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Attention: Ms. E. G. Adensam, Chief - ““’L'?()7?31 S

C

Licensing Branch No. 4 _— MC&::«’::’&“M
Re: McGuire Nuclear Station .“t,
Docket Nos. 50-369, 50-70 o4 i | s

Near Mr. Denton:

The attached information is provided in compliance with the provisions of McGuire
License No. NPF-9, condition ~.C.(7)(c). .4ilso included is a description of the
planned testing to be conducted on the D. G. 0'Brien electrical penetration con-
nectors as discuss:d in a meeting with the NRC Staff on July 6, 1981.

It should be noted that the NRC Staff's Safety Evaluation Report on equipment
qualification was issued on April 17, 1981. However, it was not until the

July 7-10 meetii3 thet the NRC Staff was in a position to previde clarification

on what was expected of licensees in reponse to the SER's. The shoit time between
this meeting and our required submittal date did not give Duke Power Company ade-
quate time to incorporate all of the staff guidance into this submittal. Accordingly,
this submittal includes only equipment located inside containment. Equipment located
outside containment in potential harsh environments, including high radiation and
high energy line break (HELB), will be addressed in a separate submittal by

August 15, 1981.

L
Veofy truly yours,

U\.A.L..V a 5 /’ L-_,(_‘ a

William O. Parker, Jr.

GAC: pw
Attachment
¢cc: Ms. M. /. Graham Mr. James P. O'Reilly, Direccor
Resident Inspector - |2 U.S. Nuclear Regulatory Commission
McGuire Nuclear Station Region I1
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McGuire Nuclear Station - Unit |
Environmental Qualification of Class 1E Equipment

NRC letters dated October 15, 1979 and February 15, 1980 concerning the
environmental qualification of Class 1E equipment defined the NRC Staff's
requirements with respect to NUREG 0588, Interim Staff Position on
Environmental Qualification of Safety-Related Electrical Equipment,
Basically, the Staff's requirements were as follows:

1) Provide a table listing by generic type all Class IE
equipment including the appropriate qualification data for
the equipment. The format for this table was proviced in
the Staff's October 15, 1979 letter,.

2) Review the adequacy of the environmental qualification for
the equipment identified in Item | above with respect to the
Staff's position described in NUREG 0588, document the degree
of conformance, and justify any deviatlions.

Furthe,, the NRC issued a Memorandum and Order on May 23, 1680 establishing
NUREG 0588 as the requirement which applicants must meet in order to satisfy
General Design Criterion 4 relating to the environmental qualification of
Class 1E equipment,

In response to the NRC Staff's requests for information in this matter, Duke
Power Company has conducted a thorough review of the environmental qualifica-
tion of Class 'E equipment located in a potentially harsh environment. A
summary of the findings of this review was provided to the NRC Staff in
submittals dated January 18, 1980, August 13, 1980, and October 14, 1980,

On April 17, 1981 the NRC Staff iscued Supplement 5 to the McGu e Nuclear Station
Unit 1 SER which contained the Staff's evaluation of the McGuire Unit ! NUREG

0588 submittal., It is the purpose »7 this document to provide the 2'4itional
information necessary to resolve the items identified by the Staff i both the
SER text and in the accompanying tabies,

SER Text - Paragraph 3.]

This paragraph of .(he SER addresses the completeness of the Class 1E equipment
qualification re .ew from a systems standpoint. In this paragraph the Staff
requested that the main steam isolation system be addressed or that proper
justification be provided for not addressing the system. We have concluded

that the Class IE components of the main steam isolation system were erroneously
omitted from our NUREG 0588 submittal and that the qualification of these
components will be addressed in the next revisica to the submittal. The revision
is scheduled for September 15, 1981,
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SER Text ~ Paragraph 3.2

This paragraph of the SER addresses the basis of the service conditions identified
in the NUREG U588 submittal. in this paracraph the Staff requested verification
that the containment spray system is not subject to a “isabling single - component
failure. It has been verified that the McGuire Unit | containment spray system

as described in the McGuire FSAR, Section 6.5 is not subject to a disabling single
component failure,

SER Text - Paragraph 3.3

This paragraph of the SER addresses the temperature, pressure, and humidity
conditions inside the containment resulling from a LOCA or MSLB. In this paragraph
the Staff requested that the profile for the MSLB be extended from 1000 seconds

to 10° seconds, In a review of the MSLB scenario, it vas determined that within

10 minutes into a MSLB event, all feedwater flow to the affected steam aenerator
will be terminated. Following the blowdown and subsequient dryout of the asffected
steam generator, the containment temperature decreases rapidly due to the termina=
tion of stesm release. After 20 minutes following a main steamline rupture, the
containment temperature is less limiting than the temperature exhibited following

a postulated rupture of the reactor coolant system. Therefore, it is not necessary
to extend the MSLB profile to 10 seconds.

In this paragraph the Staff also questioned the use of the LOCA temperature in

the upper containment as the limiting temperature, The question is based on

the fact that the hydrogen skimm r fans take suction from the lower containnoent
and d'scharge in the upper contai.ment following either a LOCA or MSLE. In a
review of this conzern it was determined that the discharge of the hydrogen

skimme fans into the upper containment will have no adverse effect on any

Class !E equipment also located in the upper containment for the following reasons:

1. The actuation of both the hydrogen skimmer fans and the containment
air return fans is delayed 10 minutes from reccipt of a containment
high pressure signal. This means that the lower cont. nment tempcrature
will have already begun to decrease pifor to initiation of these fans.

2. The actuation of the hydrogen skimmer fans is concurrent with the
actuation of the containment air return fans; therefore, mixing
provided by the containment air return fans will negate any potent fal
temperature in the upper containment due to hydrogen skimmer fan
discharge increase, This is evident from the capacities of the fans:
hydrogen skimmer fans = 3,200 cfm; containment air return fans =
30,000 cfm.

3. The hydrogen skimmer fans are located at elevation 820 which 's approxi-
mately 50 feet above the cperating check. There is no Class 1E equip=
ment located in the direct discharge path of these fans,
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SFR Text - Paragraph 3.5

This paragraph of the SER addresses submergence, In this paragraph th: Staff
noted that the NUREG 0588 submittal identified certain safety-related motor
operated valves including associated cables that are located below the maximum
post-LOCA water level. The Staff requested that an assessment of the failure
modes of these components be provided with consideration of the effects of

their potential submergence on any other safety function including the potential
of misleading information being supplied to the operator. The Staff further
requested that this review consider operating time, across the spectrum of events,
in relation to the time of submergence,

In a review of the safety-related motor operated valves located below the maximum
post-LOCA water level, it was determined that for all defined events the valve
motor operators will perform their safety function ~rior to becoming submerged.
The flood level wili reach the lower most safety-related valves at approximately

5 minutes into an accident situation. These valves, however will have moved to
their safety position at approximately 15 seconds into an accident situation

and are not reauired to reposition subsequent to submergence., This time interval
provides adequate margin to assure the completion of the required safety function.
Additional information concerning these valves is found in the McGuire FSAR,
Section 15.4.1.3.

The aspect of misleading information being supplied to the operater is under
review. Further information on this matter will be provided in 2n update to

this report.

SER Text - Paragraph 3.6

This paragraph of the SER addresses chemical spray. In this paragraph the Staff

requested additional information regarding the concentrations of the chemical spravs

used in the various qualification programs. We have reviewed the qualification
programs fo* the Class IE equipment located inside the containment and have
provided the reguestea information as appropriate on the attached tab.e.

SER Text - Paragraph 3.7

This paragraph of the SER addresses the aging of safety-related equipment. In
this paragraph the Staff discusses the aging requirements for valve operators
qualified in accordance with 1EEE 382-1972 and continuous duty motors located
inside containment qualified in accordance with 1EEE 334=1971. The staff also
discusses the aging program for other safety-related equipment.

For the safety-related valve operators (mctor and solenoid) located inside
containment, a review of the qualification documentation shows th.t these
operators were nechanically, thermally, and radiation aged to an equivalent
40 year service life in accordance with (EEE 382-1972.prior to DBE testing.
Additionally a review of the qualification documentation for safety-relatad
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continuous duty motors installed inside the containment shows that these
motors were mechanically, thermally, and radiation aged to an equivalent

Lo year service life in accordance with |EEE 334-1971 prior to DRE testing.
Maintenance schedules have been established for these valve operators and
continuous duty motors that will assure that the 40 year life of the equipment
is maintained,

For other equipment, adiressment of aging was not a requirement in qualification
programs committed to |EEE 323-1971 (L.e., Category I1 equipment). However,
with the wealth of in-service experience covering a variety of equipment

types, no significant in-service aging mechanisms have been identified which
could prejudice the qualification tests performed on new equipment within a

few years from start-up.

Duke Powe: Company is evalvating the in-containmenrt Class 1E equipment and
will report at the time of discovery any equipment for which significant aging
mechanisms are identified including the justification for continued use and/or
reasonable alternative action. This nn-going investigation will necassarily
be very time consuming and will rely heavily on EPR| research, NRC studies,
NPRDS information, IE Bulletins and Circulars, and industry research and
testing, Duke is an active member of the EPRI/Utility Advisorvy lroup on
Equipment Qualification and the AIF Subcommittee on Equipment Qualification
and is participating in the current efforts to develop an industry position

in regard to the aging issue,

in addition to the program described above, there are several on-going programs
within Duke Power Company which address the surveillance, maintenance, and
replacemert aspects of SER Text - Paragraph 3.7. These programs are described
be low.

The Incident Investigation Program provides for the evaluation of equipment
failures. As part of this program any components that may have degraded and
caused equipment failure would be identified and appropriate corrective action
taken. Identification of a component which degrades unacceptably over a period
of time would result in either (1) replacement of the component with a better
component or (2) estabiishment of a periodic replacement schedule for the com=-
ponent based on the length of time the original component functioned. In either
of these two cases, the potential for future failures is diminished with a re-
sultant increase in reliability and safety. Failures are also evaluated to
determine whether any systematic trends exist. Additionally, the Maintenance
Management Prcgram prosently under development will provide trend information
on a wide variety of equipment problems. This is a computer based system

with the capability to identify recurring equipment proolems. As problems
related to aging or degradation are identified similar corrective action to
that metioned above can be taken,




SER Text - Paragraph 3.8

This paracraph of the SER addresses the basis for the calculated radiation
doses both inside and outside the containment. In this paragraph the Staff
questioned the radiation dose valie range identified vor inside the contain-
ment since certain values were below the Staff's screening criteria. A

review of this situation indicates that the equipment which has a 40 year plus

accident TID that is less than the Staff's screening criteria is only required for
a shortterm function and is, therefore, not exposed to a high radiation dose
prior to performing its safety function.

SER Text - Paragraph 3.9

This paragraph of the SER addresses marginr. It should be noted lhat where
margin has been identified as a potential deficiency for a given piece of
equipment, it has been addressed on the attached tables.

SER Text - Paragraph &4

This paragraph of the SER addresses the Staff's assessment of the individual
equipment items identified in Duke Power Company's NUREG 0588 submittal. The
potential deficiencies identified by the Staff on a per equipment basis are
addressed on the attached tabies,
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SER |tem

Test Spray:

CS: Initial Spray:

L.O0 - 4.7 pH

Chem Spray: Borlic
acld and sodlum

tetraborate soln.

2000-210C ppm Boron

Chem Spray: Borlc
acld and sodium
hydrox!de soln,

Recirculated Spray:

1800-2200 ppm Boron

6.0 -

10.0 pH

SUMMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS I1E EQUIPMENT Reviston ()
LOCATED INSIDE CONTAINMENT
EQUI PMENT MODEL OR ACCIDENT ENVIRONMENT OPERABILITY OPERABILITY ACCURACY ACCURACY QUALIFICATION
IDENTIFICATION MANUFACTURER IDENTIFICATION ENVIRONNINT TO WHICH REQUIRED IN DEMONSTRATED REQUIRED DEMONSTRATED REPORT AND
m NUMBER (2) QUALIFIED ACC I DENT HETHOD
ENVIRONMENT (3) (X of Spen) (X of Spen) (W)
j cansm(tter ~ Barton 76k Temp 327 F Temp 380 ¥ 7 weeks & months + 252 Mex. Error 15 WCAP 9885
Pressurlzer Leve! (Lot 2) Press: 4.8 pslg Press: 75 psig post DBE post OBE nethod: Test
Lower contalnment) M 100% 7 R 1007,
Rad:  1.4x10°R Rad:.  Sx107R

As documented in WCAP-9885, the chemical spray consisted of 2750 ppm boric acid dissolved in water and adjusted
to a pH of 8.5 by sodium hydroxide, which is representative of the range of pH values permitted in the long

term,

A : Aging was not a requirement in the qualification program for the Barton (LOT 2) transmitters, which w , developed to address

|EEE-323-1971.

Radiation aging, however, has been adz2quately addressed by the LOT 2 testing program,

The materials and

components used do not have a known thermal aging mechanism (as compared to Appendix C of IE Bulletin 79-018) that could

affect the performance of the transmitters during the first two fuel cycles of reactor operation.

Upon the

completion of Barton LOT 4 tests, which include aging, our intent is to demonstrate the similarity of the Bartc.. LOT 4 and
LOT 2 transmitters and thus ohtain a proven qualified life,

M : This deficiency was deleted per discussions with M. Slosson, NRC-£QB, 7-8-81,
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SUMMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPHENT Revision O
LOCATED INSIDE CONTAINMENY
EQUI PMENT MODEL OR ACCIDENT ENVI RONMENT OPERABILITY OPERABILITY ACCURALY ACCURACY QUALIFICATION
IDENTIFICATION MANUFACTURER JTOENTIFICATION ENV I RONMENT TO WHICH REQUIRED IN DEMONSTRATED REQUIRED DEMONSTRATED REPORT AND
m NUMBER (2) QUALIFIED ACCIDENT NETHOD
ENVIRONMENT (3) (% of Spua) (X of Span) )
ransmitter - Barton 764 Temp 327 F Temp 380 F Reactor trip 4 months Trip Fusctlun: < 5% (5 min) wCAP 9885
/G Level (NR) (Lot 2) Press: 14.8 psig Press: 75 psly (€5 min.) post DBE + 5S¢ (5 min) Mmethod  Test
Lower contalmnment) RH: 100% RH: 100% Plus & months
Red:  2.3x107R Rad:  5x107R post DIE PAM Functlon: Max Error 15%
Chem .pray: Borlc Chem Spray: Borlic + 25% (& mo) (& mo)
ac!d and sodlum acld and sodlue
tetraborate soln. hydroxide soln, (note S)
SER item -
CS: Initial Spray: 2000-2100 ppm Boron Recirculated Spray: 1800-2200 ppm Boron
4,0 - 4,7 pH 6.0 - 10,0 pH
Test Spray:

As documented in WCAP-9885, the chemical spray consisted of 2750 ppm boric acid dissolved in water and adjusted

to a pH of 8.5 by sodium hydroxide, which is representative of the range of pH values permitted in the long
term,

Aging was not a requirement in the qualification program for the Barton (LOT 2) transmitters, which was developed to address
|EEE-323-1971. Radiation aging, however, has been adequately addressed by the LOT 2 testing program. The materials and
components used do not have a known thermal aging mechanism (as compared to Appendix C of 1E Bulletin 79-018) that could
affect the performance of the transmitters during the first two fuel cycles of reactor operation. Upon the

completion of Barton LOT 4 tests, which include aging, our intent is to demonstrate the similarity of the Barton LOT L and
LOT 2 transmitters and thus obtain a proven qualified life,

The qua\ification tests demonstrate that the trip accuracy requirement is maintained for up to five (5) minutes and probably
much longer although that was not the intent of the program. Once the protection signal is generated, it is "'locked=-in'' by
the protective system and will not reset regardless of the transmitter's subsequent performance. The qualification program

also verifies that the transmitters will continue to operate for at least four (4) months post=accident within a relaxed
accuracy requlrement which provides additional margin for the five-minute trip requirement,

The qualification program utilized a 15~-day test period simulating a four-month post-DBE environment based on conservative

aging procedures referenced in WCAP-9885. This conservative basis (0.5 ev in the Arrhenius equation) ensures that adequate
margin exists,
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SUMMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPHENT Aeviston O
LOCATED INSIDE CONTAINMENT

CS:

A«

EQUI PHENT MODEL OR ACCIDENT ENVIRONMENT OPERABILITY OPERABILITY ACCURACY ACCURACY QUALIFICATION
IDENTIFICATION MANUFACTURER TOENTIFICATION ENVIRONMENT TO WHICH REQUIREE IN DEMONSTRA TED REQUIRED DEMONSTRATED REPORT AND
(1)) WUMBER (2) QUALIFIED ACCIDENT METHOD
ENVIRONMENT (3) (% of Span) (X of Span) (&)
RTD - Rosemount 176 xF Temp 327 F Temp: 332 F Reactor Trip ) Mind + 0.2% + 0.2% WLAP S157 and Duke
| RS Temperature [(NR) Press. 14 8 psig Press: 66 psig (€ 5 min) Peetr Selb letter Farier to
(Lower contalnment) RN HW?.n LUE 100% Lenton dated Decemper
‘ Rad:  IX10%R Rad:  Ix108r 19, 1973
Chem Spray: N/A Chem Spray: Boric
scld and sodlum method Test/Analysis
hydroxide solin.

[SER [ tem

These RTD's are not exposed to any degradation from the effects of chemical spray prior to performing their safety function.

Addressment of agin, was not a requirement in qualification program for these RTD's which was developed to meet the require-
ments of |EEE-323-1971. Furthermore, in-service experience with the type of equipment supplied by Westinghouse shows that
it is highly unlikely that a significant in-service mechanism exists which could prejudice the qualification tests performed
by Westinghouse on new equipm2nt. |In addition, radiation aging has bcen adequately addressed by the Westinghouse test
program. A marginal appiication of one material (ethylene propolene rubber) has been identified in Appendix C of JE
Bulletin 79-01B. The RTD's will be replaced within 10 years unless it can be shown that the EPR is a non-critical material.

Based on the radiation test of 1 x |08 gamma, the RTD's qualified live would be in excess of 4O years plus five minutes poct=-
SLB. If the EPR i~ judged to be a critical material, the life would be limited to 10 years. The Rosemont RTD ocualification
test program utilized a 6-day test period simulating a 52-day post=DBE environment based on conservative aging procedures,
This test documented by WCAP-9157 ensures that adequate margin exists.
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SUMMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS |E EQUIPMENT Revision O
LOCATED INSIDE CONTAINMENT
1 FLEATION
PHENT MODEL OR ACCIDENT ENVIRONMENT OPERABILITY OPERABILITY ACCURACY ACCURACY QUALIFLCAT)
l;‘m‘;lﬂu‘ﬂﬁ MANUFACTURER IDENTIFICATION ENVIRONNENT TO WHICH l!wll!:' L] DEMONSTRATED REQUIRED DEMONSTRATED mﬂ
MUMBER (2) QUALIFIED ACCIDE
" ENVIRORMENT (3) (X of Spen) (% of Spen) ()
.
w10 - Rosemount 176 XS Tewp: 327 F Temp: 332 F 2 weehs . apes s 0.7% . 0.2 WCAP 5157 snd Dule
R(S Tenperature (WR) Press: 4.8 psig Press: 66 pslg post DBE Tost SE ;:(uv :.'hs'o" £
(Lower contalnment) LT H)Ob RH: 1o0i, mrt ates Decembe
Rad 1X10%R Rad: 1x10°R 19, 1973
Chem Spray: Borlc Chem Spray: Boric
aclid ::swlu acld and sodlum ::No'"..:””uttOH to
tetraborate soln, hydroxide soln. T":,“‘;‘”“
SER ltem
CS: Initial Spray: 2000-2100 ppm Boron Recirculated Spray: 1800-2200 ppm Boron
pray ppP

L.0 = 4,7 pH 6.0 = 10.0 pH

Test Spray: The chemical spray so) 'tion consisted of 1,146 wt, / boric acid and G.17 wt, 7 NaOH dissolved in Hy0 which

corresponds to a pH o 8.5 and is representative of the range of pH values permitted in the long term,

Addressment of aging was not a requirement in qualification program for these RTD's which was dev:'oped to meet the require-
ments of 1EEE 323-1971. Furthermore, in-service experience with the type of equipment suppiied by Westinghouse shows that
it is highly unlikely that a significant in-service mechanism exists which could prejudice the qualification tests performed
by Westinghouse on new equipment within a few years from startup.

The materials used in this component have been compared with the list of components in Appendix C of 1E Builetin 70-018 and,
based on this comparision, no significant degradation would occur during this time. Based on the new requirement to address
source terms associated with contained accidents in the reactor coolant system and the test program dose of 1 . 10° rads
camma, radiation aging effects have been adequately addressed for 13 effective full power months (lst fuel cycle), and 2
weeks post-DBE, These RTD's will be replaced during the first refueling outage. The qualification program utilized a 6-day
test period simulating a 52-day post-DBE environment based on conservative aging procedures documented in WCAP-9157. This
provides adequate margin for the time period discussed above,.
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SUMMARY OF ENVIRONMENTAI QUALIFICATION OF CLASS 1E EQUIPMENT Revision ()
LOCATED INSIDE CONTAINMENT
IFICATION
EQUI PHENT MODEL OR ACCIDENT ENVIRONMENT OPEPABILITY OPERABILITY ACCURACY ACCURACY QUAL
m:‘v'mu!m MANUFACTURER IDENTIFICATION ENV I RONHENT TO WHICH l:gm::'l.t DEMONSTRATED REQUIRED DEMONSTRATED znu AND
NUMBER (2) QUALIFIED ch THOD
" ENVIRONMENT (3) (% of Spen) (% of Span’ %)

Electrl d W Sturtevant A Temp: 180 F Temp: 309 F 3 months | year N/A N/A winP 7820 and

M:;l:a.r" i e bt Press: 14,8 psig Press: 62 psig post LOCA post LOCA Supplements 1-&

Uppe LUR 100% LUB 1007,

R —— Rad: B.1x107R rad:  2x10Bm WCAP 7709-L and
Chem Spray: Borlc Chem Spray: Borlc Supplements i-b
acld and sodlum acld and sodlum
tetraborate soln, hydrox!de soln. Method: Test

SER ltem

CS: Initial Spray: 2000-2100 ppm Boron

Recirculated Spray:
L,0 - L,7 pH

1800-2200 ppm Boron
6.0 - 10.0 pH

Test Spray: WCAP 7709-L, Supplement 2 describes chemical spray testing conducted on the H, Recombiner. Several types of
spray tests were conducted including one using 2500 ppm boron (boric acid) with NaOH added to give a pH of 10.0.
To this spray, sodium tetraborate was also injected.
A : The metallic materials used in the Hyp Recombiner are not known to be susceptible to significant degradation due to aging.

All electrical components furnished with the W electric recombiner which may be exposed to post-LOCA environments and which
use electrical insulation were tested. The power cable, heater connector wire, heater elements, thermocouples and extension
wire were subjected to thermal preaging of 80 heatup and cooldown cycles followed by six LOCA steam pressgre and spray
cycles., All of the abov: items plus the terminal blocks were subjected to a radiation exposure of 2 x 10° rads gamma
followed by another L0f¢ test as described in WCAP 7709-L, Supplement 2,

Due to the fact that no significant deqradation was observed following the thermal cycling, radiation exposure and LOCA cycle
described in WCAP 7709-1 and Supplements 1=4, it is felt that the Hy recombiner will provide adequate service for L0 years
of normal operation plus 1 year post=-LOCA.

M - This deficiency was deleted per discussions with M. Slosson, NRC-EQB, 7-8-81.
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SER |tem

2000-2100 ppm Boron
4,0 - 4.7 pH

CS: Initial Spray:

Test Spray: 3000 ppm Boror, 10.5 pH

A.: Safety-related continuous duty notu:»

Recirculated Spray:

6.0 - 10.0 pH

1800-2200 ppm Boron

This deficiency was deleted per discussions with M. Slosson, NRC-EQB, 7-8-81.

SUMMARY OF ENVIRONME TAL QUALIFICATION OF “LASS 1E EQUIPMENT Revision O
LOCA €D INSIDE CONTAINMENT
ACCURACY ACCURACY QUALIFICATION
NT MODEL OR ACCIDENT ENVIRONMENT OPERABILITY OPERABILITY
lmlw::‘lclﬂﬂ MANUFACTURER TDENTIFICATION ENV | RONMENT T0 WHICH amun;::' 1] DEMONSTRATED REQUIRED DEMONSTRATED m AND
NUMBER (2) QUALIFIED ACCH
m ENVIRORMENT (3) (% of Span) (% of Spen) ()
? Fi-i14282
g i weil 21§ -330081 Temp 180 F Temp: 330 F 2 months i year N/A N/A est Hop;fl
::::::'F-o:‘n:t‘;u T Press: (4.8 psig Press. 85 psig post OBE post DBE ?M ‘-uvo""’~|0'1“
(voper contalnment) RH 100% LU 100/ of’-';t' '.:SZO‘. -408
fad:  7.6x1078 Rad: 1107 oot Report
Chem Spray: Borlc Chem Spray: Borlc lou' eport :\:c-goud
acid and sodlum acld and sodlum Supp rnnt' LTALY
tetraborate soln, hydroaide soln. Method Test

located inside containment have been mechanically, thermally, and radiation aged to
=n equivalent of 40 years of service in accordance with |EEE 334-1971.
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SUMMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS TE EQUIPHENT Revision O
LOCATED INSIDE CONTAINAENT
EQUI PHENT MODEL OR ACCIDENT ENVIRONMENT OPERABILITY OPERABILITY ACCURACY ACCURACY QUALIFICATION
DENTIFICATION HANUFACTURER IDENTIFICATION ENVIRONMENT TO WMICH REQUIRED IN DEMONSTRATED REQUIRED DEMONSTRATED REPORT AND
) NUMBER (2) QUALIFIED ACC1DENT KETHOD
ENVIRONMEN (5] (X of Span) (% of Span) ()
g
pyirogen Skimmer Joy/Re i lance | YF-882315 Temp 180 F Temp 330 F 7 onths | year N/A H/A Test keport Fi-18282
Fan notors Press: 14,8 pslg Fress 85 pslg st DBE post DBt and Sucplemertal
{Upper contalnment) LLE 100% ; RH: 100% Tectnical paper "A«40%)
Rad: 7.6X10°R Rad: ixio%n Test Report #-504
Chem Spray: Borlc Chem Spray: Borlc Test Report NuC-9 and
acid and sodlum acid and sodium Supilemant 4/ 14/80
tetraborate soln. hydroxlde solin. retrod:  Test
SER |tem
CS: Initial Spray: 2000-2100 ppm Boron Recirculated Spray: 1800-2200 ppm Boron
4,0 - 4,7 pH 6.0 - 10.0 pH
Test Spray: 3000 ppm Boron, 10.5 pH
A - Safety-related continuous duty motors located inside containment have been mechanically, thermally, and radiation aged to

an equivalent of L0 years of service in accordance with 334=1971).

This deficiency was deleted per discussions with M. Slosson, NRC-EQB,

7-8=-81.
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SUMMARY OF ENVIRONMENTAL QUALIFICA.:ON OF CLASS 1E EQUIPHENT Reviston O
LOCATED INSIDE CONTAINMENT
EQUI PHENT MODEL OR ACCIDENT ENVIRONMENT OPERAD OPERABILITY ACCURAT Y ACCURACY QUALIFICATION
VDENT I FICATION MANUFACTURER IDENTIFICATION ENVIRONNENT TO WHICH REQUII DEMONSTRATED REQUIRED DEMONSTRATED REPORT AKD
m NUMBER (2) QUALIFIED ACCHL METHOD
ENVIRON (% of Spen) (X of Spes:) “)
- / Test Reports
Valve Mator Rotork 7 NAL, 1) NAL, | Temp: 327 F Temp 30 F 5 min 30 ays N/A N/A
Cperators 14 NAL, 16 NA), | Press: 14.B psig Press: 15 pslg (Notes B and 9) post DBt '::l'/l"é 0;“::: ::zg
(Lower containment) 3O NAL, LO NAL, | Ri: 100% 7 RH: 10 ‘ 11‘2' cs ’
70 NAL, 90 NA! | Rad: 6.7x1078 Rad 2x10% R v Wre 13

cs

SER Item
QT

Chem Spray: Borlc
acld and sodlum

tetraborate soln,

Chem Spray: Borlc
acld and sodlium
hydruside soln.

rethod:. Test

+M: The actual qualification test duration is 30 days post=DBE which adequately exceeds the required operating time.

Safety-related valve operators located "nside containment have been mechanically, thermally, and radiation aged to an
equivalent of 4O years of service in accordance with |EEE 382-1972.

Initial

Test Spray:

Spray:

L,0 - 4.7 pH

2000-2100 ppm Boron

10,000 ppm Boric Acid, 7-9 pH

Recirculated Spray:

1800-2200 ppn. Boron
6.0 - 10.0 pH




McGUIRE NUCLEAR STATION = UNIT 1

SUMMBARY OF ENVIROMMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT Revision 0
LOCATED INSIDE CONTAINMENT
EQUI PHENT MODEL OR ACCIDENT ENVIRONMCNT OPERABILITY OPERABILITY ACCURACY ACCURACY QUALIFICATION
IDENTIFICATION MANUFACTURER IDENTIFICATION ENV I RONMENT TO WHICH REQUIRED 1IN DEMONSTRATED REQUIRED DEMONSTRATED REPORT AND
m WUMBER (2) QUALIFIED ACCIDENT METHOD
ENVIROMMENT (3) (% of Spen) (% of Spen) (&)
Valve Motor Limitorque SHB Tenp: 180 F Temp: o F 5 min 30 days N/A /A Limltorgue Test
Qperators Press: 148 psig Press: 105 pslg (Notes B and 9) post DBE Report:  POOSE
(Upper contalnment) RH 100% RH: 100% Jonuary 11, 196G
fad:  1.2x108 Rad:  2x108

SER |tem

QT,M:

Chem Spray: Borlc
acld and sodium

tetraborate soln,

Chem Spray: Borlc
acld and sodlum
hydroxlde soln,

Method Test

The actual qualification test duration is 30 days post-DBE which adequately exceeds the required operating time,

A : Safety-related valve operators located inside containment have been mechanically, thermally and radiation aged to an
equivalent of 4O years of service in accordance with I|EEE 382-1972.

CS : Initial

Test Spray:

Spray:

3,000 ppm Boron,

2000-2100 ppm Boron
L.0O - 4.7 pH

10.5 pH

Recirculated Spray:

1800-2200 ppm Boron
€.0 - 10,0 pH
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SUMMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS IE EQUIPMENT Reviilon 0
LOCATED INSIDE CONTAIn 'ENT
| EQUI PRENT MODEL OR ACCIDENT ENVIRONMENT OPERABILITY OPERABILITY ACCURACY ACCURACY QUALIFICATION
DENTIFICATION W NUFACTURER IDENTIFICATION ENVI RONMENT TO WHICH REQUIRED IN DEMONSTRATED REQUIRED DEMONSTRATED REPORT AND
‘ ) KUMBER (2) QUALIFIED ACCIDENT METHOD
: ENVIROMMENT (3) (% of Spen) (X of Span) ()
alve Solenoid Valcor V526 Temp: 327 F Temp: Jhe F Operate upon 3 days N/A N/A est keports
rators V572 Press: 1. B psig Press: 113 psig recelpt of a post DBE QR=52600-51% ana
Lower contaloment) R 100% RH: 1007% safety signal Qh=57300-5220~1-1
Rad:  7.5x107n Rad:  2x10% Octoter 31, 1977
Chem Spray: Borlc Chem Spray: Borlc mnay 15, 1979
acld and sodlum acld and sodlum
tetraborate soln. hydroxide soln, nethod Test

SER |tem

QT,M:

The actual qualification test duration is 31 days post-DBE which adequately exceeds the required operating time,

A Safety-relat-J valve operators located inside containment have been mechanically, thermally, and radiation aged to an
equivalent of 40 years of service in accordance with |EEE 382-1972,
€S : Initial Spray: 2000-2100 ppm Boron Recirculated Spray: 1800-2200 ppm Boron

L,O - 4,7 pH 6.0 - 10.0 pH

Test Spray: 1720 = 2200 ppm Boric Acid, 9.5 - 10.5 pH
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Page
SUMMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT Revision O
LOCATED INSIDE CONTAINHENT
EQUI PMENT MODEL OR ACCIDENT ENVIRONMENT OPERABILITY OPERABILITY ACCUN ACCURACY QUALIFICATION
SDENTIFICATION MANUFAL TURER IDENTIFICATION ENV | RONHENT TO WHICH REQUIRED N DEMONSTRATED REQUIKED DEMOMSTRATED REPORT AND
m MUMBER (2) QUALIFIED ACCIDENT HETHOD
ENVIRONMENT (3) (X of Spen) (% of Spen) (&)
lontalnment Alr Rotork 1INAZY Temp: 140 F Temp: LG F 5 min (max) 30 days N/A N/A Test Report NI/
jeturn Isolatlon Press: 16 8 psig Press: 75 pslg post UBE post DBE Cece ter 1970
- or /H: 1007 RH. 1007 .
:o:: :‘;:\KHMONN Rad: s.lllos“ Rad: 2x1088 Test Repart TRILG
Chem Spray: Borlc Chem Spray: Borlc Octoter 1973
acid and sodlum acld and sodium
tetraborate soln. hydroxlde soln. - athod:  Test
ISER I tem ~
CS: Initial Spray: 2000-2100 ppm Boron Recirculated Spray: 1800-2200 ppm Boron
L,C - 4,7 pH 6.0 - 10,0 pH
Test Spray: 10,000 ppm Boric Acid, 7-9 pH
(A : Safety-related valve operators located inside containment have been mechanically, thermally, and radiation aged to an

IM : This deficiency was deleted per discussions with M

Slosson,

equivalent of 40 years of service in accordance with |ZEE 382-1972,

NRC-EQB,

7-8-81.
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SUMMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS TE EQUIPHENT
LOCATED INSIDE CONTAINMENT

EQUI PHENT HODEL O ACCIDENT ENVIRONMENT OPERABILITY OPERABILITY ACCUR: Y ACCURACY QUALIFICATION
J1DENT I FICATION MANUFACTURER IDENTIFICA 10N ENVIRONMEAT YO WHICH REQUIRED IN DEMONSTRATED REQUIRLY DEMOMSTRATED REPORT AND
) NUMBER (2) QUALIFIED ACCIDENT RETHOD
ENVIRONMENT (3) (X of Span) (X of spen) (4)
Valve Solenola Asco NPB3 I6EILE Temp: 327 F Temp: 346 F Operate upon 3O days N/A N/A Test Report
Operators NPETIGEIGE Press 4.8 psig Press: 110 psig recelpt of safety| post DBE AQS21678/TR
(Lower contalnment) RH: 100 RH: 10O, signal
Rad: 7.5x107R Rad:  2x! Metnod  Test

SER |tem

CS: Initial Spray:

Test Spray:

4,0 = 4.7 pH

CM Spray: N/A

2000-2100 ppm Boron

3000 ppri Boron, 9.5 - 1™ 5 pH

Chem Spray: Borlc
acld and sodlum
hydroxlide soln.

Recirculated Spray:

1800-2200 ppm Boron
6.0 - 10,0 pH

QT,M: The actual qualification test duration is 30 days post-DBE which adequately exceeds the required operating time,

A : Safety-related valve operators located inside containment have been mechanically, thermally, and radiation aged to an
equivalent of 40 years of service in accordance with |EEE 382-1972,
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SUMMARY OF ENVIRGNMENTAL QUALIFICATION OF CLASS IE EQUIPMENT revision 0O
LOCATED INSIDE CONTAINMENT
EQUI PHENT MODEL OR ACCIDENT ENVI RONNENT I OPERABILITY OPERABILITY ACCURACY ACCURACY QUALIFICATION
1OENTIFICATION MANUFACTURER TOENTIFICATION ENVIRONMENT 10 WHICH REQUIRED IN DEMONSTRATED REQUIRED DEMONSTRATED REPOPT AND
) NUMBER (2) QUALIFIED ACC I DENT METHOD
ENVIRONMENT (3) (% of Span) (% of Span) ()
Valve Solenold Target 77¢cC Temp 327 # Temp 385 F (Note 10) 14 days N/A N/A Test #eport 2375,
Cperatars Rock Mode | Press: 4.8 pslg Press: 66 psig post OBE 9/2¢/19
o R 100% ®H 1007%
ndihe e Rad:  S.7x107R Rad: 1.3x10% Method: Test
b Chem Spray: Borlc Chem Spray: Borlc
acld and sodium acld and
tetraborate soln, hydrozine
SER Item
CS: Initial Spray: 2000-2100 ppm Boron Recirculated Spray: 1800-2200 ppm Boron
L,0 - 4,7 pH 6.0 - 10,0 pH
Test Spray: 6200 ppm Boric Acid, 8.0 - 10 pH
A - Safety-related valve operators located inside containment have been mechanically, thermally, and radiation aged to an

equivalent of 40 years of service in accordance with |EEE 382-1972.

M : The Target Rock solenoid valves are used in ne reactor head vent system to provide a path fur remova’ »f non-condensable
jases, Core events leading to the generation of significant amounts of non-condensable gases occur e.rly in the postulated
accident sequences and are of short duration; therefore, these valves are only required to operate within the first few days
of the accident. The need for venting non-condensable-gases is not anticipated beyond the 14 . qualification of the
valves,
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Test Spray:

A : This pressure switch has been qualified for the 40 year normal 1ife plus the accident environment,

4,0 - 4.7 pH

2000 - 4000 ppm Boron, 4.0 - 4,7 pH

the generic discussion SER text paragraph 3.7, Aging.

M+ Within the first sixty (60) seconds following an event requiring this swilch to function, the switch will actuate permitting
that time the differential pressure switch is electrically isolated from the
impact on safety,

the containment

control

isolation damper to open,
circuit and subsequent failure has no

’\t

6.0 - 10.0 pH

SUMMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT Revision 0)
LOCATED INSIDE CONTAINMENT
EQUI PRENT MODEL OR ACCIDENT ENVIRONMENT OPERABILITY GPERABILITY ACCURACY ACCURALY QUALIFICATION
IDENTIFICATION MANUFACTURER TOENTIFICATION ENVIRONMENT TO WHICH REQUIKED IN DEMONSTRATEP REQUIRED DEMOMTRATED REPORT AND
m NUMBER (2) QUALIFIED ACCIDENT METHOD
ENVIRONMENT (3) (X of Span) (% of Span) V)
Ulfferential Pres~ Solon TPSIADW Temp 140 F Temp: 150 F I min S min + 0.5 psig + 0.3 pslg Test Report A293-80
sure Swirch for Press: 1h. B psig Press: 15 psilg post DBE post 0BE Test Report A29%-80
] r Control An: 100% AN 100%
(::::, gt SN Rad: B, 1X10%% Rad:  2.1x106R Method:  Test
Chem Spray: Borlc Chem Spray: Borlc
acld and sodium acld and sodlum
tetraborate soln. tetraborate soln,
SER | tem
CS: Initial Spray: 2000-2100 ppm Boron Recirculated Spray: 1800-2200 ppm Boron

Additionally, refer to
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SUMMARY OF ENVIROIMENTAL QUALIFICATION OF CLASS 1€ EQUIPHENT nevisior O
LOCATED INSIDE CONTAIRMENT

EQUI PMENT MODEL OR ACCIDENT ENVIRONMENT OPERABILITY OPERASILITY ACCURACY ACCURACY QUALIFICATION
IDENTIFICATION MANUFACTURER IDENTIFICATION ENVIRONMENT TO WHICH REQUIRED IN DEMONSTRATED REQUIRED DEMONSTRATED REPORT AND
m KUMBER (2) QUALIFIED ACCIDENT KETHOD
ENVIRONMENT (3) (% of Spanj (X of Span) (%)
Electrica! D.G. O'Brlen Types A,8,C, Temp 327 F Temp: 3o F L months 4 months N/A N/A Tes. heports ER-247,
Penetrations 0,5.F,6,4, 4, Press: 14 8 psig . ress: 15 psig post DBE post DBE EFR-252, ana iN-227
(Lower contalnmeat) K, L,n, and RH: 100% 7 RN: 1004
cathodic pro- |Rad: 8.5x10'R Rad: 2x10°R Metnod: Test/Anaiysis
tection pene~ |Chem Spray: Borlc Chem Spray: Borlc
tratlon acid and sodlum ecld and sodlum
(Note 1) tetraborate soln. hydroxlde soln,
(Note 12) |
| SER_Items

\
| QT,M,CS,A: These items will be resolved pending the completion of the test program outlined below:

These penetrations have been included in the NRC Qualification Verification Program. Recently there has been an interchange of

| information between Duke and NRC concerning a failure mechanism observed during testing conducted by Sandia Laboratories, In
order to investigate the failure mechanism of the EPA (Electrical Penetration Assembly) test at Sandia and to verify the
adequacy of the qualification of the connectors on the EPA's, Duke Power Company plans a two part program: First, a material data
search will be made to obtain a more definitive understanding of the material characteristics of the connector sealing grommets
which relate to the failure mechanism. Second, an environmental qualification test will be performed to repeat the test pro. e
performed in the original qualification program by D. G. 0'Brien. The test will include 1) individual components, thermally &yed
and irradiated, 2) various sizes of connectors, 3) a close simulation of the actual installation, 4) a variety of cable types
actually used at the station.

The test seaqi'ence will include aging, irradiation and then the steam environment test with electrical tests in between, All
circuits will be energized with their appropriate voltages and currents,

This program is expected to be complete by January 1982 with a report available shortly thereafter, A more detciled schedule
w'1l be provided as arrangements are made.
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generic

M - This deficiency was deleted per discussion with M,

iscussion of SER Text Paragraph 3.7, Aging.

Slosson, NRC-EQB,

7-8-81.

SUMMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT Reviston O
LOCATED INSIDE CONTAINMENT
EU1 PHENT MODEL OR ACCIDENT ENVI RONMENT OPERABILITY OPERABILITY ACCURACY ACCVmAL QUALIFICATION
IDENTIFICATION MANUFACTURER IDENTIFICATION ENVI RONMENT T0 WHICH REQUIRED IN DEMONSTRATED REQUIRED DEMOSTRATED REPORT AND
m KUMBER (2) QUALIFIED ACCIDENT HETHOD
ENVIRONMENT (3) (% of Spen) (X o7 Span) (W)
Cable - Okonite EP Insulatlion Temp 327 F Temp L5 F 30 days 130 days N/A N/A Test Reports FN-I,
Contral, lastrumen= Press 14 .8 psig Press: 10k psig post DBE post DBE M=), G=3, V10, and
tatlon, and 2 XV RH: 1004 LUR 100% 1l
e nad:  6.7%107R  |Rad:  2x10%k
(Lower contalnment) Chem Spray: Boric Chem Spray: Borlc Method: Test
acld and sodlum acld and sodlum
tetraborate soln, hydroxlide soln.
SER |tem
o B B Sk
ICS: Initial Spray: 2000-2100 ppm Boron Recirculated Spray: 1800-2200 ppm Boron
4,0 - 4.7 pH 6.0 - 10.0 pH
Test Spray: 3,000 ppm Boron, 10.5 pH
A : This cable has been qualified for the 40 year normal life plus the accident environment. Additionally, refer to the
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McGUIRE NUCLEAR STATION - uNIT | Page
SUMMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT Revision 0
LOCATED INSIDE CONTAINMENT
EQUI PHENT MODEL OR ACCIDENT ENVIRONMENT OPERABILATY CPERABILITY ACCURACY ACCURACY QUALIFICATION
IPTNY FICATION MANUFACTURER IDENTIFICATION ENVI RONMENT YO WHICH REQUIRED 1IN DEMONSTRATED REQUIRED DEMONSTRATED REPORT AND
m NUMBER (2) QUALIFIED ACCIDENT METHOD
ENVIRONMENT (3) (% of Spen) (% of Spen) (&)
Catle ~ Okonite fefzel 280 Temp: 327 ¥ Temp . ¥ L ronths 1%0 doys N/A N/A Test Report w-0-4
instrumentation Insulation Press: 6.8 psig Press: 112 pslg, post DBE (September 1979)
(Lower cartainment) LUE 1007, RH: 100%
fnad:  B.5x10’k | Rad:  2x10% Method: Test
Chem Spray: Borlc Chem Spray: Borlc
acld and sodlium acld and sodlum
tetraborate soin, hydroxlde soln,

SER Item

QT,M: Operability required is 120 days. "~ Actual test time is 130 dais. Margin is 10 days.
A : This cable has been qualified for the 40 year normal life plus the accident environment., Addicionally, refer to the
generic discussion of SER Text Paragraph 3.7, Aging.

CS : Initial Spray: 2000-2100 ppm Boron Recirculated Spray 1800-2200 ppm Boron

L.O - 4.7 pH 6.0 = 10,0 pH

Test Spray: 3,000 ppm Boron, 10.5 pH
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SER Item _ .

2000-2100 ppm Boron
4,0 - 4.7 pH

CS: Initial Spray:

Test Spray: 3,000 ppm Boron, 10.5 pH

discussio. of SER Text Paragraph 3.7, Aging.

A . This cable has been qua'!’fied for the 40 year normal

Recirculated Spray:

This deficiency was deleted per discussion with M. Slesson, NRC-EQB,

7-8=81.

1800-2200 ppm Boron
6.0 - 10.0 pH

life plus the accident environment. Additionally,

SUMMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS TE EQUIPMENT Revision 0
LOCATED INSIDE CONTAINMENT
FQUI PRENT MODEL OR ACCIDENT ENVIRONMENT OPERABILITY OPERABILITY ACCURACY ACCURACY QUALIFICATION
IDENTIFICATION MANUFACTURER IOENTIFICATION ENV I RONMENT TO WHICH REQUIRED IN DEMONSTRATED REQUIRED DEMONSTRATED REPORT AND
M NUMSER (2) QUALIFIED ACCIDENT HETHOD
ENVIRONMENT (3) (% of Span) (X of Span) %)
Cable - Anaconda EP Insulation | Temp: 327 F Temp: 346 F 3 onths & months N/A N/A Test Reports F-C4j3506-2
Control and 2KV and Press: 148 psig Press: 113 psig f st DBE post DBE ana F-Ch350-3, and
powe fP/Hypaion LUE 100%, RH: 100%, Supplement
(Lower contalnment) insulation Rad: 9x107R Rad: 221088
Chem Spray: Borlc Chem Spray: Borlc rethod: Test
ecld and sodlum acld and sodlum
tetraborate soln. hydroxide soln,

refer to the generic
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SUMMARY OF €. VIRONMENTAL QUALIFICATION OF CLASS TE EQUIPMENT pevision O
LOCATED INSIDE CONTAINMENT
EQUI PHENT MODEL OR ACCIDENT ENVIRONMENT CPERABILITY OPERABILITY ACCURACY ACCURACY QUALIFICAT %
I1OENTIFICATION MANUFACTURER IDENTIFICATION ENVIRONMENT T0 WHICH REQUIRED IN DEMOMSTRATED REQUIRED DEMONS TRATED REPOILT AND
1)) NUMBER (2) QUALIFIED ACCIDENT METHOD
ENVIRONMENT (3) (% of Spun) (% of Spen) (&)
Cable - Brand Rex XLPE Insulation | Temp: 327 F Teap: 346 'F 30 days 30 days N/A N/A Test Report F-Chii)
Control Press: 14,8 pslg Press: 13 psig post DBE post DBE
(Lower contalnment) LUR 100% 7 R 100% Method. Test
Rad:  7.5x107R Rad:  2x1088
Chem Spray: Borlc Chem Spray: Borlc
aclo and sodium acld and sodium
tetraborate soln. hydroxide soln.

SER |tem

The actual qualification test duration of 30 days post-DBE wus performed at a higher steady state temperature than evnected
inside containment. The operability time demonstrated, therefore, did not take credit for the additional qualification
time which could be derived from proper Arrhenius Techniques,

2000-2100 ppm Boron
L,O - 4.7 pH

1800-2200 ppm Boron
6.0 - 10.0 pH

Iinitial Spray: Recirculated Spray:

This cable has been qualified for the 40 year normal life plus the accident environment., Additionally, refer to the

generic discussion of SER Text Paragraph 3.7, Aging.
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SUMMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS TE EQUIPHMENT Reviston O
LOCATED INSIDE CONTAINMENT
EQUI PHENT MODEL OR ACCIDENT ENVIRONMENT OPERABILITY OPERABILITY ACCURACY ACCURACY QUALIFICATION
IDENTIFICATION MANUFACTURER IDENTIFICATION ENVIRONMENT TO WHiICH REQUIRED IN DEMONSTRATED REQUIRED DEMONSTRATED REPORT AND
(1)) NUMBER (2) QUALIFIED ACCIDENT HETHOD
ENVIRONMENT (3) (% of Spen) (% of Span) (W)
Cable - Samue | Moore EP/Hypalon Temp: 327 F¢ Temp: 340 F 30 days 30 days N/A N/A Test Report F-L368)
Instrumentation Insulation Press: 14,8 psle Press. 105 psig post DBE post DBE
(Lower contalnment) LR 100% 7 RH: 100% Method: Test
Rad:  7.5x107n mad:  2x10%
Chem Spray: Borlc Cnem Spray: Borlc
acld and sodlum acld and sodlum
tetraborate soln, hydroxlide soln,

SER |tem

QT,M:

L)
v

The actual qualification test duration of 30 days post-DBE was performed at a highe- steady state temperature than expected,
The operability time demonstrated, therefore, did not take credit for the addition:( qualification time which could be

derived from proper Arrhenius Techniques.

1800-2200 ppm Boron
6.0 = 10.0 pH

2000-2100 ppm Boron Recirculated Spray:

L,0 - 4.7 pH

Initial Spray:

Test Spray: 2,000 ppm Boron, pH 9-11

This cable has been qualified for the 40 year normal life plus the accident environment. Additionally, refer to the

generic discussion of SER Text Paragraph 3.7, Aging,
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ISER _ltem

Text Paragraph 3.7, Aging.

acid and sodium
tetraborate soln,

acld and sodium
hydroxide soin,

QT,M:
CS - Initial Spray: 2000-2100 ppm Boron Recirculated Spray:
L.,0 - L 7 pH
Test Spray 3,000 ppm Boron, 10.5 pH
A . The aqing qualification for this limit switch is under review,

6.0 -

Additionally.

1800-2200 ppm Boron
10.0 pH

FeCJIRE NUCLEAR STATION - UNIT |}
SUMMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUI PMENT feviston O
LOCATED INSIDE CONTAINMLNT
EQUI PHENT MODEL OR ACCIDENT ENVIRONMENT OPERABILITY OPERABILITY ACCURACY ACCURACY QUALIFICATION
TDENTIF ICATIOM MANUFACTURER TOENTIFICATION ENV I RONMENT TO WHICH REQUIRED IN DEMCASTRATED REQUIRED DEMONSTRATED REPORYT AND
1) NUMBER (2) QUALIFIED ACCIDENT METHOD
ENVIRONHENT (3) (X of Span) (X of Span) (%)
Stem-mounted Limlt Namco €A 180 Temp 327 F Temp: 30 F 5 min 30 days N/A N/A NamcO Test Reports
Switches €A 740 Press: 1k.B psig Press: 63 psig (Note 9) post DBE dated March 3, 1978
(Lower Contaloment) RN 100% RH 100% and February 20, 1979
Rad: 6.7x107R Rad: 2x108R
Chem Spray: Borilc Chem Soray: Borlc pethed  Test

The actual qualification test duration is 30 days post-DBE which adequately exceeds the required operating time,

refer to the generic discussion of the SER
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SUNMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT nevision O
LOCATED 1NS1DE CONTA|NAENT

EQUI PHENT MODEL OR ACCIDENT ENVIRORMENT OPERABILITY OPERABILITY ACCURACY ACCURACY QUALIFICATION
IOENTIFICATION MANUFACTURER TDENTIFICATION ENV I RONMENT TO WHICH REQUIRED IN DEMONSTRATED REQUIRED DEMONSTRATED REPORT AND
)] NUMBER (2) QUALIFIED ACCIDENT METHOD
ENVIRONMENT (3) (% of Span) (% of Span) )
Seal Materlial for In Scotch Cast 9 Temp: 327 F Temp: J4o F 24 vours 13 days N/A N/A Test Report HA350-1,
Lahle Entrance (XR=5240) Press: 14,8 pslg Press: 15 psig post DBE Hev. &
Flttings (Lower KH: 100% RH 100
contalnment ) Rad:  6.7x107R Rad:  2x10°R Method: Test/Analysls
Chem Spray: Borlc |Chem Spray: G@Borlc
aclid and sodlum acld end sodium
tetraborate soln. hydroxide soln.

SER | tem

QT,M: Ope.ability required is 24 hours. Actual test time is 12 days. Margin is 11 days. The 24 hour operability time is
adequate time for mitigation of 'he containment pressure transient and termination of containment spray.

CS : Initial Spray: 2000-2'70 ppm Boron Recirculated Spray: 1800-2200 ppm Boron
4,0 - 4,, pH 6.0 - 10.0 pH

Test Spray: 4,000 ppm Boron, pH is not available

2 : This material has been qualified for the 40 year normal life plus the accident environment. Additionally, refer to the
generic discussion of SER Text Paragraph 3.7, Aging.
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SUMMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT Revision 0
LOCATED INSIDE CONTAINMENT
EQUI PHENT HODEL OR ACCIDENT ENVI ROKMENT OPERABILITY OPERAB’ 'Y ACCURACY ACCURACY QUALIFICATION
IDENTIFICATION MANUFACTURER IDENTIFICATH ENVIRONMENT TO witH REQUIRED IN DEMONS ¥ RATED REQUIRED DEMONSTRATED REPORT AND
m WUNBER (2) QUALIFIED ACCIDENT METHOD
ENVIRONMENT (3) (X of Spen) (% of Spen) (%)
Lcotalnment Radlatlon | General Atomic | RO-23 Temp: 240 F Temp: 315 F 2 weeks 18 day Nere 2O NeTE 20 Test Report  i-254-960
onftors=High Range lonization Press: 14,8 pelg Press: 70 pslg post LOCA post LOCA dated may |, 1981
(Lower Containment) Chanber RH- l00”.7 Ri: 100%
Rad- Bx107/8 Rad. Note 17 M hod-  Test/Aralysis
Chem Spray: Boric Chem Spray: Borlic
acld and sodlum acld, sodlum thlo-
tetraborate soln, sulfate and sodlum
hydroxlde
Cable for Contalnment Rockbestos RS5~6~104 Temp - L0 F Temp NS F 2 weeks 395 days N/A N/A Test Report-  £-254-960
Radiation Monitors= Press: 14,8 psig Press: J0 psig post LOCA post LOCA dated may 1, 1501
Migh Range RM: 100/ Rit: 100 (Ncte 18)
(Lower Contalnment) Rad:  Bxl0'R Rad- 2x107R Hethod: Test
Chem Spray: Note 16 Chem Spray: Boric
acld, sodium thio=-
sulfate and sodlum
hydroxide
SER Item
NOTE: This equipment is beiij installed per NRC requirements stated in NUREG 0737.
QI The test data for this equipment as noted avove was received after the submittal of Duke's NUREG 0588 data.
14 Initial Spray: 2000-2100 ppm Boron Recirculated Spray: 1800-2200 ppm Boron
4,0 = 4.7 pH 6.0 = 10.0 pH
Test Spray: 3.000 ppm Boron, 10.5 pH (Radiation Monitor)
The Rockbestos ceble is installed in conduit and is therefore not exposed to a chemical spray environment.
A This equipment has been qualified for 40 years normal

life plus the accident environment.

Additionally,
generic diszussion of the SER Text Paragraph 3.7, Aging.

refer to the
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SUMMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS TE EQUIPMENT Revision
LOCATED INSIDE CONTAINMENT
EQUI PHENY HODEL OR ACCIDENT ENVIRONMENT OPERABILITY OPERABILITY ACCURACY ACCURACY QUALIFICATION
IDENTIFICATION MANUFACTURER 1DENTIFICATION| “WIRONMENT TO WHICH REQUIRED in DEMONSTRATED REQUIRED DEMONSTRATED REPORT AND
() NUMBER (2) QUALIFIED ACCDENT METHOD
CNVIRONMENT (3) (% of Span) (% of Span) (%)
Safety valve Positlion TEC 91k Temp: 327 ¥ Note 19 2 weeks Note 19 N/A N/A Note 1§
Indlicatlon=Acoustlc Press: 14.8 psig post DBE
monitors RN: 100%

(Lower Contalnment)

SER Item .

QI: This equipment is being installed per NRC requirements stated in NUREG 0737.

Rad: 8 x 1078
Chem Spray Borlc
acld and sodlum
tetraborate soln,

Test results are

expected by August, {981,



Page 27
Revision 0

MCGUIRE NUCLEAR STATION - UNIT 1

ENVIRONMENTAL QUALIFICATION OF CLASS 1E
EQUI PMENT LOCATED INSIDE CONTAINMENT

Note 1

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, containment air return 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 (Low:r Compartment): 327F peak; time history as shown in
FSAR Supplement 1, Q042.73, Figure 7 Revision 39.

Pressure {llpper and Lower Compar*ment): 14.8 psig peak; time history
as shown in FSAR Figure 6,2.1-23 (Rev, 36).

Relative Humidity: 1007}

Radiation: Total integrated radiation dose for the equipment location
includes 40 year normal operating dose plus the appropriate accident dose
(except for the narrow-range and wicde-range RTD's).

Chemical Spray: Boric acid and sodium tetraborate spray resulting from
mixing in the contzinment sump of borated water from the RWST and sodium
tetraborate solution from ice bed melt,

Note 3

Equipment operability requirements in the containment accident environment
are as identified in FSAR Table 3.11.1-1 (Rev. 25).
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Note 4

Environmental Qualification test reports for the following ecuipment have
previously been submitted to the NRC Staff:

« Transmitters~Barton (by Westinghouse)

* RTu's=Rosemount (by Westinghouse)

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

* Hydrogen Skimmer 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)

+ Cable Entrance Seal Material (by Duke)

Note 5

A requirem. for McGuire Unit 1 is to limit the positive error for the
trip function of narrow-range steam generator level transmitters to +5%.
The original Lot 2 report noted an error of +7.3 yb,c,e early in the

steam test transient, Additional tests were performed on the same unit
using water as the process medium instead of nitroocn ,€+€+  This caused
the tegperature of the strain gage to track the temperature of the circuit
board 22€+€ more closely during the first minute and limited the positive
error to less than 4 72:€:€  |n other words, the temperature difference
between the strain gage and the circuit board D,Cy€ has been reduced to a
level compatible to McGuire Unit 1 functional requirements.

Note 6
Deleted
Mote 7
D=leted
Note 8

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

Note 9

During the 30 days following a postulated accident, the containment
temperature and pressure will approach normal; therefore, additional
service can reasonably be expected from this equipment.
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Note 10

The Target Rock solenoid valves are used in the reactor head vent system
to provide a path for removal of . on-condensable gases. Corc events
leading to the generation of significant amounts of non-condensable gases
occur early in the postulated accident sequences and are of short duration:
therefore, these valves are only required to operate within the first few
days of the accident. The need for venting non-condensable gases is not
anticipated beyond the 14 day qualification of the valves.

Note 11

Electric penetration types B,C,F,G and X are the only penetrations required
to function electrically in '"e containment accldent environment., All
electric penetrations, however =z+*c designed and qualified to maintain

their mechanical integrity undei; normal and postulated accidenmt environmental
conditions,

Note 12

The McCuire electric penetrations are protected from direct spray impingement
by galvanized steel boxes.

Note l}

Deleted

Note 14

Deleted

Note 15

The radiation environment for this equipment is dependent on operating time
in the accident environment, This information will be provided upon receipt
and review of formal test reports by Duke Power Company.

Note 16
The cables for the containment radiation monitors (high range) which are

located inside the containment are routed in condul¢, and, therefore not
exposed to chemical spray.

Note 17

The manufacturer's test report states that the detector assembly is
constructed of metal and ceramic and is not aff=cted by radiation.




Page 30
Revision 0

Note 18

Subsequent testing by the manufacturer showed a failure of a sample of
cable at a higher temperature,

Note 19

This equipment is being Installed per NRC requirements stated in NUREG
0737. Qualification testing for this equipment is scheduled for completion
in August, 1981, The results of this testing will be provided upon receipt
and review of the forma! repurt by Duke Puwer Company.

Note 20

This equipment is being installed per NRC requirements stated in NUREG 0737.
Overall system a:curacy should be within a factor of 2 over t'e entire range.
as stated in Reogulatory Guide 1.97, rev., 2%, The demonstrated accuracy is
under review,




