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FROM: D. H. Jaffe, Project Manager, ORBf3

SUBJECT: EVALUATION OF CALVERT_ CLIFFS ELECTRICAL EQUIPMENT
QUALIFICATION PROGRAM BY ORPM AND ORSf3 BRANCH CHIEF

~

In -he Franklir. Research Center Resort of February-5,1952 Calvert Cliffs -
Units 1 and 2 were . listed, as two of 18 plants without sufficient justifi-
cation for interim operaticn in the event of a LOCA. Saltimore Gas and-
Electric Company (5GLE) submitted their 90 day response to our June Sc 1981-
letter cn September 1, 1981. Due to Frankl.in's concern the ORPM and ORSf3
Eranch Chief requesteo the licensee to either submit further information or~
to cc=e in for a cesting. The licensee chose to make a submittal dated

~
.

,

February 25, 1982.

The licensee, in the February 26 submittal-(enclosed) broke down the defi -
ciencies into three categories. Our. evaluation of each Category is as
follows:

.

1. Resclved Items
'Since the licensee's su:::ittal of September 1,1951, eraircr ental qualifi-

catice ;rcbiens fcr siverai types cf equipment have been resolved. The .

fclic,cing ecuipment types are now censidered to be env'ironmentally cualified:

(a Re: blic Teledyne Solercid Valves
_. .

;:: 3sxial Cat'.e
'c) 5rl Po.zer Cabie

~

(d) Solenoid Valves
(e) Fis'cher and Pcrter Transmitters

.
'

,

h'ith regard to item (e), this ecuipment will be replaced due to availability
problems. associated with replacement parts.

1. I e s v.hicn are exoected to ce successfully resolved

The following ecuipment types will be evaluated by June 1982:
,

(a) Multicencuctor Control Cable
-

i (b) Rosemount RTD's

The licensee has presented justification for their belief that tN icove
ecuipment will be successfully qualified.i
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3. Performs function orio? to, or coincident with, failure
-

Dragon Solenoid Valves are utilized for the post'-LOCA hydrogen sampling ~
. .

cacability. These unqualified valves will be replaced with qualified -

ecuicment during the 1982 refueling. outages for Units 1 and 2, as part
of a program to upgrade the post-accident sampling: capability. The
licensee has indicated that, should these valves fail' as a result of
environmental f actors, the failure will cause these valves- to close and
thus perform their containment isolation function.

Sased upon our review of SGLE's February 25, 192'2 submittal, we believe
that sufficient information has been presented to justify continued opera-
tion of Calvert Cliffs Units 1 and 2.

\ -\ 1 .

%,4
4. .roject Manager

,

D. H. Jaffe,u-
Operating' Reactors Branch #3
Division of Licensing. ,

Encicsure: As stated
.
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Attachment 2 ,

'
TER-CS 257-487

'

APPENDIX D - REVIEW OF LICENSEE 3S RESPONSE TO NRC EEQ
SER CONCERNING JUSTIFICATION FOR INTERIM OPERATION

_
_

l. SACKGROUND
'

.

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

" Subsection 4.'2 identified deficiencies that must be resolved.co
establish the qualification of the equipment; the staff requires that-the
information lacking in this category be provided within 90 days of *D
receipt of this SER. Within this period, the 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
co=mit to a corrective action (requalification, replacement, relocation,
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
c omplete."

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 witt. 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 presented in Section 2 of this appendix.,

t

On January 21, 1982, the NRC provided the following modification to Final
|

Assign =ent 13 concerning this subject:

l

! "The FRC review will consist of:
Oi

o Review the licensee's justification of interim operation and provide
FRC ' independent analysis which shows whether or not licensee provided

j technically sound rationale as a basis for justification for continued

|
plant operation.

.

,
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o on January 27, 1982, FRC shall provide a list of those power reactors
that have provided technically sound justification for continued
operation. FRC shall also provide a-list of thos,e power reactors -

which have not* provided technically sound justification for continued
operation. In addition to the lists, FRC ;nay provide any additional
inf ormation which in FRC's judgment is necessary to support the
unclusions ragarding justification for continued operation."

On January 25, 1982,- the NRC was provided with the completed review of

the licensees' statements presented as a basis for justification for interim-

operation in response to the NRC EEQ SER.* On February 5, 1982, at the NRC's
i

request, the NRC was provided with actual examples of licenstac' responses to )
' the NRC EEQ SER that provide adequate rationale as a basis for justification -

f or interim operation.**

2. CENERAL DISCUSSION
.

In general, licensee-submitted Justifications for interim operation are

based on systems considerations, equipment op<rability evaluations, or

f ailure modes-and-effects analyses. *

Systems considerations of ten involve the availability of backup equipment

capable of performing the particular safety function of concern. The backup
equipment is either environmentally qualified, unqualified but not exposed to

a harsh environment at the same time as the pdmary equipment, or located so

that it is 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, 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' R.esponses to NRC EEQ SER Which Provide Adequate Rationale as a
Basis for Justifiestice of Int-rie Operation .,

FRC, 5-Feb-61
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,

disabling the backup equipment, (2) any majo.r diff erences in the
,

characteristics of the primary and backup equipment (unle.ss it is, obvious that -

I 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
-

instrumentation, the possibility of an oper... 'being misled by the failedator

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 i stance, but, in -n

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) applief engineer-
<

ing judgment, (3) perf orme.d 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 f ailure-modes-and-effects analyses of

electrical circuitry to demonstrate that, under all identified failure modes,
the safety function of the equipment could still be accomplished.,

Other justifications involved a combination of qualification information

and systems information. For 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 for a specified period of time, justification for interim operation
,

of ten was based upon a discussion of the required safety function being
performed prior to the potential failure. This type of discussion often

applien to equipment which performs a short-term trip or isolation function in
,

the early stages of an accident.
.
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3. PLANT-SPECIFIC REVIEW

As a result of the review, this plant was evaluated and the results -

'

doct=ented on the "Su==ary of Review of Licensee's 90-Day Response" form
reproduced below:

" EQUIPMENT ENVIRONMENTAL QUALIFICATION (EEQ)

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

Safety Evaluation Reports .

,

'

SUMMARY OF REVIEW
OF LICENSEE 90-DAY RESPONSE

Utility: Baltimore Cas & Electric Co=pany
Plant Name: Calvert Cliffs Unit 1
NRC Docket No. 50-317

*
NRC TAC No. 42494 .
NRO Contract No. NRC-03-79-118
FRC Project No. C5257
FRC Assign =ent No. 13
FRC Task No. 487

Ref erences:

a. A. E. Lundvall, Jr.

Letter to B. H. Crier (NRC)
Subject: Response t'o Safety Evaluation Report for IE Bulletin 79-01B

; for Calvert Cliffs Nuclear Power Plant Units 1 and 2

| Baltimore Gas & Electric Co. , 01-Sep-81
l

( b. Office of Nuclear Reactor Regulation

| Safety Evaluation Report for Calvert Cliffs Units 1 & 2
l Environmental Qualification o'f Safety-Related
f Electrical Equipment
' NRC, 28-May-81

|

!

.

. .
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The Licensee has submitted technical information in Reference a in
~

response to the NRC SER (b] on environmental qualification. FRC has reviewed
these documents [a, b]. As a result of this review, FRC conclude's that the

_

Licensee has provided responses to the concerns expressed in the SER with the
exception that justifications for interim operation based on a technically
sound rationale have not been provided for electrical equipment identified as
deficient in the SER. Specifically, the Licensee provided .the following .
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 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
e nvironments. 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

L'equipment deliveries as well as sufficient qualification reports may not
be realized until 1983 because of equipment lead ti=es 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 conclade that thert 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 DDR 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-d'ay response, described

|
in Section 3 above, a meeting was held between the NRC staff and Licensee

,

I
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personnel. Following the meeting, the Licensee submitted Reference 17, in
which additional information justifying interim operation,was submitted for

~

each equipment item not documented as environmentally qualifed at the time

Reference 17 was submitted.

p aluation

An evaluation has been conducted of the inf6rmation provided by the
Licensee in Reference 17, regarding justification for interim operation.
After 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 RESPONSE TO NRC EEQ
SER CONCERNING JUSTIFICATION FOR INTERIM OPERATION , -

1. BACKCROUND

The NRC Safety Evaluation Report (SER) concerning equipment environmental
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 within 90 days of ,.

receipt of this SER. Within this period, tha 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
co=r_it to a corrective action (requalification, replacement, relocation,
aad 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 of fices 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 NdC 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

j criteria are presented in Section 2 of this appendix.
'

!

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

"The FRC review will consist of:
'

t
'

Review the licensee's justification of interim operation and provide 'o
| FRC i'ndependent analysis which shows whether or not licensee provided
| technically sound rationale as a basis for justification for continued
j plant operation.
'
,

*

-
.
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o On January 27, 1982, FRC shall provide a list of those power reactors4

that have provided technically. sound justification for. continued
op eration. FR,C shall also provide a lisf of those power -reactors -

'

which have not provided technically sound justification for continued'
operation. In addition to the lists, FRC may provide any additional
information which in TRC's judgment is 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 presested 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
*

3

.In general, licensee-submitted justifications for interim operation are

based on systems considerations, equipment operability evaluations, or
''

f ailurt 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 is either environmentally qualified, unqualified but not exposed to

a harsh environment 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 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, 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

i Ba sis for Justif!c+tinn c.f Tr.r-; n Operation -.

FRC, 5-Feb-82

4 D-2.
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disabling the backup equipment, (2) ar.y majgr diff erences in' the
icharacteristics 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 . 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

'

procedures in effect. Depending upon the specific equipment involved, each of
the above considerations need not be discussed in every instance, 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 judg=ent, (3) performed materiai 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 perf orm 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 failure modes,

the safety fun.ction of the equipment could still be accomplished.

dther justifications involved a combination of qualification information
I and systems in:?ormation. For 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 for a specified period of time, justification for interim operation
|

*

|
of ten was based 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 accident.
~

|

|
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3. PLANI-SPECIFIC REVIEW

As a result of the review, this plant was evaluated ,and the resul.cs -

doce=ented on the "Sesmary of Review of Licensee's 90-Day Response" form
~

reproduced below:

" EQUIPMENT ENVIRONMENTAL QUALIFICATION (EEQ)

Review of Licensees' Resolutica of Outstanding Issues
From NRC Equipment Environmental Qualification

Safety Evaluation Reports

.

SUMMARY OF REVIEW
OF LICENSEE 90-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-ll8 t-

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., 01-Sep-81

b. Office of Nuclear Reactor Regulation
Safety Evaluation Report for Calvert Cliffs Units 1 & 2
Environmental 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 environmental qualification. 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 interim operation based on a technically

I
|
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|
sound rationale have not been pro rided for. electrical equipment identified as

deficient in the SER. Specifically, the Licensee provided the foll wing
_

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 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
environments. In out earlier letter, Reference (d) we indicated that
some of the purchasir.g 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.

i

l 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. there is reasonable'

assurance of continued safe operation of Calvert Cliff s 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 staf f and Licensee

personnel. Following the meeting, the Licensee submitted Reference 17, in

f
which additional information justifying interim operation was submitted for
each equipment iten not docu'mented as environmentally qualifed at the time

'

Reference 17 was submitted.
I
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Evaluation

An evaluation aas been conducted of the information provided 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, it is concluded that the Licensee has provided
sufficient technical basis to support justification for interim operation.

.
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