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TVA EMPLOYEE CONCERNS REPORT NUMBER: 22000

SPECI AL PROGRAM REVI SION NUMBER. 3
Page ES-i of 1

EXECUTIVE = SUMMARY

The concerns of Subcafegory Report 22000, Support 'eslgn General, deal mainly
with the design adequacy of pipe supports. Oher related issues i nthis
subcategory report include design change control, technical decisions made by
Construction, and technical review by Engineering. The findings confirmthat
the only issue of major significance i sthe adequacy of pipe support design.

The eval uition team exam ned both the design criteria and individual pipe
support calculations. The pipe sugport design criteria for all four plants
were found to adequately address the necessary seismc design requirenents,
with the exception of one Browns Ferry-cofterion, which did not include the
deflection/rigidity requirement. This requirement will be inplenmented i nthe
individual pipe support calculations under the Browns Ferry cal cul ation
verification review prqgram and the criterion will be revised to include the
requirenment.

The pipe supports reviewed by the ev-luation teamfor all four plants were

found to be adequately designed based on applicable design criteria, with the
exception of four (of 28 reviewed) Wtts Bar pipe supports that did not neet
code stress allowables. Sone calculation docunentation was found to be
inconplete or irretrievable, or contained mnor discrepancies and inadequate
docunentation_of eng|neer|nP judgment. The rest of the related issues were
found to be either technically insignificant or invalid.

Significant technical or safety problens are not apparent fromthis eval uation
for Sequoyah, Browns Ferry, or Bellefonte. However, TVA has identified the
need for hetter documentation (of analysis, engineering judgment, test data,
etc.) inthe area of pipe support design, and has initiated corrective action
to inprove the docunentation. | naddition, an extensive effort i sunderway at
Vatts Bar, Browns Ferry, and Sequorah to locate or reperformthe pipe support
calculations that were irretrievable.

The four Vtts Bar supports that do not meet code allowables are of technica
significance. However, \tts Bar has committed to reevaluate and, if
necessary, nndify these supForts. Al Watts Bar calculations for engineered

pi pe supports will be reevaluated under the Hanger and Analysis Update Program.

The corrective action plans provided by TVA are found to be acceptable by the
eval uation teamto resolve the negative findings.

The causes identified and other evaluation results are being examined froma
wi der perspective i nthe Engineering Category eval uation

26700-R13  (10/07/87)
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classification of evaluated isses the evaluation of as issue leds to on* of
the following deterainatio s: L

t:; vz a

Class A:  ssue cannot be verified as factual et
Class : Isse is factually accrate. but what is described it. not a
problem (i.oe. not asiadition reagsr corrctive ectioif

Class C: Issue is factual *ad identifies a probles but cer nttiveztion
for the problem was iaitiated before the evaluatioa o thkisst
was undertakes e

ClassD: Issue is factual-and presents a probimfles  whietk £ ecdive
action has beea. or is being, taken as a result of a *|  ati

Class E: A problem, regairng corrective actisn, wick was not 'gentitied
by "aeployee- conCan,, but was reveanled durig the aCT

evaluation of as issue raised by a omloyee cancern.
collectives nijfie as_.nalysis which. deamin the importance
consequences of the atlau?lgg I a parﬂcFa?r rC rgporPOby puttlal(wjg those
findings in the proper perspective.
0AQnE (see "eployee concern')
corrective action steps_takes to fin specific deficienciee or distrepanles

revealed by a negative findiga sad, Wes snecessary, t oemsest In
order to preveost recurrece.

critisU [uid - aritori i
quali'éy which @é't?rﬂ'l“gaés eabﬁ%{‘e@&efélsleg"reprfcfgrms’- at (%E.ha ot

eltmat orLeMBEt reit a oeptsonal lel  oft ®P reort. bed the
subcategor! loevl, that deals with o er more issues.

N o LaoAel a formal, written descriptieon of a circumwtace or
circumfstaces that a employee thinks wasts uajust, iefflciest or

|itnapproplriate; usuadly om nted so a femn or afto ¢ valtnt to the
temo
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v*luor(fs  the individual(s) assigned the r
grouping of enpl oyee concerns.

findings includes both tatmnts of fact nd the judents nade about those
facts during the evaluation process, noative- INdings require corrective
action.

isse a potential proble, as interpreted by the CT dring the evaluaton
process, raised inone or nore concerns.

-form (see "wmployee concern')

reguirement a standard of performance, behavior. or quality on tAich an
evaluation judgment or decision ay be based.

root caus the underlying reason for proble.

fTems essential to the program but which require detailed definition hive been
defined in the ECTG Procedure Ranual (e.g, generic, specific, nul er

safety-related, unreviwed stafty-hignificat -question).

esponsibility to assess a spcific
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ANSI
ASEKS
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SPM
BLN
CAQ
CAR
CATO
CCTS
CEGVH
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DNC
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Acronyms

Adminiitrative | nstruction
American Institute of Steel Coastruction
As Low As Reasonably Achievable
Arerican Nucl ear Soci ety

Anerican National Stndards institute
American Society of echanical Eagiasers
American Society for Testing and Raterials
American Welding Society

Browns Ferry Nuclear Plant

Bel I efonte Nucl ear Pl ant

Condi tion Adverse to Quality

Corrective Action Report

Corrective Action Tracking Document
Corporate CommitCent Tr aki ng Syst f
Category jval uation G oup Head

Code qt Federal R eisuatons

Concer ned Individual

Certified Naterial Test Report
Certificate of Cofatornrse/Copl | ac
Design Change Request

Di vison of Nuclear Ceostruct!on (se* else NU COM)
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Division of Nuclear Quality Assurance

Division of Nuclear Training

Department of En 5y-ergy.

Di vi sion Personnel O ficer

Di screpancy Report or Deviation - por t
Engineering Change Ngtice. ,, .

El npl oyee Concers Program

Enpl oye-eConcerns progra-Site Representative

Employe Coneran Spiall Pem
2 - e T

Enpl oyee Concerns Task Group

Equal Eaploymnt Opportunity Commission
Environental Qualification

Emergency i-dical Resposse Tens
Engineering Design

Employee Response Tear or amersecy noase Toan
Field Change Request

Final Safety Analysis Report

Fiscal Tear

Genera tmploye. Traianq

HWard Control Instructiona

Hesting. Vntilatint. Air Coaditioenig

Installatlon | nstructi On

Institute of Nuclear Poeur Operations
Inspection Rejection otjice
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TVA EDKOYE CONCERNS AU M11 AL 22000

emmt evlvations prepared Enineering S e 2 r
Design General. It deals mainly with the design adequacy of pipe supports
Other related issues include design change control, technical decisions-ask
by construction, and technical review by engineri- g.

The evaluatioAs artsumerized in the balance of this report as follow:

0]

Section 2 - sumarizes, by lement, the issue stated or ieplied i
the eployee concerns ad their generic applicability

Section 3 - outlines the process followed for the elemet
stcategory evaluations and cites decests reiewn@ w

Section 4 - sumaries, by elemnt, the findings and idetifie the
negative findins that must be resaol v

Section. S - highliets the corrective actions r  tered fort
resolution of the negative findngs cited is Section 4 and relate
them to eleent and to plant site

Section 6 - dentifies causes of the negative findigs
Section 7- assesses the significance of the negatf findigs

Attachment A- lists, by elment, ach-plye eoncen lutted
In the subcategory. The concern's naer is given alng with
notation of any other element or category with hich the concern is
shared, the plant sites to mich it could be aplicable an iSt
the concern Is uted as recived by TWA and Is caractertnd a
safety related, Nt safety ren d, or safty significat.

Attachment | - contains asmary of the elset-levl ]
evaluattins. Eah issue s ited, by elent maer ad plit,
opposite its correspanding finings a corretie ations. The
reader Say trace a concern frem Attacuhent Ato a issue in
Attachelnf Sby using the element nuer and awllical plait. Tn
reader may relate corrective action descriptlo tn Atterimet | to
causes and sinificace i Table 3 by vt mthe CAT  Mer hich

persh Att nt I arentheses at id of themrrtive
action description.

The term eripteral findir isthe issue colut  refers to a
findin that occurred during the eWrs of evtaluating a concer b
did not sta directly fro 1 Ilvaesonerm. These aw classified
as age in Tables 1a 2 of this report.

780414 (10/00/t7)

aA



S3BECIAL mmawsS

0 Attactume C-- coa s the references cited in the teat.

THe emlyee concerns provi:din the batss for the el t evalutions re
listed by elent omier in Att wt A. The plant location hreth
concern was origeally identified an the concern applicability are Iso

2. SImm OF ISSUSERIC APLIM nILT

The eploye concern listed in Attachm t Abaoe beeM  amind for auk

Celem and the pat et | problemis ratsed - bthe ~ @wAn nae bsw iwtf ed *—/
as isses in Attackest 8 SowSf Umiedissues er evalate fr k_ th

one plant uRn deeomed generlcally_ pplicabe in accrda  ta tETgr I
Manual M\N.I, Sectione 7.3. Investilation of tee iassues castitutes -
elemant evaluations. . - "

2.1 Sumary Oof Issues

Sy ies tf the issues valuted under this sa ry for eah eOsat ar
listed below.

S'1r’ rA -t*_ 080 The N
WIN Bfaa ames an cos em "to""s e eae
aewregjct tangersaccepted. O C weoe violation againt

the 47A0° otes because they 4did at W%I%ncrlterla

* 2213 ~wehPi uov P iU t am tied|d
___UAPSI $-PCpW' fOrt criteria are lemdiglo
SeiSsic inessuorts aretee rigid.

* eips pgtrno a
waans 10 revisio

the drauwins to reflect as4ilt ¢ i tiMo r w a
| preol.

* dMBwiNor rommmp [1-hstlld Faoe t o

"763414  (10/0L1/7)
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o) m22tnsion S mg_ 1 Isu
pipe sww-~~itt Sacozr
20  2201* Tetihce Roviet * Tectacl reweW [ mamtmn W-i

SicW 'srv or apise ssurt calculatle

The issues sinerked bho deal stnlywith presu  defticmies or
insaboua}es |§ the dfsm Of pipe supportsi. . Other reiat Isss bst ith
tte awlfty ad use of the wsport Intsallei teoerwate sl (2S1).
tc.Sical decisoss ,ueby Coustnrties (27).0at toedical rew’ by
Eieter ig (220.12).

Acoelet  statea t of ach issue mtaignta . tim ealMt evastin is
pwov - §J hekatA . Tlis ttachet'als ist findit sad ewate
actlons, s*ic will be discussd | Sections 4 and of this r t. S

Tmn of the dbow smwMitn inns are foeu to be valid ad re i
corrctive actios (elastss 221, 4. 2W.t). O0n the basts of tie
fite s, only the issues of inonsuaelydesined pip suports (*els=m
220.3) re technically signficant with resct to dsni  adesmy.

2.2 Generic plicabliUty of Eble Couers

The wric aplicabiity of the pgorwe contrs was detl a la follosa:
* 2201, *A SeriesSMer ae Is ad 0 &

* M - All tight concern of this *  Imait  Mtlicabl.

S SwW- Onl¥ Comesm 1-A-M-00 u seE)lw to SM. Stin all
cowern for this elemt orlstd a myl et e

pelanftelfic tolW & era_j-IR4 , 41,
dlnd I-.-4£h5,é)13 etal{gl lsJe\v/vvug% eeg  Ssto

ts.* Cocer |-410- iftrre it ws somieic to
N tscase the rStwm c to as Cviolates. nSltenU
Ceneasco  1-4151- aMl1wél leli thea eb%m
va%ely writtens ~r, the aot" at So (ta am) em fotm
to be cllr ad atie. _ Threfors, these = acens no a0i
PI|t-met ictoM. The IS caners,, A*- 0.4, us
oet set to be valid at U. _Site fie hl 'set
precelres siellr to M'$$ st L (as LI), a frtw
ovtiestom is rewlre.

W70014 (10/0e/87)
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TVAMOPLOYEE CONCERNS - REPORT NUIMBER « 22000

= - - SPECIAL PROGR -- REVISION NUMER: 3
.Page8 of 30
'A' Series Hanger lrawings and 0-50 Notes' - | emt -220.1.7

a. Reviewed the 47A050 notes (Ref. 1) to determine if these notes were
contradictory to hanger drawings (Ref. 9) and other installation
dicuments (Refs. 6 and 7).

b. Reviewed the 47A050 notes to determine if they can be misinterpreted.,

C. R(eviewed TAdfesveor  tive action.p, for CA . 22pa 0

(o]

Matt;s Bar.

a. Reviewed aDplicable NSRS investigation reports (Ref. 8).e

b. Reviewed the 47A050 notes to establish whether these notes were
contradictory to "A" series hanger drawings (  1f10).

C. Reviewed the 47A050 notes to determine whether theycan be
S *isinterpreted.  4;terviewed site personnel to determine f
interpretational conflicts exist (Ref. 11)

d. Reviewed the 47A050 notes to determine whether revisions to the
notes allow rejected supports to be accepted.

AMg A A CAN

-e.  Reviewed a sample of calculations (Ref. 12) for justification of
specific notes.

f.  Reviewed TVA's corrective action plan for CATD 220 01 WBN 01.
312  -esign of Pipe Supports’ -Element 220.3 (All Plants)

a. Reviewed NSRS report (Ref. 13) to determine the scope of the
employee concern. - -

b. Reviewed applicable pipe support design criteria (Refs. 14, 15, 16,
and 17) and arandom saple of support calculations (Refs. 18, 19,
20, and 21) from various safety-relat*d systems to-verify seismic
design .;equacy (excluding the requir.tents for base plate and
Sanchor bolts, ‘as they are examined inConstruction Subcategory
Report 10400, Ref. 53). [

26700-R14 (10/08/87)
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Reviewed seismic support:criteria (Refs, 14, 150 16, and 17) to
determine rigidity requirements.

Reviewed sample of pipe support drawings (Refs.-22 and 23) for

SQN and WBN element 220.3, and evaluations for element-222.3 al
four plants]; this step was determined to beunneessary fo FN and
SBLN).

Performed study calculations (Refs. 24 and 25) to support'
Sevaluations, made engineering judgments as necessary, - and ~conducted
site interviews (SLN only, Ref. 25).

It was determined that BLN had sinmilar notes (36¢0059 series) to the

Evaluation of the 3GA0059 series (Ref. 3)notes-was erforned undr
element 220.3 as an additional finding.

Reviewed 3GA0059 notes to determine if they canlbe ,sinterpreted.e

Reviewed TVA's corrective action plans for CATOs 220 03 SQN 01
220 03 WBN 01, 220 03 8FN 01, 220 03 BLN 01, and 22003 NPS 01.

"Revisions to Hanger Design"- Element 220.6 (Watts Bar)

Reviewed pipe support design manual (Ref. 26) to verify the method
of numbering hanger drawing revisions.

Reviewed TVA procedures (Ref. 27) for "evising vendor drawings

Reviewed WBN hanger tracking program report (Rjf. 28) to verify the
maximum number of revisions for a hanger drawi:g.

t'lln)stallation-related TechniciO Decisions' - Eleent 220.7 (Watts
ar

Reviewed the applicable procedures (Ref. 29) to deternine the extent
to which TVA might permit the crafts to participate in the design
process.

Reviewed these same procedures to ascertain the degree of control of

the FCR process i npreventing hangers from being redesigned and
installed without documented engineering approval.

% 10/08/87)
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3.15 "Oversizing of Pipe Support Steel and Slick Gl.nding of Wl ds

Element 22. 9 (Watts Bar)
a. Reviewed TVA IOM (Ref. 30) regarding Employee Concern IN-85-316-002.
Sb.  Reviewed TVA's CGeneral Construction Specification Q9C, Rev 9
c. Reviewed TVA's Genera Construction Specification -43, Rev. 8.

d. Reviewed TVA's typical small ipe standard drawings ndeneral
notes for Category | supports .drawings 47A053-62, 47A053-62A
through 62E, 47A053-63, 47A05-63A, and 47A050-IP) for-braced and

- unbraced cantilevers._ -
3.1.6 "Replacement Hangers"  Element 220.10 (Watts Bar)

a. Reviewed documents (Ref.31) andprocedures (Ref. 32) relat

Spractices adopted for modifying the pipe supports thathave, already
been installed (including deletions).

b. Reviewed ten sets of piping analysis calculations (Ref. 33)
including stress Isometric drawings, and the respective eshitering

change notices (ECNs)/field change requests (FCRs) causing theepipe
support modifications (including deletions).

3.1.7 "Tenperature Variation Consideration" - El enent 220.11
Sequoyah.

a. Reviewed design criteria (Ref.,-34);and applicable codes (Re 35) to
verify i f consideration of tenperiture variations is required in the
des'gn of structural members of pipe supports.

b. Reviewed design criteria to verify if thermal expansion of piping is
considered in the piping analysis and if loads imposed by this
expansion are considered in the pipe support design.

c. Determned if SQN adequately addressed the WBRproblem
identification report C1Ref on this subject,

d. Reviewed TVA's corcective action plan for CATD 220 11 SQN 01.
Waetts Bar.

a  Reviewed design criteria (Ref, and applicable codes (Ref. 38) to
verify if consideration of ten‘Perature variations Isrequired i nthe
Sdesi gn of structural menbers pi pe supports.

2670D-R14  (10/08/87)
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Cc. Reviewed corrective action planprovided by PIR BLN CEB 8512
-(Ref. 55).

.3.1.8 “Technical Revie" - Element 220.12 (atts Bar)

Sa. Reviewed licensing comitments (Refs. 4, 5,45)and TVA procedure
(Ref. 46) for design calculation verification.

b.  Reviewed pipe support calculations (Ref. 47) to verify the
compliance with licensing commitments and TVA procedures.

c.  Reviewed documentation pertaining to pipe support technical audit.
Sreports (Ref. 48).

3.2 .Subcateqory Evaluation Process
The evaluation process for this sbcategory report was as follows

A. Tabulated issues, findings, and corrective actions fronthe el enent
evaluations in a plant-by-plant arrangement (see Attach-mert

b.  Prepared Tables 1,2 and 3 to permit conparison and dentification

of common and unique issues, findings, and corrective actions among
sthe four plants.e ra 0. N

c. Classified the findings and corrective actions from tbhe apent a
evaluations using the ECSP definitions.

d. On the basis of ECSP guidelines, analyzed the col | ective _
significance and causes of the finuings from the element-evaluations.

e. Evaluated definedicerectlve actions to deternin i f aaddtional
actions are required as a result of causes found in step-.d.

f. Providdd additional judgment or information that may not be apparent
at the element |evel. -

4. FINDINGS

The findings fromeach of the element evaluations for this subcateory are
contained in Attachment 8. They are listed by element number and by plant.

The findings for each elenent are sunmarized inthe fol | owi ng paraqraphs

26700-R14  (10/08/87)
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4.1 " A Series Hanoer Drawings and 0-50 Notes" - Elenment 220.1

The purpose of the notes i sto provide Construction with as nmuch flexibility
as possible for hanger installation, and to provide guidelines for unforeseen
situations:and generic installation difficulties. The notes allowa |arger
nunber of pipe supports to neet acceptance inspections that otherw se would
have required field change requests (FCRs) or would have been rejected by
inspection rejection notices (IRNs).

For Sequoyah, the 47A050 series drawing notes were found to be neither

confusing nor open to interpretation. However, minor discrepancies were found
between a construction specification and an operations naintenance instruction

For Watts Bar, the 47A050 notes were, insone cases, found to be confusing and
contained conflicting or unnecessary instructions; however, they were revised
in Septenber 1985 to resolve conflicts and for clarification. Evaluation team
interviews with site personnel (Construction and Quality Control) reveal ed
that there were interpretational differences. There are Watts Bar progranms in
lace to resolve the differences, such as inspection rejection notice (IRN)
rend analysis, Quality Assurance (QA) training, and DNE/ DNC biweekly meeting
(see Attachment B). No NRC violations against the 47A050 notes were
identified. However, itwas found i na Nuclear Safety Review Staff (NSRS
report 1-85-157-WBN (Ref. 8) and by the evaluation team tnat changes nade to
the 47A050 notes did not always have conplete docunented justification

I naddition, although the concerns were specifically directed at the 47A050
notes, simlar notes were found at Bellefonte during investigation for el enent
220.3. These notes, 3GA0059 series drawings, were found to be reasonable and
clear. However, some 3GA0059 notes did not have conplete docunented
justification. Browns Ferry does not have any notes sinilar to the 47A050

not es

4.2 "Design of Pipe Supports"--El ement 220.3

The pipe supports reviewed by the evaluation teamwere found to be adequately
designed for Sequoyah, Browns Ferry, and Bellefonte, but the calculation
docunentation was inconplete, or contained ninor discrepancies. for Watts
Bar, the above remarks apply i ngeneral. Inaddition, four Watts Bar pipe
supports (1-74-11, 47A060-3-23, 47A060-70-27, and 1-63-404) did not neet code
stress al | owabl es because incorrect |oads or |oad conbinations had been
appl i ed.

The Sequoyah cal culations for nine supports (2-MSH 315, 2-MSH- 348, 1- AFDH 328,

1-CVCH 100, 1-RCH302, 1-UHH 130, 2-SGBH 290, 2-RHR-449, 2-CSH-5) provided
justification of changes to the supports, but no analysis was included for the

2670D-R14 (10/08/87)
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origir O designs. From a general review (based on support configuration and
size, nind design |oads) of these nine supports, the evaluation teamdeterm ned
thai , ght were adequately designed for the specified loads (Ref. 24). The
adeq .:yof the remaining support, 2-CSH-5 could not be easily verified -,
bedau -iof the complexity of the structure, its relationship with common

suppo :s, and the magnitude of the load. Complete reanalysis would be

requi ed, which iscovered i nthe corrective action plan (CAP) for CATD 220 03
SON 01.  Under this CAP the adequacy of support 2-CSH 5 woul d be established,
and modi fications would be provided if necessary.

Wth the exception of Browns Ferry's General Design Criteria for theJLong-Term
Torus Integrity Program (LTTIP) BFN-50-D706 (Ref. 16), the pipe support, design
criteria for Sequoyah, Watts Bar, Browns-Ferry, and Bellefonte were found to
adequat el y address the necessary seismic design requirenments.. The criteria
for the Browns Ferry plant-specific LTTIPF [ack deflection/rigidity
requirements. Browns Ferry supports designed under these criteria are to be
reeval uated under the Browns Ferry instruction for the calculation
verification program (Ref. 49). Browns Ferry has not conpleted its conmitnent
to issue criteria for box anchors and a pipe support handbook. | naddition,
the punching shear requirement for tube-to-tube connections was not included

I nthe pipe support design criteria for the four plants, contrary to TVA

pol i cy menmorandum PM 86-04 (Ref. 50).

Bel | efonte design loads and all owabl e stresses were found to deviate fromthe
ASME Section 111-1974 NF code (Ref. 51); however, these deviations were
reviewed and approved by the Nuclear Regulatory Commission. Inaddition, it
was found that a section of the Bellefonte Final Safety Analysis Report (FSAR)
(Ref. 52) was missing some provisions for one |oad condition due to an
oversight by TVA. This load condition isincluded i nthe design criteria and
considered indesign. An additional finding was made concerning the |ack of
conpl ete documented justification for sone of the 36A0059 series draw ng
notes. (See summarized findings for element 220.1.)

The findings for element 220.3 for all four plants do not include review of
specific requirenents for base plates and anchorage bolts (e.g., base plate
flexibility, anchorage bolt safety factor, construction tolerance), as these
requirements are addressed i nConstruction Subcategory Report 10400 (Ref. 53).

Rigidity isamjor factor indetermning the design loads. Since the
rigidity of supports isconsidered i nthe analysis of seismic piping, and,
therefore, reflected i nthe resulting support design |oads, the supports are
sufficiently designed to prevent themfrom breaking |oose during a seisnic
event .
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4.3 "Revision to Hnger Designs" - Element 220.6

Pipe support revisions are adequately controlled i naccordaice with applicable
procedures. Inthe review of Watts Bar unit 1 pipe supports, the eval uation

t eam observed only three support drawings (out of the listing of 11,300
supports from TVA's Hanger Tracking Program Report, Ref. 2d) that were.revised
amaxi mumof 11 tines. The average nunber of revisions of all supports was
noted as four, which i sreasonable.

4.4 "Installation-related Technical Decisions" - Element 220.7

There i sno indication that the crafts or any other TVA Construction personnel
assumed responsibilities beyond those caried for i nthe applicable FCR
Procedure, or that Engineering revised design drawi ngs w thout required

anal ysis or eval uation.

4.5 "Qversizing of Pipe Support Steel and Slick Ginding of Wlds"
Elenent 220.9

| tispossible that apipe support nenber may have appeared to be oversized
for the load; however, there are other design requirements, such as
deflection/rigidity, that need to he met. A though a properly perforned
slick-ground weld i snot an undesirable condition, the practice of slick
grinding i sunnecessary and has been discontinued by TVA

4.6 "Replacement Hangers" - El ement 200.10

TVA has a quality control procedure (QCP) (Ref. 32) which requires
verification that -the pipe supports are installed within specified
tolerances. Any changes (out of tolerance, replacenent, or deletion) are
eval uated and documented by field change requests (FCRs) and engineering
change notices (ECNs).

4.7 "Tenperature Variation Consideration" - Elenent 220.11

Addi tional |oading due to the thermal expansion of structural menmbers
restrained between two rigid points was not considered at Sequoyah, Watts Bar,
Browns Ferry, and Bellefonte because itwas not a code requirenent. However,
| fthe tenperature variation i sconsiderable, asupport configurationthat is
thermal |y restrained could experience considerable thermal |oading. Watts Bar
has since addressed this condition i nits corrective action for Problem

| dentification Report (PIR) WBN CEB8536. There isno indication that this
restraint condition exists at Browns Ferry. Bellefonte has addressed this
thermal restraint condition inits corrective action for PIR BLN CEB8512.
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Pi pe expansion inposed |oads on the supports are considered at Sequoyah, V@tts
Bar, Browns Ferry, and Bellefonte and are addressed i nthe applicable pipe

stress analysis and support criteria.
4.8 "Technical Review' - Elenent 220.12

Technical review after the checker's review i snot required by applicable TVA
Procedures. These procedures meet the licensing commitnents for design

calculation verification required by 10 CFR 50 (Ref. 4) and ANSI N45.2.11-1974
(Ref. 5). Inaddition, TVA (civil engineering branch chief) had conducted an
i ndependent revi ew of VBN pipe support calculations to verify technical
?dequacy) and. conpliance with pertinent controlling documents-and procedur es
Ref. 48). -

4.9 Summary of Sub:ategory Findings

The classified findings are summarized i nTable 1. Cass A and Bfindings
indicate that there i sno problemand that corrective action isnot required.
Oass C, 0, and E findings require corrective actions. The corrective action
class, defined i nthe Gossary Supplenent, isidentified inthe table by the
numeral conbined with the finding class. For elenent 220.3, sone of the
issues were found to be invalid, although corrective action was still required
for the docunentation and/or procedures. These findings requiring corrective
action were classified as "E'; however, they cannot be genuinely classified as
peripheral because of the integral relationship with the Ftated issue. In
addition, for element 220.11, Issue "c"was classified as "B" because Browns
Ferry took inmediate corrective action after 1975 and no further action was

required.

The summary of findings by classification isgiven inTable 2. WWere nore
than orR finding/corrective action classification islisted inTable 1for a
single issue/finding, Table 2 counts only the classification that has the
greater inmpact on the Enployee Concerns Program Thus for element 220.3, the
"D'classification would be chosen over the "C'and the "E"classification
over the "A" Therefore, Table 2 identifies only one finding/corrective
action classification for each issue eval uated.

For Table 2 it can be seen that the majority of issues were not valid.
Approxi mately half of the issues requiring corrective action have corrective
action plans that were initiated by TVA before the ECTG evaluation. This is

an indication that TVA is reSﬁonsi ve inacting9to correct known deficiencies.
The most inportant finding, that Watts Bar did not meet code stress

al | owabl es, resulted fromthe ECTG eval uati on.
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(- SOUTH-)ngs requiring corrective action resuiting from peripheral issues
occurring at Sequoyah, Browns Ferry, and Bellefonte dealt basically with
desi gn documentation. Al though the supports were found to be adequately

desi gned, the design cal culation docunentation was not al ways conpl ete “and/ or
cont ai ned mi nor discrepanci es.

| naddition, the subject of irretrievable calculations i s addressed in
Subcategor%/ Reports 21200 and 22100. (This subcategory report [22000] deals
mainly wth technical, not documentation issues.)

5. CORRECTI VE ACTI ONS

The corrective actions for Sequoyah, Watts Bar, Browns Ferry, and Bellefonte
along with their finding/corrective action classifications, are summerized ib
Table 3. The corrective action descriptions i nthe table are a condensation
of the nore detailed corrective action information provided i nAttachment B.
The table indicates the plant or plants to which a corrective action i s
applicabl e by the Corrective Action Tracking Docurment (CATD) col unm, where the
aDDlicable piant isidentified by the CATD nunber. The corrective action
plans are summarized i nthe follow ng paragraphs.

5.1 "'A Series Hanger Drawings and 0-50 Notes" - Element 220.1

For Sequoyah, the differences between the construction speci fication and
operations maintenance instruction will be reconciled. For Watts Bar,
calculations for justification of the WBN 47A050 notes will be provided; and
VBN Engi neering (DNE) will reinformConstruction (DNC) and Quality Control
(DNQC) by meno of the programs inplace to help resol ve 47A050 note --
interpretational differences.

5.2 "Cesiqgn of Pipe Supports" - El ement 220.3

For Sequoyah, calculations will be performed for the ni ne pi pe supports. For
Watts Bar, code stress allowables will be met, and engineering judgment will
be properly docunented for all engineered pipe supports under its unit 1
Hanger and Analysis Update Program (Ref. 54) and a sinilar programfor

unit 2. The four Watts Bar pipe supports not neeting code stress allowables
will be reevaluated. For Browns Ferry, the Box Ancnor Criteria and Pi pe
Support Handbook are to be issued. The Long-TermTorus Integrity Program
criteria are to be revised to include deflection/rigidity and punching shear
requirements. The Browns Ferry pipe support cal cul ation lacking analysis for
the critical base plate i sto be revised. For Bellefonte, FSAR Table 3;9.3-37
(Ref. 52) will be revised to include load and allowable stress for the upset
(primry plus secondary) condition. The conputer output for the eight
identified Bellefonte calculations will be retrieved by ITT Ginnell.
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Conpl ete docunented justification will be provided for the 3GA0059 series
notes. Two-sided welds on tubing at Bellefonte will be evaluated end nodified
if reouired. The punching shear requirenent will be incorporated into Gvil
Design Standard DS-Cl.6.1 (Ref. 55), which covers all plants and applicable
design criteria. GCeneric evaluations were perforned on previously generated
cal cul ations for punching shear.

5.3 "Tenperature Variation Consideration" - Element 220.11

For Sequoyah, steel supports with the identified condition that restrains

thermal growth will be evaluated and nodified as necessary. For \Watts Bar,
corrective action for this restraint condition is provided by PIR WBN CEB8536

(Ref. 36), which includes the activitiesas described for Sequoyah. For
Browns Ferry, no corrective action is required. For Bellefonte, corrective
action for this restraint condition isprovided by PIR BLNCEB8512 (Ref. 56).

5.4 Sunmary of Subcategory Corrective Actions

Fromthe Finding/Corrective Action Classification colum of lable 3, it can be
seen that all seven corrective actions identified require some type of
docunentation remedy. |In addition, the CATO colum of the table shows that,

i nnost cases, a particular corrective action is applicable to-onlya single
olant. The element requiring the nost corrective actions is 220.3, Design of
Pipe Supports. There is a potential for the corrective actions for the

El ement 220.3 to result in physical (hardware) nodification of supports.
Finally, with respect to corrective actions, Table 3 shows that, of the eight
el ements in this subcategory, five require no corrective action (nanely,
220.6, 220.7, 220.9, 220.10, 220.12).

The corrective action plans-provided by TVA are found to be acceptable by the
eval uation teamto resolve the negative findings.

6. CAUSES

Table 3 identifies ont or more .ausesfoi ?'rh negative finding requiring
corrective action. For each corrective action, the nost inportant cause is
identified; however, in many instances it was felt that the probl emwas the
result of a conmbination of causes, each of which should be identified. |In
those cases, more than one cause isidentified for some of the corrective
actions.

The bases for identfving specific causes for each corrective action
description inTable 3 dnd the linkage with the findings are described in the

fol | owi ng paragraphs.

26700-R14  (10/08/87)



f-72:

t_l |||A|

0]

TVA EMPLOYEE CONCERNS REPORT NUMBER: 22000
SSPECIAL PROGRA REVISION NUMBER: 3
" L Page 19 of 30

Series Hangers and 0-50 Notes" - Element 220.1

The differences between Sequoyah M&AI-i- and General Constructioh
Specification G-43 (applicable to all plants) are caused by lack of
comparability between the two documents. -

The subject Watts Bar calculat for the jus iatontion of the
47A050 notes is specified as an "Inadequate Calculation” in Table 3

because the necessary analysis was not performed, and engineering
judgment, as eell as test data and reference material, were not

properly documented.

47A050 note interpretational .d4fferences at Watts Bar are a result

of "Inadequate Q-tralning” and "Inadequate Communication.."
Personnel are not fully aware of the programs in place to resolve

these differences in interpretation.

6.2 "Design of Pipe Supports” - Element 220.3 ,

(0]

2670D-R14

The subject Sequoyah pipe supports calculations are "Inadequate
Calculations" because procedures were not followed, engineering
judgnments were not properly documented, and there was an overall
lack of completeness.

Calculations at Vatts Bar are "Inadequate Cal culations" because
engineering judgments were not heing properly documented and design
procedures were not being fol | owed.

The four Watts Bar pipe supports do not meet code stress allowables
becaure design procedures were not being followed and engineering
judgments were not properly documented.

The punching shear requirenent for tube steel Ts not included i nthe
design criteria of all four plants. The cause i s specified (in
Table 3) as "Inadequate Procedure" although the requirenent i snot a
code commitment.

Browns Ferry Is to complete its commitment to issue the Box Anchor
Design Criteria and Pipe Support Handbook. Inthis case, It is
normal handling of docunentation. Browns Ferry will revise criteria
BFN-50-D706 to include the deflection/rigidity requirenent. These
criteria were inconsistent with other Browns Ferry pipe support
criteria (which included this requirenent). However, on the basis
of industry standards during plant construction, a
deflection/rigidity evaluation was not a code requirenent.
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0 The calculation for Browns Ferry support RHR-159, unit 3, isan
"Inadequate Calculation" because it |acked the analysis for critical

Shase plates and assumptions on which engineering judgments are based.

0 The design load and allowable stress for the upset (primary plus
secondary) condition were inadvertently left off Bellefonte FSAR
Table 1.9.3-37 but were included in the design criteria. -

o] The ei ght Bellefonte pipe support c-lculations, whose conputer
output i swith ITT Giinnell, cannot be considered conplete.’
Justification for some of the 3GA0059 notes may have been qualified
by engineering judgnents but not documented.

0 At Bellefonte, the shorter flat (installed) length of weldto tube,
steel is not considered in the design calculations. It is possible
that designers were not aware of this sitepractice.

6.3 "Temperature Variation Consideration"- Element 220.11

o] The identified restrained thermal condition for pipe supports at all
four plants was not considered because it was not a requirement
specified i nthe design criteria. The cause is noted as "lnaoequate
Procedure" although this requirement is not acode commitment.

6.4 Summary of Subcategory Causes

In summary, considering the significance of the findings and corrective
actions, it would appear that the most Important cause would be "lnadequate.
Calcul ations." The "Inadequate Calculations" are also a result of procedures
not being followed and failure to docunent engineering judgnent. These causes
point to an overall lack of attention paid to the adequate documentation of
cal cul ations required to demonstrate adherence to design commtnents.

7.  COLLECTI VE SI GNI FI CANCE

The concerns expressed by TVA enpl oyees and covered i nthis subcategory
resulted i napproximately a third of the 42 findings (fromTable 2) requiring
corrective actions. Corrective action for approximtely half of these
findings had been initiated by TVA before the ECT6 eval uation.

The findings for Sequoyah and Watts Bar 47A050 notes, and Bellefonte 36A0059
notes and FSAR require only documentation corrective action. They do not
directly inpact the design of pipe supports, and, therefore, are of relatively
m nor significance.
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Al'so of mnor significance are the findings for punching shear and therm
consi derations. Consideration of punching shear on support design has little
effect on the overall nenber stresses because of the nature (configuration and
size) of pipe supports. Thermal loads (due to environmental tenperature) also
have little inpact on the overall menber stresses provided that tlie
configuration of the support structure i ssureh that thermal stresses are
self-relieving (i.e., structural menbers-are allowed, to a degree, to
thermal |y expand without restraint or undergo local yielding/distortion to
relieve these stresses).

I nthe cases where the support structure i srestrained fromthermal expansion
(e.g., nenber between two concrete walls), there isthe possibility of menber
overstress. However, TVA has committed-4o0-eval uate and nodify, if necessary,
such cases. Inaddition, for Browns Ferry, although deflection/rigidity must
be considered i nthe design of seisnic pipe supports, this requirenent In
general isnot the governing design factor

The pipe supports reviewed by the eval uation teamwere adequately designed to
applicable design criteria, with the exception of four Watts Bar pipe
supports. The cal cul ations were not always properly uocumented. Failure to

docunment engineering judgnent, analysis, or other related data (test data
menor anduns, reports, etc.) was the nost prevalent cause of the cal cul ational I

deficiencies. |t was observed that the itens nost frequently not docunented
were relatively nminor and had little inpact on the overall analysis of the
supports. Therefore, pipe support design does not represent a significant
technical or safety problemfor Sequoyah, Browns Ferry, and Bellefonte

However, TVA i s aware of the need for proper docunentation inthe area of pipe
support design, and has initiated corrective action to inprove the quality of
the documentation.

O technical significance are the four Watts Bar supports that do not neet

code stress allowables. |t was evident that design procedures were not
properly followed, and thus design commtnments were not met. However, Wtts
Bar had committed to reeval uating these support and providing hardware

nodi fications if necessary. Inaddition, Watts Bar's commitment under its
Hanger and Analysis Update Program (and sinilar programfor unit 2) extends to
all engineered pipe supports. Under this program TVAwill identify and
correct docunment deficiencies, and if required, provide hardware

nodi fications.

On the basis of these conclusions, the subject matter of this subcategory

report does not require specific treatnent inthe TVA Nuclear Perfornance

Plan. Tl -hesults of this subcategory report are being conbined with the z1
other subcategory reports and reassessed i nthe Engineering category

eval uation.
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TABLE 1
CLASSIFICATION OF FINDIKSS AND CORRECTIVE ACTIONS

Fi ndi ng/ Corrective

| ssue/ i Action Class*
Element Finding** - N WBN-  BFN
220.1 "A" Series irawing and a
0-50 Notes b
C
-d-
e
f
220.3  Design of Pipe Supports a A
E2
b A
E2
C A A
E2
ES
d A A
e
220.6 Revisions to Hanger
Designs
220.J- Instal'ation-rel ated A
Technical Decisions
- A
2209 Oversizing of Pipe A
Support Seel and R
Slick Ginding of Welds
220.10 Replacement Hangers a A

Explanation of classes i son the next page.
Defined for each plant in Attachment B.
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| ssue/
Element Finding**
220.11 Tenperature Variation a
Consi deration b
c
220.12 Technical Review a
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TABLE 1 (Conti nued)

Fiiiding/Corrective
Action Class*
UBy  BFN BLNt
Ch Cs A ()

B

*Classification of Findings and Corrective Actions

A.

m o O w

Issue not valid.

No corrective action reguired.

Issue valid but consegsences acceptable.
No corrective action required.

Issue valid. Corrective action
initiated before ECT6 evaluation.

Issue valid. Corrective action

taken as a result of ECTS evaluation.
Peripheral issue uncovered during ECTS
evaluation. Corrective action required.

**Cefined for each plant i nAttachnent B.
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Ao | AT ABIE T
FINDINGS SUMVARY
Classification of Findings SOgWN BFN LR
Issue not valid. -No orrective 7 13 3 4
action required.
Issue valid but consequences acceptabli 0O 1 1 O
No corrective action required.
Issue valid. Corrective actipn 2 3 0
initiated before ECTS evauation. AN , )
Issue valid. Corrective action taken 0 L oT
as a result of ECTS evauation.
Peripheral issue uncovered during 1 0 3 2
ECTS evaluation. Corrective action
required.
Totdl 1048 7479

tota

42

Note: This table summarizes information extracted from Table 1.
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GLOSSARY SUPPLEMENT
FOR THE ENGINEERING CATEGORY

Negative Findings - the causes for findings that require corrective

action are categorized, as” fol | ows:

1.

10.

2670D-R14

Fragmented organization - Lines of authority, responsibility, and
accountability were not clearly defined.

Inadequate quality (Q'training - Personnel were not fully trained
n the procedures established for design process control andtin the
Smaintenance of design documenuB  -including audits.

Inadequate"procedures- Design and modification control methods and
Sprocedures were deficient i establishing requirements antd din

ensure an effective design control program in some aeas

Procedures not followed - Existing proedures-controlling the design
process were not fully adhered to.

Inadequate communications - Communication,.coordination, and
cooperation were not--ully effective in supplying needed information
within plants, between plants and organizations e.g., Engineering,
Construction, Licensing, and-Qperations), and between
i nterorgani zational disciplines and departnents.

Untinely resolution of issues - Problems were not resolved in a
timely manner, and their resolution hias not aggressively pursued.

Lack of management attention - There was a lack of management
attention | n ensuring that programs required for an effective design
process were established and implemented.

Inadequate design bases - Design bases were licking, vague,.or
inconplete for design execution and verification and for design
change eval uati on.

Inadequate cal cul ations - Design cartlations were incomplete, used
incorrect input or assuptions, or otherwise failedto fully
demonstrate conpliance with design requirements or support design
output documents.

| nadequate as-built reconciliation - Reconciliation of design and

licensing documents with plant as-built conditioniwas lacking or
i nconpl ete.
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13. Design crteria/commitmts
comitments were notmet.

Vendor error - Vendor design or supplied
thelitended purpose.

Classification of Corrective Actions corrective actions are classified as

belonging to one or more of the fowing groups: EE s
1. Had re physical plant chnges ~ g5t
2. Procedure - changed or generated a procedure "

*--3. Documentation - affected QA reords
& Tr -required personnl education
5. Analysis - required design calculations, etc., to resoive S
6. Evaluation - initial corrective action lan indlciated a nmed8:
evdurfrte e issue before a definitive plan could be establihed., %
Therefore, a 1 hardware, procedure, etc., changes are not ye tw
7. Othr - items not listed above
Peripheral Finding (Issue) * Anegative finding that does not result dirctly
from an empioy  concern but that w uncovered during the Frocess Cof
|

evaluating an  ployee concern. By definition, peripheral findings (Issus)
require corrective action.
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Documentation change (0) - This is
output document ée.g., drawing, sp<
procedure) that does not result in

margin.

If the change resulting from the cor
significant, either an "Am for actua’
appropriate column of Table 3. Acts
corrective actions are not coplete
changes may not be known. Correctivi
the resultant changes affect the ov
safety-relattd structure, syste or
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