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|The Safety Evaluation Report (SER) Sequoyah Nuclear Performance Plan, :NUREG-1232, Volume 2, was based on the information submitted by the Tennessee
|

Valley Authority (TVA) in its Sequoyah Nuclear Performance Plan (SNPP), !it was issued on May 18,through Revision 2, and on supporting documents. !

In88, by the U.S. Nuclear Regulatory Qomriscion staff for the restart of i

Sequoyah Unit 2. The SNDP addresses the plant-specific concerns requiring
resolutinn before startup of either of the Sequoyab units In particular, the

SER addressed required actions for Unit 2 restart. j

!

In most cases, the progranratic aspects for Unit 1 are identical to thrse ;

for Unit 2. TVA provided a description of the differences la pr ;rans between [
This was submitted by TVA in its ;

Unit I and Unit 7 in Pevision 3 of *.he SNPP. t

letter dated May 9, 1988. Where the Unit 1 program is different, the staff's '

evaluation is provided in this SSER which is a supplement to the staff's SER in
NUREG-1232. Volume 2.

On the basis of its review, the staff concludes that Sequoyah-specific issues ,

have been resolved to the extent that would support the restart of Sequoyah
'
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1 INTR 000CT!0N

On September 17, 1985, the Nuclear Regulatory Comission (NRC) Executive
Director for Operations issued a letter to the Chairman of the Board of
Directors of the Tennessee Valley Authority (TVA) pursuant to Title 10 of
the Code of Federal Regulations Part 50.54(f) (10 CFR 50.54(f)). This letter
requested information on the actions TVA was taking to resolve NPC's concerns
about TVA's nuclear program. These concerns were divided into four
categories: (1) corporate activities, (2) the Sequoyah Nuclear Plant (SQN),
(3) the Browns Ferry Nuclear Plant and (d) the Watts Bar Nuclear Plant.

TVA's Corporate Nuclear Performance Plan (CNPP), which was preparad in response
to the NRC letter, was originally submitted to the NRC on November 1,1985.
The revised plan was submitted on March 10, 1986, subsequent revisions were
submitted to the NRC on July 17. July 31 and December 4, 1986. Me mh 26 and
December 10. 1987. The NRC staff Safety Evaluation on the revis, CNPP,

through Revision 4, was issued on July 78, 1987, as NUDEG-1230. Volume 1.

:n addition to its corporate plan, TVA prepared separate plans to address
site-specific problems at its Sequoyah and Browns Ferry nuclear plant sites.
A separate plan has yet not been submitted for the Vatts Bar nuclear plant site.
Volume ? of NUREG-1232 documents the staff's evaluation of the corrective
actions implemented by TVA to resolve problems at Sequoyah. In many cases,
long-term corrective actions, extending beynnd startuo, are reouired to fully
resolve these issues. The Sequoyah Nuclear Performance Plan (SNPP) was
sebnitted on November 1, 1985. Revisions 1 to 3 to 4e plan were provided to
the *$C by TVA on April ! and July 2, 1987, and May 9, 1988, respectively.
Separate staff evaluations will be issued for Browns Ferry and Watts Bar at a

,

: later date.

This Supplemental Safety Evaluation Report (S F is a supplement to Volume 2
of NUREG-1232. Volume 2 is the staff's evaluat wn of the restart of Secunyah
Unit 2. It was issued by the staff's letter dated May 13, 1988. This SSER is
the steff evaluation on the restart of Sequoyah Unit 1. It is the staff's
evaluation of the differences in the Unit 1 SNPP programs from the programs
evaluated and approved for Unit 2. These differences were documented in
TVA's letters dated March 31 and May 9, 1988 and in the meeting with the staff
on April 14, 1988. The meeting turnary was issued on May 4, 1988.

For Sequoyah Unit 2, TVA established a Sequnyah Task Force on March 19, 1986,
to review implementation of the corrective actions applicable to Sequoyah, to
initiate specific actions to address Sequoyah problems, to monitor and ensure

.
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that a list of all known work items has been compiled, and to review the
process and identification of those items required to be completed before
restart of Sequoyah Units 1 and 2, which were shut down by TVA in August 1985.
This task force examined the distribution of Sequoyah-related issues that had
been identified by the corporate level team of industry advisors, to confirm
that root causes of problems were suitably addressed. Sequoyah site specific
issues deal primarily with operations, maintenance, design contr71, and manage-
ment system implementation. The SNPP describes the programs and activities
planned by TVA to improve performance in each of these areas.

To complete its assignment, the Sequoyah Task Force developed a list of Sequoyah
plant activities (except for those of a routine nature) to be completed before
restart. The Sequoyah Activities List (SAL) was based on issues identified by
NRC inspections, TVA quality assurance (qA) audits, American Nuclear Insurers
(ANI) audits, institute of Nuclear Power Operations (INPO) inspection ' reports,
Sequoyah corrective action reports (CAR) and discrepancy reports (0*t), TVA
Nuclear Safety Review Staff (NSRS) and Nuclear Safety Re',iew Board (NSRR)
reports, employee concerns, Sequoyah reactor trip reports and licensee event
reports (LERs), and technical issues identified by TVA's Division of Nuclear
Engineering (DNE).

The Sequoyah Task Force established criteria (Section IV.2.0 of the SNPP) to
determine which items were required to be resolved for restart. The staff
reviewed and accepted these criteria by letter dated June 9e 1987. The task ,

force reviewed the process the line organization used to identify, evaluate, i

disposition, and close out items and reviewed the adequacy of planned actions
'

to be taken before Sequoyah Unit 2 restart. As new issues arose and work
activities were developed, they were reviewed by Sequoyah management to
determine their importance to restart. The Site Director had to approve all
new items added to the restart list; however, only the Manager of the Office of
Nuclear Power (ONP) (present title is Senior Vice President / Nuclear Power)
could delete items that had been desionated for restart.

IFor Unit 1, the identification and tracking of restart items are being accom-
!plished by TVA's permanent tracking system and reporting of open items (TR0!)

computer system rather than by the SAL used for Unit ?. The Unit i restart c

list was developed by an item-by-item review of completed and open Unit 2 and
comon restart activities and of open Unit 1 issues. The criteria used to '

guide the line organizations in raising potential restart issues and making
recomendations to management have been the same restart criteria used for Unit
2. The Site Director has designated either the Restart Director or Assistant '

to the Site Director to evaluate proposed new activities and ascertain that
these activities meet the restart criteria.
TVA described a number of special programs to ensure integrated corrective |
actions dealing with prnblems created by deficiercies in the past conduct of

-

activities. Section Ill of the original SNPP identified special programs that '

needed to be resolved before restart of Seouoyah Unit 2. These include
programs to:

complete tN documentation and resolve electrical ecuipment*
|envirnnmental qualification cuestions initially raised at the

time Sequoyah was shut down j

!
r
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verify the adequacy, with regard to safe plant restart, of past*

selected safety-related design modifications keeping in mind the
weaknesses in past design control procrams

reexamine cable tray support analysis for weaknesses in the*

analvtical basis

corplete systen analyses where proper design documentation did'

not exist in the past

verify the adequacy of piping and supports that were not*

ricorously analyzed and where alternate analysis nethodology has
been poorly applied in the past ,

resolve any differences in the effects of increased temperatures*

during main steam 1 int breaks engendered by revised vendor
analysis

resolve identi'ied areas of noncompliance with 10 CFR 50,*

Appendix R, fire protection requirements

assess the adequacy of the welding progran at Sequoyah, an issue"

raised through the employee concern program

exanine issues with regard to instrumentation sensing lines*

Since the original issuance of the SNPP, TVA added other special programs
to Section III of the plan. These ir.clude programs to:

determine if a problem exists with regard to pipe wall thinning,*

similar to that which led te a pipe rupture at the Surry Nuclear
Plant

establish a Restart Test Program'

'

review replacement components and parts and resolve those that*

do not meet the same quality requirements as the installed
equipment

1 assess the adequacy of cable ampacity design calculations
i

resolve cable pulling concerns such as sidewall pressure, bend*

radius, jaming, anc vertical drop

correct a misapplication of actuator fuses*

resolve an apparent nonconfomance with 10 CFR 50, Appndix A,*

involving containment penetrations

There are other programs as well to consider miscellaneous civ' engineering
issues, moderate energy line break flooding, containment enatings, emergency
core coolino systen (ECCS) water loss outside the crane wall, platfom thermal
grcwth, and heat code tracecbility, vany of these programs are applicable to

,
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:Units 1 and 2 although actual implementation fnr Unit 1 may not have beer
,

completed until after Unit 2 restart.

The programs mentioned above were evaluated for Sequoyah Unit 2 in Sections 2 |

through 4 of the Safety Evaluation Report (SER) on the SNPP through Revision;

2. This SER was issued as NUREG-1232 Volume 2, on May 18, 1988.

This SSER addresses the differences in the SNPP programs between linit 1 and
Unit 2. These differences were described in Revisinn 3 to the SNPP which was
submitted by TVA to the staff by letter dated May 9, 1988. This SSER follows4

the same format as NUREG-1232, Volume 2. Where TVA has stated there are no i
;

differences, this SSER will refer to the apprnpriate section in the NUREG.
,

Another major problem area included tlie concerns expressed by TVA employees
regarding the cuality of TVA's nuclear activities. The prngrams relating to

.

!

i employee concerns are briefly described in Section 5 of this evaluation.

The NRC plans for addressing allegations is discussed in Section 6 of this |
; ;

| evaluatinn. I

!

:

| |
|

1

i
!

j

l ;

i
!

! |
i<

i |

i !
| i

i !

I t
i

a

!

I

) |

I ,

{
<

r

1 i
I i
! i

i !

I !

I r
'

i
'

TVA SER Yol. 2, Supp 1 1-4 Preliminary Report |
l

i

I i

|



_ - _ _ _ _ _ _ _ _ _ _ _ _

.

* *

2 ADEQUACY OF DESIGN

One of the root causes of the problems at Sequoyah was the failure to
consistently document changes to the plant's design basis and to maintain
the plant's configuration in accordance with that basis. TVA's efforts to
strengthen its design control programs and to assess the effects of past
weaknesses on the plant are discussed below.

TVA's efforts in its design control programs were evaluated for Seouoyah Unit 2,
in preparation for its restart, in the staff's SER, NUREG-1232 Volume 2, on the
TVA Sequoyah Nuclear Performance Plan (SNPP). This section of this SSER is on
the differences in the SNPP programs for Unit I concerning the adequacy of
design. Where there are no differences in the SNPP program from that evaluated
in NUREG-1232, Volume 2, for Unit 2, the reader will be referred to the
apprcpriate section of the NUREG. This safety evaluation is a supplement
(SSER) to the NUREG. Because this SSER has essentially the same table of con-
teats as.NUREG-1232. Volume 2, the appropriate section is the same section as
in this SSER.

By letters dated March 31 and May 9,1988 and a meeting on April 14, 1988. TVA
identified the differences in the SNPP programs for Unit 1 from those approved
by the staff for Unit 2. The meeting summary for the April 14, 1988 meeting
was issued on May 4, 1988. These programs, for the adequacy of design, are the
following: design baseline and verification program (DBVP) (Section 2.?) and

design calculations (Section 2.3.2.). TVA assumed Unit I was
civil engineering (Nde 5) for many electrical design calculations. These werein cold shutdown
revised by TVA before the restart of Unit 1 and are discussed in Section 2.3.3.

As with Unit 2, there are Phase !! programs for DBVP, design calculations
program, alternatively analyzed piping and supports, and cable tray supports
for Unit 1. As discussed in NUREG-1232 Volume II, the Phase I prograns are
completed before the restart of the unit and the Phase !! prograns will be
completed after restart. There have been meetings with TVA on June 22 and

| July 21, 1988 on Phast !! programs. The meeting samaries were issued on
July 1 and August 4, 1988.

{ The Safety System Quality Evaluation (SSOE) Insoection was conducted on the
Unit I containment spray systen (CSS) by the staff in part to audit the adequacy
of the design programs for Unit 1. The SSCE was to provide additional assur-
ance that the major programs had been properly implemented by TVA on Unit 1 and
that the major design and construction problems had been identified and resolved,

before Unit I restart. The SSQE is discussed in Inspection Report (!R)
50-327/88-29 which will be issued in September 1988.

All comitments made by TVA for these prcgrams for Units 1 and ? pre identified
in the appropriate sections below. These comitments ray also be stated in
NUREG-1232, Volume 2.

.

TVA SER Vol. 2, Supp 1 2-1 preliminary Report
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2,1 Plant Modification and Design Cont.*ol_ ,

TVA did not identify any differences in the Unit 2 program for Unit 1.
The staff's evaluation of this program for Unit 2 is in Section 2.1.2 of
NUREG-1232, Volume 2. The conclusions of the staff are from this SER. The ,

DBVP and calculations review programs are discussed in Sections 2.2 and 2.3
below, respectively.

TVA's inproved design change control progran will be irplemented in two phases
for current and future plant endifications.

The first phase was to be isplemented befete restart of Unit 2 and included
a change control board and a transitignal design control system. This process
requires that design changes that are to be implemented be contained in ,

This will facilitate thecomplete packages specific to the appropriate unit.
reviews required to ensure that each change has been quality engineered, that |

it can be installed and tested, and that documentation and safety anal p s are
complete and based on actual plant configuration. A task engineer was as'igned;

to coordinate these efforts. [

The second phase in the development of the improved design control program is
to establish a permanent design control system based on the plant'

modification packace concept. A procedure will be developed to ensure a i

comprehensive and focused evaluation of rodifications and proper implementation '

and follow through. Enhanced aspects of this program include the use of the
actual plant configuration for design, updated design criteria, accurate
reflection of the modification in licensing documents, and an integrated, i

project-oriented approach to handle changes to the plant, as opposed to the
fragmented work-plan approach used in the past.

; ,

In its December 11, 1986 letter, TVA comitted to consolidation of the "as-} constructed" and "as-designed" information on 09VP primar, drawings before the
.] end of the second refueling cutage (Cycle 4) after restart of Unit 2. The

staff finds this cemitment acceptable because (1) the first refueling is |
i presently plarned for several renths after restart and (21 in the interim, the

'

|
actual configuration will be depicted on marked-up drawinas available for:
engineering and operational purposes,

j

By letter dated December 15, 1987, TVA stated that Divisina of Nucle 6rj
Engineering procedures, which were needed to establish the process forSite level ipreparing Sequoyah implementing procedures, have been irplemented.,

procedures and training were completed by March 31, 1988.
;

;

has not comitted to implement a single drawing system for drawings other
f

,

T ',i
thaa DBVP drawings which are used by operations to operate the plant (prinary '

j drawengs such as P& ids). Othe drwings will apparently be produced only as
needed to support modificatiu The staff believes that a core comprehensive |

approach, which includes schedulina details and identi'iration of a71 other :

drawings to be raintained as configured, is needed. In a letter dated April 1,.

'

1987(a), TVA stated that the details regarding comprehensive scheduling ofThe staffdrawings to be raintained as-configured is still being develcped. ,

considers this item te be a post-restart issue for both Units 1 and ?.
"

.

TVA SER Yol. 2, Supp 1 2-2 Prelininary Report
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On the basis of the findings as documented in NUREG-1232 Volume 2, the staff
concludes that TVA has taken the appropriate steps to correct deHgn control
problems at Sequoyah for the restart of Unit 1. The staff will review the
transitional design control system during its review of the Phase !! portion
of the DBVP. The staff's evaluation of the OBVP is given in Section 2.2 below.

2.2 Design Baseline and Verification Pronram

2.2.1 Introduction

TVA's special design baseline and verification program (DBVP) to assess the
effect of past weaknesses in design and configuration control and to identify
any corrective actions that may be required is addressed in SNPP Secticn !!!.2.
The DBVP is discussed in Section 2.2 of NUREG-1232. Volume 2. The intent of
this program is to provide additional confidence that the plant meets 'its
original licensing basis.
TVA identified differences in the Unit 1 08VP prngram from that for Unit 2. I

Tnese differences are evaluated below. |
|

2.2.2 Evaluation

TVA submitted the SNPP to the NPC on November 1, 1965. Revisions 1 and 2 to
the plan were provided to the NRC on April 1 and July 1, 1987 respectively.
Although the SNPP was primarily directed at problens identified at Sequoyah
Unit *. some of the programs were also applicable to Sequoyah Unit 1. The

staff .afety evaluation of the SNPP through Revision 2 is contained in
NUREG-1232, Volume 2.

TVA submitted Revision 3 to the SNPP to the NRC on "ay 9, 1988 and provided a
description of Seouoyah Unit I startup progrtms that are different from the
Unit 2 programs. The Sequoyah DBVP was identified as a program area where

! differences exist between Unit I and Unit 2. The differences identified wer*:
| (1) the Unit 1 OBVP takes credit for reviews already done under the Unit ?

program and (2) respcnsibility for the review of testing has been transferreoI

to TVA's restart test program.

TVA's DBVP was developed to 6ssess the effect of past weaknesses in design and
configuration control at Sequoyah and to identify ieouired corrective
actions. The Unit 1 DEVP program is described in Section !!!, Part ? of the
SNPP. The Unit 1 program includes (1) verifying and establishing the plant
functional configu/ation. (2) re.:enstructing the desien basis (3) reviewing
and evaluating modifications since the operating license was issued againstI

the design basis, and (4) performing the modifications developed from this
review.

The Unit 1 DBVF was initially describeu in TVA's Parch 31, 1988 submittal en
the Unit i restart plan. The Unit 1 DBVP is baing implerented in two phases.
The prc restart phase addresses the Unit i pnrtion of the systems required to
mitigate accidents addressed in Chapter 15 of the Final Safety Aralysis Report
(FSAR) and systems required to provide safe shutdown. The post-restart phase
continues ergineering activitief within the pre-restart phase that TVA consid-
ered not essential to safe restart but are necessary to address identified
design con.rol problems. TVA used the staf' approvec restart criteria to

t
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decide what was essential for safe restart. The post-restart phase will also
include other safety-related systems.

;

TVA defined the scope of the post-restart (Phase II) portinn of the CBVP in a
letter. The staff has not completed its review of the Phase !!fiay 12,1987

program; however, this review by the staff is not essential to issuing an SER
that addresses the acceptability of TVA's p.'oprans to support restart of
Sequoyah Units 1 and 2. An evaluation of the Phase !! program will be issued
by the staff at a later date.

Scope of Pre-Restart Phase

The scope of the Unit 1 pre-restart phase of the DBVP as described in Revision
3 of the SNPP is identical to the scope of the Unit 2 program. The staff.

'

review and acceptance of the Unit 2 pre-restart phase of the 08VP is
documented in Section 2.2.?. of NUREr,-1232. Vol. 2. Based on the staff's

I

previous review and acceptance of the Unit 2 pre-restart scope, the staff'

concludes that the same scope and system selection for Unit 1 is acceptable.

Unit 1 and Unit 2 Program Differences

Revi:; ion 3 of the SNPP identified two program differences between the Unit 1
and Unit 2 DBVP: (1) the Unit 1 procram takes credit for reviews that had
been perforced under the Unit 2 program and (2) responsibility for the reviewThe first itemof testing has been transferred to the restart test program.
is acceptable to the staff provided TVA identifies and evaluates all areas of
the Unit 2 program reviews where Unit I differences exist.

During the Unit 2 DBVP functional test requirements were identified by the
DBVP and provided to the restart test progran. For Unit 1. the functional
test requirements will be evaluated by the restart test program and the
results accepted by the DBVP. TVA's EA performed an assessment of the
management controls established for the conduct of Unit I restart testing.
Based on its review. EA supported the DBVP plan to accept the results of theThe staffrestart test program to satisfy the functional test requirements.
censiders TVA's plan to transfer responsibility for the review of testing to
the restart test program acceptable. The staff evaluation of the restart test
program is contained in Section 4.9.

During a meeting with TVA on July 21. 1988, the staff identified twn areas of
the Unit 1 program description for system evaluations and corrective actions

TVA stated thatthat were different from the Unit 2 program description.
these areas were identical for both units and comitted to provide a revision
to the Unit 1 program description to clarify these items.

?.2.3 TVA Independent Oversight Review

As an integral part of the DBVP. TVA's Engineering Assurance (EA) group of the
Division of Nuclear Engineering performed an independent oversight review of
the CBVP. An in-depth description of the independent oversight review process
and its results for Unit 1 is contained in TVA Report EA-OP-003. "Engineering
Assurance Oversight Report, SCN Unit 1 OBVP." dated June 27. 1988. The

objectives of this independent revier are the same for Unit 1 as *.he objectives
were for Unit 2.
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In an effort to gain further confidence in TVA's DBVP and in particular the
independent oversight activities of the EA organization relating to this DBVP,

.

the NRC staff has reviewed a sample of five supporting back-up data packages.'

These docunents address the results of the Engineering Assurance oversight'

review efforts including an independent evaluation and verification of actions
| to ccerect and close-out outstanding issues. This review was in addition to

the NRC inspections of TVA's DBVP (Reference Inspection Reports 50-327
.

#

j 328/86-38. -45 and -55, 50-327, 328/87-14 and -31) which also assessed the
effectiveness of the EA oversight effort.

a.

The five data packages [ Action Items C28 and C40 (Observation C6) E25

) (Observation E6). E65 (Observation E3), E91 (Observation E14) and 0-12
(Observation Q2)] consisted of resultg of analysis reviews and verifications

1.

by the DNE and the EA organizatiens which support the action items /observa-
t' ions in the EA Reports EA-OR-001 and EA-OR-001S. As a result of reviewing
each of the five packages, the staff found that the EA organization wasi

! actively and effectively involved in evaluating and reviewing the DNE DBVP
efforts and in assessing and verifying the findings, corrective actions and
close-out of these packages. Further, the staff cencludes that the restart
open issues previously reported in EA-OR-001 and -001S have been adecuately
resolved and closed out.

1 Of particular interest has been the resolution of Action Item 012 (Observation
' 2). This action iten resulted from a design deficiency identified in CAQR

86-03-012 and pertains to: A. design criteria not being maintained; B. design
calculations not being maintained; and C. plant configuration (as-built)j

! design documents being different fron FS#A comitments.
I

In regard to Part A, Engineering Assurance has verified that all Sequoyah Uniti

2 design criteria are complete with the issuance of the restart design basis
docunent (RDBD). All post-restart design criteria development is comitted to,

be completed by June 1, 1989. This latter issue is a post-restart open item.
In regard to Part B, Engineering Assurance has verified that DNE has adeouately

4

reviewed all safety-related calculations to ensure they are technically adequate;

; and up-to-date and that a cross-reference inferration system has been estab-j lished to maintain accountability of the status of calculations against
; pertinent documents, drawings and other calculatiors. All issues in Part B
]

|
are, therefore, closed.

The deficiency and corrective action associated with Part C was transferred to4
'

The corrective actiona separate corrective action report SQ-CAR-86-04-021.
requires that the FSAR be updated and verified to the current design and as-
built conditions. The schedule for corrpletion o' this action in is April 1989.
This issue remains open.

The restart noen issues previously reported in EA-0R-001 and -001S have been
adeouately resolved and closed out.

The staff will verify that all committed post-restart design criteria are
completed by June 1989. The staff will also verify the corpletier of c e rec-
tive action report SQ-CAR-86-04-021 by April 1989. In the process of c.wolet-
ing these actions, the resolution of design deficiencies will invo?. -
consideration of unreviewed safety questions pursuant to 10 CFR 50.59 es
apprcpriate.
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Based on the above M d the staff's previous review of the progeam and its
implementation on Unit 2. the staff concludes that the EA program for Unit 1 is
acceptable.

2.2.4 Conclusions

TVA initiated the DBVP and EA independent oversight review as part of its
effort to correct past desion control deficiencies identified t,y emplovee
concerns and design control reviews. This progran was extensively reviewed and
inspected prior to Sequoyah Unit 2 restart. The staff concludes that the same
pengram with the modifications discussed above is sufficient to correct design
control problems at Seouoyah Unit I and that once the defined corrective
actions are completed, the plant will,cenform to its licensing basis.

In a phone conference call with TVA on September 16, 1988. TVA stated that the
DNE review board has been disbanded and was not included in the Unit 1 Phase !
DPVP. This board was used in the Unit 2 Phase ! DBVP. In the meetino of
July 21, 1988 on Phase !! OBVP, TVA stated that this board would also be used
in the Unit 1 Phase ! DBVP. The meeting sumary was issued on August 4,1988.
In ft.rther telephone conference calls on this difference between Unit 1 and
Unit 2 0BVP, TVA stated that it would submit justification for not needing this
board in the Unit 1 Ph',se ! DBVP. This justification will be submitted by
September 30, 1988 before entry of Unit 1 into Mode 2. The staff will
complete its evaluation of the Unit 1 DBVP without the use of the DNE review
board before it approves entry of Unit 1 into Mode 2.

Based on the inspections on Unit 2 and the SSOE insoection on the Unit 1 CSS,
the staff concludes that Phase I of the DBVP has been sufficiently implemented
for Unit 1 to heatup and enter Modes a and 3. The Unit 2 inspections are
discussed in Section 2.2 of NUREG-1232, Volume 2. Tha staff will review the
transitional design control system during its review of the Phase II portion of
the DBVP.

2.3 Design Calculations Program

TVA ard the NRC have conducted several reviews in the past that have shown
inadequate documentatici of the calculations supporting the design basis for
TVA's nuclear plants. "Jlculations were determined to be missing, incomplete, ,

.

or outdated. TYA's engineering disciplines (nuclear, mechanical, civil, and
electrical) hava each developed programs to rese!ve these problems. These

efforts include (1) identifyirq essential calculations; (2) verifying the
existence of, or regenerating, essential calculations; (3) ensuring the tech-
nical adequacy of these calculations; and (4) ansuring the calculations are
current.

Essential calculations are those which address existing plant systems ne
features whose failure could (1) result in a loss of integrity of the reactor
coolant systan, (2) result in the loss of ability to place the plant in a safe
shutdown condition, or (3) result in a release of radioactivity off site in4

excess of a significant fraction of the 10 CFR 100 guidelines.

The calculations review efforts for the engineering disciplines is discussed in
detail in Section 2.3 of NUREG-1232, Volume 2. The following sections discuss'

and evaluate the identified dif'erences in the TVA design calculation program
for Unit l'.
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| 2.3.1 Nuclear and Mechanical Calculations

The nuclear and mechanical calculation review progrim for Unit 2 was described'

in Section III.4.2 and III.4.3 of the SNPP. TVA did not identify any'

differences in the prograns for Units 1 and 2. Based on Section 7.3.1 of ,

P.UREG-1232 Volume 2, the staff concludes that the nuclear and mechanical engi- i

neering calculation review effort has been adequately defined and implemented ,

to identify the necessary essential calculations for the oper6 tion.of Sequoyah;
that the technical adecuacy of the calculaticns has been adequately

,

demonstrated; and that necessary corrective actions are being scheduled in :'

accordance with the staff approved restart criteria. Therefore, the staff
finds the TVA actions for resolution of nuclear and techanical calculations
concerns acceptable for the restart of Unit 1.

j

2.3.2 Civil Calculations

2.3.2.1 Introduction :

J

!
The civil calculation review program for Sequoyah Unit 2 was described in
Section III.4.4 of Revision 1 to the SNPP. The scope of the civil calculationi ,

j review plan was described in greater detail in TVA submittals to the NRC on
July 21, 1987 (Gridley) and August 21,1987 (Gridley). The staff safety
evaluation of the SNPP throunb Revision 2 is containd in NUREG-1232. Volume 2.

,

]

|
TVA submitted Revision 3 to the SNPP to the NRC on May 9, 1988. Part 2 of i

j Revision 3 provide-d a description of Sequoyah Unit 1 start-up programs that are i
different from the Unit 2 programs. The Sequoyah civil engineerino program was '

identified as a program area where differences exist between Unit 1 and Unit 2.
The difference identified was that TVA would submit a final report on Inspec.
tia. and Enforcement (IE) Bulletin 79-14 for Unit 1. IE Bulletin 79-14 had,

-
:

,

been completed by TVA on Sequoyah Unit 7; however, tFe bulletin was still
considered open by TVA on Unit 1. ('

t t

TVA originally identified concerns with IE Bulletin 79-14 in Section !!!.15.1i

i of the SNPP urder the heading of miscellaneous civil engineering issues. The i

staff's evaluation of this topic was contained in Section 2.7 of NUREG-1232, ;

Volume 2. TVA had also covered the topic of piping and supports in the civil
'

calculation program in Section !!!.4.4 of the SNPP. The staff evaluation of f

j the civil calculation program was contained in Section 2.3.2 of NUREG-1232, |
,

Volume 2. For Sequoyah Unit 1, TVA combined the discussions of IE Bulletin ,

79-14 and the pipe support calculation effort under the heading of civil !

!engineering program in Revision 3 to the SNPP.
4

I 2.3.2.2 Discussion

The Unit 1 civil engineering program was initially described in TVA's March 31,
1998 submittal on the Unit I restart plan. The TVA submittal identified that ;

,

i

! the Unit I civil engineering progran was essentially the same as the Unit 2 !

program with the exception that a final report would be submitted on IE ;
i

I Bulletin 79-14 for Unit 1. The Unit 1 IE Bulletin 70-14 implementation had i
been addressed by an employee concern reoort (EN ?1?C2). EN 21202 identified L

that discrepancies existed with previous TVA pipe support inspections on Unit 1 -

I and that TVA initiated a pipe support enhancement program as a corrective f
I acticn. j
i i

! !
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In a meeting with the staff on April 14,1988 (Meeting Sumary dated May 4,
1988), TVA presented additional details on the program scope of the IE Bulletin

7 79-14 and pipe support calculation efforts. In addition TVA stated it would
i

use the same criteria for determining required restart modifications for Unit 1,

that was used for Unit 2. TVA submitted the results of this IE Bulletin 74-14'

evaluation in a letter dated August 4, 1988 (Gridley).

| IE Bulletin 79-14 requires that licensees verify that the seisnic analysis of
piping applies to the actual corfiguration of the plant. As a result of
concerns raised by the original NRC inspections of TVA's IE Bulletin 79-14
program at Sequoyah Unit 1 TYA initiated a sampling inspection program. As

,

part of this program, 80 piping isometrics inside the containment were
inspected using Special Maintenance !gstruction M!-6.17. :n December 1985 andy

1

February 1986 TVA's quality assurance staff identified weaknesses in the
MI-6.17 walkdowns and, as a result, two Corrective Action Peports (CA9s) were
issued. In response to the CAPS. TVA performed additional inspections of the

,

80 piping isometrics to Special Maintenance Instruction SMI-1-317-24 (SM!-24).'

This program was reviewed by the employee concerns program (EN 21202). The

employee concerns report found the Sequoyah Unit 1 program had been
substantially irrproved to correct past deficiencies and concluded that no,

: further corrective action was required.'

In its August 4, 1988 submittal, TVA identified a more comprehensive program
Thisfor the evaluation of rigorcusly analyzed piping at Sequoyah Unit 1.

program included the evaluation of all cpen items that had been identified from
previous programs against the piping analysis and support designs, and the;

upgrading of the support calculations to the new design criteria SQN-0C-Y-24.2.
The scope included 162 pipirg analyses and approximately 2900 piping suoports.

3

I TVA developed Special Maintenance Instruction SMI-0-317-69 (SMI-69) to control
the collection of additional as-built data for the Unit I rigorously analyzedi

piping. In its submittal, TVA identified that approximately one-third of the
| pipe supports and all but six piping iso ~etrics were inspected to SMI.69.
1

SMI-69 contained renuirements for as-built dimensioning of pf pug that had not<

been obtained by some of TVA's previnus walkdowns.

) TVA used the criteria in 50N-DC-V-24.2 to evaluate supports and CEB-CI.21.89 to
identify the required restart modifications. TVA identified that 373

; modifications were required to meet the criteria in SQN-0C-V-24.2 and 179
! restart nodifications were required to meet the criterie in CEB-CI-21.89.j

| TVA's submittal also identified that the closure of IE Bulletin 79-14 for Unit
1 rigorously analy:ed piping in comon plant areas was based on TVA's originalI

TVA alsoinspections supplemented by the additional SMI-24 inspections.;

identified that the comon area supports had been previnusly evaluated by the
Unit 2 calculation program which included a fJnctional verification inspection

In addition to the rigorously analyzed piping TVA,

per CEB-Cl 21.83.
identified that alternately analy:ed piping within the scope of IE Bulletin:

79-14 had been addressed by the Sequoyah alternate analysis gregran. This!

program had been previously described in Section III.S.O of the SNPP.

TVA SER Yol. ?, Supp 1 ?-8 preliminary Report
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2.3.2.3 Evaluation

TVA's civil calculation program for Sequoyah Unit 2 as described in Section
111.4.4 of the SNPP involved the identification of essential calculations,
verification of retrievability, regeneration of missing essential calcu-lations
and verification of the technical adequacy of existing calculations. The Unit 2
civil calculation program was extensively audited by NPC calculation program
inspections and the NRC integrated design inspections. The staf f's evaluation
of the Unit 2 program is contained in NUREb1232. Volume 2.

Pevision 3 of the SNPP identified that the Unit 1 program was essentially the
same as the Unit 2 program except a final report on IE Bulletin 79-14 would be
issued. During the review of civil engineering calculations, TVA determined
that a large number of rigorously analyzeri pipe support calculations were not
retrievable. The Sequoyah Unit 1 program combires the regeneration of the pipe
support calculations with the resolution of IE Bulletin 79-14 The Urit 1 pro-

gram scope for rigorously analyzed pipe supports as described by TVA is more
comprehensive than the Unit 2 program since additional detailed walkdowns were
perfortred for Unit 1. Based on the staff's previous review of the Unit ?
pregram, the same program for Unit I with the addition of a final reoort on !F
Bulletin 79-14 is acceptable.

TVA identified that it did not use the uporided (SMI-69) IE-Bulletin 79-14
walkdowns for cortrron areas where the supports had been previously evaluated by
the Unit 2 program or for pi;ing covered by the alternate analysis program.!

The supports in Unit 1 common areas had been functionally verified during the
Unit 2 pipe support calculation effort. In addition, the NRC's integrated
design inspection of the essential raw cooling water system had performed as'

built inspections of the common area for Unit 2. TVA's alternate analysis
program procedures for piping inspections had been rreviously reviewed and the
staff's evaluation is contained in Section 2.4 of NUDEG-1232. Volume 2. Based

on the staff's previous acceptance of the l' nit 2 piping and support evaluatiens
and the Unit 2 alternate analysis program, the same programs applied to Unit 1

!

are also acceptable.

TVA identified that it used the same criteria for Unit 1 to evaluate rignrrusly
analyzed pipe supports that had been used for Unit ?. The staff's evaluatien
of these criteria is contained in Section 2.3.2 of NUREG-19? Volume 2. The,

!

staff evaluation of SON-0C-V-24.2 determined that the criteria were acceptable
for restart, and that the staff would be performing additional evaluations of

.

i

the standard component supports as a post-restart effort. The staff evaluation
| of CEB-CI-21,89 approved the criteria with certain restrictions in a letter to

TVA dated February 23, 1988. In addition, the staff identified several
i

concerns with TVA's irrplementation of the pipe support criteria for Unit ? in
Inspection Report 50-3?7, 328/88-12. TVA's resolution of these inspection
items is also applicable to Unit 1. All supports must satisfy the restart
Criteria as accepted by the stiff before the restart of Sequoyah Unit 1; the

| present schedule for compliance with the long-term criteria is the end of cycle; 4 for l' nit 1 ( August 4,1988 submittal). TVA's use of the same criteria, as
i

|
accepted by the staff, for Unit 1 that was used for Unit 2 is acceptable.

1

I TVA's implementatien of IE Bulletin 79-14 for Unit 1 bas been reviewed bv

| several NRC inspections. The NRC's original inspections identified cencerns
with TVA's IE Dulletin 79-14 pregram on Unit 1. TVA's subseauent corrective

|
actiers we're reviewed in Inspection Deport 50-327. 209/85 49. The inspection,
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report identified several pipe support discrepancies and TVA was cited with a
violation. Inspection Report 50-327, 328/86-16 identified additional discrep-
ancies in a follow-up inspection. Inspection Report 50-327, 3?8/86-55 closed

i the violation from Inspection Report 85-49. The inspection report also con-
i

tained a review of the work being performed under Special Maintenance Instruc-
tion SMI-1-317 24 The inspection report did not identify any violations or
c'ev i a tions . The st,5f' also performed a Safety System Quality Evaluation
inspection of the Unit 1 Containment Spray System. This inspection included a
sample review of pipe support calculations and pipe suoport as-built configura-
tion. In addition to these inspections the NRC conducted a special as built
inspection of the essential raw cooling water system. Inspection Pepnrt 50-327,
328/87-52 which covered the Unit I and Unit 2 common plant piping. Based on
inspections perfomed by the staff of,IE Bulletin 79-14, review of TVA's
implementation of the bulletin by the employee concerns program and TVA's addi-
tional inspections using SMI 60 the staff concludes that TVA's IE Bulletin
79-14 program for Unit 1 is adeouste to verify the as-built piping configura-
tion. *he staff plans to document the final close out of the bulletin for

,
'

Sequoyah Unit 1 after the restart of Unit 1.

%.3.2.4 Conclusions

TVA initiated a civil calculation progran to assess the adequacy of existing
) civil calculations and regenerate missing calculations. This program was

extensively reviewed and inspected prior to Sequoyah Unit 2 restart. The staff
concludes that the same prenram with the additional as-built verificatien
perforced for Sequoyah Unit 1 is acceptable for restart.

' 2.3.3 Electrical Calculations ,

The electrical calculatier, review program is described in Section !!!.4.1 of
'he SNPP. The TVA electrical 'alculation review penaram is divided into two,

Phase I for each unit is to be conSleted before plant restart of thatphases.
unit and covers the essential minimum set electrical calculations needed for

!Phase !! covers the remaining electrical calculations and will be-

restart.
completed after plant restart. The staff notes that TVA has committed to expand
and fomalize its calculation control progran over the long-term to cover all

1

j calculations, not just those identified as the essential minimum set. The

j staff relias en this commitment as the most effective means to assure that i

TVA's electrical calculations required to assure safety are maintained in the
acceptable condition that the present program has established.

i The staff has evaluated the restart electrical design calculations for Unit *
in Section 2.3.3 of NUREG-1232. Volume 7 The staff concluded in its '

evaluation that there was reasonable reassurance that electrical systens are
adequate 'nr the safe restart and operation of Unit 2.;

i

1 In NUREG-1?32. Volume ?, the staff's conclusion en the general adequacy n# the (
electrical calculation program for Unit 2 did not extend to Unit I rest'irt !,

!
'

i
because of the following reasons

(1) A number of calculations do nnt assume two unit operatien and requira
upgrading to suoport Unit 1 operation.

(2) A rueber of de'iciencies identifiec' as required vr restart Fave bean
cerpleted for Unit 2 but not for Unit 1.
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TVA provided information on the restart electrical design calculations for
Unit 1 in its submittals dated August 4 end 11,1988. TVA stated in its
letters that to demonstrate the adequacy of the electrical calculations program
for Unit I restart, it is both necessary and sufficient to demonstrate that the
above two staff concerns have been fully addressed. TVA stated that this is
being accomplished by documenting that:

<

all Unit 1 specific essential minimum set calculations have been issued*

and that all calculations that assume Unit 1 in Mode 5 have been revised
to adequately address two-unit operation, and

all deficiencies applicable to Unit I restart have been resolved or are*

presently scheduled for completion before restart of the unit.

The staff has reviewed these submittals and concluded that TVA has not provided
sufficient detail for the staff to cenclude that there is reasonable assurance
that the electrical systems addressed will provide for the safe restart and
operation of Unit 1. TVA provided this detail by letter dated September 15, ,

1988. The staff has not completed its review of this information.

Lastly, there are a number of deficiencies designated to he corrected after
restart and there are a number of long-term programs TVA has comitted to
undertake after restart. These are listed in the various documents cited in
Section 2.3.3.1 of NUREG-1232 Volume ?. Expeditious completion of these long
term commitments was assumed in the staff's evaluation of the adequacy of the'

TVA electrical calculations program for Unit 2.
,

Because Unit I has been in Mode 5 (Cold Shutdown) since 1985, there is littleI

Therefore, the staff concludes that TVA's submittalsdacay beat in the core.
provide the reasonable assurance for Unit 1 to enter Mode 4 (Hot Shutdown) and
Mode 3 (Hot Standoy) before the staff completes its evaluation of the restart
electrical design calculations. The staff will complete its evaluation of
' hue calculation before it approves entry of l' nit 1 into Mode 7 and
criticality for the reactor core,

?.3.4 Branch Technical Position PSE-1i

The sta##'s evaluation of Unit 2 against Branch Technical Position (BTPI PSP-1,
is given in Section 2.3.4 of NUREG-1232 Volume 2. The staff cencluded that
Unit 2 acceptably met the BTP,

r

| The staff will be evaluatino Unit 1 against the BTP PSA-1 as part of its
evaluation of the Unit 1 electrical design calculations. This is discussed in
Section 2.3.3 above. The staff will complete its evaluation before it approves
entry of Unit 1 into Mode 2.

i

2.i Alternately Analyzed Pining and Sucaorts

SNPP Section 111.5 describes a TVA progran to verify the 3cequacy 4 piping and
pipe supports tnat had been installed and Qualified by alternate analysis (AAI
criteria. TVA's AA criteria use general criteria art cuidelines *o locate

| supports in lieu of rigorous piping analysis. This is oiscussed in Section 7.a
,

| of NUPEG-1232 Volume 2.
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TVA is conducting a two-phase program to resolve the concerns on the Category I
(safety class) AA piping systems. TVA provided a description of the Phase !
program activities in Section !!!.5.2.1 of the SNPP. The scope of the Phase I

i progran includes those systems required to mitigate events addressed in fSAR
Chapter 15 and safely shut down the plant. This scope is consistent with the ,

a

scope of Phase ! of the Design Raseline Verification Program. The Phase ! '

review effort involved screening of AA piping systems for specific deficiencies
that had been identified in TVA's AA procram as discussed earlier. The Phase ij
scope is evaluated in Section ?.4.2 of NUREG-1232 Volume 2.4

The staff evaluation of restart progran implementation was based on an audit of
the Unit 2 program. On the basis of this audit, the staff concluded that TVA ,

ihad adequately defined and was adequately implementing a program to ensure that
short-term safety concerns would be identified, evaluated, and resolved be'ere
Unit I restart. TVA was unable to provide the basis for the deflection

|
criteria that ensure that pipe supports are rigid. In a letter dated

|
January 28, 1987 TVA stated it will perform an evaluation during the long-tern
program to justify the adequacy of the criteria. This was acceptable to the
staff.

| TVA, in a letter dated August 18, 1986, defined a set of interim acceptance
criteria for evaluating piping and pipe supports in the restart program. TVA !

j
originally defined the proposed interim criteria in terns of exceptions to FSAR;

conini trents . These exceptions and the staff's acceptance of them are listed in
! Section 2.4.2 of NUREG-1232, Volume 2. In addition TVA proposed criteria for I,

!

support evaluations taken from Section 3.8.4 of the current NRC Standard Review
Plan and from Subsection NF of Section !!! of the American Society of ..

!

i
Mechanical Engineers (ASME) Code. These criteria are not in accordance with !

j the Seoucyah FSAR; noretheless, the use of these criteria on an interim basis j

is acceptable to the staff. However, the long-term progran should use the

.| criteria that r'eet the commitments in the FSAR. |
I

:
!

|
TVA discussed the scope and activities of the Phase !! effort in Section 5.2.2
of the SNPP. This is evaluated in Section 2.4.2 of NUREG-1232, Volume 2. !

| Phase II will evaluate the remainirg Category I AA safety class pipino systems !

| rot required for restart for the areas of concern identified in the Phase i
! Phase !! also will address instrument lines ard their supports. Thej program.

acceptance criteria for Phase !! will be TVA's established design criteria for
piping and supports. TVA presented the scope and the schedule for Phrse !! inj

a letter dated April 8, 1967. In addition to the deficiencies evaluated in the.'

'hase I program TVA also will address the areas of concern listed below in the
Phase !! program.

i

consideration of thermal flexibility analyses for piping systens with*

j operating temperatures between 120"F and 200*F
i consideration of the interface between AA pipirg and deadweight supported*

piping for pipe sizes less than or ecual to 2 inches in nominal diameter!
a

consideration of the effects of lorg piping runs and large concentrated! '

! weights

As discussed in Section 2.4.2 of NUREG-1232 Volume 2, the staff concludes that
TVA has defined an adequate pre 0 ram for resolution of shcrt-term safety1

!

!
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concerns required for plant restart. On the basis of its audit of sample !

i jesign packages and a field inspection of sample Unit 2 piping systems, the ;

The staff concludes i
i staff found that the program was adequately implemented.

lthat completion of the Phase I program for Units 1 and 2 will provide
!i confidence that sufficient safety margins exist--in the design of AA piping /i
i

support systems required to mitigate FSAR Chapter 15 events and safely shut
|;

cown the plant--to allow Unit 1 to restart.
i ,

t'
j 2.5 cable Tray supports ;

,

I TVA's original design criteria for cable tray supports were developed between !

1972 and 1974 Although these design criteria included the effects of I
j

earthquakes, they did not consider the effects of design-basis accidents (DBA). I

in 1975, TVA revised the original des <qn criteria to include the DBA 1, cads, but f
<

i

the original designs were never reviewed to ensure that they complied with the
revised criteria. This deficiency affected only the cable tray sunports;
attached to the steel containment vessel (SCV); however, other deficiencies t

found in 1984 and 1986 dictated a thcrough review of the adequacy of all the |
icable tray supports. During that review, TVA discovered that the existing

cable tray supports could not satisfy the basic comitments made in the FSAR. [
| At a meeting on July 17 and 18, 1986, TVA proposed a set of interim acceptance f
'

icriteria for cable tray supports that were less stringent than those in the
As a part of its request, TVA also comitted to restore the original |,

FSAR.'

FSAR criteria for the affected cable tray supports in an orderly manner after [1

restart.' ,

<

?.5.1 Interim Acceptance Criteria
i

2.5.1.1 Evaluation 7

|
The staff's evaluation of the interin acceptance criteria proposed by TVA is !|

given in Section 2.5.1.1 of NUREG-1232. Volume 2. The conclusions of the staff k

apply to Unit 1 and are given below, f
j !

,

! (1) Damping (
4

TVA proposed to use 7 percent of critical damping for the cable tray for the
safe-shutdown earthquake and design-basis accident (SSE/CEA) loading, as
compared with the 5 percent allowed in the FSAR. For restart of Unit 1, the 7

j eercent damping proposed by TVA for DBA/SSE loading is acceptable to the staff.

i
! (2) DBA/SSE 1.oad Combination ,I
.

in the FSAR, TVA comitted to use the absolute sum combination of SSE and DBA !1

1

I leading effects. TVA now preposes to use the square rcot of the sum of the
squares (SRSS) combination for the interim acceptance criteria. The staffi

I finds the SRSS method a reasenable load combination approach for Unit I restart
I and it is acceptable. ,

|

(3) Elimination of 1/2 SSF Lead Case

j In the FSAR, TVA co mits to considering the SSE and 1/2 SSE loads. TVA rew !i

The !proposes to use the SSE loadino only for the interim acceptance criteria.
|

;.

i
;
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i

proposed elimination of 1/2 SSE case is acceptable to the staff on an interim
basis.

(4) Allowable Stresses

In the FSAR. TVA makes a corritment that the cable tray support stresses be i

less than 0.9 times the yield strength for SSE/DBA loading. TVA now proposes i

to change this requirement to 1.7 times the American Institute of Steel Con- |

struction ( A!SC) allowables for SSE olus DBA loading, and 1.6 tirres the AISC l

allowables for the SSE alone. The criteria proposed by TVA for cable tray i

support calculations are acceptable. |
|

r2.5.1.2 Implementation of Interim Criteria
|
!The staff's evaluation of the implerentation by TVA of the interim criteria is

given in Section 2.5.1.2 of NUREG-1232. Volume 2. The conclusions of the staff !

!apply to Unit 1 and are given below.
r

(1) Cable Tray Suoports Attached to Steel Containment Yvssel

The re-evaluation of supports attached to the steel containment vessel was i

required to resolve Nonconformance Report (NCR) SCNCER 8414 The NCR addressed >

ithe fact that the cable tray supports on the steel containment vessel were not
designed for OBA loadings. The staff concluded Pat methods used in re- r

evaluating the SCV cable tray supports were : w ste and that the interim I

acceptance criteria were appropriately implement.ed to qualify the supports for
the restart of Unit 1.

'

(2) Cable Tray supports on the 9eactor Building Shield _ Wall

Many cable trays located in the annulus between the SCV and the shield wall are !

supported from the shield wall. The staff conclunad that TVA has demonstrated |

that each cable tray support attached to the shield wall had sufficient ;

capacity to meet the interim criteria for the SSE load condition. [
. |

(3) All 0*her Cable Tray Sueoorts
!

There are 2900 cable tray supports in Category I structures (excluding the i

steel containment building and the reactor building shield wall). Most of (
these are in the auxiliary building (17001 and the control building (850). The |

staff concluded that the pregram cnnducted by TVA for qualificatinn of these l

cable tray brackets and supports was adequate and acceptable for Unit ! [
restart,

2.5.1.3 Anchoring in Concrete
i

This discussion applies to supports that are anchored in concrete by means of j
base plates, anchor bolts, and embedded plates. This is evaluated in |

Section 2.5.1.3 of NUREG-1232. Volume 2. [
.

In the Phase !! design Qualification work. TVA preposed to upgrade the minimum f
safety factors for self-drilling (550) and wedge (W9) type expansien bolts to |

2.8 and 2.5. respectively. After reviewirg TVA's preposal, the sta'f concluded {
that TVA thould use, as a minir%m. the a'iginal FSAP design criterion requirirg j

;
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2.5 for WB and 2.8 for SSD as safety factors for the interin period and for the
long-term effort. TVA sbculd determine the actual safety factors and evaluste
them against the requirements of IE Bulletin 79-02.

TVA, in its submittal of January la.1987, fornitted to the interin criteria
proposed by the staff; therefore, this is acceptable.

2.5.1.4 Base Plate Analysis

The staff's evaluation is in Section 2.5.1.a of NUREG-1232 Volume 2. The

staff concluded that the modeling and analysis of base plates are acceptable.

2.5.1.5 Concrete ,

The resolution of this issue is discussed in Set. tion 2.6 of this report.

2.5.1.6 Confirmatory items

The staff identified ten confirmatory items in Section 2.5.1.6 of NUREG 1232
Volume 2. These items were identified during the audit of September 29 through
October 3, 1986, and were required to be resolved by TVA before restart of a
unit.

From reviewing the infomation provided in TVA submittels dated January 14, and
February 4, 1987, the staff concluded that TVA had taken proper corrective
action for the above ten confirmatory items and that this is acceptable for
Units 1 and 2 restart. TVA conducted a test for the wedge bolt anchor in the
area of the cracked concrete in accordance with TVA Construction Specifications
and found that no degradation of the base plate anchor was observed. Based on
an engineering judgment, this is considered to be acceptable for rr. start. Hew-
ever, an audit of the above items, including the craded :oncrete, will be,

I

conducted followir9 restart of the plant.

2.5.1.7 Conclusion

The staff concluded that the interin acceptance crtteria prepo Nd by TVA for
Sequoyah Units 1 and 2 restart, as redified in accordante with .nis report, are
acceptable for the restart of both units.

2.5.2 Diesel Generator Building Supports Analysis

As discussed in Section 2.5.2 of NUREG-1232. Volume 2, TVA has evaluated all
cable tray support calculations in the diesel generator building and the
additional diesel generator building for a failure to take the effect of zero
period acceleratien (ZPA) into acccunt. In those instances where the
originally calculated acceleration was less than the IPA, the IPA was applied
in the re-analysis. Results of the re-analysis indicate that the existing
cable tray supports are still able to serve their intenced functfen during a
seismic event. Therefore, on the basis of its inspection and its review of the
inferration presented by TVA, the staf# finds tt st ne structural modificatines
are recuired.

TVA SER Vol. ?, Supp 1 2-15 Preliminary Pepbrt
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2.5.3 Cable Tray Support Base Plate Installations

Sixteen base plates (eight per unit) for the cable tray supports in the auxil-
iary building were improperly installed in that every hole in the base olates
was drilled per the engineering drawing with a dia.teter 3/8 inch larger than i

specified by TVA procedures.

Based on its evaluation in Section 2.5.3 of NUREG-1232 Volume 2, the staff
concludes that TVA has completed all the necessary corrective actions regarding
the base plate installation deficiencies. As a result, the modified connec-
tions are ,iudged to be able to serve their intended function as recuired by the
design. On this basis and its review of Section !!!.3 of the SNPP. the staff
finds the issue of eversize holes in the base plate has been acceptably
resolved for both Units 1 and 2,

*2.6 Concrete Ouality

The TVA evaluation of Employee Concern IN-85-935-002, related to the adecuacy <

of the concrete quality at the Watts Bar Nuclear Plant site, prompted the NDC
staff to request further evaluations of the in-place strength of the concrete
at the Sequoyah site.

On the basis of its evaluation in Section ?.6 of NUREG-1230. Volume 2, the
staff concludes that all previous concerns related to adecuacy of the
structural criteria for concrete strength and frequency of sampling and
controls and standards for the bedding Fortar have been resolved for the
restart of Unit 1.

2.7 Miscellareous Civil Engineering issues

TVA identified a need to address the seismic qualificatien of components in
reeting code and regulatory requirements. This effort includes the review of
corponents, piping, pipe supports, cable tray supports, conduit supports and
heating / ventilating duct supports as well as structures. Section 15 of Part
!!! of the SNPP addresses miscellaneous civil engineering issues related to
Sequoyah.

The staff evaluated TVA's special programs to resolve the miscellanecus civil
engineering issues in Section 2.7 of NUREG-1232 Volute ?.

TVA stated that there were program differences between Unit 1 and Unit 2 in
this area; however, the differences were concerred with TVA's implerentatior c'
IE Bulletin 79-14 This is discussed in Section 2.3.2, Civil Calculations,
above of this $5ER.

As discussed in Section 2.7 of NUREG l?32. Volume 2 and en the basis of its
review of the TVA plans to execute these special programs, the NRC sta'f finds
that with prope implementation of the plans the special issues should be fully
resolved for Units 1 and 2.

7.8 Heat Code Traceability

Section !!!.15.6 of the Sequoyah Nuclear Per'ormance Plan fSNPol describes a
TVA cemitment to irvesticate raterials control concerns involving FSAC cemit-
Tents, design requirerents, and traceability relative to presture boundarv
piping em perents in the Secuoyah safety-related pipire systems. The

TVA SER Vol. ? Supp 1 0 16 Preliricary Deport
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'

m91ti-phased investigation is concerned with clearly determining the
ennmitments made ard compliance to those cornitrents relative to desien,
fabrication, installation and traceability of documentation.

The issue of heat code traceability has also been evaluated throuah the
employee enneern program (element report MC-40703). In particular, the key
issue that developed from this review was the use of TVA Class B small bore
pipe and fittings in TVA Class A applications. The TVA resolution of this
problen is discussed and evaluated in Section 2.8 of NUREG-1232. Volume ?.

The NRC concludes that TVA has properly characterized the problems with heat
code traceability as a part of the SNPP and adequately addressed the employee
concerns identified in TVA Employee Concern element r 3rt MC-40703, "Heat Code
on Related to Material Control."

*
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; 3 SPECIAL PROGRAMS

The Sequoyah Restart Task Force identified a number of technical issues of
particular interest that were to be addressed before the restart of either of

,

;

j the Sequoyah units. These issues include major regulatory programs, such as
environmental cualification of equipment and fire protection, as well as
specific technical issues, such as adequacy of electrical cables. The resolu-
tion of these issues are discussed in the sections below. In some cases,

)
j there are related employee concerns; the individual evaluations of the element

reports are discussed in Section 5. *

,,

1

I In its letters dated March 31 and May 9, 1988. TVA did not identify any
differences in the Unit 1 $NPP special programs from the Unit 2 programs that

), resolved the technical issues discussed in this Section. The staff did conduct
) an additional inspection on Unit 1 on fire protection. This inspection and the

comitments made by TVA to NRC to resolve these special programs will be;

discussed below.

. 3.1 Fire Protection

{ 3.1.1 Program Evaluation

; Following a staff inspection of July 16-20, 1984, at Watts Bar on compliance
with Appendix R to 10 CFR 50, the staff issued a Confirmtory Action Letter to
TVA on August 10, 1984 This letter identified the actions to be taken by TVA
to implement a cceplete review of the Appendix R program at Sequoyah. In
accordance with the Confirmatory Action Letter. TVA established roving fire-4

>

watches to provide continued surveillance of selected areas in the auxiliary)

building, control building, and the turbine building. These firewatches
j; covered areas of the plant that contain cable / safe shutdown system interactions

that did not rett the requirements of 10 CFR 50 Appendix R Section !!!.G. In
addition, these roving firewatches were required to cover their assigned areas,

i

! at least once an hour and document their actions in accordance with TVA's
) Operations Section Letter Administrative 73.
!

The staff evslutted the Appendix R program at Sequoyah in Section 3.1 of
;

NUREG 1232. Volume 2. This evaluation discusses the deviations reauested by
TVA from the requirements of Appendix R to 10 CFR Part 50 and the compliance of
Sequoyah to Sections !!!.G. !!!.J and !!!.0 of Appendix R. On the basis of
this evaluation, the staff concluded that when the modifications and implerenta-

-

tion of the procedural corrective actions associated with TVA's deviation'

requests (as identified in the staff's SERs of May 29 and October 6, 1986) and
redificatiens and procedures (as identified in Inspection Peports 50 327/88 and

|
50-328/88) are cor=pleted. TVA's Appendix R program will provide an,

teceptable level of fire protection, equal to that recuired by 10 CFP 50,j Appendix R. Sections !!!.G. !!!.J. !!! t. and !!!.0 for Unit 1.
!
3

{
As a result of the recent inspection (July 25-29,1988). the staff found addi-
tional interactions that had to be addressed. This is discussed in $*ction

;
3.1.5 below.

!
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3.1.2 Staffing of the Fire Brigade

By letter dated June 13, 1988, the licensee submitted a description of the
reorganized fire brigade at Sequoyah Units 1 and 2. This reorganization is
part of an overall plan to upgrade the fire fighting capabilities at all TVA
nuclear plants with professional fire brigade personnel. The rew fire brigade

;

organization is in compliance with Sequoyah Technical Specification change
87-44 submitted to NRC by TVA letter dated March 1, 1988.

TVA is cemitted to meeting the requirements of Appendix A nf Branch Technical
Position (BTP) APCSB 9.5 1 at Sequoy' . The original NPC staff approval of the
Sequoyah fire brigade is addressed in Section 9.5, Fire Protection Systers, V.
Administrative Controls, of Supplement 1 of the Sequoyah SER NUREG-0011 which

| supports the licensing of Sequoyah. The SER describes the Sequoyah fire
4

brigade as consisting of at least five rembers equipped with breathing apparatus,
portable communications equiprent, portable lanterns and other fire fightingi

equi pment . The SER also states that the fire brigade participates in periodic'

drills and meets the requirements of Appendix A to BTP ASB 9.5 1, NFPA recom- ,

'

mendations and supplemental staff guidelines.

The original fire brigade was staffed by the Assistant Shift Engineer as the
fire brigade leader and four operations personnel. The reorganized # ire

!

brigade will be controlled by the assistant shift operations supervisor
(formerly assistant shift engineer). The assistant shift operations
supervisor will serve as the incident comander but the brigade will be
staffed by the brigade leader and four individuals from the ensite Fire

,

i

Orerations Unit. The incident comander will respond to all plant fire
emeroencies and will provide the tech 1(cal knowledge of safe shutdewn systers i'

to determine the effects of fire and fire tuppressants on safety-related |

systems. The incident comander will also remain in direct enersnications |

iwith the shift operations supervisor / emergency coordination in order to
provide any technical information that may be required for the plant |

operations staff to safely shut down an operating reactor. Each duty shift of <

the Fire Operations Unit is staffed by a fire captain (brigade leader) who has
professional fire service experience; and four fire operators. The fire
operators have met the minirum standards for certification as firefighter !! '

as defined by NFPA, han had 80 hours of classroom instructions on site
specific fire protection systems as well as on-the-job-training, emergency .

health physics training, and erergency redical training. |

;

It is the licensee's position, and the staff agrees, that the reorganized fire |
brigade reets or exceeds the existing fire brigade comitments and 4

The licensee has provided a comparison of its fire brigade to |requirements. "

the requirements of BTP CMEB 9.5-1 (which the licensee is not comitted to). !
,

The comparison shows that the reorganized fire Operations Unit reets the
intent of the requirements of CMEB 9.5-1 in Sectien C.3 Fire Brigade.'

The staff concludes that the reorganized fire operatices unit Feets the staff
| guidance in Appendix A of BTP APCSB 9.5-1, in regard +n the staffing, trainirg

and equippirg of the plant fire bricade, and is acceptable.'

;

I I

fI

'

,
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3.1.3 Fire Pump Design Deficiency

TVA identified a design deficiency on April 14, 1987 which could cause Class
IE electrical e7ponents to operate ou* side of their design limits durino a
postulated Loss of Coolant Accident (LOCA) event. TVA reported the design

|deficiency to NRC in accordance with the requirements of 10 CFR 50.73 on
August 18. 1987. This report was documented in a Licensee Event Report (LER)
87 042.

1

The design basis of the plant does not provide for a LOCA condition concurrent
with a fire. This occurrence would be considered a low-probability event.
However, TVA identified the potential of the fire pumps starting aJtomatically
as the result of a LOCA condition. The electrical analysis of the Class IE
electrical system by TVA also identiffed that the fire pump starting and '

,

i

running during a LOCA ccndition resulted in degraded voltage of the Class IE'

electric auxiliary systems. Further, if power is supplied from the standby
emergency diesel generators (EDGs) these EDGs cculd also be overloaded.

,

;

There are two fire pumps associated with each Sequoyah unit. The pump motors
are supplied electrical power from their respective redundant Class 1E4

;

: electrical auxiliary systems. The pumps of each unit discharge into their
respective headers. The headers from each unit are interconnected by a

j nomally open isolation valve,
t

The fire pump mtrol looic was designed to provide an automatic start from
the fire protection beat sensors dthin the containment. The heat sensor

| actuation design setpoint temperate : was specified as 220' F. The containment4

temperature during a LOCA can exceed 240' F, causino the fire pumps to start. ,

:The startino of the fire pumps during a LOCA conditien would result in the,

j
degradation of the Class 1E electrical auxiliary pewar system. ;

1

TVA took a short-tem correction action to prevent problems during the Unit 2
|

restart by placing the Unit 2 fire pumps control switches in the lockout
position. This operation would prevent the automatic start of the fire pumps.
assnciated with Unit 2, should there be a Unit 2 LOCA event. The Unit I fire-

; pumps would be available, if reeded, for both units. [

TVA's long-tem corrective action before Unit I start-up involves medification
of all fire pump start logic. This modification blocks the automatic start of
Unit i fire pumps IA and IB during a Unit 1 LOCA condition. Similarly, the
Unit 2 fire pumps 2A and 2B would also be modified to prevent their autcratic.

|
| start during a Unit 2 LOCA condition,

On the basis of our review, the staff concludes that the modification proposedi

by TVA, to correct the design deficiency, is acceptable. The staff will review
| the electrical calculations for two unit operations to verify that automatic

starting of the fire pumps concurrent with other unit operating corditiers doest

|
not cause degradir0 of the Class 1E auxiliary electrical systems. This review

1 is discussed in Section ?.3.3 above,
i

!

'
1

i

.i
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3.1.4 Fire Protection Calculations Pevisinn 9

By letter dated June 10, 1988, TVA submitted Revision 9 of the Sequoyah
Appendix R shutdown logic calculations. TVA stated that the Unit 2 plant
configration and associated Appendix R documentation reflect this revision to
the calculations except where interim compensatory measures exist. TVA
explained that Unit 1 is in a verification process and any modifications
identified durico this process will be completed before Unit I restart except,

| where interim compensatory reasures exist.

TVA stated that the Unit 1 verification process would be completed by July 11,
1988. The staff conducted an inspection on July 25 through 29, 1988. The
Revision 9 of these shutdown logic calculations were reviewed by the inspection
team during the inspection. The staff's evaluation will be in the !nspection
Report 50-327,328/88-37 which will be issued in September 1988. There are no
unresolved Mode 4 items.

3.1.5 Insaction
An inspection of the Unit 1 fire protection program was conducted on July 25
through 29, 1988. The details of the inspection and the conclusions of the

i staff will be issued in Inspection Report 50-327,328/88-37 in September 1988.

3.1.6 Conclusion

The staff has evaluated the Sequoyah fire protection as discussed above. The ;

!staff will be issuing its evaluation of Revision 9 of the Sequnyah Appendix R
i shutdown logic and its Inspection Report 50-327.328/88 37 in September 1988 ,

;

i before Unit 1 enters Mode 2 The staff's evaluation discussed above is
sufficient to allow Unit 1 to restart from the current outage.

3.2 Environmental cualification of Electric Ecu:pment !mportant to Safety

3.2.1 Compliance with 10 CFR 50.49

A licensee must demonstrate that equipeent that is used to perform a necessary |

Safety function is capable of maintaining functional operability under all
service conditions postulated to occur during its installec life for the time f

1

: it is required to operate. This requirement is applicable to acuipment located |
!

J inside as well as outside containment. More detailed requirements and guidance
| relating to the methods and procedures for demonstrating this electrical

eoviprent capability are in 10 CFR 50.49, "Environmental Qualification of1

Electric Equipment Important to Safety for Nuclear Power Plants"; in
,

NUREG-0588, ' Interim Staff Position on Environrental Qualification on ,

'

Safety Delated Electrical Equipment" (which supplements IEEE Standard 323 and'

various NRC regulatory guides and incustry standards); and "Guidelines for
Evaluating Environu ntal Qualification of Class IE Electrical Equiprent in
Operating Reactors" (Division of Operating Reactors (DOR) Cuidelines).

The staff evaluition of the compliance of Sequoyah to requirements in 10 CFR
I 50.t9. environmental qualification, is in Section 3.2 of NUREG-1232. Volume 2.

In this evaluation, the staff concluded that the rethodolegy being used by TVA
for identi'y1rg equiprent within the scope of 10 CFR 50.49(b)(1), (b)(?) ind

1
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(b)(3) is acceptable because it provides reasonable assurance that equipment
within the scope of 10 CFR 50.49 has been identified,

ith regard to 10 CFR 50.49(b)(3), TVA evaluated existing system arrangements
and identified equipment for the variables defined in Reculatory Guide '

(RG) 1.97, Revision 2. TVA has submitted a report outlining the results of th(
review and schtdules for modifications. Racause the review N not complete,
seme of the equipment items jointly withir ne scope of W EG 0737 and PG 1.97 ,

have not been included in the 10 CFR 50.49 scope. When the PG 1.97 report and
equipment lists contained therein have been finalized and accepted by the !

staff, appropriate equipment not already in the 10 CFR 50.40 Scope will be
added in accordance with the RG 1.97 implementation schedule.

TVA will coeplete environmental cualification of the applicable FSAR Class 1E.
designed instrumentation and the FSAR post accident monitoring (PAM)
instrumentation before Unit I restart. For those instruments alread.v added to
the plani because of a remitment to meet post TM! recuirements (NUREGs-0578
and 0737), TVA will complete its envirer. mental qualification in accordance
with its responses to those NUREGs or any extension granted with respect to
those resportes.

For instrumentation that is not considered operable or net installed but that
will be complete by startup from Unit 1. Cycle 4 refueling outage in accordanc.e
with the implementation schedule for RG 1.97 or post-TMl NUREGs, eavironmental
qualification will be complete when the eauipment is installed and operable.
For that instrumentation that exists at the plants but that was not included in
the original PAM instrumentation set but that will be Category 1 cr 2 PG 1.97
instrumentatien, TVA will complete environmental qualification in accordance
with the implemertatior, schedule for RG 1.97.

On the basis of its evaluation in NUREG 1322. Volume ?, the staf' has reached
the following conclusions with regard to the cualification of electric
equipment important to safety within the scope of 10 CFR 50.49:

(1) The Sequoyah electrical equipment environmental cualificatten program
cerplies with the requirements of 10 CFR 50.49.

(?) TVA's proposed resolutions for each of the envirrnmental qualification
deficiencies identified in the staff's SEP and the FRC's TER are
acceptable.

The staff's findings regarding compliance with 10 CFR 50.49 rely on certain
medifications/ replacements that must be completed for the affected ecuiprent to
be qualified. TVA will provide certification that all restart work is complete
for Unit 1 before the entry of the unit into Mode 2.

3.2.2 Superheat Transient (Main steam Temperature Issuel

TVA designeo Sequoyah to withstand an unisolable break in a main steam lire
either inside containment or in the mata staam valve vaults (MSVVs) Iccated
autside cont sineent. As cart of this desian the electrical equipment used
curing this accident would be required tu operate in the high temperatures
generated by such a line break. After the plant was cocpleted, the infermation
er which the design was basad wss char 4ed oy Wes*4r9 ouse. This resulted inh
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increased cccident ceak temperatures in containment and the valve vaults. As a
censequence, the design of the equipment located in these areas required re-
evaluation. This issue is discussed in Section III.6 of the SNPP and involves
the Main Steam Line Break (MSLB) in the MSVVs and inside containment.

This issue is evaluated by the staff in Section 3.2.2 of NUREG-1232, Volume ?.
The staff concluded for Sequoyah Units 1 and 2 that this issue for the MSLB in
the MSVVs was resolved.

The staff's conclusion that the containment temperature profile fer the design
basis MSLB inside containment is acceptable contingent on the verification that
the analysis contained in the Westinghouse Reports WCAP-10986 and -10988 is
accurate. The staff's review of these reports is being conducted on a generic
basis and the results of the generic review will L addressed separately. TVA
has submitted information to the staff in its letters dated November l'0,1987
and February 10 June 1 and August 31, 1988.

3.3 Piece Part Cualification (Procurement)

TVA Nuclear Safety Review Staff (NSRS) reports R-84-17-NPS and R-85-07-NPS
identified deficiencies in TVA's practices for the procurement of safety-
re'.ated replacement items. NRC Inspection Report 50-327/328 86-61, dated
November 14, 1986, cited related deficiencies which were classified as a
potential enforcement item (86-61-01) for failure to take corrective
action. Specifically, the TVA program could allow previously qualified
equipment to be degraded by purchasino replacement components and parts as
commercial-grade, without documentation of its qualification and without
adequate dedication of the items by TVA. This is discussed in Section 12.0
of Part III of the SNPP, Revision 1.

TVA has established the Sequoyah Replacement Items Project (RIP). Through its
RIP, TVA will establish a maintenance history of plant replacement activities
by reviewing maintenance requests, preventive maintenance activities,
surveillance instructions, and work plans. DNE will perform a documented
engineering review and evaluation to establish the suitability of replacement
items for their intended application.

TVA responded to the staff's concern by letters dated April 1 and Dacember 8,
1087 and provided a long-term program plan by intter dated Februar.y 10, 1988.
The staff evaluated the RIP in Section 3.3 of NUREG-1232, Volume 2. The staff
concluded that this process was sufficient to support plant restart of Unit 2.

The staff has reviewed TVA's supplemental program plan to the RIP which was
submitted as an enclosure to TVA's letter to the NRC dated February 10, 1988.
This supplements the original RI? program plan which was submitted to the NRC
on April 1, 1987 and addresses TVA's commitment to provide a supplemental RIP
program plan in TVA's letter dated Decer..ber 8,1987. TVA submitted the
implementation schedule for the supplemental program plan in a letter to NRC
dated August 10, 1988.

The original pregram plan provided for TVA's review and evaluation for
adequacy of Qualification, all installed replacement items within the scope of
10 CFR 50.49 and seismically sensitive replacerent items within the boundary
of SON Unit 2 pre-restart phase o' the Design Baseline Verification (DBVP).

TVA SER Vol. 2 Supp 1 3-6 Preliminary Report
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All other Unit 2 installed safety-related replacement items were to be
reviewed and evaluated post-restart. The original program further provided
for similar reviews and evaluations to be performed on Unit I with the same
pre-restart and post-restart scheduling rescrictions. The pre-restart reviews
and evaluations were performed for Unit 2 as required.

The supplement progran changes the original program to allow for the
substitutinn of a warehouse inventory review and evaluation of safety-related
replacement items for adequacy of qualification instead of performing the
reviews and evaluations on actual installed replacement items covered within
the original scope of Unit 2 post-restart items and Unit 1 pre-restart and
post-restart items. The plan also provides for review of deficiencies
identified during the Unit 2 pre-restart effnrts and the warehouse inventory
efforts relative to the need for corrective action on replacement iterc
installed in the plant. TVA provided justifications for the proposed changes
in the supplemental program plan and the cover letter transmitting the plan.

The staff reviewed and evaluated the supplemental program plan and its
schedule for the following: (1) differences between the original program plan
and the supplemental plan; (2) adecuacy of TVA's justifications for the
program changes; and (3) adequacy, relative to restart of Unit 1, of TVA's
actions toward the resolution of Unresolved Items (URI) 50-327/87-40-01 from
NRC Inspection. Report 50-327,328/87-40 dated November 30, 1987. Additionally,
the supplemental plan was evaluated to determine if it provided an adequate
level of confidence that Un1t 1 could be operated safely. Based on the staff's
reviews and evaluations, the staff finds that, with proper implementation of
the plan, this special issue (including actions toward resolution of the URI)
is satisfactorily resolved for the 'estart of Unit 1.

3.4 Sensing Line Issues

issues were raised through the employee concerns prnoram concerning the instru-
ment line slope, compression fittings and teflon tape. These issues were
evaluated by the staff in Section 3.4 of NUREG-1232, Volume 2. TVA did not
identify any differences in the Unit 1 program from that for Unit 2.

TVA has issued an electrical design standard to be used for instrument line
slope criteria in future modifications. TVA has also issued an instrumentation
engineering requirements specification that specifies the design standards and
the reouired QA inspections. The staff has reviewed the new electrical desion
standard and believes that design standard together with the instrument
specification will prevent the future recurrence of the problem.

Based on its evaluation in NUREG-1232, Volume 2, the staf f finds that these
issues are adeouately resolved for the restart of Sequoyah Units 1 and 2.

i As e long-term acticn, corporate guidance on the use of teflon tape and a
single-defined tape replacement plan will be issued.

3.5 Welding

In Section !!I.8 of the SNPP, TVA discusses the welding project program to
evaluate the adequacy of the TVA welding prooram for all of the TVA plants and
the suitability of welded structures and systems for service. in addition.

TVA SER Vol. 2. Supp 1 3-7 Preliminary Report

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



. - .

,

,

. .

approximately 30 percent of the safety-related employee ;oncerns per tain to
various aspects of the TVA welding program.

Py letter dated January 17, 1986, TVA formally submitted its program plan to
address employee concerns related to welding for staff review. TVA formulated
its progran to evaluate the welding program at each TVA nuclear power plant in
two separate work phaps. The Phase I effort consisted of a review of the
written TVA welding prooran Idesign documents, policies, and procedures) to
ensure that the wclJing program correctly reflects TVA's licensino' commitments
and regulatory requirements. The Phase !! effort censisted of actual re-
inspection of selected welds and the inspection results were used to evaluate
the implementation of the written welding progran. In both phases of the
program plan TVA was to identify and categorize any deficiencies in the
existing program, correct the problemi, and inclement changes to prevent
recurrence.

Tne staff has evaluated the TVA welding program for Sequoyah in Section 3.5 of
NUREG-1232, Volume 2. TVA did rot identify any differences in the Unit 1
program from that for Unit 2.

.

TVA has committed to standardize among all nuclear plant sites the means of
naintaining welder cualifications. This will be accomplished by having the QC
inspector or the welder foreman initial the welder's rod issue slip indic3 ting

4 that the welder has maintained cualification by the use of the process.

Section III.3 of TVA's revised SNPP provides an action plan that will improve
the desiga control program for Sequoyah when implemented. This plan includes
the reconciliation of "as constructed" arid "as designed" drawings to achieve a
sin';1e set of plant drawings. This plan should address the irregularities
identified above to ensure that the welds and welding requirements stated on
the "as designed" drawings match the installed hardware.-

On the basis of its evaluation in NUREG-1232, Volume 2, the staff concluded
the following for Units 1 and 2:

(1) During construction of both Sequoyah units, TVA's implementation of the
OA/0C program in the area of weldino, while generally effective, was

;
inef'ective in certain instances. For example, 3 significant number of
deficient welds were found that required engineering calculations to
demonstrate their suitability for service. Tnese calculations should have
been performed during construction. In addition, discrepancies between'

the design drawings and the actual hardware installed were identified.
Notwithstanding these findings, the fact that no welds required repair to>

meet design code requirements indicates an overall effective implementa-
tion of the QA/QC program in the area of welding.

(2) The effectiveness of TVA's process for QC inspector training and
! qualification /certifi ' ion to visually inspect welds during plant con-

struction and after o, ition is cuestionable. The welding deficiencies'

discussed above shculd nave been detected and corrective actions should
have been taken.

.

*
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(3) In spite of the deficiencies found in the implementation of the QA/0C
progr&m for welding activities, including some that were of a prograrnatic
nature, the staff finds that these deficiencies have not significantly
affected the suitability for service of plant hardware.

(4) With the exception of OC inspectors' training and oualification/certif-
ication, the staff finds that other essential elements (i.e., welding
procedures, welder qualification and training, weld design and configu-
ration, and filler metal control) of a sound welding program were
functioning and the resultant hardware is suitable for service.

Therefore, the staff concludes that TVA's welding re-evaluation program has
been carried out adequately and that TVA has demonstrated that the hardware as
constructed is suitable for service, that is, the design load linivs for welded
connections have been met. The staff further concludes that restart of both
Sequoyah units will not endanger the public he&lth and safety.

For an overall improvement of the welding program at Sequoyah, the staff
endorses the following TVA proposed changes in its internal control docurrents.

contained in the SNPP:

(1) Combining the requirements of General Construction Document G-29 and
Process Specification N73MP into a single document.

1

(2) Replacing the general construction specification for each unit with
i

specific specifications.

(3) Maintaining indirect quality control of fit up inspection by monitoring
processes as provided in 10 CFR 50, Appendix B /1) by having the welder
and his foreman document that fit up is suitable for the OC inspector to
verify weld size during final inspection and (2) by having the OC
inspector selectively inspect a sample of fit ups to verify this
documentation.

'

(- Consolidate inspector training and certification into one program under
the control nf a certified Level III NOE examiner.

,

1 (5) Provide training or orientation to engineers, designers, technical super-
visors, and engineering managers of the content and use of the interrel

a

control documents.
;

" (6) Standardize the process of maintaining welder's certification by having
the QC inspector or welder foreman initial the rod issue slip indicatiro
that the specific welder has used the process.

In a letter dated January 30, 1987, TVA committed to an augmented and acceler-
ated inservice inspection as recommended by NRC staff. The inspection program

will include the elements listed below.

(1) A 100-percent examination of the ASPE Class 1 ard 2 piping field welds
will be completed in the first 10-year in-service interval. Those Walds

that remain to be exanined will be scheduled for examination in the next
plan and the restart of any unit.

<
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(2) A 100-percent examination of the ASME Class 1 and 2 pipe suppnrt field
welds will be completed ir the first 10-year in-service interval. Those
welds that remain to be examined will be scheduled for examination in the
next two consecutive refueling outages following the submittal of the
revised plan and the restart of any unit.

(3) Major component support welds made in the field on the reactor vessel,
steam generator, pressurizer, and reactor coolant pumps that have been
identified to be examined in the first 10-year program will be completed.
Those welds that remain to be examined will be scheduled for examination
in the next two consacutive refueling nutages following the submittal of
the revised program and the restart of any unit.

(a) Where possible, the percentage of welds examined during the progran will
be maintained as recui 9d by the code in the Tables IWB-2412-1 and
IWC-2412-1 (Inspectior. Program B). Note that the reouired percentages may
not be met for all categoric ci specific systems, or item numbers,
because certain systems contein a large number of socket welds that are
field welds and the majority of pipe support welds are also field welds.
Where conflicts arise with the percentage requirements, the revised
augmented / accelerated program will identify specific requirements for
relief.

Credit for program examination will be taken for all examinations performed and
no additional Class 1 and 2 fialo welds will have to be re-examined in the
remaining time of the first 10-year interval, with the exception of the Code
required additional examinations resulting from unacceptable indications in the
initial or reouired successive examinations. Future 10-year interval examina-
tions will follow their original schedule and will not be required to meet the
accelerated program.

Because the first refueling outage is scheduled to occur approximately 4 to 6
months after restart of Unit 2, the short duration of the operating time may
not provide the needed time for the increased planning and scheduling, st& fing#

and craft support required to perform the increased inspections of items 1, 2,
and 3 above. In this case, the implementation of any accelerated program
would be deferred to the second and third outages following restart of Unit 2.
Scheduling parts of the actual inservice inspection for Unit 2 fer the second|

and third refueling outage after restart rather than the first and second
refueling outage after restart is acceptable to staff.

Further, the staff recommends that TVA consider the following:

(1) using industry-genrarated standards where possible, particularly using
American Welding Society (AWS) standards for certifying the AWS scope
weld inspectors;

/2) arending relevant FSAD sections to reflect changes in conmitments and to
formalize the intent as stated above; and

'

(3) training personnel in the application of the standards adopted.
|
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3.6 Containment Isolation

3.6.1 Containment Isolation Systen Design

General Design Criteria (GDC) 54 through 57 of Appendix A to 10 CFR 50 contain
NRC design requirements for isolation of piping systems penetrating containment.
In particular, GDC 54 contains general provisions for leak detection,
redundancy, and reliability. GDC 55 recuires each line that is part of the
reactor coolant pressure boundary (RCPB) and that penetrates the containment to
have isolation valves as listed below, unless it can be demonstrated that the
provisions for a specific class of lines are acceptable on sore other defined
basis.

The staff identified apparent discrepancies in system compliance with contain-
ment isolation requirements dur *g an inspection conducted at Sequoyah on
March 3-14, 1986. Specifically, Inspection Report 50-327/328 86-20 documents
five containment penetrations of the chemical and volume control system (CVCSi

|that did not appear to meet 10 CFR 50, Appendix A GDC for containment4

isolation.'

TVA submitted, by letters dated January 23 and February 3, 1987, requests for
exemption to the requirements of 10 CFR 50 GDC 55 and 56 for the penetrations
in question. Supplemental information to these requests was submitted by TVA
nn April 8, 1987.

.

In its evaluation in Section 3.6.1 of NUREG-1232, Vs .se 2, the staff discusses
each penetration not meeting the explicit GDC requirements as identified by TVA

.

in Table 2.2 of its submittal of January 2, 1987. The discussion includes the
exemption granted b/ the staff to have the Sequoyah centainment isolation
design in conformance with GDC 54 through 57 of Appendix A to 10 CFR 50.

The staff normally requires that all power-operated containment isolation
valves have position indication in the rain control room. TVA recently
confirmed that with the exception of 22 valves, all other power-operated .

valves have position indication in the main control room. Position indication
for the 22 exceptions are provided in either the auxiliary buildino or the hot
semple room. Installation of position indication for the P2 containment
i'.olation valves in the main control room is planned for the cycle 4 refueling

| cutage.

On the basis of its evaluation, the sta## concludes that, with the approved
exemptions, the Sequoyah containment isolation design is in accordance with
Appendix A to 10 CFR 50 and, therefore, it is acceptable.

,
T

!

! *

<

|
i
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3.6.2 Containment Isolation Leakage Testing Program

As discussed above, Inspection Report 50-327/328 86-20 contained open items
regarding the containment isolation design for certain containment penetra-
tions. By letter dated September 24, 1986, and January 2, 1987, TVA proposed
to partly resolve these open items by redesignating certain valves as con-
tainri,ent isolation valves. The acceptability of these proposals is ad&essed
above. TVA also has evaluated the redesignated containtrent isolation vi.lves in
regard to the requirements of Appendix J to 10 CFR 50 concerning local leakage
rate testing. The staff's review of this issuc is documented in Section 3.6.2
of NUREG-1232 Volume 2.

By letters dated July 11 and August 8, 1988, TVA requested an exemption to
Appendix J for leak rate testing the check valves of the Containment Spray
System (CSS) and Residual Heat Removal Spray System (RHRSS) for Sequoyah
Units 1 and 2. The Sequoyah design for the CSS and RHRSS relied on a check
valve inside containment and a remote manual valve with seal water system
outside containment to satisfy the requirements of GOC 56. This design is such
that TVA has stated that it is impractical to test the inboard check valves;
therefore, TVA has requested an exemption from the Appendix J leak rate testing
requirements for these check valves. TVA proposed to rely on the remote manual
valve and seal water system and the closed CSS and RHRSS outside of containment
as the basis for not Appendix J leak rate testing the check valves. This
exemptinn is under review by the staff. It is needed for Unit 1 to enter Mode
4 where containment integrity is required by the Technical Specifications.

Based on the evaluation in NUREG-1232, Volume 2, the staff finds that with the
above exemption, the propnsed local leakage rate testing program for penetra-
tions is in accordance with the requirements of Appendix J to 10 CFR 50, and
is, therefore, acceptable for Units 1 and 2.

3.6.3 Containment Leakage Testing

The staff requested that TVA perform a visual inspectinn of the Seouoyah Unit 1
containment before restart nf the unit. The purpose of the visual inspection
is to demonstrate that the containment was not accidentally damaged during the
extended outage since the last integrated leak rate test of the containment in
December 1985.

TVA has reported that since the plant shutdown approximately 3 years ago, there
has been no additional loading on the containment for that period. Although
there has been no containment loading during the shutdown period, there have
been major modifications performed inside of containment which increase the
likelihood of accidental damage to the containment. Actual experience with
other utilities has demonstrated that containment liners have been accidentally
damaged during shutdown intervals much shorter than 3 years.

TVA has conducted an audit of the work orders perforced during the shutdown
interval to demonstrate that proper controls were in effect to prevent damage
to the containment. However, such audits would only reveal accidental damage
to the containment if it was reported. Unreported damace to the containment
would not be identified by such audit.
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A visual inspection of the containment should identify any accidental damage,
both reported and unreported, that may have occurred during the 3 year shutdown
interval. By the letter dated August 19, 1988, the licensee committed to
perform a visual inspection of the containment under Surveillance Instruction
(SI) 254, prior to restart. If the inspection demonstrates that the
containment was damaged, the containment would need repairing and these repairs
would need testing for leakage before restart.

3.7 Containment Coatings

TVA identified deficiencies found during a review of maintenance records
relating to its programs for coatirgs inside containment. These deficiencies
are listed in Section 3.7 of NUREG-1232, Volume 2. TVA did not identify any
differences in the Unit 1 program from that for Unit 2.

Following a loss-of-coolant accident (LOCA) or main steam line break (MSLB),
water from the containment sump is used for makeup to the core and for
containment spray. The sump has a 6-inch trash curb around the base with
1/4-inch wire mesh screens that slope upward and outward from the sump to
orevent debris from entering. Failure of coatings during a LOCA or MSLB could
lead to blockage of sump screens, thus an inadequate recirculation flow to the
core or blockage of spray systems.

TVA's corrective actions were evaluated in Section 3.7 of NUREG-1232, Volume 2.
The staff concluded that a sufficient area of the sump screen would remain
unblocked following an MSLB or a LOCA to allow the containment spray and RHR
pumps to operate safely. Therefore, the containment coatings issue is
considered resolveo for both Seouoyah Units 1 and 2.

3.8 Moderate Energy Line Breaks

In Section !!!.15.2 of the SNPP, TVA identified the actions it would take
before restart of Sequoyab Units 1 and 2 to correct the moderate-energy line
break (MELB) flooding issue. The staff's evaluation is documented in Section
3.8 of NUREG-1232. Volume 2. TVA did not identify any differences in the
Unit 1 program from that for Unit 2.

Based on its evaluation in NUREG-1232. Volume 2, the staff accepted the
licensee's procedures and assumptions for evaluating MELB flooding. The staff
further accepted the licensee's comitment to complete the actions listed below
before restart of Unit 1.

(1) ensure adequate sealing between the turbine building, control building,
and the auxiliary building;

(2) provide administrative contr01 for possible flooding in the annulus;

(3) verify that the electrical equipment and electrical boards on the 7M-foot
and 749-foot level are above MELB ficed levels; and

(4 spoate the orevious review ef unimplemented ECNs to Atermine if subse-
quent ECNs impact the floodino evaluation.

.
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Tha staff concludes that completion of these actions will be sufficient for
restart of Unit 1. However as a post-restart action, the staff recommends that
TVA be able to demonstrate quick response to MEL8s in safety-related areas.

3.9 ECCS Water loss Outside Crane Wall / Air Return Fan Operability

By letter dated July 8,1987, and as supplemented August 4,1987, the licensee
identified a condition involving the collection of water from the containment
and residual heat removal sprays following a design-basis accident (00A).
Spray water collecting on the operating deck floor could drain directly into
areas outside the crane wall through the opening for the containment air return
fan A-A. The concerns were that this drainage could result in undesirably low
water levels above the sump and in flooding of the air return fan A-A.

The staff's evaluation of TVA's actions, including modifications, to resolve
this issue are in Section 3.9 of NUREG-1232, Volume 2.

All efforts asso:iated with the curb and Jrain modifications have been
completed on Unit 2; those modifications for Unit I will be completed before
restart.

Based on its evaluation in NUREG-1232 Volume 2, the staff concluded that the
re-design of the containment drainage system will ensure that spray water will
not damage the air return fans or bypass the sump; therefore, the design is
acceptable for Units 1 and 2.

3.10 Platform Thermal Growth

| In its preliminary evaluation dated March 25, 1988, the staff approved TVA's
plan for the resolution of the structural thermal growth issue as described in
Section 15.5 of the SNPP. The staff has completed a review of the details of
the licensee's resolution of the issues that include enhanced calculations,
generic implications, and other effects of the corrective action. The staff's
evaluation is in Section 3.10 of NUREG-1?32, Volume 2. TVA did not identify
any differences in the Unit 1 program from that for Unit 2.

TVA contracted Bechtel North American Power Corporation to review the
corrective action plan; Bechtel recommended several additional items. TVA

provided supplemental information on this issue in its letter o# February 29,
1988. The recommendations consisted of additional calculations for design
justification and modification of some structures and their supports. Examples

to be reviewed in the future by the staff include structures within the main
'

steam line valve vault rooms as well as snubbers within the reactor building.
TVA has determined using the staff approved restart criteria that these
modifications may be completed after Sequoyah Units 1 and 2 restart.

.

On the basis of the discussion in NUREG-1?32 Volume 2, as well as its previous
review of SNPP Section 15.5, the staff concludes thet the issue of the struc-
tural thermal growth has been adequately addressed by TVA for Units 1 and 2.

3.11 Pipe Wall Thinnina Assessrent

On December 9, 1986, Unit 2 at the Surry Power Station experienced a catastro-
phi' fatlu,re of a rain feedwater pipe, which resulted from the
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erosion / corrosion of a carbon steel pipe wall. Although erosion / corrosion pipe
failures have occurred in small diameter piping containing a water-steam
mixture and in water systems containing solids, there have not been any
previously reported failures in large diameter carbon steel piping systems
containing high-purity water; thus, the licensee did not have a procedure for
the systematic examination of the thickness of the walls of the feedwater and
condensate piping.

Main feedwater systems, as well as other power conversion systems, are
important to safety. Failure of piping containing high-energy fluids such as
the feedwater system can result in complex challenges to the operating staff
because of potential interactions of high enerny steam and water with other
systems, such as electrical distribution, fire protection, and security. The

licensee's cormtitments for the functional capability of systens containing
high-eneroy fluids are a part of the licensing basis for the facility; an
important part of this commitment is that piping will be maintained within
allowable thickness values.

The staff's evaluation is based on the SNPP and meetings with the licensee on
June 29, September 14 and 30, and October 29, 1987. Inforriation was also

>

obtained from tht licensee's response to NRC Bulletin No. 87-01, "Thinning of
Pipe Walls in N.; ear Power Plants," which is being evaluated separately.
TVA's response of September 18, 1987, included its tests and inspections of
piping. TVA did not identify any differences in this program for Unit I from
that for Unit 2.
The staff's evaluation is in Section 3.11 of NUREG-1232, Volume 2. The NRC

staff concluded that TVA's inspection and surveillance program is acceptable.
The staff also concluded that monitoring TVA's implementation of the
surveillance program is not necessary at this time. TVA plans to monitor sus-
ceptible areas and trend the results.

3.12 Cable Installation

3.12.1 Program Evaluation

A number of employee concerns were received relating to construction practices
at Watts Bar, particularly with respect to cable installation. The evaluation
of these concerns was extended to the Sequoyah plants Units 1 and 2.

Thr staff's evaluation of TVA's cable installation practices at Seaunyah is
provided in Section 3.12 of NUREG-1232 Volure 2 for Units 1 and 2. The staff
has concluded that the cable installation practices were acceptable but there
was a question on the silicone rubber insulated cable installed in containment.
For Unit 2, the A!W cable was removed and the TVA test data on the Anaconda and
Rockbestos cable, a partial qualification of the silicone rubber insulated
cable for a reriod of 10 years, provided sufficient margin for the startup of
Unit 2. TVA would qualify these cables for the expected life of tinit I and
Unit 2 before the return of Unit 2 to power from the next refueling outage.
TVA's test program to extend the qualified life of the Anacorda and Rockbestos
cable is evaluated in Section 3.12.2 belcw.

.
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3.12.2 Silicone Rubber Insulated Cable Environmental cualification
24, 1987, TVA submitted the results of testsBy letter dated, November

;onducted by the Wyle Laboratories on silicone rubber insulated cables (cables)
installed inside containment at Sequoyah. By letter dated December 28, 1987,
TVA documented its basis for concluding that the cables installed in
containment at Sequoyah are environmentally cualified to perform their intended
function for a 10 year period following the original cable installation. The

staff reviewed the TVA data and concluded that the Wyle Laboratory
environmental qualification tests of the Anaconda and Rockbestos cables and the
replacement of AIW cables inside Unit 2 contairment provided adequate assurance
that the functional integrity of the cables at Sequoyah Unit 2 is adequate to
allow restart of that Unit. ,

By letter dated May 25, 1988, the staff requested that TVA submit deta'ils of a
cable test program for extending the qualified life of the Rockbestos and
Anaconda cables to 40 years. The staff accepted TVA's schedule for completing
this testing before the Unit 2 return to power from the Cycle 3 refueling

In that letter the staff outlined the basic requirements for anoutage.
acceptable cable test program and by letter dated July 6, 1988, TVA submitted
the details of their cable test program.

The staff, in its letter dated May 25, 1988, requested that TVA submit a cable
test program for testing silicone rubber insulated cables installed in
containment at Sequoyah Unit 1 and supplied by all three manufacturers
(Anaconda, A!W and Rockbestos) unless TVA decided to remove AIW cables from the
Unit 1 containment. TVA has elected to remove all the AIW silicone rubber
insulated cables from the Unit 1 containment and has proposed a test program
for cables supplied by the remaining two manufacturers. This cable test
program is the test program to extend the qualified life of the Rockbestos and
Anaconda cables for 40 years whicF 's discussed above.

The cable test program requires removal of installed cables for testing, five
from each manufacturer, selected from the worst-case conduit configurations
located in containment at the Watts Bar Nuclear Plant. TVA has identified

'

criteria used to determine the worst case conduit configuration. These

criterie are similar to the criteria identified in TVA's letter of July 31,
1987, and include the length of cable pull, sidewall pressure, and 90'

The test program also includes thermal aging, radiation aging, Losscondulets.
ofCoolantAccident(LOCA) test (steam /caemicalenvironment)aswellasThe only exception is that the post-LOCA-high-pntpost-LOCA-high-pot test.
test will be performed at twice the cables' rated voltage plus 1,000 volts
instead of 240 Vde/ mil. Aging and LOCA tests are sufficient to demonstrate the
functional operability of the cables. The post-LOCA high-pot test will be used
to demonstrate the margin available to account for test uncertainties. Perce,

the staff finds the proposed test program acceptable.,

'

The staff has reviewed TVA's propnsed test program and has determined that the
test progren meets the reouirements outlined in the staff's letter of Fay ?5,4

1988 with the followirg clarifications:

(1) TVA has defined the scope of the test procram to include only the cables
which are covered by 10 CFR 50.49 Category A and B. The staff requires

that all 10 CFR 50.49 cablee te included in the program. TVA has inforced

the staff that all 10 CFR r 19 cables are covered by Category A and 9.'
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However, to clarify the matter TVA will delete the reference to Category A
and B.

(2) Enclosure 2; "Sample Selection, Size and Removal Process"; TVA should add
a step between (4) and (5) to state that the cable sample will be se'ected
from a conduit with no le',s than 3 cables, unless justified. TVA has
informed the staff that their selection criteria already include this item
and will add the criteria to the test program.

(3) Enclosure T,; "Resolution of Test Anomalies and Test Failures"; 3rd
paragraph: TVA should add a requirement that, as soon as the determina-
tion is made that a test anomaly is in fact an actual test failure, NRC
will be promptly notified of such determination. TVA has agreed to add
this requirement to the test program.

Based on our evaluation, we conclude that the proposed cable test program is
acceptable provided TVA revises the program as discussed in Items (1) through
(3) above. TVA's removal of AIW cables from Sequoyah Unit 1 and the previous
qualification test of Anaconda and Rockbestos cables at the Wyle Laboratories
provides adequats assurance of the integrity of cables installed at Sequoyah
Unit 1 for a period of 10 years. This is adequate for the restart of Unit 1.
Successful completion of the proposed test program will extend the environ-
mentally cualified life of these cables to 40 years.

3.13 Fuse Replacement

TVA has experienced problems with fuses at Sequoyah. This is discussed in
Section 3.13 of NUREG-1232. Volume 2. TVA did not identify any differences in
this program for Unit 1 from that for Unit 2.

Based on the test results and experience with the FLAS-5 cadmium solder fuses
from lots 4 and higher, the staff finds the replacerent fuses acceptable.
Powever, because the analysis performed by TVA on the service life of the
solder junction is predicted to be 80 month on the average and 25 month
minimum, TVA should either replace these fuses every 25 months or extend the
life of these fuses with further testing and analysis based on the ambient
cenditions and failure rates of these fuses.

4
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4 RESTART READINESS

There are a number of prograns necessary for safe conduct of nuclear activities
at Sequoyah discussed in the Seouoyah Nuclear Performance Plan (SNPP). These
programs related to restart readiness are the following: operational readiness,
management, quality assurance operating experience improvement, post-
modification testing, surveillance instruction review, maintenance, restart
test program, training, security, emergency preparedness and radiological
controls. The programs, management controls, initiatives and procedures
related to these activities were eval 0ated fnr the restart of Sequoyah Unit ?
in Chapter 4 of NUREG-1232 Volume 2. This NUREG was issued by the NRC letter
to TVA dated May 18, 1988. These activities will be evaluated here for the
restart of Unit 1.
In its letters dated March 31 and May 9,1988, TVA identified Unit 1 SNPP
procrams that were different from Unit 2 programs. Those different Unit 1
programs that will be evaluated in this chapter are the following: operational
readiness and Seouoyah activities list. Where the Unit 1 program is the same
as the Unit 2 program, references will be made to NUREG-1232, Volume 2. Any

commitments made by TVA to NRC in resolving issues identified during the staff's
evaluation of these programs will be referenced below.

Inspections of the effectiveness of these programs have been conducted by the
staff and will continue to be conducted.

4.1 Operational Readiness

4.1.1 Introduction

TVA has historically demonstrated weaknesses in performance of nuclear activ-
ities as has been discussed in previous Systematic Assessment of Licensee
Performance (SALP) reports. On September 17, 1985, on the basis of continued
poor performance as described in the fifth TVA SALP, the NRC issued a letter
delineating their concerns pursuant to 10 CFR 50.54(f).

Enclosure 2 to the staff's 10 CFR 50.54(f) letter posed certain questions to
TVA regarding

:
i

| (1) equipment qualification (Questions 1 and 2)
(2) operational readiness (Question 3)
(3) cable tray support (Question a)
(4) design control (Question 5)

Items (1), (3), and (4) are discussed in Sections 3.2, 2.5, and 2.1, respec-
tively, of this report. Operational readiness will be discussed in this

<section.

TVA has undertaken a sinnificant effort to address and correct operational
readiness issues. A special Sequoyah Task Force was established by the Manager
of Nuclear Power on March 19, 1986, to identify problems ard initiate those

'
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actions necessary to resolve the problems before restart of either Sequoyah
unit. The Sequoyah Nuclear Performance Plan (SNPP), Revision 1, provides the
assessment and plans for resuming operation of the Sequoyah units and Section V
discusses those topics related specifically to operational readiness.

TVA has stated that the overall purpose of operational readiness is to provide i

the Site Director with verification that activities, programs, and commitrents |
reouired for restart are completed. This is to be accomplished by designating |

an Operational Readiness Marager who reports to the Senior Vice President, j

Nuclear Power and an Operational Readiness Manager who reports to the Site :
'

Director. The Operational Readiness Manager provides independent oversight of
the development and implementation cf the operational readiness program and
assists the site in ensuring the program adeouacy while also providing inde-
pendent assessments and evaluations t6 the Senior Vice President, Nuclear
Power. The Site Director will use the results of the operational readiness
program and other status reviews to make his recontendation for Unit i restart
to the Senior Vice President, Nuclear Pnwer. The Senior Vice President,
Nuclear Power will not approve restart of Unit i until he is satisfied that all
preperations for restart have been satisfactorily completed.2

1

The Operational Readiness Manager assesses whether corrective action plans |

have been established to address the underlying causes of deficiencies or
>

problem areas, evaluates the adequacy of correct;ve action, reviews the close- [

out practices and provides comments to imprnve the process and prooram content.,

The Operational Readiness Manager is responsible for working with the site
and line organizations to obtain verification of progran implementation, to
obtain verification of organizational readiness through the evaluation of per- i

formance objectives, and to develop the restart prerequisite checklist. The

checklist will be used to verify that hardware issuas directly impacting system
operability are closed before applicable mode changes.

4.1.2 Evaluation

Success of the operational readiness program is contingent upon the successful
implementation of the three program elements: the SNPP cempletion of Volume 2
programs, the establishment and assessment of performance nb.iectives, and the

i
j restart prerequisite verification (Restart Test Instruction 9 Unit 1 Master

Test Seouence).

Implementation of the first element will be to verify)(1) that restart activ- '

ities as defined in the TVA Tracking Open Items (TROI computer list have been
completed (2) that SNPP Volume 2 text statements of intention Fave been |

completed, and (3) that major projects, having broad impact on other plant
activities, have been completed prior to restart. Some long-tern program
6nhancements will be open at restart and will he tracked through routine NRC
observations of the TVA corporate commitment tracking system. |4

The purpose of the performance objectives evaluation is to ensure that site
i' organizations function effectively and are prepared for plant restart and

operation. Generic performance objectives a"! 'riteria have been established
| and assigned to site organizations so that t' y may address the areas of pro-;

cedures, staffing, supervisory involverent, W ernally and externally identi-
fied findings, housekeeping, and readiness of support organizatiors during

Additieral perforrance objectives and criteria have been developedI restart..
for the functional areas of orcanization and administration, document control,1
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maintenance, training, licensing, engineering, and configuration control.
Performance objectives in these functional areas also have been assigned to the
apprnpriate site organizations.

TVA's performance objectives are based on the guidance provided by "Performance
Objectives and Criteria for Operating and Near Tern Operating License Plants,"
INPO 85-001, Institute for Nuclear Power Operations, January 1985.

:

This operational readiness evaluation will include the following:

establishing appropriate objectives and criteria*

evaluating readiness against established criteria'

assessing impact of deficiencies, identified* ,

developing and irplerenting additional corrective actions for identified'

deficiencies
verifying that performance objectives have been met and readiness is ;*

assured

TVA has established plant instructions and tracking systems to ensure that
hardware issues directly impacting systen operability are closed before mode'

changes. To ensure that these hardware issues are complete, a restart pre-
quisite checklist has been developed. This checklist was developed by the SQN
operational readiness staff ard serves to consolidate hardware operability
issues, including those listed below."

maintenance or work request backlog'

outstanding clearances*

modification status*
-

outstanding temporary alteration control forms (TACFs)*

outstanding preventive maintenance packages*
.

instrumentation availabilit,*

outstanding hardware-related PR0s and CAORs
,

*

,'
The restart prerecuisite checklist will be provided to the Sequoyah Restart
Test Manager for inclusion in the plant restart test sequencing instruction.
This instruction will provide for PORC review and plant manager approval of.

results prior to leaving specified hold points. In addition to incorporatirg
the restart prereouisite requirements, this instruction will address the com-
pletion of required special testing during the restart of Unit 1.

3

A parallel, independent ass,essment of operational readiness was performed by
,

the ONP Operational Readiness Manager. This review was conducted by senior
;

personnel with plant experience from both inside and outside TVA. The team ,

.

provided its findings and reconeendations to the Senior Vice President, ,

| Nuclear Power in a letter dated August 23, 1988. Further, the Seninr Vice
; President, Nuclear Power has requested that the SGN Nuclear Safety Review Board

(NSRB) review the SNPP Volures 1 and 2 and the actual status of preparation for
restart of Sequoyah units from a safety perspective. The NSRB has reviewed and ,

i accepted the overall approach outlined in the SNPP. The Board also has reviewed
'

;

i the speci arograns and certain secondary hardware issues and the onsite
| safety review process, maintenance pleaning and procedure development.

The staff has reviewed the Independent Readiness Review as part of the ongoing'

staff evaluation of t'ie implementation of the Operational Readiness Veview
,
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Program. In addition, the staff has conducted an operational readiness
inspection at Unit 1.

4.1.3 Conclusions

Initir:ly, .'e staff believed that TVA needed to clarify the meaning of
hardwa;t itsu is in the paragraph describing the restart prerequisite verifica-
tion element. Provisions have been included to ensure that TVA assesses
hardware eperability for the cumulative effect on system performance. Overall
the staff has concluded that the implementation portion of the operational
readiness program represents a realistic and systematic format to ensure that
plant activities, programs, and commitments reouired for restart are completed.
The conclusion of the staff from its operational readiness inspection was that
Unit i readiness was acceptable. ,

On the basis of its review, staff finds that this program is acceptable. As
designed the program should provide the Site Director and Senior Vice President,
Nuclear Power verification that activities, programs, and commitments required
for restart for both Units 1 and 2 are completed.

*
.

4.2 Ma nagement"

|
TVA's SNPP states that in the past there has been a lack of clear assignment of
responsibility and authority to managers and their organizations. To correct
this weakness, TVA has reorganized the Sequoyah site organization. TVA also
has taken specific actions to clarify each manager's authority and area of

| responsibility and to establish accountability. TVA also has programs under
way to improve the level of plant knowledge of plant managers and supervisors.
The staff has evaluated the efforts made by TVA to improve the management and
organization at Sequoyah in Section 4.2, Management, nf NUREG-1232 Volume 2.

Long-tenn and short-term actinns are under way to improve the plant procedures.
The short-term effort consists of the development or revision of those
procedures necessary to support plant restart. Work for Unit 2 was completed
before the restart of Unit 2. Changes that are not necessary prior to plant
restart will be handled as part of the long-term procedure upgrade program.
The long-term procedure upgrade program is a corporate-wide effnrt that will
extend beyond restart of a Sequoyah unit. As part of this program, the'

Sequoyah plant procedures will be incorporated into an overall five-tiered
package of policies, directives, standards, procedures and instructions that

A Sitewill govern the operations of TVA's entire Office of Nuclear Power.
j Procedures Group has been established on a permanent basis at Sequoyah to

participate in this long-range program.

On the basis of its evaluation, the NRC staff concludes that TVA has acceptably
addressed the Sequoyah-specific management concerns and weaknesses for the
restart of Unit 1.

I 4.3 Ouality Assurance

4.3.1 Quality Assurance Progran

This section is on TVA's prnoram to resolve condi+. ions adverse to quality ir
its nuclear activities and on its quality assurance oregram. These preorams

j were evaluated by the staff in Section 4.3 of NUREG-1232, Volure ?. TVA did<
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not identify any differences in the Unit 1 program from that for Unit 2. It is

important to note that the staff's review and acceptance of the QA topical
report means only that TVA's commitments meet the programatic requirements of
10 CFR 50, Appendix B, as described in Section 17 of the NRC Standard Review
Plan (NUREG-0800). The staff will assess whether these commitments are fully
and eff".tively met in its ongoing oversight and inspection of TVA's technical
and QA ograns. Pecause of TVA's past problems in the QA area, the Region II
staff approved this revision (Revision 9) to the OA topical report on January
30, 1987, for a period of 2 years. The staff's decision on extending the
approval of the topical report will depend on how effectively TVA implemenu
the program.

Staff reviews and audits of the TVA Cgndition Adverse to Quality (CAQR) process
identified technical and administrative programatic weaknesses. To address
these weaknesses the licensee undertook a detailed and comprehensive program to
improve the TVA CAOR (problem identiffcation and resolution) process. The
staff evaluated the QA program, QA topical and the CAOR process as described in
the licensee's SNPP.

The staff assessment of the QA program and QA topical was that the Sequoyah
programs were acceptable and the Unit 2 implementation was adequate. The staff
also conducted inspections in this area as discussed in Inspection Reports
50-327/328-88-15, and 88-19.

Inspections 50-327/3?8-88-15 and 88-19 found that CAQR implementation was
adequate and that identified weaknesses were addressed by the licensee. These

findings were applicable to both Unit 1 and Unit 2.

On the basis of its reviews and the NRC inspections, the staff concludes that t

the CAOR process is acceptable and that it is being adequately implemented with
respect to both Unit 1 and Unit 2. The staff also finds that the Quality
Assurance Program is acceptable for the restart of Unit 1.

r

; 4.3.2 NRC Order EA 85-49

By letter dated June 14, 1985, NRC issued the Order EA 85-49 modifying the
'

licenses for Sequoyah. The basis for the Order was the circumstances
surrounding the preparation of a nonconfomance report (NCR) related to the
Secuoyah containment pressure transmitters. As a result of the special review
conducted on March 27-29, 1985, NRC identified a breakdown in the management

,

controls for evaluating and reporting poter.tially significant safety concerns.

TVA responded with letters dated July 2, July 26, August 13 September 17 and
November 15, 1985; February 4. March 7 and July 2, 1986; and March 2, 1987. TVA

concluded in its letter dated March 2, 1987 that, with the implerentation of the
TVA revised Conditions Adverse to Quality (CA0) Program, it had net the require-
ments of the Order. We have reviewed these letters and the TVA revised CAO
progren as described in the TVA Corporate and Sequoyah Fuclear Performance
Plans. We have also reviewed the implementation of the progran at Sequoyah in

,

several NRC inspections.

As discussed in the Safety Evaluation, enclosed in its letter dated March 31,
1988, the !taff concluded that TVA had acceptably addressed the Order for Secuoyah.
Therefore, the Order was considered satisfied for Sequoyah. The NRC staff
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istated that it would continue, however, to monitor the implementation of the
CAQ program ct Sequoyah as part of its normal inspection program for the units.

a.3.3 Changes to the CAQ Program

TVA has recently revised its CAQ Program. The previous program was evaluated
by the staff and found acceptable prior to the restart of (Init 2 and was the
basis for the staff concluding that NRC Order EA 85-49 was closed for Sequoyah.
These evaluations are discussed in Sections 4.3.1 and 4.3.2 above and in
Section 4.3 of NUREG-123?, Volume 2.

A meeting was held at NRC headquarters in Rockville, Maryland with TVA on
September 8, 1988, to discuss the changes to the CAQ program. The staff
concluded that the changes are an evoTution of the program and do not affect
the staff's conclusions in its safety evaluation on Order EA 85-49 dated
March 31, 1988. The staff will continue to monitor the CAQ progran implementa-
tion in its normal inspection activity at Sequoyah to determine the effective-
ness of the changes that TVA has made to the program. The summary of the
September 8, 1988, meeting will be issued by September 30, 1988.

4.4 Operating Experience improvement
4

Item C.3 of Enclosure 2 to the 10 CFR 50.54(f) letter requested a detailed
description of the Sequoyah Operational Readiness Plan. In response to this
request TVA described operating experience actions (in terms of enhancements
made through reactor trip reduction, limitation of spurious engineered safety
features actuations, review of the Davis-Besse event for lessons learned, and
review of nuclear operations experiences) in the SNPP. Each of these enhance-
rents were evaluated by the staff in Section 4.4 of NUREG-1232 Volume 2. The

staff concluded that the actions taken by TVA were acceptable for the restart
of both Units 1 and 2.

4.5 Post-Modification Testing

Past NRC inspections have identified problems with respect to the adequacy of
testing of systems and components following modification. TVA instituted
programs to address the deficiencies in its post-modification testing. These

programs were evaluated by the staff in Section 4.5 of NUREG-1232, Volume 2.
The staff concluded that the programs to address post-modification testing were
acceptable for the restart of both Units 1 and 2. TVA did not identify any
differences in the Unit 1 program from that for Unit 2.

,

,

4.6 Surveillance Instruction Review

4.6.1 Introduction

Staff reviews and audits of Sequoyah surveillance instructions (Sis) identi'ied
technical and administrative weaknesses in these instructions. To remedy these
weaknesses, TVA has undertaken a ecmprehensive and disciplined program to
review and revise these instructions. The program has undergone several ovo -

,

tions since it was initiated in the summer of 1986, These changes have'

!

:

4

'

TVA SER "ol. 2. Supp 1 4-6 Preliminary Peport



~

*
6

resulted in increasing the technical and administrative depth of reviews, the
scope of reviews, the independent evaluations of the process and its products, '

the field verification of sis and their supporting instructions, and the
technical centent and specificity of sis.

4.6.2 Evaluation

The staff assessment of the descriptive material providing the basis for the
TVA program to review and revise certain Sequoyah Unit 2 S!s that implement
technical specification surveillance requirements before restart included the
scope, methodology and organization of TVA's surveillance review and revision

The staff also conducted inspections in this area as discussed inprogram.
Inspection Reports 50-327/328 87-36 ar;d 87-50.

:

The basic objective of the SI program is to ensure all technical specification
requirements are addressed and that the sis and their supporting instructions
covered by the progran scope are technically adequate to fulfill the surveil-
lance requirements of the technical specifications, have an appropriate level i

of dependence on the skill of the performer of the instruction, and comply with
basic administrative requirements that make performance of the Si reliable.
This Unit 2 program was completed prior to Unit 2 restart.

Although the staff concurs with TVA's objectives, TVA should define the skill
level required to write, revise, and review the surveillance instructions and
supporting procedures and TVA should describe, including starting and comple-
tion dates, the long-tenn program which will be undertaken to ensure complete
administrative consistency, achieve standard format and organization and make
other improvements and enhancements as are determined to be needed.

The staff's evaluation of the Unit 2 program is in Section 4.6 of NUREG-1232,
Volume 2.

The scope of TVA's Unit 1 phase of the SI review program includes those
technical specification $1s and supporting instructions that are required for
startup, operation, and safe shutdown of Sequoyah Unit 1 to the point of the
next refueling. The program methodology and the governing organization,

Irequired training and qualification, and instruction verification were discussedi

in the Unit 2 SER by the staff and found to be acceptable. These parame+.ers are I

essentially the same for Unit 1.

The program is currently under the control of the site director, and it is
implemented by the established plant organization under the day-to-day>

direction of the SI review project manager. .

Both the Unit 1 and Unit 2 phases of the $1 review program call for a detailed ,

checklist to be used during the technical review of an instruction to identify
technical deficiencies. Part I of this checklist focuses on the technical
adequacy of the instruction, with an operability evaluation being perforried cnly
if the instruction is found to be technically inadequate. Part 11 of the
checklist focuses on the administrative adequacy of the instruction, but all
items within this section do not need to be fulfilled to ensure instruction
adequacy. Part II of the checklist does not have to be ccmpleted for this

Certain items in Part II of the checklist, such as SRO approval toprogram.
,

.

.
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perform the test and verification or double verification signoffs, stem from
other documents and are checked to ensure necessary compliance.

TVA has adopted a progressive SI verification approach that obtains the best
verification permitted by plant conditions and the approval status of the
instruction. During the latter stages of instruction preparation, the
responsible section performs nonmanipulative walkdowns to confirm that the
instruction is correct.

4.6.3 Conclusinns

On the basis of its review and the NRC inspections, the staff concludes that
the Surveillance Instruction Review and Revision Program is producing adequate |

procedures to support Unit I startup. However, the staff believes that the
'

program for long-term control of surveillance instruction upgrade includina
resolution of the issues of temporary changes, qtslification of rs.<iewers, and
schedule, needs to be provided to completely resolve this issue.

The staff reviews of the Sequoyah Procedure Enhancement Program indicated that
this program is not unit specific and that the process being employed by the
licensee is essentially the same for Unit 1. No additi qal inspection

activities are necessary.
'

r,

| 4.7 Operability "Look Back"

As a result of violations regarding the adequacy and timeliness of corrective
actions for repetitive equipment failures and out-of-tolerance conditions. the "

licensee implemented a trending and tracking program at Sequoyah Because this
program was geared toward identifying future deficiencies, the staff raised
concerns regarding potential operability questions resulting from past,
undetected, repetitive failures.

TVA conducted an operability "look back" program that was designed to identify
adverse conditions associated with equipment operability, to evaluate the i

safety significance of these conditions, to document the effectiveness of
enrrective actions, and to propose further corrective actions where recessary.
This program was evaluated in Section 4.7 of NUREG-1232, Volume 2. The staff
concluded that the scope, guidelines, and implementation of the Sequoyah
operability look back review program satisfactorily accceplished its intended
purpose for both Units 1 and 2.

4.8 Maintenance
'

Previous NRC inspections at TVA nuclear units indicated programatic deficien-
cies in the site mainterance programs, in the SNPP, TVA discusses specific :

rroblems identified by the NRC and TVA that have existed at Sequoyah. These

deficiencies include failure to implerent appropriate preventive maintenance i

prograns. failure to provide acecuate planning of maintenance activities, and i

inadequacies in the training programs for the corporate and site g rsonnel |

involved in maintenance activities. ;

i

The NPC staff evaluated the scoce, organization, and methodology of TVA's
natntenance program in Section 4.8 of NUREG-1232 Volurre 2. The sta#f ;

.

!
I

TVA SER Vol. 2, $upp 1 4-8 Preliminary Peport
,

I

- _ _ - _ - - - _ - - _ _ _ _ _ _ _ - _ - _ _ _ . _ _ _ _ . - _ _ _ . - _ _ - - . _ _ - _ - . _ . - - _ . _ _ _ _ _ _ - _ - _ _ _ _ _ - . _ _ _ _ _ _ . _ . . . _ _ _



_-

9

. .
,

concluded that the maintenance program is acceptable. TVA did not identify
any differences in the Unit 1 program from that for Unit 2.

*

In its evaluation in NUREG-1232, Volume 2, the staff noted that managers ao not
adequately address long-tem program development and that improvements are
needed in time management, interface with support groups, and stabilizatior nf
the corporate oroanization. It also stated that interviews have indicated that
TVA has taken the first steps in resolving these problems as evidenced by:,

i
'l

TVA has conducted a time study of managers at the plant and has identified(1)
problem areas. It is the staff's understanding tFat this study involved |

evaluations of management skills, work processes, climate and stress
;

|
factors, facilities and tcols and that a report with recomendations on ,

iimproving the utilization of mana'gement talent has been provided to TVA.
!

(2) The staff noted that the maintenance management appears to be workino with
support grnups to establish effective interfaces as evidenced by
management planning meetings with QA and utilization of SR0s in the work,

4

i planning process.
!

i

(3) The staff noted that the permanent corporate organization is beginning to'

I take shape with the hiring of several very car'ble managers. The staff
feels that the corporate organizations can have a significant impact on

, the establishment of an effective program, but believe that the stabili-
i

zation of the corporate staff is essential to making this a positive
impact and not a negative impact.

|
I The NRC will review the effect of these actions on the effectiveness of TVA's i

|
maintenance program in a future inspection.

!

! 4.9 Restart Test Program
.

' 4.9.1 Introduction

In response to employee concerns TVA conducted a reassessment of its plants':

| operational safety. A major re-review of the Sequoyah Unit 2 initial design,
construction and operating practices was conducted and a Restart Test Program ;

i

(RTP) was instituted to ascertain the functienal integrity of the accident
i

!j The principal objective of the RTP is tnmitigation and safe shutdown systems.
instill confidence that certain pre-operational tests conducted during initial,

:
plant licensing and surveillance inspections routinely conducted following ('

plant licensing and during the long plant shutdown are valid tests that can
;

This i
! ensure the current functional integrity of safety systems and ccmponents.
)| assurance is required because the functional integrity might have been Thisjeopardized by plant modifications, maintenance practices, or the like.

'

I
i assurance is obtained by reviewino post-modification and naintenance tests and

any other tests, nr programs that might have a potential impact on the validity4

of the subject tests,,

j

The staff evaluated the RTP for I: nit 2 in Section 4.9 of NUREG-123?, Volume 2.
f

,

The staff concluded that the PTP will ensure the functicnal integrity of safety'
;

systems at Unit 2.'

\ !-

l

TVA SER Vol. 2. Supp 1 49 Preliminary Report
f:

! -

'-
_ _ _ - - _ - _ _ _ - _ - - _ _ - - -



- _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ___- _ _ _ _ _ _ _ _ _ _ - _ _ - _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ - _

.

*
.

TVA identified minor differences in the Unit 1 RTP program from that evaluated
for Unit 2. These differences are discussed in TVA's letters dated March 31
and May 9, 1988. These differences were reviewed by the staff in NRC
Inspection 50-327/88-29 on the containment spray system (CSS).

4.9.2 Evaluation
|

In the Inspection 50-327/68-29, the staff reviewed the Unit 2 CSS RTP test
matrix as it specifically applied to the Unit No. 1 CSS as well as comparing
the general Unit 1 program against the Unit 2 complete program. The details of [

the inspection objectives for this review and inspection finding are given ir ,

Inspection Report 50-327/88-29 to be issued in September 1988. A sumary of |

!these details is provided below.
,

i
(1) Unit No. 1 CSS Restart Test Program Review

fThe inspection effort included a review of the CSS to verify that the
Restart Test Group (RTG) functional review process is being adequately

(

implemented, to verify that components / systems functions that are iden-
!tified as requiring testing are properly dispositioned, to provide a

sample assessment of the technical adequacy of several portions of
previously completed preoperational tests that are being used to satisfy ,

'

the functional testing requirements, and to verify that the functional analysis
report (FAR) matrix package complied with the applicable documents including
the FSAR and TS and contained the necessary information.

It was determined that, for the CSS, the requirements of the Unit I restart
test program were either properly implemented or TVA agreed to correct the
issue prior to Unit restart.

(2) Comparison of Unit 1 RTp to the Unit 2 Completed Program ;

The purpose of this comparison was to determine the adequacy of the modified i

Unit 1 RTP as contrasted to the Unit 2 program that was accepted by the staff :

aM documented in Section 4.9 of NUREG-1232, Volume 2. TVA prnvided the details |

or the differences between the Unit 1 RTP and the Unit 2 RTP in the enclosure
to its May 9, 1998 letter. The RTP for Unit 1 is essentially the sare as that
for Unit ? and the evaluation and conclusions discussed in NUREG-1232 Voluma ,

However, the Unit 1 program scope was :2, are considered valid for both units.
reduced from that applied to the Unit 2 based on lessons learned and as a result
of modification to other Unit procrars that were process inputs to the RTP.
These differences along with the team's coments are provided below:

Once the design functions were established, the review of the impacto
of previous mcdifications was performed by the RTP utilizing !!L-98
to gererate the modification review report. This was different from i

>

the Unit 2 program which utilized the DBVP output for the list of
modifications which may affect the system. ;

The team identified a possible weakness with this approach.
iSpecifically, the Unit ? program had also used red line drawing to

depict the as constructed system at the time the preoperational tests |

were performed. Combining the CBVP output (i.e., mods since time of ,

lic.ersing) with the red line drawing, the Unit 2 program could

TVA SER Vol. 2. Supp 1 4-10 Preliminary Report
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evaluate the adequacy of post modification testing of all
modifications subsequent to successful preoperational testing. In
comparison, the Unit 1 program which did not include the red line
drawing process, creates a gap involving the adequacy of
post-modification testing between the time the preoperational test
was performed and the time of issuance of the operating licensing
(CL).

This problem only affected those functions where the licensee was
taking credit for precperational tests to validate adecuate testing
of the specified function. TVA has determined that 274 modifications
fall into the post-preoperational testing and pre-OL category. Of
these, 190 modifications were reviewed as part of the modifications
review for Unit 1 and 16 were Unit 2 only leaving 68 modifications to
be reviewed. Two of the 60 modifications were determined to have a
potential impact on previously tested equipment and both of these
modifications were determined to be adequately tested and had no
impact on the function involved.

o The Unit 2 program requirement to review the results of the post-
maintenance test survey was not included in the Unit 1 program. This
decision was based en TVA lessons learned from the Unit 2 program which
indicated that only approximately 6% of the maintenance requests (MR)
reviewed indicated either a lack of adequate test documentation or a lack
of adeouate testing. Additionally, the post-maintenance test survey was
not conducted for Unit 1 as part of DBVP; therefore, the RTP could not
use it as an input to their process. Additionally, the team was informed ,

'

that the additional testing controls put in place at the station as a
result of the Unit 2 maintenance program upgrade should reduce the impact
of possible inadequate post-maintenance testing on the validity of

'

previous functional tests.

o The Unit 2 requirement to review the impact of the piece parts review
was also deleted from the Unit 1 program. TVA described the reduction in
the Unit 1 piece parts program in its letter dated February 10,19P8. !

This reduction is evaluated by the staff in Section 3.3 of this SSER. TVA

stated that the RTP, therefore, did not identify a need to review the |

output of the piece part program for impact on functional test validation. ,

Additionally, as stated above, the licensee feels that the improved (!naintenance program would ensure that any part replaced as a result of the
piece parts review would be adequately tested. (

4.9,3 Conclusions j

As stated earlier, based on the above minor progran implementation changes, the
fteam concluded that the evaluation and conclusion for the Unit 2 progran as

stated in Section 4.9 of NUREG-1232 Volume 2, adequately bourds the Unit 1
program.

{
;

I
N

?

|
'

TVA SER Vol. 2. Supp 1 4-11 Preliminary Report
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4.10 Traini_no

Because of the programatic concerns arisina from licensed operator requalifi-
cation deficiencies identified at Browns Ferry and deficiencies identified in,

operator and shift technical advisor (STA) knowledge of the safety parameter
display system (SPDS), the staff determined that the Sequoyah training prcgram
would have to be reviewed for adeouacy prior to startup.

Section II.2.3 of the SNPP documents TVA's review and evaluation of training
and staffing. In the SNPP, TVA comitted to increase the reactor operator
certification program to 16 weeks and to increase the requalifievion period to
6 weeks. TVA also noted that training for assistant unit opert. s

d
increased from I week to 2 weeks in 1086 and will be 6 weeks de

,

'
'

thereafter.

The st W evaluated the training programs instituted by TVA 0 40 of

NUREG-1232. Volume 2. TVA did not identify any dif' eA t <1
program from that for Unit 2. The staff cencluded t t' %. were
sufficiently acceptable to permit restart of Sequo 3 't Wewever,'

the staff will continue to monitor these programs to / '>lementation.,

4.11 Security

In the 10 CFR 50.54(f) letter (September 17,1985), the staf f noted that there
were several areas in which TVA had not t'een performing adequately. These
areas were identified from their low ratings withi: their respective SALP
rategories. As a result of these concerns, TVA has initiated several actions
intended to upgrade performance. In the most recent SALP, the staff founo an
improving trend in the area of security, compared to the degradations
previously noted. However, to ensure that this improvement would continue. TVA
undertook several actions. These actions, which are discusseo in Item 4 of
Appendix 2 to the SNPP, are evaluated below.

TVA identified in the SNPP those measures it will take to enhance the knowledge
of supervisors and employees in their responsibilities for complying with
security requirements. TVA will trend all security deoradations to identify
areas for improvement and revise the training program for public safety to
include experience from prior security incidents. To ensure the planned
improv &ents were being properly implemented, the staff conducted physical
security inspections at the Sequoyah plant as documerted in inspection Repert
Nos. 50-327/328 86-30 and 50-327/328 86-47.

The staff has reviewed the information provided in the SNPP and has performed
several physical security inspections as part of its etaluation of the improve-
merts to the Sequoyah plant security. Based on the results of its evaluatien, '

the staff concludes that the action taken by TVA to improve sec;rity addresses
the staff's concerns. In addition, the staff finds that with the implementa-
tion of these actions, TVA will have an acceptable secuHty program for restart
of either Sequoyah unit.

'

4.12 Emergency Preparedness
.

SNPP Appendip ?, Section 6. Revision 1. documents TVA's actions taken in the
Secuoyah errergency preparedness (EP) pecoram to resolve problems identified in

I TVA SER Vol. 2. Supp 1 4-12 Prelininary Report
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NRC SALP evaluations. The corporate Emergency Preparedness Branct aas been
reorganized and additional staff identified to provide additional resources in
the areas of emergency planning and procedures, state and *ocal government
interfaces, development and conduct of exercises and drills, and onsite and
offsite facilities. Additional staff has been identified at the sites for
program implementation.

TVA has completed installation of sirens and strobe lights in accordance with .

'

approved engineering change notices issued to meet the requirements of
IE Bulletin 70-18, Audibility of Alanns in High-noise Areas. Tests to verify

the system's effectiveness with the added sirens and strobe lights will bei
,

completed after restart of both units, when the equipment operating noise |
'

levels are normal. ,

Emergency preparedness for Sequoyah was evaluated by the staff in Section 4.12
of NUREG-1232, Volume 2. This evaluation covers the inprovements made by TVA

| to its Radiological Emergency Plan for Sequoyah. The staff concludes that, ,

1

) with proper implementation, past EP problem areas should be satisfactorily
1 resolved.

! 4.13 Radiological Controls

In Section !!.1.2.3 of the SNPP, TVA discusses its improvements to the radio- i

logical controls (RC) organization. The staff evaluated these improvements in
'

: Section 4.13 of NUREG-1232 Volume 2. TVA did not identify any differences in
the Unit 1 program from that for Unit 2. The staff concluded that these!

measures will strengthen the RC pro pam at Sequoyah. The staff also concluded
that the actions taken by the licensee, including correction of previous '

weaknesses in its program ' r maintaining exposures as-low-as-reasonably-,

;
achievable (ALARA), are s f 1cient to support plant restart for both Units 1

)
and 2.

,

4.14 pestart Activities list |
,

4.lt.1 Introduction

For Sequoyah Unit 2, TVA established a Sequoyah Task Force on March 19, 1986, !
to review implerentation of the corrective actions applicable to Sequoyah, to
initiate specific actions to address Sequoyah problems to nonitor and ensure

, that a list of all known work items has been compiled, and to review tneI

process and identification of th'se items requir$d to be completed before
restart of Sequoyah Units 1 and e, ;

,

.

To complete its assignment, the Sequoyah Task Force developed a list of .

| |Sequoyah plant activities (except for those of a routine nature) to be
completed before restart. The Sequoyah Activities List (SAL) was based on
issues ide tified by NRC inspections, TVA quality assurance (CA) audits,
American Nuclear Insurers (AN!) sudits, institute of Nuclear Power Operationsi
(!NPO) inspection reports Sequoyah corrective action reports (CAR) and
discrepancy reports (OR). TVA Nuclear Safety Review Staff (NSRS) and Nuclear ;

Safety Review Doard (FSRB) reports, employee concerns, Secunyah reactor trip (
reports and licensee event reports (LERs), and technical issues identified by

*

TVA's 01.v.ision c.f huclear Engineering (ONE). |
1

(
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The Sequoyah Task Force had established criteria (Section IV.2.0 of the SNPPI
to determine which items were required to be resolved for restart. The staff
has reviewed and accepted this criteria by letter dated June 9, 1987. The

Sequoyah Task Force reviewed the process the line organization used to
identify, evaluate, disposition, and close out itens and reviewed the adequacy '

of planned actions taken before Sequoyah Unit 2 restart. As new issues arose
and work activities were developed, the.y were reviewed by Sequoyah management to
determine their importance to restart. The Site Director had to approve all
new items added to the restart list; however, only the Manager of the Office of
Nuclear Power (ONP) fpresently the Senior Vice President, Nuclear Powerl could '

.

delete items that had been designated for restart.

4.14.2 Evaluation ,

'

The identification, tracking and closure of restart items for Unit 1 is
discussed in Section IV of Revision 3 of the SNPP. This was submitted by TVA
in its letter dated May 9, 1988.

For Unit 1, the identification and tracking of restart items is being t

accomplished by TVA's permanent tracking system and reporting of open items j

(TROI) computer program rather than by the SAL used for Unit 2. This program ,

lists the restart and non-restart items for Sequoyah in a database. The status ,

and responsible organization for each item is accessible through computer !
'

terminals in computer printouts to plant personnel. This capability was not
available with the SAL. The staff has reviewed the data available from TPOI
and finds it acceptable.

TVA stated that the Unit i restart list was developed by an item-by-item review
of completed and cpen Unit 2 and comon restart activities and of open Unit 1
issues. Standard Practice SQA203 "Use of TROI for Unit 1 Pestart Action List,"
was issued by TVA to specify the requirements for maintaining and cnntrolling
the Unit I restart list. The criteria used by TVA to determine if issues must i

|be completed before restart is the same restart criteria used for Unit 2.
Standard Practice 50A203 requires each SQN Unit 1 potential restart item to be ,

evaluated against this criteria to determine whether associateo corrective |
action is required to be completed before restart. TVA stated that the Site
Director has designated either the Restart Director or Assistant to the Site |

Director to evaluate proposed new activities and ascertain that these
activities meet the restart criteria.

i

In describing its process to close out restart items, TVA stated that Standard
Practice SQA203 specifies that existing site procedures will be used to ensure
that Unit I restart items are dispositioned and closed in a verifiable manner. ,

Each site manager is responsible for: maintaining the status of his restart
items through closure; adding new actions as necessary to resolve an open
restart item as the issue evolvest and ensuring that a specific discipline and
manager within his organization is assigned responsibility for obtaining timely
closure of open restart items. An item is considered closed for restart by TVA
when all corrective actions that have been specified L he corpleted before
restart are field completed, documented, and veriff . a> 1ppropriate.

To coordinate the effort to designate new activities as resta items. TVA
explained that the Site Director has identified a Unit 1 Restart Directne who

j is responsible for coordinating the Unit i restart effort. The Unit 1 Pestart,
;

I
4
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|

Director reports directly to the Site Director and has responsibility and ,

i

authority to establish specific schedule priorities, to ensure that line '

managers are coordinaiing their activities to complete all restart actions, to
!establish site goals as appropriate to achieve a safe and timely restart, to '

call and conduct restart schedule status meetings, and to ensure performance of
the individual groups and integrated work e.ctivities. 1/A stated that this
position has been established in order to ensure that all restart requirements
are properly completed in an integrated fashion and on a timely basis. |

4.14.3 Conclusions
,

'

Based on the above, the staff concludes that the use of TROI to identify, track .

status on and indicate closure of Unit I restart items is acceptable. ;

;

,

|
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|
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5 EMPLOYEE CONCERN 5

During the spring of 1985, a number of TVA employees informed the NRC and ;

selected members of Congress of safety concerns, primarily related.to the Watts I

Bar Nuclear Plant. In sddition, TVA learned of many employee concerns through '

its own organization. The concerns indicated that many TVA employees had lost
confidence in TVA's nuclear management and its ability to properly conduct
nuclear activities. In addition, some of these employees expressed fear of
reprisal from TVA management if they raised their concerns directly. Two

i

programs relating to employee concerns have reselted; they are referred to as
the new program and the special program. These two programs are discussed in ;

detail in the staff's Safety Evaluation Report on the Tennessee Valley
Authority Revised Corporate Nuclear Performance Plan, NUREG-1232 Vol ue 1.
dated July 1987.

The new employee concern program (ECP) was implementeo at Sequoyah on
r bruary 1, 1986, as described in a TVA submittal of February 3, 1986. The key

e The ECPelement of the program is the ECP Site Representative at Sequoyah.
staff receive and investigate concerns from employees who feel that N rmal ,

channels of resolution have failed. The program is further described in other
'

TVA submittals including the SNPP. The staff issued its safety evaluation
accepting the TVA new ECF on September 30, 1987.

In May 1985, TVA awarded the Quality Technology Company (QTC) a contract to |

develop and implement a progran for conducting confidential interviews with TVA
employees performing assignments for the Watts Bar Nuclear Plant. Concerns
also were collected from TVA employees at the Sequoyah and Browns Ferry plants.
This program, which empharized the identification of employee concerns dealing
with nuclear safety at all TVA facilities, identified more than 5000 employee

In February 1986 TVA initiated a program to evaluate and resnive
<

concerns.
these employee concerns. The enployee concern special program (ECSP! was
developed to review the concirns received through the QTC or from tht: Nuclear ;

Safety Review Staff (NSRS) for applicability to Sequoyah. This work was
performed by the Watts Bar empl ~ee concern task group (ECTG). The staff
evaluation of the ECSP was isso.. to TVA by letter dattJ Octnber 6, 1987.

:

I
The employee concerns were grouped into aine categories tor evaluation and res-

[The categories are construction; engineering; industrial "sterialolution.
control; operations; quality assurance /cuality control; welding; e 9 y h t and .

i

personnel; industrial safety; and intimidation, harassment, wrongwir 9.
'a

nisconduct.
|

s |Because Sequoyah, Units 1 and 2, were scheduled to be the first TVA p'
:restarted, the enneerns applicable to Sequoyah only, within each emp1ng e

concern subcategory, were divided into individual element reports that addressed
I

related concerns. For Sequoyah, element reports were prepared covering six of
the cateoories. TVA has submitted ever 300 element reports to address the !

resolution of employee concerns for Sequoyah. These eierent reports have been ;

divided into these needed to be resolved and evaluated before the reltart of 1

'

'
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the Sequoyah units and those that may be resolved after restart. The criteria
used was the staff-approved restart criteria.

The NRC staff has issued, by letter dated March 11, 1988, its "Preliminary
Safety Evaluations on the Tennessee Valley Authority Employee Concern Element I

Deports" for the restart of Unit 2. This preliminary safety evaluation -

addressed those element reports that the staff considered had to be resolved
before the restart of Unit 2. The safety evaluation for the restart element
reports for Unit I will be issued before the restart of Unit 1.

Subcategory and category reports will address the resolution of employee con- L

cerns for the other TVA ruclear plants. TVA will not submit any element report
for the manageuent and persornel and industrial safety categories because TVA
has concluded these do not contain safety-related concerns. The staff has con-
cluded that employee concerns in thote two categories have been adequately ,

addressed as discussed in letters to TVA (December 14, 1987, and August 24,
1987. respectively). Conctras in the ninth category, relating to intimidation,
harassment, wrongdoing, or misconduct, will be investigated and the results
reported separately by the TVA Office of General Counsel or the TVA Inspector
General. The staff's review of TVA's handling of these concerns is discussed

!in an October 8, 1987 letter to TVA.

On the basis of its review of the TVA employee concerns program, the NRC staff
concluded in Volume 1 of NUREG-1232 thtt TVA now has a policy that promotes
cuality and safety and TVA has taken steps to ensure that this policy is under-
stond by TVA employees and that the policy is strictly enforced. The actions ,

taken by TVA to improve employee confidence define an acceptable program for f

dealing with employee concerns. In combination with the other improvements in
the nuclear program that TVA is implementing, these steps should improve the
confidence of employees i- TVA's management. The staff considers effective t

'

implementation of the new employee concerns program necessary if TVA is to sig-
nificantly change its prior performance record.

The staff will continue to monitor program implementation and the ef'ectiveness i

of 3ctions taken to deter intimidation and harassment. |
,

iThe staff will not issue its evaluations on all of the element reports for
Units 1 and 2 as Part 2 of NUREG-1232. Volume 2. The staff will, as stated i

above, issue its evaluations of the restart element reports for Unit 1 as a !

Safety Evaluation Report before the restart of Unit 1. |
i

i
t

i

!

|

|
{

!

!

I
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6 ALLEGATIONS

Many concerns about nuclear safety problems were made to TVA and investigated
'

under their employee concerns program; many concerns about nuclear. safety and
,

c

other issues were made directly to the NRC staff. In a number of instances, ;,
'

the technical content of these allegations were provided to TVA for inclusion |

into the employee concerns program. The NRC staff used TVA's responses as |

well as independent reviews to evaluate the issues and corrective actions. |
'

The remaining allegations will be handled by the staff in accordance with .

'established NPC policies for allegations. All potential nuclear safety"

significant Sequoyah-related allegations will be evaluated and resolved to the' ,

satisfaction of the NRC staff before the restart of Unit 1.

i
|

1
1

:

<

!

i

i

i

!

!
i
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iAPPENDIX A

LIST OF CONTRIBUTORS

M. Branch Office of Special Projects
P. Cortland Office of Special Projects
J. Donchew Office of Special Projects
J. Fair Office of Special Projects
H. Garg Office of Special Projects
E. Goodwin Office of Special Projects

'

P. Hearn Office of Special Projects t

|
G. Hubbard Office of Special Projects
K. Jenison Office of Special Projects
E. Marinos Office of Special Projects
F. Paulitz Office of Special Projects
R. Pierson Office of Special Projects
T. Rotella Office of Special Projects
D. Smith Office of Special Projects'

R. Westcott Office of Special Projects -
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# September 21, 1988

e

Docket Nos. 50 327/328 Distribution:
; Dockee File J. Donohew G. Georgiev

NRC PDR OGC E. Marinos
,

Mr. S. A. White Projects Reaoing F. Miraglia R. Pierson ;

Senior Vice President, Nuclear Power J. Partlow E. Jordan
Tennessee Valley Authority S. Richardson ACRS (10) i

6N 38A Lookout Place S. Black K. Jenison f

1101 Market Street B. D. Liaw SQN Rdg. File
,

Chattanooga, Tennessee 37402 2801 F. McCoy M. Sims (
L. Watson P. Cortland |.

Dear Mr. White: j

SUBJECT: PRELIMINARY SAFETY EVALUATION ON THE TENNESSEE VALLEY AUTHORITY !

SEQUOYAH NUCLEAR PERFORMANCE PLAN . SE0VOYAH UNIT 1
;

I(TACJ0081,60409,R00370,R00371,R00354)
t

This letter forwirds our preliminary Safety Evaluation (SE) on the Tennessee
Valley Authority's (TVA) response to the Nuclear Regulatory Comission's (NRC) ,

10 CFR 50.54(f) letter of September 17, 1985, relating to site, specific issues :

at the Sequoyah site for Unit 1. This SE represents the staff's evaluation of
'

|the TVA Sequoyah Nuclear Performance Plan through Revision 3, with supporting
documents, for Unit 1. Volume 2 of NUREG-1232 was issued by the NRC on May 18, ,

1988, ana addressed the Sequoych Nuclear Performance Plan for Unit 2. j

i Based on the enclosed SE, the staff concludes that, subject to resolution of
the restart electrical design calculations TVA has resolved concerns at

j Sequoyah Unit 1 that led to issuance of the staff's 10 CFR S0.54(f) let 'r,
J

and that the programatic improvements are sufficient to support TVA nuclear
Lplant operations for Unit 1. The staff's acceptance of your progranmatic

i improverrents is based in many cases on comitments made by TVA. Implementation I4

will be nonitored through normal NRC inspection activities. In addition, ii

j certain significant activities are highlighted in the enclosed SE that TVA has ;

{
comitted to complete either for restart of Unit 1 or as post-restart actions. [

,

' Sincerely, ,

!
o,

Original signed by ;
:

i

l-

Steven D. Richardson, Director
TVA Projects Division
Orice of Special Projects ;a

!,

i Enclotures: ;

i
i As stated

J
'

; cc w/ enclosures:
'

See next page [
l
i

,

.
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