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Attachment 1

=, ¥ ¢ MAR 12 222
:SHCRANDUM FOR: :howas r nOV ssistant Directer for Operating Reactors
THRU: ?bbert‘A C ark , Operating Reactors Branch #3, DL
FROM: D. H. Jaffe, Project Manager, 0R3#3 :
SuBSsLT: EVALUATION OF CALVERT CLIFFS ELZCTRICAL EQUIPMENT
QUALIFICATION PROGRAM BY ORPM ARD ORE#3 3BRANCH CHIEF

In the Ffranklin Segsearch .e"’er Reosort of February §, 1982 Calvert (1iffs
vnits 1 and 2 were listec, 2s twe of 18 plants awt*au sufficient justifi-
cetion for interim operat 1,1 in the event of a LOCA. Saltimore Las and
Zlectric Company (5: Z) submitted their S0 day respcnse to our June 5, 19381
letier en September 1, 1081 Cue to Franklin's concern the ORPM and ORS#3
sranch Chief requestec the 11'ersee to either sudmit further informaticn or
t0 come in for 2 meeting. The licensee chose tc :axe & submittal datec
retrudry 25, 1882
The licensee, in the February 26 submittal \enclosed: broke down the defi-
ciencies inte three categories. Our evaluation of each Category is as
follows:

1, FResclved Items
Cince the licensee's susmittal of Sepsember 1, 1621, envirgrmentel cualifi-
cztize croslems “or several itypes of equipment héve ceen resslves., The
fs1lcwing equiprent types are now considered to be environmentaily cualified:

£ Tesutlie Telssyne Solercid Velves e

=" Zazyizl {atle

‘2. Sxyv Power Lilie

(¢) Solendic Veives

(e) Fischer and Perter Transmitters
with regerd to item ( e) this equicment will be replaced due to eveilability
sro=le=s zssocizted with replecement parcts.
Z, items which ere excected t0 oe successtuily resciiel

’ The following ecuipment types will be evaluated by June 1982

(2) ®ulticenductor Control Cable

(b) Rosemount RTD'S
The licensee has nre<en.ed Jusg1f1cat1on for their be ief that th- esoove
ecuipment will te successfully gqualified,

ulw oF
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2erforms function prior to, or coincident with, failure

Dragon Solenoid Valves are utilized for the post-LOCA hydrogen sampling
caczbility. These ungualified valves will be replaced with qualified
souipment during the 1982 refueling outages for Units 1 and 2, as part
cf a program to upgrade the post-accident sampling capability. The
licensee has inciceted that, should these vaives Tail as a result of
environmentz] factors, the failure will cause these valves to close and
+nus perform their contzinment isolation fuaction.

Sases uzon our review of B8if's February 25, 1982 submittal, we believe
=nze sufficient informztion has been presented to justify continued opera-
tion of Calvert Cliffs Units 1 and 2.

N

0. H. Jaffe,”Rroject Manager
Operating Reactors 2ranch #3
Division of Licensing

fnclosure: As stated
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Tebrue—y 26, 1582
asTuUR £. LUNDVALL JR. B 1
vier PRLSITENT C el
Sose.~
prrice ¢f Muclesr feactor Seguleticon
v, S. RTuclear FemuielorY Commissicn
bl il
weshingtez, 2. C. 2085S
teem: M=, Toz lovek
legietant TiTecses Onergsing TeacicTs
siedgien of Lizensing
Surnlect: Calvert rrisee Taelezr Fover Flant
Umite Nos. 1 k 23 Decxels %eg. $0-31T7 & 5C-38
Segmcnse SC ILT Sulle TC-013
- - e - y
2ece-ences: | (&) letier Zzted ¢/1/81 fre= A. I. Lusévell
<3 B. E. Grier .
- - , =~ ~
5) Sefety Twaluaticn Ilssued g/25/81 %o
% .
A. E. Lundvell, vT
Gentlemen: !
—ig tecier suTT.eTents Telerenie fe) which senmstititel ¢
¢-Zgy veszcuse 0 sng Salesy Tvealussicn FesiTy, -eferance ... =%
s-sviies z.ariflzeticn o* Secsicn IF, custifisatiss T Consinmced Coeratlcnd,
e=e=ffisgily  iiressing Tltse eouimmemny fer-vnish we nrve TES voevidel
Zzau=gnsazion o7 (De waptifisgsics infermaticn WRILD femsmgoraces TDeT £Ull
gruizaent Teety TOE o7 A dgtimgg £F LTl ®eswy
rebanReghte Sa &Wwd Vimegw mwmacg=T 2lepeeiome A empad S
P Loyt At 2 o4S 0 o8 ~€uvte » gsel.- 2i8C.SS2CS [« o -_------C
eruin=ent reguiring eus=le=enzel infermeilsh. we nezve z_ds exnclcsed one
woumd welume ¢F wedgeed ecomouter TTINTCLS s=ms—e sheets TCT enid wnit.
—.e g==lizghie $uTTATY Sneels z=e soferencel I To€ getachoenie.
te —revicusly stetel LT velarance &., v iigmeifigl thne use oI
sgoureticn temperetise for gur eontelinmenc Tez: tTemzerIiiTe fusing S8
sestlieted s0ch, Ve elso steted emgT & Teassessnens weulé e mzée ¢ the
ante uiilgw wemTErLIUTE. £ cmgtimimewr raview €7 L8 ewsfites Tor 2SNTEIN
—— R A - i Aapsiflad guflindges acrgoTY alpe aupn Sl.g*
=en4 eguigmexzt nas tdensified sulliciens cmeeorveiisz such T.2t &1
ecuivelence znelvsis ghove 4he aciusl test <o be =ore sevel:. herelcte,
ve can estetlish cualificesicns cf the recuired contalzment guipzent <0
sne Righer Tesl temperaiuTe. X
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Attachment 2

TER=C5257-487

APPENDIX D - REVIEW OF LICENSEE'S RESPONSE TO NRC EEQ
SER CONCERNING JUSTIFICATION FOR INTERIM OPERATION

1. BACKGRCUND

The NRC Safety Evaluation Report (SER) concerning equipment environmental
qualification (EEQ) states [13]:

"Subsection 4.2 identified deficiencies that must be rc:olQnd to

establish the qualification of the equipment; the staff requires that-the

information lacking in this category be provided within 90 days of ‘
receipt of this SER. Within this period, the licensee should either pro-
vide documentation of the missing qualification {nformation which demon=
strates that such equipment nmeets the DOR guidelines or NUREG-0588 or
comait to a corrective action (requalification, replacement, relocationm,
and so forth) consistent with the requirements to establish qualification
by June 30, 1982. If the latter option is chosen, the licensee must
provide justification for operation until such corrective action is
complete.”

On January 19, 1982, FRC representatives met with NRC Division of
Licensing personnel at NRC offices to discuss the potential for FRC to assist
the staff in the technical review of licensees' statements regarding justifica-
tion for inter‘m plant operation submitted in response to outstanding qualifi-
cation deficiencies in the NRC TEQ SERs. The results of the meeting were as
follows: (1) FRC was requested to proceed immediately wit. the technical
review of licensees' justification for interim operation, (2) the-format was
established, and (3) the criteria for the review were estabiished. These

crite~{a are presented in Section 2 of this appendix.

On January 21, 1982, the NRC provided the following modification to Final
Assignment 13 concerning this subject:

"The FRC review will consist of:

o Review the licensee's justification of interim cperation and provide
FRC'indepcndcn: analysis which shows whether or not licensee provided
technically sound rationale as a basis for justification for continued
plant operation.

4 Drvisson of The Franmin insttute



TER-CS5257-487

o ©On Januarv 27, 1982, FRC shall provide a list of those power reactors
that have provided technically sound justificacion for continued
cperation. FRC suall also provide a list of those power reactors
which have not provided technically sound justification for continued
operation. In addition to the lists, FRC may provide any additional
infurmation which in FRC's judgment is necessary to support the
tonclusions ragarding justificatinn for continued operation.”

Cn January 25, 1982, the NRC was provided with the completed review of
the licensees' .tatements presented as a basis for justification for interim
operation in response to the NRC EEQ SER.* On February 5, 1982, at the NRC's
request, the NRC was provided with actual examples of licenss :c' responses to
the NRC EEQ SER that provide adequate rationale as a basis for justification

for interim operation.**

2. GENERAL DISCUSSION

In general, licensee-submitted Justifications for interim operation are
based on ‘ystems consideratiorns, equipment op.rability evaluations, or

failure-modes~and-effects analyses.

Systems considerations often involve the availability of backup equipment
capable of performing the particular safety function of concern. The backup
equipment i{s either envirommentally qualified, unqualified but pot exposed to
a harsh environment at the same time as the ; ‘mary equipment, or located so
that it {s unlikely that both the primary and backup equipment would be
simultaneously exposed to a severe environment. In general, these systems

discussions should consider (1) the possibility of a single-active failure

* C. J. Crane
Letter to R. A. Clark, NR(. Subject: Transmittal of FRC Review of
Licensees' Responses to NRC EEQ SER Concerning Justification for Interim
Operation
FRC, 25-Jan-82

** C. J. Crane
Letter to R. A. Clark, NRC. Subject: Transmittal of Actual Examples cof
Licensees' Responses to NRC EEQ SER Which Provide Adequate Rationale as a
Basis for Justificstior of Interim Oreration .
FRC, 5Feb~b62

. D=2
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disabling the backup equipment, (2) any major differences in the
characteristics of the primary and backup equipment (unless it is obvious that
the equipment is essentially identical), (3) the possibility of electrical
failure of the primary equipment causing an adverse effect on other
safety-related equipment or power supplies, and (4) in the case of display
{nstrumentation, the possibility of an opcra:of'bcin; misled by the failed
primary equipment. . Where equipment has not been demonstrated to be qualified,
some justifications discuss administrative procedures or revised operating
procedures in effect. Depending upon the specific equipment involved, each of
the above considerations need not be discussed in every ‘nstance, but, in

general, a complete systems discussion would consider the above points.

Where equipment qualification evaluations were used, licensees generally
(1) received additional information from manufacturers, (2) applied engineer—
ing judgment, (3) performed material analysis, and/or (4) used partial test
data in support of the original qualification documentation. Where tlese
evaluations were performed, the licensees determined that, although full
qualifica:ioﬁ was not documented, there was sufficient evidence to suggest
that the equipment would perform its intended safety function, thereby
justifying interim operation until qualified equipment is installed.

Some licensees provided detailed failure-modes-and-effec*s analyses of
electrical circuitry to demonstrate that, under all identified fallure modes,
the safety function of the equipment could still be accomplished.

Other justifications involved a combination of qualification informatior
and systems information. Fc¢r example, if a licensee has qualification
information (such as a generic test report or other partial qualification
documentation) that tends to confirm the ability of the equipment to remain
operable ior a specified period of time, justification for interim operation
often was bdsed upon a discussion of the required safety function being
performed prior to the potential failure. This type of discussion often
applies to equipment which performs a short-term trip or isolation function in

the early stages of an acczident.

- ik - o
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A Drsson of The Franmhn insttute



TER-CS5257-487

3. PLANT-SPECIFIC REVIEW

As a result of the review, tnis plant was evaluated and the results
iocumented on the "Summary of Review of Licensee's 90-Day Response” fomm
reproduced below:

"EQUIPMENT ENVIRONMENTAL QUALIFICATION (EEQ)

Review of Licensees' Resolution of Outstanding Issues
From NRC Equipment Envirommental Qualification

Safety Evaluation Reports

SUMMARY OF REVIEW
OF LICENSEE 90-DAY RESPUNSE

Utility: Baltimore Gas & Electric Company
Plant Name: Calvert Cliffs Unit 1

NRC Docket No. 50-317

NRC TAC No. 42494 .

YRS Contract No. NRC-03-79~-118

FRC Pro ject No. C5257

FRC Assigmment No. 13

FRC Task No. 487

References:

a. A. E. Lundvall, Jr.
Let.er to B. H. Crier (NRC)
Subject: Response to Safety Evaluation Report for IE Bulletin 79-01B
for Calvert Cliffs Nuclear Power Plant Units 1 and 2
Baltimore Gas & Electric Co., Ol-Sep-81

be Office of Nuclear Reactor Regulation
Safety Evaluation Report for Calvert Cliffs Units 1 & 2
Envirommental Qualification of Safety-Related
Electrical Equipment
NRC, 28-May-81

— D=4
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The Licensee has submitted technical information in Reference a in
response to the NRC SER [b] om environnon:al.qualification. FRC has reviewed
shese documents {a, b]. As a result of this review, FRC concludes that -ae
Licensee has provided responses to the concerns expressed in the SER with the
exception that justifications for interim operstion based on a techaically
sound rationale have not been proviuied for electrical equipment identified as
deficient in the SER. Specifically, the Licensee provided the following

general statement with regard to interim operationm:
'Iv. JUSTIFICATION FOR CONTINUED OPERATION

The environmental qualification documentation for each safety-related
item located in a potentially harsh environment has been evaluated and
all remaining problems are the result of insufficient documentation. Our
past submittals and this response indicate the effort Baltimore Gas &
Electric Company is exerting to ensure full qualification of safety
related electrical equipment in hazardous as well as the mild
eavironments. In our earlier letter, Reference (d) we indicated that
some of the purchasing activity resulting from our evaluation/assessment
may not be initiated until the first quarter of 1982. It is likely that
equipment deliveries as well as sufficient qualification reports may not
be realized until 1983 because of equipment lead times and qualification
testing schedules.

We have also shown that our approach to tne evaluation/assessment of the
qualification of equipment, the subsequent action plan and the final
installation is within the scope and intent of the DOR Guidelines and
NUREG 0588.

Based on these considerations we conclide that there is reasonable
assurance of continued safe operation of Calvert Cliffs Units 1 and 2
pending completion of our qualification program to bring us in compliance
with the DOR Guidelines and NUREG 0588.'

FRC does not consider the above approach responsive to the SER. It is
recommended that the Licensee specifically reevaluate the justificatiom for
continued oPera:ion for each equipment item in light of the stated qualifica-

tion deficiencies."

4, SUBSEQUENT REVIEW

As a result of FRC's review of the Licensee's 90-day response, described

in Section 3 above, a meeting was held between the NRC staff and Licensee
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personnei. Following the meeting, the Licensee submitted Reference 17, in
which additional information justifying interim operi.tion was submitted for
sach equipment item not documented as eavironmentally qualifed at the time

Re ference 17 was submitted.

g-aluacion

Ap evaluation has been conducted of the information pruvided by the
Licensee in Reference 17, regarding justification for interim operatiom.
Afrer reviewing the technical basis of the Licensee's justification for
continued operation for each item, it is concluded that the Licensee has
provided sufficient technical basis to support justification for interim

operation.
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APPENDIX D -~ REVIEW OF LICENSEE'S RESPINSE TO NRC EEQ
SER CONCERNING JUSTIFICATION FOR INTERIM OPERATION

L. BACKGROUND

The NRC Safecy Evaluation Report (SER) concerning equipment eanvironmental
qualification (EEQ) states [13]:

"Subsection 4.2 identified deficiencies that must be resolved to

establish the qualification of the equipment; the staff requires that the

information lacking in this category be provided withian 90 days of
receipt of this SER. Within this period, rhe licensee should either pro=
vide documentation of the missing qualification information which demon-
strates that such equipment meets the DOR guidelines or NUREG-0588 or
commit to a corrective action (requalification, replacement, relocation,

a.d so forth) consistent with the requirements to est:ulish qualification

by June 30, 1982. If the latter optionm is chosen, the licensee must

provide justification for operatiom until such corrective action is
complete."

On January 19, 1982, FRC representatives met with NRC Division of
Licensing personnel at NRC offices to discuss the potential for FRC to assist
the staff in the technical review of licensees' statements regarding justifica-
tion for interim plant operation submitted in response to outstanding qualifi-
cation deficiencies in the NRC EEQ SERs. The results of the meeting were as
follows: (1) FRC was requested to proceed immediately with the technical
review of licensees' justification for interim operation, (2) the format was
established, and (3) the criteria for the review were established. These

criteria are preseuted in Section 2 of this appendix.

On January 21, 1382, the NRC provided the following modification to Final

Assignment 13 concerning this subject:
"The FRC review will comsist of:

© Review the licensee's justification of interim operation and provide
FRC independent analysis which shows whether or not licensee provided
technically sound rationale as a basis for justification for continued
plant operation.

-
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o On Janvary 27, 1982, FRC shall provide a lisc of those power reactors
that have provided technically sound justification for continued
operation. FRC shall also provide a list of those power -reactors
which have not provided technically sound justification for continued
operaticn. In addition to the lists, FRC may provide any additional
information which in FRC's judgment {s necessary to support the
conclusions regarding justification for continued operation.”

On January 25, 1982, the NRC was provided with the completed review of
the licensees' statements preseated as a basis for justification for interim
operation in response to the NRC EEQ SER.* On February 5, 1982, at the NRC's
request, the NRC was provided with actual examples of licensees' responses to
the NRC EEQ SER that provide adequate rationale as a basis for justification

for interim operation.**

2. GENERAL DISCUSSION

In general, licensee-~submitted justifi ations for interim operatiom are
based on systems considerations, equipment operability evaluations, or

failurc modes-and-effects analyses.

Systems considerations often involve the availability of backun equipment
capable of performing the particular safety function of concern. The backup
equipment is either envirommentally qualified, unqualified but not exposed to
a harsh enviromment at the same time as the primary equipment, or located so
that it is unlikely that both the primary and backup equipment would be
simultaneously exposed tr a severe envircnment. In general, these systems
discussions should consider (1) the possibility of a single-active failure

* Co Jo Crane
Letter to R. A. Clark, NRC. Subject: Transmittal of FRC Review of
Licensees' Responses to NRC EEQ SER Concerning Justification for Interim
Operation
FRC, 25-Jan-82

** C. J. Crane
Letter to R. A. Clark, NRC. Subject: Transmittal of Actual Examples of
Licensees' Responses to NRC EEQ SER Which Provide Adequate Rationale as a

Bagie for Tuerificracion o - a3 . .‘" wf3tdcn

FRC, 5~Feb-82
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disabling the backup equipment, (2) ary major differences in the
characteristics of the primary and tackup equipment (unless it is obvious that
the equipment is essentially identical) 3) the possibility of electrical
failure of the primary equipment causing . . adverse effect on other
safety-related equipment or power supplies, and (4) in the case of display
instrumentation, the possibility of an operator being misled by the failed
primary equipment. Where equipment has not been demonstrated to be qualified,
some justifications discuss administrative procedures or revised operating
proceduree in effect. Depending upon the specific equipment i{nvolved, each of
the above considerations need not be discussed in ecvery instance, but, in

generali, a complete systems discusslon would consider the above points.

Where equipment qualification evaluations were us-4, licensees generally
(1) received additional information from manufacturers, (2) applied engineer—
ing judgment, (3) performed material analysis, and/or (4) used partial test
data in support of the original qualification documentation. Where these
evaluations were performed, the licensees determined that, although full
qualification was not documented, there was sufficient evidence to suggest
that the equipment would perform its intended safety function, thereby
justifying interim operation until qualified equipment is installed.

Some licensees provided detailed failure-modes—-and-effects analyses of
electrical circuitry to demonstrate that, under all identified fallure modes,
the safety function of the equipment could still be accomplished.

Other juc-ifications involved a combination of qualification information
and systems in'ormation. For example, 1f a licensee has qualification
information (such as a generic test repo - or other partial qualification
documentation) that tends %o confirm the ability of the equipment to remain
operable for a specified period of time, justification for interim operation
often was bdsed upon a discussion of the required safeLy function being
performed prior to the potential failure. This type of discussion often
applies to equipment which performs a short-term trip or isolation function in

the early stages of an acci&ent.
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3. PLANT-SPECIFIC REVIEW

As a result of the review, this plant was evaluated and the rest ts
documented on the "Summary of Review of Licensee’'s 90-Day Response” form

reproduced below:

"ZQUIPMENT ENVIRCNMENTAL QUALIFICATION (EEQ)

Review of Licensees' Resoluticn of Outstanding Issues
From NRC Equipment Environmental Qualification
Safety Evaluation Reports

SUMMARY OF REVIEW
OF LICENSEE $0-DAY RESPONSE

Utility: Baltimore Gas & Electric Company
Plant Name: Calvert Cliffs Unit 2

NRC Docket No. 50-318

NRC TAC No. 42495 ;

NRC Contract No. NRC-03-79-118

FRC Project No. C5257

FRC Assignment No. 13

FRC Task No. 488

References:

a. A. E. Lundvall, Jr.
Letter to B. H. Grier (NRC)
Subject: Response to Safety Evaluation Report for IE Bulletin 79-01B
for Calvert Cliffs Nuclear Power Plant Units 1 and 2
Baltimore Gas & Electric Co., 0l-Sep-81

b. Office of Nuclear Reactor Regulation
Safety Evaluation Report for Calvert Cliffs Urits 1 & 2
Envirommental Qualification of Safety-Related
Electrical Equipment
NRC, 28-May-81
The Licensee has submitted technical information in Reference a in
response to the NRC SER [b] on envirommental qualificaticn. FRC has reviewed
these documents [a, b]. As a result of this review, FRC concludes that the
Licensee has provided responses to the concerns expressed in the SER with the

exception that justifications for iInterim operation dased on a technically
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sound rationale have not been provided for electrical equipment identified as

deficient in the SER. Specifically, the Lic;nseo provided the fecllswing

general statement with regard to interim operation:
'IV. JUSTIFICATION FOR CONTINUED OPERATION

The environmental qualification documentation for each safety-related
item located in a potentially harsh environment has been evaluated and
all remaining problems are the result of insufficient documentatiou. Our
past submittals and this response indicate the effort Baltimore Gas &
Electric Company is exerting to ensure full qualificatiom of safety
related electrical equipment in hazardous as well as the mild
environments. In our earlier letter, Reference (d) we indicated that
some of the purchasirg activity resulting from our evaluation/assessment
may not be initiated until the first quarter of 1982. It 1s likely that
equipment deliveries as well as sufficient qualification reports may not
be realized until 1983 because of equipment lead times and qualification
testing schedules.

We have also shown that our approach to the evaluation/assessment of the
qualification of equipment, the subsequent action plan and the final
installation is within the scope and intent of the DOR Guidelines and
NUREG 0588.

Based on these considerations we conclude tha rhere is reasonable
assurance of continued safe operation of Calvert Cliffs Units 1 and 2
pending completion of our qualification program to bring us in compliance
with the DOR Guidelines and NUREG 0588.'

FRC does not consider the above approach responsive to the SER. It is
recommended that the Licensee specifically reevaluate the justification for
continued operation for each equipment item in light of the stated qualifica-

tion deficiencies."

4, SUBSEQUENT REVIEW

As a result of FRC's review of the Licensee's 90-day response, described
in Section 3 above, a meeting was held between the NRC staff and Licensee
perscnnel. Following the meeting, the Licensee submitted Referemce 17, in
which additional information justifying interim operation was submitted for
each equipment ite:: not documented as environmentally qualifed at the time

Reference 17 was submitted.
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Svaluation

An evaluation nas been conducted of the information providcd.by the
Licensee in Reference 17 regarding justification for interim . peration. After
reviewing the technical basis of the Licensee's justification for continued
operation for each item, i£ is concluded that the Licensee has provided

sufficient technical basis to support justification for interim operationm.
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