations.
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Mr. H. R. Denton, Director
October 14, 1980
Page Two

Accordingly, it is respectfully requested that the information which is
proprietary to Westinghouse be withheld from public disclosure in accor-
dance with lOCFR Section 2.790 of the Commission’s regulations. Corres-
pondence with respect to the proprietary aspects of this applicatiomn for
withholding or the supporting Westinghouse affidavit should reference
CAW~80-31, and should be addressed to R. A. Wiesemann, Manager, Regulatory
and Legislative Affairs, Westinghouse Electric Corporatiom, P. 0. Box 353,
Pittsburgh, Pennsylvania 15230.

Ve.y truly yours,
WilhowO. R e }-’
william O. Parker, Jr. ,{? WA

GAC:scs
Attachments



CAW-80-31
AFFIDAVIT

COM'ONWEALTH OF PENNSYLVANIA:
£33
COUNTY OF ALLEGHENY:

gefore me, the undersigned authority, personally appeared
Rotert A. Wiesemann, who, being by me duly sworn according to law,
depcses and says that he is authorized to execute this Affidavit on
Lehalf of Westinghouse Electric Corporation ("Westinghouse") and that
the averments of fact set forth in this Affidavit are true and correct
to the best of his knowledge, information, and belief:

Rotert A. Wiesemann, Manager
Regulatory and Legislative Affairs

Sworn to and subscribed
before me this ,,  _ day

of o ¢ 1980,
/

’,

e lltly ;L,cc 25

Notary Public
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am Manager,

Technology Di

such, 1 have been specifica . U ' viewing
the proprietary information sough be withheld from public dis-

closure in connection with nuclear power plant licensing or rule-

-
=

making proceedings, and am authorized to apply for its withholding

~

1

on behalf of the Westinghouse Water Reactor Divisions.

this Affidavit in conformance with the provisions of

1 have personal knowledge of the criteria and procedures utilized

by Westinghouse Nuclear Energy Systems in designating information

as a trade secret, privileged or as confidential commerical or
£

inancial information. .

Pursuant to the provisions of paragraph (b)(4) of Section 2.790

of the Coomission's regulations, the fol

lowing is furnished for
consideration by the Commission in determining whether the 1in-
formation sought to be withhelu “rom public disclosure should be

withheld.

The information scught to be withheld from public

is owned and has been held in confidence hy




-3- CAW-80-31

(i1) The information is of a type customarily held in confidence
by Westinghouse and not customarily disclosed tc the public.
westinghouse has a rational basis for determining the types
of information customarily held in confidence by it and, in
that connection, utilizes a system to determine when and
whether to hold certain types of information in confidence.
The application: of that system and the substance of that
system constitutes Westinghouse policy and provides the
rational basis required.

Under that system, information is held in confidence if it
falls in one or more of several types, the release of which
might result in the loss of an existing or potential com-
petitive advantage, a: follows:

(a) The information reveals the distinguishing aspects of
a process (or component, structure, tool, metnod, etc.)
where prevention of its use by any of Westinghouse's
competitors without license from Westinghouse consti-
tutes a competitive economic advantage over other
companies.

(b) It consists of supporting data, including test data,
relative to a process (or component, structure, tool,
method, etc.), the application of which data secures 2
competitive economic advantage, e.g., by optimization
or improved marketability.



-4~ CAW-80-31

(¢c) Its use by a competitor would reduce his expenditure
of resources or improve his competitive position in the
design, manufacture, shipment, installation, assurance
of quality, or licensing a similar product.

(d) It reveals cost or price information, production cap-
acities, budget levels, or commercial strategies of
Westinghouse, its customers or suppliers.

(e) It reveals aspects of past, ﬁresent. or future West-
inghouse or customer funded development plans and pro-
grams of potential commercial value to Westinghouse.

(f) 1t contains patentable ideas, for which patent pro-
tection may be desirable.

(3) 1t is not the property of westinghouse, but must be
treated as proprietary by Westinghouse according to
agreements with the owner.

There are sound policy reasons behind the Westinghouse system
which include the following:

(a) The use of such information by- Westinghouse gives
Westinghouse a competitive advantage over its com-
petitors. It is, therefore, withheld from disclosure
to protect the Westinghouse competitive pesition.




-5~ CAW-80-31

(b) It is information which is marketable in many ways.
The extent to which such information is available to
competitors diminishes the Westinghouse ability to
sell products and services involving the use of the
information.

(¢) Use by our competitor would put We: . inghouse at a
competitive disadvantage by ~educir  his expenditure
of resources at our expense.

(4} Each component of proprietary information pertinent
to a particular competitive advantage {s potentially
as valuable as the total competitive advantage. 1f
competitors acquire components of proprietary info--
mation, any one component may be the key to the entire
puzzle, thereby depriving Westinghouse of a competitive
advantage.

(e) Unrestricted disclosure would jeopardize the position
of prominence of Westinghouse in the world market,
and thereby give a market advantage to the competition
in those countries.

(f) The Westinghouse capacity to invest corporate assets

in research and development depends upon the success
in obtaining and maintaining a competitive advantage.



(1i1)

(iv)

(v)

-6~ CAW-80-31

The information is being transmitted to the Commission in
confidence and, under the provisions of 10CFR Section 2.790,
it is to be received in confidence by the Commission.

The information sought to be protected is not available in
public sources to the best of our knowledge and belief.

The proprietary information sought to be withheld in this
submittal is appropriately marked information provided to
Westinghouse utility customers in WCAP-9745 entitled
".asults of Westinghouse Review of Environmental Qualifi-
cation References for WRD Supplied Category 11 Equipment
with Respect to the Staff Positions in NUREG-0588" for
their use in responding to the NRC request to review their
qualification programs against the standards established
in NUREG-0588.

This information enables Westinghouse to:

(a) Develup test inputs and procedures to satisfactorily
verify the design of Westinghoure supplied equipment.

(b) Assist its customers to obtain licenses.

Further, the information has substantial commercial value
as follows:

(a) Westinghouse can sell the use of this information to
customers.




-7- CAW-80-31

(b) Westinghouse uses the irformation to verify the design
of equipment which is sold to customers.

(¢) Westinghouse can sell testing services based upon the
experience gained and the test equipment and methods
developed.

Public disclosure of this information is likely to cause
substantial harm to the competitive position of Westinghouse
because it would enhance the ability of competitors to design,
manufacture, verify, and sell electrical equipment for com-
mercial power reactors without commensurate expenses. Alse,
public disclosure of the information would enable others
having the same or similar equipment to use the tnformation
to meet NRC requirements for licensing documentation without
purchasing the right to use the information.

The development of the equipment described in part by the
information is the result of many years of development by
Westinghouse and the expenditure of a considerable sum of
money.

This could only be duplicated by a competitor if he were
to invest similar sums of money and provided he had the
appropriate talent available and could somehow obtain the
requisite experience.

Further the deponent sayeth not.
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Attachment 6 - Comparison of the Environmental! Qualification of Class 1E
Equipment Located Outside Containment and Exposed to HELB Environment to
the Duke Position on the Category II Guidelines of NUREG 0588

Attachment 7 - Comparison of the Environmental Qualification of Class 1E
Equipment Located Outside Containment and Exposed to the Post-LOCA
Recirculation Radiation Environment to the Duke Position on the Category Il
Guidelines of NUREG 0588

Attachments 1, 2, and 3 provide the tabular listing of Class 1E egquipment
exposed to a harsh environment and inclucdes appropriate qualification data
for the equipment. Attachments 4, 5, 6, and 7 document the degree of
conformance of the equipment qualification programs with the Category Il
guidelines of NUREG 0588.




ATTACHMENT 1

SUMMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT
LOCATED INSIDE CONTAINMENT
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McGUIRE NUCLEAR STATION - UNIT Page 2
SUMMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS TE EQUIPMENT Revislon |
LOCATED INSIDE CONTAINMENT Non-Proprletery
APmENT HODEL OR ACCIDENT ENVIPOMMENT OPERABILITY OPERABILITY ACCURACY ACCURACY QUALIFICATION
AFJCAT LON HANUFACTHRER IDENTIFICAT ION ENVIRONMENT TO WHICH REQUIRED In DEMONSTRATED REQUIRED DEMONSTRATED REPOAT AND
] NUMBER (2) QUALIFIED ACCIDENTY METHOD
" ENvIRONMENT (3) (X of Spen) (X of Spen) (%)
. o,b.c ab,c
ar - Rosemount [ ] Temp: 327 F Temp: Reactor Trip 40 year |lfe s 0. [ j VCAP 9157 and Duke
RCS Tempersture (MR) Press: 14,8 pslg Press: (post SLB) plus | hr letter Parker to
{Lower contalmment) RN I L post SLB Denton dated Decenber
Red: o Rad: 19, 19719
Chem Spray: N/A Chem Spray: Borflc (40 year life
ecld end sodium based on red Method: Test/Analysls
hydroxlde soln. effects only)
. o,b.c eb,c
A1D - Rosemount r Temp: 321 F Temp: [¥32 7 2 weeks 11 yesr 1ifa s 07X [ j WCAP 9157 and Duke
RCS Tempersture (WR) Press: 14,8 palg Press: post SL8 plus 100 days letter Parker to
{Loner contalment) LUR lwb. LN post SL8 Denton dated Decenber
Rad: (1] Rad: 19, 1979
Chem Spray: Borlc Chem Spray: Borlc (1) yeur 1ife
scld and sodlum acid and sodlum based on rad Method: Comperlson to
tetraborste soln, hydronide soln. effects only) Hodel 176 xF
Test/Analysly
€
Excore Weutron ¥ e [ j sevsvens weeememee==| The power renge neulron detectors are| not required for pccldents that 8 change s cevfremsscsccocacncsssssnanes
Petectors (Power In the norme! conta]mment operating ehvironment,
Range)
(Lower contelment)
o b
Electric Wydrogen ¥ Sturtevent L Temp: 180 F Temp: 3 wonths I year N/A N/A VCAP 7820 and
Recomb Iner Press: 14,8 pylg Prass: post DBE post DBE Supplements |1-4
(Upper contalnsant) (L8 100% M.
Red: 8.1x107n Rad: VCAP 7709-L end
Chem Sprey: Borlc Chem Spray: Borlc Supplementy |-&
ecld and sodlum scld and sodlium
tetraborete soln, bydronide soln, Mathod: Test
Contalmmant Alr Joy/Rellance 1XF-33008) Temp: 180 ¢ Temp: JjorF 2 months | yeor N/A WA Test Report FF-14262
Return Fan Motors Press: 4.8 palg Press: 85 palg post DSE post DBE and Supplemental!
(Uppar contelnment) [TH 100% AH- ] Technical Paper TA-4081
med:  7.6x107R Rad: o Test Report X-604

Chem Spray: Borlc
acld and sodlum
tetraborste soln,

Chem Spray: Borlc
acld and sodlum
hydroxide soln,

Test Report NUC-9 and
Supplement b/ 1h/B0
Method: Test




McGUIRE NUCLEAR STATION - UNIT )
SUMMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1§ EQUIPHENT
LOCAYED INSIDE CONTAINMENT

Page )
Revislon |
Non-Proprietary

LAl HONEL O% ACCIDENT ENVIRONMENT OPERARMILIYY OPERABILITY ACCURACY ACCURACY QUALIFICATION
b LIFICAT 1ON MANIFACTURER TOENTIFICAT IO ENVIRDNMENT T0 wHitH REQIRED IN DEMONSTRATED REQUIRED DEMONSTRALED REPO®T AND
1) BER 2) QUALIFIED ACCIDENT METHOD
ENVIRONMENT (3) )
Mydrogen Skimmar Joy/Relleance ! vF-882315 Temp: 180 ¢ Temp: JJOF 7 wonths 1 yoor N/A N/A Test Report Fr-1h282
Fen Motors Press: ::u: pslyg | Press: B85 pslg pott OBE post DeE ond Supplementsl
v contalmment) LLH LB i Technical paper TA-4OB)
e Red:  7.6x107n Red:  1x10% Test Report K-G0k
Chem Sprey: Borle Chem Sprey: Borle Test Report NUC-9 and
acld and sodlum acld and sodlum Supp lement 4/14/80
tetraborate soln, hydroxlde soln. Kethod: Test
Valve Motor Rotork THAL, 10 WAL, | Temp: 327 F Temp: 340 F $ min 30 doys oA WA Test Reports:
Operators P NAL, 16 WAL, | “ress:  1h.B palg | Press: 75 palg (Notes B and 9) m:"m N1/, December 1970
(Lowar contelnment) 30 WAL, 4o WAl | mn: 100% Ri: i TR 116, October 1973
70 NAY, 90 NA) | Rad: 6.7x107a Rad: 2108 TR 222, June 1975
Chem Sproy: Borle Chem Spray: Borlc
scld and sodium acld and sodium thod: Test
teatraborste soln. hydroxide soln.
Valve Motor Limitorque e Temp: 327 F Temp: JhOF S min 30 days n/A n/A Test Report: 600-376-A
Operators Press: 14,8 pelg Press: 105 pslg (Motes B and 9) post DBE September 1972
(Lower contaimm i) LB :m 7 LR 100%
Rad: LIX10°R Rad: 2x108 Test Report: 600-456
Chem Sprey: Borlc Chem Spray: Sorlc Decenber 1975
ecld and sodlum acld and sodium
teatraborate soln, hydroxide soin. Method: Test
Valve Solenold Valcor V526 Tewp: 327 F Tomp: 346 F Operete upon 31 days N/A N/A Test Reports
Operstors vs13 Press: 14,8 palg Press: 113 pslg recelpt of » post DBE QR-52600-515 and
(Lower contelmment) ¥70900-21-1 RH: 100% LUE 100%, safety signal QR-70900-21-)
v70900-21-3  |red:  L.BX10BR  lag  g.00%
Chem Spray: Borlc Chem Spray: Borle Method: Test
scid and sodlum scld and sodlive
tetraborate soln. hydroxide soln,
Contalmmant Alr fotork VINAZY Temp: 180 F Temp: JWOF S min (max) 30 days N/A N/A Tast Report WiI/h
Return Isolatlon Press: 14 8 pslg Press: ]S pslg post DBE post DBE Decesber 1570
Demper Motor LLH | 5 LLE U
(Upper contelnment) Rad: 8. ix107°n Red: xl Test Report TRINE
Chem Spray: Borlc Chem Spray: Borle October 137)
wcid and sodlum scld and sodlium
Method: Test

tetraborate soln,

hydroxlide soln.




MCGUIRE NUCLEAN STATION - "WIY 1
SUMMARY OF ENVIROMMENTAL QUALIFICATION OF CLASS TF EQUIPHENT
LOCATED INSIDE CONTAIMMENT

Page &
Revision |
Non=-Propr letary

EQUIPHENT KODEL ON ACCIDENT ENVIRONN AT OPERABILITY OPIRARILITY ACCURACY ACCURALY QUALIFICAT jom
YOENTIF ICATION HAMUFACTURFR JOEMT IF ICAT 1OM EMVIRONIENT 10 WHICH REQUIIRED | DEMONS TRATED REQUIRED DEMONS TRATED RECOPT AND
HIMBER QUALIFIED ACCIDENT HETHOD
m @) ENV I RONMENT
) h)
Valve Solenold Asco NPBII6E JNE Temp: 327 F Temp: 346 F Operste upon 30 deys /A WA Test Report
Operetors wPB)16E36F Press: 14,8 palg Press: 110 palg recelipt of » post DBE AQS21678/1m
(Lower contalmment) LLE ] RY ooy safety slignel,
Rad: lml&‘l LITH hlﬂ'l Method: Test
Chem Spray: WN/A Chem Spray: Borlc
scld and sodlum
hydroxide soln.
Valve Solemold Target 7¢CC Terp: J21 F Temp: 185 F (Note 10) 1% days N/A () Test Report 2375,
Uperators Rock Mode ! Press: 148 pslyg Press: 66 palg post DWE 9/26/79
M 100% "M oot
Rad: s.7x107n Rad: ..IIW.I Method: Test
Chem Spray: Borle Chem Spray: Borlc
scid and sodium scid and
tetraborete soln. hydrozine
Differentiel Pres- Salon TIPS IADw Temp: b r Temp: 150 ¢ ! min S min + 0.5 paly 4 0.3 palg Test Report A293-80
sure Switch for Press: 14,8 palg Prass: 15 palg post DAE post DBE Test Report A29%4-80
Demper Control LN 100% LUE oo
(Upper contalmment) Red:  B.1x10% ned:  1.ixtofa Method: Test
Chem Sprey: Borle Chem Spray: Borlc
acld end sodium acld and sodlum
tetraborate soln. tetraborete soln,
Electricel 0.G. 0'Brlen Types A8.C, Temp: J27°F Temp: JWO F & ronths & months N/A N/A Test Reports ER-247,
Paretrations 0,6,F,G.H,J, Press: 14 8 palg Press: 15 palg post O8f post DBE ER-252, end ER-22)
(Lower contalnment) K, LM, end LUN 100% LLE 1
cothodlc pro- |ned:  B.5x1078  |ned:  2xi0"m Method: Test/Analysls
tection pene- |Chem Spray: Borlc Chem Sprey: Borlc
tration scld and sodlum acld and sodlium
(Note 11) tetraborats soln, hydroxlde soln.
(Mote 12)
Cable - Okonlite EP Insuletion Temp: 7 Tomp: IS F 3O days 130 days M/A /A Test Raports FN-I,
Control, Instrumen- Press: 14,8 palg Press: 104 palg post DBE post DBE N-1, G-), IOk, en?
tetion, snd 2 KV LU 100% LLH 100% we
ponsn ¢ Rad: 6.7x107n Rad: 2x10%

(Lower contelnmant)

Chem Spray: Borlc
acid and sodlum
tetraborate soln,

Chem Sprey: Borlc
acld and sodlium
hydroxide solr .

Method: Test




Fage §
Revislon |
Hon-Propr letary

ML JIRE NOCLEAR STATION - UNIY )
SUMRRY OF ENVIRONMENTAL QUALIFICATION OF CLASS IE EQUIPHENT
LOCATED INSIDE CONTAINMENT

(EmERt MOLEL OR ACCIDENT EHVIROMAENT OPERABILITY OPERABILITY ACCURACY ACCURACY QUALIF ICAT ION
CELE RCATION MANUFACTURER TDENT IF ICAT 10N ENVIRONMENT TO wHitH REQUIRED In DEMONS TRATED REQUIRED DEMONS TRATED REPORT AND
m FUNBER (2) QUALIF1ED ACCIOENT METHOD

ENVIRONMENT () )
Coble - Okonlite Tefze! 280 Temp: 27 f Temp: W ¥ & months 120 deys N/A N/A Test Report R-0-1
Inst rumantet lon Insulation Press: 4.8 palg Press: 112 palg. post DBE (Septesber 1979)
(Lower contalnment) RN: LUB t :
red:  B.5x10'n | med: 20 Method: Test
Chem Sprey: Borlc Chem Spray. Borlc
scld and sodlum scid and sodlum
tetraborete soln, hydroxide soln,
Cable - Ansconds P Insulation |Temp: 327 F Temp: Jeé ¥ 3 months & months w/A N/A Test I.tofu F-C4350-2
Control and 2%V and Press: 14,8 palg Press: 113 palg post DBE post DBE ond F-CLI50-3, and
powen 1 EP/Mypalon LUE 100 LLE 100y Supp lement
(Lower contelmment) insulation Red: 8.1x107a Red: 2x 1080
Chem Spray: Borlc Chem Spray: Borlc Hethod: Test
scid snd sodlum acld and sodlum
tetraborete soln. hydronide soln.
Cable - Srand Rex HLPE Insuletion | Temp: 327 F Temp: e ¥ 36 days 30 days n/A N/A Test Report F-Chily
Control Press: 4.8 psig | Press: 113 palg posc DBE post D8E
(Lower contalomant) LUB 100% LLH 100% Method: Test
Red:  6.7x107n Red:  Ixi0Pn
Chew Spray: Borle Chem Spray: Borlc
ecld and sodlum scid and sodlum
tetrasborate soln. hydroxide soln,
Cable - Samuel Moore P /Mypaion Temp: m Temp: o ¥ 30 days 30 days N/A N/A Test Report F-C3683
Instrumentation Insulation Press: 4.8 palg Prass: 105 palg post DBE post DOE
(Lomar contelrment) LUB ooy RM: § Method: Test
wed:  6.7x107m  |ned: 200
Chem Sprey: Borlc Chem Spreay: Borle
acld snd sodlum scld end sodlum
tetraborate soln, hydroxide soln,
Cable Termination/ Reychem VCSF-N Temp: 327 F Temp: 357 F & months & months W/A /A Test Reports F-Ch0}3-3)
Splice Materlal Sleevasy Press: 14,8 pslg Press: 70 pslg post DBE post DBE end 71100
(Lower contalrment) end LU ' L8 )
Breskouts |Red:  B.5x107a fed:  Ix} Method: Test/Anslysis
Chem Sprey: Borlc Chem Spray: Borle
acld and sodlum ecld and sodlum
tetraborste soln, hydroxide soln.
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Page 7
Revision |
Non=Proprietar:

MCGUIRE NUCLEAR STATION - UNIT 1

ENVIRONMENTAL QUALIFICATION OF CLASS 1E
EQUIPMINT LOCATED INSIDE CONTAINMENT

Note |

All equipment identified in this table is located Inside the containment,
specifically In the lower compartment except for the electric hydrogen
recombiner, containment air return fan motors, hydrogen skimmer fan
motors, containmunt air returrn isolation damper motors, differential
pressure switches for damper control and cables associated with these
devices which are located in the upper compartment.

Note 2

The parameters that compose the overall worst-case containment accident
environment are as follows:

Temperature (Upper Compartment): 180F peak;time history as shown in
FSAR Figure 6.2.1=24 (Rev 36).

Temperature (Lower Compartment): 327F peak;time history as shown in
FSAR Supplement 1, QO042.73, Figure 7 Revision 39.

Pressure (Upper and Lower Compartment): 14.8 psig peak;time history
as shown in FSAR Figure 6.2.1-23 (Rev. 36).

Relative Mumidity: 100%

Radlation: Tota! integrated radiation dose for the equipment location
Incivdes 40 year normal operating doss plus the appropriate accident dose
(except for the narrow-range and wide~-ange RTD's).

Chemical Spray: Boric ac'd and sodium tetraborate spray resulting from
mixing In the containment sump of borated watcr from the RWST a d sodium
tetraborate solution from ice bed melt,

Note 3

Equipment operability requirements In the containment acclident environment
are as ldentified in FSAR Table 3.11.1=1 (Rev, 25).



Page 8
Revision 2
Non-Proprietary

Note 4

Envirnnmental qualification test repecrts for the following equipment have
previously been submitted to the NRC Staff:

. Transmitters-Barton (by Westinghouse)

. RTD's-Rosemount (by Westinghouse)

. Electric Hydrogen Recombiner (by Westinghouse)
. Containment Air Return Fan Motors (by Duke)

. Hydrogen Skimner Fan Motors (by Duke)

. Solenoid Operators-Valcor (by Duke)

. Electric Penetrations (by Duke)

. Cable Termination/Splice Material (by Duke)

. Stem-Mounted Limit Switches (by Duke)

. Caule Entrance Seal Material (by Duke)

Note 5

A requirement for McGuire Unit 1 is to limit the positive error for the
trip function of narrow-range steam generator levelthagsmitters to +5%.
The original Lot 2 report noted an error of [ J25***% early in the
steam test transient. Additional tests were performed on the same unit
using [ 10:C,8.  This caused
the temperature of the [

10+¢,2 more closely during the first minute and 1imited the positive
error to less than [ J%b.,C,e. In other words, the temperature difference
between the [ 10+€+€ has been reduced to a
level compatible to McGuire Unit 1 functiona! requirements.

Note 6
Jeleted

T 2
ww ?.‘.‘ i

Jeleted
Hote 8

Five minutes is adequate time to assure containment isolation and the
required repositioning of other safety-related valves.

hote §
Quring the 30 days following a postulated accident, the containment

temperature and pressure will approach normal; therefore, additionai
service can reasonably be expected from this equipment,






ATTACHMENT 2

SUMMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT
LOCATED OUTSIDE CONTAINMENT AND EXPOSED TO HELB ENVIRONMENT
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fus Bldg Flivered
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Annulus Ventllatlon
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LAVEU- 1A

Annulus Ventilatlon
Fllter Unit
1AYF - 18

Annulus Vent . Fan 1A

Aanulus Vent .
teper Actuators

Remate Stacter INIA

Remaite Starter INIB
Contactor IFN27A
Valve Solesolnd

Operators

Velve Solennld
Operatory

MANUFACTUR. R

Rellance

Fare

Fare

Joy/Rellance

Rotork

west lnghouse

west Inghouse

Vest taghouse

Valcor

Ascu

nOCE' OR
1DENT s L AT ION
NImAL R

NCS 1320.5)-
00-6010

2vF-273608

JA Imu

A201 J3CA

A201 J¥cA

A20) J)CA

1) v30990-21-1
and
v)0500-21-)
) vst

NP BYIGE YN
NP BYI6E 168

HELD
ENVIROME T

mr

Temp. 212 ¥

BeGUIRE NOCLEAR STATION « UNIT
SUMNARY OF ENVIRONMENTAL QUALIFICATION OF CIALS 1E EQUIPMENT
LOCATED QUISIDE COMTAINMENT AND EXPOSED TO MELB ENVIRONMENT

ENVIROIENT OPERABILITY OPERABILYTY
TO “mitm REQUIRED IN DEMONS TRATED
QUAL T IED HELD
ENVIRONMENT (7}
This equlprent s not reduired to function Jor HELBs that olqct
This equiprent Iy not reduired to functlon For HELBs that aftdce
This equipment Is not required S0 functlon Jor HELBs that affdct
Thils equipment is not reduired to functlon JFor MELBs that affdct
Thils equiprent Is not redulred to functlon Jor HELBs that a"Jc(
. This equipment Is not refulred to function For HELBs that o”l ct
This equipment Iy not refulred to function for HELBs that affdct
This equipment s not refulred to function [for MELBs that affdct
Temp Y06 § Operate upon Cont Inuous
recelpt of »
rafety signal
Temp. U6 F Operate upon Cont lnuous
recelpt of »
satety slgnel

ACCURACY ACCURACY
REQUInED DEMOMS IRATED
-
Ity environment » . ¥
Its environment). . . . . . .
Its enviroment), . . . . .
Ity environment). . . .
Ity environment . . .
fts environment . .
Its cnvhon-mL. 5 . o @
Its eovirormeny . | . =
NA NA
NA A
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QUALIFICAT jon
REPORT amD
METHO0

Dubs Repart
NOS/POG-D -1

Duke Report
HOS/POG-77-1

Oube Report:
MOS/POG-77 -0

Duke Report:
HES/PDG-17-)

Duke Report
MDS POG-7) -1

Duke Report
NS/ PRGE-))- 0

Dube Aeport
NS/ POG- 771

Dubke Report
noS ' POG-7 /-1

1) Test Report
QR70900-21-1
By simitariey

2) Test Report:
QR52600-515
Method: Test

Test Repore:
ANS216 78 1R

Hethod: Test




WPl
icaton

“a've Rotar Operators

Valve Motor Operstory

Cable

Control, Instrimens
tetlon, and 2 KV
ponee v

Cable

Instrumentat lor

Calile -
Control and 2 KV
pPowe r

HANUFACTURER

Limitorque

Rotork

Okonlte

Obkonlte

Anecunds

MeGUIRE NUCLEAR STATION - UMIT )
SUMMARY OF ENVIROMMENTAL QUALIFICATION OF CLASS 1§ EQUIPMENT
LOCATED DUTSIDE CONTAINAENT AND EXPOSED TO WELB ENVIRONNENT

HOOEL OR HELS ENVIRDIMENT
1DENT IR ICAT ON ENVIROIMENT 10 wilim
HUNBER QuUALIFILD
SHA Temp: 212 F ferp: 250 F
Order Numbers:
611-A, B29-A,
Byr-a, ‘]I‘A'
833-a, B)u-a,
8)5-a, By7-a,
375826-A,
185632-A
SHA Temp 212 F Temp: 3u0 ¢
Orcer Number;:
18315PL-A and
191179-A
TNAZ  3J0NA2 Temp: 212 F Temp 16y F
1INA2  LONAZ (Note &)
1enaz  7omA2
T6nn2  90mn2
INAL  JONAL Temp. 212 F TYemp: 340 ¥
TINAL Lowa)
Al JoMAY
16NAY  G0NAY
P tnsulatlon Tewmp' 330 ¢ Tenp: WS F
(Kote §)
Tefrel 260 Temp: 3)OF Temp: W1 F
Insulation (Note )
EF Insulation Temg: Y30 F Temp Y6 ¥
and (Note §)
EP/Mypalon
Insulatlon

N —————

OPERABILITY
REQUIRED 1IN
WELD
ENVIROMMENT

——— e e e e

Cont lnuous

Cont I nuous

Cont Inuous

Cont Inuous

Cont Inuous

Cont I nuous

Cont Inuons

OPERABILITY ACCURACY ACCURACY

DEMONS TRATED REQUIRED OFMONSTRATED
Cont I nuous NA N
Cont | nuous NA NA
Cont lnuous L2} NA
Cont Inuous N NA
Cont Inuous NA NA
Cont lnyous KA NA
Cont I nuous NA NA
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QUALIFICAT oM
REFORT Awp
neErroo

Uimltorque Test Rep
600460, 6/7/76

Method: Test

Limitorque Test Repc
600V 26-A, /72
600LS6, 12/9/7%
Hethod: Test
Rotork Test Reports
N1L/4, December 1970
TR1I6, Octoner 197)
TR222, Jume 1975
TR3IOXS, April 1980
Method: Test
Kotork Test Reports:
Wik, December 1970
TRI6, October 137}
TR222, June 1975

Method: Test

Test Reports FN-|
Nel, G-3, 1I0E and 1L
Method: Test

Test %eport R-0-)
(Septemter 1979)
Method:  Test
Test Reports
F-Ch)50-2 and
F-CLYSO-), and
Supp lement

Method: Test
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McGUIRE NUCLEAR STATION UNIT 1

ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT
LOCATED OUTSIDE CONTAINMENT AND EXPOSED TO HELB ENVIRONMENT

Note )

The methods employed to evaluate pipebreaks and to determine the resulting
environmental parameters are discussed in Duke Power Company Report MDS/P0G-77-1,
The Evaluation of the Effects of Postulated Pipe Failures Outside Containment for
McGuire Nuclear Station.

Note 2

The HELB environment is assumed to exist for 2% hours based on 30 minutes at the
peak temperature after which action by the operator isolates the break and allows
Auxiliary Building temperature to decrease to normal ambient in 2 hours,

Note 3

The motors installed on Unit 1 pumps will be selected from the shop order numbers
iisted. Al]l motors listed have been qualified in the same manner,

Note 4

Rotork Test Report TR-3025 shows that when the qualified temperature for these
valves is exceeded, the torque switches may fail on the next operation of the
valve., Since at least one additional operation is available after the valve's
temperature qualification has been exceeded, the valve can be relied upon to move
to its safety position.

Note §

The HELE analysis has identified pipe breaks resulting in higher temperatures;
however, there are no cables exposed to temperatures above 330°F,



ATTACHMENT 3

SUMMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT
LOCATED OUTSIDE CONTAINMENT AND EXPOSED 1! . 20ST-LOCA
RECIRCULATION RADIATION ENVIRONME!T
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Borle Acld Transter Pumps

[ n Inject
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Punps A and 18 motors
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RHR and Jontalmment Spray
s A and 19

and 1B motors

FAN AND AR HANDL ING UNIT
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Exhaust Fansg A and I8

Chempunp /We st Ingt

019-357),

2FLLELG- 15T,
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JIF 1395 -15)
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INMENT AN X

MODEL OR

fOENTIFICATION

MNiMBER

Mode | | LR |
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1573, J2FLLSBY
1573, 172F Nk

(Note })

1873, 23FS61
735601

(Note )

(Note 3)
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JIF 134952
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(Note 3)
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TATION FNVIRONMENT

FCIRCULAY ION
RADIAT ON
ENCITROME N
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These motors are n

3
Sx 10 RAD

4
9. 1x10 RAD
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2.8x 16" RAD
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=10 RAL
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x 10 'RAD

RAD 1A 0N
LEVEL TO uMiI(H
QUALIFIED

(Tip)

wired to operate In

Hatlon environment

wired to operate In

HHatlon environment
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=10 RAD
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LOCATED OUTSIDE CONTAINMENT AND £XPOSED 1O Tit POST-LOCA RECIRCULAT ION RADIATION | NV IRONMENT

PAGE 1
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MANUF AC TURE R MODEL OR RECIRCILAT ION RAD AT HON QUALIFICAT 1ON
TOENTAFICAT ION RAD IAT 10N LEVEL TO WHICH REPORT AND METHoD
NUMBER FHVIROMAE WY QUALIFIED
trimy () (1o
—— RS e S o —— == ——— - = —— "'"‘":.:_—_4
3
Joy/Re ) lance I¥F 273608 210 RA0 1x10 AAD Rellance Letter dated B/3/80
Method: Test and Analysls
Rellance IVF-882311 Sx 107 RAD 6% 10°RAD Duke Report 1320-A 12/18/78
Method: Test and Analysis
L)
Re llance 2vF-BR2311 Ix10°RAD 210 RAD Rellance Report MUC-9, 7/1/78
Method: Test and Analysis
Gould K-Line 6x10"RAD 1x10°RAD Report OM-302-618 (Note &)
Nelson Electric Class 10350 6-'0‘“0 mo’m Nelson Electric letter Unliﬂ
Nethod: Test and Analysis
Nife WP Sx 10 RAD (Mote §) (Note §)
Power Converslon Products 35-130- 100CE sx103pA0 (Note §) (Mote S)
o) ormer 01
) Lx10 RAD VestInghouse Transformer Dlv.
Vest Inghouse PTH 75 el diend ) Report 11/11/77, Life State-
wment V000
Method: Test and Analysls
(ote 6) (Note 6) 1. 110 RAD (Note 6) (ote 6)
(Note 6) (Note 6) I i1xto7ran (Note 6) (Note &)
(Note 6) (Note 6) 110 RA0 (Note 6) (Note 6)
States 2w |_..oo°m (Note 6) (Note 6)
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MCGUIRE NUCLTAR STATION - UNiY )
SUMMARY OF INVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT
LOCATED OUTSIDE CONTAINMINT AND EXPOSED TO THME POST-LOCA RECIRCULAT ION RADIAT ION { NV | RONMENT

s
:ﬁsma 0

FOUIPHENT HANUFACTURER HODEL OR RECIRCULAT 1OM RADIAT ION QUALIFICAT ION
VOENT IF ICAT 10N JOFNTIF LCATION RADIAT 10N LEVEL 10 WHICH REPORT AND METHOD
o) NUMBER ENV ERONME NT QUALIFIED
(tim) @) (i)
VALYE 00 AATORS ) EEBAT
Valve Motor Operators Limitorque SHe 5x10°RAD 2x107Ra0 Limitorgue Test Reoort 60046
Limltorque Order Numbers: (worst case) doted 6/7/06
613-A, B29-A, BII1-A, B32-A, Method: Test
833-A, 834-A, B3S-A, 857-A,
375826-A, 385632-A
6
SHe Sx10 RAD nlo'm Limlitor Test Report 600LSE
Limitorque Order Mumbers: (worst case) dated l;:;ln . !
383584-2 and 391179-A Method: Test
Valve Motor Operators Rotork THAZ, LINAZ, TLNAZ, 16MA2, salo‘uo )ul.’l» Rotork Test Report Nlk/2
JONAZ, LONAZ, TONA2, 90NA2 (worst case) dated 5/70
Method: Test
THAL, FINAL, ThNAL, 16MAL, s-lo"m 2.'0‘“ Rotork Test Report TR-116,
JONAL, LONAL, JONAL, 90MAL (worst case) dated 10/73
Method: Test
Valve Solenold Operators Valeor V526 sx10°m0 2 10%ma0 Velcor Test Rejort
(worst case) QR-52600-515
Fethod: lest
V70900-21-1 and ¥70900-21-3 1.6x10"m0 2x10"wa0 Valcor Test Report
worst case) 0R-70900-21-1
Method: Test and Analysls
Dlun Solunctd Spsrstssy Asco NPB3I6EINE and WPBYIGEI6E ) mio®mo ASCO Test Report AQS21678/TR
(worst case) Method: Test
Valve Stem Mounted Limit NAMCO EA-170-302 o-to‘m l.'o‘m Namco Test Report dated
(worst case) 7724778 for EA-170-302 Vimit
switches
Method: Test
€A-180 and EA-740 1 10®ma0 2x10%0 Namco Test Meports doted
(worst casej 9/5/78 and 2/20/78 for EA-180
and EA-740 Vlmit switches
Method: Test




pase A M

NIAINAINT

MODEL OB
TOENTIFICATY
NUMBER

sh. B34, BIB. Bk,

B16E A171 and B124&

TPS IADN

EP Insulation and
Insulatloe

FCIRCULAY YON

RADIAT 1ON

ENVIRONMEN

(2

I NV I RONME N

RAD AT VON
LEVEL TO wwicH
QUALIF D

(Note 7)
(Bote 6)
(Note 6)
(Note 7)
(Note 7)
(Note 7)
(Note 7)
{(Note 7)

A
1.2x10"RAD

Micro

15027

Me thod

Anascondas
F-Ch)51

Hethod

W larfty

(Note

(Note

{Note

(Mote

(Note

(Mote

(Note

Switch Re

Test

(Note

Test Rep«

7 and

Test
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Level Tiansmitters

MOLUTEE NOCLTAR STATION « umiT o
SUMMARY OF INVIRONMENTAL QUALTFICATION OF CLASS 1L EQUIPHENY
LOCATED OUTSIDE CONTAINMENT AND FXPOSED TO ToE FOST-LOCA RECIROULATION RADIATION NV IRONMENT

PAGE
REVISION

i

QUALIFICAT 10N
REPORT AND ME 10D

WANUF AC TURE R HODEL OR AECIRCULAT 1ON RADIAT 10N
1DENT I ICAT ION RADIAT 10N LEVEL TO WMICH
NIMIER ENVIROMNE NT QUAC IF 1ED
L (o) (2) {1i0)
cmemmme S —— — s oo =
» 8
Brand Rex XLPE 1. ix107RAD 2x10 RAD
Okonlte € Insulatlon 1. ix10%Ra0 20 10%a0
[} 8
Okonite Hypalon 1. Ix107RAD Ix10 RAD
Okonlte Pye niorap sx107RAD
Okonlite Tefze) 280 1. ixt0%ra0 2x10%RA0
Semue | Moore P /Mypaton Tnsulation 1. 00 ma0 210" a0
Semue! Moore PVC Ix107mA0 Sxi0 man
Bartis 386A . 1x 00 RAD 210" hA0

Brand Rex Test Report
F-chiny
Method: Test

Okonlte Test Reports Fl-1,
63, M-, 110E and 14}

Method: Test

Okonlte Test Report 110€
Hethot: Test

(Note B)
O%onite Test Report K-0-1
Hethod: Test

Samue | Moore Test Report
F-C168)

(Note 8)

Test Report 439041

Method: TVest
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McGUIRE NUCLEAR STATION - UNIT 1

ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT
LOCATED QUTSIDE CCNTAINMENT AND EXPOSED TO PQST-LOCA
RECTRCULATION RADIATION ENVIRONMENT

Note 1

Class 1E equipment that is exposed to the post-LOCA recirculation radiation
environment has been evaluated for proper radiation qualification and is
included in this table if it is exposed to a total integrated dose equal to
or greater than 1x103RAD. A totz)] integrated dose (i.e. forty year normal
plus one year accident radiation dose) of less than !xlojkAD is considered
negligible since no materials have been identified at McGuirS that exhibit
a significant aging mechanism whe: exposed to less than 1x10°RAD.

Note 2

The recirculation radiation environment consists of the forty year normal
operating radiation dose plus the dos+ received from one year of oost-LOCA
reactor coolant recirculation.

Note 3

The motors installed on Unit 1 pumps will be selected from the shop order
numbers listed. All motors listed have been qualified in the same manner.

Note 4

The McGuire 600 volt load centers are qualified by similarity to 600 volt
load centers at Oconee Nuclear Station as reported in Report Number OM-302-618.

Note 5

Radiation testing of this equipment is not required for leveis below lxIOGRAD
per Section 8.1 of IEEE 535-1979.

Note 6

Documentation of radiation qualification is currently not available for the
components used in the termination boxes and area termination catinets. If
documentation cannot be obtained, these components will either be tested,
relocated, or replaced by a qualified substitute.

Note 7

A qualification program is currently in progress for these components. The
results of this program will be reported upon compietion.
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Note 8

The lTevel of radiation qualification will be confirmed from testin. scheduled
for completion by November, 1980. Prel iminary radiation qualification level

is 5x10/RAD based on IEEE Transactions Paper 68-TP-651-PWR, Vol PAS-88 No 5,

May 1968
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MCGUIRE NUCLEAR STATION

NUREG 0588 CATEGORY II
GUIDELINES

ESTABLISHMENT OF THE QUALIFICATION
PARAMETERS FOR DESIG IS E S

Temperature and Pressure
Conditions Inside Containment -
Loss-of-Coolant

The time-dependent temperature
and pressure, established for the
design of the containment struc-
ture and found acceptable by the
staff, may be used for environ-
sental qualification of equi--
ment.

Acceptable methods for calculat-
ing and establishing the contain-
ment pressure and temperature
eavelopes to which equipment

should be qualified are summarized
below. Acceptable methods for cal-
culating mass and energy release
rates are summarized in Appendix A.

Pressurized Water Reactors (PWRs)

Ice Condenser Containment - Calcu-
late LOCA containment environment
using LOTIC or equivaient industry
codes. Additional guidance is pro-
vided in SRP Section 6.2.1.1.B,
NUREG-75/087.

In lieu of using the plant-specific
containment temperature and pressure
design profiles for BWR and ice
condeuser types of plants, the gen-
eric envelope shown in Appendix C
may be used for qualification test-
ing.

bt

DUKE POWER COMPANY
POSITION

The containment structural design
has been bascd on the results on
atc analysis performed by Westing-
house employing the methodology
described below. The results of
this analysis are reported in Sec~-
tion 6.2 of the FSAR.

Westinghouse employs the methodology
described in WCAP-8312A for calculat-
ing the LOCA mass and energy release.
Appendix A to NUREG-0588 indicates
that this methodology is acceptable
to the Staff.

Westinghouse conforms to the Staff
position for Ice-Condeaser Plants

by employing LOTIC to calculate the
containment transient following LOCA.

Plant-specific profiles are the
basis for McGuire equipment quali-
fication testing.
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1.i.4 The test profiles included in

P
ro
-

1.3.3

Appendix A to IEEE Std. 323-1974
should not be considered an ac-
ceptable alternative in lieu of
using plant-specific containment
temperature and pressure design
profiles unless plant-specific
analysis is provided to verify
the adequacy cf those profiles.

Temperature and Pressure
Conditions Inside Containment =

Main Steam Line Break (MSLB)

where qualification has not
been completed, the environmen-
tal parameters used for equip-
ment qualification should be
calculated using a plant-speci-
fic model based on the staff-
approved assumptions discussed
in Item 1 of Appendix B.

Models that are acceptable for
calculating containment parameters
are listed in Section 1.1.2.

In lieu of using the plant-
specific containment temperature
snd pressure design profiles for
BWR and ice condenser plants, .ne
generic envelope shown in Appendix
C may be used.

ro

DUKE POWER COMPANY
POSITION

Plant specific profiles are the basis
for McCuire equipment qualification
testing. It should be noted that the
IEEE 323-1974, Appendix A temperature
and pressure profiles envelope the
worst-case McGuire containment acci-
dent teamperature and pressure condi-
tions and have been used by some manu-
facturers for generic qualificatioms.

The environmental qualification
testing for equipment located in-
side containment has been completed.

Westinghouse employs the methodology
described in WCAP 8822 for calculat-
ing the mass and energy release fol-
lowing 2 Main Steam Line Break (MSLB).
At the specific request of Duke,
Westinghouse has completed the mass
and energy release calculations assum-
ing no entrainment. Westinghouse
conforms to the Staff position for
Ice-Condenser Plants by employiag LOTIC
to calculate the containment transient
following MSLB.

Plant specific profiles are the
basis for McGuire equipment gquali-
fication testing.
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The test profiles included in
Appendix A to IEEE Std. 323-1974
should pnot be considered an
acceptable alternative in lieu of
using plant-specific containment
temperature and pressure design
profiles unless plant-specific
analysis is provided to verify the
adequacy of those profiles.

Where qualification has been
completed but only LOCA condi-
tions were considered, then it
must be demonstrated that the

LOCA qualification conditions
exceed or are equivalent to the
maximum calculated MSLB conditions.

cffects of Chemical Spray

The effects of caustic spray
should be addressed for the
equipment qualification. The
concentration of caustics used
for qualification should be
equivalent to or mere severe
than those used in the plant
containment spray system.

if the chemiczl composition of

the caustic spray can be affected
by equipment mzlfunctions, the

most severe caustic spray environ-
ment that results from a single
failure in the spray system should
be assumed. See SRP Section

6.5.2 (NUREG-75/087), paragraph II,
Item (e) for caustic spray solution
guidelines.

DUKE POWER COMPANY
PCSITION

Plant specific profiles are the basis
for McGuire equipment qualification
testing. It should be noted that the
IEEE 323-1974, Appendix A temperature
and pressure profiles envelope the
worst-case McGuire containment accident
temperature and pressure conditions

and have been used by some manufacturers
for genric qualification.

The environmental qualification tests
for equipment installed inside the
containment at McGuire that is required
to function during and following a MSLB
envelope the maximum calculated MSLB
conditions.

Chemical spray is included in quali-
fication tests for equipment located
inside the containment provided the

equipment is required to operatc in

tke spray epvironment.

In the McGuire containment spray
system, no single failure car occur
that will result in a2 more severe
spray solution composition than the
anticipated composition.



CATE PV T71

MOV L A b

TTHATTY -\»ES

VULLDUELL]

s Inside and

The radiation environment for The calculated radiation environ-
qualification of equipment should ment is based on the 40 year normal
be based on the normally expected operating dose plus the appropriat
radiation environment over the DBA dose.
equipment qualified life, plus that
associated with the most severe
design basis accident (DBA) dur-
ing or following which that equip-
ment must remain functiomal. It
should be assumed that the DBA-
related environmental conditions
cur 2 e end of the equipment

ali

ulations in Ap

ind the following posi
vide an acceptable approa
establishing radiation 1li
qualificat Additional
iation margi identified in
tion 6.3.1.5 of IEEE Std
lification type
required if these

0 be used in
adiation environ-
the design
taken as an
fuel
he noble

tadiv
10Qdlines,

involving an
rom the fuel to th tmosphere
percent ¢ noble gases |
w a release
assumed )

1o0dines 1is




.62

1.4.3

NUREG 0588 CATEGORY II
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The calculation of the radiation
egvironment associated with de-
sign basis accidents should take
into account the time-dependent
transport of released fission
products within various regions
of containment and auxiliary
structures.

The ipitial distribution of acti-
vity within the containment should
be based on a mechanistically ra-
tional assumption. Hence, for com-
partmented containments, such as
in a BWR, a large portion of the
source should be assumecd to be in-
itially contained in the drywell.
The assumption of uniform distri-
bution of activity throughout the
contaiament at time 2ero is not
appropriate.

Effects of ESF systems, such as
containment sprays and contain-
ment ventilation and filtration
systems, which act to remove air-
borne activity and redistribute
activity within containment, should
be calculated using the same as-
sumptions used in the calculation
of offsite dose. See SRP Section
15.6.5 (NUREG-75/087) and the re-
lated sections referenced in the
Appendices to that section.

DUKE POWER COMPANY
POSITION

All radioactivity released initially
remains within the containment. Air-
borne radicactivity is assumed to be
bomogeneously distributed throughout
the containment at 10 minutes into the
accident because of containment air
return fan actuation. Recirculation

of water from the containment sump is
also assumed to begin at 10 minutes
into the accident. Prior to imitiation
of recirculation, normal radiation
environments are assumed to exist
throughout the station outside con-
taiomert. The time-dependent transport
mechanisms -ousidered are comsistent
with NUREG 0578, Item 2.1.6b.

See the response to 1.4.2 above.

To increase the con- rvatism of the
calculated radiation values, no credit
is taken for removal processes such as
containmeat spray, filters, or natural
deposition. The only removal mechanism
considered is radiocactive decay.
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(Continued)

component Oor equipment are not ex-
posed to beta radiation or that
the effects of beta radiation
bheating and ionizaticn have no
deleterious effects on component
performance.

Cables arranged in cable trays

in the containment should be as-
sumed to be exposed to half the
beta radiation dose calculated

for a point at the center of the
containment plus the gamma ray

dose calculated in accordance with
Section 1.4(6). This reduction in
beta dose is allowed because of ti-
localized shielding by other cables
plus the cable tray itself.

Paints and coatings should be
assumed to be exposed to both beta
and gamma rays in assesing their
resistance to radiation. Plate-
out activity should be assumed to
remain on the equipment surface
unless the effects of the removal
mechanisms, such as spray wash-
off or steam condensate flow, can
be justified and quantified by
analysis or experiment.

Components of the emergency

core cooling system (ECCS) lo-
cated outside contaioment (e.g.,
pumps, valves, seals, and elec-
trical equipment) should be quali-
fied to withstand the radiation

DUKE POWER COMPANY
POSITION

(Continued)

any organic materials associated
with this equipment to a beta ra-
diation enviroament.

See the response to 1.4.8 above.
Additionally, armored cables are used
in safety-related applications inside
containment at McGuire; therefore,

beta radiation effects on cable insula-
tion is considered negligible.

See the resp se .o 1.4.6 and 1.4.7
above.

Radiation levels outside containment
following a design basis LOCA are
based on the release fractions dis-
cussed in 1.4.1 above. This released

activity is assumed to be retained
in and diluted by water from safety
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1.4.11 (Continued)

equivalent to that penetrating

the containment, plus the exposure
from the sump fluid using assump-
tions consistent with the require-
ments stated in Appendix K to 10
CFR Part 50.

1.4.12 Equipment that may be exposed to
radiation doses below 109 rads
should not be considered to be
exempt from radiation qualifi-
cation, unless analysis supported
by test data is provided to verify
that these levels will not degrade
the operability of the equipment
below acceptable values.

1.4.13 The Staff will accept a given
component to be qualified pro-
vided it can be shown that the
component has been qualified to
integrated beta and gamma doses
which are equal to or higher than
those levels resulting from an

analysis similar in nature and scope

to that included in Appendix D
(which uses the source term given
in item (1) above), and that the
component incorporates appropriate
factors pertinent to the plant

design and operating characteristics,
as given in these general guidelines.

1.4.14 When a conservative analysis has
not been provided by the applicant
for staff review, the staff will

use the radiation environment guide-
lines contained in Appendix D, suit-
ably corrected for the differences in
reactor power level, type, contain-

ment size, and other appropriate
factors.

DUKE PCWER COMPANY
PuSITION

(Continued)

injection and ice bed melt. Where
appropriate, radiation penetrating
the containment is included. This
analysis is consistent with that re-
quired by NUREG 0578, Item 2.1.6b.

Class lE equipment that is exposed
to a radiation environment is evalu-
ated for proper radiation qualifica-
tion.

The calculated radiaiton environ-
ments for McGuire are comparable
to those values presented in
Appendix D.

See the response to 1.4.13 above.

Revision 1
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Eavironmental Conditions For Out-
Side Containment

Equipment located outside con-
taioment that could be subjected to
high-energy pipe breaks should be
qualified to the conditions result-
ing from the accident for the dur-
ation required. The techniques

to calculate the environmental
parameters described in Sections
1.1 through 1.4 (‘ategory II) above
should be applied.

Equipment located in general
plant areas outside containment
where equipment 1s not subjected
to a design basis accident envi-
ronment should be qualified to
the normal and abnormal range of
environmental conditions postu-
lated to occur at the equipment
location.

Same as Category I; or, there

may be designs where a loss of the
environomental support system may
expose some equipment to environ-
ments that exceed the qualified
limits. For these designs, appro-
priate monitoring devices should

be provided tc alert the operator
that abnormal conditions exist and
to permit an assessment of the con-
ditions that occurred in order to
determine if corrective action, such
as replacing any affected equipment,
1s warranted.

DUKE POWER COMPANY
POSITION

Equipment located outside the con-
tainment that could be subjected to

2 postl-ted pipe break environment
and that is required to either miti-
gate the break or bring the unit to

a safe shutdown condition is qualified
for the pipe breax environment.

The methods employed to evaluate pipe

breaks and to determine the resulting

environmental parameters are discussed
in Duke Power Company Report MDS/PDG -
77 = 1, The Evaluation of the Effects

of Postulated Pipe Failures Outside

Containment for McGuire Nuclear Station.

Equipment located in general plant
areas outside containrent and not
exposed to a DBA environment is de-
signed and/or qualified for the normal
and abonormal range of environmental
conditions postulated to occur at the
equipment location. For these general
areas outside containment except in
the control complex, the environment
considered is that which results from
a loss of the normal powered venti-
lation system. The environment in

the control complex, however, remains
within a normal range because the con-
trol complex is served by a redundant
Class IE HVAC system.

For general plant areas outside con-
tainment where the area temperature
could be postulated to exceed the
design temperature of tlie egquipment

in that area, a temperature monitoriag
system is provided. This temperature
monitoring system is discussed in the
McGuire FSAR, Supplement 2.
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QUALIFICATION METHODS

Selection of Methods

Qualification methods should a.

conform to the requirements de-
finped i1n IEEE Std. 323-1971.

The choice of the methods selected
is largely a matter of technical
judgement and availability of in-
formation that supports the con-
clusions reached. Experience has
shown that qualification of equip-
ment subjected to an accident envi-

10

DUKE POWER COMPANY
POSITION

For equipment required to perform

a safety function in a postulated

LOCA, MSLB, HELB, or post-LOCA 1
recirculation radiation environ-

ment, the environmental qualifica-

tion methods meet the intent of

IEEE 323-1971 requirements.

For the equipment not required to oper-
ate in a harsh accident eanvironment, ll
environmental testing per IEEE 323-1971
was not performed. Rather, the equip-
ment was designed and analyzed to assure
that it maintains its required perfor-
mance capability throughout the speci-
fied range of normal and abnormal en-
vironmental parameters. In general,
factory performance/functional test-

ing at ambient conditions is completed
on equipment prior to shipping and,

for some items of equipment, a produc-
tion unit may be tested at the specified
maximum ambient temperature. These pro-
duction tests, together with the design
specificaton for the equipment, which
specifies the range of normal and aboormal
environmental parameters and engineering
analysis, provides sufficient assurance
of equipment capability in accordance
with the Staff position under Item
2:1.4.

For equipment located inside contain-

ment that is required to perform a safety
function in a postulated LOCA, MSLB, or HELB
environment, environmental qualification is
in general by testing.

For equipment located outside containment

Revision 1
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(Continued)

ronment without test data is not
adequate to demonstrate functional
operability. In general, the staff
will not accept analysis in lieu of
test data unless (a) testing of the
component is impractical due to
size limitations, and (b) partial
type test data is provided to sup-
port the apalytical assumptions and
conclusions reached.

The environmental qualificatiom of
equipment exposed to DBA environ=-
ments should conform to the follow-
ing positions:

The basis should be provided for
the time interval required for
operability of this equipment.

The operability and failure cri-
teria should be specified and the
safety margins defined.

11

DUKE POWER COMPANY
POSITION

(Continued)

that is required to perform a safety
function in a postulated HELB or post-
LOCA recirculation radiation environ-
ment, qualification is in general by
testing, analysis, manufacturer's spe-
cific design, and/or combinations of
these methods.

The qualification method is provided
in the equipment tables.

The required duration ol operability

is based on assumptious in the FSAR
accident analysis, system requirements,
and/or the time the environment is
expected to remain outside its normal
range following a DEA.

The required and demonstrated duration
of the safety function of equipmeut
subject to a LOCA, MSLB, HELB, or post-
LOCA recirculation radiation environ-
ment is provided in the equipment tables.

The primary purpose of equipment quali-
fication is to reduce the potential

for common-mode failures due to post-
ulated environmental conditions. Equip-
ment will therefore be considered to have |
failed the test and/or amalysis if the
functional requirements identified in the
attached tables cannot be met, unless an
investigation can establish that the
failure mechanism is not of common-mode
origin or that plant specific analyses
can demonstrate that the reduced capabi-
lity is acceptable.

In certain cases, failure criteria, per se,
was not specified prior to qualification
testing; however, the failure of the equip-
ment would bave been an obvious failure
(i.e., equipmen: would not functionm).

Margin is discussed in Section 3.0.

Revision 1
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2.1.4 For environmental qualification of
equipment subject to events other
than a DBA, which result in abnoor-
mal environmental conditioms, act-
ual type testing is preferred.
However, analysis or operating
history, or any applicable com-
bination thereof, coupled with
partial type test data may be
found acceptable, subject to the
applicability and detail of in-
formation provided.

Qualification by Test

2.2.1 The failure criteria should be

established prior to testing.

- I

(%]

Test results should demonstrace
that the equipment can perform its
required function for all service
conditions postulated (with margin)
during its installed life.

The items described in Section 5.2
of IEEE Std. 323-1971 supplemented
by items (&) through (12) below
constitute acceptable guidelines
for establishing test procedures.

13
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As stated in the response to Item
2.1.1b, the design specification re-
quirements for equipment not required
to function in a harsh environment
together with factory performance/
functional tests and engineering
anslyses (including some cases where
the testing is performed at maximum
ambient conditions) prov.de the re-
quisite assurance for equipment ca-
pability.

The respouse to Item 2.1.3 is appli-
cable for equipment required to operate
in a LOCA, MSLB, HELB, or post-LOCA
recirculation radiation environment.

As stated in Item 2.1.la environmental
qualification demonstrates the cap-
ability of equipment to perform safety-
related functions when subject to the
consequential adverse environment of
LOCA, MSLB, HELB, or post-LOCA recir-
culation radiaticn. For equipment not
required to operate in a harsh environ-

ment, the response to Item 2.1.1b applies.

The requirement to demonstrate this
capability during the installed life
implies an addressment of aging. This
subject is discussed under Item 4. The
subject of margin is discussed under
Item 3.

The Duke Power Company position with

respect to Section 5 of IEEE 323-1971 is
rrovided in the respomse to Item 2.3.3.

Revision 1
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2.2.4 When establishing the simulated

2.2.35

environmental profile for quali-
fying equipament located inside
containment, it is preferred that
a single profile be used that envs-
lopes the environmental conditions
resulting from any cdesign basis
event during any mode of plant
operation (e.g., a profile that
envelopes the conditions produced
by the main steamline break and
loss-of-coolant accidents).

Equipment should be located above
flood level or protected against
submergence by locating the equip-
ment in qualified watertight en-
closures. Where equipment is
located in watertight enclosures,
qualification by test or analysis
should be used to demonstrate the
adequacy of such protection. Where
equipment could be submerged, it
should be identified and demon-
strated to be qualified by test
for the duration required.

14
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In general, a single profile, envelop-
ing both MSLB and LOCA, is used for
qualification of equipment located
inside containment which is required

to perform a safety function to mitigate
a LOCA or MSLB. The exceptions to the
use of a single qualification envelope
for LOCA and MSLB are, in general, when:

(a) A component is only required
to mitigate against either the
LOCA or MSLB. In such a case,
qualification has been completed
to conditions enveloping the
possible consequences inside
containment from the single
event and additionally, it is
verified that failure of the
component in any other more limit-
ing environment will not prejudice
any safety-related functicn

(b) The resulting test conditions would
unjustifiably exceed acceptable
conservatism.

In general, safety-related equipment
is located above the maximum post-
LOCA water level. The exceptions to
this design philosophy are certain
motor operated valves and associated
cables. The submerged valves are dis-
cussed in FSAR Section 15.4.1.3.
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The temperature to which equipment
is qualified, when exposed to the
sirulated acciden' environment,
should be defined by thermocouple
readings on or as close as prac-
tical to the surface of the compo-
nent being qualified.

If there were no thermocouples
located near the equipment during
the tests, heat transfer analysis
sbould be used to determine the
temperature at the component.
(Acceptable heat transfer analysis
methods are provided in Appendix B.)

Performance characteristics of
equipment should be verified
before, after, and periodically
during testing throughout its
range of required operability.

Caustic spray should be incor-
porated during simulated event
testing at the maximum pressure
and at the temperature conditions
that would occur when the onsite
spray systems actuate.

The operability status of equipment
should be monitored continuously
during testing. For long-term
testing, however, monitoring at
discrete intervals should be justi-
fied if used.

Expected extremes in power supply
voltage range and frequeacy should
be applied during simulated event
environmental testing.

15
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In performing qualification tests for
equipment exposed to a LOCA, MSLB, or
HELB environment, the external environ-
ment temperature is measured as close to
the equipment surface as practicable.

Where the safety-related function of
the equipment requires operation in
the LOCA, MSLB, HELB, or post-LOCA
recirculation radiation environment,
the equipment performance before, dur-
ing (where practical) and after expo-
sure to the simulated event is veri-
fied.

The response to Item 1.3.1 is appli-
cable for equipment located inside con-
tainment and qualified by test to oper-
ate in the LOCA or MSLB environment.

The response to Item 2.2.7 is appli-
cable.

Class 1E equipment is supplied by
guaranteed stabilized power supplies.
As a consequence, the range of the
electrical parameters is considered
to be within equipment capability.

Ravision 1
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2.2.11 Dust environments should be

"

% W

addressed when establishing quali-
fication service conditions.

Cobalt=-60 is an acceptable gamma
radiation source for eavironmental
qualification.

Test Sequence

Justification of the adequacy of
the test sequence selected should
be provided.

16

DUKE POWER COMPANY
POSITION

Duke has implemented housekeeping pro-
cedures to preclude adverse dust con-
cditions at McGuire. Therefore, dust
environments are not required as a
qualification parameter.

In general, Cobalt-60 sources are
used to simulate the effects of gamma
radiation for equipment qualified by
test to operate in a LOCA/MSLB or
post-LOCA recirculation radiation
environment.

In general, when testing is used to
qualify equipment required to perform
a safety function in a LOCA, MSLB, or
HELB environment, the following test
sequence is employed:

1. The equipment is subjected
to a calibration and/or veri-
fication test at ambient con-
ditions. This test included
verification of safety related
functions.

2. No specific abnormal tests are
required siice the accident
environment envelopes the ab-
normal comdition with
margin.

3. The equipment is irra-
diated, using a Cobalt-60
source, to the estimated
worst case gamma dose ob-
tained from in-service oper-
ation and required ac-
cident and post accident
performance.

4. The same equipment is test-
ed to verify equipment cap=-
ability duriag 2 simulated
seismic event.

Revision 1
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(Continued)

The test should simulate as
closely as practicable the post-
ulated environment.

The test procedures should
conform to the guidelines des-
cribed in Section 5 of IEEE Std.
323-1971.

The staff consideres that, for
vital electrical equipment such
as penetrations, connectors,
cables, valves and motors, and
transmitters located inside con-
tainment or exposed to hostile
steam environments outside con-
tainment, separate effects test-
ing for the most part is not an
acceptable quallfication method.
The testing of such equipment
should be conducted in a manner
that subjects the same piece of
equipment to radiation and the
hostile steam envirooment
sequentially.

17
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(Continued)

5. The same equipment is test-
ed under applicable simulated
accident and post-accident
conditions.

Completion of the above test sequence
gives assurance that the equipment can
perform safety-related functions under
normal, abnormal and design basis event
conditions. The design basis event
testing applies extremes of radiationm,
vibration (seismic), temperature, humid-
ity and chemical spray in a conservative
sequence and verifies that the equipment
being qualified is not marginal with
respect to these parameters. The
subject of margin and aging are dis-
cussed under Items 3 and 4, respectively.

For equipment that is qualified by
testing, the test environment simulates
as closely as practicable the postulated
environmepnt .

In general, the qualification testing

of safety-related equipment at McGuire
conforms to the guidelines of IEEE 323-
1971. The Duke position with respect to
the documentation requirements of IEEE
323-1971 is provided in the response to
Item 5.2.

For equipment which is qualified by
testing and which is required to per-
form a safety function in a LOCA, MSLB,
or HELB environment, the test seguence
identified in the respomnse to Item 2.3.1
is generally employed and as a con-
sequence does not, in general, employ
separate effects testing. Separate
effects testing, if used, is justified.
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Other Qualification Methods

Qualification by analysis or
operating experience implemented,

as described in IEEE Std. 323-1971
and other ancillary standards, may
be found acceptable. The adequacy
of these methods will be evaluated
on the basis of the quality and
detail of the information submit-
ted in support of the assumptions
made and the specific function and
location of the equipment. These
methods are most suitable for equip-
ment where testing is precluded by
physical size of the equipment being
qualified.
these methods are employed, some
partial type tests on vital compo-
nents of the equipment be provided
in support of these methods.

MARGINS

Quantified margins should be
applied to the design parameters
discussed in Section 1 to assure
that the postulated accident con-
ditions have been enveloped during
testing. These margins should be
applied in addition to any margins
(conservatism) applied during the
derivation of the specified plant
parameters.

The margins provided in the design
will be evaluated on a case-by-case
basis. Factors that should be
considered in quantifying margins
are (a) the environmental stress
levels induced during testing, (b)
the duration of the stress, (c) the
oumber of items tested and the
number of tests performed in the
hostile environment, (d) the per-
formance characteristics of the
equipment while subjected to the
environmental stresses, and (e) the
specified function of the equip-
ment.

18

It is required that, when

JUKE POWER COMPANY
POSITION

Duke does not necessarily rely on
operating experience to establish

the qualification of safety-related
equipment, rather, operating experience
may be included in support of quali-
fication by test and/or analysis. The
equipment tables identify the qualifi-
cation methodology employed for each
item of safety-related equipment.

For most plant specific applicaticas
margins are available between the qual-
ificaticn parameters and the plant
specific requirements.

Margins are as shown in the equipment
tables.

Same as 3.1

Revision 1
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15 used, the only
those account-

equipment. 1 t cen-
servatism has already been included
to account for uncertainties such
as production errors and errors
associated with def fining satis-
tactory performance (e.g., when
only a small number of units are
tested

Suome equipment may be required by
the design to only perform its
safety function within a short time
period into the event (i.e., within
seconds or minutes), and, once its
unction is complete, subsequent
failures are shown not to be detri-
me::al
equipm
ert

in excess
cident

POWER COMPANY
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for qualification testing It
be noted that a given manu-
cturer's test curve may approximate

this generic curve.
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In general, equipment required to oper-
ate in a harsh accident enviroament is
qualified to perform its safety fuanction
over a considerable period in excess of
the calculated worst case time to perform
the safety functions as derived from the
accident analysis. he arbitrary ad-
ditional one hour time requirement has
not been applied 1] Th

ipment

-
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ime margins indi ] in the equ
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(Continued)

AGING

Qualification programs that are
committed to conform to the
requirements of IEEE Std. 382-1972
(for valve operators) and IEEE Std.
334-1971 (for motors) should con-
sider the effects of aging. For
this equipment, the Category I
positions of Section & are appli-
cable.

For other equipment, the qualifi-
cation programs should address
aging only to the extent that
equipment that is composed, in
part, of materials suscyptible to
aging effects should be identified,
and a schedule for periodically
replacing the equipment and/or
materials should be established.
During individual case reviews, the
staff will require that the effects

DUKE POWER COMPANY
POSITION

(Continued)

2. The seismic event simulation applirs
significant mechanical stress to the
equipment prior to the HELB
simulation.

3. The single eanvelope normally
employed for HELB simulation, not
only encompasses the effects of
LOCA and MSLB accidents, but a
whole spectrum of break sizes and
lecations within these accident
definitions. As a consequence,
the envelope employed invariably
contains significant margin with
respect to the tramsient for any
single break size and location.

4. The single HELB simulation normally
employed combines the high irradia-
tion dose associated with the LOCA
with the high temperature associated
with the MSLB.

Saiety-related valve operators (motor
and solenoid) located inside containment
and continuous duty motors located in-
side containment have been mechanically,
thermally, and radiatiom aged to an
equivalent of 40 vears of service in
accordance with IEEE 382-1972 and IEEE
334-1971, respectively.

Addressment of aging was not a require-
ment in qualification programs for
Category TI equipment. However, with
the wealth of in-service experience
covering a variety of equipment types,
no significant in-service aging mech-
anisms have been identified which could
prejudice the qualification tests per-
formed on new equipment within a few
years from start-up.



8 :ATEuORY DUKE POWER COMPANY
DELINES POSITION

28
o
e

a
GU

(Continued) (Continued)

f aging be accounted for on selec- Duke Power Company is evaluating the

ted equipment if operating experi- in-containment Class lE equipment and

nce o2r testing indicates that the will report at the time of discovery

quipment may exhibit deleterious any equipment fcr which significant

ging mechanisms. aging mechanisms are identified in-
cluding the justification for continued
use and/or reasonable altermative

ction. This on-going iavestigation

will necessarily be very time consuning
and will rely heavily on EPR] research,
NRC studies, NPRDS information, IE
Bulletins and Circulars, and ipdustry
research and testing.

e
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QUALIFICATION DOCUMENTATION

endorses tkhe require- Cuke Power Company will arrange
in IEEE Std. 323- and maintain in an auditable form
The qualification sufficient qualification documen-
shall verify that tation that will support the quali-
lectrical equip- fication that is required for each
its appli- type of safety-related electrical
ts specaified equipment.
quirements. The
basis of qualification shall be
explained to showv the *ela'xon-
of all facets of proof need-
support adeguacy of Lhe
complete equipment."

"Data used to
qualification

shall be pertinent
plication and organiz

documentation The qualification test reports
71 are ac- referenced in the qu;pment tables
documentation for equipment qualified to operate
include sufficient infor- an accident enviro
address the required meet the requireme
on identified in Ap- ]
A certificate of ¢
itself 1s not acc
is accompanied
information on
program.
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MCGUIRE NUCLEAR STATION - UNIT 1

COMPARISON OF THE ENVIRONMENTAL QUALIFICATION OF
CLASS 1E EQUIPMENT LOCATED INSIDE CONTAINMENT TO THE
DUKE POSITION ON THE CATEGORY II GUIDELINES OF NUREG 0588

Note 1

The reported tests on the prototype, Lot 1, and Lot 2 units involve
multiple tests on multiple units. The differences between the

individual units are known and are minor, and thus the experience

in total represents an in-depth knowledge of the characteristics of
these transmitters under severe environment conditions. This experience,
together with the conservative parameters employed for testing, provide
an unparalleled assurance that these units will perform to specification
under all anticipated service conditions,

Note 2

Certain Barton transmitters are claimed for short-term functions, that is
until the containment pressure reaches the point at which safety injection

is initiated by high containment pressure, A conservative estimate indicates
that these transmitters are required to perform their short term functions
until a containment pressure change of 8 psig has occurred, This pressure
corresponds to a maximum containment temperature of 280°F and would occur

no later than 2 minutes following the initiation of the break inside
containment. Thus, Westinghouse specifies a trip accuracy of * 10% for

up to 5 minutes as a conservative qualification requirement, The b
westinghouse qualification program [ J SRS
an additional 1 hour while maintaining the specified trip accuracy.

The 1 hour margin requirement has been introduced by the Staff due to concerns
over the consequences of transmitter failures after a2 few minutes into the
accident scenario, In particular, that such failures could lead to negation
of the safety function or generate information that could mislead the operator,
These concerns are not valid in this case due to the manner in which these
transmitters are employed and qualified:

Trip Function

The gqualification tests demonstrate that the trip accuracy requirement is

m2 intained for up to 5 minutes and that the requisite trip signal will be
generated, Once the signal is generated the signal is 'locked-in' by the
protection system and wi'l not reset should the transmitter fail to continue

to generate the trip signal at some time after 5 minutes, Thus, all automatic
protective actions will proceed irrespective of the performance of the transmitter
after 5 minutes.
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Information to Operator

The transmitter qualification verifies that equipment failures do not
occur in a period up to 1 hour and 5 minutes after initiation of the
accident. In fact, the qualification verifies that the transmitters
will continue to orerate for at least 4 months post-accident while
maintaining the accuracy requirement specified for post accident
monitoring instrumentation,

Note 3

The only difference between the RTD models supplied by Rosemount is in
the [ 130:C; therefore,
the environmental results reported in WCAP-9157 for Rosemount [ J3.c
are equally applicable to the Rosemount [ Ja.c,

Note 4

The power range neutron detectors are not required to perform any safety
functions in an adverse accident environment, However, Westinghouse in-
vestigations into potential system interaction scenarios resulting from
adverse accident environments identified a possible scenario in which an
adverse accident environment resulting from an intermediate steamline
break inside the containment could cause a malfunction of the power range
neutron detectors, This interaction scenario is one of four which were the
subject of I1E Information Notice 79-22.

Duke Power Company has analyzed the effects of an adverse accident environment
on the power range detectors and has concluded that there are no credible
failures of these detectors that could result in unsafe plant conditions,

Note 5

The referenced topical reports, WCAP-770SL (Proprietary) through Supplement
4, and WCAP-7820 (Non-Proprietary) through Supplement 4 which summarize the
Westinghouse qualification tests on the Model A Hydrogen Recombiner to

IEEE 323-1971, have been reviewed and approved by the NRC as indicated in

a letter from D B Vassallo to C E Eicheldinger dated May 1, 1975, This
evaluation indicates that the Staff will not require any further review of
these documents except to verify the plant specific applicability of the
qualification parameters

tiote 6

NRC jetter dated March 7, 1980 requested Duke to provide justification

for the acceptability of separate effects testing for the containment air
return and hydrogen skimmer fan motors, Specifically, the NRC Staff's
concern was that although the motor insulation system and other motor
components are quali“ied for a radiation environment in excess of the
calculated normal plus accident radiation environment, the Motorette
testing did not include exposure to a steam environment following exposure
to radiation,
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Ouke Power Company has reviewed the design and testing of these fan motors.
we nave determined that the combined effects of a radiation environment and
a steam environment were previously included in the qualification testing on
a compiete motor assembly. The motor assembly tested was a valve motor
operator composed of the materials identified in Reliance Electric Company
Report NUC-§ which are similar to the materials composing the McGuire
containment air return and hydrogen skimmer fan motors. This valve motor
operator (1D No. 2Y267074A1EZ) was irradiated and examined as reported

by Reliance in NUC-9 and then shipped to the Limitorque Corporation where
it was successfully tested in a stea. environment in accordance with

IEEE 382-1972 as reported in Limitorque Test Report 600456. “he radiation
and steam environmental parameters used in the Reliance and Limitorque
tests envelope the accident conditions for the McGuire fan motors. Duke
Power Company therefore concludes that in addition to the environmental
testing described in Joy Manufacturing Company Test Report X-604, the
environmental testing described above further assures the capability of

the McGuire containment air return and hydrogen skimmer fan motors to
function in the postulated McGuire accident environment.

Note 7

Separate effects radiation testing was performed on the McGuire electrical
penetrations. The only effects of the irradiation were a slight increase
in the nardness of the elastomeric grommets that provide the environmental
seal in the plug and cable assemblies and a color change in the epoxy
Tiberglass insulators. These effects produced no measureable change in
the electrical or mechanical performance of the penetration assemblies:
therefore, separate effects testing for radiation is considered acceptable.

liote 8

This equipment is being installed per NRC requirements stated in NURSG 0660.
Qualification data will be provided by October 1, 1981 in accordance with
the September 5, 1980 clarifications to “he NUREG.

Hote §

This 2quipment is being installed per NRC requirements stated in NUREG 0660.
Qualification testing for this equipment is scheduled for completion in
December, 198C. The results of this testing will be provided upon receipt
and review of the formal report by ODuke Power Company.
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ANU DIFF FIRESTAY PNL/CAB COMPONENT
_PALSS SV VAN SV _VOLT/CURRENT ALARM_
N/A N/A c
C 4 N/A
N/A L) ¢
N/A N/A 4
N/A N/A [ 4
N/A N/A LI
c c L)
c C N/A
N/A N/A C
c C C
WA N/A c
N/A N/A N/A
H/A N/A N/A
N/A N/A N/A
WA L} N/A
N/A N/A N/A
N/A N/A N/A
N/A N/A N/A
c C c
) ) m
N/A N/A N/A
A N/A N/A
N/A LI c
N/A N/A N/A
N/A L) <
N/A N/A 14
N/A N/A 4
N/A N/A H/A
M/A N/A N/A
WA /A 2
N/A N/ w/A
N/A N/A c
4 14 c
N/A N/A N/A
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ABFXF-CP ABFXF-FIRE
As 1® _PROT PANEL
N/A N/A
c C
LA} N/A
R N/A
N/A N/A
LI} N/A
(4 4
C C
/A N/A
14 C
N/A LI
N/ NA
L) N
n/A N/A
N/A n/A
WA N/A
N/A N/A
N/A N/A
(4 C
(3 mn
LY N/A
N/A N/A
WA N/A
N/A A
N/R N/A
N/A N/A
WA /A
WA N/A
N/A N/A
N/A NN
N/A N/A
/A N/A
c 3
N/A W/A
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VALVE SOLENOID VALYE MOTOR
00 | PHENT ABFXF-IA AV FILTER ANNULUS VENT ANNULUS VENT STARTER/CONTACTOR OPERATORS OPERATORS LINET SWITONES CABLES

TDENTIF ICAT 1OM noYORS UNIT 1A, 18 FAN MOTOR 1A DAMPER MOTORS Y AZ00 JXCA (vALcon, AsCO) (LINITOMQUE, ROTORK) (wAnCO) (ALL SurPLIERS)

HUREG 0588

ttem 2.0.10 N/A /A /A /A /A 4 (4 4 3
.01 (4 (4 C 4 (3 N/A N/A N/A N/A
1.2 /A N/A L) N/A N/A 3 3 4 4 ’
1.1} N/A /A M/A /A N/A 4 (3 C 3
1.1.% N/A /A N/A N/A N/A (4 ) 4 3
.0.n N/A N/A /A N/A /A c 4 [ (4
2.10.3¢ (3 4 4 4 c (4 4 4 4
.04 (4 c (4 4 4 N/A WA NA (4
2.2.1 WA w/A n/A /A N/A (4 C 4 n/A
.22 4 c 4 c [ 4 () C C
1.2 N/A n/A N/A N/A N/A ] (4 3
2.2.4 N/A N/A N/A /A /A N/A N/A /A /A
2.2.% A N/A wA /A /A N/A N/A N/A N/A
2.2.6 LI LI N/A N/A n/A 4 (4 (4 C
1.2.7 N/A /A /A N/A /A 3 (2) 3 4
2.2.8 wA WA /A NIA N/A N/A N/A L) N/A
2.2.9 /A N/A N/A N/A N/A t 4 3 3
1.2.10 N/A N/A NN NIA N/A t [ 3 /A
2.1 3 ¢ (3 3 3 3 € 3 3
.02 m (1)) m m m m m m L)
1.3.1 A N/A N/A /A an 3 « ¢ 3
1.).2 N/A N/A N/A N/A N/A c c 3 4
2.3 /A LI N/A N/A N/A (4 c c 3
2.3.8 ®/A N/A M/A N/A N/A (4 C c 3
1.4 /A N/A /A N/A N/A 4 (4 (4 N/A
. w/A N/A HA N/A N/A c c c <
3.2 N/A N/A /A N/A N/A 4 c 4 (4
.3 N/A N/A N/A /A WA [ 4 4 (4 c
3.4 n/A N/A N/A N/A N/A (4 2) 4 4
1.4 /A N/A /A /A /A (4 ) c 4
LN N/A R/A N/A N/A n/A 4 4 LI [ 4
b2 nA N/A N/A N/A N/A 4 (4 (4 4
5.1 t (4 4 (4 3 (4 (4 (4 c
5.2 N/A w/A WA N/A N/A c (4 4 3
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MCGUIRE NUCLEAR STATION - UNIT 1

COMPARISON OF THE ENVIRONMENTAL QUALIFICATION OF
CLASS 1E EQUIPMENT LOCATED OUTSIDE CONTAINMENT AND EXPOSED
TO THE HELB ENVIRONMENT TO THE DUKE POSITION ON THE CATEGORY II GUIDELINES
OF NUREG 0588

Note 1

The radiation qualification information required in response to NUREG 0588 and
Item 2.1,6.b of NUREG 0578 is provided in Attachment 3 and Attachment 7.

Note 2

Rotork Test Report TR-3025 shows that when the qualified temperature for these
valves is exceeded, the torque switches may fail on the next operation of the
valve. Since at least one additional operation is available after the valve's
temperature qualification has been exceeded, the valve can be relied upon to
move to its safety position,



ATTACHMENT 7

COMPARISON OF THE ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT
LOCATED OQUTSIDE CONTAINMENT
AND EXPOSED TO THE POST-LOCA RECIRCULATION RADIATION ENVIRONMENT
TO THE DUKE POSITION ON THE CATEGORY Il GUIDELINES OF NUREG 0538



EQUEPHENT
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NUREG 0588

Item 2.
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P et 33
AT

B T et
-
~ -0

P

LOCATED OUTSIDE CONTAL

BORIC ACIO TRANSFER
— PUMP NOTORS _

N/A
c
N/A
N/A
N/A
N/A
C
C
N/A
C
W/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
C
N/A
H/A
N/A
N/A
N/A
H/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
C
N/A

BORON IN)  RECIRC

. PUNP_nOTORS

N/A
4
N/A
N/A
N/A
N/A
<
c
N/A
C
N/A
N/A
NIA
N/A
N/A
N/A
N/A
N/A
c
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
K/A
N/A
N/A
N/A
C
N/A
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CENT . MG
PunP_nOTORS

CONT  SPRAY
PiEP NOTORS

ﬂ';ﬂﬂﬁﬂ

"~ a{a:'annzn
> ); >

THE DUKE POSITION ON

FUEL POOL COOLING RHR PunP
__PUMP MOTORS QTORS
C C
N/A N/A
(4 C
c [4
c 4
N/A N/A
N/A N/A
M/A N/A
C 3
c c
[ [4
N/A N/A
N/A N/A
N/A N/A
c 4
N/A N/A
c 3
(4 c
C c
C C
N/A N/A
C C
c [4
N/A N/A
c C
C [
4 4
N/A N/A
N/A N/A
C C
N/A n/A
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o C
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SUNP_PUNP_NOTORS

N/A

N/A

N/A
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