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TVA EMPLOYEE CONCERNS REPORT NUMBER: 22000 

SPECIAL PROGRAM REVISION 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. Other related issues in this 
subcategory report include design change control, technical decisions made by 
Construction, and technical review by Engineering. The findings confirm that 
the only issue of major significance is the adequacy of pipe support design.  

The evaluition team examined both the design criteria and individual pipe 
support calculations. The pipe support design criteria for all four plants 
were found to adequately address the necessary seismic design requirements, 
with the exception of one Browns Ferry-cofterion, which did not include the 
deflection/rigidity requirement. This requirement will be implemented in the 
individual pipe support calculations under the Browns Ferry calculation 
verification review prqgram, and the criterion will be revised to include the 
requirement.  

The pipe supports reviewed by the ev-luation team for all four plants were 
found to be adequately designed based on applicable design criteria, with the 
exception of four (of 28 reviewed) Watts Bar pipe supports that did not meet 
code stress allowables. Some calculation documentation was found to be 
incomplete or irretrievable, or contained minor discrepancies and inadequate 
documentation of engineering judgment. The rest of the related issues were 
found to be either technically insignificant or invalid.  

Significant technical or safety problems are not apparent from this evaluation 
for Sequoyah, Browns Ferry, or Bellefonte. However, TVA has identified the 
need for better documentation (of analysis, engineering judgment, test data, 
etc.) in the area of pipe support design, and has initiated corrective action 
to improve the documentation. In addition, an extensive effort is underway at 
Watts Bar, Browns Ferry, and Sequoyah to locate or reperform the pipe support 
calculations that were irretrievable.  

The four Watts Bar supports that do not meet code allowables are of technical 
significance. However, Watts Bar has committed to reevaluate and, if 
necessary, modify these supports. All Watts Bar calculations for engineered 
pipe 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 
evaluation team to resolve the negative findings. I 
The causes identified and other evaluation results are being examined from a 
wider perspective in the Engineering Category evaluation.

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:

Class A: ssue cannot be verified as factual

Class : Isse i-s factually accrate. but what is described it. not a 
problem (i.oe. not a siadition reaqsr corrctive ectioif 

Class C: Issue is factual *ad identifies a probles but cernttive action 
for the problem was iaitiated before the evaluatioa o thk isst 
was undertakes 

Class D: Issue is factual-and presents a probimfles whietk £ t ec4ive action has beea. or is being, taken as a result of a *l ati 

-· 

Class E: A problem, regairng corrective actisn, wick was not identitied by "a eployee- concan,, but was reveanled durig the aCTS 
evaluation of as issue raised by as omloyee cancern.  

collective s nifie as nalysis which determin• the importance ad consequences of the atiadigs i a particlal r rC report by putting those 
findings in the proper perspective.  

oAgnE (see "eployee concern') 

corrective action steps takes to fin specific deficienciee or distrepanles revealed by a negative findiga sad, Wes snecessary, t correct eases In order to preveost recurrece.

critisU (alurai : 
quality which ariteriLLal bass ter do efilg (a prfoems, beha or r oa lp"5es ea itself (see else " re• ier" -ato).

eltmat or LeMBEt reit a oeptsonal lel oft CP M reort. beel the subcategorl loevl, that deals with o er more issues.  

N o Lo coAerI a formal, written descriptieon of a circumwtace or circumfstaces that a employee thinks wasts uajust, iefflciest or 
inappropriate; usually ocum nted so a femn or a fto eti valtnt to the I-temo ,
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v*luor(fs the individual(s) assigned the responsibility to assess a spcific 
grouping of employee concerns.  

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

isse a potential proble, as interpreted by the CT dring the evaluaton 
process, raised in one or more 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. 

fTerms essential to the program but which require detailed definition hive been defined in the ECTG Procedure Ranual (e.g, generic, specific, nuler 
safety-related, unreviwed stafty-hignificat -question). 
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Acronyms 

AI  Adminiitrative Instruction 

AISC American Institute of Steel Coastruction 

ALARA As Low As Reasonably Achievable 

A£S American Nuclear Society 

ANSI American National Stndards institute 

ASEKS American Society of echanical Eagiasers 

ASTM American Society for Testing and Raterials 

&WS American Welding Society 

SPM Browns Ferry Nuclear Plant

BLN 

CAQ 

CAR 

CATO 

CCTS 

CEGVH 

C(, 

CI 

coe COC 

DNC

Bellefonte Nuclear Plant 

Condition Adverse to Quality 

Corrective Action Report 

Corrective Action Tracking Document 

Corporate CommltCent Traking Systf 

Category ivaluation Group Head 

Code qt Federal Rleisuatons 

Concerned Individual 

Certified Naterial Test Report 

Certificate of Cofatornrse/Copl i ac 

Design Change Request 

Divison of Nuclear Ceostructlon (se* else NU COM)
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DIQA Division of Nuclear Quality Assurance 

DT Division of Nuclear Training 

DOE g. Department of En :,,.ergy.  

-DPO Division Personnel Officer 

Dlt- Discrepancy Report or Deviation -port 

ECK Engineering Change Notice.  

ECP Elmployee Concers Program.  

S CP-SR Employe-eConcerns Progra-Site Representative 

ECSP Employe Coneran Spial1 Pem 

pecial Pro ra

ECTC 

EEOC 

EQ 

MINT 

EN DES 

IRT 

YCI 

FSAR 

FT 

GET 

NCI 

HVAC 

I1 

INPO 
IXN

--------------------------------?- - '~~ tT------ .

Employee Concerns Task Group 

Equal Eaploymnt Opportunity Commission 

Environental Qualification 

Emergency i-dical Resposse Tens 

Engineering Design 

Employee Response Tear or amersecy noase Toem 

Field Change Request 

Final Safety Analysis Report 

Fiscal Tear 

General tmploye. Traianq 

HMrard Control Instructiona 

Hesting. Vntilatint. Air Coaditioenig 

Installatlon lnstructiOn 

Institute of Nuclear Poeur Operations 
Inspection Rejection otice

U-.
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R&AI 

urIn 

ups 

NPS 

as.  MS's 

NUC 

PMS 

P M 

QC 
QCII

Labor Relations Staff 

Hodifications and Additions lsatreatioa 

Mainteaaace Iustruction

merit Syste Protectioa Bord 

lagnetic Particle.Tsting 

Noncoafotermi Cotditi report 

lNodestructive Baxam tio 

ruclear Perfit mace Plea 

Nuclear Quality Assuratce, MAsal 

Nuclear Regulatory Coimissioe 

Nuclear Services Breach 

Nuclear Safety Rview Starff 

Divisie et fMclear ConstWrutin (Mbelete abbreviote.t Noe 0C) 

Nuclear Utility xsag* mt and -se-se-s a-lttee 

Ocception*al Safety sad Isaeth Amistratis• (r Act) 

Office of uclear Per 

Office ef Verkers Cameaties Prrep 

Pe•rsal Mistey Reucord 

Liquid Peastrat Tstisg 

Quality Aussurace 

Quality Aesurecs Prfeedua 

Quality Coatrel 

Quality Coetrel lZstrtctie
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. TVA EDKOYE CONCERNS AU M11 AL 22000 

emnt evlvations prepared Enineering S er 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: 

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

o Section 3 - outlines the process followed for the elemet 4A 

stcategory evaluations and cites decests review@ w 

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

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

o Section 6 - dentifies causes of the negative findigs 

o Section 7 - assesses the significance of the negat¶ findigs 

o Attachment A - lists, by elment, ach -plye concen • 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.  

o Attachment I - contains a smary of the elset-levl 
evaluattins. Eah issue s ited, by elent ma er ad plit, 
opposite its correspanding finings a corretie ations. The 
reader say trace a concern frem Attacuhent A to a issue in 
AttacheInt S by using the element nuer and awllical plait. Tn 
reader may relate corrective action descriptlo tn Atterlmet I to 
causes and sinificace i Table 3 by vtm- the CATl Mer hich 

persn i tt n At t i arentheses at id of the mrrtive 
action description.  

The term eripteral findir isthe t issue colut refers to a 
findin that occurred during the eWrs of evtaluating a conc er b 
did not sta directly fro i Ilvaes conerm. These arw classified 
as age in Tables 1 a 2 of this report.

780414 (10/0o/t7)
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o Attactume C -- coa s the references cited in the teat.  

I The emlyee concerns provi:din the batss for the el t evalutions re 
listed by elent omier in Att wt A. The plant location hre t h 
concern was orig•ally identified an the concern applicability are lso 

2. SImm OF ISSUS/ERIC APLIM nILT 

The eploye concern listed in Attachm t A baoe beeM amind for auk 
Oelemt and the patetl problemis ratsed -b the eorwAn nae bsw iwtf --ed 
as isses in Attackest 8 SowS-f Umie s -tissues er evalate fr we th 
one plant uRn deeomed generically pplicabe in accrda I tao t-ETgr 
Manual MN.1, Sectione 7.3. Investilation of tee iassues castitutes *1 
elemant evaluations. ;. - ;: 

2.1 Sumary 0of Issues 

Sv ies ts of the issues valuted under this sa ry for eah eOsat ar 
listed below.  

S"1r' rA 0-50 -t*_ * The -A , N 
WIN Braa oes W am an cos am to ew•" ""s ea• • 
ae w rejct tangers to be accepted. OIC weoe violation agai nt 
the 47AO otes because they 4did at satisfy iMscatloi criteria.  u m c seasvisnen 

* 221.3. seiei!n Pi uov aw P iU t am tiesl|d 
-i-PC uAPSi s pW' fOrt criteria are Iemelistl.o 

SeiSsic ine• suorts are toe rigid.  

* py etrno eips a 
wmas am s l0 revisio 

the drauwins to reflect as4ilt c i tiMo r w a 
I preol.  

• Ma Il-hstlld lto• t ~a o 000NWNor rOMMMp

"763414 (10/01/7)
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spei Nm eass mNMe 

o m220 atansion isu s mg 1 
pipe srww~i~itt Sacozr 

20 2201* Tetihce Roviet * Tectacl reweW ISt mamt mn W-i 
SicW 's rv or a pise ssurt calculatle 

The issues sinerked bo deal stnly with prn esu defticmies or 
insabouates is the desin Of pipe supports. Other reiat Isss bst ith tte awlfty ad use of the wsport Intsall•i teoerwate sM e (2S1).  
tc.Sical decisoss ,ue by Coustnrties (27).oat toedical rew by 
Eieter ig (22O.12).  

A coelet statea t of ach issue mta ignta tim ealMt evastin is 
prwov t iJ s hetat e A . T1is ttachet als ist findlnt s ad ewate 
actlons, s*ic will be discussd I Sections 4 and of this r •s t.  

Tmn of the al bow smwMitn inns are foeu to be valid ad re i 
corrctive actios (e1astss 221, 4. 2W.t). On the basts of tie 
firte s, only the issues of inonsuaely desined pip suports (*els=m 
220.3) re technically signficant with resct to d sini adesmy.  

2.2 Generic plicabliUty of EbIe Couers 

The wric aplicabiity of the pgorwe contrs was detl a la follosa: 

* 220.1. *A Series SMer a• ls ad 0 _& 

* M - All tight concern of this * lm e ait Mtlicabl.  

S SW - Only Comesm l-A-M-00 s -eplw u ie to SM. Stin all 
cowern for this elemt orlstd at m, M et ie 

p•lanft•lfic to1 W t• E era , j-IR4 .41, 
Ind I-.-445,013 etaltd sew iic weret s to 

d ts.* Cocer l-410-UW iftrre it ws somieic to 
N tscase the rSfwm c to a• C violates. Im tSItenU 

Centeraco 1-4151- aM 1we 31 Ieli the a es "m 
vagely writtens r, the aot" at So (ta am) em fotm 
to be cl1r ad atie. Threfors, these acens no aOi 
pl|t-mCft ic to M. The ls caners,. A*- 0.4 , us 
foet set to be valid at U. Site fi e hl 'set 
precelres siellr to M's $ ist L . (as LI), a frtw 
ovtiestom is rewIre.

W7o014 (10/Oe/87)
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'A' Series Hanger Irawings and 0-50 Notes" - lemnt -220.1.7 

eviewed the 47A050 notes (Ref. 1) to determine if these notes were 
ontradictory to hanger drawings (Ref. 9) and other installation 
icuments (Refs. 6 and 7).  

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

eviewed TVA's cor tive action _pan for CA 220 *viewe. ++ c tl .ti pa fr ++ _0 01 o

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

b. Reviewed the 47A050 notes to establish whether these notes were 
contradictory to "A" series hanger drawings ( 1f. 10).  

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.  

-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.  

~-· ,· - - - -=' , . ^ * *._ - ^ "s ^ .^ C^ ^ ' ^ 

3.1.2 -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 a random 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). i

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

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

SQN and WBN element 220.3, and evaluations for element-222..3 ?3 a 1 
S four plants]; this step was determined to beunneessary fo FN and 

SBLN).  

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

f. It was determined that BLN had similar notes (36•0059 series) to the 

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

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

i. 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.  

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

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

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

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

3.1.4 'Installation-related TechniciO Decisions" - Eleent 220.7 (Watts 
tlar) 

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

b. Reviewed these same procedures to ascertain the degree of control of 
the FCR process in preventing hangers from being redesigned and 
installed without documented engineering approval.

26700-R14 %10/08/87)



STVA EMPLOYEE, CONCERNS REPT BE 
SPECIAL PROGRAM lftlSION KIOBER: 3 

Pig1A0 of 30 

3.1.5 "Oversizing of Pipe Support Steel and Slick GiI.nding of Welds 
.Element 22.9 (Watts Bar) 

a. Reviewed TVA IOM (Ref. 30) regarding Employee Concern IN-85-316-002.  

Sb. Reviewed TVA's General Construction Specification G29C, Rev 9 

c. Reviewed TVA's General Construction Specification_-43, Rev. 8.  

d. Reviewed TVA's typical small · ipe standard drawings ndeneral 
notes for Category I supports .drawings 47A053-62, 47AO53-62A 
through 62E, 47A053-63, 47A05-63A, and 47AO50-lP) 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 e•hitering 
change notices (ECNs)/field change requests (FCRs) causing the•pipe 
support modifications (including deletions).  

3.1.7 "Temperature Variation Consideration" - Element 220.11 

Sequoyah.  

a. Reviewed design criteria (Ref.,-34);and applicable codes (Re 35) to 
verify if consideration of temperiture 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. Determined if SQN adequately addressed the WBRproblem 
identification report (Ref. 36) on this subject, 

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

Watts Bar.  

a. Reviewed design criteria (Ref, 37) and applicable codes (Ref. 38) to .  
verify if consideration of temperature variations Is required in the : 

Sdesign of structural members of pipe supports.  

2670D-R14 (10/08/87)



TVA EMPLOYtEE-CDCERNS AREP M ER: 22000 
SPECIAL PROGRAM REVISION NUMBER 3 

Page 12 of 30 

c. 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 fromthe element 
evaluations in a plant-by-plant arrangement (see Attach-mert r).  

b. Prepared Tables 1, 2 and 3 to permit comparison and dentification 
of common and unique issues, findings, and corrective actions among 
Sthe four plants.e :a ;-r o.  

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

d. On the basis of ECSP guidelines, analyzed the collective 
significance and causes of the finuings from the element-evaluations.  

e. Evaluated defined lc•rectlve actions to determin if aaddtional 
actions are required as a result of causes found in step-.d. -.-

f. Provid4d additional judgment or information that may not be apparent 
at the element level. - ' 

4. FINDINGS 

The findings from each 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 element are summarized in the following paraqraphs

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

The purpose of the notes is to provide Construction with as much flexibility 
as possible for hanger installation, and to provide guidelines for unforeseen 
situations:and generic installation difficulties. The notes allow a larger 
number of pipe supports to meet acceptance inspections that otherwise 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 maintenance instruction.  

For Watts Bar, the 47A050 notes were, in some cases, found to be confusing and 
contained conflicting or unnecessary instructions; however, they were revised 
in September 1985 to resolve conflicts and for clarification. Evaluation team 
interviews with site personnel (Construction and Quality Control) revealed 
that there were interpretational differences. There are Watts Bar programs in 
place to resolve the differences, such as inspection rejection notice (IRN) 

S trend analysis, Quality Assurance (QA) training, and DNE/DNC biweekly meeting 
(see Attachment B). No NRC violations against the 47A050 notes were 
identified. However, it was found in a Nuclear Safety Review Staff (NSRS) 
report 1-85-157-WBN (Ref. 8) and by the evaluation teamr tnat changes made to, 
the 47A050 notes did not always have complete documented justification.  

In addition, although the concerns were specifically directed at the 47A050' 
notes, similar notes were found at Bellefonte during investigation for element 
220.3. These notes, 3GA0059 series drawings, were found to be reasonable and 
clear. However, some 3GA0059 notes did not have complete documented 
justification. Browns Ferry does not have any notes similar to the 47A050 
notes.  

4.2 "Design of Pipe Supports"--Element 220.3 

The pipe supports reviewed by the evaluation team were found to be adequately 
designed for Sequoyah, Browns Ferry, and Bellefonte, but the calculation 
documentation was incomplete, or contained minor discrepancies. for Watts 
Bar, the above remarks apply in general. In addition, four Watts Bar pipe 
supports (1-74-11, 47A060-3-23, 47A060-70-27, and 1-63-404) did not meet code 
stress allowables because incorrect loads or load combinations had been 
applied.  

The Sequoyah calculations for nine supports (2-MSH-315, 2-MSH-348, 1-AFDH-328, 
1-CVCH-100, 1-RCH-302, 1-UHIH-130, 2-SGBH-290, 2-RHR-449, 2-CSH-5) provided 
justification of changes to the supports, but no analysis was included for the
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origir 0 designs. From a general review (based on support configuration and 
size, mind design loads) of these nine supports, the evaluation team determined 
thai , ght were adequately designed for the specified loads (Ref. 24). The 
adeq .:y of the remaining support, 2-CSH-5, could not be easily verified -, 
bedau -i of the complexity of the structure, its relationship with common 
suppo :s, and the magnitude of the load. Complete reanalysis would be 
requi ed, which is covered in the corrective action plan (CAP) for CATD 220 03 
SON 01. Under this CAP the adequacy of support 2-CSH-5 would be established, 
and modifications would be provided if necessary. 

With 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 
adequately address the necessary seismic design requirements.. The criteria 
for the Browns Ferry plant-specific LTTIPF lack deflection/rigidity 
requirements. Browns Ferry supports designed under these criteria are to be 
reevaluated under the Browns Ferry instruction for the calculation 
verification program (Ref. 49). Browns Ferry has not completed its commitment 
to issue criteria for box anchors and a pipe support handbook. In addition, 
the punching shear requirement for tube-to-tube connections was not included 
in the pipe support design criteria for the four plants, contrary to TVA 
policy memorandum PM 86-04 (Ref. 50).  

Bellefonte design loads and allowable stresses were found to deviate from the 
ASME Section III-1974 NF code (Ref. 51); however, these deviations were 
reviewed and approved by the Nuclear Regulatory Commission. In addition, it 
was found that a section of the Bellefonte Final Safety Analysis Report (FSAR) 
(Ref. 52) was missing some provisions for one load condition due to an 
oversight by TVA. This load condition is included in the design criteria and 
considered in design. An additional finding was made concerning the lack of 
complete documented justification for some of the 36A0059 series drawing 
notes. (See summarized findings for element 220.1.) 

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

Rigidity is a major factor in determining the design loads. Since the 
rigidity of supports is considered in the analysis of seismic piping, and, 
therefore, reflected in the resulting support design loads, the supports are 
sufficiently designed to prevent them from breaking loose during a seismic 
event.

2670D-R14 (10/08/87)



TVA EMPLOYEE CONCERNS REPORT NUMBER: 22000 
SPECIAL PROGRAM REVISION NUMBER: 3 

Page 15 of 30 

4.3 "Revision to Hinger Designs" - Element 220.6 

Pipe support revisions are adequately controlled in accordaice with applicable 
procedures. In the review of Watts Bar unit 1 pipe supports, the evaluation 
team 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 
a maximum of 11 times. The average number of revisions of all supports was 
noted as four, which is reasonable.  

4.4 "Installation-related Technical Decisions" - Element 220.7 

There is no indication that the crafts or any other TVA Construction personnel 
assumed responsibilities beyond those caried for in the applicable FCR 
Procedure, or that Engineering revised design drawings without required 
analysis or evaluation.  

4.5 "Oversizinq of Pipe Support Steel and Slick Grinding of Welds" 
Element 220.9 

It is possible that a pipe support member may have appeared to be oversized 
for the load; however, there are other design requirements, such as 
deflection/rigidity, that need to he met. Although a properly performed 
slick-ground weld is not an undesirable condition, the practice of slick 
grinding is unnecessary and has been discontinued by TVA.  

4.6 "Replacement Hangers" - Element 2O0.10 

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, replacement, or deletion) are 
evaluated and documented by field change requests (FCRs) and engineering 
change notices (ECNs).  

4.7 "Temperature Variation Consideration" - Element 220.11 

Additional loading due to the thermal expansion of structural members 
restrained between two rigid points was not considered at Sequoyah, Watts Bar, 
Browns Ferry, and Bellefonte because it was not a code requirement. However, 
if the temperature variation is considerable, a support configuration that is 
thermally restrained could experience considerable thermal loading. Watts Bar 
has since addressed this condition in its corrective action for Problem 
Identification Report (PIR) WBN CEB8536. There is no indication that this 
restraint condition exists at Browns Ferry. Bellefonte has addressed this 
thermal restraint condition in its corrective action for PIR BLN CEB8512.
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Pipe expansion imposed loads on the supports are considered at Sequoyah, Watts 
Bar, Browns Ferry, and Bellefonte and are addressed in the applicable pipe 

stress analysis and support criteria.  

4.8 "Technical Review" - Element 220.12 

Technical review after the checker's review is not required by applicable TVA 

Procedures. These procedures meet the licensing commitments for design 

calculation verification required by 10 CFR 50 (Ref. 4) and ANSI N45.2.11-1974 
(Ref. 5). In addition, TVA (civil engineering branch chief) had conducted an 

independent review of WBN.pipe support calculations to verify technical 

adequacy and. compliance with pertinent controlling documents-and procedures 
(Ref. 48). -

4.9 Summary of Sub:ategory Findings 

The classified findings are summarized in Table 1. Class A and B findings 
indicate that there is no problem and that corrective action is not required.  
Class C, 0, and E findings require corrective actions. The corrective action 
class, defined in the Glossary Supplement, is identified in the table by the 
numeral combined with the finding class. For element 220.3, some of the 
issues were found to be invalid, although corrective action was still required 
for the documentation 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 immediate corrective action after 1975 and no further action was 
required.  

The summary of findings by classification is given in Table 2. Where more 
than orR finding/corrective action classification is listed in Table 1 for a 
single issue/finding, Table 2 counts only the classification that has the 
greater impact on the Employee 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 evaluated.  

For Table 2 it can be seen that the majority of issues were not valid.  
Approximately 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 responsive in acting9to correct known deficiencies.  
The most important finding, that Watts Bar did not meet code stress 
allowables, resulted from the ECTG evaluation.
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(-SOUTH-)ngs requiring corrective action resuiting from peripheral issues 

occurring at Sequoyah, Browns Ferry, and Bellefonte dealt basically with 

design documentation. Although the supports were found to be adequately 
designed, the design calculation documentation was not always complete and/or 

contained minor discrepancies.  

In addition, the subject of irretrievable calculations is addressed in 
Subcategory Reports 21200 and 22100. (This subcategory report [22000] deals 

mainly with technical, not documentation issues.) 

5. CORRECTIVE ACTIONS 

The corrective actions for Sequoyah, Watts Bar, Browns Ferry, and Bellefonte 

along with their finding/corrective action classifications, are summarized 
ib

Table 3. The corrective action descriptions in the table are a condensation 

of the more detailed corrective action information provided in Attachment B.  

The table indicates the plant or plants to which a corrective action is 

applicable by the Corrective Action Tracking Document (CATD) column, where the 

aDDlicable plant is identified by the CATD number. The corrective action 

plans are summarized in the following paragraphs.  

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

For Sequoyah, the differences between the construction specification and 

operations maintenance instruction will be reconciled. For Watts Bar, 
calculations for justification of the WBN 47A050 notes will be provided; and 

WBN Engineering (DNE) will reinform Construction (DNC) and Quality Control 

(DNQC) by memo of the programs in place to help resolve 47A050 note --

interpretational differences.  

5.2 "Cesiqgn of Pipe Supports" - Element 220.3 

For Sequoyah, calculations will be performed for the nine pipe supports. For 

Watts Bar, code stress allowables will be met, and engineering judgment will 

be properly documented for all engineered pipe supports under its unit 1 

Hanger and Analysis Update Program (Ref. 54) and a similar program for 

unit 2. The four Watts Bar pipe supports not meetinq code stress allowables 
will be reevaluated. For Browns Ferry, the Box Ancnor Criteria and Pipe 

Support Handbook are to be issued. The Long-Term Torus Integrity Program 

criteria are to be revised to include deflection/rigidity and punching shear 

requirements. The Browns Ferry pipe support calculation lacking analysis for 

the critical base plate is to be revised. For Bellefonte, FSAR Table 3;9.3-37 

(Ref. 52) will be revised to include load and allowable stress for the upset 

(primary plus secondary) condition. The computer output for the eight 

identified Bellefonte calculations will be retrieved by ITT Grinnell.
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Complete documented justification will be provided for the 3GA0059 series I 
notes. Two-sided welds on tubing at Bellefonte will be evaluated end modified 
if reouired. The punching shear requirement will be incorporated into Civil 
Design Standard DS-C1.6.1 (Ref. 55), which covers all plants and applicable 
design criteria. Generic evaluations were performed on previously generated 
calculations for punching shear.  

5.3 "Temperature Variation Consideration" - Element 220.11 

For Sequoyah, steel supports with the identified condition that restrains 
thermal growth will be evaluated and modified 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 is provided by PIR BLNCEB8512 (Ref. 56).  

5.4 Summary of Subcategory Corrective Actions 

From the Finding/Corrective Action Classification column of lable 3, it can be 
seen that all seven corrective actions identified require some type of 
documentation remedy. In addition, the CATO column of the table shows that, 
in most cases, a particular corrective action is applicable to -only a single 
olant. The element requiring the most corrective actions is 220.3, Design of 
Pipe Supports. There is a potential for the corrective actions for the 
Element 220.3 to result in physical (hardware) modification of supports.  
Finally, with respect to corrective actions, Table 3 shows that, of the eight 
elements in this subcategory, five require no corrective action (namely, 
220.6, 220.7, 220.9, 220.10, 220.12).  

The corrective action plans-provided by TVA are found to be acceptable by the 
evaluation team to resolve the negative findings.  

6. CAUSES 

Table 3 identifies ont or more .auses foi ?'rh negative finding requiring 
corrective action. For each corrective action, the most important cause is I 
identified; however, in many instances it was felt that the problem was the 
result of a combination of causes, each of which should be identified. In 
those cases, more than one cause is identified for some of the corrective 
actions.  

The bases for identfving specific causes for each corrective action 
description in Table 3 dnd the linkage with the findings are described in the 
following paragraphs. I
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t.1 "'A' Series Hangers and 0-50 Notes" - Element 220.1 

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

o The subject Watts Bar calculat fo iaton for the jus tion of the 
47A050 notes is specified as an "Inadequate Calculation" in Table 3 
because the necessary analysis was not performed, and engineering 
judgment, as •ell as test data and reference material, were not 
properly documented.  

o 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 , .  

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

o Calculations at Watts Bar are "Inadequate Calculations" because 
engineering judgments were not heing properly documented and design 
procedures were not being followed.  

o 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.  

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

o Browns Ferry Is to complete its commitment to issue the Box Anchor 
Design Criteria and Pipe Support Handbook. In this case, It is 
normal handling of documentation. Browns Ferry will revise criteria 
BFN-50-D706 to include the deflection/rigidity requirement. These 
criteria were inconsistent with other Browns Ferry pipe support 
criteria (which included this requirement). However, on the basis 
of industry standards during plant construction, a 
deflection/rigidity evaluation was not a code requirement.
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o The calculation for Browns Ferry support RHR-159, unit 3, is an 
"Inadequate Calculation" because it lacked the analysis for critical I 
Sbase plates and assumptions on which engineering judgments are based.  

o 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 eight Bellefonte pipe support c-lculations, whose computer 
output is with ITT Grinnell, cannot be considered complete.' 
Justification for some of the 3GA0059 notes may have been qualified 
by engineering judgments but not documented.  

o 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 in the design criteria. The cause is noted as "Inaoequate 
Procedure" although this requirement is not a code 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 "Inadequate.  
Calculations." The "Inadequate Calculations" are also a result of procedures 
not being followed and failure to document engineering judgment. These causes 
point to an overall lack of attention paid to the adequate documentation of 
calculations required to demonstrate adherence to design commitments.

7. COLLECTIVE SIGNIFICANCE

The concerns expressed by TVA employees and covered in this subcategory 
resulted in approximately a third of the 42 findings (from Table 2) requiring 
corrective actions. Corrective action for approximately half of these 
findings had been initiated by TVA before the ECT6 evaluation.  

The findings for Sequoyah and Watts Bar 47A050 notes, and Bellefonte 36A0059 
notes and FSAR require only documentation corrective action. They do not 
directly impact the design of pipe supports, and, therefore, are of relatively 
minor significance.
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Also of minor significance are the findings for punching shear and thermal 
considerations. Consideration of punching shear on support design has little 
effect on the overall member stresses because of the nature (configuration and 
size) of pipe supports. Thermal loads (due to environmental temperature) also 
have little impact on the overall member stresses provided that tlie 
configuration of the support structure is sureh that thermal stresses are 
self-relieving (i.e., structural members-are allowed, to a degree, to 
thermally expand without restraint or undergo local yielding/distortion to 
relieve these stresses).  

In the cases where the support structure is restrained from thermal expansion 
(e.g., member between two concrete walls), there is the possibility of member 
overstress. However, TVA has committed-4o-evaluate and modify, if necessary, 
such cases. In addition, for Browns Ferry, although deflection/rigidity must 
be considered in the design of seismic pipe supports, this requirement in 
general is not the governing design factor.  

The pipe supports reviewed by the evaluation team were adequately designed to 
applicable design criteria, with the exception of four Watts Bar pipe 
supports. The calculations were not always properly uocumented. Failure to 
document engineering judgment, analysis, or other related data (test data, 
memorandums, reports, etc.) was the most prevalent cause of the calculational 
deficiencies. It was observed that the items most frequently not documented I 
were relatively minor and had little impact on the overall analysis of the 
supports. Therefore, pipe support design does not represent a significant 
technical or safety problem for Sequoyah, Browns Ferry, and Bellefonte
However, TVA is aware of the need for proper documentation in the area of pipe 
support design, and has initiated corrective action to improve the quality of 
the documentation.  

Of technical significance are the four Watts Bar supports that do not meet 
code stress allowables. It was evident that design procedures were not 
properly followed, and thus design commitments were not met. However, Watts 
Bar had committed to reevaluating these support and providing hardware 
modifications if necessary. In addition, Watts Bar's commitment under its 
Hanger and Analysis Update Program (and similar program for unit 2) extends to 
all engineered pipe supports. Under this program, TVA will identify and 
correct document deficiencies, and if required, provide hardware 
modifications.  

On the basis of these conclusions, the subject matter of this subcategory 
report does not require specific treatment in the TVA Nuclear Performance 
Plan. TI-h results of this subcategory report are being combined with the z1 
other subcategory reports and reassessed in the Engineering category 
evaluation.
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Element 

220.11 Temperature Variation 
Consideration 

220.12 Technical Review

Issue/ 
Finding** 

a 
b 
c

a 
* - *

Action Class* 
UBg BFN BLNt 

C5 Cs A CS 

- - B -

A

*Classification of Findings and Corrective Actions

A. Issue not valid.  
No corrective action required.  

B. Issue valid but conseqsences acceptable.  
No corrective action required.  

C. Issue valid. Corrective action 
initiated before ECT6 evaluation.  

D. Issue valid. Corrective action 
taken as a result of ECTS evaluation.  

E. Peripheral issue uncovered during ECTS 
evaluation. Corrective action required.  

**Oefined for each plant in Attachment B.  
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FINDINGS SUMMARY

Classification of Findings 

A. Issue not valid. -No orrective 
action required.  

B. Issue valid but consequences acceptabli 
No corrective action required.  

C. Issue valid. Corrective action 
initiated before ECTS evaluation.  

9. Issue valid. Corrective action taken 
as a result of ECTS evaluation.

SOg WN BFN LR tota 

7 13 3 4 27 

0 1 1 0 2-

2 3 0 :6 

0 1: 0 0T 41 
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E. Peripheral issue 
ECTS evaluation.  
required.

uncovered during 
Corrective action

1 0 3 2

10 18 7 7 
1 18 7 7Total 42

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

Causes of Negative Findings - the causes for findings that require corrective 
action are categorized, as follows: 

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

2. 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.  

3. 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 

S4. Procedures not followed - Existing proedures-controlling the design 
process were not fully adhered to.  

5. 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-Operations), and between _ 
interorganizational disciplines and departments.  

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

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

8. Inadequate design bases - Design bases were licking, vague,.or 
incomplete for design execution and verification and for design 
change evaluation.  

9. Inadequate calculations - Design cartlations were incomplete, used 
incorrect input or assuptions, or otherwise failed to fully 
demonstrate compliance with design requirements or support design 
output documents.  

10. Inadequate as-built reconciliation - Reconciliation of design and 
licensing documents with plant as-built conditioniwas lacking or 
incomplete.

-* '-
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13. Design crteria/commitmts 
comitments were notmet.

Vendor error - Vendor design or supplied 
theiitended purpose.

Classification of Corrective Actions corrective actions 
belonging to one or more of the fowing groups: 

1. Hard re physical plant chnges 

2. Procedure - changed or generated a procedure 

*-- 3. Documentation - affected QA reords 

S 4. Tr -required personnl education 

5. Analysis - required design calculations, etc., 

6. Evaluation - initial corrective action lan ind
evalurfrte e 

Therefore, al

are classified as

to resoive 

Iciated a nmed8;t
issue before a definitive plan could be establihed., 
1 hardware, procedure, etc., changes are not ye tw

7. Othr - items not listed above 

Peripheral Finding (Issue) * A negative finding that does not result dirctly 
from an empioy concern but that w uncovered during the process Cof 
evaluating an ployee concern. By definition, peripheral findings (Issus) 
require corrective action.  
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Documentation change (0) - This is 
output document (e.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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