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r, FOREWORD
.

k

This Technical Evaluation Report was prepared by Franklin Research Centern

under a contract with the U.S. Iluelear Regulatory Commission (Of fice of Nuclear
Reactor Regulation, Division of Operating Reactors) for technical assistance

F
p- in support of NRC operating reactor licensing actions. The technical
w

evaluation was conducted in accordance with criteria established by the NRC.
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1. IN TRODUCTIONa

.w

1.1 PURPOSE OF THE EVALUATION
F ;

'. The purpose of this report is to: *

evaluate licensees' resolutions of outstanding issues related too
{ safety-related electrical equipment environmental qualification (EEQ)
e discussed in the Nuclear Regulatory Commission (NRC) Safety Evaluation~

Reports (SERs) in accordance with NRC criteria. The objective is to
.

- identify all cases where a licensee's response has not resolved the
significant qualification issues.a

P o evaluate licensees' qualification documentation of safety-related
electrical equipment located in harsh environments in accordance with -

, criteria established by the NRC and to identify (1) equipment for
which qualification documentation is adequate, i.e. , substantiates

r that the equipment is capable of performing its specified design basis
safety function when it is exposed to a harsh environment and (2)'
equipment for which qualification documentation is deficient, i . e. ,
does not give reasonable assurance that the equipment is capable of

,

performing its specified safety function.

f* o evaluate licensees' qualification documentation of safety-related
L. elec trical equipment located in harsh environments required for TH:

Lessons Learned Implementation. The objective is to evaluate
qualification documentation of equipment within the scope of IEr

{
Bulletin 79-01B, Supplement 3 (item 2) [61],* in accordance with
criteria established by the NRC in a manner identical to the
evaluation of all other safety-related electrical equipment.

,,

J
1.2 SCOPE OF THE EVALUATION

r
b The scope of this report is 1Laited to the evaluation of environmental

qualification of elec trical equipment that must function to mitigate the
C
: consequences of a loss-of-coolant accident (LOCA) or high energy line break

(EEL 3) and whose environment is adversely affected by that event. ;

t-

1
*

I J

!

f *For Re ferences , see Section 6. Note that reference numbers are not presented
- in sequential order.

.

1-1~

O=
' f.. Franklin Research C. ente'.

a >=.ar e 7,= e,ww .
,

, .- - .. . . _ _ _ . . , _ . , _ . . ,. .__ _- ,_., - , _ , , . . _ -- .,-



I

TER-C$ 25 7-49 2

With respect to TMI Action Plan Implementation, the scope of this report
is limited to those sections of NUREG-0737 (2] applicable to equipment having
an installation implementa tion date af January 1,1981. Where applicable, a
review is to be performed on installed equipment with implementation dates
af ter January 1,1981 if adequately identified by the Licensee.

;
The NRC has de termined that the evaluation of environmental qualification

of equipment items (1) located in plant areas whose environment is not
adversely af fected by the design basis event (DBE) (e.g., equipment located in
"aild" environments) or (2) required to achieve and maintain cold shutdown, is
not to be included within the scope of this report. However, where the

Licensee has identified these equipment items in the EEQ submittals to the
NRC, these items have been listed in NRC evaluation Category III.b in this
re port (see Sec tion 3 of this report for definition of NRC evaluation
categories).

Qualification aspects not included within t.he scope of this evaluation -

are:
.

seismic and dynamic qualificationo -

o equipme n t protec tion against natural phenomena .

o e qu i pmen t operational service conditions (e.g., vibration, voltage,
and frequency deviations)

o equipment located where it is subjected to the outdoor environmect
o equipmen t protection against fire hazards '

o e quipmen t protection against missiles
o equipment located in plant areas whose environment is not adversely

af fected by the design basis event
o equipmen t required to achieve and maintain cold shutdown.

1.3 GENERIC ISSUE BACKGRO'JND

Safety-related electrical equipment must be capable of performing design
safety functions under all normal, abnormal, and accident conditions. The

purpose of equipment qualification is to provide tangible evidence that

equipment vill operate on demand and to verify design perf ormance , therecy
establishing assurance that the potential for common-mode failure is minLsized.

3
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Of particular concern is the assurance that equipment will remain'

operable during and following exposure to the harsh environmental conditions
(i.e., temperature, pressure, humidity (steam). chemical sprays, radiation,-

and submergence) imposed as a result of a design basis accident. These harsh

environments are generally defined by the limi, ting conditions resulting from,,

the complete spectrum of postulated break sizes , break locations, and single,

failures consegaent to a LCCA, main steam line break (MSLB) inside the reactor

f containment, or a HELB outside the reactor containment (such as a main steam

or feedwater line break). In addition, depending on specific plant design
I features, other postulated HELB locatiuns may be associated with:
L.

the chemical and volume control system (CVCS) letdown lineo
"

o the steam supply piping to

the auxiliary feedwater ( AW) pump turbine'
-

the reactor core isolation cooling (RCIC) pump turbine-
,

the high pressure core injec tion (HPCI) pump turbine-
g

the isolation condenser'-- -

o s team generator blowdown.

The NE criteria for reviewing the safety of nuclear power generating

r stations include the requirement that the qualification of safety-related

electrical equipment be substantiated by auditable documentation of the-.

program that establishes the ability of the equipment to function as specifiede

in the station design. This report is restricted to a technical evaluation of

the equipment 's ability to function in harsh environments resulting froc DBEs.
,

Qualification criteria applied during the licensing of the older nuclear_

power plants have been modified over the years, and specific industry
,

standards concerning qualification have been rt tised as the design of reactor,

_

systems has changed and as regulatory and operating experience has
..

accumulated. Examples of such standards are IEEE Standards 279-71, 323-74,
~

383-74, 317-7 6, 334-80, 3 81-7 7, 38 2-80, 53 5-7 9, 62 7-80, 54 9-80, and 65 0-7 9.

NRC NUREG documents 0413 and 0588 have been developed to address this topic.

In particular, NURIG-0588 (published for comunent in December 1979 and reissued~

as Revision 1 S July 1981) fermally presented the NRC staf f positions
regarding selected areas of environmental qualificatico of safety-related
electrical equipment in the resolution of General Technical Activity A-24,

/:h
.... Frankhn Research Ceter

,
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"Qualification of Class IE Safety Related Equipment." The positions documented
therein are applicable to plants that are or will be in the construction
permit or operating license review prc, cess.

,

Although qualification standards and regulatory requirements have
undergone considerable development, all of the currently operating nuclear
power plants are required to comply with 10CFR5'0, Appendix A, General Design

.

Criteria for Nuclear Power Plants, Sec tion I, Criterion 4. nis criterion

states in part that "structures, systems and components important to safetyi

shall be designed to accommodate the ef fects of and to be compatible with the
environmental conditions associated with normal operation, maintenance,.

: cesting and postulated accidents, including loss-ef-coolant accidents."
,

Qualification requirements are also embodied in (1) 10CTR50 Appendix A,.

| General Design Criteria 1, 2, and 23 and (2) 10CFR50 Appendix B, Quality *

i Assurance Criteria for Nuclear Power Plants and Fuel Reprocessing Plants,
Criteria III, "Design Control," and XI, "7est Control." nese requirements .

7
are applicable to safety-related equipment located outside as well as isside
containment.

| The NRC staff has evaluated the licensees' equipment qualification
programs by reviewing the qualification documentation of selected safety-

t related equipment as part of the operating license review for each plant. The
j NRC scaff has also used a variety of methods to assure that these general
! requirements are met for electrical safety-related equipment. In the oldest

plants, qualification was based on t'.ie fact that elec trical componenti, were of
'

high industrial quality. After 1971, qualification was judged on the basis of
IEEE Std 323-71; however no regulatory guide was issued adopting this
standard. For plants whose SERs were issued after July 1, 1976, the
Comunission issued Regulatory Guide 1.89, wuich in most respects adopted the
most recent standard, IEEE Std 323-74

In November 1977, the Union of Concerned Scientists petitioned the NRC

Cocusissioners to upgrade current standards for the environmental qualification
of safety-related elec trical equipment in operating plants. Suosequently, the
NR; staf f instituted the Systematic Evaluation Program (SEP) to determine ene
degree to vnich the older operating nuclear power plants deviated from current

1 -/.
/k
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l
licensing criteria. The subject of elec trical equipment environmental"

qualification (SEP Topic III-12) was selected for accelerated evaluation as
r part of this program. Seismic qualification of equipment was to be addressed
i

- as a separate SEP topic. In December 1977, the NRC. issued a generic letter to

all SEP plant licensees requesting that they initiate reviews to determine the,

adequacy of existing equipment qualificationddcumentation.
,

Preliminary NRC revi'w of licensee responses led to the preparation of-

NUREG-0458, an interin NRC assessment of the environmental qualification of
.

elec trical equipment. This document concluded that "no significant safety
,

s

{, deficiencies requiring im=ediate remedial actions were identified." However,
it was recommended that additional effort should be devoted to examining the

I' installation and environmental qualification documentation cf specific
t elec trical equipment in a:1 oper ating reactors.

On May 31, 19 78, the NRC Of fice of Inspection and Enforcement istbed IE
Lircular 76-08, "Environmental Qualification of Safety-Related Elec trical

."' Equipment at Nuclear Power Plants,' which required all licensees of operating
plants (except those included in the SEP) to examine their installed
safety-related electrical eq sipment and ensure appropriate qualification''

documentation for equipment function under postuisted accident conditions.--

Subsequently, ca February 8,1979, the NRC Of fice of Inspection and Enforce-7,

ment issued IE Bulletin 79-01, which was intended to raise the threshold of IE
.

Circular 78-08 cc the level of Bulletin, i.e., action requiring a licensee
,

re s pons e . This Bulletin required a complete re-review of the environmental
,

qualification of safety-related electrical equipment as described in EE
,
- Circul'ar 78-06.
~

The review of the licensees' responses indicated *artain deficiencies within
.

the scope of equipment addressed, definition of harsh environments, and adequacy
~

of support documentation. It became apparent that generic criteria were needed
for evaluating the elec trical equipment environmental qualificerion for both SEP
and non-SEP operating plants. Therefore, during the second half of 1979, ;he~

Division of Operating E4 actors (DOR) of the NRC issued internally a document
entitled "Guidelines for Evaluating Environmental Qualification of Class IE

Elec trical Equipment in Operating Reac tors" (57 ). (The docusent is hereafter

1-5
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ref erred to as the "DOR Guideline s.") The document was prepared as a screening
standard for reviewing all operating plants, including SEP plants. It sas
originally intended that the licensees evaltate their qualification docues wJ ation
in accordance with the DOR Guidelines. However, initial NRC review of tbis

documentation, which was compiled to support licensee submittals,. revealed the
,

nesd for obtaining incependent evaluations and for accelerating the qualifi-
'

cation review program.
~In Oc tober 1979, ths NRC awarded Franklin Roscarch Center s contract to

provide assistance in the "Review and Evaluation of Licensing Actions for '

Operating Reactors," which included an assignment for review of equipment4

environmental qualification documentation under SEP Topic III-12. The as s i gn- ~

ment was to review equipment environmental qualification documentation and to
present the results in the form of a Technical Evaluation Report for the 11

,

'

oldest plants (included in the SEP review). The plants included within the

assignment were the Palisades, Oyster Creek, Ginna, Haddam Neck, Yankee Bowe,
.

Lacrosse, and Big Lock Point plants and Zion Station Units 1 and 2, Indian
. .

Point Units 2 and 3, Millstone Unit 1 Dresden Unit 2, and San Onofre Unit 1.
^~(*4his assignment was completed in April 1981.)
-

On January 14, 1980, the NRC Of fice of Inspection and Enforcement issued

the DOR Guidelines and IE Sulletin 79-015, which expanded the scope of IE
'Bulletin 79-01 and requested additional information on environ = ental qualifica-

tion of safety-related electrical equipment at operating facilities, excluding
the 11 facilities undergoing the SEP review. This Bulletin cited the DOR
Guidelines as the criteria to be used in evaluating the adequacy of the safety- -

related electrical equipment qualification. The scope of the review was

expanded to include HELSs (inside and outside containment) in addition to
equipment aging and submergence. The NRC advised the licensees that the
criteria contained in the DOR Guidelines would be used in its review of
licensee submittals; KUREG-0588 would be used as a guide in cases where the

DOR Guidelines do not provide sufficient de ta il .

In early February 1960, the NRC decided that Indian Point Units 2 and 3

and Zion Station Units 1 and 2 should De included within SEP Topic III-1; f er
'

1 the purpose of equipment environ = ental qualification review.

l-e
&-2--
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,

| On February 21, 1980, the NRC and representatives of the SEP Plant Owners
a

' '

' Group held an open meeting at NRC headquarters to discuss an accelerated review
prostam in accordance with the DOR Guidelines. Representatives of the Indian
Point Units and Zion Station also attended this meeting. The NRC formally
issued to all licensees represented at the meeting the DOR Guidelines document

r~
which included a second doc ument, "Guidelines Icr Identification of That
Safety Equipment of SEP Operating heactors for Which Environmental

[ Qualification Is To Be Addressed" [57), together with the request that the
" licensees review their plant sys tems and provide additional equipment environ -

{ sental qualification information to the NRC on an accelerated schedule.
i
~

For non-SEP plants, the NRC Of fice of Insp(ction and Enforceneitt formed a

, [~ task force including a principal reviewer in each region and a task leader
from headquarters. The regional members were assigned responsibility for the'

technical review of the licensees' responses to IE Bulletin 79-015, and the
l task leader was assigned responsibility for the overall coordination of the
. review effort with NRC staf f to assure overall consistency. The regional

reviewers held meetings with the licensees in their respective regions, which
resulted in scaf f positions being issued in a supplement to IE Sulletin 7)-013
dated February 29, 1980. ,

,

- .

In April 1980, the NRC organisational structure was modified and the
f., Equipment Qualification Branch was forned within the nrw Division of Engi-

neering. Responsibility for reviewing the status of equipment qualification
for all plants was assigned to this branch. |

-
!

On May 23, 19 80, the NRC issued Memorandum and Order CLI-80-21 [62), |

f specifying that licensees and applicants must meet the requirements set forth |w
in the DOR Cuidelines and NUREG-0588 regarding environmental qualification of

I uafety-related elec trical equipment in order to satisfy 10CTR50, Appendix A,
'

General Design Criteria, Section I, Criterion 4 This Order a).so established
ithat the SERs on this subject, to be prepared by the NRC staf f, must be issued''

L on February 1,1981 and that all subsequent actions to be taken by licenseesj

to achieve full compliance with the DOR Guidelines or NUREG-0588 surt be,

completed no later than June 30, 1982. The Memorandum and Oraer e;tablisnic
..

the DOR Guidelines and NUREG-0588 as acceptable interpretations of the G<neral

i
~

1-7
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# Design Criteria for an interia period. Rulemaking was proposed for the

purpose of establishing a permanent interpretation of the General Design
Criteria.

.

D e staff held regional meetinge with the licensees and interested
.

: parties during the week of July 13, 1980. The staff issued a second
supplement to IE Bulletin 79-015, a response to significant questions raised

-

during the public meetings, and two Orders. The Order dated May 30, 1980
e

required the licensees to comply with the previously issued Commission
Memorandum and Order of May 2 7, 1980 (CLI-80-21) . ne above orders required

..

the licensees to complete the tasks identified in IE Bulletin 79-018 no later ~

than November 1,1980 to allow the staf f to comply with the February 1,1981 "

date imposed by the Cosumission Order. The responses to the questions were !

issued on February 29, 1980; and the second and third supplements to IE -

, Bulletin 79 41B, highlighting the staf f positions affecting the licensees'
s

responses, were issued on September 29 and October 24, 1980, respectively.

In Oc tober 1980, EC4G Idaho, Inc. , awarded Franklin Research Center a -

contract to provide assistance in the equipment environmental qu-lification
review for 13 of the plants whose licensees responded to IE Bulletin 79-01B.
ne assignment was to evaluate the licensees' equipment environacotal qualifi-

,,

| cation submittals and to present the results in the form of a Technical
! Evaluation Report for each plant. The objective of this Technical Evaluation i
. Report was to review the licensees' submittals to determine if safety-related
I

electrical equipaent was reviewed fot environmental qualification in
i accordance with r.he DOR Cuidelines and NUREG-0588 as required by IE Bulletin "

|

I 79-01B. The NRC was to perform an audit of the quslification documentation *

references as part of its safety Evaluation Program. If discrepancies were

| found, the audit was to be ascended. De places included within this

assignment were Nine Mile Point Unit'1, Millstone Unit 2, Sales Unit 1, Browns'

Ferry Units 1, 2, and 3, Brunswick Units 1 and 2, Eatch Units 1 and 2, Dresden
| Unit 3, and Quad Cities Units 1 and 2. (Ris assignment was completed in June

1981.)
|

?.n mid-1981, the NRC issued SERs on environmental qualification of
,

) safety -elated electrical equipment to licensees of all operating plants.

L %-
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~~ Where additional qualification information was required, the licensees were
directed to respond to the NRC within 90 days of receipt of the SER.c.

T- In May 1981, under the licensing action assistance contract, NRC
5 authorized Franklin Rasearch Center to proceed with the review and evaluation

of the environmental qualification of safety-related elec trical equipment
-I' located in harsh environments, required for TMI Lessons Learned implementation,

on 71 operating plants.,

.

3 In July 1981, the NRC conducted extensive meatings with the nuclear

industry to address concerns and questions regarding qualification of safety-n

h related equipment. In addition, the NRC provided licensees with detailed
information with respect to the format and expected content of the licensees'
90-day responses to the NRC SERs. Draf t outlines of the following proposed
programs were also presented to the industry: environmental qualification of

5 e quipment located in "mild" environments, seismic and dynamic qualification,
ta and environmental qualification of mechanical equipment.

On Se ptember 23, 1961, the NRC Connissioners considered a petition
(SECY-81-486) to extend the deadline for actions to be taken by licensees to

F achieve environmental qualification of all safety-related equipment. On
Se ptembe r 30, 1981, the NRC Counissioners extended this deadline to the second-

y refueling out' age after March 31, 1982.

In Oc tober 1181, the NRC authorized Franklin Rasearch Center to !celude

]
within the scope of the existing EEQ assignment (TMI Lessons Learned

J 1mplementation Equipment) the evaluation of licensees' resolutions of out-
standing issues related to equipment environmental qualification discussed in,.

L.

l.) the NRC SERs in acec,rdance with NRC criteria. The assignment was to review

the qualification documentation and to present the results in the form of a
Technical Evaluation Report for 71 operating plants. (This report was devel-
oped within the scope of this as',ignment.)

f'

W On January 7,1982, the NRC Commissioners approved the issuance of the

proposed rule, "Environmental Qualification of Elec tric Equipment for Nuclear
Power Plants," for public cocnent. The proposed rule was published in the

Federal Register (volume 4 7, No. 13) dated January 20, 1982.

'~

1-9
r .;... FrankJm Researrn C 9ter;

% or re. s-
_

-



.

*

. TER-C52 5 7-4 9 2
4

In February 1982, Proposed Revision 1 to Regulatory Guide 1.89,
"Environmental Qualification of Electric Equipment for helear Power Plants,"
was issued for public coment. This regulatory guide was issued to (1)
reflect current NRC positions on equipment qualification and (2) provide

,

guidelines for meeting the NRC Commissioners proposed rule on aquipment

qualification.

', The final rule, "Environmental Qualification of Electric Equipment for _.

Nuclear Power Plants," was subsequently issued on April 16, 1982 by the NRC
(to be published in the Pederal Register) to clarity and strengthen the

.

criteria for environmental qualification of electrical equipment. The final
i rule is to be incorporated into 10CFR50 as Section 50.49, "Environmental

'

"Qualification of Electric Equipment for Nuclear Power Plants." ne-

,

'

i significant features of the rule are:

a .

in accordance with the rule
,

o Requalification of electrical equipment'

will not be required for equipment qualified or being qualified in -

accordance with the DOR Guidelines and IE Bulletin 79-018 or
NUREG-0588, provided the qualification program comenced within 90 *

days af ter the effective date of the rule.
I i
| o The requirement to qualify equipment needed to complete one path of
| achieving and maintaining a cold shutdown condition has been deleted.

.

r =

;
- o A new section has been added, covering the qualification of equipment*

,

located in mild environments. t
gt

! I
o The Connission deadline for actions to be taken by licensees tojl

. achieve environmental qualification of all safety-related equipment is
extended to the second refueling outage af ter March 31, 1982.

.

On April 20, 1982, the NRC s taf f is sued Generic Letter No. 82-09 (63] to
all licensees. presenting the NRC's position and clarification of certain
aspects of the environmental qualification requirements.

,

; :
-

l 1.4 SPECLrIC ISSUE hACKGROUND
| .

On May 31, 1975, the NRO Of fice of Inspection and Enforcement issued IE
Circular 76-06, "Environmental Qualification of Safety-Related Elec trical
Equipment at Nuclear Power Plants," which required all licensees of operating
plants to examine their installed safety-related elec trical equipment and

1-10
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7 ensure appropriate qualification documentation for equivuont function under
i

postulcted accident conditions. Subsequently, on February 8, 1979, the NRC~

Of fice of Inspection and Enforcement issued IE Bulletin 79-01, which was.

$ intended to raise the threshold of IE Circular 78-08 to the level of Bulletin,

i.e., action requiring a licensee response. This Bulletin required a complete
h. re-review of the environmental qualification o'f safety-related electrical

'

y

equipment as described in II Circular 78-08.
I!
J on January 14, 1980, the NRC Of fice of Inspection and Enforcement issued

the DOR Guidelines and IE Bulletin 79-01B, which expanded the scope of IE
,

h Bulletin 79-01 and requested additional information on environmental
qualification of saf t'.y-related electrical equipment at operating facilities.

This Bulletic cited the DOR Guidelines as the criteria to be ueed in evaluating

the adequacy of the safety-related electrical equipment qualification.

The NRC staff held regional meetings with the licensees and interested

parties during the week of July 13, 1980. The staff issued a second
supplement to II Bulletin 79-01B, a response to significant questions raised
during the public meetings, and two Orders. The Order dated May 30, 1980

required the licensees to comply with the previously issued Cosseission"

L Memorandum and order of May 2 7, 1980 (CLI-80-21) . The sbove orders required

the licensees te complete the tasks identified in IE Bulletic 79-015 no later

d than November 1,1980 to allow the staf f to comply with the February 1,1981
date imposed by the Conscission Order. The responses to the questions were

;

j issued on February 29, 1980; and the second and third supplements to IEi

i Bulletin 79-01B, highlighting the staff positions af fecting the licensees'
responses, were issued on September 29 and October 24, 1980, respective ~1y.

| The NRC Of fice of Inspection and Enf orcement perf ormed (1) a preliminary

evaluation of the Licensee's response, documented in a technical evaluation
,

re port (TER), and (2) an onsite verification inspection (July 28-August 1
;

!
' 1980) of selected safety-related elec trical equipment. Components of the

,

reactor protection and make-up and purification systems were inspected. The

'j
inspection verified proper installation of equipment, overall interf a:e
integrity, location with :espect to flood level for equipment inside the-

i

containment, and manuf ac'.urers ' nameplate dat a. Ihe manuf acturer's name and

~
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model number from the naneplate data were compared to information given in the

Component Evaluation Work Sheets of the Licensee's report. The site inspection
is documented in report IE 50-289/80-20. The deficiencies noted are discussed

.

in the NRC SER.

On Oc tober 31, 1980 (1), Metropolitan Edis,on Company provided the NRC
with an equipment environmental qualification submittal in response to IE

.

Bulletin 79-018 for the Three Mile Island Nuclear Station Unit 1.
-

On Jarmary 30, 1981 (3), Metropolitan Edison submitted to the NRC further
e quipment envirotunental qualification information in response to Supplement 3
t o IE h ile t i n 7 9-015.

The NRC issued a Safety Evaluation Report (SER) to Metropolitan Edison ,'
-

.

Company on March 24, 1981 15).,

Requests for information (67, 68, 69, 70, 71, 72) were transmitted to the .

NRC by FRC to obtain qualification documentation ref erenced by the Licensee in ,

its submittals. TMI Action Plan information, and correlations to NUREG-0737
,

! [2]. .

By letter dated July 2, 1961 (6), Metropolitan Edison Company transmitted
t o the NRC a re spons e t o the S S .: ,

In References 17 and 65, Metropolitac Edison Company responded to the FRC'

; reque sts f or additional inf ormation. }
.

The Licensee provided additional qualification information in References .

10 , 11, 12, 13 , 14 , 15,16, 55, 56, and 64.
,

i

,

l
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6 2. NRC CRITERLA FOR ENVIRONMINTAL QUALIFICATION

l.'.~

2.1 CRITERIA PROVIDED BY THE NRCF.
b The screening gaidelines used to evaluat the electrical equipment

environmental qualification program were:a

o DOR Guidelines, "Guidelines for Evaluating Environmental Qualification
of Class 1E Elec trical Equipment in Operating Reactors," Novesber 1979,

. [57)
G

o NUREG-0588, Revision 1. "Interia Staf f Position on Environmental
Qualification of Saf ety-Ralated Elec trical Equipment," July 1981 [66).

Other appropriate references used in the review of the licensees'

{, elec trical equipment environmental qualification submittals are:
to

o IE Bulletin 79-01B "Environmental Qualification of Class lE
Equipment ," Janua ry 14, 1980; Supplement No.1. February 29, 1980;
Supplement No. 2, September 29, 1980; and Supplement No. 3, Oc tober
24, 1980 [58, 59, 60, 61)

e.
o NUREG-073 7, "Clarification of T>G Ac tion Plan Requirement s ," Nove=ber

1980 [2]. This document is applicable for the selection of equipnent-

f or the evaluation of the environmental qualification of
f safety-related electrical equipment located in harsh environments
a required for TMI Lessons Learned Implementation. The scope of the

review is limited to equipment associated with specific secticas of
NUREG-0737 which have an installation Laplementation date of January

E. 1, 1981. Where applicable, a review is to be performed on installed*

equipment with implementation dates af ter January 1,1981 if
adequately identified by the licensee.y

.

U

2.2 STAFF POSITIONS AND SUPPLEMEh*IAL CRITERIA
?.

The NRC identified the following staff positions and supplementale

criteria to be used in conjunction with the referenced screening guidelines.

l

2.2.1 BScuirements and Applicable Criteria

i 1

L Items 3 and 17 of Supplement 2 to IE Bulletin,79-015. [60] descrioe the
application of the DOR Guidelines and NUREG-0588 to operating reactors (ors),

L
2-14
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near term operating license applicants (NTOLs), and construction permit -

applicants (cps). The qualification requirements and applicable criteria are
,

stated as follows:

[ Question 3}

"Define the requirements and applicable criteria for ors, NTOLs, and
! OLs. Specifically address the NTOLs whose CP SER is prior to July 1974
| and af ter July 1974 Can a CP whose SER is prior to 1974 use the DOR

guideline s ?" -

[NRC Answer to Question 3) '-

"Table 1 describes the application of each document. All operating [''

reactors as of May 23, 1980, will be evaluated against the DDR *

; guidelines. In cases where the DOR guidelines do not provide sufficient
g detail, but NUREG-0588 Category 11 does, NUREC-0588 vill be used. [.
* a
i TABLE 1

.

j REQUIREMENTS
,

| g OLs cps
_

j CP SER CP SER ,

DOR CUIDELINES 5e fore 7/1/74 After 7/1/74,

*

USE NURIG-0588 NUREG-0588 NUREG-0588 NUREG-0555
i AS NECESSARY (CAT. II) (CAT. I) (CAT. I) or

NE'a' RULE WHEN,

! IN ETTECT c
d
*' REPLACEMENT COMPONENTS,

USE NUREG-0588 (CAT. I) ..

bAll plants licensed after May 23, 1980, shall conform to NURIC-0588. In
accordance with Regulatory Guide 1.89, all such operating licenses for

~

f acilities whose construction permit SER is dated July 1,1974 or later,
are to be reviewed against IEEE Std. 323-1974. Thus, for these licensees, ' . .
the operating license applicant is to qualify equipment to the Category I
column in NUREC-0588. For operating licenses issued after May 23, 1980, e

whose construction permit SER is dated before July 1, 1974, the operating
license applicant is to qualify equipment to at least Category II column
of NUREG-0588; unless the licensee made consciement in the construction
permit record to use ene 1974 standard, or unless the operating licensee
application record indicates that the 1974 standard is to be used, in
such cases Coluem I of NUREG-0588 is to be used.

While there are dif ferences between the Category II column of NURE -0585 ,

' anc the D0R guidelines , the differences are in details and in the

2-2
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{ optional part of the documents. The minisum requirements set forth by
t these documents are general and compatible. Thus , the minimum s tandard s

set by either of the two documents are equally applicable to ors and
p NIOLs."

b'
[ Question 17 }

[ "De fine the requirements for ' replacement,. parts.' Are they the same for
b ' spare' parts? Clearly discuss the alternatives for existing inventories

of parts / components. If equipment is ordered to meet IEEE Std. 323-1974
^ standard but lead time exceeds June 1982, can we use IEEE Std. 323-1971
d qualified components in the interim?"

[NRC Answer to Question 17]

"The requirements for ' replacement ' and ' spare' parts are the same for
the purposes of complying with the Commission order and memorandum.
Af ter May 1980, all parts used to replace presently installed parts shall

,

be qualified to Category I of NUREG-0588 'unless there are sound reasons
t o the contrary. ' Nonavailability and/or the fact that the part to be
used as a replacement is a spa re part purchased prior to May 23, 1980,

6[ and is in stock are among the f actors to be considered in weighing
whe ther there are ' sound reaso ss to the contrary. ' All replacement parts
shall as a minisus conform to the requirements described in the answer to
question 3. Justification for deviation froc Category I of NUREG-0586
shall be documented by the licensee and records shall be available for
audit, upon request by the NRG."

w.

2.2.2 Application of Requirements and Criteria to TMI Le s s on s
Learnec Implementation Eculpment

The NRC requested an evaluation of the environmental qualification of

} safety-related elec trical equipment located in harsh environments required for
" TMI Lessons Learned Implementation in accordance with criteria established by
"; the NRC in a manner identical to the evaluation of all other safety-related
d electrical equipment. Additionally, Ites 21 of Supplement 2 to IE Bulletin

79-01B [60] states:s

[.
*- "TMI Lessons Learned instrumentation will be considered in the February 1

1981 SER. This equipment is subject to the same requirements as other
h safety-related electrical equipment. n e guidance and requirements of
k. NUREG-0588 ref erenced daughter standards, and Eeg Guides will be used by

the staf f in assessing the adequacy of the qualification information."
f
( Item 2 of Supplement 3 to IE Bulletin 79-01B [61] states:

"IIB 7 9-01 B t e quir e d : 90 day response which was due in mid-April 1980.
Supplement 1 (Feb. 1980) informed licensees that equipment which was

..
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I

' planned' to be installed as a result of lessons learned need not be'

addressed in that response. Some of this equipment has since been *

installed. Supplement #2 (Q.5, Q.21) identified that the staff position
was that equipment which is installed should be treated in a manner
similar to all other safety-related elec trical equipment and be addressed
in the November 1, 1980 submittal. This position represents no change in
staff position regarding the scope of the review. However, since the
staf f position on this issue was unclear the following will apply: _

Qualification information for installed TMI Action Plan equipment -

a. -

must be submitted by February 1,1981.
~

b. Qualification information for future TM1 Action Plan equipment (ref. ".
NUREG-0737, when issued), which requires NRC pre-implementation
review, must be submitted with the pre-implementation review data. -

*
c. Qualification information for TMI Action Plan equipment currently

under NRC review should be submitted as soon as possible.
.

5

d. Qualification information for TMI Action Plan equipment not yet U

installed which does not require pre-implementation review should be
submitted to NRC for review by the implementation date." ~

u

2.2.3 Ecuipment Not in the Scope of the Qualification Review 3

Supplement 2 of IE Eulletin 79-018 [60) pe rmit s de f e rment of the review
of environmental qualification for all safety-related equipment items located
in plant areas where the equipment is not exposed to the direct effects of a ,

high energy lice break (EELB) or to nuclear radiation emanating from ,.

t

circulation of fluids containing radioactive substances. Su pplemen t 3 of IE (
Sulletin 79-01B (61) permits def erment of the review of environmental
qualification for all equipment required to achieve and maintain the plant in
a cold shutdown condition. Supplements 2 and 3 of 79-01B originally permitted
deferment until af ter February 1,1981 of the qualification review of

'

equipment located in a mild environment or required to achieve and maintain
the plant in a cold shutdown condition. Since the issuance of Supplements 2

and 3, the NBC has determined that the review of environmental qualification
f or this equipment is not within the scope of the present review progra=.

,
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I. 2.2.4 Clarification of Qualification Requirements ;

[
2.2.4.1 Service Conditions Inside Containment for a Loss-of-Coolant Accident

P (DOR Guidelines Section 4.1)

For pressurized water reactors (FWRs), the DOR Guidelines state i J'. the

containment temperature and pressure conditions as a function of time should
' be based on the most recent NRC-approved service conditions specified in the
- Final Safety Analysis Report (FSAR) or other licensee documentation. In the

' specific case of pressure-suppression type containments, the following minimum
high temperature conditione may be used: (1) boiling water reactor (BWR)
drywells -- 340'T for 6 hours and (2) FWR ice condenser lower compartments -
340'T for 3 hours. As stated in Supplement 2 to IE Bulletin 79-01B [60),
"these values are a screening dsthe, per the Guidelines, and can be used in
lieu of a plant-specific profile, provided that expected pressure and bumidity
conditions as a function of time are accounted for."

J
Service conditions should bound those expected for coolant and steam line

breaks inside containment with due consideration given to analytical
uncertainties. The steam line break condition should include superheated

P c ondit ions , the peak temperature, and subsequent temperature / pressure profiles
" as functions of time. If containment spray is to be used, the impact of the

spray on required equipment abould be assessed. .

:

The adequacy of a plant-specific profile depends on the assu=ptions and

? design considerations at the time the profiles were developed. The DOR

D Guidelines and NUREG-0588 provide guidance and considerations required to
determine if the calculated plant-specific temperature / pressure profilesm

.

5 encompass the loss-of-coolant accident (IDCA) and EE1.B accidents inside

containment.
3

,

2.2.4.2 Submergenc e

F- (DDR Guidelines Section 4.1, Suoitem 3; and Section 4.3.2, Subitem 3)
!

Equipment submergence (inside or outside containment) should be addrer, sed

[ where the possibility exists that submergence of equipment may result from
HE .B: or other postulated occurrence s. Supplement 2 to IE Bulletin 79-015 [oM

provides the following additional criterion: If the equi.paent satisfies the
.

2-5
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.

guidance and other requirements of the DOR Guidelines or NUR5G-0588 for the
14CA and HElB sccidents, and the licensee demonstrates that its failure will

not adversely affect any safety-related function or. mislead the operator af ter
submergence, the equipment can be considered exempt from the submergence

'

'portion of the qualification requirements.
,

,

2.2.4.3 Sinalated Service Conditions and Test Duration,

(DOR Guidelines Section 5.2.1) '

,

The Guidelines require that the test chamber environment envelop the.

'

required service conditions for a time cqual to the period from the initiation'

of the accident until the service conditions return to normal. Supplement 2* '

,

j to IE halletin 79-01B [60) provides the following additional criterion:
,

..

| "Equipment designed to perform its safety-related function within a short
'

: time into an event must be qualified for a period of at least 1 hour in
excess of the time assumed in the accident analysis. The staff has
indicated that time is the most significant f actor in terms of the '

margins required to provide an acceptable confidence level that a
safety-related function will be completed. The 1-hour qualification

{ requirement is based on the acceptance of a type test for a single unit
,

i and the spectrum of accidents (small and large breaks) bounded by the
single test."

,

'

2.2.4.4 Test Seque nc e

] (DOR Guidelines Section 5.2.31
0 Supplement 2 to IE Bulletin 79-01B (60] provides the following additional, .'
J-

criteria:
.

o

; "Sequential testing requirements are spect.fied in NUREG-0588 and the D0R
Guidelines. 1.ic e ns e e s mus t follow the test requirements of the

, ,

applicable document. |

1. If the test has been completed without aging in sequence,

} justification for such a deviation must be submitted.

'

2. If testing of a given component has been scheduled but not initiated,.

the test sequence / program should be modified to include aging.

3. Test progra=s in progre ss should be evaluated regarding the ability te
comply by incorporating aging in the proper sequence. These pro gram

; voulc then fall in the first or second category."

I

i

I
I
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2.2.4.5 Radia tion
..

(DOR Guidelines Sections 4.1.2, 4.2.2, and 4.3.2, Subitem 2)

Supplement 2 to IE Bulletin 79-018 [60} provides the following additional-

U criteria:

z- "Both the DOR Guidelines and KUREG-0588 are similar in that they provide
|- the methods for determining the radiation source ters when considering
# LOCA events inside containment (100% noble gases /50% iodine /1%

particulates). These methods consider the radiation source term,.

f resulting from an event which completely depressurises the primary systec
C and releases the source term inventory to the containment.

[. NUREG-0578 provides the radiation source term to be used for determining
b the qualification doses for equipment in close proximity to recirculating

fluid systems inside and outside of containment as a result of LOCA.
This method considers a LOCA event in which the primary system may notI depressurize and the source term inventory remains in the coolant.

NUREG-0588 also provides the radiation source eers to be used for
qualifying equipment following non-LOCA events both inside and outsidea

J containment (10% noble gases /101 iodine /0% particulates).
~ When developing radiation source terms for equipment qualification, the

licensee must ensure consideration is given to those events which provide
the most bounding conditions. The following table summarites these
c onsidera tions :

IDCA Non-lDCA EELB

Dutside Containment NUREC-0578 NUREG-0588
(100/50/1 (10/10/0
in RCS) [*] in RCS)

,

t:

C Inside Containment Larger of

NUREG-0588 NURIG-0588

[- (100/50/1 ( 10 / 10/0
in containment) in RCS)

.

or
'

NUREG-0578
): (100/50/1
( in RCS)

I

(' *Tne numbers in parentheses represent I noble gases / iodine /1 particulates.
RCS means teactor coolant system.

~
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Gamma equivalents may be used when consideration of the concibutions of .

beta exposure has been included in accordance wito the guidance given in
the DOR Guidelines and NUREG-0588. Cobalt 60 is one acceptable ga::ena
radiation source for environmental qualification of safety-related
equipment. Cesium 137 may also be used." ,

.

;
2.2.5 Additional Clarification of Qualification aaquirements -

.

The NRC has worked with a number of licenstes, at their requests, to
provide further clarification on environmental qualification requirements. On "

January 20, 1982, the NRC issued Generic Letter No. 82-09 [63} presenting -

staff positions on certain aspects of the qualification requirements. Generic- '

; Letter No. 82-09 states:
;

"1. Operator Displav Ins trument a tion [
Q. Given the interrelated activities associated with display .-

ins trumentation (e.g. , NURIG-0700, NUREG-0799, proposed Regulatory
i Guide 1.97 and Equipment Qualification efforts), what display '

instrumentation referenced in emergency operating procedures must be
i identified in licensee submittal to the NRC?

,

s
i 4

A. All display ins trumentation re f erenced in the emergency procedure s'

need not be identified. The NRC requires that licensees cced only
identify and have available qualification documentation on those.

j operator display instruments wnich are safety-related (see Question.

i 2). If licensees have previously supplied a listing of all displayt

( f instrumentation referenced in emergency procedures, licensees may ;
.

l identify (such as by the use of an *) which of those instruments are *

safety-related. The staff will defer review of the basis for this
'safety-related classification until other NRC activitiesl have

I been implemented. When these other activities are implemented, ..

~
additional instruments presently not requiring qualification may
require upgrading to a safety-related status and/or may require
qualification. Licensees will be required at that time to qualify

,

this instrumentation in accordance with the following criteria:,

o For new or upgraded instrumentation with a required operation
; date prior to the equipment g alification deadline, qualification
' must be accomplished by the equipment qualification deadline.

ISuch activities include preparation of new emergency procecures
(h'JREG-0799), control room design reviews (NUREG-0700), and upgrading of
accident monitoring ins trumentation (Reg. Guide 1.97 and NUREG-073 7).

|
| 2-e
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[
# For new or upgraded instrumentation with a required operation dateo

af ter the equipment qualification deadline, qualification must bet.
accomplished prior to equipment operation and plant acceptance.

'

2. Safety-Related Equipment

Q. For Equipment Qualification purposes.j what constitutes all
saf ety-related elec trical equipment?

A. The Commsission, in CLI-80-21, required the environmental
7 qualification of only safety-related elec trical equipment.
d Identification of the safety-related equipment installed at specific

plants can be obtained from FSARs, Technical Specifications and

f
other docketed correspondence setting forth NRC requirements or

f licensee commitments. Identification of safety-related equipment
installed in harsh environments at specific plants mast be supplied
by the licensee. The necessity for upgrading nonsafety-related
system to safety-related states will be the subject of other NRC
re v t ew s .

[]
L, 3. Replacement Parts

Q. Please clarify the NRC requirements on replacement parts.

A. In CLI-80-21, the Commission stated that unless there were sound
reasons to the contrary, replacement equipment should be qualified

T. to the standards set forth in Category I of NUREG-0588. The
k Cosmaission's position was designed to promote the policy of

upgrading the environmental qualification and reliability of
' installed safety-related electrical equipment. To meet this overall

goal, licensees must institute internal policy practices consistent
with the Coinnission's statement.

m
Situations may arise in which upgrading to NUREG-0588, Category I of
replacement equipment qualified to NUREG-0588, Category II or the
DOR Guidelines will not be compatible with overall station safety

Ej and performance goals. Licensees must review such situations on a
case-by-case basis and determine that ' sound reasons to the'

contrary' do, in f act, exis t which warrant the use of replacement
b, equipment (not necessarily in-kind) qualified to the DOR Guidelines

or NURIGH)588, Category II. For equipment located in a harsh,

--

environment, licensees' procedures must provide for documentation
and substantiation of such determinations.*

L

'

,

'
.
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t

Conditions which reflect sound reasons why qualification standards
for replacement of equipment in a harsh environment need not be
upgraded to NUREG-0588, Category I include the following:

1. The licensee has replacement equipment in stock that meets the
DOR Guidelines or NUREG-0588, Category II, and procurement
actions regarding such replacement equipment had commenced prior*

to May 23,1980. /

2. Replacement equipment qualified to the NURIG-0588, Category I ..

standards does not exist.>

~

.

3. Replacement equipment qualified to the KVREG-0588, Category I
standards is not available to meet installation and operation.

schedules. Equipment qualified to the DOR Guidelines or .

NUREG-0588, Category 11 may be used for an interim period until .

''Category I equipment is obtained and an outage of suf ficient
duration is available for replacement. Justification for use of

.

the non-Category I qualified replacement equipment beyond this. p
interim period must be submitted to the NRC for approval prior to -

the end of the interim period and in sufficient time for
reasonable NRC review.

s
4 Replacement equipment qualified to 'NURIG-0588, Category I,

'

standards would require significant plant modifications to y

accommodate its use. ;
5. Operating perf ormance and reliability data for the category I

equipment indicates poor overall equipment pe rf o rmanc e . For >

example, mean time to f ailure is significantly shorter for the
Category I replacement equi pmen t .

,

i
: 6. The use of replacement equipment qualified to KUREC-0588, i
| Category I standards has a significant probability of creating

human factor problems that will negatively affect plant safety
and perf ormanc e , e.g. , (1) knowledge, skills and ability of
existing plant staf f require significant upgrading to operate orI

maintain the specific Category I replacement equipment; (2) the
.

use of equipment qualified to Category I standards creates a'

' one-of-a-kind application; or (3) maintenance, surveillance or
calibration activities are unnecessarily complex.

,

5. Submergence Outside Containment

Q. For equipment qualification purposes, what are the staff requirements
,

concerning submergence of equipment outside containment?
!

t

2-10
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A. The Staff requires that the licensee submit documentation on the
i qualification of safety-related equipment that could be submerged due

to a high energy line break outside containment.

f'
L 6. Radia tion

Is the staf f screening value of 4 x id? rads applicable to allr-

}. Q.
operating reactors?~

A. No. This screenios value is applicable only to PWRs with dry typeF
.

a- c ont a inme nt s . However, for PWRa with dry type containments, the
licensee may choose to use plant specific analysis instead of the
screening value. For plants with other containment types , the
licensee must use plant specific analysis.

Acceptable to the Staf f for equipment qualification purposes are
radiation values developed as part of the plant licensing process
provided that they are based on the TID 14844 source terms and ara
conservatively performed. In order to assure that the methodologies

[ are appropriate, the Staf f requests two component specific sample
b calculations (one for inside and one for outside containment), and a

brief written description of each of the methodolegies used, their
r application and associated conservatisms. Such sample calculations

and a statement by the licensee that the values of radiation azposure
of components so derived are appropriate for environmental
qualification of equipment will satisfy the Staf f's concern on the

f5 ' Radiation Specification Value' used during the qualification reviews.
-

{ 7. Con t a inm e nt Service Conditions
L-

Q. Mu s t the Staff value (identified in the SERs) of TSA7 for Pbts and
T TSAT + 20*F for SWRa be used as the maximum in-containment
j temperature for the purpose of equipment qualification?

A. No. The Staff will accept the use of these values. However, an
j;
- acceptable alternative to the NRC staf f's temperature criterion used
u for the service conditions must base that service condition on the

FSAR analysis or other KRC approved analysis, provided that the
specific analysis, or a summary of that analysis, together with*

reference to the previous NRC acceptance of the analysis is submitted.

by the licensee. In addition, some of the information in the

( associated safety evaluation may require clarification.
I
t.,

6. One Hour Kinimum Operating Time
.,

!

Q. The Staf f has previously indicated that certain exceptions to tne one
hour minimum operating time rule are permitted. Can further
clarification be provided?

;
-

2-11
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i

A. With regard to plants subject to the qualification requirements of
the DOR Guidelines or Category 11 of NURIG-0588, for those pieces of
equipment tested prior to May 23, 1980, the test data and analysis
may be used to qualify the equipment to the required operating time
plus an appropriate margin. The one hour margin requirement need not -

be applied. However, subsequent failures should be shown not to be '

detrimental to plant safety. ;
.'

The one hour time margin rule is not applicable to equipment whose
safety function is performed prior to significant changes in the -

-

environment at the equipment location.'

,

.

9. ,Agi_g s.

Q. Must a qualified life be developed for all safety-related electrical ',
"

equipment located in harsh envircements?
e

A. Section 7 of the DOR Guidelines and Section 4.2, Category II of> "
l'NUREG-0588, do not require a qualified life to be established for all

safety-related electrical equipment located in harsh environments. A ,

qualified life, in accordance with the provisions in IEEE 323-1974,
.

is required for equipment, including replacement parts, qualified to ..

f Category I of NUREG-0588 that is located in a harsh environment.
,

An acceptable method for addressing in-service degradation is through'
'

a preventive maintenance / surveillance program with equipment and
component te furbishment and/or replacement based on known
susceptibility to aging degradation, the reselts of inspections, or
manuf acturers recommendations. These elements of the program lead to
an understanding on a device specific basis of the nature and extent

~~

$ of the increased stress levels encountered during Design Basis .'
* Accidents and resultant degradation (if any) wnich may occur, s,

Arrhenius or other appropriate accelerated aging methodologies may oed

used to establish replacement and re furbishment schedules if the
component's design and materials application are sufficiently simple _.

and the necessary data are available to allow a meaningful applica-,

t io n.

In plants subject to the qualification requirements of either the DOE'

Guidelines or KUREG-C!$6 Category II, for equipment that has been
identified as being susceptible to significant degradation due to
thermal and radiation aging, the schedule for inspection of and/or' -'

replacement of the susceptible components in that equipment must be
incorporated into the preventive maintenance and surveillance
programa, and that inf or ation should be incorporated into the syste=
c om pone nt evalua tion workshee t s ( SCEWS) . For other equip =ent, the
aging column in the SCIWS should be marked ' No Known Sus ce ptioility ' . "

4

l
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i.

', 3. NETBODOLOGY USED FOR THE EVALUATION
.

p 3.1 INTRODUCTION ;

''

As discussed in Section 1.3 of this report, the NRC issued Safety
,

C Evaluatkon Repcrts (SERs) on environmental qualification of safety-related
?!
" equipment to licensees of all operating plante in mid-1981.

[i, The SERs identified various equipment qualification deficiencies as
'O indicated belows

f, LEGINDr DESIGNATION FOR DEPICIINCT
e

1 - Radiation M - Ma rgin
f T - Temperature I - HILB Evaluation Outside
Y gr - Qualification Time Containment Not Completed

IT - Required Time QM - Qualification Method
r P - Pressure RPN - Equipment Relocation or Replacement,

E - Rumidity Adequate Schedule Not Provided
5 - Cheatcal Spray EIN - Exempted Equipment Justification

'

- Material Aging Evaluation, InadequateA,

Replacement Schedule Ongoing SEN - Separate Effects Qualification

u Equipment Surveillance Justification Insdequate
i S - Submergence QI - Qualification Inf ormation Being

C (R) - Licensee has committed Developed
g to replace equipr.at RPS - Equipment Relocation or Replace::ent

Schedule Provided,

The SER: directed licensees to *aither provide documentation of the alasing-

qualification inf ormation which demonstrates that safety-related equipment
a

,

meets the D0R Guidelines or NITRIG-0588 requirasents or commit to a corrective
action (re qualification, replacement (etc.}) to establish qualification by

f' June 30,198 2.* Licensees were required to respond to the FRC within 90 days
i L
i of receipt of the SIR.

As stated in Section 1.1, the purpose of this report is (1) to evaluate

# licensees' resolutions of outstanding issues reisted to safety-related

|
electrical equipment enviroce, ental qualification (EEQ) discussed in the NRC's|

: SERs in accordance with NRC criteria, and (2) to evaluste licensees' '

qualification documentation of saf ety-related electrical equipment, including

.

| 42 3-1
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I.

TMI lessons Learned Implementation equipment, located in harsh environments in
accordance with criteria established by the NRC (see Section 2 of this
report). The methodology used to evaluate (1) the Licensee's response to the
NRC SER and (2) the equipment environmental qualification is presented herein.

i a

3.2 METEDDOLOGY ,

The Licensee, Metropolitan Edison Company, provided a response to the SER -

and additional qualification information in its submittals (6,10,11,12,13,
14, 15, 16, 17, 55, 56, 64, 65] to the NRC for the Three Mile Island Unit 1 ..

Phelear Power Plant .
.

The following bases provided by the FRC vere used to determine the ..

relative completeness of the Licensee's submittals: }*

o Determine whether the Licensee provided specific responses to the SER
concerns.

w

o Determine whether the Licensee proposed corrective actions and a| ', ,,

schedule for completion of the actions.
|

-

o Determine whether the Licensee addressed the NRC's concern for margin
,

I with respect to the containment environmental conditions.

o Determine whether the Licensee revised the environmental parameters.

o Determine whether the Licensee's System Component Evaluation Work
',

Sheets (SCEWS) were updated to correct deficiencies and add'

, supplemental information. .i

Determine whether the Licensee provided justifications for interim ao
operation for all unqualified equipment. ,

o Determine whether the Licensee addressed aging and incorporated the
results into the equipment maintemaece program.

The extensive list of safety-related electrical equipment * in various
locations of the plant identified by the Licensee was analyzed, and all
identical equipment located within plant areas that are exposed to the same
environmental service conditions was grouped together and designated an

! 'In this report , the term "safety-related electrical equipment" refers to the
equipment defined by the two NRC Guidelines referenced in Section 2.1.

3 *'
4 3-
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*

[., "equipment it su." In t hi s report , the ters "equipment ites' ref ers to a
specific type of electrical equipment, designated by manuf acturer and model,

...

which is representative of all identical equipment in a plant area exposed to
the same environmental service conditions (e.g., Flow Tranraitter, Fischer &

5 Port er, Model 1082496, located within contaignent). This analysis resulted in

*; a reduced listing of equipment (equipment items) that f ormed the basis f or the
,

7, re view.
y
* Appendix A contains the environmental service conditions f or each

location. Appendix B contains the tabulation of the equipment items,
(ff
li locations, function, plant identification numbers, required operating time,

and applicable qualification documentation references. Appendix C lists the
plant systens identified by the Licensee and the FRC as being essential to
safety. ;

,
,

S Each f ree in the list of safety-related electrical equipment itses was

reviewed in relation tot,,

o the Licensee's response to the SIR concerns

e technical inf ormation received from the Licensee as a result of*

requests f or additional inf ormation ( Appendiz E)g,

p e technical data derived free the Licensee's submittal
F..

, o NRC DOR Guidelines or NUREC-0588 Revision 1 criteria ,

fi e the Licensee's definition of harsh service environments (Appendir A)
,
' O

o documentation cited by the Licensee as evidence of qualification
,

T' applicable and available qualification documentation associated witho.

the overall equipment environmental qualification progras
,

o the Licensee's analysis and/or justification of qualification
[,

L' censer-proposed corrective action f or qualification deficiencieso
i

i ). o the Licensee's equipment /part replac ement schedule s--

the Licensee's technical arguments concerning the adequacy ofl' e

L. equipnent. based on systen operational considerations

o the Licensee's rationale concerning exemption of equipment free
qualification.

.-
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Topics not within the scope of the evaluation arer

o completeness of the Licensee's listing of safety-related equipment
*o acceptability of Licensee provided environmental service conditions.

The NRC requested an evaluation of the environmental qualification of

safety-related electrical equipment located in' harsh environments required f or
,

TKI Lessons Learned Implementation. The objective is to evaluate qualification *
.

doctmentation of equipment within the scope of II Bulletin 79-013, Supplement -

3 (item 2), in accordance with criteria established by the NRC (see Section 2
of this report) in a manner identical to the evaluation of all other safety- -

related electrical equipment. The scope of thir review is limited to TMI
,

Action Plan equipment associated with those sections of NUREG-0737 whieb have
,,

an equipment installation implementation date of January 1,1982 (sections are
,

identified belev). Where applicable, a review was to be perf ormed on
installed equipment with implementation dates af ter January 1,1981 if

~

adequately identified by the licensee.

| II.B.3 (ALL/1-1-81) Post-Accident Sampling Capability of Reactor Coolant
! and Cow siament -

t

II.D.3 ( ALL/1-1-81) Direct Indication of Relief and Saf ety Valve Position

II.E.1.2 (WR/1-1-81) Auxiliary Pendvater System Automatic Initiation and
, ,

Plow Indication'

~

f. II.E.3.1 (NR/1-1-81) Emergency Power Supply f or Pressurizer Beaters
- (Saf ety-Grade Interf aces)

II.E.4.1 (ALL/7-1/81) Dedicated Bydrogen Penetrations

II.E .4.2 ( ALL/1-1-81) Containment !aolation Dependability;
.

II.P.2 (NR/1-1-81) Instrumentation f or Detection of Inadequate Core
Cooling*

II.G.1 (NR/1-1-81) Energency Power f or Pre sst., ser Equipment (Safety-
| Grade Int erf aces)

II.E.2.10 (WR/B&V/7-1-81) Saf ety-Grade Anticipatory Reactor Trip

II.E.3.9 (PWR/W/1-1-81) PID Controller .%dification (If Hardware CYange

Involved)
I

A 3-4
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II.K.3.12 (PWR/W/1-1-81) Anticipatory Reactor Trip upon Turbine Trip
,

II.K.3.13 (PVR/CE/7-1-81) Separation of HPCI and RCIC Initiation Signals
.

? II.K.3.15 'BWR/CE/7-1-81) Prevention of Spurious Isolation of EPCI and
RCIC Systems

II.K.3.19 (BVR/CE/7-1-81) Interlock on R'ecirculation Pump Loop

II.K.3.21 (BWR/GE/7-1-18) Restart of Core Spray and LPCI Systems (If
.

; Ha rd ware Ch ang ed Out)

II.K.3.27 (BWR/CE/7-1-81) Provide Common Reference Level f or Vessel Level
k' Instrumentation (If Bardware Changed out)
46

Licensees whose plants were included within the NRC Systematic Evaluation

f Program received a Technical Evaluation Report (TER) in addition to the SIR.
' The TER was based on a review of equipment environmental qualification

' documentation associated with the Licensee's EEQ sutaittals. The qualification

' deficiencies identified in the SIR were derived f rom the TER. Plants included

r, within this program were the Palisades Oyster Creek, Cinna, Baddas Neck,
Tankee Roue, Lacrosse, and Big Rock Point plants and Zion Station Units 1 and
2, Indian Point Units 2 and 3 Millstone Unit 1 Dresden Unit 2, and Sany

Onofre Unit 1. Por these plants, the evaluation presented berein is based on,.,

(1) the result of the initial TER, (2) the Licensee's response to the NRC SIP
and the TIR, and (3) the Licensee's updated EEQ submittal (s).

TERs were also developed f or the following plants: Nine Mile Point Unit
,

{ 1, Millstone Unit 2, Salen Unit 1. Browns Perry Units 1, 2, and 3. Brunswick
Units 1 and 2, Batch Units 1 and 2, Dresden Unit 3, and Quad Cities Units 1

*
.

c. and 2. The objective of those TERs was to review the Licensee's sutaittals to
determine if saf ety-related electrical equipment was reviewed f or environmental

} qualification by the Licensee in accordance with the DOR Cuidelines and
" NUREG-0588 as required by IE Bulletin 79-013. Por these 13 plants and all

other plants, excluding the 14 plants associated with the Systematic Evalustioc'

Program, the evaluation presented herein is based solely on (1) the Licensee's-

response to the NRC SER and (2) the Licensee's revised EEQ sutaittal(s).
p

, This technical evaluation was conducted to identify (1) whether theL

Licensee provided an adequate response to the SER concerr.s (and TER concerns,~

'

-
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f

where applicable), (2) aajor deficiencies within the equipment qualification
program, and (3) whether the Licensee proposed adequate corrective actions to -

resolve qualification deficiencies and provided a schedule f ar coupletion of .

the corrective actions. The TER was written primarily to address deviations
,

from the PIRC criteria and requirements. Technical data or test results that

satisfy the qualification criteria are not disaussed herein.

The evaluation presented in Section 4 of this report includes completed
. F

equipment environmental qualification review checksheets (partially
,.,

handwritten) which coepile both the technical info astion necessary to conduct
-

the review and the results of the evaluation. Parameters listed on these
checkabeets were derived f rom the appropriate NRC screening criteria. The

evaluation of each equipsent ites includes several checksheet pages. Only C
,

those checkaheet pages necessary to couplete the evaluation for each equipment
it es are included in t hi s re port . A complete listing of the checksheet pages ?

is shown on the bottom of Checksheet la, reproduced here as Figure 3-1. -

!
The cheeksheets contain the folleving informatient r

a
o Equipment ites information (see Figure 3-1), f or examplet

.

Solenoid Valve Located in Turbine Building (Area #7)
Automatic Switch Co. (ASCD) Nodel LB83003610
Actuates Teedwater Control valves (V-4269, V-4270)
Licenaee Reference 839 ?
Required Operating Timet Short term (SI signal) 5
TER Checksheet No.1

"Ref erence 59, Section 4.5.2.6,

Licensee Submittal: Page 9 (62); Table 3, Page 1 [1]; SCEV 1 (
o Qualification deficiencies identified in the SIR (see Figure 3-1) ;
o Licensee's response to the SER ,,

o Licensee's statements and rationale f or qualification .

e Licensee's corrective action and replacement schedule

o Evaluation of qualification including identification of all
deficiencies

o Evaluation of systec considerations presented by the Licensee as a -

rationale f or excluding equipment from qualification.
.

The results of the evaluation are stranstf red on Checksheet 2 (Equipuent

Environmental Qualification Su= nary Tor =) f or each equipment ites. Ched s hee t

A_ 3-6

.... g e g e g n g te-



. - - ~ . - .

.

TER-C5257-49;,

NRC Corttraci No. N RC 48 79118
.

A Mum Research Conwr FRC Project No. C&297
,"I'

f.hFre
a Dniemaof N fvwma rumnas PRC Amgmment Ne,13 |c
me ese Aane leases mas Pe 1483 c".h e4les FRC Ttes No,

EQUIPMENT ENVIMONMENTAL QU AUF) CATION REVIEW OF EQUIPMENT ffEM NO. _
.

i'

's
u

Equipment item Bo. 1
Solenoid Talves Located is Turblae building (Area 87)y
Autuestic Svittb Co. ( ASCD) Itodel L&8300361U '

*

Ac tuates Feedveter Coottel Talves (V-4269. T-4270)v'

Licensee taference 1617
Required Operating Timat anort ters (51 signal)

p* TIA Chectshee t 5o.1
( Le f ere nc e S t. Secties 6.5.2.6 ,j *

Licensee Submittel Page 9 (62]; Table 3. Page 1 [1]; F10 scrW 1

E..

h1

r.
I

b
,

ft

DES!WATIcel t'os OW10;l 7 IDEBf71 FLED BT TEI ER* ED = CW'"" TTW (Si OE.Tl

(See Section 3 of taae TER for Legend)

E. T. 9T. 22. F. B. G , L 8 (1). K. 1. @L . WW . 52. 55. Q1. WS. Smee.%

W mot stated, not aPPilcaala'

L:sTDec or APM.10Aa!.I em*-5
-.,.e.,.

. . . . ,

la
) Squipmeet Itas

14Swmary of ".toonsee ansponses to tse EEC sEE>
2BWpmeet knettemmental Oma11tisation hary Peres
34, 34, &c . MLt. inn - temponse to Esc 3E1
64. 44. es ed. ee. 4fSystem Canaideration bettes4

Sa St. Sc. M. Se. St.SWyment anytreamental 9maltiteetion heview St. St. St. 3)
,

64. 66a lastalled tut! tassons Learned Laplementatiot
Squaymmat Sganary

.

|,
matatanasce and hoplaceamet Someede W 1a. 76 18

I

l'

Figure 3-1. Sample Checkshaat Page la''
,

* Equipme nt Ites'
i

i

1

,
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2 specifically identifies any qualification deficiencies determined by the
evaluation and identifies the NRC qualification cates,ory to which the equipment
ites was assigned. A sample Checkaheet 2 is presented in Figure 3-2.

_

M1 inf ormation was reviewed for conf ormance to the NRC criteria ,

ref erenced in Section 2 of this report. As re, quested by the NRC, all appli-
cable and available qualification documentation associated with the overall

. , ,
3

Equipment Envirotmental Qualification (EEQ) program was used by the reviewers,
.

whether referenced by the Licensee or not.
.

Upon ecupletion of the review for each equipment item, an overall

evaluation of the component and a specific conclusion with respect to its
,

qualification was developed. Based on the evaluation, each equipment it es wa s
-

assigned to one of the generic qualification categories provided by the NRC.
The NRC category descriptions are presented in Section 3.3 of this report.

3.3 NAC QUALIFICATION CATEGORIES AND DEFINITIONS
.
' '

o NRO Ca t eg o ry I .a
,? EQUIINEFI THAT SATISTIIS ALL APPLICABLE RIQUIP2MENTS OF THE DOR .

GUIDELINES OR NURIG-0588, OR EAS ACCEPTABLE DEVIATIONS TROM TEI DOR /NOPIC.

CRITERIA

This category includes equipment items which are fully acceptable on
the basis that all applicable criteria defined in the DOR Guidelines or ,

NUREG-0588 are (1) satisfied and the equipsent has been f ound to be !
qualified or (2) suf ficient inf ormation has been presented to determine i

that deviations from the criteria are acceptable or insignificant.

o NRC Cat eg o ry I .b c

EQUIPMENI 70R WHICH DEVIATIONS TROM TEE D0R CUIDELINES OR hTRIC-058F ARI<

JUDCZD CDNDITIONALIT ACCEPTABLE PROVIDED TEAT SPECITIC MODITICATIONS AREi

1 MADE
-

,

This category includes equipment items that do not satisfy one or sere-

of the applicable criteria defined in the DOR Cuidelines or NUREG-0568;
however, the Licensee has stated that specific modifications will be made
on or bef ore a designated date. This equipment is considered by NRC to be
conditionally acceptable provided that the specific modifications are made
by the Licensee. When the modifications are completed as proposed, the
Licensee states that the equipment vill eatisf y all applicable NRC
requireacnts. Examples of specific modifications are (1) replac ement of
unqualified equipnent with qualifiec equipment. (0) equipment ha rd va re

J

k
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NRC Coitect No. NRC43 75118gh
.

Um W Aseeerch Casar PRC rem No. C8357 #80*

A > afN P= = m PRC ArWenment No.13 2
| me .dn s w h i m Erm ees m e Pac Ten.4.
L ~

EQUIPMENT ENVIRONWENTAL QUALFICATXXJ FCW OF EQUIPMEN1 ITEM NO.
,

h.
EDUIPutEr? IIRf120M"TAL 00ALIFic1Tfos st30tAAf gg-

'

DESICBLTION :
d I = DaFICIZ qNE EMREPEart5
P Documented Bridence of 9aalifiution Adequate3
h. Adeqdate SLailarity Petveen Squiseeat and Tesi ipocLeon Bataa1ished ,

Aging begradation araluated Adequately __

Qualified Life or bpiacement schedule Estaalished (If nequired)
Program Estaelisbod to Identify Aging Degradationy

: Criteria togardirq Aging Simulation natisfied Pf maquired)
h. .

Critaria hogarding Semperature/ Pressure Exposa.es
o pass Temperstare Adequate

j 0 Peak Pressure Adequate
|

/
o thLration Adequate

Esquired Pro Lle anteloped Adequatelyo

f o Stena arposure (If Brqvited) Adequate
Criteria negaiding Spray Satisfied

g{( Criteria negarding satserg.noe satisfied
1

(
Criteria Regardiaq andiation Satisfied
Criteria negarding test Sequence Satisfied
Critaria hogarding test Pailures or Severe Aacmalies

(If Aay) Satisfied
rziteria aspiding Functional Te:titsg satisfied ,

crue31a Asgarding lastrument Accuracy Satisfied
Tost Duration margLa (1 ecur + Punetion Time) Satis fied

7- Critseis nogerdiog manins Setisfied (502N-4558, Cat. Il

DRSICEATION:
I = CATBTRT

T ERC 00AI.IFICATICs 32500RT
b

I.a aquipment gaalified" ,

I.h Equipment One11tication Pending stadification

h It.a aquipmaat Qealification not Sataalisbod
J I4.0 squipment est Qualified
" II.c Squipment estisfies All Requiremects amoept Walified Life

or neplacemmet Scheod.Le Justified

C III. 4 kguipment maapt Prom Qualificattoo _

111.0 Equipment art in the Scope cf the Qualification hoview
,

IV Documentatlan mot Am6e Availa31e*

i .

't .

L
i Figure 3-2. Sample (2ecksbe?t Pege 2

* Equipment Envirorusental Qualification Susunary Fors'
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modification, (3) equipment relocation above submergence level, (4)
'

| relocation or shielding of equipment f rom radiation source, (5) verifica-
~

! tion of qualifiestion by additional testing, (6) equipment relocation to a
aild environment, and (7) qualification testing of equipment in progress. .

o NRC Category II.a
,

| EQUIPMENT FOR WHICH QUALIFICATION DOCUMENIATION IS INSUFFICIENT TO ~

| ESTABLISH THAT THE EQUIPMENT IS OR IS NOT Q6ALIFIZD IN ACCORDANCE WITH THE
DOR GUIDELINES OR NUREG-0588 ..

The qualification of equipment items in this category, in accordance -

,

with the requirements of the DOR Guidelines or NUREC-0588, is significantly
~

| deficient or inconclusive based upon review of (1) the documentation
provided by the Licensee or (2) applicable and available qualification -

documentation associated with the overall equipment environmental

; qualification program. The qualification documentation indicates signifi- a

cant deficiencies, which can be categorized as follows: (1) appropriate
'

documentation reflecting qualification has not been cited and made available
for review by the Licensee and there is no knowledge of applicable docu- ..

mentation; (2) the Licensee is avaiting qualification from the equipment
vendor; or (3) the qualification documentation indicates significant
deficiencies; however, where testing was conducted, no reporttd f ailures or

'

severe anomalies were observed which would unquestionably affect the
ability of the equipment to perform its design basis safety function (s).* .

,

o NRC Category II.b' -

EQUIPMENT THAT IS UNQUALIFIED

This category includes equipment items whose qualification documenta-
tion has been judged to be seriously deficient based upon review of (1) the
documentation provided by the Licensee, or (2) applicable and available ,

,

i qualification documectation associated with the overall equipment ,

*

'

environmental qualification program. The qualification documentation'

~ indicates serious deficiencies reported during testing; for exa=ple, severe
anomalies or failure of the test specimen, whieb could af fect the ability
of the equipment to perform its safety function. NRC has requested -

immediate written notification vben an equipment item is placed in this
category during the course of the review.

o NRC Category II.c
EQUIFAEW THAT SATISTIZS ALL APPLICABLE REQUIREMENIS OF THE DOR GUIDELINES
OR NUREG-0588 VITH THE EXCEPTION OF QUALIFIED LITI

This category includes equipment items that are acceptable on the basis
tha t all applicable criteria defined in the DOR Guidelines or NOREC-0588
are satisfied with the exception of the qualified life criterf on. The
Licensee (1) has not evaluated qualified lif e or replacement schedule, (2)
has not adecuately evaluated qualified life or replace =ent schedule, or (3)

~ has not adequately intepreted qualified lif e in terms of calendar time.
[ Note: The component rep,lacement schedule discussed in Section 7.0 of the

gh 3-10
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r

|' D0R Guidelines is, in eff ect, a qualified life. It is not essential to use
the term "qualified lif e," but the replacement schedule must be justified.)

$ o NRC Category III.a.
& EQUIPMENT THAT IS EXEMPT FROM QUALIFICATION

H This category includes equipment items ,that are exsept from
qualification on the basis that (1) the eqdipment does not provide a saf ety
function (i.e., should not have been included in the equipment list
submitted by the Licensee), or (2) the specific safety-related function of-

p the equipment can be accomplished by some other designated equipment that
"

is fully qualified and satisfies the single f ailure criterion. In
addition, any failure of the exempt equipment must not mislead the operator7,
or degrade the ability of qualified equipment to perf orm its requiredn

E saf ety-related function.

o NRC Category III.b
EQVIPMENI NOT IN THE SCOPE OF THE QUALIFICATION REVIEW

This category includes equipment itees addressed by the Licenser in the

{g equipsent environmental qualification autaittals which are (1) required to
achieve and maintain the plant in a cold shutdown condition or (2) located
in a mild environment. Supplement 2 of II Bulletin 79-01B permits,

/ def erment of the review of environmental qualification f or all safety-
related equipment items located in plant areas where the equipment is not
exposed to the direct effects of a high energy line break (BELB) or to

'
R nuclear radiation emanating from circulation of fluids containing

radioactive substances. Supplement 3 of II Bulletin 79-01B petuits,
deferment of the review of environmental qualification f or all equipment

a required to achieve and maintain the plant in a cold shutdown conditioc.

g Supplements 2 and 3 ef II Bulletin 79-01B originally permitted def erment
until af ter February 1,1981 of the qualification review of equipment
located in a mild environment or required to achieve and maintain the plant

} in a cold shutdown condition. Since the issuance of Supplements 2 and 3
L the NRC has determined that the review of envirotusental qualification f or

this equipment is not within the scope of this report.

I*
d o NRC Category IV

EQUIPMENT FOR WHICE QUALIFICATION DOCUMENIATION BAS NOI BEEN MADE AVAILAELE
?0R REVIEW-

This category includes equipment items for which qualification
doctamentation in accordance with the requirements of the DOR Guidelines

I or NUREG-0588 has been cited by the Licensee as evidence of qualifica-
tion; however, this documentation has not been made available for review.$-

Therefore, a conclusion cannot be reached with respect to qualification of
this equipment."

l.

I
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.i . 4 IMPLEMENTATION GUIDE FOR FULFILLING NRC CRITERIA

The NRC has requested that a detailed implementation guide for fulfilling
NRC criteria be prepared as part of this assignment. The implementation guide
vill present a fully detailed discussion of the principal qualification
criteria presented in the D0R Guidelines and NUREC-0588. The primary emphasis
will by to clarify technical points, eliminate possible misconceptions, and

,

clearly pc.avide definitive guidance to enable licensees to understand and
.

,

res>1ve, in an erpeditious manner, qualification deficiencies identified as a
'

result of this TIR. The implementation guide (TER-C5257-532) has been
prepared and issued to the NRC. The laplementation guide is eitber appended

.

'

to this TER or will be forwarded to the Licensee by the NRC under a separate
letter. The Licensee .ts encouraged to review that document.,

.
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4. TECHNICAL EVALUATION
i

~

i 4.1 INTRODUCTION ;

The technical evaluation presented in this section represents the

equipment environmental qualification (EEQ) assessment for each equipment item
listed in Appendix B in accordance with the methodology presented in Section 3
of this report . The evaluations were conducted to identify any major~*

'a deficiencies within the Licensce's equionent qualification program and to
determine whether the Licensee (1) provided an adequate response to the SEEm

_,
concerns, (2) proposed adequate corrective actions to resolve qualification
deficiencies, and (3) provided a schedule for cumpletion of the corrective

[ actions.

The evaluations are based on the available qualification documentation-

provided by the licensee, complemented in several cases by other relevant
technical informat ion. The major qualification deficiencies that have been
identified and the results of the evaluation are shown in the Equipment

L.

Environmental Qualification Summa: y Forms (Tables 4-1, 4-0, 4-3, and 4-4)
~

presented in Section 4.2.

Observations concerning the Licensee's qualificatie methodology
r presented in response to the NRC SER are presented in Section 4.3.
L

Technical evaluations of the environmental qualification of the equipment
t

items are presented in Section 4.4.

f

0

As 4-1
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4.2 SUMMARY OF THE EVALUATION

The following tabulations represent a summary of the results of the
equipment environmental qualification evaluation conducted in accordance with
the methodology presented in Section 3. .

Table 4-1 ausmnarizes the number of equipme'nt items assigned to each NRC -

qualification category as a result of the evaluation. i
i

.

Table 4-2 sumanarizes the numbir of equipment items found to have a -

L.specific qualification deficiency.
,
.

'~Table 4-3 summarizes the number of equipment itema for which the Licensee
.

.

has proposed a specific corrective action to resolve a qualification '

.

deficiency.
-'

.t
1 . , .

|
Table 4-4 consists of Equipment Environmental Qualification Sunenary Forms

''

for the equipment items, identifying (1) compliance with the qualification ,"
'

requirements defined in Section 2, (2) the resultant NRC oualification 6:

category, and (3) the Licensee-proposed corrective action.
..

s

I
'

.

4 :.

.

f..

$ l'

t
.i
. f_
.
' t,;
.

, .
'

?

'i
'

i
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TABLE 4=1
,

?.

L NUMBER OF EQUIPMENT ITEMS IN EACH QUALIFICATION CATEGORY

NUMBER OF
NRC CATECORY n' EQUIPMENT

< CATEGORY DESCRIPTION ITEFS
assssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssamass

b
I.A FOUIPMENT 0UALITIED======================================== 2

[ EQUIPMENT ITEM N0(8). 110,112 1
,

. -f

I.B EQUIPMENT QUALIFICATION PENDING MODIFICAT!0N=============== 1

( EQUIPMENT ITEM N0(3),3 116 )g
Y.
-

II.A EQUIPMENT QUAL!f! CATION NOT ESTABLI5NED==================== 40

i I ( EQUIPMEll? ITEM h0(S).: 1, 2, 3, 6, 7, 10,

|
11, 14, 15, 26, 27, 28, 29, 32, 45, 46, 49, 50,
51, 53, 57, 60, 66, 67, 71, 78, 79, 81, 93, 98,

,"- 106,107,106,109,111,114,115,118,119,120 )

i

| II.B EQUIPXENT NOT QUALIFIED ==================================== 0

F
L II.C EQUIPMENT SATISTIF1 ALL REQUIREMENTS EXCEPT

CUALIFIED LIFE OR 'DLACEMENT SCHEDULE JU571FIED=========== 19

( EQUIPMENT I T t.. 40(S).: 5, 17, 18, 19, 20, 21,, c.
P 22, 24, 33, 36, 39, 40, 56, 58, 59, 63, 64, 69, 72 )
a

F III.A EQUIPMENT EXEMPT FROM 00ALIFICATION======================== 25
' ( EQUIPMENT ITEM N0(8).I 4, 31, 52, 54, 55, 74,

75, 80, 82, 83, 84, 86, 89, 92, 94, 95, 96, 97,*

99,100,101,102,103,104,105 )

| 7
a

III.B EQUIPMENT NOT IN THE SCOPE OF THE REVIEW =================== 22

( EQUIPMENT ITEM N0(S).1 8, 9, 12, 13, 16, 23,
j p 25, 30, 34, 35, 37, 38, 41, 43, 48, 61, 62, 65,pf'

L 6P, 70, 73,117 )
.

IV DOCUWENTATION WOT WANE AVAILABLE=========================== 11

( EQUIPMENT ITEM NC(S). 42, 44, 47, 76, 77, 85,-

87, 66, 90, 91,113 )

I
-

| t =====....

TO'AL 17n
am a z z z z= s = z s r= res = c en a r t ss u n = z = s t =s s e r s ert s m es s= s a ssas t a s s = s s = == = = = = s:::::r :: = = =

1 -.
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TABLE 4=2
'

.- QUALIFICATION DEFICIENCY SUMMART
-

'

i ' NUMBER Or ~

DEFICIENT |'*
EQUIPMENT

; unC REQUIREMENT !TEMS
'

,

sesssssssss s s s s s s s s s s s s s s s s s s s s s s s 6 s s s s s s s s s s s ss s s s s s ss s s s s s s s s s s s s s s s s s s s s s s s a s
* t

'

j 1. DOCUMENTED EVIDENCE OF QUALIFICATION ADEQUATE ============= 29
I ( EQUIPMENT ITEM N0(S). 2, 10, 11, 14, 15, 26,, ,

l ' 32, 47, 53, 55, 57, 60, 66, 67, 71, 76, 77, 85, r

g 88, 90, 91, 93, 98,113,114,115,116,118,120 1 *

2 ADEQUATE SIMILARITY BETWEEN EQUIPMENT AND -

( | TEST SPECIMEN ESTABLI5HED================================= 34 |
| [ EQUIPMENT ITEM ND(5).t 1, 2, 3, 6, 7, 10, '

11, 14, 15, 27, 28, 29, 33, 36, 39, 40, 45, 45,t -

| I 49, 50, 51, 57, 78, 79, 81,106,107,108,111,114, '!
! 115,118,119,120 ) [!
l

'

| !| 3. AGIMG DEGRADATION EVALUATED ADEQUATELT==================== 42
( EQUIPMENT ITEM N0(3).I 1, 2, 3, 5, 6, 7, f'

10, 11, 14, 15, 17, 18, 19, 20, 21, 22, 24, 27, t
28, 29, 44, 45, 46, 49, 50, 51, 56, 63, 64, 66,
67, 68, 69, 70, 72, 77, 78, 81,109,118,119,120 1 -

I
.

f 4. QUALITIED LIFE OR REPLACEMENT 8CHEDULE l|
A ESTABLISHED (If REQU1 RED)================================= 47
j ( EQUIPMENT ITEM N0(8).4 1, 2, 3, 5, 6, 7, [,
q 10, 11, 14, 15, 17, 16, 19, 20, 21, 22, 24, 33,

[',

! 1 36, 39, 40, 44, 45, 46, 49, 50, 51, 56, 57, 58,
| } 59, 63, 64, 66, 67, 68, 69, 70, 72, 77, 79, 90,

,
| 2 91,109,118,119,120 )

5. PROGRAM ESTABLISHED TO IDENTITT AGING DEGRADATION ========= 0

i 6. CRITERIA REGARDING ACING SIMULATION
(IF REQUIRED)======================================== 6,

| ( EQUIPMENT ITEM N0(3). 44, 45, 46, 49, 50, 51 ),

| 7. CRITERIA REGARDIMG TEMPERATURE / PRES 5URE EXPOSURE:
|

'

A. - PEAK TEMPERATUPE ADEQUATE ======================= 5

( EQUIPMENT ITEM N0(3). 10, 11, 14, 15,
51, 51 )

seasssssssssssssssssssssssssssssssssssssssssssssssssassessmussassanassamassasses

I
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I Table 4-2 (Cont.)
~

QUALIFICATION DEFICIENCY SUNRARY
F

,

~ MUNBER Or
DEFICIENT

-

EQUIPMENT
NRC REQUIREMENT ITEMS

,

assassassssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssa

C

S 8. = PEAK PRESSURE ADEQUATE ========================== 2

( EQUIPMENT ITEM N0(8). 51, 57 )

f C. = DURATION ADEQUATE =============================== 2

[ EQUIPMENT ITEM N0(8). 51, 57 )-

F D. - REQUIRED PROFILE ENVELOPED ADEQUATELT=========== 4

( EQUIPMENT ITEM N0(8). 51, 57, 66, 67 3y

E. = STEAM EXPOSURE (Ir REQUIRED) ADEQUATE =========== 2
y
8 ( EQUIPMENT ITEM N0(8).1 51, 57 )

8. CRITERIA REGARDING SPRAY 8AT!3FIED======================== 2

( EQUIPMENT ITEM N0(S). 2,109 )-

9. CRITERIA REGARDING 8UBMERGENCE 8ATISTIED================== 0-

m 10 CRITERIA REGARDING RADIATION SATI8FIED==================== 4

{, ( EQUIPMENT ITEM N0(3). 2, 49, 50,109 1

11. CRITERIA REGARDING TEST SEQUENCE SAT 18 PIED ================ 2

4 ( EQUIPMENT ITEM N0(8). 78, 81 1

12. CRITERIA REGARDING TEST FAILURES OR SEVERE ABOMALIES
(IT ANT) 8ATISTIED==================================== 0

,,

r.

u 13. CRITERIA REGARDING TUNCTIONAL TESTING 4ATISTIED=========== 0

14. CRITERIA REGARDING IMSTRUMENT ACCURACT SATI8FIED========== 0p
15. TEST DURATION MARGIN (1 HOUR + FUNCTION TIME) 8ATIsr!ED=== 3

[ EQUIPMENT ITEM N0(S).1 57, 78, 81 )

f~
i 16. CRITERIA REGARDING MARGINS SATISTIED (NUREG=0588, CAT. 1). O

seassssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssses
I.
' ..-

L.
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I L.'.. Franklin Research Cente,
L % < re. - -

- .-_ - . _ . . _ __ _ _ _ _ _ _ _ _ . . . _ _ _ _ . _ _ - . . _ . _ _ . - . _ _ . . ,_ _,__., _ ---



.

.

T ER-C525 7-49 2

.

'

.

.
-

TABLE 4=3;
r

3 LICENSEE CORRECTIVE ACTION SUMMART i

d E

h:
NUMBER Or

[ CORRECTIVE ACTION EQUIPMENT
'

| 4 DESCRIPTION ITEMS .

T sanssuessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssa
| E'

.

j 1. EQUIPMENT REPLACEMENT WITH QUALITIED EQUIPMENT ================= t ,,

( EQUIPMENT ITEM N0(8).: 116 ) ?''

L' :<

2. EQUIPMENT N0DIFICATION========================================= 0 t
-

L-

3. EQUIPMENT RELOCATION ABOVE SUBMERGENCE LEVEL *================== 0 ,

9
e
' 4. RELOCATE OR SHIELD EQUIPMENT FROM PADIATION 800RCE============= 0

,

| *

f- 5. VERIFZ QU ALIFICATION 87 ADDIYION AL 'f E8 TING / AN ALYSIS===a======== 0 i
1h
i l a

6. EQf!IPNENT RELOCATION TO A MILD ENVIR0NMENT===================== 0 !?
| ?j L-

i

; , 7. QUAL!rICATION TESTING OF EQUIPMENT IN PROGRE35================= 0
'

1 i .e

| , 8. OTHER (TOR DETAILED DESCRIPTION SEE SPEC!r!C EQUIPMENT ITEM 8)== 0

; i
< SCHEDitLE FOR COMPLETION OF CORRECTIVE ACTION (S) HAS BEEN

PROVIDED (SEE SPECIFIC EQUIPMENT ITEM TOR COMPLETION DATE)======== 0i ;
i
i

suussazzssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssas

,
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( 4.3 METHOD 01DGY USED BY THE LICENSEE

This section includes observations concerning the Licensee's
r- qualification methodology presented in the response (6) to the NRC SDt.

I 4.3.1 Completeness of Sa fetv-Re lat ed Equipsert List
p

Section 3.1 of the NRC SER [5) identified the following concern:
r

"Display instrumentation which provides information for the reactory
operators to aid them in the safe handling of the plant was not~

specifically identified by the licensee. A complete list of all display
instrumentation mentioned in the LOCA and RELB emergency procedures must~-

be provided. Equipment qualification inf ormation in the f orm of sunnary
sheets should be provided for all components of the display instrumenta-

g tion exposed to harsh environments. Instrumentation which is act
E considered to be safety related but which is mentioned in the emergency

procedure should appear on the list. Fo r the se ins trume nt s , (1)
justification should be provided f or not considering the instrument
saf ety related and (2) assurance should be provided that its subsequent: f ailure vill not mislead the operator or adversely af fect the mitigation
of the consequences of the accident. The environmental qualification of
poet-accident snapling and monitoring and radiation monitoring equipment,.

is closely related to the review of the IMI Lessons-learned modifications
atw! will be performed in c'onjunction with that re view.

D
C The licensee identified 275 icans of equipment which were assessed by the

stafE."
|
| In response to this concern, the Licensee stated [6];

.

1 .

"A ' Ma st er Lis t ' of instruments mentioned in the appropriate 1DCA/HELB
emergency procedures will be provided as part of the July 20, 1981
submittal. Some of the instruments included vill not be envirr amentally

| qualified. The essential instruments needed to respond to these events

| 5' are environ:nentally quali*ied and appropriate component evaluation work
d sheets suasnarizing their qualifications will be provided.

Other instruments included in the list vill not mislead the operator nor-

||'
re sult in an adverse affect in mitigation of any accident for these
rea sons:~

t

i

' 1. the operator training program stresses the use of alternate / multiple
|

~ instrument s to as ses s plant conditions .

F 2. the emergency procedures also specify assessment and confirmation of

[ indication using alternate indications.

|
|

'
i
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3. As discussed above, all instruments essencial in responding to 1DCA/
HELB are enviromentally qualified and considered safety related."

'It is concluded that the Licensee has provided a estisf actory response to

the NRC c oncern.
e

4.3.2 Cont ainment S pray System .

s

'Section 3.2 of the NRC SER (5) identified the following concern: -

.

"During this review, the staf f assumed that for plants designed and E-

equipped with an automatic containment spray system which satisfies the 'i
single-f ailure crit erion, the main-steam-line-break (MSLB) environmental
conditions are enveloped by the large-break-lDCA envirocumental condi- r.

tions. The staf f asemed, and requires the licensee to verify, that the [.
containment spray system is not subjected to a disabling single-component
f ailure and therefore satisfies the requirements of Section 4.2.1 of the. g
DOR guidelines. g

| Equipment submergence has also been addressed where the possibility; ,

|
' exists that floc 4ius of equipment may result f rom HE LBe . " }

L
l ,

|
In response to this concern, the Licensee stated (6):'

a r.

|
"As as sumed by the NRC st af f, IMI-1 doe s have a cont ainment spray rystem {

|
not subject to a disabling single component f ailure. That is, no single
f ailure will result in the inability of the Rasetor Building Spray Sy ste=
to deliver spray in suf ficient amounts to minimize containment pressure .

'
I and temperature. The RBSS is :urrently under review with respect to -

chemical performance in response to NRC letter dated March 7,1980. The
!j
,

! results of this review will be forwarded by the end of July, 1981 and {will desnonstrate RBSS performance within the range specified for|
|'

>

equipment qualification."
.-

It is concluded that the Licensee has provided a satisf actory response to -c;

|
' the NRC c o nc ern .

1 .
,

4.3.3 E nviro tusent al Se rvic e C o nd it ions
|

4.3.3.1 Tempecature, Pressure, and Bumidity Conditions Inside Containmenti

| <

|
Section 3.3 of the NRC SER [5] identified the following concern:

4-16
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{
.

"The licensee has provided the results of accident analyses as follows:
.

Max Temp (*F) Max Press (psig) Humidity (1)
-

1DCA 27 5 50.6 10 0

The staf f has concluded that the minimum , temperature profile f orr,
equipment qualification purposes should include a margin to account f or
higher-than-average temperatures in the upper regions of the containment~

that can exist due to stratification, especially following a postulated
MSM . Use of the steam saturation temperature corresponding to the total_

building pressure (partial pressure of steam plus partial pressure of-

air) versus time will provide an acceptable margin for either a
postulated 1DCA or MSLB, whichever is controlling, as to potentialF

adverse envirorsmental ef f ects on equipment.g

The licensee 's specified temperature (service condition) of 275*F does
J not satisf y the above requirement. A saturation temperature correspond-

ing to the peak profile (298*T peak temperature at 50.6 psig) should be
used instead. The licensee should update his equipment summary tables to

[. reflect thi s chang e. If there is any equipment that does not meet the
b' etaf f position, the licensee must provide either justification that the

| equipment will perform its intended function under the specified
conditions or propose corrective action.""

|

| The Licensee rusponded to the NRC concern as follows (6):
!

"The temperature profile provided in our response indicated a peak'

g temperature of 286 *T not 275 *F as asstuned by the NRC staf f. This value
was conservatively calculated as discussed in the FSAR Sections 14.2.2.3

,# and 6.1.2.12. The conservatism inherent in the calculations are ample
+ assurance that '.he worst containment conditions have been bounded.

Furthermore, neither the IE Bulletin 79-015 nor the Conunissions Order
(CLI-80-21) require going beyond the DOR Guidelines which state in part~

r

j ' . . . equipment qualified f or a thCA environment is considered qualified
f or MSM accident enviromsent in plants with automatic spray systems not
subject to a disabling single component f ailure.' (The IMI-l sy st em is

-

,

such a system as discussed in 3.2 above.) This recent NRC staf f criteria
revision clearly goes beyond the DOR Cuidelines without adequat e*,

j ust ific at ion."

It appears that the Licensee has not resolved the NRC concern. Since the-

Licensee is responsible for identifying the environments, the paraneters
7

| L identified by the Licensee have been used in the evaluations contained in this

| Technical Evaluation Raport. These paramet ers are reproduced in Appendix A.
r

| L ,

4.3.3.2 Temperature, Pressure, and Bumidity Conditions Outside Contain=en:j

Section 3.4 of the NRC SER [5] stated the following:
t

4-17p
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"The licensee has provided the temperature, pressure, humidity and
applicable envirotunent associated with an MSI.B within the intermediate
building.

The staf f has verified that the parameters identified by the licensee for
the MSLB are acceptable." ,

-

.

4. 3. 3. 3 Nuclear Radiation Do se (Inside and Outside Containment)* ,,

i Section 3.8 of the NRC SER [5] identified the following concern: -

.
d

'
i "

'*The licensee has provided valv t for the radiation levels postulated to
{

exist following a 1DC A. The application and methodology employed to
.

determine these values were presented to the licensee as part of the NRC i

j (
! staf f criteria contained in the DOR guidelines, in NUREG-0588, and in the
! guidance provided in IEB-79-01B, Supplement 2. The re f o re , for this

,

#review, :he st af f ha s asstuned that, unless otherwise noted, the values
provided have been determined in accordance with the prescribed (
criteria. The staf f review determind that the values to which equipuent,

| was qualified enveloped the requirements ifeatified by the li:ensee. .,-a

t
The value required by the licensee inside Fontainment is an integrated
dose of 2 x 107 rads. The radi. tion service condition provided by the ,

*

licensee is lower than provided in the CCR guidelines for gaussa and beta
radiation. The licensee is requested to either provide justification for '-

using the lower service condition or uss the service condition provided
in the DOR guidelines for both ga:tca and beta radiation. If the former

| option i s cho se n , then the analy si s- '.nc ludi ng the ba si s , a s sumpt ion s , i

and a sample calculation--should be provided.
c

( A required value outside containment of 3.4 x 106 rads has been used by !
"

the licensee to specify limiting radiation levels for the decay heata
removal pumps in the auxiliary building. This value considers the .,-

radiation levels influenced by the source term methodology associated; .

j with post-1DCA recirculation fleid lines and is cherefore acceptable. *

? "

For some equipment, the licensee has used a calculated integrated~

radiation dose at I hour af ter a IDCA as the required radiation
enviro tunent . Without additional justification (as discussed in Sec tion
4.2 of this SER) , specifying these lower radiation levels is not4

acceptable and, therefore, radiation has been listed as a deficiency f ori '
the s e c ompone nt s . Radiation has also been identified as a deficiency if
the licensee used other than the values listed in Appendix C of the DOR'

guideline s , unless the Appendix C value s al so enveloped the specified
value.

In the January 30, 1981 submittal, the licensee does not provide a
comparison of the radiation values given in Appendiz C with those takan

4- 18
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. from other sources. Therefore, the liceusee should verify that the
radiation values used to show qualification of all components are at-

least as conservative as the values given for the various materials
C listed in Appendix C to the DOR guidelines."
G

In response to this concern, the Licensee stated [6):

"The DOR guidelines permit the use of a d se of 2 x 107 rads integrated
dose for gamma radiation in lieu of a detailed plant specific calculation.
We have elected, for convenience, to use this conservative integrated

c.
x dose f or TMI-1. We have not included the integrated dose associated with
:e beta radiation since the saf ety related equipment in the 'DG-1 containment

is in metal enclosures or conduit. The conduit and enclosures while not
f necessarily gas tight do shield the sensitive materials free essentially
E all of the beta source term which is external to the conduit / enclosures.

The insignificant beta dose from gases potentially within the enclosures /
conduit was considered too trival to af fect epuipment qualification (i.e.

.1 several orders of magnitude lower than 2 x 10 rads used for equipment
qualificatlun.)

Justification for use of an integrated dose at one hour was previously
? provided; hovever, it wa not pre sent ed in the f ormat suggested in

Sec tion 4.2 of the SER. Our July 20, 1981 submittal vill rescate the
justification in the suggested format.

!
,

| Appendix C of the DOR guidelines did not indicate the specific source
reference or criteria associated with the values listed. Other sourcer.,

( documents were used to determine radiation values and included a reviev
, of the criteria used to determine that value and the properties required*

I in the specific application.

In determining the post accident radiation qualification of safety-
I

related elec trical equipment, the calculated post accident int e grat ed
| 3 exposures were compared to the radiation tolerance values found in the

2 literature for each of the component's constituent materials. The
documents reviewed were:

-

Q l. 'The Use of Plastics and Elastomers in Nuclear Radiation':, by
' W. W. Parkinson and O. Sisman, Oak Ridge National Labotatory, October

,

| 19, 1970, appearing in ' Nuclear Engineering and De sign 17', (1971),
_

| f. pp. 24 7-280.
O

2. 'Ef fec ts of Radiation on Materials and Components', M. E.
"r Van d e Voorde, CERN 70-5, European Organisation f or Maclear Research,

| g. Fe bru ary 26, 1970.

3. ' Nuclear Engineering Handbook', Barold Etherington - editor,
McGraw-Hill, Inc. , First Edition, Section 10, 1958.

;
.-

! L
| 4- 19
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4. ' A Review of Equipment Aging Theory and Technology' , Franklin
Re search Cent er , EPRI Report NP-1558, september,19 80.

5. ' Radiation St ability of Pla stic s and Elastomers ,' by C. D. Bopp and
O. Sisman, Oak Ridge National Laboratory, appearing in ' Nucleonic s',
Voltane 13, No. 7 July 1955, pp. 28-33. ,

In addition to providing documentable references, many of these reports-

are based on actual tests conducted by the sponsoring organization. The: ,

Parkinson-Sisman study (Ic es 1), the most detailed and complete reference;

j work available, including substantiating tests, was utilized as the basis
,

- f or radiation tolerance values whenever the equipment manuf acturers did
i not provide an adequately referenced value. In addition to supplying

limiting values for onset of degradation (threshold values), this report '

provided the range of degradation as a function of total exosure for
j several material properties (i.e. ; elongation, tensile strength, (
j compression set ....). This allows one to choose not only the material h

property most critical for continued operation of the component in!

i question, but also to assess the allowable degradation prior to f ailure." f

I [

} It is concluded that the Licensee has provided a satisf actory response to

f the NRC co nc ern .
t

,

r4.3.4 Chemi-al sprav

I, Section 3.6 of the NRC SER [5] identified the f ollowing concern:
t.
I "The licensee 's FSAR value for the chemical concentration is 2270 ppm -

O boron and sodium hydroxide (NaOH) to raise the pH to 9.5. Only the work
' i sheet f or Raychem heat shrink tubing provides enough information to sMw,

'-
| f qualification for chemical spray. Therefore, for the purpose of this

review, the ef fects of chemical spray will be considered unresolved. The !
( .

, staf f will review the licensee's response when it is submitted and*

|
| discuss the resolution in a supplemental report." -

'

i , .

*
4 In re sponse to this concern, the Lica.nsee stated (6):| '

4I

"Justification for the pH values used for equipment qualification vill be'

s provided on the component evaluation sheets to be provided with our July
; 20, 1981 submittal. It should be noted that ability of a component to'

) withstand the effects of chemical spray depends on more than pH alone.
*

] Temperature, time, material, thickness, atd material properties are among ,

some of the more important considerations. Re search and testing, such as'

| that reported in ORNL Report TNI-24-12 show the significance of some of,

|
the se f ac tors ."

|
1

|

|

|

4-20g
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i

It is concluded that the Licensee has provictd a satisf actory response to
)

the N RC c onc ern .
m

4.3.5 Submerge nc e

I Section 3.5 o' the NRC SER [5] identified the following concern:
l..

"The maximum submergence levels have been established and assessed by the
T licensee. Unless otherwise noted, the staf f assumed for this review that
j the methodology employed by the licensee is in accordance with the

appropriate criteria as established by Conunission Memorandum and Order
CLI-80-21.

,
'

:
The licensee's value f or maximum submergence is 5.94 f t. The licensee
identified Raychem heat shrink tubing and four Bailey Meter level

?
transmitters as having the potential for becoming submerged af ter a

'

postulated event. Tbc work sheet for the Raychem beat shrink tubing
indicates that this material is qualified ior submergence. The licensee

r states that the four level transmitters are not required following a
b large-btuah LOCA which results in the maximum flood level. The licensee

states that flood levels associated with b eaks where steam generator
water level is needed will not subject the level transmitters toe-
suk ergence. However, the staf f does not agree with the licensee,
because the flood level should be the same across the spectrum of
postulated event s. Therefore, the licensee should provide information

'' that shows these level transmitters are qualified f or submergence or taker.

corrective action by either relocating them or replacing them withe
qualified level transmitters. Additionally, the licensee may justify an
exemption for qualification of these components by otoviding the

{g, inf ormation discussed in Section 4.2 of this report.
6

.
A.lthough not identified on the work sheets, the onsite inspection report i

ii
indicates that Limitorque motor operators MU-V-2A and MD-V-2B in the
make-up and purification system are below the calculated flood level.

! Theref ore, bef ore plant restart, the licensee should either verify that
these motor operators are in f act not subject to submergence or provide3,

;

A documentation showing that the motor operators and associated cables are
qualified f or submergence. If qualification documentation does not'

{
exist, the licensee may provide an acceptable basis to exempt this
equipment from qualification by providing the information discussed inu
Sec tion 4.2 of this SER.

,

The onsite inspection of a very limited number of components indicated
' that the valve operators discussed above are below the calculated flood

level. Because the submittal does not indicate the elevation of
equipment, before plant restart the licensee should verify that, other
than the. equipment discussed above , no equipment has the potential for

-

becoming submerged."
l
!

w.
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i
.

In response to this concern, the Licensee stated {6):

"The maximum containment sump level has been recalculated using a more
realistic but still conservative model of the steam generator exterior
surf ace (f or determination of non-floodable volume). The revised flood
level is 5.66 f t above the cont ainment floor. For MSIE a lower flood

'

level was calculated. The 14CA flood level was nevertheless conserva-
tively used to determine equipment qualification. The Steam Generator ''

level treansmitters have been relocated such the* the lowest instrument
is greater than 5.80 ft above the cont ainment floor." L

,

It is concluded that the Licensee has provided a satisf actory response to '

'the NRC concern.

o

I-4.3.6 Aging and Qualified Life

Sec tion 3.7 of the NRC SER (5) identified the following concern: , .

"The DOR Guideline s, section 7, does not require a qualified lif e to be
established for all safety related electrical equipmeat, however the
following acticas are required: f'

o

:
1 1. Detailed comparison of existing equipment to the materials identified

r

i in Appendix C of the DOR guidelines. The fir st supplement to
ID-79-01B requires the licensees to utilize the table and identify; ,

any additional materials as a result of their effort.

2. Establish an ongoing program to review surveillance and maintenance
'

|
records to identify potential age related degradations.

. 3. Establish component maintenance and replacement schedules which Iinclude considerations of aging characteristics of the installed
components.

The licensee identified a number of equipment items for which a specified t

|
qualified lif e was established (for examples, 5 years, 15 years, or 40

| y ears ) . In its assessmant of these submittals, the staf f did not re view
| the adequacy of the methodology nor the basis used to arrive at these

values; the staf f has assumed that the established values are based on
i st at e-o f-the-a r t technology and are acceptable.

For this review, however, the staf f requires that the licensee submit a

supplemental information to verify and identify *be degree of conformarce
to the above requirements. For equipment for which a materials
evaluation has already been performed, itses (2) and ( 3) above should be
addressed. The response should include all the equipment identified as
required to maintain functional operability in harsh enviro =:sent s.

4-22
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{

The licensee indicated that this phase of the response is outstanding and
that the review is in progress. The staf f will review the licensee's
response when it is submitted and discuss its evaluation in a supplemen-
tal report."''

In response to this concern, the Licensee stated [6):
r "As described in our letter dated June 1%,1981, we have improved our
{* preventative maintenance progratn (procedures) to require replacement of

items in accordance with established replacement schedules. All items

[ vich a qualified life less than the life of the plant will be replaced,

according to the established schedules. These procedures will be inc

place prior to restart criticality. Any item with a known qualified life
R, which has been exceeded will be replaced before criticality. The only
g such component s which have exceeded that qualified life identified to

date are neoprene cover gaskets on certain pressure switches and
transmit t er s . A program has been established to capture for evaluation

* the surveillance maintenance history for all saf ety related equipment.
' The collecced inf ormation will be periodically reviewed to determine and

identify age-reletad degradation. (The of f site engineering resources of

| I GPU Nuclear will conduc t these reviews.) The reviews will be ongoing but,

6- may be at distinct ictervals in lieu of continuous reviews."'

It is concluded that the Licensee has provided a satisf actory response to'

the NRC concern.

I
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I

4.4 EQUIPMDTI ENVIROMEEAL QUALIFICATION EVALUATION

The evaluation presented in this section of the report includes, for each
equipment ites, completed equipment environmental qualification review
checksheets (partially handwritten) which present both the technical ..

:,

information necessary to conduct the review and; the results of the evaluation.
..
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''ach 1, 1953
5211-53-05;.'

Office of Nuclear Reactor Regulation .

Attn: J. T. Stelz, Chief
,.

Operating Rea::or Branch No. 4 .

'~
'

Division of Licensing
t) . S. Nuclear Regula ery C ::14sion r

Washing:en. D.C. 20555

Dear Sir:
7' r e e ''.i'. e i s '. t .i Ne lear 5:::1er., Uni: : (TM*-1)

Operating License No. DFR-50
,

Docke: No. 50-259
SE? - Enviren: ental Quali,ft atien .,

in resper.se :: yeur .e::e ef Oe:e.ber 10. 1952. G?rt has to neued yeur f ET.*

and the attached TER by Franklin Research Cen:er with partice.ar at:en :rn :: '

NRC ca:eFories I.3.. II.A and II.b. As discussed in a tele;hree cenversatien
be:Veen L. W. Harding (~?'.5) and J. Van Vliet (NBC) en Tebruary 2, 1962 and77.0cr. February 6. GPUN requests a meeting with the NRC an:V. Neenan (NRC)
to discuss, in detail, misunderstandings we ha*.*e ne:ed in the 7.7..

En:*.esed f er your inf er:.atien and in advance of eur ree:ing is a ma:rix
.

sisun:erstanding's we have n::ed :: the ena'.ysis per fe r e: iindi:a:ing apparen:
Until su;h :.ine as a eetini; is held and :hese ite .s are rest'ved, a.

by T?.C. M:vever, :: .s ru: :n.
fer ec re:tive ac:ien cannot be develeted.

,

?schedule assure envirer.. men:a1 cualifica: ion of class IE ele::rica; e:..: en:
ten:ien :: Eased
in harsh env:.rennenta by ". arch 3;,1985, as required by 10 CFR 5G.65.
en the abeve. the schedule for cur 90 day respense vi'.1 be de:er:1.ed penite;
:he outee e of our ceet.:g.

!

Sincerely,
I
'

lyu| }-m,

"q . . . .
... D. hdkill
Directer , !!".-

ICE:LWH:j rs
Attach: 9:
cc: . Van Vlie: !

7.. C. Haynes
V. No: nan Fo u - T1-65'4

A~bMbdtiOO' l

'N Wc
'

e Ns:>ea a a :ar: ot :*e Gt e a S.p.c .':1+es s,sy-v
. , , .,/* ' . -><

v -

g, ,, s'
I -M .. - - - - - - - . ..__ ~~'' ~

- - - - _ _ .-
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J w wMECorporate Quality Assurance

nancei Review Committoc (C-QARC) Meeting Minutese

Jod Meetinn - hbruary 18, 1983

!c. N. C. Kazanas Locanon Headquarters
Director-Quality Assurance

,

ATTENDEES

*M. W. Allgaier - NDE Programs Supervisor ( )
B. A. Bader - Corp. QA Program Development 6 Audit Manager I2)
R.J.Guinonc-QAEngingJ

*J. P. Heil - QA Engineer
*P. B. Hacitz - Corp. QA Audit Supervisor
*K. L. Wayne Manager, QA Design 3 Procurement-

* Permanent Ms r.ib e r
(1) Alternate f or M. J . Stromberg
(2) Part Time Attendance

AGENDA ITEM vi: Lack of control of procurement / installation of Class 1E
electrical equipment requiring environmental qualifications.

At the first C-QARC ceeting, R. J. Guicond was tasked te further investtgate
the abcVe ite and repert to the C-QARC. The results of his investigatior
. c r.- n resen t e. to the committee as follows:

ENVIRONMENTAL QUALIFICATION PROGRAM PROBLEMS

1. Lack of a wtitten Cornorate policy and guidelined for an overall
Environmental Qualification Program (Corporate and sites), describing
in detail the responsibilities, activities, and reporting require ents
for all divisions.

2. Technical Functions took position that EP-031 covers E.Q. prograe.
It was nointed out te D. Croneberger the inadequacy of this procecure
to constitute on its own the Environmental Qualification Progra .

):cy.n - 3 7 b 96

C/3

'

.

A) *4

s

L



I

S. C. Kezenc> Pace 1

1. There is a ientr.il file; however, it does not neet the requirements
f of Procedure TAP-007, "Technical Functions Engineering Data Files".

4 There is evidence that equipment procured for modifications vere
connercial grade and does not appear in the submittal nor tre E.Q.
Test Report Index (see Ftnding #3 of Audit Report 0-Thl-81-12).

1
,

The results of Committee deliberations were:

1. Agreenent that stated CPL *N policy is full compliance with the law.

2. Nonconformine conditions identified to date do not indicate that
the entire qvalification program is out of control; and, therefore,
does not warrant escalation of the broad issue.

L Ti e lack of a cerpleet file of auditable records should be escalated
to the Director-Quality Assurance.

4 All organizations that have responsibilities in the environmental
qualification prograr.- do not have procedures that clearly define.

these responsibilities. Exanples of these responsibilities include:

- Preventive raintenance .nd replacement
Control of installation of unqualified items-

- L'pdating maintenance schedules based on experience
;

(NOTE: Iter- 3 and 4, preceding, are considered escalated by virtue of
this connunication.)

?.C E N D . : T F.M 'C : I na J ec o.' . e implerentation of indoctrination and training
int it chnical Func t io'.- personnel: Pef. Finding #2 of Audit 0-TMI-50-10.

Attenste to close out this finding have not been successful because of the
lack of innlementation of corrective action. The Committee agreed that
this should be escalat.'d. A cemo to R. F. k'ilson has been prepared f or
signature of v.. J. Stromberg/N C. Ka:a na s / R. L. Long.

NF.XT MEETINC- The next scheduled C-QARC reettn; will be on Hay 13, 1963,
at 1:00 P.P. at Cernerate Headquarters.

4 1
la - P. B. Ma gi t O F
c. , ' t t enNes. C-0 ARC Coordinatcr

B. E. ballorc
T. J. Fatterson
M. J. Stra. berg

C. i.,s

/C-OAhc F lt
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Oa:e March 9, 1963 $ '

QA/83-060 "

UClear
'

'' '

Subject 2nd Meeting Minutes
PDA/83-056

To M. W. A11gaier
J. P. Hell -eg b * 7 f % > .7 LOCat@n Headquarters
P. B. Magitz
R. L. Wayne

.

The purpose of the C-QARC should include strong and definitive recomenda-
tiens on what the next step should be. I do not feel this was done by
the issuance of the sub]ect mercrandum. I will fight any tendency to
make this cor.t.ittee a f unction which doesn't permit the existing program
as being the means of identifying problems, getting satisfactory resolu-
tion, l'aplesunting ef fective corrective action and verifying that this
is done. The escalation powers are only to be used when it is demonstrated
that the existing progrtm does not work.

A revie~w of the comittee's deliberation reveals that there is concern
that a complete file of auditable records does not meet the requirerents
of TAP-007 I find no discussion on the following:

1. htat requirements are not satisfied.

2. What audit finding or Q R Identifies this problem to the responsi le
o r ga r.ca t ien .

3. What alerted condition was not resolved in a tirely manner er 1: ple-
mented when it shculd nave been.

4. What escalated action should include / no f:rn presented which w .:1d
help execute this action.

On Result Item 4, again I don't get the feeling here that although these
problems may be real, that they should be addressed here. If there aren't
findings which deal with these actions, then they should be pursued and
addressed as lower tier findings. Then if it doesn't bear fruit in terms
of effective corrective action, it could then be escalated.

Concerning agenda Iter 2, and with respect to inadequate imple:rentation
of I and T for T.F. personnel, I assume the letter whl=h I have yet ::
see, includes input on the above questions. This input should have been
evaluated bef ere escalation was recoc= ended.

f c . E R - 2 7 - 6 '/ G.

d/*/

, ~ <<
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<$ C-QARO Permanent Merbors
Maren 9, 1963

Page two

As you know, I am extremely interested in the success of this cor.tttee.
I look toward helping you in successful implementation. Please look at
these constructive consnents in that manner. I also offor my servlees
to address this committee at the next meeting. It as important to the
success of this corcittee that we all do our homework prior to meeting.
I would request that you consider meeting earlier to resolve these
problems.

,

N. c. Np,4
N. C. Katanas

NCK: 31m

-

1
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LJf" OFCorporate Quality Assurance E GE
; .n,. . . , ucview Coramittee (C-QARC) Meeting Minutew

Jod Meetint Fubruary 18, 1983-

.o N. C. Kazana.*

Loc.pon lleadquarters
Director-Quality As3urante

,

ATTENDEES

*M. W. A11gatcr - NDE Program.m Supe rvisor (2)
B. A. Uader - Corp. QA Program Development 6 Audit Manage r (2)
R. J. Cuimond -OAEnginp

*J. P. Ileil - QA Engineer
aP. B. Ma u t t e. - Corp. QA Audit Supervisor
*k. L. Wayne - Manager. QA Design & Procurement

.- Pe r ..inco t Memberri

(1) Alternate l'ur M. J. btromberg
(25 Part T1.e Attencance

a

h

ACENCA !!EN "1: Lack of control of procuremer.t/ installation ef Class 'E
e '. e e : r t :a '. c e u i n c e n t requiring environmental qualifications.

.4 : :"e !.r-: C-CARC neeting, R. J. Cuimond was taskec to furtner Inses:;?a:e
t e a::ve .:a and report to tne C-QARC. The results of nts invest;ca: en

c ro-en:. te r, o e toe.etttee as follows:--

ENt IR0NMENTAL QUALIFICATION PROGRAM PROS' EMS.

1. ' . . e. sR " ' g ( ,, g -rttten Lorporate policy and guidelinem L'or an overai4i. u

w6r Enviren ental Qualification Program (Corporate and sites), 6escri::ngWuf W

cie *' h a tpt dr I
r e in ce:aal the re3nousibilities, activities, and reporting requirenen:s

for a'.. civi+1cn .s

,,. . w Q ?y,

Le * fcf edv
I" .d Te:nnt:al Func: ions took position that EP-031 covers E.Q. prograr."'' !: wa- natnted out to D. Croneberger the inadequacy of this protecure

te te,-;;;u:e on its own the Environmental Qualification Prograr.
.

WS* (

l

a . ) .' *.-
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/ :. . u. Kc4anda Page J

). lhere is a central file; however, it does not nevt the requ a r urae n t s
~

| 't of Procedure TAP-007, "Technical Functions Engineering Data Files".

[.t ,)O't
.y Wss

4 There is evidence that equipment procured for modifications were
commercial grade and does not appear in the submittal nor the C.Q.
Test Report Index (see Finding #3 of Audit Report 0-TMI-81-02).

9

The results of Committee deliberations were:

1. Agreement that stated GPL*N policy is full compliance with the law.

2. Nonconf orming conditions identified to date do not indicate that
the entire qualification program is out of control; and, therefore,
does not warrant escalation of the broad issue.

3. The lack of a complete file of auditable records should be escalated
to the Director-Quality Assurance.

4. All organizations that have respnnsibilities in the environmental
qualification program do not have procedures that clearly define
these responsibilities. Examples of these responsibilities include:

Prevent ive maintenance and replacement-

- Control of installation of unqualified items
- Updating maintenance schedules based on experience

(N0!!: Items 3 and , preceding, are considered escalated by virtue of
this communication.)

ACENDA ITEM n2: Inadequate implementation of indoctrination and training
for Tecnnical Functions personnel; Ref. Finding #2 of Audit 0-TMI-80-10.

Attenres to close out this finding have not been successful because of the
lack of implementation of corrective action. The Committee agreed that
this should be escalated. A memo to R. F. Wilson has been prep & red for
signature of M. J. St romberg/N. C. Katanas/R. L. Long.

NCXT MEETINC: The next %eheduled C-QARC meettnc will be on May 13, 1953,
at 1:00 P.% at t o r w r.a t e tivadq ua r t w r s .

;

4 1
la: P. B. Ma gi t 9 C
ct: Attendee 4 C-QARC Coordinator 1

C. C. Callarc
T. J. Pattnrson
M. J. Stromberg

{
C. R. Tracy,

C-QARC File

i
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UNITED STATES'.8' %

NUCLE AR REGULATORY COMMISSION k3 b G b.M b
,

$ i i wAsmNovos. o. c. rosss

% . . . . . p/
7*

-

May 25, 1984

'

( Docket No. 50-289

Mr. Henry D. Hukill, Vice President
and Director - TMI-1

GPU Nuclear Corporation '

P. O. Box 480
Middletown, Pennsylvania 17057

Dear Mr. Hukill:

As you know, staff review of the TMI-1 environmental qualification programhas been in progress for some time.
Recent review activities have included

meetings with mernbers of your staff on October 5,1983 and March 8,1984, and
review of your recent environmental qualification submittals dated February 10,1984 and February 22, 1984 The focus of the staff's current review of your
environmental cualification program has been to (1) assure resolution of the
deficiencies identified in the Technical Evaluation Report previously
forwarded to you under letter dated December 10,1982, and (2) to verify the
statement f rom your February 10, 1984 letter that "TMI-1 is currently in
compliance with the Environmental Qualification Rule 10 CFR 50.49 as
applicable to TM]-1" and as modified by subsequent submittals dated February 22,
1984 and May 7,1924 and by Licensees Amended Response to Union of Concerne'

Scientist's Petition for Show Cause Concerning TMI-1 Emergency Feec=ater
System, dated March 26, 1984

As part of our overall program review, the staff has been reviewing the
envirenmental qualification of the TMI-l emergency feedwater (EFL) system.
This review has, to date, encompassed two meetings in Bethesda, MD, about five
days of audits at GPU huclear corporate headouarters in Parsippany, NJ, and theexchange of numerous letters. The staff is continuing its review of the EFW
systec.

That review has identified a number of deficiencies for the EFW
system environmental cualification, as identified in the NRC letters of April
25, and May 3,1984 We understand that supplemental information relative te
the EFW system will be submitted to the NRC shortly and that GPU documentattor.
will be available for audit by r:id-June 1984

Based on our audits of the EFW system to date, we believe that the icentifice
deficiencies raise generic issues requiring resolution. Principally, these
questions relate to the methodology used to identify equipment that mus; be
environmentaly qualified as well as the adequacy of existing supporting
documentation. We have, therefore, been unable to conclude that you are
presently in compliance with 10 CFR 50.49, as stated in your letter of
Feb rua ry 10, 1984 (as sodified).

p g,4 t7-696
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'
Accordingly, we request that you submit a resporise that addresses each of the
actions identified in the enclosed request for additional information. In
addition, we request your evaluation of this matter, specifically, your
reaffirmation of your view regarding whether THI-1 is presently in compliance
with 10 CFR 50.49.

Your response should be provided within 30 days of receipt of this letter.

The reporting and/or recordkeeping requirements of this letter affect fewer
than ten respondents; therefore, OMB clearance is not required under P.L.
96-511.

ince rely,

l[i

us i nu Netor.

Division of Licensing

Enclosure:
Request for Additional

Infonration

cc w/ enclosure:
See next page

'
.

|

'
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GPU Nu:1 ear Corperation -1
,

50 289, TMI.1

Mr. R. J. Toole
O&M Dire: tor, Till-1 Jordan D. Cunningham, Esq.r

( GPU Nuclear Corporation Fox, Farr and Cunningham
P. O. Box 480 2320 North 2nd Street
Middletown, Pennsylvania 17057 Harrisburg, Pennsylvania 17110

Ms. Louise Bradford
Board of Directors TMIA

P. A. M. E. 1011 Green Street
P. O. Box 2GB harrisburg, Pennsylvania 17f02

'

Middletown, Pennsylvania 17057
..

It. Marjorie H. Aamodt
R. D. f5
Coatesville, Pennsylvania 19320

Docketing and Service Section
U. S. Nuclear Regulatory Comission Earl B. Hoffann
'Washi ngton, D. C. 20555 Dauphin toonty Comissioner

Dauphin County Courthouse
Chauncey Kepford Front and Market Streets
Judith H. Johnsrud Harrisburg, Pennsyivania 17101

Environmental Coalition on Nuclear Power Ellyn R. Weiss
433 Orlando Avenue Bamon, Weiss & JordanState College, Pennsylvania 16801 20001 S Street

, Suite 430
Judge Reginald L. Gotchy Washington, D.C. 20009Atomic Safety & Licensing Appeal Board
U.S. Nu: lear Regula tory Comission Mr. Steven C. ShollyWashington, DC 20555

union of Concerned Scientists
J. B. Lieberran, Esq. 1346 Conne:ticut Avenue, N. k'.

Berlock Israel & Lieber7ran Dupont Circle Building, suite 1101
26 Brea key Washington, D. C. 20035
hew York, hew York 10004

Ivan H. Smith, Esq., Chaimar.
Atomic Safety and Licensing Board

.
*

fit. Thomas E. .'briey, Regional Adninistrator Washington, D.C.U.S. hu: lear Regulatory ComissionU. 5. h. R. C.', Region I 20555-

G31 Park Avenue
King of Prussia, Pennsylvania 19406

._

enry J. Edles, Cnaiman,
.

Atomic Safety & Licensin; Appeal
Board

ANGRY /TM! PIR: U.S. hu: lear Regula tory Comissio-
1037 Ma: lay 5:reet leshing te t. D: 20555
Harrisburg, Pennsylvania 17102

tr. John H. Bu:k
Atomic Safety & Licensin; Apoeal

Jo nt. Le vi r. , is : . board-

Fe sylva t %:h : 'c i :'et
t.i . ,',u:' es- Repsla :n y Co- i!! : P

.e-'.1: ' :- kas - :: - t- ::55;
*

1:. ;2ii

h! rris ou rg , ' e- * sy i ,5 *.14 17I20
.
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GPU hu: lear Corocration -2- General Counsel,

Federal Emergen:y Mana;e ent A;en:y
Mr. Tno as M. Gerusky, Dire: tor A Th: Do:ket Clerk
Bureau of Radiation Prote: tion 1725 I Street, L',

Pennsylvania Decartment of Washington, DC 20472
Enviromental Resources

P. O. Box 2053 Karin W. Carter. Esq.
Harrisburg, Pennsylvania 17120 505 Executive House

.P. O. Box 2357
Harrisburg, Pennsylvania 17120

harvin I. Lewis
6504 Dradford Terrace Dr. James Lamb
Philadelphia, Pennsylvania 19149 313 Woodhaven Road

Chapel Hill., North Carolina 27514.

G. F. Trowbridge, Esq. ; Dauphin County Office Emergency,
Shaw, Pittman, Potts & Trowbridge Preparedness
1800 M Street, N.W. Court House Roon 7 *
Washington, D. C. 20035 Front & Market Streets

Marrisburg, Pennsylvania 17101
J. S. Wetmore
Manager, PWR Licensing Christine' N. Kohl, Esq.
GPU Nuclear Corporation Atomic, Safety & Licensing Appeal
100 Interpace Parkway Board -
Parsippany, New Jersey 07054 U.S. Nuclear Regulatory Comission

Washington, D.C. 20555
Ellyn R. Weiss
Hamon, Weiss & Jordan Ms. Lennie Prough
20001 S Street N.W. Suite 430 U. S. N. R. C. - Till Site
Washington, D.C. 20009 P. O. Box 311

Middletown, Pennsylvania 17057
.

Pt. Virginia Southard, Cnairman Mr. Robert B. Borsum
Citizens for a Safe Environment Bab:ock & Wilcox
264 Walton Street Nuclear Power Generation Division
Leccyne, Pennsylvania 17043 Suite 720, 7910 Wookont Avenue

Bethesda, Maryland 20S14
Dr. David Hetrick
Professor of hu: lear Energy Mr. Gustave A. Linenberger, Jr.
University of Arizona Atomic Safety and Licensin; Board
Tucson, Arizona 85721 U.S. Nuclear Regulatory Comission

Washington, D.C. 20555
Mr. David D. Pixwell, Cnaiman
Board of Supervisors
Londonderry Township
RFD#1 - Geyers Church Road
Middletown, Pennsylvania 17057 Mr . C . W. Smyth

TMI-1 Licensing Manager
GPU Nu: lear Corporation

Regional Radiation Representative P. O. Box 430
EPA Re: ion I!! Middletown, Pennsylvania 170,,0
Curtis Building (Sixth Floor)
6th and Walnut 5treets
Pniladelonia, Pennsylvania 1910!

Mr. Ri:na-: Cente Governor's Dffice of State Plannin;
lenio' Resice-: Ins:e:::. (73;.1) ant Develoonen:
' l . ?. . t. . : .

'

AUh : Coe tinat:r, Se a.a.syi v a r i a..
* . 1: !!' 5:att :l e a -i n; .: .: t
9 ttit x., Fe..s.d va na 17'57 I

nnsyl va nia 1712C

-
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GPU hu:iear Cer:: ration 3
-

Snel con J. Wolf e, Esc. , Cna innan
Atomic Safety & Licensin; Board

-

Washin9 ton, D.C. 20555
,

.

t

,

Jane Lee
133 Valley Road
Etters, Pennsylvania 17319

.

Bruce Molholt
Haverford College
haverford, Pennsylvania 19041

.

Norman Aamodt
R. D. f5, Box 428
Costesville, Pennsylvania 19320

fli:nael McBride, Esq.
Le50euf Lamb, Lef oy & ll:Rae
Suite 1100
1333 Ilew Hatoshire Avenue, fi.W.
Washington, D.C. 20036*

.

.
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REQUEST FOR ADDITIONAL INFORMAT10N
'

THREE MILE ISLAND, UNIT 1

DOCKET NO. 50-289

1. At the time of restart, all electrical equipment important to
safety, as defined in 10 CFR 50.49, {s required to be qualified or
safe plant operation is required to be demonstrated with equipment
not shown to be qualified. Therefore, for any item of equipment
that will not be demonstrated to be qualified prior to restart, a
justification for continued operation (JCO) must be submitted. An
acceptable JC0 can be based on one or more of the following criteria:

The safety function can be accomplished by some othera.
designated equipment that is qualified, and failure of the
principal equipment as a result of the harsh environment will
not degrade other safety functions or mislead the operato".

b. Partial test data that does not demonstrate full
cualification, but provides a basis for concluding the
equipment will perfom its function. If it cannot be
concluded from the available data that the equipment will not
fail af ter completion of its safety function, then that
f ailure must not result in significant degradation of any safety
function or misleading infortnation to the operator.<

c. Limited use of administrative controls over equipment that has
not been demonstrated te be fully cualified. Fcr any
ecuipment assured to fail as a result of the accicent
envirennent, that f ailurt must not result in sigr.ificant
degracation of any safety function or misleading informa:ic-
to toe operator.

2. The licensee should reaffim that in perfoming its review of the
methodology to identify ecuiprent within the scope of ,

10 CFR 50.49('b)(2) that the following steps have been addressed:,

1. A list was generated of safety-related ,el,ectric equipment as
definec in paragraph (b)(1) of 1.0..CFR .59 49 required to re .ain
functional during or following design-basis Loss of Coolant
Accioent (LOCA) or High Energy Line Break (HELB) Accicents. ;

The LOCA/HELE accidents are the only design.-basis accidents
which result in significantly adverse environments to ele:-
trical equipment which is requireo for safe shutdown or
accident mitigation. The list was based on reviews of the
Final Safety Anslysis Report (FSAR), Technical Specificaticm. |Entgency Operating Frotecures, Piping and Instrumentatler
Diagrae: (P& ids), anc electrical distribution diagraes;

.
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2. The elewtary wiring diagrams of the safety-related
( electric >.; touipment identified in Step 1 were reviewed to

identify any auxiliary devices electrically connected directly

equipment (e.g., automatic trips) y of the safety-related
into the control or power circuitr

whose failure due to pos-
tulated environmental conditions could prevent required
operation of the safety-related equipment and;

3. The operation of the safety-related systems and equipment were
reviewed to identify any directif mechanically connected
auxiliary systems with electrical components which are neces-
sary for the required operation of the safety-related equip-
ment (e.g., cooling water or lubricating systems). This
involved the review of P&lDs, component technical manuals,
and/or systems descriptions in the FSAR.

4 honsafety-related electrical circuits indirectly associated
with the electrical equipment identified in Step 1 by cocinon
power supply or physical proximitf were considered by a review
of the electrical design including the use of applicable
industry standards (e.g., IEEE, NEMAN, AN51 UL, and NEC) anc
the use of properly coordinated protective relays, circuit
breakers, and fuses for electrical fault protection.

3. Reaffim that all design basis events which could
potentially result in a harsh environment, including flooding
outside containment were addressed in ioentifying safety-related
electrical eovipment with the scope of 10 CFR 50.49(b)(1).

4 Tne level of cetail for the proposed resolutions af the eculoment
environnental qualification oeficiencies, identified in the FRC TEC.
detec hovember 5,1982, shoulc be similar to the examples that are on
the enclosed sample. For each TER equipment itee, the deficiencies shoule tt
listed and a preposed resolution identified for each deficiency.

5. Verify completeness of the '.ist of equipment required"to be environmentally
~

' qualified. ~ lectrical equipment important to safety, a , defined inE
.

10 CFR 50.49, need not he envirementally quali.'ied if one or core
of the following criteria are satisfied:

a. Equipnent is not required to perfom a safety function durin;
or following expcsure to the harsh environment createc by a,

design basis accicent (DBA), and f ailure of the eouipment will
not aeversely impact safety functions or mislead the operater.

J b. Eauipment ii reovired to perfom a safety function during or
following a DBA, but is not subjected to a harsh environment4

as a result of the DBA.
,

,

I
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f Equipment performs its function before its exposure to a hersnc.

environment, and the adequacy of the tine margin provided is
justified; subsequent failure of the equipment as a result of
the harsh environment will not degrade other safety functionsor mislead the operator,

d. The safety function can be accomplished by some other
designated equipment that is qua11fied and satisfies the
single-failure criterion; failure of the principal equipment
as a result of the harsh environment will not degrade other
safety functions or mislead the operator.

.

.

.
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DesceIptIon
IMenwf oc t we er, SIIIC

DefIcIencIee Praposed IIesoIwtien.

FIIC Iten Ibsesor ModeI J tc) Cetegory 4

A. (loctrical.Cablejcentinuedl

9) Ceneral flectric cableg I.S Doewmented evidence of appellficetten Testing and acelysis had seet been perferused on ihts cable et the
time of the TER/5ER review 3 therefore, ipsellfication doctementet t-

se emettlpelr therencouple Enedeepsete was noted es being Inedeepsete by filC. Quellficellea defecleacle
entenelen cable with for aluellficellen time, meterles eging, beoeldity, toeper etwre,
e orell ehleid and redlet ten were Identitled. A rewtow el thepressere

opplicetkensfor this cable Indicated its only use was with,

originally lastelled thermeconsples. There are no safety-related
theolyllcellens for the thereccowples la the plant; thov efore,Therefore, thesecaele ebes not toepaire atuellftcetten..

cenconents should be In IIIIC Category Ill.A. Espalpeent (. pt fre

Quellficetten.

TO Seceral Electric cablel I.8 Dneweented evidence of appellficetten Testing and enelysis had not been perforund en this cab 8 et the
time of the TER/ifR revleug therefore, epsellf tcellen dorueentetl

M cross-Ilaked poly- In*demse te was noted as being inedeepsete by IIIC. Qwellficellen def felencle
ethylene Insulellen for epsellfication time, emeterial e9 pg, hemsidity, tempretwre,1

with necerone jechef pressure, and redletten were Ident s fled. Ilowlew of the
applicellens of this cable Indicated its only use was la the
redletten montterlag systese, eAlch Is met a safety-related
system. Therefore, als references to this cable were deleted
f ram the apsellficetten progreso ef ter it was determined the cable

camponents shoesld be In IIIIC Category ill.A, fepsipnent f ==hese
is not used in safety-related applicellens. Therefore t

=pt fre

Quel 1fIcetten.

98 General Electrle cableg f.8 Docweented evidence of epsellficellen Testing and analysis-hed seet been perforund on this cobte et th-
time os the 1[R/$1R reglows therefore, epsellficellen encwmentet,

76 ewbber-Inewleted with inadequate was meted es being Snadeepsete by filC. Quellficellen deficiencl.
a hypoten Jacbet for appellfIcellen time, esterles aging, beeldity, t e sture,

and redlellen were Ident s fled. Itevle.e of I
pressure | ens of thle cable Ind?cated its only esse was In theapplicat
redlet ten sent tering system, 3Alch is not a safety-related
system. Therefore, all references to this cable were deleted
f rom the apsellficellen program ef ter it was deformined the cabl

cenconents should be In IWIC Category lit. A, Equlge.ent E.these
is not weed in safety-related appIlcellens. herefore

.pt fr

Quellficellen.

".f1MP[ r
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y,est fis_Emi, ent tg Deficeeacles (caaHawedt
iDescriptlen

imeneferterer, IIRC

fluC 11e=_I8umeer, Nde f ttcp Ce .s OmfIcIencIee Preposed stoseIetien

u
' .g

C, flow SwllO(5
Ber ton, 2:19 f.8 Documented estemace of equalificellen these components were scheduled for replacement hensever, en

apsellflod replacement was identitled et the flee of the ite/5fRinade ,sete review. Therefore, documented evidence of apsellfication was
fadicated as Inodogysete. 'They will be replaced by iguet t fled
Rosemount % del 1851, Series S transellters. Qwel l fic a t ion is
vogstred for post-accident redletten only. Mosemeent Test

llev 8, dated Fabrisery 1981, bos been evaluated and
108025,f y the Rosemount Model 1153, Serles 8 trenonitters

Report
found le equali*

for the noeseel service conditlene and the postateted
11e Instelledpost-eccident redletion at the

eperellonel llte of the Model 815), wees S has been detee*Ined*

by Rosemount to be 20 yearsg therefore, these components will
roepstre replacement et the end of this period. These arselffled
replacement r==gwments should be In IIRC Category I . A, testge nt
Quellfled.

Necnid, DASS1) 1.8 Decismented owldence of <psellficetten These components were schedeled for shleiding er replacement, and
agwellfleetion wee not ewellable et the flee -f the IER/ SIR review.inadegsete Therefore, the decimented evidence of apsellfl -flon wes

,
considered I Q te by fitC. Qisellficetten was re<swired for1

post-accident redletlen only. The sbloiding design for theseI

camponents has been completed, and the redletion envirosament is
now alld. Therefore, these components sheiste be la senC
Category lit.8, tapel ement Ilot la the Scope of the Rowleis.l

94 . fl0W 181Nf9811TIR5
9tiese ces ,enenti,esere scheduled for

10,38 General Electric l.3 Documented evidence of ageellficetten At the time of TER/SER review,he decIslose was mode to test ne
either testing er enelysis. T

so,11 Cf/MAC SS) Inade,se te component for redletten because redletten cowsed by a design
besIs accident Is the only harsh enviresument to iAlch these
casuponents are avec subjected. Subsegsently, the Ct/MAC SM
transmitters were tested by ifyle Leberaterlos. Qastificatinn uses
provided la Ifyle Test Report 45957-5, July 30, 3902. Revlow end
evolvetten of the test report revealed that these congeaents are
geallflod for the roepstred condittens. Therefore, these
iguellfled ets should be la leRC Category I. A. Egstpment
Quellfled.

se to de And Isorthrop I.B Daewmented evidence of apseIIficellen This campanent wes originally scheduled for reptocament; however,
no gewellf f ed replacement was identified et the 91=e of TER/5f R

On0 Oyu)4m0 Imed gente reolow. Therefore, documented evidence of geell fIcetlen wes
Indicated es feedegwete. Swbsegesent ly, it was determined that

Iethis ccmaponent would perform no safety-related fisaction.
provides only ficie Indlcellen for the SCIS and does met pre Ide
any control fisnction. The re<pstred centrol fvactlen for the
systen is provided by f 5L t/2-7548 R4,8 and -314,0. Ikerefore,

this component should be In IIRC Category Ill. A Eqw1gnent f =egt
fran Quellftceflon.

S RMPI T
I V d.
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B5. _5peciflej aystyment_EQ Oeficiencies (continuedl.

Descripflee
(Menwfecturer, IIRC

DefIcIencIee Preposed OlesoIetIen
fRC 19me tsum6er Mode 1,,_t t g) Se[egery .

-?
r. mlost Cowinnt CtwitRs

83 General Electric 3.8 Dociamented evidence of epsellficetten Quellfleetlen deficiency wes Identitled es the redletten pere-

67 7700 Series Inedequate meter and was originally to be resolved by onelysis end/or
testing. This deficiency was applicable becovse 18ese MCCe had
not been epsellflod to e harsh redlet ten environment. toter, the'

aquellfication was selected to be by the method of testing, A
detalled wethdemn of the MCCs was completed to identify ne

.
specific casponents of each MCC. An InvestigatIvo stufy was
undertaken to properly select the components to b f aclesd 4 In
the test progress. These components, which were obtelned from the-

stettons telth considerellon for the vintage, were essembled late
e test model designed to be representattue of all MCCs. a
redletion test ises conducted for this model. Wyle Test Report
45912-30 was evolueted. The deficiency le resolved by this test
report, and this item is folly speellfled to all environmeMol
parensters. Therefore, these aquellflod C ,- cnts should he la
18HC Category E.A, Equipment Quell fled.

ft. DW11f58-ORivtII PtM"5

79 Ceneral tiectric 1.8 Dncweented evidence of epsellf f cellen the apsellficellen of these casyenents was not established et the
Sr633m C23A Inedewete time of IER/51R revlow, and the camponents were stated to be

ayuellfled for redletten during a post.-lMBA operetten only.
General Electric has provided eguellficetten decismontat ten In Its
Recorf IstDC-300M/83asl0024 trobrisery 8983) for the p p motors et

Sesed on flue ovelwet ten of the dele in these refier ts,
snese smotore are aquellflod for the normal and the postulated
post-DRA envirormeentef conditlens. Therefore these qwellfled*

ce . 2ts should be in IIRC Category 1. A, taps,pseent Quet t tted.t

80 Cenerel Electric 3.9 Doricented evidence of .peellf tcellen The apsellfleetlem of these components was not established et the
43 Sw M1FsCFIA Inedequate time of itR/itR review, and the camponents were sieted to t=e

apsellflod for redlet ten thering a post-CBA operet ten only.
General Electric has provided appellflcellen ducirentation in Its
liepert MEDC-30066/831sE0024 (Febewery 1983) for the pw=, noters et

Besed on the ovelwetten of the data la these reparts,
these motors are quellflod for the normel and the postulated
post.0BA environmental canditlens. Therefore, these eyeell f f ed
cessponents should be la IIRC Category 8.A. Espsipsnent Quell fled.

37 Generet flectric fl.A Docipented evidence of quellficellen The apsellficellen of these cesgenents wet not es' eblished et the !t

S*6338tC25A Ined.m ale fine of ifR/SER revlev, and the components were stated in he
Sw % 11sC7em qwellflod for redleflon ehering a post-0BA operation only.

Generel Electric has provided eguellf fcetten documentation In its
pow let0C.300M/83 set 0024 (february 19631 for the pw ,=utors e

Based on the evoluellon of the date la these vervsets,
these motors are quellfled for the e st end the postuleted
post-fMA environmental conditlens. Therefore, these quellflod
crepanents should b In IdfEC Category 8.A. fquipment Qwellfled.

" w t' t 1
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33 Static-O Ring II.A Decismonted evidence of eyeellficet ten Isot applicable because these components are not subjected to
33 rast.3 la Enede.Ivete harsh enviresumental cond8 tlenet therefore, fliey are delete.1 fem

the aquellficet ten progree. These components should be in esIRC
Catocery ill.8, Espelpannt Isot in the Scope of the A low.

36 Static-O Ring II.A Decismented evidence of ersellficellen h t applicable beceese these components are not subjected to
% 17sI-AAS M le Inedeepeete harsh envirovemental conditlensg therefore, they are deletof frere

the alwellficellen progree. These c to sheistd k In IsRC.

Category III .8, Espel sment Not In the of the b elow.i

Isane Barbadete 97f Al?St 98 4 plane. These cepponents isore feceed la mild enviresuments et the time of
ek.e the f(R/StR review; cerefore, ne deficiency uses identifled.

$&:; - fly, deficiencies were Identified for pressure,
temperetwee, and Inesoldity only. Therefore, these Bernsdel.
871-41755 presswee switches will be replaced with equellflod
Rosamount Adel 1853
testeditsModelIIS$, Series 8 transmitters. Rosemoesnt hos

Series 3 fransmitters and prowlded the
yeellfled documentetson In Test hport 808075,flev 8 dated
rebrwery 1983. The report hos been reviensed and eveIseted and
fewed to speellfy the transseltiers for the resguired cond8ttens.
The ipsellflod Ilfe of the hdol 1953, Series 8 transmitters hos
been deterielned by Ibesemmunt to be 20 yeeral therefore, these
cosuponents will toepstre replacement ef ter this period. These
quellfled replacement ce=ponents should be placed la 988C
Category 1.A. tapsipment Ovellf fed.

W. Ppf 518st IRAfr9tliffR5
.

Isans telley, 84tf ISA lenne At fhe flee of flee TEll/SER revlems, no deficiency was identified
saane FCSS6DORAAlW f for these Selley pressere transmitters. Ilonsower , these

trans=ltiers are re<pstred to be ipsellflod for post-eccident
redlettesi enly. Wyle Ines conducted testing en these trenseltters
and provided epsellfIcellen decismentetten in Test Itepart 4S99 F-40,
Septesdner 1983. The report has been reeleased and evolveted, and
it lies been deteristned that tInese transsnitters are aquellfled for
the re<psgrod occident redlellen dese. Therefore, these speellflod
ceyonents should be pieced in letC Category 8.A, Esgulpsment
Ovallffed.

*;r.Mf'| r

n. .
. ..


