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[ ntroduction

During the period December 10-12, 1980, two members of the Nuclear
Safety Review Staff (NSRS) conducted a review at Watts Bar Nucl ear
Plant (WBN). The objectives of the review were:

1. To develop an understanding of the way that the WBN Construc
tion Project (CP) conceptulized, devel oped, inplenmented and
revised the program that has controlled the installation of
safety-rel ated piping and supports. Inherent in this objec
tive was the need to not only understand how the WBN CONST
Project fulfilled their responsibilities in this program but
also to understand how the quality assurance (QA) organiz
ations (VBN CONST Site, CONST QA Knoxville, and CEDC QA)
and the EN DES branches and design project interacted with
this program The goal of the reviewers was to develop a
detailed understanding of the program from identification of
the design requirenments by the CONST project to documentation
of the final "as-constructed" system configuration including
problems any person(s)/or groups of persons were having or had
wi th understanding/inpl ementing the program

2. To determne whether or not the WBN program governing the
installation of safety-related piping and hangers contained
problems of a simlar nature to those found to exist at Sequoyah
during the NSRS review of the TVA Programto rleet the require
ments of |EB 79-14.

3. To make reconmendations on ways to resolve significant nuclear
safety-related problems that were found during the review
and/or to make recommendations on ways to irprove the methods
and practices that currently govern the installation and
inspection of safety-related structures, systems, and conpo
nents at all of TVA's nuclear plants.

The review was acconplished by conducting individual discussions
with managers from the WBN CP organization at the proj ect manager,
construction engineer, assistant construction engineer, section
supervisor, quality assurance, craft superintende-.t, and assistant
craft superintendent |evels and with enployees in wel ding, quality
control and records, and crafts. This allowed NSRS to obtain a
perspective of the safety-related piping and supports installation
and inspection program at each level of the WBN CP organi zation. |t
also allowed the WBN CP Staff the opportunity to express their

vi ewpoi nt of the progromincluding its weaknesses, adequacy, prob
lems encountered with inplenmentation, and suggestions for i mprovenent .

Prior to the actual review the NSRS representative had reviewed the
NRC, EN DES, CEDt, QA, CONST QA, and VBN CP generated documentation
listed in Section V of this report. 1In addition, conversations had
transpired between NFRS and Civil Engineering Branch (CEB) personnel
and Nuclear Engineering Branch (NEB) personnel on various aspects

of General Construction Specification G43, "Support and Installation
of Piping Systems in Category | Structures," This provi ded an



understanding of the witten requirenents for such a progr am
including commitments and a basis for deternmining the adequacy of
the witten program Fromthis review specific questions were
generated which served as the basis for the onsite review
interviews. The NSRS report on the "TVA Program to MeeL | E

Bul letin 79-14" (GNS 800814 001) and the two OEDC responses to that
report--(1) EDC 800827 020 outlining a two-step programto ensure
consi stency between the "as-designed',' and "as-constructed"
safety-related piping and hanger configuration and (2) EDC 801212
013, in draft format that tine, outlining managenent contro
improvenents for the quality aspects of the pi ping and supports
program-were re'viewed for problem sinilarities and comitted
programmatic revision applicability at WBN.

This report is for the nost part founded on information that was
revealed in the discussions that took place during the onsite
review. As such, report readers shoul d recogni ze that changes to
current MBN CONST project practices and philosophies are in the
process of inplementation. NSRS views these changes as positive
steps toward resolving sone of the problems identified during this
review. The overall effectiveness of these changes cannot be
determned until after the passage of tine.

. SULThARY
Assessment of Safety-Related Piping and Supports Program

The mejority of the safety-related piping isinstalled in both

units at EN, while the majority of pernanent hangers and supports
remain to be installed. Considerable difficulty is being exper
enced with installing pernmanent hangers and supports per design
requirements. The hanger and support installation probl ens appear

to be due to piping being mislocated as a result of i nadequat e
control by the WBN CP over the preparation of field fabrication
sketches by the craft; to interferences with field routed component s
and structures; and to the use of different reference points by

EN DES to locate piping, hangers, and supports.

The quality control programthat governs the installation and
inspection of safety-related piping, supports, and hangers appears
to suffer from problems sinilar to those identified i n NSRS s

report on the "TVA Programto Meet I EBulletin 79-14" for SQN.  The
Phase | and Phase 11 programto meet NRC I|E Bulletin 79-14 (EDC
800827 020) and the managenent changes described in EDC 801212 013
should help to correct these problens. However, the passage of sone
amount of time is required before the effectiveness of these changes
can be assessed

The review revealed that the requirements contained in the qual ity
control program constitute the best effort of the VBN CP to iden
tify and interpret program requirements from the morass of docu
ments containing design requirements, program requirenents and



licensing commitnents that were provided to themby CEDC. The
programas it presently stands could be interpreted as satisfying
Criterion V, Instructions, Procedures, and Drawings of 10 CFR 50,
Appendix B. However, the program is lacking in that it does not
formal |y inplement all of the requirements necessary to ensure that
"as-constructed” satisfies "as-designed." This problem with the

program may be attributable to one or nore of the follow ng:

a. Lack of an assessment of the adequacy of the scope and detail ed
requirenents contained in the quality control programby an
organi zation or organizations independent from the WBN CP or
VBN CONST- QA organi zat i ons,

b. Anmnisinterpretation of specific program requirenents,
C. Design requirenents not clearly and concisely defined

d.  The seenmingly continuous changing of requirenents by EN DES or
by NRC.

These problenms were also found inthe SQN program Actions have
been taken to correct these problems-as stated inthe preceedi ng
paragraph. The adequacy of these actions cannot be determ ned
at this tine.

Failure to formally document closure sections in piping and to contro
preload in piping and nozzles as required in General Construction G 43
is an exanple of a significant design requirenent that was not formally
inplemented in the quality control program for the installation and
inspection of safety-related piping and supports. As a result, varying
anmounts of preload are suspected to exist in the piping and nozzles
because the 1/16-inch maxi mum nisalignnenoy of closure wel d joints was
not adhered to. External force of varying degrees was utilized to
acconplish piping to pipin- and piping to nozzle alignments. Existence
of this preload has the potential to invalidate the seisnic anal ysi s.

The WBN CP quality control, field change request, and nonconf or mance
report programs as they pxesently stand have been identifying

m sl ocated piping and hanger or support installation probl ens.

These problens are resolved by way of QA audit reports, field

change requests, and nonconfornance report-t. The prel oad probl em
had not been identified by the existing programs, and potentially
coul d have gone undet ect ed.

NSRS believes that the existing quality-control, nonconformance
and field change request programs coupled with the Phase | and

Phase Il programs to nmeet NRC |E Bulletin 79-14 (EDC 800827 020)
could provide assurance that the final "as-constructed" confi gur
ation that evolves from the program satisfies the seismc design
and analysis requirements. This NSRS belief is contingent upon:

- adequate training of inspectors in Phase | and |1



- adequate definition of criteria to assess the results to the
Phase Il inspections and accept or reject the Phase | results

- adequate inplenetation of both prograns.

RECOVENDATI ONS

A R-80-21-WBN-01 Prel oadi ng Probl em
CEB with the assistance of the WBN CP shoul d assess the magni
tude and frequency of the existence of preload in the piping.

Based on these findings CEB should specify corrective actions,
if any, to elininate the problem and to ensure the validity of

the seismic anal ysis. In addition changes to the existing program
that are acceptable to both organizations should be identified and
inplemented to prevent recurrence of the problem in pi pi ng bei ng
installed now and in the future.

B. R-80-21-WBN-02 Different Reference Points for Locating Pi pi ng
and Supports

EN DES organi zations that specify |ocations for pi ping and
supports at WBN should review tieir current practices to
determine the extent of this problem Based on the findi ngs
of the review, these organizations shoul d specify corrective
actions to eliminate this problemon present and future drawi ngs
under their control and on drawings issued to the WBN CP or
al ready i npl (ement ed by the WBN CP.

C. R-80-21-WBN-03 Control of the Field Fabrication Sketch Pr ogr am

The WBN CP shoul d establish and maintain control of the field
fabrication sketches for piping yet to be installed in VBN I
or VBN-2. The goal of such an effort should be to not release
a sketch for inplenmentation until after it has been deternined
by CP engineering personnel to be consistent with the require
ments on the design draw ngs.

I'V. DETAILS

Two nenbers of NSRS were onsite during the period Decenber 10-12 to
conduct a review of the WBN construction project (CP) program that
governs the installation of safety-related pjping and hangers. The
NSRS personnel could not have asked for better cooperation from
those persons contacted during the course of the review. Al so, the
positive attitude towards achieving a hi gh degree of quality during
construction activities expressed by all persons contacted js
commendabl e.

VBN Safety-Related Piping and Supports Program

The review entailed interviewing persons at all levels of the BN
construction project organization to obtain vi ewpoi nts on the



program that governs the installation and inspection of safety

related piping and supports. Specific areas covered in the
interviews were the conceptualization, devel opnent, i npl enentaticii,

adj ustnment (refinement), problens encountered, suggestions for
improvement of the program and present status of program i npl emen
tation.

The review reveal ed that the perspective of the program i s consis
tent at all levels of construction project organization. The
situation that currently exists with the installation of saety
related piping and supports may be described as foll ows:

(2 Ninety-two and seventy-seven percent of the safety-rel ated
piping has been installed in WBN-1 and WBN-2 respectively.

o2 Permanent hanger installation has progressed to thirty-eight
and five percent conplete respectively for units | and 2.

@) Approximately twenty-five percent of the installed piping is
determined to not be located per design when initial pipe
| ocation inspections are performed.

S This nislocated piping coupled iith congestion caused by the
installation of field routed (located) structures, syst ens,

and conponents has nade hanger installation per the origina
design difficult, if not inpossible, to achieve

67 Varying amounts of residual stress due to the use of externa
force t -Yr,"-t weld joint alignnent exists in the piping and

equi pnent  nozzl es.

~J Thu ._.slocated piping, the inability to install per manent
hangers and supports per design, and the existence of residua
stress in piping and nozzles taken individually or as conbina
tions have the potential to invalidate the original seisnic
analysis for the plant safety-related piping systens.

The causal factors for this situation cannot be attributed to one
single factor or organization. NSRS's understanding of the evol ution
of this situation obtained fromthe interview di scussions is as

foll ows:

The VBN CP quaiity control programwas formil ated during the
early stages of the construction project (approxinmately 1973)
The program consisted of quality control instructions (QC"'s)
and quality control procedures (QCP's) which governed the
instal hation and inspection of safety-related structures
systems, and conponents. The program formul ati oa and back
ground about the program are as foll ows:

a.  OeDC philosophy and practice in 1973 was for each CP to
develop their own quality control program In addition
the CEDC phil osophy on quality assurance was that the



Manager of EN DES and the Manager of CONST were respon
sible for organizing and directing their respective
division's QA programs to attain quality objectives. The
CEDC QA Manager was responsible for establishing basic QA
Program policies and requirements, providing guidance,

and overseeing the division's programs. Consequently,
this resulted in each division developing their own QA
Programwith little regard for the other division's
program except that provided by OEDC QA

CEDC (A established policy and requirenents for the QA
prograns in each division including a listing of all
licensing conm tnents.

Both EN DES and CONST devel oped their respective QA

prograns which would govern the work within their organ
izations. For L; DES the Engineering Procedures (EP's)
along with a number of inplenenting documents were devel oped.
For CONST quality assurance and control program require
nments were identified in the CONST QA Program manual .

EN DES produced over a tine period draw ngs, specifica

tions, General Construction Specifications, procurement

speci fications, menoranduns, etc. all of which contained
requirements or references to requirements that were to
govern installation and inspection activities for safety
related structures, systens, or conponents.

Al of this information was transmitted to the VBN CP for
their use inconstructing VBN

Upon receipt of this information, the VBN CP sorted
through all of this documentation to identify what activ
ities required preparation of a Q0 or QP, and to iden
tify all of the requirements that governed particul ar
installation and inspection activities. Fromthis the
VBN CP devel oped the QC program (QCP's and QCI's) that
woul d govern all safety-related activities. These QC's
and QCP's were reviewed and approved onsite by WBN CP
personnel and VBN CONST- QA personnel. There was no
requirenent for any organization other than WBN CP and
VBN CONST-QA to review the scope and detailed require
ments for adequacy and consistency with licensing, pro
gram and design requirenents and/or conmtnents.

The VBN CONST-QA group at some point during the fornula
tion of the QC program devel oped their QA audit program
and audit schedule. The purpose of the WBN CONST- QA
audit programwas to provide sone |evel of confidence
that the QC program requirements were being adhered to
during installation and QC inspection. The level of
confidence to be provided was not formally quantifit- in
azny QA program requirenents.



The program described in steps a. through g. was an acceptabl e
way of developing ind inplenmenting the QC program In fact,
the programwas believed to satisfy Criterion V, Instructions,
Procedures, and Drawings of 1Q0CFR50, Appendix B. However, two
key steps, 1) clear and concise definition of l'icensing commitnents,
program requirenments, and especially design requirenents for
use by the CP in developing their program and 2) review of
the QC programto assess the adequacy and consistency of scope
and . detailed requirements by sone organization within OEDC
other than the WBN CP, did not transpire. Consequently, the
ability of the resultant QC and QA program requirenents to
ensure at some confidence level.that the "as-constructed"
configuration satisfied the assunptions and restrictions of
the "as-designed" configuration was questionabl e.

Along these sane lines, the WBN CONST-QA program and audit
schedul e was devel oped in conjunction with the QC program

This audit programwas designed to provide confidence that the
QC program requi renents were being adhered to during the
installatio:T and inspection of safety-related structures,
systems, and conponents. However, during this review it was
learned that the audit scopes and frequencies were not statis
tically based. This needs to be resolved within the framework
of the effective functioning of the QN QC program

At 1IN as at other TVA CP's, fitters prepare fabrication
sketches fromthe design piping drawings. These fabrication
sketches were and are required by the ASKE code. The fitcers

at all TVA C s have insisted that preparation of these sketches
istheir responsibility. Both the fitters and VBN CP per sonne
agree that the requirements on the design piping drawings have
to be converted into field fabrication sketches for them to be
conducive for field use.

The original plan at WBN called for the fitters to prepare the
sketches and for the engineering unit to r'view and approve
each of these fabrication sketches prior to their release for
actual work to begin. The review of the first series of
fabrication sketches revealed that sketches contained errors

i n dinensions and conponent |ocations. However, due to a
shortage of engineering unit personnel to review these sketches
the volume of sketches being produced by the fitters, and the
large nunber of fitters whose work depended on the issuance of
the sketches, the decision was made to waive the requirenent

for engineering unit review and approval of the sketches
Instead, the verification of piping |ocation/ routing was to
Le made at the tine the engineering unit oversaw the installa
tion of permanent hangers and supports. Verification )f

| ocation/routing of piping was not waived in this in'cance
rather it was only postponed to a later time frame .nthe |ife
of the CP.



Later on in the life of the CP, the decision was made to set

up a special hanger group separate from the piping group to
oversee the installation of hangers and supports. Conse
quently, the piping location confiznation kept getting put

off. The errors revealed in the early engineering unit review
of fabrication sketches should have provided an early warning
of potential problems in this area. This problem area needs
resolution. (See recomendatioil C, Section [I1.)

A probl emwas encountered in obtaining the pernmanent hangers

and -iipports ina time frame consistent with the installation

of the safety-related piping. Consequently, the permanent
piping was installed on tenporary hangers. These factors in
and of themselves did not create a problem However, insta
lation of field routed (located) structures, systens, and
components too close to the piping to allow installation of

the permanent piping and supports transpired. This has and is
causing difficulties with the installation of permanent supports

Use of different reference points to locate piping and to
locate hangers resulted in further conplications. Pipe lora
tion is referenced off of colum centerlines while supports
and hangers are referenced off pf nomnal wall, ceiling or
floor faces. The result in sone instances is a support or
hanger that totally nisses the piping that it is supposed to
support, even though both pipe and support are installed per
their respective design requirenents. This problemwith the
reference points needs to be resolved. (See recomendation B,
Section I11.)

The requirenents contained in General Construction Speci fica
tion G43, "Support and Inntallation of Pi ping Systems in
Category | Structures,” are being formally inplenei.ted to
varying degrees in the quality control program for the insta
lation of safety-related piping, hangers, and supports.  The
reasons for this are

a. The purpose of G43 is to establish m ni num requi r enent s
for the support and installation of piping systems in
Category | structures to assure that the piping isinstalled
i nsuch manner as to validate the analyses of the pi pi ng
systems and insure conformance with the intended design
of the svstem support scheme. This inplies that the
mnimum requirements are all contained in this document.
A closer exanination reveals that G43 itself requires
4.now edge of G 32, appropriate plant pipinL and support
docurments, manufacturers' recommended installation proce
dures, etc., to have a conplete understanding of the
requirenents for the support and installation of pi pi ng
systems. The situation just described enphasizes the
point that the requirements governing the installation
and inspection of safety-related piping and supports are
not clearly a~d concisely defined in one or a relatively
smal | number of docunents.



The applicability of G43 isto all piping, and piping
supports installed in Category | structures with certain
exceptions for embedded piping and piping provided as an
integral part of prepackaged equi pment provided by a
vendor. C. 43 continues by stating that procurenent,
materials, fabrication nethods and details, inspection,
and test requirements of the piping are not within the
scope of G43. This statenent appears to conflict with
the purpose of G 43 as stated in a. above; because if
G43 isto be the governing document to assure that the
piping is installed insuch amnner as to validate the
anal yses of the piping systems, then such areas as
procurenment, materials, fabrication methods and details,
and especially inspection which have the potential to
inval i date anal yses must be controlled by sonme docunent.
In light of this applicability philosophy, it is not
surprising that G 43 reads as a general requirenents
document and does not contain a listing of the critical
attributes with specific acceptance criteria that shoul d
govern the installation and inspection of safety-related
pi ping and supports.

G 43 does contain sone specific requirenents such as the
1/ 16-inch maxi num al | owabl e nisalignnent of pipe joints
while swinging free on supports for closure connection
final assembly. This specific requirement isin G43 to
prevent sipnificant preload on the final assembly connec
tion which i s a general assunmption used inthe seisnic
analysis. The concern for minimzing preload is 4ustified
per the seismc analysis; however, this requirenment does
not reflect conditions achievable from a constructability
standpoint or criteria which are consistent with the ASLE
code on weld joint msalignment and on "col d-springing."
Since the ASNE code is utilized nore extensively than

G 43 and since the weld joint fit-up inspections are
performed by wel ding unit personnel, the requirements of
G43 inthis area tend to not be vigorously followed.
Consequently, a documented program to nininize pre-|oad
due to use of external force to effect closure connection
alignment was never inplemented at WBN. Piping fit-up
was generally checked against the requirements of the
ASME code. As a result, instances of preload outside the
limts allowed by G 43 and subsequently the seisnic

anal ysis may exist in nozzles and piping at WBN. The
inpact of this situation on the seisnic analysis cannot
be determined until after the extent and magnitudes of
the preload are deternmined. The nost inportant point is
that a situation exists inthe field which may indeed
invalidate the seisnmic analysis. Consequently, this
situation must be evaluated and resolved. (See

recom ednation A, Section I11.)



The varying degree of formal inplenentation of the require
ments in G43 has contributed to the problens being expe
rienced with piping, hanger, and support installation. Al so
the failure to have a formal programto mininze residua
stress in piping and nozzles for closure welds can be atl.rib
utable to the reasons stated above

The WBN CP as other TVA organi zations has experienced diffi
culties with recruiting qualified or qualiflable personnel due
to the conpetition (salary and benefits) for this type of
person in the marketplace. This isevident in the results of
recent VBN recruiting trips. In addition, the -ame conpe
tition makes it difficult for TVA to retain these people once
they are hired. The problem of recruiting and retaining
personnel when coupled with pressure to neet the construction
schedule forced first line supervisors to adopt crisis man
agenent techniques. Consequently, supervisors did not have
time to effectively train, utilize, and supervise the activ
ities of their subordinates. This resulted in schedule and

cost inpacts due to the rework required to correct first time
m st akes

Al of these circunstances when combined produce the situation that
exists today with the installation of safety-related piping and
supports and the seismc analyses for these piping and supports
Refer to figures 1.0 and 2.0 for cause and effect relationships as
percei ved by NSRS.

NSRS recogni zes that the existing quality, field change request,
"as-constructed,” and nonconformance prograns at WBN have been and
woul d continue to formally identify nislocated piping and support
installation problems for resolution by EN DES. These prograns
coupled with the Phase | and Phase i1 prograns inplenented after
the |EB 79-14 review at SON woul d provide assurance that the
"as-constructed” configuration satisfied "as-desi gned" requirem-nts
Wth regard to the preload or residual stress problem the WBN CP
had al ready recognized that the sequence of piping installation
roequiremeats in G 43 had not been inplenented. Per tference 11 a
neeting had been held with EN DES in an attenpt to resolve this
problem The discussion in the neeting centered around documenta
tion of closure sections and the cost to rework the piping systens
to satisfy this requirement. Neither the significance and ramfi
cations of preload nor the requirements to mininmize preload in

pi ping and nozzles, although discussed in the section of G 43 on
piping irstallation sequencing, was sufficiently understood by the
personnel interviewed until this review by NSRS. This understanding
coupled with the know edge of piping installation practices led to
the conciusion that preload as discussed in G43 does exist to
varying degrees in safety-related piping and nozzles at WBN. Con
sequently, NSRS as stated in Section Ill of this report recomends
that CEB determine the extent and significance of this situation
and based on their findings propose actions to resolve this problem



VI

Comparison with NSRS Revi ew Findi ngs on SQN

NSRS in August 1980 issued a report entitled, "NSRS Assessnent
Sequoyah Nucl ear Plant Conpliance with NRC-OE Bulletin 79-14
"Seismc Analysis for As-Built Safety Related Piping Systens""
(GNS 8C0814 001). This report and the two CEDC responses to the
report were utilized by the reviewers in preparing for the review
at WBN. The findings in this review.at WBN support NSRS's supposi
tion in the SON report that " ... similar problems may exist or
have the potential to exist with the adequacy of the seismic quali
fication of the "as-built" safety-related piping and hangers at all
of TVA's nuclear plants."”

Persons Cont act ed

VBN CP

T. B. Bucy - Supervisor, Hanger Engi neering Unit

C. 0. Christopher - Assistant Construction Engineer

F. H Denton - Welding |nspector

J. Evers - Authorized Nuclear |nspector

M A Harper - Tr-ining Oficer

L. J. Johnson - Supervisor, Mechanical Engineering Unit
B. S. Johnson, Jr. - Assistant Construction Engineer

J. N Lanb - Supervisor, Mechanical Engineering Unit

A L.B. Mayes - Steanfitter Superintendent

F. M MGjw - Authorized Nucl ear |nspector

R W Qson - Construction Engineer

A, S. Perry - \elding Inspector

A. W Rogers - Supervisor, Quality Assurance Unit

F. Smith, Jr. - Supervisor, Office, Materials, and Cvil

Engi neering Unit
J. B. Tubb - Assistant Electrical Superintendent
J. E. Wlkins - Construction Project Manager
S. Wilfe - Wlding Engineer
Ref er ences
1. Di vision of Constructi on QA Manual
2. CEDC QA Program Requi renents Manual

3. CEDC QA Manual for ASME Section |1l Nuclear Power Plant
Conponent s

4, TVA Design Specifications
a. WBRP- DS- 1935- 2473- 1
b. V\BNP- DS- 1935- 2618

cC. VBNP- DS- 1935- 2619



TVA General Construction Specification G-43, "Support and
Installation of Piping Systens in Category | Structures"

WBN Construction Specifications
a. N3G 881, "ldentification of Structures, Systens, and
Conponents Covered by the Watts Bar Nuclear Plant Quality

Assurance Progrant

b. N3H- 868, "Field Fabrication, Assenbly, Exam nation, and
Tests for Piping System for Watts !:jr Nuclear Plant"

Di vision of Construction Quality Control Instructions
a.  WBNP-QCI 1.8

b. VBNP- QCI  1.10

C. VBNP- QCI 1,11

d. VBNP-QC 1.17

C. WUBNP- QC1 1. 21

f. VBNP- QCI  1.22

g. WBNP-QC 1.28

h.  WBNP-QCi 1.38

i.  WBNP-QCl 42

Di vision of Construction Quality Control Procedures
a.  WNP-QCP 1.7

b. WBNP-QCP 1.16

c. VEENP- QCP 3. 11

d.  VENP-QCP 4.7

e. | BNP-QC? 4. 8

f. WBN>QCP 4.

2. VENP-QCP ..24

h.  VBNP-QCP 4.28

i. VBBNP- QCP 4. 30



10.

11.

12.

Watts Bar Nuclear Plant Field Instructions
a WBFI-G-7

b. W3FI-M35

Memoraodum from R. M. Pierce to J. E. WIlkins dated

May 19, 1980 (MEB 800519 019)

Mermor andum from J. E. Wilkins to R W Cantrell
Decenber 10, 1980 (WBN 801210 003)

| OCFR50, Appendix B

dat ed
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T0 .:J. Green, Acting Director of Nuclear Power, 1750 CST2-C

rEx H. N. Culver, Director of Nuclear Safety Review Staff, 249A HBBK

DATE March 26, 1981

SLBJECT: SEQUOYAH NUCLEAR PLANT UNIT 1 - SPECIAL REVIEW OF THE INADVERTENT
INITIATION OF THE RESIDUAL HEAT REWOVAL CONTAINMENT SPRAY SYSTEM ON

FEBRUARY 11. 1981 - NSRS REVIEW REPORT NO. R-81-05-SQN

Attached is the NSRS report of a special review of the event, activities,
and comaitments concerning the inadvertent initiation of the residual
heat removal containeat spray system on February 11, 1981.

Our recommendations are stated in section |11 with supporting details
given in section V. Please provide your reply to our recommndations
and your implementation schedule by April 23, 1981.

If you have any questions regarding this matter, please contact M. S
Kidd, extension 4813.

H. N. Culver

Attachment
CC (Attachment):
MEDS, E4837 C-K
F. A. Sscsepanski, 417 UBB-C
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Scop>.

This special review o' the inadvertent initiation of the residual
heat removal (RHR) containment spray on February 11, 1981, was
conducted to determine the details leading up to the incident, the
actions taken during the event, the effectiveness of those actions,
and the actions to be inplemented to prevent recurrence of this
type of incident. To fulfill our overview role to the General
Manager and TVA Board, this special review was al so conducted to
monitor the activities taken by the line organization relating to
the event, including their preparation of an investigation report.

The review involved three phases:

1. -Telephone conversations with the Division of Nclear Power
(NUC PR) personnel during and following the event,

2. An onsite review by two NSRS reviewers on February 17, 1981,
which involved approximately 12 man-hours, ind

3. Revi(N of NUC PR's report on the incident (see reierence
VII. ).

Background

On February 11, 1981, while unit 1 was in cold shutdown to comply
with Teuhnical Specification requirements regarding ice weight, a
unit operator (U0) told an assistant unit operator (AUO) to open
RHR valves |-HCV-74-37 and |-HCV-74-531 and to verify closed valve
[-FCV-72-40. On the previous shift |-FCV-72-40 had been stroked to
conply with surveillance requirenents, but no one had visually
inspected the valve to assure closure. Later during the shift, the
AUO called the U0 about the desired position of the RHR valves.

The U0 told him to open the valves so tnat the "B" train of the RHR
system could be placed in service. No valve numbers were mentioned
during the telephone conversation. The AUO proceeded to open |
HCV-74-37 and |-HCV-74-531. Again, the AUO attempted to call tLe
UO to confirm the position of [-FCV-72-40; however, the telephone
was inoperable. He proceeded to open I-FCV-72-40 which initiated
the "A" train of the RHR containment spray.

Al nmost i nmmedi ately the UOnoticed a rapid decrease in pressurizer
level and pressure. The U0 notified the shift engineer (SE) and
tripped the two running reactor-coolant pumps. The situation was

diagnosed as a loss of coolant accident (LOCA) and Emergency Operating

Instructions (EOI) 0 and 1 were consulted. Contai nnent



evacuation was begun. Containment purge was terminated. Health Physics
and Public Safety were notified. Charging flowwas increased from the
refueling water storage tank (RWBT); |etdown was continued. "B" train
of the RHR was started. RHR suction from the RAST was opened. The
suction path from the hot leg of the reactor coolant system (RCS) was
not isolated. Pressurizer level was restored but started to decrease.
A site energency was initiated. The evacuation al armwas sounded: all
personnel, except three construction workers, were quickly accounted
for. Plant access was controlled. A second charging punp was started,
and one safety injection punp was started. The AUO entered the main
control roomand discussed opening |-FCV-72-40 with anotaer UO who
inmedi ately closed the valve terminating the spray. RCS conditions were
stabilized. The Nuclear Regulatory Commission (NRC) was notified after
several attenpts.

Statements were taken from two SE's, one ASE, and one UO (see reference
VIT1.B). The SQN Conpliance Staff coordinated and wote the event report.
The NRC sent an investigation teamand a confirmation of action letter
(see reference VI1.G. EN DES was requested to hel p anal yze the event

on 7-bruary 20, 1981. NUC PR representatives met with the NRC in Atlanta
on March 6, 1981, to discuss their response to the NRC s confirmation of
action letter and inplementation of the required actions. NUC PR s
incident report was issued on March 5, 1981 (see reference VII.A).

I1l. Recommendations

On February 17, 1981, NSRS rnviewers conducted an exit interview
with those persons indicated in section VI of this report. At that
tinme NSRS offered no conclusionb or recomendations because the
plant personnel were still formulating actions to be taken to
prevent recurrence of this type of event and because eve.t information
that was available at that time was incfnplete (i.e., references
VI1.3. C, D, E and K. At the exit meeting, the NSRS rivtewers

also indicat2d that it was premature for NSRS to fornul ate-recomendations

and conclusions since NUC PR's report on the RHR contai nment spray
event was needed to conplete our overview of the event. As a

result of the NSRS review of NUC PR's activities during the event

and the NUC PR investigations report, we concur with the actions
taken or recommended by NUC PR as indicated in their report; however,
we believe that the followi ng actions also need to be taken.

A RHR and Letdown |solation

The EA's should be updated to address LOCA's while on RHR
cooling. In particular, the isolation of |etdown and RHR hot
leg auction from the RCS should be acconplished to prevent
additional draining of the RCS and possible cavitation of the
RHR punmps. Since the operators failed to recognize the need
to do this, we also recomend additional operator training on
LOCA's while uU RHR cooling.



IV

Personnel Statements and Logs

NSRS recomrends training for the Operations personnel and

shift technical advisors (STA's) on preparation of detailed

logs and statenents, especially those involving an accident or
incident. Also, we recommend that soneone with operations

knowl edge and authority read each statenent and ask for nore
detail where required before the personnel |eave the plant

site after an event. Mreover, NUC PR shoul d consider assigning
soneone the responsibility of maintaining a |og when an event
OCCUrs.

Data Availability

NSRS reconmmends that NUC PR investigate other data acquisition
net hods that are superior to strip chart recorders for fast
noving transients. Also, NUC PR shou:d ensure that all two

pen strip chart recorders which record two different paraneters
be equipped with two different colors of ink to enable reading
of the chart.

Per sonnel Evacuati on

NUC PR's report indicates that three construction workers did
not go to their assenbly area. Consequently, NSRS recomrends
additional training to ensure that everyone understands what
they are to do when an evacuation alarmis sounded.

Status of Open Itens

A

R-81-05- SON-01, RHR Isol ation

This item remai ns open pending action by NUC PR on recomendation
I1l.A (see section V.A for details).

R-81-05- SQN-02, Personnel Statements and Logs

This item remains open pending action by NUC PR on recomendati on
II'l.B (see section V.B for details).

R-81-05-SQN-03, Data Availability

This item remains open pending action by NUC PR on reconmendation
II'l.C (see iection V.C for details).

R- 81- 05- SQ\- 04, Personnel Evacuation

This item remains open pending action by NUC PR on recormendati on
111.0 (see section V.D for detatils)



Details

The NSRS eval uation of the inadvertent initiation of the RHR contai nnment
spray system is based on information gathered during our onsite

review oy February 17, 1981, conversations with personnel listed in
section VI, the NUC PR event report, logs, and statenments by the

"ajor operations personnel who participated in ternminating the

event. NSRS agrees with the |essons |earned and actions taken by

NUC PR as outlined in their report. However, we feel additional
actions, as recommended above, are required. These are di scussed

in detail below

A RHR | sol ation

The event scenario as outlined by NUC PRin their report and
as discussed in the logs and personal statenments indicates

that the operator never isolated letdown or the RHR suction
fromthe hot leg. Mreover, the suction path fromthe refueling
wat er storage tank (RWST) was not aligned for the RHR punps
until 10 mini.tes into the event. NSRS does not understand the
operator's logic on this point since available information
states that he felt that a LOCA existed. H's training should
have enphasiz.d the need to inject water into the RCS and the
need to prevent cavitation of the RHR punps. Based on references
VII.H, I, and J, the occurrence of a LOCA (i.e., a pipe rupture)
while on RHR cooling is a |low probability event. However, the
event is discussed and operator actions are detailed. Since

no plant operating procedures address a LOCA while on RHR
cooling, NSRS feels there is great need to include the required
operator actions in an EOl with emphasis on isolation of

letdown and the RHR hot leg suction path. Also, the operators
should receive additional training on this subject.

B. Personnel Statements and Logs

Upon review ng the statements made by the SE's, ASE, and UO
involved in the event, NSRS reviewers deternmined that sone
more detail should have been included, especially in the UOs
statement. The UO s statement fails to discuss any of his
actions other than the original orders to the AUO and the
subsequent tel ephone conversation. One of the SE's statenents
indicates the UO perforned other actions to nitigate the
event .

NSRS understands that all of t4% statenents were taken inmediately
after the unit was brought to a Lttable condition. NSRS feels

this is an excellent policy. Hou.ver, to ensure adequate
detail in future statements, NSRS recommends that someone with

operations know edge, authority, and responsibility review the
statenents imediately after they are written and before the



C

participants |eave the site to ensure that the statements are
conplete. It is inportant to get as nuch information as
possi ble immediately after termnation of the event because
people tend to forget as time el apses and because as the event
is discussed people analyze their actions in relation to the
event and its termination. Detailed statements are essential
to the reviewers effort to mnimize plant staff time and

i nvol venent during the event review period.

When NSRS riviewed the STA's log, the UJOs log, and the SE s/ASE s
log, very little detail about the event was found in the UOs

log or the SE's/ASE's log. The STA's log was a nore detail ed
summary of the events as related to himin conversations and
through the other logs. NSRS feels that there is a need for

nmore detailed logs and for someone to attenpt to keep a log of
the events as they unfold to aid in analysis later. For this
reason, NSRS is requesting NUC PR to consider assigning soneone
the responsibility of maintaining a |log when an event occurs.
However, we are not suggesting that this person interfere in

the shutdown operation of the plant to obtain information for
the log.

Data Availability

The strip chart recorder data (see reference VII.K) was not
very _seful inevent analysis because:

1. The chart speed was too slow to catch fast transient
information.

2. The width of the ink trace masked fluctuations in the
data.

3. Two red pens were used on one strip chart to record the
temperature for two of the hot legs. The temperature
traces crossed making it difficult .oread the chart.

Al'so, the cunputer printout of some of the parameters was in
one-nmnute intervals which also prevented documentation of
quick variations inthe data.

Consequent |y, NUC PR should investigate other methods of
recording data that would be nore informative after an event
and nore useful to the event analysis. Also, NUC PR should
take neasures to prevent a recorder from containing pens of
the sanE color when different parameters are being nonitored
on that recorder.

Personnel Evacuation

The log of Public Safety activities, included as appendix Bin
NUC PR's report, indicates that the evacuation went smoothly



with one exception. Three construction workers were not in

their assembly area(s) as required. Consequently, NSRS feels
that additional training is needed so that everyone will know
what to do when an evacuation alarm i s sounded.

VI. Personnel Contacted

A.  Jere M Ballentine, Plant Superintendent
B. WlliamT. Cottle, Assistant Plant Superintendent, Operations
*C. Mchael R Harding, Supervisor, Plant Conpliance

*D. James M McGiff, Jr., Assistant Plant Superintendent, Health
and Safety Services

E. Robert J. Prince, Health Physicist
*Present at exit neeting
VII. Documents Reviewed (Refereuces)
A Memorandumfrom H. G Parris to W F. Wllis dated March 5,
1981, entitled, "Response to Chairman Freeman's Request for
Information on Inadvertent Spray Actuation at Sequoyah Nucl ear

Plant Unit 1 (Menorandum dated February 12, 1981, from Craven
Crowell to W F. WIlis)(GNS 810309 102)

B. Statenents Regarding Incident By:
1. dyde T. Benton, Shift Engi neer
2.  Hubert L. Ledford, Unit QOperator
3. WIliamO0. Lovelace, Jr., Assistant Shift Engineer
4. Wlliam R Ramsey, Shift Engi neer

C. Shift Technical Advisor's (STA's) Log for February 11-12,
1981, on SON-|

D. Unit Operator's Log for February 11, 1981, on SQN-1

E. Shift Engineer/Assistant Shift Engineer's Log for February 11,
1981, on SQN-|

F. Letter fromC. F. Stone to Colonel E. P. Tanner dated February 18,
1981 (GNS 810219 001)

G Confirmation of Action Letter fromJ. P. OReilly to H G
Parris dated February 23, 1981



SQN Fi nal
1978

SQN Fi nal

1978, amended on Decenber 22, 1978

Safety Analysis Report Question 6.53, January 6.

Safety Analysis Report Question 6.53A Septenber 29,

SQN F~inal Safety Analysis Report Question 6.53B, My 25, 1979

Recorder Traces For:

1.
2.
3.
4.

Pressuri zer Level
Pressuri zer Pressure
Shield Building Radiation Monitor

Hot Leg Tenperatures for Loops 1,

Energency Qperating Instruction EQ O,
Di agnostics, Unit | cr 2," Revision 6,

Energency Operating Instruction EQ 1,
| or 2, " Revision 15 Septenber 25, 1980

Uni t

2, 3, and 4

"I mredi at e Actions and
Novenber 25, 1980

"Loss of Reactor Cool ant,
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H .1.Geen, Director of Nuclear Power, 1750 CST2-C
H. N. Sprouse, Mnager of Engineering Design, W1A9 C K

H. N. Culver, Director of Nuclear Safety Review Staff, 249A HBB-K
- Hay 5, 1981

SEQUOYAH NUCLEAR PLANT - NUCLEAR SAFETY REVI EW STAFF REVI EWREPORT
NO. R-81-07- SQN

Attached is the NSRS report of a routine review of SQN. The primary
purpose of the reviewwas to assess the operational readiness of unit 2.
However, uhile performng this review several concerns were identified
which also affected unit 1, necessitating the expansion of the scope into
the area of the Technical Specification surveillance requirenents and
portions of the operator training program Qur review indicated that
inprovenment is needed ih the areas of document review, revision, and
approval . The report contains several open items (i.e., preoperational
tests, comiumeuts to the NRC, etc.) requiring conpletion prior to unit 2
fuel load. EN DES, CONST, and NUC PR are tracking their itens and are
working to resol ve/ conplete them

Qur recommen. lations, as stated in section IV of this report, show seven
items; six require resolution by NUC PR while one item requires

action by EN DES. You are requested to inform NSRS of your plans and

schedul e for inplementation of the recommendations by June 1, 1981.

| f you have any questions regarding this report or transnittal nenmorandum
contact K. V. Witt at extension 6620.

H. N. Cul ver

At t achnment
cc:  HEDS, E4B37 C-K (Attachnent)

pno, t* P CI',,. . nn,.ir 10fl.r.niv, 04"M P4iwnll .Vn, Aet» Pin"
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11,

Scope

This w;;s a routine review of Sequoyah Nuclear Plant. The primary
purpose of this reviewvas to deternmine if unit 2 was in a condi
tion (of readiness to be licensed for operation. This included a
review of the plant organization, training, quality assurance
program procurenent program selected plant procedures required
for normal operation, the managenent controls, the status of the
preoperational tests that nust be conpleted prior to fuel |oad, the
status of those items on the Qutstanding Work Item Li st requiring
conpletion prior to fuel load, and the status of the Division of
Nucl ear Power (NUC PR) and the Division of Engineering Design (EN
DES) comitments to the Nuclear Regulatory Coamission (NRC) that
nust be resolved prior to fuel load. The unit 2 startup test
programwas not covered during this reviewbut will be reviewed
later.

In addition to the above, a comparison was made between the unit 1
Techni cal Specification surveillance requirements and the corre
spondi ng plant surveillance instructions.

Statuu of Previously ldentified Open Items
Not revi ewed.

Conclusions

A Within their scope of responsibility, ENDES is tracking and
trying to resolve approxinmately 51 open items that nust be
resolved with the NRC prior to unit 2 fuel load.

B. "ithintheir scope of responsibility, the Division of Construc
tion (CONST) is tracking and trying to conplete approximately
155 items on the Outstanding Work Item List (ONL) that nust

Pe conpleted prior to unit 2 fuel load. EN DES has responsi
bility for an additional six items on the OWIL, and NUC PR
mujt conpl ete another 54 itens on the ONL prior to fuel I oad.

C. Approximately 43 preoperational tests remain to be conpleted
by NUC PR prior to unit 2 fuel |oad.

EN DES must review and approve the completed preoperational
lest data packages which are required prior to unit 2 fuel
| oad.

D.  Wrk on approxi mately 11 significant/reportable nonconformance
reports remains to be completed by NUC PR.



Work on approximately 21 NRC open itens is to be conpleted by
NUC PR This includes commitnents to IE Bulletins, NUREG,,.
NRC questions, and inspection reports.

Managenent control of the surveillance program needs to be
st rengt hened.

EN DES has not conpleted inplenmentation of NSRS reconmmen
dations on the ERCW punping stati on.

Management control of the SQN operator training program needs
to be strengthened.

Approximately 100 tenporary alteration control forms on unit 2
safety-rel ated systems had not been reviewed by the Plant
Qperations Review Conmittee (PCRC) as required by DPH N73011.

| V. Reconeendati ons

A

R-81-07-SQ\N-1, Enployee Concern No. 79-12-01 - Required Material
jot inSequoyah FSAR - Safety Concern on ERCW Punping Station
(See section V.A.'5 for details.)

EN DES should amend the SQN FSA, as previously requested in
reference NN and as committed to by EN DES in reference 00.
Since the barge collision analysis has been conpleted and

silce the other recommendations have been addressed in draft
FSAH amendments, NSRS does not feel that conpletion of this

item shoul d inpact unit 2 fuel load; however, inplenmentation
should be conpleted in a timely manner.

ltce. R-81-07-SQW2, Lack of Maintenance Instructions (See
section V.8.2 for details.)

An instruction or group of instructions should be witten by
NUC PR for repair and/or replacenment of the incore and excore
flux nonitoring detectors.

ItemR-81-07-SQN-3, Lack of Management Control of Surveillance
Program (See section V.B.3 for details.)

1.  NUC PR should review SQA 41 and correct it to include all
Technical Specification surveillance requirenments.

2. NUC PR shoul d assign responsibility for maintaining SQA 41
as a current document in a witten program



3. NUC PR shoul d address the NSRS's concerns listed in
section V.B. 3.

4.  NUC PR shoul d reconsider the appropriateness of using SQA
41, a docunent not reviewed by PORC, as the primary basis
for scheduling surveillances.

ltemR-81-07- SQN-4, |naccurate Organization Representation
(See section V.B.4 for details.)

1. The SQN FSAR, N OQAl, DPM No. N74A20, and the SQ\-1
Techni cal Specifications should be revised by NUC PRto
be consistent and to depict the current plant organiza
tion.

2.  NUC PR should delete table 13.1-1 of the SQN FSAR, i f
possi bl e, or change it to list those individuals, and
their qualifications, who presently hold positions as key
staff specialists.

3. Section 13.1.3.1 of the SON FSAR and N-OQAM part 111,
section 6.1, should be revised by NUC PR to require 10
years of responsible power plant experience for the
Assistant Plant Superintendent.

Item R-81-07-SQN-5, Lack of Management Control in the Area of
NG| ear Operator Training Program (See section V.B.5 for
details.)

1. NUC PR should revise the N-OQAM and DPI No. N78A13
imediately to detail the operator training program

2. SQN and Power QOperations Training Center (POTC) shoul d
revise their procedures to conply with the revised N-OQAM
and DPM No. N78A13.

Item R-81-07-SQ\-6, Errors and |nconsistencies in Sequoyah
Nucl ear Plant Instructions (See section V.B.6 for details.)

1. SON procedures and instructions should be reviewed in
depth as time permits to assure tbt7 up-to-date and
accurate guidance isprovided to plant personnel in a
timely manner.

2. The comments in section V.B.6 should be eval uated by
NUC PR and incorporated, as determned to be appropriate,
into the applicable instructions in a tinely manner.



Sa.

' NSRS

G ltem R-81-07-SQN-7, Unrevi ewed Tenporar- Al teration Control
Forms (See section V.B.7 for details '

1.

V. Details

Al-9 should be revised to cumply with the requirements of
DPM N73011.

The status of SQN2 outstanding tenporary alterations on
CSSC equi pnent shoul d be reviewed prior to fuel |oad.

A. Qperational Preparedness of SQ\ 2

1.

Basis for NSRS Review

has the responsibility to evaluate the operational
readi ness of TVA nuclear plants before they receive
licenses. Therefore, NSRS has devel oped a program for
the evaluation of plant programs, procedures, and organiza

tions which inplement NRC and TVA commitnents (see refer
ences A through S, U through M\ and DDD). The NSRS

operational preparedness programis divided into five
major areas with a checklist for each area. The follow
ing isa sunmary of the major points NSRS eval uated for
SN unit 2:
Pl ant organi zation
b. Staffing requirenents
C. Procurenent practices
d. Personnel selection and training
e. | mpl enentation of the Technical Specifications
f. Plant procedures and instructions
g. Hold orders

h.  Tenporary alterations

i. Drawing requirements

j. Qual ity assurance program



k. Design contro

1. Document control
m  Control of purchased material, equipnent, and services
n. Control of special processes

0. I nspection

p. Test control

g. Control of measuring and test equi pnent

r. Handling, shipping, and storage

S. I nspection, test, and operating status

t. Nonconformng materials, parts, and components

u. Corrective actions

V. Quality assurance audits, inspections, ani surveys
W. Quality assurance records

I'naddition to the above, NSRS also perforned a bri ef
review of NUC PR, EN DES, and CONST open itens i ncl udi ng

comm tments to NRC to ensure that those itens required
for fuel load are being tracked and efforts are being
made to resolve problens and close out the itens.

NSRS al so reviewed the status of preoperational tests
whi ch nust be conpl eted by NUC PR and the results approved
by EN DES .priorto unit 2 fuel |oad.

Finally, NSRS-evaluated the open itens remsining from
previous NSRS review reports and enpl oyee concerns.

Status of the Preoperational Tests

I'nreference XX, EN DES listed 88 TVA and Wstinghouse
preoperational tests that nust be conpleted prior to unit
2 fuel load. In addition, EN DES stated that 11 noncriti

cal systems (NCS) preoperational tests nust be conpl et ed
prior to fuel load. Presently a total of 43 preoperationa

tests remain to be conpleted as detailed in reference S.



3X Status of Items on the Qutstanding Work Item List

Reference YY lists 155 itens, which are prinarily work
plans, that CONST nust conplete prior to fuel load of
unit 2.

FN DES has the responsibility to conplete an additional
six outstanding itens.

WIC PR nmust conpl ete another 54 outstanding work itens;
these include preoperational tests, instrument calibra
tions, functional checkout of equi pment, maintenance
requests, and work plans.

4. TVA Comm tments to NRC

Both EN DES and NUC PR namintain NRC conmitment |ists.
Reference T lists 51 open itens that EN DES i s tracking
and trying to resolve with the NRC prior to fuel |oad.
Basically, these itens concern neeting NUREG 0588 require
nents for environmental qualification of electrical

equi pnent, resol ving significant/reportabl e nonconform
ance reports, and resolving the NRC s qcestions.

NUC PR i stracking 21 open items. These include NUREG
commtnents, | Ebulletins, and NRC inspection items which
nust be conpleted prior to unit 2 fuel load. Finally,
NUC PR i strying to conplete work on approxi mtely 11
significant/reportable nonconformance reports.

S. Item R-81-07-SON-1, Enpl oyee Concern No. 79-12-01
Required Material not in Sequoyah FSAR - Safety Concern
on ERCW Punping Station

On Decenber 1, 1979, NSRS received an enpl oyee concern
regarding the design of the new ERCW punpi ng stati on.

NSRS investigated the concern and issued a report (see
reference NN). The foll owing recomendations were made
and required to be conpleted prior to unit 2 fuel |oad:

a  The FSAR should be amended to address the foundation
exploration and improvement for the ERCW pumping
station. Alevel of detail equivalent to that
incorporated inthe FSAR for ot.her category | struc
tures should be provided. (See section VI.A)

b.  The FSAR shoul d be anended to address the potential
hazards to the ERCW pumping station. The amendment



SThe

shoul d be worked on a schedule to support unit 2
fuel loading and should include the following as a
m ni mum

(1) Aclear distinction between the description of
the ERCWand CCWpunping stations.

(2) -Updated figures to properly correspond to the
FSAR text. Specifically, figures 2.1-4 and
2.2-2 do not appear to be i nconplete agreenent
with the text,

(3) Adescription of the nethodology utilized in
addressing the potential hazards resulting irom
col lisions during nonflood conditions, includ
ing the possible collision of abarge trav
elling i nthe upstream direction

I nreference 00, EN DES established a schedule for meeting
the recommendations.

Shortly after NSRS conpleted its investigation and j ust
before unit 1received its license, the NRC became con
cerned about the design of the ERCWpunping station (see
references EP through TT and CCC). The NKC transmitted
their concern inthe formof an FSAR question (No. 2.47).

NSRS reviewer discussed the status of inplenentation
of our recommendations with EN DES. The reviewer |earned
that only one recommendation (i.e., V.A5.b(2), above)
had been inplemented. Current plans are to inplenent the
remai ning reconmendations i n SQN FSAR amendnments 68 and
69. NSRS has been inforned of what will be incorporated
i nthe FSAR based on previous analysis and formal corre
spondence (i.e., refernces PP through TT aad CCC). NSRS
agrees with what has been done and with draft copies of
FSAR anendnents 68 and 69. Consequently, inplementation
of our recomendation isstill required, but unit 2 fue
load i sno longer dependent upon formal conpletion of
this item

B. Procedure Review

1.

Basi s

The Technical Specifications and appendix A of Regul atory
Quide (RG 1.33 require specific procedures and instructions
to cover the followi ng general categories: admnistrative



instructions; general plant operating instructions
procedures for startup, operation, and shutdown of safety
related systems; procedures for control of radioactivity;
procedures for abnormal, off-normal, and al armconditions;
procedares for conbating emergencies; procedures for
control of measuring and test equipnent and for surveil
lance tests, procedures, and calibrations; maintenance
instructions; chenmical and radiochenical control pro
cedures; and site radiological energency plan. NSRS used
this as abasis to determine if all procedures and instruc
tions have been witten and approved for unit 2.

Sel ected procedures were given a cursury review. The
results of this review are presented bel ow

Item R-31-O7- SQ\N- 2, Lack of Maintenance |nstructions

A maintenance instruction for repair and/or replacenent

if the incore and excore flux nonitoring of neutron
detectors is required by RG 1.33. NSRS reviewers were
unable to identify an instruction to conply with this
requirenent for either unit 1or unit 2. Managers in
both the Instrument Mintenance and El ectrical Maintenance
Sections were contacted by NSRS reviewers in an effort to
locate and identify the applicable plant instruction. No
instruction could be found. Consequently, NSRS recom
nmends that an instruction or a group of instructions be
witten for repair and/or replacenent of the incore and
excore flux nonitoring detectors.

Item R-818-SON-3, Lack of Management Control of Surveillance
Program

As stated earlier, the NSRS reviewers were checking to
determne if all surveillance requirements have been
addressed. by instructions. Because a copy of the pro
posed Technical Specification for unit 2 was not avail abl e
our initial review was performed by conmparing the unit |
Technical Specification surveillance requirenents to the
exi sting plantt surveillance instructions. Standard
Practice, SQA 41, is a cross-index of the surveillance
requirements versus the surveillance instruction nunber.
Surveillance Instruction, SI-1, references SQA 41 as the
basis for scheduling of the plant surveillance instruc
tions; Therefore, NSRS reviewers used this docunent in
the conparison. It nust also be noted that SI-1 isa
Plant Operations Review Committee (PORC) reviewed docunent
while SQA 41 isnot PORC reviewed. The NSRS revi ow



reveal ed that the following surveillance requirenents had
been inadvertently omtted from SQA 41:

4.4.1.3.1
4.4.3.2.1
4.4.3.2.2
4.4.3.2.3
4.8.3.1.a.l.c

This omi ssion was discussed with the supervisors of QA
managenent services, conpliance staff, and operations
NSRS reviewers |earned that no one group feels that they
have the responsibility to ensure that all Technica
Specification requirements are addressed by a specific
surveillance instruction in SQA 41. Hanagement services
stated that their responsiblity was to update SQA 41 as
changes were given to them by other groups at SQN and to
schedul e the surveillances based on SQA 41. QA stated
that after issuance of the operating |icense and the
initial Technical Specifications, they did check to make
sure all Technical Specification surveillance require

‘nentswere listed in SQA 41; however, as the Technica
Speci fications have been added or changed, QA had not

assuned the responsibility to ensure that SQA 41 is
current. After reviewing the FSAR applicable adaini
strative instructions, and the N-OQAM NSRS reviewers
found no statement regarding this area of responsibility;
however, the N-OQAM part 11, section 4.5 did state that
“the initial test schedule shall be reviewed by appro
priate plant sections to ensure it lists all Technica
Speci fication surveillance requirenents.”

Therefore, NSRS has the foll owi ng concerns:

a. I'sthere a surveillance instruction for each onmitted
surveillance requirenent |isted above?

b. If so, has thesurveillance been conducted in the
appropriate time frame?

C. If a required surveillance was not conducted, has
appropriate action been taken?



d. Wat controls exist, or will be established, to
prevent future om ssion of surveillance requireneats
from SQA 41?

e. Should PORC review SQA 41 as added assurance that
all surveillance requirements will be satisfied
since itisthe primary basis for scheduling
surveil | ances?

NSRS requests that NUC PR address the above |isted concerns.
NSRS recomends that NUC PR take action to update SQA 41
and ensure that all surveillance requirenents have been,

or will be, met. NSRS also reconnends that the respon
sibility for ensuring SQA 41 i scurrent be delineat ed.

Item R-81-07-SQ\N-4, |naccurate Organization Representation

The NSRS review of the plant organization included a
review of chapter 13 of the FSAR DPH N74A20; N OQAH,
part I, section 2.1; figure 6.2-2 of the SQ\1 Techni cal
Speci fications; and reference W which details a proposed
change to figure 6.2-2 of the SQ\1 Technical Specifica
tions. None of the documents depicted the same pl ant
organi *tion for SQN. I naddition, table 13.1-1 of the
FSAR names individuals and their qualifications who hold
positions as key staff specialists, this table contains
1974 vintage information. Consequently, this table is
extremely out of date.

A'so, this reviewinvolved a brief look at the experience
requirenents of individuals i nplant positions. ANSI

NI8.1-1971 requires the Assistant Power Plant Superintendent

to have a minimum of 10 years of responsible power plant
experience. Section 13.1.3.1 of the FSAR and - OQAN, part |11,
section 6.1, state that only eight years is needed. Therefore,
a discrepancy exists between plant docunents and NRC commitents
whi ch must be correct ed.

Al of the above NSRS concerns on SQK have al so been not ed
as applicable to Watts Bar Nuclear Plant (MBN) in
reference W. | nresponse to our concerns on WN, refer
eace VWstates that -W will revise their FISA and N-OQAN
to reflect the current organization and the ANSI experi
ence requirenents. | naddition, DPH N74A20 will be
revised to indicate the current plant organization. NSR
agrees with the response to our concerns on BWN: conse
quently, we recommend that QN take similar corrective
actions. A'so, table 13.1-1 of the FUAR shoul d be del et ed,



i f possible, or changed to Iist those individuals and
their experience who presently hold positions as key
staff specialists.

[ten R-81-07-SQN-5 - Lack of Management Control inthe
Area oi Nuclear Operator Trainisg Program

In reviewing the SQN N-OQAI, Al-14, and chapter 13 of the
FSAR and by comparing them to DPM No. N78A13, the POTC
hot license program, and the requalification program,
several inconsistencies were identified. | nconparing
these TVA docunents to TVA's response to H. R Denton's
letter dated Narch 28, 1980 (reference ZZ), there was
further confusion.

The Sequoyah N OQAM references DPM No. N78A13 as the
control l'ing docunent for TVA NUC PR operator training
prograns.

The SQN Al-14 references the SON NOQAM part I, section
6.1, which inturn, as stated above, references the DPH
N78A13.

There i sevidence inthe referenced POTC program that

NUC PR isinfact neeting sone of the conmitents made i n
TVA's response to R. R Denton, but NSRS was unable to
find (as an exanple) in any of the referenced docunents
the required (by Deaton's Narch 28, 1980, letter) ainimam
qualifications Shift Engineers and Assistant Shift Engineers
must meet prior to fuel loading. The SQN 1-00AM in
paragraphs 1.4.3.1.2 and 1.4.3.1.3 references DPM No.
N78A13, but it does not provide this information. In
reviewing the Al-14, we found it referenced only 10CFR55.
(This was items A l. and .bin reference ZZ.)

Initems A 2.a and A 2.h of reference 22 (three months on
shift requirement), we again could find no evidence of
these requireneants i nAl-i4 or POTC (lot License Program
training prograns.

The TVA NUC PR training programas outlined i nthe plant
N-OQA, FSAR and DPH No. N78A13 should implement the NRC
requirements, and the program description should be
consistent with the implementing docunents.

SN reuadllfication and repl acement training should met

the requirements of 1. R Denton's letter, sections A aod
Cof enclosure 1, as specified to Sq Technical Specifica
tion 6.4.1. The QW Al-14 description of roqualification



and replacement training does not indicate these require
ments are being met. The administrative instruction
needs revising.

The SQN FSAR chapter 13.2, which describes the operator
training program does not indicate that Denton's letter
requirements are being met. This chapter needs revising.

The findings of NSRS were indicative of a programatic
problem in management control of the very critical area
of nuclear safety, licensed operator training.

The NSRS conclusion i s that presently the SQN N- OQAM and

DPM No. N78A13 are uot providing conpl ete managenment

control of the SON operator training program It isthe
NSRS reconendation that NUC PR update their nmanagenent
control procedures (N-OQAM and DIM No. N78A13) promptly

and that the plant and POTC then bring their instructions

and program descriptions into conpliance with the controlling
docunents.

Item R-8L-07-SQ\N-6, Errors and |nconsistencies in Sequoyah
Nucl ear Plant Instructions

NSRS perfornmed a cursory review of 25 SQN instructions.
Detailed bel ow are specific coments for each instruc
tion. Itisinportant to note that any of the following
coments taken individually are relatively mnor: however,
as a whole they are significant, when a reviewer can
briefly review a few instructions and find several errors,
then questions are raised about the adequacy and complete
ness of all the instructions and the system for review
and approval. Several LER s for SQN-I resulted from
previous problems with the instructions. Therefore, to
minimize and eventually prevent such problem, NSRS
recomends that all SQN procedures and instructions be
reviewed i ndepth in a tinely manner.

a. Sl-14, Verification of Containnent Integrity,
Revision 8

(1) Insteps 3, 13, 14, 15 16, and 18 of 81-14,
pipe plugs were checked. However, these pipe
plugs were not listed on the SI data sheet.

(2) Instep 28 of SI-14, PCV 1-77-838 was listed.
However, the applicable date sheet listed PCV
1-77-828.



(3) The data sheet for 81-14 indicated there vas a
step 7.a inthe instruction. However, the body
of the instruction did not contain a step 7.a.

SI-17, Contai nment Shield Building Energency Gas
Treatnent SystemFl ow, Revision 8, February 17, 1981

(1) Inthe body of the instruction, steps were
included to place the systemin service.
However, these steps were not included on the
data sheet.

(2) There were no instructions to return the system
to the standby readiness condition when the Sl
was conpl et ed.

SI-166, Sunmmary of Valve Tests for ASHE Section X,
Revision 2, January 23, 1981

The cover page stated that this S is"for Unit 1
only," but it has been assigned to the unit 2 control
room

SI-166.1, Full Stroking of Category " A" and " B"
Val ves During Operation, Revision 3, February 3,
1981

The cover page stated that this Sl is"for Unit 1
only," but it has been assigned to the unit 2 control
room

0S-35.1, Cenerator Hydrogen Cooling System Revision 10,
January 30, 1981

There was no precaution regarding the Techni cal
Specification requirement of m ntaiuing a tank

level of at |east 50 percent at a pressure of greater
than 270 psig inthe CO storage tank for fire
protection when the generator is being purged.
Addition of a precaution statement on this require
ment could prevent a licensee event report (In)in
the future.

SO1-55, Annunciator Response
(1) SOL-55 was written for unit 1 equipnent and

panel's, but the document has al so ben assigned
to the unit 2 control room There my be



differences between the equipment and panels in
units 1 and 2.

(2) SO-55 contained punch list items dating back
to 1977 which should have been reviewed and
resolved since the system on unit 1 is supposedly
operational .

SQ-67.3, Essential Raw Cooling Water System Revision 1,
Cctober 14, 1980

The rover page stated that this 801 is"for Unit 1
only," but it has been assigned to the unit 2 control
room

SOI-68.2, Reactor Coolant Pumps, Revision 14, March
16, 1981

Section V rhould not only reference an inspection
checksheet for reactor coolant pump No. 1 but also
should reference inspection checksbeets for reactor
coolant pumps Nos. 2, 3, and 4.

SA-70.1, Conponent Cooling Water, Revision 14,
February 3, 1981

*1) Instructioan for shutdouw of the component
cooling water punps have not been provi ded.

(2) The cover page and the valve checklist stated
that this SO is "for Unit 1 only," but this
instruction has been assigned to the unit 2
control room

PHT SI-25, Key Control, Revision 1, February 6, 1980

(1) PH 81-25 stated that security padlocks for
vital areas shall be rotated quarterly. Nowever,
the Physical Security Plan and the Public
Safety Section Instructies Letters oely reaired
annual rotation.

(2) Paragraph 25.3.1 of M SI-25 stated that the
Shift EngAneer (i has control of the bey
cabinets and only be can autheris admittace
to the areas controlled by these kes. Sine
the SE has been required to mintait his office
itthe ai  conetrol room, this respoatiility



for key control has fallen to the Assistant
Shift Engineer (AK) and clerk who now occupy
the Sl's office outside the msin control roam.

JCI-G6, Clearance Procedure Requirements, April 6,
1979

This instruction on clearance appears to be redun
dant with Al-3. This redundancy could cause soe
cc.fusiou as to which is the controlling docuent.

Al-3, Clearance Procedures, Revision 8, January 29,
19':

S- item " .B.6.k above.

fJ 1, Sequoyah Nuclear Plant ainatesnace Program,
december 13, 1979

Section 111, paragraph 2, stated that maintenance
employees mut coordinate all requests for clearance
with the SE. Also, the E oust handle the need for
additional surveillance or radiattion aoitoring. It
appeared to the MRS reviewer that the AKX wa
handling these duties siace the S had been relieved
of many adsinistrative duties when he was required
to maintain his office is the control roam.

The folléwing procedures were also briefly reviewed but
no comaents are offered:

a.

PNY S*-2, Access Control of Persamel, Revisiot 12,
August 15, 1980

GOI-I, Plant Startup from Cold ShBtdeu to lot
Standby, Revisioe 17, Joaasry 13, 1981

001-Z, Plant Startup for Not Stadby to Minjim
Load, Revision 15

9(:]L-6, Preparation for Refteling, Reviseo 6, July 24,
1

Ftl-71, Reftelig Operation - litial Core Laedis,
Nevisoe 6, March 24. 181

KCI-2 Radiological yltiew Trania , Revisis 6,
July 3, 1980



g. RO-3, Personnel Nonitoring, Revision 7, July 3,
1980

h.  HCI-E3, Safety Grounds, July 18, 1978

. KCI-MIS, Identification of Piping System, July 18,
1978

j.  Al-2, Authorities and Responsibilities for Safe
Operation and Shutdown, Revision 13, March 2, 1981

k.  SMI-0-82-1, Replacement of Diesel Generator Turbo
charger, Revision 1

1.  SHI-0-79-3, Removal of Nicks and Scratches from Fud
Eleuents, Revision 1

Item R-81-07-SQN-7, Unreviewd Temporary Alteration
Control Form

The XK teporary alteration fors (TWA 6266) oa wit 2
were reviewd in reference to readiness for fuel loading.
At the tie of review there were ever 150 temporary
alterations in effect on unit 2. Sew oa CSSC egipmet

had been properly controlled by PBC review and Plant
Superintendent approval. There ere, bhwever, approximately
100 temporary alterations on CSSC equipmet uhtcb had sot
been ONC reviewed nd approved by the Pleat Superisteadest.
Divitsto procedore 173011, dated ~oveber 5, Ol18tates
that "These requiremUts beoe applicable at the time of
tentative trasfer of a system, stracture, or cempol st

to NUC PR" It also states that a CSC alteration shall

not be considered temporary if it ti to resin in effect
over 60 days without issuace of a design chae request
(DCR).  SQ Admnistrative Isltretiom Al-9 did sot

contaei either requiremt.

AN X73011 and Al-9 state that qurterly review of the
teporary alteration log is to be dome by NSC to enure
that they are not being misased ad are beitg hadled
accordian  to procedue. Nay of the 19-2 CUC temporary
alteration hove beens effect siee ay, Jnenad July
of 1900.

Al-£ also states that the Shift eaiteer will ceotrol all
tenorary alterations. At the tim of reviw the WA
6246 form ir effect were being mitaied is as office
ew being occupied by an Assistat Shift bEaseer (AS)



VI.

If the ASE is to handle the teaporary alterations, Al-9
and DPH N73011 shoul d be changed to reflect this.

Al-9 did not reflect all of the requirements of DPH
N73011, and the quarterly review of temporary alterations
did not identify this discrepancy.
Personnel Contacted
William T. Cottle, Assistant Power Plant Superintendent, Oper ati ons
Edward A. Craigge, Supervisor, Fire and Safety
James R Crisp, Supervisor, Adnministrative Services
James .. Crittenden, Lieutenant, Public Safety
Janes W.Doty, Supervisor, Mechanical Maintenance
Preston E. Fairfax, Jr., Assistant Shift Engineer
Ronald W. Fortenberry, Supervisor, Nuclear Engineering Group
lichael E. Frye, Instrument Engineer
James W.Gdines, Supervisor, Power Stores
Albert N. Gelaton, Electrical Engineer
Samuel E. Griffen, Public Safety Officer
W.Nichael Halley, Supervisor, Preoperational Testing
*Robert L. Hmailton. Quality Assurance Engineer
'A*ichael R. Harding. Supervisor, Compliaace Staff
Thomas L. Howard. Jr., Quality Assurance Engineer
Jack R. Hunt, Senior Instrument Mechanical Foreman
Zia N. Kabiri, Supervisor, Plant Services
Robert S. Kaplan, Supervisor, Public Safety

Va,i H, Kiesey, Jr., Supervisor, Power Pleat Results



Ronoie 1. Kitts, Supervisor, Health Physics
Douglas 0. MC oud, Supervisor, Quality Assurance

*James .. Mefriff, Jr., Assistant Power Plant Superintendent, Health
and Slaety

Villi:. E. McKnight, Supervisor, !anagement Services
J. A. Niack, CONST, Modifications and Additions
H. Baxter Nornan, Engineering Associate
Boyd H. Patterson, Supervisor, Power Plant Maintenance
Dani el J. Record, Supervisor, Power Plant Qperations
David P. Roberts, Nuclear Engineer
Edgard Saputa, Jr., Preoperationa! Test Fagineer
Virgil T. Smith, Electrical Engineer
Paul D. Tallent, Ind-strial Engineer
Stuart A. Thickman, EN DES Senior Engineer
Janes R. Wl ker, Training Officer.
Wl ter A. Watson, Supervisor, Electrical-Mintenance
Archie M Wl key, Instrument Engineer
Stephen C. Wllard, Nuclear Engineer
Donal d L. Williams, EN DES, Nuclear Engineering
VII. Docunents Reviewed (References)
A, SON Final Safety Analysis Report
B. SQN Qperational Quality Assurance Manual
C. SQN-1 Technical Specifications
D

SQON-2 Techni cal Specifications (Proposed)
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SON Standard Practices

SQN Admini strative Instructions

SQN System Qperating I|nstructions

SON CGeneral Qperating Instructions

SN Physical Security Instructions

SON Public Safety Section Instruction Letters
SON Qual ity Assurance Section Instruction Letters
SON Surveillance Instructions

SON Power Stores Section Instruction Letters
SQN Special Mintenance [nstructions

SN Hazard Control [Instructions

SON Radi ol ogi cal Control |nstructions

SON Fuel Handling Instructions

SON Surveillance Instruction Schedule, 4/81
SQN Preoperational Test Schedule, 4/2/81

NRC Qpen Itenms (EN DES Responsibility)

US NRC Regul atory Guide 1.8, "Personnel Qualification and
Trai ni ng"

US NRC Regul atory Guide 1.28, "Quality Assurance Program
Requirements (Design and Construction)"

US NRC Regul atory Guide 1.33, "Quality Assurance Program
Kcgiirenents (Qperations)"

US NRC Regul atory Guide 1.64. "Quality Assurance Requirenents
for the Design of Nuclear Power Plants"

US NRC Regul atory Guide 1.123, "Quality Assurance Requirements
lur Control of Procurement of Items and Services for Nucl ear
Power Pl ants"



BB.

EE.

FF.

11H

JJ.
KK.
LL.

NN,

US NRC Regul atory CGuide 1.38, "Quality Assurance Requirenents
for Packaging, Shipping, Receiving, Storage, and Handling of
items for \Mter-Cool ed Nucl ear Power Plants"

US NRC Regul atory Quide 1.58, "Qualification of Nuclear Power
Plant Inspection, Exanmi nation, and Testing Personnel"

Anerican National Standard ANSI N45.2-1971, "Quality Assurance
Program Requi rements (Design and Construction)”

Anerican National Standard ANSI N45.2.2-1972, "Quality Assurance
Requi renents for Packaging, Shipping, Receiving, Storage, and
Handl ing of Items for Water Cool ed Nucl ear Power Plants"

American National Standard ANSI N45.2.6-1973, "Qualification
of Nuclear Power Plant Inspection, Exanination, and Testing

Per sonnel "

American National Standard ANSI N45.2.13-1975, "Quality Assurance
Requirements for Control of Procurement of Items and Servcies
for Nuclear Power Plants"

American National Standard ANSI N45.2.23, "Qualification of
Quality Assurance Program Audit Personnel for Nuclear Facilities,"
Draft 3, Revision 0

American National Standard ANSI N18.1-1971, "Selection and
Training of Nuclear Power Plant Personnel”

American National Standard ANS-3.2/N18.7-1976, "Quality Assurance
for the Operational Phase of Nuclear Power Plants"

| OCFRSO, Appendi x B

TVA Topi cal Report, TVA-TR75-1

Ofice of Power Quality Assurance Program
Di vi sion Procedure Manual

Letter fromH. R Denton to TVA dated March 28, 1980 (AO 28004
02003)

Memorandum fromH. N. Culver to G H. Kiuons dated April 23,
1980, Enployee Concern Case No. 79-12-01 - Safety Concern on
Sequoyah Nucl ear Plant ERCW Punping Station (DES 800429 013)
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00.  MemorandumfromG F. Dilworth to H. N. Culver dated June 3,
1980, Sequoyah Nucl ear Plant - Enployee Concern - Case No. 79-12-01
Safety Concern on ERCWPunping Station (NEB 800603 250)

PP. Letter fromL. H Hlls to A Schwencer dated Decenber 31,
1980 (A27 801231.004)

00)] Letter fromL. H Hlls to A Schwencer dated July 28, 1980
(A27 800728 002)

RR. Letter fromL. M Hlls to A Schwencer dated August 5, 1980
(A27 800805 024)

SS. Letter fromL. H Hlls to A Schwencer dated August 11,
1980 (A27 800811 029)

TT. Letter fromL. H. Hlls to H R Denton dated March 13, 1981
(A27 810313 019)

W.  Menorandum fromH. N. Culver to H.J. Geen dated March 5,
1981, entitled "Watts Bar Nuclear Plant Unit 1 - Nuclear
Safety Review Staff Review Report No. R-81-03-WBN' (GNS 810305
001)

W.  Menorandum from C. C. Mason to J. G Dewease dated April 1
1981, entitled "Vatts Bar Nuclear Plant - Nuclear Safety
Review Staff Review Report No. R-81-03- VBN' (L54 810401 954)

W Letter fromL. H Hlls to H R Denton dated March 25, 1981,
TVA- SNP-TS- 12 (A27 810325 009)

XX Mermorandum fromG F. Dilworth to J. G Dewease dated May 20,
1980, entitled "Sequoyah Nuclear Plant Unit 2 and Watts Bar
Nucl'ear Plant Unit 1 - Mlestones for Conpletion of Preoperational
Tests" (NEB 800512 276)

YY. Qutstanding Wrk Items List dated April 9, 1981

Z7. Letter fromL. M MIls to H. R Denton dated Novenber 10,
1980 (A27 801112 005)

AAA. SON Hot License Program (POTC)
BBB.  SQN Requalification Program (POTC)

CCC.  Letter fromL. M Hlls to A Schwencer dated April 6, 1981
(NEB 810408 682)

DDD.  NUC PR Open ItemList, 4/15/81





