Enclosure 1

I ¥ i 4  UNITED STATES : .
@ 8 NUCLEAR REGULATORY COMMISSION
N T | WASHINGTON, D. C. 20555 » -
W02 ) 5p-293
‘ February 26, 1982

MEMOPANDUM FOR: Thomas M. Novak, Assistant Director for Operating Reactors, UL

THRU: Domenic 8, Vassalle, Chief, Operating Reactors Branch #2,/7ﬁ£i.
FROM: Kenneth T. Eccleston, Projec* Manager, ORB#2:DL
SUBJECT: ENVIRONMENTAL QUALIFICATION OF ELECTRIC EQUIPMENT FOR

PILGRIM. NUCLEAR POWER STATION

I have reviewed the information provided by Boston Edison Company (BECo) as
supplémental information to their S0 day submittal of September 17, 1981.
For squipment identified in the 90 day SER, the licensee: 1) states that
the equipment items are envircnmentally qua11f1ed 2) provides technically
sound bases for i.s justification #ar continued plant cperation; or 3)
provided additional information which in my judgment provides an acceptable
basis for justification for continued operation.

Based upon my review of the supplemental information provided by BECo in
its February 8, 1982 submittal, I have concluded 1) that the licensee's
submittal is responsive to deficiencies identified in the EEQ SER and 2)
th_* adequate justification for cuntinued operation durin? the interim
period necessary to complete the documentation and to implement corrective
actions has been provided for components not shown to be environmentally
qualified. '

W;zé.,é,/f:
Kenneth T. Eccleston, Project Manager

Operating Reactors Branch #2
Division of Licensing

cc:
DVassallo

-
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FICATION REVIEW

FOR JUSTIFICATION FOR CONTINUED

OPERATION OF PILGRIM NUCLEAR PQOWER STATION

1.0 Introduction

The 3oston Edison Company (BECo) response (Reference 1) to the NRC 90-
day Safety Evaluation Report (SER) did not provide justification for
continued operation for each item identified in this SER. The licensee
did provide, however, additional information by letter.dated February 8,
1682 (Reference 3). This supplemental information provided justifica-
tion for interim operation for each i.em identified in the NRC 90-day
SER., Based upon a review of the information provided by the licensee

in its February 8, 1982 submittal (Reference 3) it was concluded in a
February 26, 1982 memorandum (Reference 4) 1) that Boston Edison
Company's submittal is respunsive to deficiencies identified in the

EZQ SER and 2) that adequate justification for continued operaticn during
the interim periocd necessary to complete the documentation and to im-
plement ceorrective action has bzen provided for components not shown to
be environmentally qualified.

The licensee also provided additicnal information by letter dated
January 28, 1982 (Reference 2) cancerning previcus cperation cf the
Pilgrim station with elevated drywell temperatures and the effect of
such operation an equipment qualification.

2.0 E9a1uation

Reference 3 was reviewed to determine if this submittal provided ad-
equate justification for interim operation. The following four categories
of justification were accepted as a basis for continued interim operation:
Categery 1 Redundant equipment is available to substitute for the unqualified
equipment. ’ :
Category 2 Another system is capable of providing the required function of
the system with unqualified equipment.
Category 3 The unqualified equipment will have performed its safety function
prior to failure.
Category 4 The plant can be s»;ely shut down in the absence of the unqualified
equipment.

In addition, for those cases where aging tests were not performed on speci-
fic pieces of equipment detailed aging analyses were performed by the
licensee based on the Arrhenius methodology. In conducting the review

of the licensee's submittal these analyses were accepted as a basis for
determining the qualification of equipment on an interim basis. he re-

sults of the detailed review of Boston Edison's January 28, 1932 submittal
concerning high drywell temperature operation weie documented in the safety
evaluation supporting Amendment No. 58 (Reference 5) to Facility Operating
License No DPR-35 (Attachment 1). Amendment No. 58 was issued on March 20,
1982, to startup of Pilgrim for Cycle & operation.
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°rior to receipt of the information contained in Reference 3, our contractor,
the Franklin Research Center cocncluded that 1) the licensee has not comp-
leted its response to the qualification deficiencies identified in the

SER, 2) the licensee has not provided justification for continued operation
for each equipment item with cutstanding qualification deficienices, and

3) the licensee's generic justification for continued operation is in-
adequateein light of the specific qualification deficiencies identified

in the SER. '

After review of the additional information provided by Boston Edison in
Reference 3 FRC concluded (Reference 6) that the licensee has provided
sufficient technical basis to support justification for interim operation.
This conclusion supports the conclusions stated in Reference 4.

3.0 Summary

Based upon the e@al;ation discussed abo@e and as documented in Ref.rences
4, 5 and 6, we find continued operation to be justified for ”ilgrim,

Attachment: Safety Evaluation Supporting Amendment N2, 58.




LS TR T A AT D

2EFERENCES
o ~ - . " .t Y U 2 a2/ : 3
September 11, 1981 letter from A, V. Morisi (Boston £dison)
to 8. H. Grier (USNRC) 4

2. January 28, 1982 letier from W. H. Deacon (Beoston Edison )
to 0. B. Vassailo (USNRC) -

3. February 2, 1982 letter from W. H, Deacon
to R, C. Haynes (USNRC)

4, February 26, 1982 memo from K. T. Eccleston (USNRC)
to T. M. Novak (through D. B. Vassalle)

5. Amendment No. 58 to Facility Operating License No. DPR-35,
dated March 20, 1982.

6. Revised Appendix D to FRC TER C 5257-489



LU Attachment 1

e " Y . UNITED STATES . el ek
SR d7 o NUCLEAR REGULATORY COMMISSION '
D N WASHINGTON, D. C, 20555

s '.::71- &

~- -

VALUATION B8Y THE OFFICE OF NUCLEAR REACTOR REGULATION

SUPPORTING AMENDMENT NO. 58 TQ FACILITY LICENSE NO. CPR-35

BOSTON EDISON COMPANY

PILGRIM NUCLEAR POWER STATION
" DOCKET NO. 50-293

Authors: K. Eccleston
H. Garg
0. Rothberg

I. Introduction

During previcus cycles of operation, Pilgrim Nuclear Power Station was operated
with higher than normal ambient drywell temperatures due to inadequate drywell
cooling. The temperatures experienced during Cycle 5 operation ranged as high as
250°F at the upper elevations of the drywell. This evaluation addresses the
effects of these higher than normal drywell temperatures on structures ..d equip-
ment important to safety and the adequacy of the Technical Specification

changes proposed by Boston Edison Company (the licensee) in its March 1, 1982 __.

application to provide limiting conditions for operation and surveillance require-

ments concerning drywell temperature and associated temperature monitoring .
(RStrumencacions e P persturs sawitoring

11. Background

On September 26, 1381 during a routine shutdown for refueling,-the installed
Yarway water level instrumentation experienced oscillations. .These oscillations
have been attributed to flashing in the reference leg of these Yarway instruments
caused by the excessively high drywell temperatures. By letter dated January 18,
1882 the licensee provided its evaluation o the effects of high drywell
temperature operation on structures, components, and on transient and accident
analyses. This evaluation also described the measures taken to correct or
repair identified deficienzies and described the licensee's plans and programs
for modifications and replacements tc enhance drywell cooling capability and

to assurc equipment operability and qualification for at least one more cycle

of power operation.

111. Evaluation
A. Structural

1 Drywell penetrations

L.ywell penetrations 2r2 desionad for thermal fxsinsion &t 2 dryvwell temperature
of 2810F, which envelopes the drywell temperatures experienced prior to and
during the last cycle. Consequently, no detrimental effects of thermal
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:xoension on drywell peretrations ~ould have resulted from operation with
tne maximum drywell temperatures experienced during previous cycies of operation.

2. Differential expansion of the steel and concrete portions of the drywell

The steel containment liner is mechanically attached to the concrete shell only
in the Tower regions of the drywell (lower 7 feet of the drywell). At these
elevations the experienced crywell temperature was below the maximum dryweil
design temperature; therefore,.no adverse effects resulting from differentia)
expansion of concrete ana steel would have resultea from operation during

. previous cycles, Ll

3. Resistance of the drywell structure to jet impingement and other LOCA loads
_The Pilgrim Final Safety Analysis Report (Appendix L) containment Stress
analysis performed assumed target area temperatures of 300°F, which is the same
temperature as that of the impinging jet. Since the drywe!] temperature did
not exceed 300°F at any time, these analyses are not invalidated by the higher
crywell temperatures experienced during previous cycles,

4. Effect of high drywell temperatures on drywell concrete strength

using puinshed'test data to determine residyal concrete strength after cyclic

than 2000 psi. Based on the margins available between required strength and
analyr-d strength, we find this acceptable for restart, However, to provide
long-_erm assurance that the concrete structure is capable of carrying its
applicable loads, we will require that the licensee provide further confirmation
of its evaluation by performing an analysis of the concrete structure assuming

conservatively high temperature values and conservatively Tow concrete strength
through the wall. ;

B. Equipment and Components

Qur evaluation of the individual components identified as being subject to the
high drywell temperatures experienced is as follows: ;

1. ASCO solenoid valve, model no. NP8320A184E

Initial qualification testing of these valves was performed in a 268F ambient
temperature with the solenoids in the erergized condition. The manufacturer's
catalog data indicate that energization of the solenoids results in a 144F
temperature rise above ambient. Using this assumption, a qualified life of sevcral
thousand years would he expected for a deenergized valve (the normal operating mode)
in a 190F environmgggi__ﬂoyg!gtt_eygg_iﬁﬂgrgQit_jg_gq}x;g_!gn_fgg_ggqgg_gpe-baIf
of'the'sa]éﬁB?B'1§mper9§gre‘riseAas a resulgugf_gggrgigptiggl_ghg_ca1;91§§§§1'-__ ‘A
remaining qualified 1ife of the ASCO solenoids is more than one operating cycle. i
Consequently, we conclude that continued operation is justified.
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AVCD sclenoid valves, model no. C5159
ing test was cerformed on the subject valves but the licensee has previded
cstaiied aging enalysis based on the Arrhenius methcdology. Based on (his
ndlysis the licensse has established that the qualified 1ife of the subject
valves is eight vears. However, based on more recent information from the
iicensee on March 19, 1982, the licensee stated that all nonmetallic parts of

the subject valves have been replaced. BRased on this replacement, we find that
continued operation is justified,

3. " NAMCO 1imit switches, model no. EA740-50100 B )

The licensee has performed the aging analysis and based on the analysis has
replaced the Buna-N gaskets and EPR seals with new silicone rubber material

for all affected 1imit switches. Tha licensee has also indicated that both
grease and oi! have a manufacturer's ratin? of 400F to S00F and therefore do
not require replacement. Based on our e a uation of the licensee's assessment, .
w2 find that continued opératic. is Justified. =y

4. Target rock solenoid valves, model no. I/Z-SMS-A-O1

The licensee has replaced the subject valves with new Target Rock solenoid
valves that are qualified to IEEE-323, 1974 and have a six-year manufacturer's
recommended maintenance interval. Based on this, we find that continued
cperation is justified. .

5. Limitorque valve actuators, model SMB-(various) )
The licensee has performed an aging analysis and visual inspection and based

on that has verified that (a) Viton seals are used in all MOV's, (b) melamine
or fiberite has been used for the limit switch material, (c) jumper wires for
M01001-63, MO1001-50 and M01201-2 have been replaced, (d) ali lubricants have
been replaced, and (e) new Timit switch gear frames and 1imit switch compartment
covers are on order and will be replaced next refueling outage. Based on the
above and since (1) Limitorque has judged the 1imit switch compartment cover 4
acceptable for BWR operation and (2) no visual corrosion effects were found on

the gear frames, we find that continued operation is justified. i

6. TEC valve flow monitor system, modei no. 1414

The Ticensee has indicated that the charge converter and cable assembly are new
units and the only component of this system which has beer exposed to high
drywell temperature is the accelerometer sensor. The licensee has indicated that
the sensor does not contain any age sensitive material and the connector is
manufactured from a silicate compound with an expected 1ife of 147,548 years. o
Based on our evaluation of the licensee's.assessment, we find that continued .
operation fs justified. SN 6
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7. Junction boxes
The licensee has performed the aging analysis and based on this analysis has
replaced gasket matarial for 2’1 junstion boxes above the 30' elevation with
the new silicone rubber gaskets. Gaskets below 30' elevation heve a remaining
expected 1ife of 13.25 years at 1520F or qualified 1ife of 4.4 years at 1520F,

SBased on_our evaluation of the Ticensee's assessment, we find that continued™ =~ =
cperation is Justified. - e T - s

2t continued” =" |

8. Ring tongue type termidation = - oo . ‘.« #m ¥

. D e e ‘ —— R

The use of sound installation practices to attach terminations to a qualified
barrier-type terminal block assures that adequate clearance is provided sor* .. o'
that failure of the lug shank insulation would not impair circuit operability.
.The Ticensee has either installed new, qualified ring tongue type terminations

or, by. inspection, verified proper installation and that adequate clearance ‘

between connections has been provided. Based on these considerations we
find that continued operation is justified. '

- .

S. Kerite 600V power and control cable type FR/FR

The licensee has taken two samples, one from the 41' elevation and another one
from the 73' eleveztion, and performed physical {elongation) and electrical
tests. Based on these tests the licensee has 1isted the percentage elongation
for sample 1 as 235 for the insulation and 250 for the jacket while for sample 2
the percentage elongation was 110 and 160, respectively. The licensee has
also quoted the percentage elongation of 150 and 130 for the materia) aged to
40 years at S0C operating temperature, Based on these numbers it is apparent
that sample 2 has lost more elongation than for the original test. However, ‘it
should be noted that the original testing for radiation was tested for 200 Mrads
while the expected post-accident LOCA dose js_only 64 Mrad. _This_indicates_that_the_
elongation measured after 40 years thermal aging and radiation will bp_%?_{_1 ss at
TPilgrim _than that predicted from the original test. Assuming the Tinear degradation
~in elongation and accounting for normal radiation dose, the licensee has evaluated
that & 1/2 years of remaining.1ife is left for the subject cables between - o

elevation 41' and 73'. Based on the above the staff agrees with the 11cehse§'s
assessment that continued operation is justified. :

:

- - i ——— - —— " ——— — "

fd. Okonite power qnﬁ contr01.cab1e;_0kon1tq insulation, Okdprene jacket ~

The licensee has replaced the subject cable above 41' elevation. For the cables
below 41' elevation, the licensee has provided the analysis which indicated

that the jacket might be damaged but the insulation still has the remaining -
qualified ' 6:2 years at the rated temperature of 90°C. The licensee has also
indicated that the okonite cable at PNPS was qualifies without the jacket.

Based on the above and the fact that the .drywell is “nerted during power

operation and the jacket is used for the purpose of flame retardancy, ‘we agree .
with the licensee's assessment and find that contivuad operation is justified. ;

11. GE sw{tchboard wire, type SIS | : * -

THe licensee has performed the aging analysis which indicated that the qualified :
life at 160%F is 45.5 years while at the rated condition the cable is good for only ..
6.1 years. The iicensee has also performed the equivalent degradation time
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the caZie has bean used and indicated the dagracdation time of 1.7 years at
160°F and ].:L.years at 154%F. Since the cable has been used since 1872, ten
years of the 1ife has been used at the rated temperature. However, since the

cable will not operate at the rate? condition and is expec

. somewhere in_between 150°F and 1949, we agree with the ?1c§§ge§9s°§§§§§§ment' e =
and find that continued cperation is justified. However, the staff also |

requires that the licensee should submit the new analysis based on the temperature

rise based on cable use and.demonstrate that continued operation is Justifiad '

beyond one refueling outagé.’ ' , :

5 S

12. Raychem cable splices, model WCSF-N

o B~ B il TS

The licensee has performed an aging analysis and determined that the material

. which comprises this equipment is insensitive to thermal degradation for the .
range of temperatures to which it was exposed. We have reviewed the information
pravided by the licensee and find that continued operation is justified.

13. GE electrical penetrgtion. cannister type

The licensee has performed an aging &nalysis and demonstrated that continued ..
operation is justified. The staff agrees with the licensee's assessment except

for the cables. The licensee is using the GE SIS t{pe wires. The staff's _ = .
position regarding these wires is covered in Item 11, Based on cur evaluation - .-
of the licensee's assessment, we find that continued operation is justified. _ i\, - 3

14, Physical science electrical penetration

The licensee has performed an aging analysis and determined that this equipment
contains no age sensitive materials which would compromise pressure boundary
integrity. In adaition, testing has been performed during this outage to
establish the pressure §itegrity of this equipment. Based upon our review of
the information provided by the licensee, we find that continued operation is
justified. : : s iy o '
15. Bergen Patterson snubbers

R R —
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The licensee has performed an aging analysis and based on this analysis has™—
replaced all snubbers above 44' elevation. A1l snubbers below 44' elevation
have a remainity l1ife of 6.9 years at 194°F. Based on cur evaluation of the

licensee's asse <ment, we find that continuea operation is justifiad. )
16. ITT Hammel-bLeznl air operators

The licensee has performed an aging analysis and cetermined that Buna-N o-rirgs’

and Buna-N/nylon diaphragms have an e.pected 1ife of only 39 deys. The licensee ‘has
al.y stated that these air operators are fail safe and failure of any nonmetallic part
will not impair the safe operation of the olant, The ligcensee will disassemble,
inspect, and rebuiic ail air cperazers. AIr roguiators will be replaced.

Based on our evaluation of the licensee's assessment,.we find that continued
operation is justified. ‘ '



17. Hydroline air cperators

vl
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The :icensee has performed an aging analys’  :nd determined that
continued operations is justifigd. Sased . .n our review of the information
provided by the licensee, we fiid. that continued operations is justified.

—— . a——— . - ap— - - -
. —
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C. Accident Analyses

The effect of high initial drywell temperature on design basis loss of.

*-coolant accident (LOCA) analyses was reviewed. The design basis LOCA results in
the most severe drywell pressurization rate and peak pressure loading. '
The-efore, it _is bounding for other accidents. The ‘containment pressure/temperature
resionse results for a number of higher initial drywell temperatures was compared

-witi tge results obtained from analyses assuming an initial drywell temperature
of 135°F (average design drywell temperature). These anaiyses indicated that
lower pezk pressures and lower drywell pressurization rates resulted when

higher initial drywell temperatures were assumed and that the effect on peak
post-LOCA drywell temperatures was negligible. -

These results are expected since higher initial drywell temperatures result in

a Tower air density and-mass than'at-1ower;temperatures:--Thus.‘both peak
post-LOCA drywell pressure a2ad drywell pressurization result. Likewise, the
effect on peak temperatures would also be expected %0 be negligible because of
the small (relative to pust-LOCA heat addition) additional heat content of the
drywell atmosphere and structure as a result of high initia) drywell temperatures.

Finally, regression analysis results obtained from the Mark I Containment Program
1/4 Scale Test Program have demonstrated that tcrus pool swell loads (both '
downforce and upforce) will be lower for a higher initial drywell temperature.

- Therefore, we conclude that operation with a drywell ambient temperature Highef
than the nominal dg;ign\value does not adversely affact accident analyses
previcusly performed.- ; .

- . s ema — e —

T s g e e e—— . o

D. Technical Specifications

-

The 1icensee has proposed Technical Specifications which provide LCOs and
surveillance requirements for drywell temperatures and for drywell temperature
mongtoring instrumentation. These TS provide a drywell temperature limit of

. 19«"F above elevation 40' and 150°F at or below elevation 40'. These
temperatures, were developed taking into consideration the long-term effe~ts
of ambient temperature on equipment design 1imits and materials of comp: nents
required for accident mitigation or plant shutdown.

Upon exceeding the proposed TS temperature limits, an engineering evaluation is
required to be performed to assess potential damage and render a determination
as to the ability of safety related equipment to perform its intended functions.

fn addition, if the drywell temperature at any,e1evafioq exceeds 2159F for more

than 30 minutes, the proposed TS requires the plant to be in a cold shutdown
condition with1n424 hours. '

Ty




Finally, 1imiting conditicns for operation and surveillance requirsments for ]
drywal]l temperature monitoring instrumentation have been proposed which

srovide zssurance that the temperature monitoring instrumentation is operable

gt different elevations throughout the drywell. ;

We have reviewed the proposed TS and have determined that fiey limit containment

" drywel] temperatures to values which will not have an adverse impact on drywell
equipment, components, and structures required for safe plant operation.
Consegquently, we find the'proposed TS chgnges acceptable.

. . - - ——— - - e oo ———— - ———— — o
- . —— - —— - - e

4.0 Environmental Considerations

-

We have determin-d that the amendment does not involve a change in effluent
types or total amounts nor an increase in power level and will not result

in any significant environmental impact. Having made this determination, we
have further concluded that the amendment involves an action which is
insignificant from the standpoint of environmental impact and pursuant to

10 CFR 51.5(d)(4) that an environmental impact statement or negative
declaration and environmental impact appraisal need not be prepared in
connection with the issuance of the amendment. ' i

Conclusions ; | ‘o4

#e have concluded, based on the considerations discussed above, that:
(1) because the amendment does not involve a significant increase in the
probability or consequences of accidents previously considered and does not x
involve a significant decrease in a safety margin, the amendment does not
invelve a significant hazards consideration, (2) there is reasonable

assurance that the health and safety of the public will not be endangered by
operation in the proposed manner, and (3) such activities will be conducted

in compliance with the Commissfon's regulations and the issuznce of the
amendment will not be inimical to the common defense and security or to the
health and safety of the public. '

Dated: March 20, 1982

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

1. BACKGROUND

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

"Subsection 4.2 identifiea 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 dajys of
receipt of this SER. Within this period, the licensee shouls either pro-
vide documentation of the missing qualification information which demon-
strates that such equipment meets the DOR guiielines or NUREG-U588 or
commit to a corrective action (requalification, replacement, ralocatiom,
and so forth) consistent with the requirements to establish qualificatiom
by June 30, 1982. 1If the latt»r 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
tne 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 operatiom, (2) the format was
established, and (3) the criteria for the review were established. These

criteria ave 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 Revigw the licensee's justifization r: /~terim operation and provide
FRC independent analysis which shows wiether or not licensee provided
technically sound rationale as a basis for justification for continued
plant operation.

—_ -1

.v.. Franklin Research Center
A Dwsion of The Franidn insutute



TER=C5257-489

o On January 27, 1982, FRC shall provide a list of those power reactors
that have provic.d technically sound justificatiom for continued
operation. FRC shall also provide a list of those power reactors
whish have not provided technically sound justification for continued
operation. In addition to the lists, FRC may provide any additional
information which in FRC's judgment is necessary to support the
conclusions regardiag justification for continued operation."”

On January 25, 1982, the NRC was provided with the cowpleted review of
the licensees' statements presented as a basis for justification for interim
operation in respomse to the NRC [2Q SER.* On February 5, 1982, at the NRC's
request, the NRC was provided with actual examples of licensees' responses to
the NRC EZQ 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 systems considerations, equipment operability evaluations, or

failure-modes-and-effects analyses.

Systems considerations often involve the availability of backup equipment
capable of performing the particular safety function of concera. The backup
equipment ' s either environmentally qualified, unqualified but not exposed to
a harsh enrironment 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 & 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 Justitication for Interim
Operation -
FRC, 25-Jan-82

*%* C. J. Crane
Letter to R. A. Clark, NRC. Subject: Transmittal of Actual Examples of

: : Do < - - Tarswes = - . -
Basis for Justification of Intarim Operaticn
i

e~ .
AL, JTIwuTYe
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..L. Franklin Research Center
A Dvsion of The Fransin insotute
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disabling the backup equipment, (2) any major differences in the
characteristics of the primary and backup equipment (unless _t is obvicus that
the egrijwent 15 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 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 instaince, but, in

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

Wwhere 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 these
evaluations were performed, the licensees determined that, although full
qualification was not documented, there was sufficient evidence to suggest
that the equipment wculd perform its intended safety functionm, thcfeby

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 function of the equipment could still be accomplished.

Cther justifications involved a combination of qualification informationm
and systems information. For example, if a licensee has qualification
information (such as a generic test report or other partial qualification
documentation) that terds to confirm the ability of the equipment to remain
operable for a specified period of time, justification for interim operation
often 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-temrm trip or isolatiom 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 th. results
documenced c¢n the "Summary of Review of Licensee's 90-Day Response” form

reproduced below:

"EQUIPMENT ENVIRCNMENTAL QUALIFICATION (EEQ)
Review of Li-ensees' Resolution of Outstanding Issues
Ffrom NRC Equipment Environmental Qualification

Safecy Evaluation Reports

SUMMARY OF REVIEW
OF LICENSEE 90-DAY RESPONSE

Utility: Boston Edison Company

Flant Name: Pilgrim Nuclear Power Statiom Unit 1
NRC Docket Nn. 50-293

NRC TAC No. 42477

NEC Contract No. NRC-03-79-118

FRC Project No. C5257

FRC Assignment No. 13

FRC Task No. 489

References:

a. A. V. Morisi
Letter to B. H. Grier (NRC)
Subject: Cavironmental Qualification of Electrical Equipment for
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The Licensee has submitted technical information ian 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 notes that the

Licensee has stated that the equipment items 'are not environmentally

unqualified.'

The Licensee's response to the SER addressed and provided resolution of
deficiencies identified in the SER and provided a generic rationale as a basis

for justification for interim operation as follows:

'JUSTIFICATION FOR CONTINUED OPERATION

The computerized summary in Section 5 documents 3ECo.'s equipment
qualification efforts to date and shows that many items meet the DOR
guidelines. Program plans have been established and are being
implemented to obtain qualification data or replace equipment that have
not yet been qualified. Results of evaluation performed to date indicate
that qualification has not been established because of ack of adequate
documentation rather than receipt of documentation which demonstrates
that the equipment is unacceptable for the postulated service conditions.

Equipment with outstanding items identified and not yet resolved will
be evaluated individually (on a component basis) and generically (om a
manufacturer, system, function, and location basis). Since the initial
evaluation was based on very conservative criteria, subsequent more
detailed evaluations will demonstrate that equipment originally
identified as unqualified is actually acceptable for the particular
safety function that it is required to perform. Among the areas
investigated in these more detailed evaluations are (depending on type of
outstanding item):

1) need for component

2) actual operating time requirement

3) failure mode and how it affects safety function

4) other means to perform same function (manual operatiom, other

system, back-up qualified device, etc.)

5) cause of outstanding item (lack of data limitations of test, etc.)

6) EPRI Equipment Qualification Data Bank

7) Experience and maintenance history at the plant

3)  Conservatisms in postulated service conditionms.

In many instances BECo. has elected to replace equipment with
qualified replacements rather than pursue analytical or testing
resclutions that may be ineffective from a cost, scheduling or
qualification basis.
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Resolutions to identified outstanding 1tems continue to be activities
performed by Boston Edison. From the review of equipment performed to
jate, none of the equipment has been shown to be unqualified. One LER
was written for equipment in the Standby Gas Tr:atment System (ref. LER
31-026/01T-0, 'SBGTS'). This LER was written based on preliminary
information which indicated that the subject equipment may not be
qualified for the specified service conditions. Immediate corrective
actions were implemented to provide more positive assurance of the
qualification status of the system. These actions included vendor surveys
to obtain more accurate data, replacement with qualified replacements,
and safety analyses.

Based on activities performed to date Boston Ediscn has concluded
that continued operation of the plant wouid not be affected as a result
of deficiencies currently identified. Additiunally, we have concluded
that: '

1) Any outstanding items identified which required immediate corrective
action have been resolved to such a status that the outstanding item
does not compromise the safety of the plant (ref LER 81-026/01T-0),

2) some of the items with outstanding items have been or are being
replaced or relocated,

3) the harsh envircnmental conditions for which the equipment must be
qualified result from low probability events. Events, which might
reasonabiy be anticipated during the very limited time period before
qualification will be obtained, would lead to substantially less
demanding service conditions for the equipment.

BECo. is maintaining its commitment to its environmental
qualification program and continues to involve significant resources in
order to complete the program in a timely manner. BECo.'s program and
efficient utilization of available resources will assure that the

equipment qualification program will provide complete, accurate and

auditable documentation to demonstrate that all equipment within the

scope of IEB 79-01B is properly qualified.'

FRC concludes that (1) the Licensee has not completed its response to the
qualification deficiencies identified in the SER, (2) the Licensee has not
provided justification for continued operation for each equipment item with
outstanding qualification deficie s, and (3) the Licensee's generic
justification for continued operat.omn is inadequate in light of the specific

qualification deficiencies identified in the SER.

: " e . . i $ 2 .. s @2 M . .
It is recom=ended thaT e Lizezseg provice Jugtilfication for interim

operation for each equipment item with outstanding qualification deficiencies."
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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 certain
Licensee pe-sonnel. Following the meeting, the Licensee submitted Refe:ence
15, in which additional information justifying interim operation was submitted

for each equipment item not documented as environmentally qualified.

Evaluation

An evaluation has been conducted of the information provided by the
Licensee in Reference 15 regarding justification for interim operation. After
reviewing the techmical 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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