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Acronyms

Al 

AISC 

ALARL 

ANS 

ANSI 

ASKS 

AUS 

BFN 

CAQ 

CAR 

CATD 

CCTS 

C99G-H 

CFt 

CI 

COC 

OCR 

DNC

Administrative Instruction 

American institute or Steel Construction 

As Low As Reasonably Achievable 

American Nuclear Society 

American National Standards Institute 

American Society of Mechanical Engineers 

American Society for Testing and Materials 

American Welding Society 

Browns Ferry Nuclear Plant 
./ 

Bellefonte Nuclear Plant 

Condition Adverse to'Quality 

Corrective Action Report 

Corrective Action Tracking Document 

Corporate Commitment Tracking System 

Category r -%uation Group Head 

Code of Feder-a-lRegulations 

Concerned Individual 

Certified Material Test Report 

Certificate of Conformanee/Compliance 

Design Change Request 

Division of Nuclear Construction (see also NU CON)
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DNE 

DiQA 

DNT 

DOE 

DPO 

DR 

EC

ECP 

RCP-SR 

ECSP 

ECTG 

EEOC 

EQ 

EU DES 

ERT 

FCR 

FSAR 

FT 

GET 

HCI 

HVAC 
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Division of Nuclear En-ineering 

Division of Nuclear Quality Assrann:e 

Division of Nuclear Vraning 

Department of Energy 

Division Personnel Officer 

Discrepancy Report or Deviation Report 

Engineering Change Notice 

Employee Concerns Program 

Employee Concerns Progifm-Site Represdntative 

Employee Concerns Special Program 

Employee Concerns Task Group 

Equal-Employment Opportunity Commission 

Environmental Qualification

Emergency Medical Response Team 

Engineering Design 

Employee Response Team or Emergency Response Team 

Field Change Request 

Final Safety Analysis Report 

Fiscal Year 

General Employee Training 

Hazard Control Instruction 

Heating, Ventilating, Air Conditioning 

Installation Instruction 

Institute of Nuclear Power Operations 
Inspection Rejection Notice
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IMI 
ESPI 

NCR 

MDE 

NPP

NPS 

NQAN 

N&C 

NSB 

NSINS 

NU CON 

NUMARC 

_3SHA 

OWCP 

PHR 

PT 

QA 

QAP 

QC 

QCI

°

Lab*Cr)Relatiuns Staff2 

9odfitcas4ons and Additions Instruction

Ntlrjenance Inst-tuction 

1eritnSystems Protection B46r6 

M~gnetic Particle-TestingZŽ- 

.lnconf.orming Condition Reprt 

Nlondestructive:tzaaination 

Nuclear P4Vformance Planr 

Mon-plant Sacif ic or Nuclear Proce*fres System 

Nuclear Quality-Assurance-Matilal 

Nuclear Regulatorj Comissionh.  

Nuclear Services Branch----

Nuclear Safety Review StafV 

Division of Nuclear tonstruction {obsolete abbreviation, see DNC) 

Nuclear Utility Management and Resources Committee 

Occupational Safety-and ealth Administration (or Act) 

Office of Nuclear Power 

Office of Workers Compensation Program 

Personal History Record 

Liquid Penetrant Testing 

Quality Assurance 

Quality 8ssurance Procedures 

Qu3lity f-ontrol 

Quality Contro, Instruction
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QCP 

QTC 

RIF 

RT 

SQN 

SI 

SOP 

SEP 

SWEC 

TAS 

T&L 

Tau 

UT 

VT 

WBECS 

WBN 

WP-

Quality Control Procedure 

-Quality Technology Company 

Eeduction in Force 

Radiographic Testing 

Sequoyah Nuclear Plant 

Surveillance Instruction 

Standard Operating Procedure 

Senior Review Panel 

Stone and Webster Engineering Corporation 

Technical Assistance Staff 

Trades and Labor 

Tennessee Valley Authority 

Tenuassee Valley Trades and Labor Council 

Ultrasonic Testing 

Visual Testing 

P Watts Bar Employee Concern Special Program 

Watts Bar Nuclear Plant 

Work Request or Work Rules 

Workplans
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CONSTRUCTION SUBCATEGORY REPORT 10600

BOLTING 

EXECUTIVE SUMMARY 

SUMMARY OF ISSUES 

This report addresses three issues that were derived from five concerns 
dealing with bolting applications. Three Watts Bar Nuclear Plant (WBN) 
concerns were broad in scope and defined an issue that was considered 
generically applicable to Sequoyjh Nuclear Plant (SQN) and Bellefonte Nuclear 
Plant (BEN). This issde dealt with the use of carbon steel bolts in stainless 
steel bolted connections. Tbe remaining two issues were defined by one 
concern and limited in-scope to the specific application and plant identified 
on the concerns. One WBN concern identified potential deficiencies in the 
holddown bolt assemblies used to install borated witer tanks. The remaining 
concern which was identified at-BLN expressed reservations about the adequacy 
of the support of a component cooling pipe spool piece.  

MAJOR FINDINGS 

Evaluation of the BEN concern revealed that the spool piece in question was 
being installed and temporarily supported at the time the concern was filed.  
An investigation conducted by the BLN safety engineer several weeks later 
found that the spool piece was adequately bolted in place as a result of 
normal on-going construction activities; consequently, the concern was 
considered factual-but not a problem. Investigation of the borated water tank 
holddown bolt assemblies did not confirm the explicit concerns expressed, e.g.  
appropriate materials were used and installation tolerances were met.  
However, a related issue involving the lack of QC documentation on the 
holddown assembly installation process was identified. The issue alleging 
that carbon steel bolts were used in stainless steel bolted connections was 
found to be true at WB!, SQN and BLN. However, the actual use of carbon 
steel bolting in stainless steel bolted -onnections is an acceptable practice.  
Even in borated water system, carbon steel bolting has been proven 
reliable unless joint leakage occurs. Operational nuclear plants have 
experienced significant carbon steel bolting degradation due to-boric acid IR4 
corrosive wastage. This degradation and wastage is caused by inudequate or 
improper joint assembly and not specifically from the use of carbon steel 
bolting. TVA has recognized this problem-to a limit"! extent at WBN and SQN 
but additional corrective actions are required to ensure that the problem is 
adequately addressed. No corrective actions addressing this issue were taken 
at BLM prior to the ECTG investigation.  

The boric acid wastage of carbon steel bolts was determined to be a 
reliability issue rather than a safety issue. This conclusion was based on 
the application of the leak-before-break design philosophy which assumes that 
if pressure boundary degradation occurs detectable leakage will occur before a 
catastrophic failure of the pressure boundary. With respect to the borated 
water tank holddown bolt assembly concern, no hardware deficiency was found 

l946T
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and no systemic QA/QC deficiency was identified; hen.e, the concern was not 

considered safety-related. Finally, the BLN concern was factual but not a 

problem. It was also determined to be not safety-related.  

COLLECTIVE SIGNIFICANCE 

No issues of collective significance were identified by the ECTG evaluation.  

The small number of concerns and the lack of a coinon element within the 

issues precluded the identification and verification of any issue of broad 

collective significance.  

CAUSES 

Given that no broad, programmatic problems were iderntified, only proximate 

causes were identified for the two problems documented in this report. The 

inadequate handling of the issue on boric acid wastage of carbon steel bolts 

was attributed to the failure of TVA to assign responsibility and sufficient 

authority to an organization or manager to resolve the issue for all plants 

and-the failure of technical personnel in design, construction and operations 

to reach a conserisri on corrective actions. The failure to generate adequate 

QC documentation on the borated water holddown bolt assembly installations was 

traced to the failure to ask the vendor to provide such dof~umentation.  

CORRECTIVE ACTONS 

TVA will compkehensively review all SoltedWconnections on the pressure 

boundary of borated water systems at WBN, SQN and BLN, determine those 

connections: that req~re replacement of carbon steel bolts and replace them, 

and ensure that the-design integrity of modified connections is not 

compromised. Carbon steel bolting will remain installed in those application's 

where It is either unnecessary or impractical to effect a bolting change out.  

TVA will also evaluate the borated-water tank holddown bolts installation and 

ensure that they are adequats.

Programmatically, T4A has consolidlated the nuclear power organization under a 

single 0, o •t 1r Po'Wor. This fundamental change, coupled with other 

organizational changes, provides assurance that the necessary coordination and 

communication among nuclear organizations occurs. In addition, DNQA will review 

potentially-generic QA problems on a case-by-case basis to determine the 

appropriate ccrrettive action.

Page 2 of 2
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Executive Sueiry Table 01 
ISSUES ISR INS I FINDINGS CAUSE 

IiI

'Jiaterial I IXI
Comptibilityl II 

II 
Ii 
I I I 

ill 
Ill 
Ii 
il 
II 

I I 
I I I 

II 
li 
II 
Ill 

Ill

MN-Factual 
SON-Factual 
DiN-Factual 
The use of carbon steel bolts in I 
stainless steel bolted connections I 
is an acceptable practice and is I 
a problem only in bolted connectionsi 
on a borated water system pressure I 
boundary where joint leakage occurs.l 
Leakage at the connection could leadl 
to boric acid corrosive wastage of I 
the bolts. However, application of I 
the leak-before-break design 
philosopoy led to the conclusion I 
that this is a reliability problem I 
rather than a safety problem., 

No evidence was found of a 
systeumtic evaluation of vendor I 
supplied and qualified components. I 
Corrective actions have been 
initiated on TVA designed bolted I 
connections. Vendor designed boltedl 
connections havi been excluded. I

Poor coordina
tion between 
design, con
strucfto9, and 
operations 
management 
personnel.  
Poor comwuni
cations 
between designI 
construction, I 
and operations I 
technical 
personnel.

SIGNIFICANCE. I COLLECT 
I SIGN.  

None I None

19MechInofal

I 
I 

I 

I 

,. I

I of 31946T

CORR. ACTION 

S6O4-Repl•ce
ment of carbon 
steel bolts in I 
TVA designed 
bolted 
connections on I 
borated water I 
system has I 
begun. Vendor 
designed 
connections 
will be re
viewed and 
replaced as 
appropriate.  
Mechanical 
maIntenance 
procedures 
will be revisedl 
in accordance I 
with the 
recom ndat ions 
of the ASME/ 
MIqCEPRI task 
force on 
critical bolt- I 
ing appli- I 
cations. SN- I 
WA designed 
flanged 
connections 
have been 
evaluated and 
corrected.  
Vendor flanged 
connections 
willbe 
evaluated.  
Mechanical I

lYE I 

II 

II 
II 
II 
II 

'I I 
II 
II 
II 
II 
II 
II 
Ii 
II 
II 

Im m



EjxeLetive 
ISR IlS 

Mlater isl 
Capat ibi 
(continue

BOLTING 

FINDINGS I CAUSE CORR. ACTION SIGNIFICANCE COLLEC 
I I SIGN

S4inrv Table 91 
ISR INS I 
III 
Ill 

lit~ I I I 
d) I I I 

Ii I 
III 
III 
II I 
III 
II I 
III 

,1 I I 
I II 
I II 
I I I 
III 
I I I 
I II 
Ill 
II I 
III 
III 
III 
III 
III 
1 I I 
Ill 
III 
III 
III 
Ill 
III 
Ill 
III 
Ill 
III 
III 
I I I

I 

U I 

I 

I

maintenance I 
procedures willi 
be revised In I 
accordance withl 
the recomnend- I 
ations of the 
ASM/14PC/EPR I 
task force.  
BLN-All affect-I 
ed VA and I 
vendor designedl 
bolted closuresi 
will be review-I 
ad and replacedl 
as warranted. I 
The recompenda-I 
tions of the I 
ASI"EiMC/EPRI I 
task force WillI 
govern the bolti 
replacement 
program and 
revisions to 
mechanical 
mintenance 
procedures.  
Organizational I 
changes and 
mnagwmsnt 
initiatives 
specified in 
TVA's Nuclear 
Performance 
Plan address 
the Identified 
cause of the 
findino. I
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ISSUES ISE INs I

Applicable only to UN. No harduarel 
deficiency urns found. A related 
potential deficiency was identified 
in that no OC docum atation was 
fewnd on the borated water tank 
installation process.

I CAME

WA di 
requir 
vendor 
prowl 
decum

Haterial 
Aequcy 

Inadequately 
Supported 
F lange

FINDINGS

1946T 3 of 3

d not I 
rthe I 
*to I 
IeQC I 
ntation. I 

I 

NA I 
I

CORR. ACTION I 

Mechanical 

wi I Issue a I 
mintenance I 
request to 
verify the 
adequacy of thel 
holddowm bolt I 
installation. I 

I 
TVA's Division I 
of Nuclear I 
Quality Assur- I 
ance will I , 
review potent- I 
lal generic QA I 
deficiencies I 
to Identify thel 
appropriate 

programmt ic 
corrective 
action.  

None

S IGNIF ICAICE I COLLECTIVE I 

NoeI None I 
I I 
I I 

II 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 

I I 
I I 
I I 
I I 
I I 
I I 

I I 
I I 
I I 
I I

LUN Factual but not a problem 
The concern addressed a timporari I¥ 
supported spool piece. By the time 
the concern was investigated, the I 
spool piece was adequately supportedl 
as a result of the norml 
construct ion process.
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CHARACTERIZATION OF ISSUES 

1.1 Introduction 

Five concerns, each Involving bolting installation and/or usage, 
have been evaluated. These five concerns were addressed as three 
separate issues.  

1.2 Description of Issues 

1.2.1 Material Compatibility 

IN-85-021-404 (WBN) 
IN-85-824-001 
IN-86-183-001 

Carbon steel bolting was installed in stainless steel flanged 
connections, to include stainless steel valves. Replacement 
of the carbon steel bolting was started in the valves but was 
halted before completion. This issue was determined to be 
generically applicable to SQN and BIN.  

1.2.2 Material Adequacy 
q 

PH-85-042-001 (WBN) 

The nuts used to bolt down the borated water tanks may be 
inadequate and there may be insufficient contact between the 
bracket and plates. Also, during tightening of the nuts, a 
bolt turned due to the nut being too tight.  

1.2.3 Inadequately Supported Flange 

BNP-QCP 10.35-8-22 (BLN) 

A flanged connection on a component cooling (KC) pipe is 
inadequately supported with only two bolts.  

2.0 SMMRY 

2.1 Sumary of Issues 

The cited concerns raised a variety of issues pei alning to the 
installation and/or application of bolting. The specific issues 
raised were the use of carbon steel bolts on stainless steel flanged 
connections, Inappropiste nuts aid conformanje to Installation 
tolerances on chemical volume and control system (CVCS) holdup 
tanks A and 8, and an inadequately supported flange connection.
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2.2 Su-ary of Evaluation Process 

The concerns were evaluated by using several approaches: reviewing 

drawings, specifications, contracts, Tennessee Valley Authority 

(TVA)Yeneral Construction Specifications. Nuclear Safety Review 

Staff (NSES) and WBN Project Manager's Office (WIN-PRO) 

investigation reports, and other applicable documentation/criteria; 

interviewing TVA and contractor personnel familiar with bolting code 

requirements, procedures, practices, and installations; and 

inspecting the subject bolting where appropriate.  

2.3 Sumuary of Findinas 

2.3.1 Material Compatibility 

The use of carbon steel bolts in stainless steel flange 
connections at WBN was confirmed. This was a standard 
practice that was not disallowed by the American Society of 

Mechanical Engineers (ASKE) Boller and Pkessure Vessel Code 
Section III and American National Standards Institute (ANSI) 
B31.1 and was therefore allowed under General Construction 
Specification G-29M. Process Specification 4.K.l.1, Paragraph 
3.1.7.4, for all but TVA class A systems. A review of the 
mechanical bill of msterial drawing series4ll, which 
governs-the-use of bolting materials at Watts Bar, confirmed 
that stainless steel bolting material has been required for 
all TVA class A systems. However, TVA has noted since 1979 a 
potential problem in using carbon steel bolts in borated 
water systems which alst-1nclude TVA class B piping. TVA 
concluded the problem was a reliability problem rather than a 
safety problem, based on the "leak before break" design 
philosophy. The problem was one of potential degradation and 
wastage of carbon steel bolts by boric acid from leakage JR4 
caused by Inadequate or improper joint assembly and not 

specifically from the use of carbon steel bolting. Therefore, 
replacement of carbon steel bolts on borated systems class B 

and C piping was specified, but not Imediately required, to 
improve reliability. Therefore, the concern was factual but 
not a safety problem.  

2.3.2 Material Adequacy 

The concern, as stated, involved inadequate hold-down bolting 
hardware and tightening techniques used on borated water 
tanks. The Investigation determined that the CVCS holdup 
tanks A and B in unit 1 of the Auxiliary Building (AS) were 
the subject of the concern.
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The hold-down bolting hardware and bolt tensioniniwere 
provided by the Holdup tank vendor, Chicago Bridge and Iron 

(CBI). The bolting hardware was found to b, marked correctly 

and in conformance with the vendor's design and technical 

data provided to satisfy the vendor's contrictural 
obligations. Therefore, this aspect of the stated concern 
was not factual.  

With respect to the inadequate tightening aspect of the 

concern, two issues were investigated: insutfficient contact 

between the plates and bracket and the turn:.ng of a bolt 
during tightening. A visual inspection of t;he holddown bolt 

assemblies revealed sufficient contact betwiten all components 

where intimate contact was required within the assembly.  
Therefore, the allegation of insufficient contact was not 
factual.  

The bolt turning issue could not be resolvec by either 
inspection or a review of documentation.  

Consequently, technically competent personnel were contacted 
to determine if bolt turning was possible and, if possible, 
what the consequences would be if the bolt did turn during 
the tightening procise.  

Although there was no consensus on this point, turning of the 
bolt during the tightening process was deteriined to be 
possible; however, a consensus was reached tiat, had turning 
occurred, such turning would not adversely a:!foct the ability 
of the holddown bolt assembly to perform it'a intended 
function assuminr that all bolts were proper:.y tensioned.  

Therefore, although bolt turning may have occurred during 
tightening, this would not be a condition adierse to quality 
(VAQ).  

It should also be noted that a UESI investigation conducted 
on this concern documented a related CAQ,( i.e., no vendor QA 

documentation was found on the tensioning process). A 
follow-up investigation determined that WBN n)nconformance 
reports (NCRs) 3928R and 659611 were written :o document 
missing mechanical equipment installation pro,:Oss Quality 
Assurance/Quality Control (QA/QC) documentation. However.  

the CVCS Holdup Tanks were specifically excluiled fron the 
corrective actions specified In the disposition of the NCRs.
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2.3.3 Inadequately Supported Flange 

The Inadequately supported flange concern was determined to: 
be3 personnel safety concern only. The flanged connection 
identified in the concernava a temporary-two bolt connection 
that had not received final inspection. The connection was 

upgraded by adding eight more bolts and the remaining nine 
bolts will be added during scheduled construction activities.  

2.4 Sumary of Collective Significance 

Mo issues of collective significance were identified by the ECTG 
evaluation. The small number of concerns and the lack ot a comon 
element within the issues precluded the identification and 
verification of any issues of broad collective significance.  

2.5 Summary of Causes 

2.5.1 Mate:Ial Compatibility 

No safety related CAQ was identified with respect to the use.  
of carbon steel bolting in stainless steel bolted connections.  
It was dbtemined that coordination between design, 
construction and operations management personnel was poor in -t 
resolving the issue of boric acid wastage of carbon steel 514 
bolting on borated water systems. In addition, poor 
comunication between technical personnel in design, 
construction and operations made reaching a consensus on this 
issue difficult.  

2.5.2 Material Adequacy 

The concerns explicitly Identified by the CI were 
unsubstantiated; consequently, no proximate or root cause 
analysis on those concerns was performed. However, a related 
problem concerning the absence of QC documentation on the 
holdown bolt installation was identified. The proximate 
cause of this deficiency was that, in accordance with the QA 
standards current of the time CBI's contract was issued, no 
requirement was included in CBI's contract to provide QC 
documentation on the installation process.  

2.5.3 Inadequately Supported Flange 

The concern was factual but not a problem; therefore, no 
cause analysis was required.
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2.6 Summary of Corrective Actions 

2.6.1 Material Compatibility 

On September 14, 1982. TVA issued ECN 3522 to add bolt 
replacement criteria to the mechanical bill of materials for 
WBN. In addition, the mechanical maintenance section issued 
Mechanical Section Letter 3.1 which directs the replacement 
of carbon steel bolts on flanged connections in borated water 
seryice. However, these corrective actions are confined to 
TVA designed flanged connections. Vendor designed bolted 
connections are excluded.  

L summary of the additional corrective actions specified by 
WBN management to address this issue follows.  

A design review of borated water systems will be performed 
to identify vendor designed and qualified pressure 
retaining bolted connections in borated water service.  
Carbon steel bolts used on a borated water pressure 
boundary will be replaced where the aforementioned review JR4 
determines replacement is appropriate and any affected 
vendor stress analysis and code data sheets will be 
revised as necesuary. The WBN mechanical maintenance 
procedures will be revised to incorporate the design 
approved changes in vendor designed and qualified joints.  

The SQN corrective actions that address this issue were 
implemented to address Nuclear Regulatory Commission (NRC) 
Inspection and Enforcement Bulletin (IE) 82-02. The SQN 
responses to I85 82-02 indicate that a review of bolted 
connections in borated water service was conducted but the 
scope of the review was not clearly established. Since the 
scope of the review and corrective actions at WBN were 
limited to TVA designed bolted connections, the scope of 
review and corrective actions at SQN should be confirmed to 
be comprehensive.  

A summary of the additional corrective actions specified by 
SQN management to address this issue follows.  

A program will be developed to ensure that all critical 
bolted closures are identified and included in the bolting 
replacement program as appropriate. The program will 
incorporate the recommendations of the AIF/MPC bolting 
task force on the identification and maintenance of 
critical bolted closures.
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lowever, the results of this review do not constitute a conclusive 
baois on which to say that no Class A, B, or C stainless steel 
valves used on borated water systems were supplied with carbon steel 
studs. In addition, other vendor supplied components such as 
flanged pump cas.ngs, manway closure studs and heat exchanger 
connections could also be affected. The ECIG review revealed no 
evidence of a systematic evaluation of vendor supiý'ted and qualified 
components to determine if carbon steel studs were used in any 
components that are part of a borated water system pressure 
boundary. -This could be a significant omission since the Literature 
Survey of Carbon and Alloy Steel Fastener Corrosion in PWR Plants 
compiled and-Issued by Combustion Engineering. Inc. (CE) in April, 
1983 for the EP1 Riesearch Project 2058-7 identified 28 boric acid 
corrosion events (out of 43 total events documented before 1983) 
that involved vendor supplied components.  

In addition, one of the SQl responses to the NRC on- In 82-02 issued 
August 2, 1982 (U27820802 028) which tabulated the-results of a 
maintenance review of bolted closures iden.ifled boric acid 
crystallization on a reactor coolant pump flange and four isolation 
valves. Four bonnet studs were replaced on one valve 
(1-FCV-62-70). This indicates that vendor supplied components are 
potentially subject to boric acid corrosive wastage. Consequently, 
there is no apparent basis~on which to exclude vendor supplied and 
qualified components from a bolt replacement program.  

Cognizant personuel in CONST-NEvWere interviewed. They had no 
knowledge of a scheduled bolt change out involving stainless steel 
valves. They indicated that had it been a construction activity, 
they would have initiated the applicable paperwork to 
document/control the work performed. A cognizant Nuclear Services 
Branch (iSB) supervisor who was interviewed also had no knowledge of 
a bolt change out in stainless valves.  

The cognizant individual in Mechanical Maintenance Section was 
interviewed. He was not aware of a scheduled bolt change out, but 
indicated that it was possible for a bolt change to have taken place 
per DN's carbon steel bolt replacement racoimendations. He
verified the findings of the aforementioned NSRS report and 
indicated that the scope of the memorandum B4S 860113 268 Issued 
January 13, 1986, was applicable to stainless flanged connections Ps 
addressed In the WSES report and stainless steel valve connections.
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Follow-up interviews with Mechanical Maintenance Section (MS) 
personnel determined that- a section procedure, Maintenance Section 
Letter (MSL) 3.1, wis issued addressing tbe bolt change out to be 
performed on TVA designed bolted closures during maintenance 
activities. However.-it should be noted that MSL 3.1 specifically 
excludes vendwr comp€aents from the bolt replacement program. To 
implement the bolt change out, MRS also has documented action item 
XLMM0201, AILIM0094, and AIUW20.3 that will be entered on the 

Tracking and Resorting of Open Items (TROI) tracking system to 
revise the appropriate maWotenance instructions and requests. The 
TROI system is utilized by the Office of Nuclear Power to document 
and track outstanding work item and the-action items that must be 
completed to close the lead item. The file record for each item 
identifies the scheduled closure date for each:item and the 
organization and the supervisor responsiblt for implementing the 
actions necessary to close the it.m. These actions wore the basis 
on which the NRC closed IS Bulletin 82-02 for UBl in Inspection 
Report 50-390/85-03 and 50-391/8S-S3 paragraph 13.c.  

The cognizant-DNS individual "ho was the author of memorandum 
B045860113268 ats interviewed. 1. indicated that the DiE intent of 
the memorandum was to include the valve body-to-bonnet bolted 
connection with respect to carbon steel bolting replacement. Their 
interpretation of the valvi body-to-bonnet connection was that it 
was also a flanged connection-- He also provided (informally) 
documentation with respect to DNE's position on carbon steel bolting 
used in stainless steel flanges a2id valves.  

The cognizant site Design Se*rvic•j representative was interviewed.  
He concurred with the statement by DNS that the valve body-to-tionnet 
connection was, in fact, a flanged connection and therefore, 
requires carbon steel bolting-replacement. He also indicated that 
it was reasonable torassume that the bolt replacement addressed by 
the subject concern on stainlesz valves was a result of DNE's carbon 
steel- bolting replacement recommendations.  

In addition to the bolt replacement activities, memorandum 
NEB81052164 issued May 21, 1981 outlined additional actions that 
should be implemented to maintain the design integrity of the 
affected vendor qualified components if any valve studs are 
replaced. The memorandum indicated that vendors of affected 
equipment "shall be notified of the proposed change to permit 
reconciliation of the affected stress reports with the new material 
and it's-design stress Intensity and allowable .tress values. Now 
calculations may be requtred, and recertification of stress or
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design reports by registered PE's, and review of the changes by the 
owner or his designee are also-required to preserve the 
code-assigned responsibilities. EN DES will prepare a list of 
equipment requiring nateria]T'replacement and will proceed to secure 
vendor approval for the changes." However, the investigation 
revealed no evidence of valve body-to-bonnet stud replacement at 
WBN; consequently, these actions have not been required to date.  

Conclusion: 

In view of these findings the following conclusions are offered: 

1. There is evidence to support the possibility that carbon steel 
bolting could have been replaced with stainless steel bolting In 
TVA designed flanged connections intended for borated water 
service, including bolted valve connections. It is conceivable 
that the CI witnessed valve bolt change-out in accordance with 
this c7iteria and it is also conceivable that the change-out was 

Z halted before cou.letion because: 

(a) All available replacement bolting material had been used 
no more was readily available.  

(b) Since tb* boltinj' replacement was on a "no delay to 
schedule basis," more critical work may have required 
completion and therefore, caused the bolt change-out to be 
halted for an indeterminate period of time.  

2. A partial review of valve drawings and B/Ms revealed no Class A 
systems where valves were furnished with carbon steel bolting 
and in class B and C systems, the use of carbon-steel SA 193 GR 
B7 bolting is acceptable and will only bo replaced in borated 
water pressure boundary systems to increase system reliability. JR4 
According to the revised notes in the B/N the SA 193 GE 87 carbon 
steel bolting is even considered an acceptable substitute for the 
replacement stainless bolting until.the latter can be installed 
in the class B and C systems.
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The statement by the CI may vell be a true statement with 
respect to carbon steel bolting used to install stainless steel 
valves and they may also have.witnessed a bolt change-out in the 
subject valves' connections. However, based on the findings of 
this evaluation, the concern has not identified a condition 
adverse to quality. As stated previously, the use of carbon 
steel bolting in stainless steel bolted connections is an 

4cceptble practice. Even in borated water systems, carbon 
steel bolting has been proven reliable unless joint leakage 
occurs. Also, this evaluation is in agreement with the findings 
of the WSES report I-85-483-WBN.  

Nevertheless, it should be noted that the safety significance of 
this issue Is mitigated by the application of the 
leak-before-break (LBB) design philosophy. The use of LBB is 
justified by reference to the work performedby the ALF Bolting 
Task Force which assumed a comprehensive preventative 
maintenance program. Identification of- critical connectiins, 
including vendor qualified connections, is an essential 
component of that problem and TVA has failed to incorporate a 
systematic review of vendor qualified components into it's 
corrective actions directed at this problem.  

4.2 Material Adeguacv 

Based on the findings presented below, the concerns addressed in 
this issue were not factual. However, a related deficiency 
involvi.Ag missing QA documentation was identified that will require 
resolution.  

A paraphrase of the concern follows: 

The nuts used to bolt down the CVCS tanks A and Bmay be inadequate 
and there may be Insufficient contact between the bracket and 
plates. Also, during tightening of the nuts, a bolt turned due to 
the nut being too tight.  

4.2.1 Generic Findings 

No specific generic Implications-were evident in the stated 
concern beyond the holddown bolts and installation procedures 
used on the subject tanks. In addition, the procurement 
contract on which the tanks and Installation services were 
purchased was limited in scope to the subject tanks.  
Consequently, the concern was determined to be limited In 
scope to the subject tank hold-down bolts.
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4.2.2 Site Specific Findings 

The cited concern was previously investigated by NSRS and 
their findings were documented in NSRS report I-85-694-WBN.  
The ECTG investigator reviewed the report and found that it 
had addressed the subject concern adequately. The report 
also determined the subject tanks to be the CVCS holdup tanks 
A and B in unit 1 of the AB. The NSRS report addressed the 
concern in two parts since the concern was expressed by the 
CI in two basic parts. Part one dealt with the adequacy of 
the holddown hardware and this was evaluated by performing an 
inspertion of the bolting installed. This revealed proper 
vendor identification marking on the bolting hardware as 
described in the vendor records package. Part two addressed 
the tensioning/tightening of the holddown bolts and the NSRS 
report reconmended retensioning because no documentation 
could be found that would verify proper tensioning of the 
holddown bolts by the vendor.  

The WBN-PKO response to the NSRS recomendations provided 
references to documentation relevant to the tensioning 
procedure, NCR 3928R which was initiated to identify the lack of 
documentation on the vendor tensioning operation, and the 
current procedure for Tnspection documentation. However, it did 
not provide sufficient justification for not retensioning the 
holddown bolts nor did it offer alternatives to a complete 
retensioning operation. It also provided assumptions rather 
than evidence with respect to site procedure compliance and the 
vendor QA program which would have governed proper application 
of the bolt tensioning procedure.  

Mechanical drawings (471555 series) were reviewed to determine 
if any Information related to the bolt tensioning/holddown 
hardware was included, but none was found.  

CB1 vendor drawings (74-3743/74-3744 series) were reviewed, 
which contained information/criteria relevant to the tanks.  
Sheets Fl through F3 of the series detailed te holddown 
hardware and complete bolt tensioning procedure-



TVA EMPLOYEE CONCERNS REPORT NUMBER: 10600 
SPECIAL PROGRAM 

REVISION NUMBER: 4 

PAGE 26 O 38 

A comprehensive search of TVA records was made for documented 
evidence of proper bolt tensioning performance by the vendor.  
Some relevant information was found in the correspondence 
initiated as a result of the TVA contract with CBI. to-it: 
Memorandum WBN 770121 018 dated January 21, 1977 referenced in 
WBN-PKO response addressed contract completion and Memorasdum 
MEB 770303 119 dated March 3, 1977 from MEB to H. C. Loy, 
Purchasing Agent. documented all technical data requirements 
covering the CBI contract as having been net. In addition, TVA 
weekly Surveillance Report 26 filed May 12, 1976, on the CVCS 
holdup tank erection was located which documented the completion 
of "torquing (sic) activities" on the subject tanks. This 
document was generated in compliance with WBNP-QCP-4.11 and is 
essentially A checklist of activities performed by CBI during 
the week ending May 7, 1976. However, no quantitative 
acceptance criteria or holdpoints pertinent to the tensioning 
process were included. Therefore, it was determined that no QA 
documentation was readily available in TWA's archives which 
wou.d clearly establish procedure compliance by CBI on the bolt 
tensioning process. At this point, other methodology was 
employed to answer the subject concern.  

NCR 3928R was initiated in 1982-to document the fact that no 
inspection documentatron existed for several pieces of 
mechanical equipment, including the CVCS Tanks. Reinspection 
documentation was generated according to the disposition of NCR 
3928& but the documentation did not adequately reflect the 
equipment evaluation/reinspection. It was subsequently 
discovered that NCR 6596 revision 1 had been initiated by 
CONST-NSB and dispositioned by DNP-Modifications to satisfy the 
recoamendations made in the NSRS investigation report with 
respect to the reinspection evaluation referenced in NCR 3928R.  
The disposition of NCR 6596 established a correction method 
which required retorquing/retightening of bolt studs on the 
aforementioned mechanical equipment. However, the CVCS Holdup 
Tanks were excluded from this action because the 
tensioning/torquing of the holddown bolts for the subject tanks 
was accomplished by CBI while the other mechanical equipment 
bolts were tightened by TVA personnel.
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A documented conversation however, between DIP-Mechanical 
Maintenance Engineering Supervisor and CBI Engineering 
Coordinator revealed that in their opinion no further action 
would be required on the holddown bolts for the subject tanks.  
It further revealed that the "turning of an anchor bolt" 
presented no problem with respect to the holddown bolts being 
properly tensioned. The informal documentation provided by the 
DNP-Mechanical Maintenance Engineering Supervisor corroborates 
the statements made by the vendor.  

Interviewed cognizant personnel in CONST-NSB who provided 
comments that indicated their agreement with the content of NSRS 
Investigation Report 1-85-694-WBN. Reference to NCR 6596 was 
made but NSB was not aware the CVCS tanks were excluded in the 
disposition.  

Interviewed the individual responsible for disposition of NCR .  
6596-in DNP-Nodifinations who provided reasoning for exclusion 
of CVCS Tanks from the disposition of the NCR.  

1ýterviewed responsible personnel in DNP-Mechanical Maintenance 
who indicated their willingness to contact the vendor in an 
attempt to obtain documentation concerning those parameters of 
the bolt tensioning process not addressed in the bolt tensioning 
procedure. Specific information tas requested to establish 
whether the statement in the concern "the bolt turned while 
tightening because the nut was too tight' is, in fact, a 
condition that would render the tensioning process 
unacceptable. The responsible DNP-Mechanical Maintenance 
Engineering Supervisor telephoned CBI's Engineering Coordinator
who !ndicated that the turning of the holddown bolts would not 
create a condition that would cause the tensioning procedure to 
be unaczeptable. The final comment made was that "the CIs 
observation represented an acceptable condition." 

Follow-up contacts with CBI resulted in the submission of a 
package of documents (B44861016500) from CBI's archives and a 
letter explaining the QA records requirements that CBI conforwed 
to during the fabrication and erection of the CVCS holdup 
tanks. The documents submitted indicate that CBI did not 
require " a documentation sign-off that specifically covers the 
tensioning instructions on Drawing F-3." Calibration records of
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the tensioning device used on the holddown bolts were included 
as well as ASHE Code data package excerpts that include the 
signature of CBI QA auditors and Authorized Nuclear Inspectors 
certifying that the fabrication and erection of the tanks met 
all ASHE code requirements.  

Interviewed the Acting Supervisor, DNP-Mechanical Maintenance 
-Engineering who indicated his complete agreement with the 
comments offered by the vendor. He explained that a bolt 
turning was not anticipated because of the double nut 
arrangement on the embedded end of the bolt assembly and the 
tensioning process did not require the bolt to be turned to 
accomplish the required preload. He further explained that the 
bolt assembly was, in fact, free to turn and could have turned 
prior to tensioning or during the torquing process but not 
during tensioning. His conclusion was that the tensioning 
process would not be affected by the turning of the holddown 
bolts.  

Visual inspection of the subject tanks revealed sufficient 
contact between each nut and the tank rib or bracket. The 
statement by the CI that there was not sufficient contact 
between the "plates and bracket" was ambiguous since a plate to 
bracket installation d~'es not exist. This inspection also 
revealed that the bolts adjacent to the manhole which were 
torqued instead of teasioned could not be suspect of turning 
because the location of the suspect bolts specified by the CI 
varied considerably from the location of the bolts torqued.  

Consideration was given to selecting a random sample of a 
specific number of bolts on each tank for retensioning or, as a 
minimum, retorquing as detailed in the CBI procedure (drawing 
F-3) to verify the original tensioning/torquing process.  
However, conversation with site CQC personnel, Mechanical 
Maintenance and CBI personnel revealed: 

a. A certain degree of bolt relaxation would have occurred 
since the original tensioning/torquing process was 
performed. Therefore, retensioning/retorquing to the 
original values would not serve as evidence that the process 
was done correctly. The installed tension/torque values for 
each bolt today are considerably less than the installed 
tension/torque values applied lo 1976 because of this 
relaxation of the bolts.
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b. The tensioning/torquing process required by CBI in the 
procedure detailed on drawing F-3, employs a sequence 
methodology.  

To sumarize, it is not possible to tension/torque only a 
certain number of bolts. When one bolt is retensioned all 
remaining bolts would require retensioning. Consequently, none 
of the holddown bolts have been tested to determine the preload 
on the bolts.  

NCR 6596 was initiated to satisfy the recommendations made in 
the NSRS investigation report with respect to mechanical 
equipment having inadequate documentation and, therefore, 
requiring retightening/retorqulng. The CVCS Holdup Tanks were 
excluded from the disposition of NCR 6596 because they were 
vendor fabricated, installed and inspected. While tbe readily 
ava!Lable documentation is inadequate, as addressed in the NSRS 
report, it was not feasible for TVA personnel to adequately 
document a tensioning process perfoed by CBI ten years after 
completion. The correspondence revtnwed shows that TVA accepted 
whatever technical data was offeredýby CBI upon completion of 
the work and the fact that the contract was subsequently closed 
is not without merit. This does not provide tcceptable 
documentation for a niuhear construction process, but does infer 
that the process was performed int a manner acceptable to TVA.  

The NSRS report sufficiently answered the subject concern with 
respect to adequate bolting being used, so it was determined that 
further evaluation was not required in this area. Visual inspection 
of the subject bolts revealed sufficient contact between each nut 
and the tank rib/bracket. The information obtained from the 
aforementioned vendor representative and the Mechanical Maintenance 
Supervisor revealed that the turning of a bolt(s) was not possible 
during the tensioning process but was possible prior to the 
tensioning or during the torquing process. At this point however, 
each individual stated that the turning of a bolt(s) did not affect 
the tensioning process or the preloading of-the holddown bolts. No 
detailed evaluation was performed on those bolts torqued instead of 
tensioned because the location of the subject bolts given in the 
NSRS report precluded the bolts adjacent to the manhole as being 
those addressed by the CI.
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4.3 Inadeguatelv Supoerted Flante 

Based on the findings presented below, the toncern was factual, but 
was an industrial safety issue only. The concern was stated as 
follows: A-13 between R cAd S line. Flange has 2 bolts. Two bolts 
won't support flange.  

4.3.1 Generic Finding 

The stated concern had no generic implications.  

4.3.2 Site Specific Finding 

The subject of the concern-was a 24-inch diameter component 
cooling ([C) spool piece located at 10 feet-NU(A12) and 3 
feet-W (S) on elevation 640. The spool piece had been 
temporarily positioned using temporary support3 ard 2 bolts 
installed in the flange. Shortly after this stage-of the 
installation was reached, a reduction-in-force occurred at 
the site. The concern was identified in the same time period.  

Division of Nuclear Construction (DNC) management evaluated 
the concern and referred it to the BLN safety engineer for 
evaluation on October 14, 1985.  

When the safety engineer inspected the subject spool piece, 
eight alitional bolts had been placed i-the flange in the 
normal course of construction activities. The safety 
engineer concluded that no untafe condition existed and no 
further action was required.  

DNC management was informed of the safety engineer's 
conclusions, October 14, 1985, and the CI informed 
thereafter.  

No further action was required.
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5.0 COLLECTIVE SIGNIFICANCE 

5.1 Sitnificance of Each Issue 

5.1.1 Material Compatibility 

The concern was verified to be true. The sietnificance of the 
issue was mitigated however, by the existence of a Watts Bar 
program dedicated to the replacement of carbon steel bolts in 
TVA designed flanged connections in borated water systems on a 
"no impact to schedule" basis. The priority given this program 
was based on an engineering evaluation of the safety 
significance of the corrosion of carbon steel bolts exposed to 
borated water sources. The result of this evaluation was that 
the "leak-before-break" philosophy accepted by NRC justified the 
replacement of the carbon steel bolts on a normal maintenance 
schedule. With the exception of this specified usage, carbon 
steel bolting is acceptable for use in stainless steel bolted JR4 
connections. The potential for joint leakage, caused by improper 
or inadequate joint assembly, is the only factor which impacts 
the reliability of carbon steel bolting in borated water systems.  

The fact that it took almost six years to address this issue for 
WZN and SQN and has yet to be addressed for BLU indicates that 
management effectiveness in dealing with this issue leaves 
something to be desired. The failure to document a credible 
reason to exclude vendor qualified components from the bolt 
replacement program in light of design recommendations to the 
contrary also raises questions about management effectiveness.  

5.1.2 Material Adequacy 

Of the three problem expressed in this concern, two problems 
were found to be not factual. The nuts used on the holddown 
bolts conformed to the approved design specifications 
provided by the vendor and sufficient contact between bearing 
members was found on all holddown bolt assemblies. -'The third 
problem could not be conclusively addressed since the problem 
involved a transitory phenomena, e.g. the turning of a bolt 
during the tightening of a nut. Visual inspection of the 
holddown assemblies would yield no useful information. This 
problem required either QA documentation of an acceptable 
installation or retensioning to generate such documentation.  
Such documentation was not readily accessible; therefora, 
Curther evaluatio" and, possibly, corrective ictions will be 
requited.
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Therefore, the unresolved questions associated with this 
concern have immediate significance with regard to the 
"as-constructed" adequacy of the subject tanks; additionally, 
the lack of readily available QA documentation may require 
eveluation of QA record geAerating and record keeping 
requirements and procedures. It should be noted however, 
that the activities in question were performed ten years ago 
which was very early in the life of the construction 
project. -Since that time, both as a result of experience 
gained within TVA and In the industry in general,_Q& records 
requirements and practices have evolved far past the--standard 
practices in force at that time. Therefore, the significance 
of this issue may be diminished in light of current 
practices.  

5.1.3 Inadequately Supported Flange 

The concern in question was limited to a single example of a 
questionably supported spool piece. The issue was determined 
to be an industrial safety issue that was ultimately 
addressed within the course of normal construction 
activities. Therefore, there was no significance to this 
issue.  

5.2 Collective Significance of the SubcatezorX 

5.2.1 Generic Significance 

There Is no discernable generic significance of the three 
issues in the bolting subcategory when they are considered 
collectively. The small number of issues involved and tMe 
lack of, any common problems of significance are indicative of 
at least an acceptable level of quality in bolting 
applications at TVA's nuclear plants. This conclusion is 
further supported by the fact that no concerns in this 
subcategory were identified by SQU or BFN personnel.  
Consequently, the bolting subcategory does not have 
collective generic significance.
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5.2.2 Site Specific 

No site specific issues beyond those included in the 
individual concerns were identified. There were no bolting 
concerns identified at BF1 or SQl and only one 
non-significant concern identified at BLN. The two WBN 
issues, contained no comeon elements. Therefore, 
site-specific collective significance could not be 
established.  

6.0 CAUSE 

6.1 Material Compatibility 

Although no safety-related CAQ was identified in this issue, a few 
coaments on the management effectiveness in dealing with this issue 
would seem to be warranted. First, the documents that form the 
historical record- of the handling of this issue seem to reflect a 
division of management responsibility and authority between design, 
construction and operations organizations that does not promote 
cooperation among the parties involved. This situation may have 
lengthened the time requirad to evaluate and disposition the concern 
and the inconsistent implementation of the corrective actions.  
Second, there appears to be no convenient way for technically 
oriented personnel In different organizations to comeunicate on 
complex technical issues and reach a consensus on a solution both 
adequate and acceptable to all. (CATD 10603-NPS-0O) 

Since these problems are interdisciplinary and interdivisional in 
nature, the corporate ONP is the appropriate organization to address 
the issue.  

The ONP corporate response to this finding is as follows: 

The following excerpt from Section IV of the NPP Volume 1 addresses 
the problem description.  

Conclusions 

TVA has restructured its organization to consolidate all 
responsibility for its nuclear activities within a single 
organization headed by the Manager of Nuclear Power. TVA has 
also established functional nuclesr divisions and stsff departments 
which have the respcnsibility and authority for providing
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technical direction for and assuring the technical adequacy of all 
TVA nuclear activities within the respective functions, including 
site activities. As a result, TVA has taken action which provides 
assurance that lines of responsibility and authority for nuclear 
activities are clear, that the necessary coordination and 
coamunication among nuclear organizations occurs, and that TVA's 
nuclear activities are subject to centralized management direction 
and control.  

6.2 Material Adequacy 

The material adequacy issue explicitly identified in the employee 
concern was not factual and therefore no proximate or root cause 
analysis was required. The missing holddown bolt installation 
documentation cited in the NSRS investigation report is a problem that 
will require further assessment and corrective actions. The proximate 
cause of this problem was that TVA did not specify in CBI's contract 
that CBI provide QA documentation on the installation process to TVA.  
Whether or not this currently represents a progra matic weakness is a 
question that should be evaluated and dispositioned by the Division of 
Nuclear Quality Assurance (DNQA). (CATD 10604-NPS-01) 

DIQAs response to this finding is as follows: 

Programatically, DNQA will recoitend, but not provide, a specific 
corrective action solution to a potential generic problem such as 
missing or unavailable documentaticA. Evaluation must be performed 
*A a case by case basis. The assessment of each situation should 
take into consideration such factors as the item or component's 
Importance to safety and whether the documentation Is required for 
system compliance.  

To determine the effectiveness of TVA's current program relating 
to quality requirements for vendor services, the Nuclear Quality 
Assurance Manual (NQAM) and the Nuclear Engineering Procedures 
(NEP) were examined. The current program Is described In the 
following manual sections and procedures.  

(1) NQAH, Part I, SectIon 2.4 Procurement Document Control 
(2) NKP-4.1 Procurement 
(3) NQAN, Part III, Section 2.1 Procurement of Materials, 

Spare Parts, and Services 
NQAM, Part 1, Section 2.4 indirectly implies that for design and 
construction, NEP-4.1 will apply and for operation phase activities.  
NQAM Part III, Section 2.1 will apply.  

NQAN, Part III, Section 2.1, paragraph 4.3.2.8 addresses 
documentation requirements and part C of Appendix C provides a 
detailed checklist.
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NEP-4.1, Attachment 9, paragraph 5-10, 8.1s, Attachmen". 11 and 
Attachment 12 address documentation requirements. Howtiver, 
DNE's program is not as clear and detailed as that of DINQA's.  
To reduce the possibility of recurrence, NEP-4.1 shoulc be 
evaluated regarding clarity and detail concerning documentation 
requirements.  

6.3 Inadequately Supported Flange 

This concern was factual but not a problem; therefore, no cause 
analysis was required.  

7.0 CORRECTIVE ACTIONS 

7.1 Material Compatibility 

TVA has initiated a bolt replacement program for the replacement of 
carbon steel bolts on stainless steel flanges used on boratod water 
systems at UBN and SQN. Inadequate or improper Joint asseemly can 
cause leakage which results in corrosive wastage of carbon ateel JR4 
bolting. Although this problem my also exist at BIJ, no program 
exists as yet to change ot% carbon steel bolts used in a similar 
application at BLI. The existing programs at SQl and WBI should be 
evaluated to determine if vendor qualified components should be 
included in the program. The AIF bolting task force recommendations 
for improvements in bolted closure maintenance should be reviewed 
for incorporation Into each affected plant's preventive maintenance 
program. Review of the ECTO findings on this issue resulted in the 
identification of additional corrective actions by various project 
orqanixations. The corrective actions specified by line 
organizations for each project are presented below.  

SL' 

Due to investigations associated with SQN Employee Concerns Task 
Group Element Report 106.03 SQN 1l, it has been determined that a 
problem exists concerning the use of carbon steel bolting material 
in borated water systems flanged connections. The use of carbon or 
low alloy steel bolting material is a concern due to the potential 
of material susceptibility to corrosion wastage from leaking boric 
acid. SQN ECU L-5691 was written to address replacement of bolting 
material in borated water systems flanged connections, but 
specifically excluded flange bolting supplied by vendors on valves, 
pumps, and other equipment. This exclusion Is contrary to ONE 
technical position memorandum 545 860113 268 and the documented 
scope of the AIF/NPC Industry program on bolting wastage problems.  
Additionally, the SQN responses to 1EB 82-02 did not indicate that
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all vendor qualified components in borated water service were 
reviewed to determine if carbon steel bolts were used inflanged 
connections, nor was there any evidence to suggest that SQN's 
maintenance program would be revised to incorporate the AIF/MPC 
bolting program recommendations.  

Consequently, SQN will develop a program for implementation of the 
AIF/MPC bolting program recommendations. The program will include a 
review of vendor supplied bolted closures and flanged connections to 
ensure that all critical connections are identified and included in 
the bolting replacement program, as applicable 
(CATDs 10603-SQN-01,02).  

WBN 

Problem Identification Report (PIR) SQN NEB 8723 was initiated to 
address this concern at Sequoyah. This PIR was determined to be 
generically applicable to Watts Bar (WBN) and a potential generic 
condition evaluation has been initiated for WBN. The purpose of 
this PIR is to address the exclusion of vendor components from the 
bolt replacement program. A review of vendor designed and qualified 
pressure retaining bo]ted connections in borated water service 
(Class 1, 2, and 3) includipg those for valve body-to-bonnet 
flanges, will be performed by NEB-CSM to identify those 
connections. An evaluation will be pireormed to determine those 
connections where replacement of low alloy steel bolts is 
appropriate. An ECN will then be initiated to control the 
replacement of vendor supplied low alloy bolts, including review of 
the vendor stress analysis and revision of code data sheets, if 
needed. Approved changes on Unit 1 will be incorporated by the 
Mechanical Maintenance Section (MKS) into the WBI vendor bolt 
replacement program. MMS will maintain the status of vendor bolt 
replacements to ensure that all authorized changes to low alloy 
steel bolts in borated water service are replaced on a "no delay to 
schedule basis". Approved changes on Unit 2 will be incorporated by 
DNC for replacement of low alloy steel bolts on a "no delay to 
schedule basis" prior to system transfer. Any Unit 2 vendor bolts 
not replaced at the tIAe of system transfer are to be tracked under 
the OWIL list, and added to the MMS bolt replacement program for 
tracking until replacement.  

Maintenanco Section Letter (KSL) 3.1 will be revised to include the 
approved changes in vendor designed and qualified components in the 
WBN bolt replacement program as ECNs are Issued Identifying vendor 
Joints to be changed.
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In addition, the ALMS Paper "HPC-Vol.260, "Improved Technology for 
Critical Bolting Applications" will be jointly reviewed by DNE-OSS 
and WBN Mechanical Maintenance for application to bolted, flanged, 
pressure boundary joints for TVA Piping Classes A, B, C, and D.  
This review will be completed by July 30, 1987. Any improvements 
identified by this joint review will be incorporated in the 
appropriate Maintenance Instructions or Plant Procedures by 
January 1, 1988. SCATIDs 10603-WBN-01, 02) 

BLN 

BLN's proposed corrective action will be to systematically identify 
and prioritize all affected TVA designed and vendor supplied bolted 
closures (i.e., those with carbon steel bolting used in borated 
water system). Guidelines for critical joint identif'cition 
developed by AIF/MPC bolting task force will be used for the 
identification process and closure priority ranking. It is 
anticipated that criteria such-as code class, size, function, etc., 
will establish the ranking procedure. Once the ranking process has 
best completed, DNE will recoimend either material replacement or 
augmented in-service inspection procedure alternatives based on 
closure priority ranking and utility operating experience. DNE will 
either develop an inspection program based on the bolting task-force 
guidelines and industry experience, or write an ECN for bolting 
material replacement, as applicable. : 

As recoamendations become available from the AIF/MPC bolting 
task force, site mechanical maintenance procedures and 
practices will be reviewed to determine if deficiencies or 
incodsistencies exist between task force guidelines and plant 
policies. Task force reconmndations should include criteria 
for critical joint identification, leak detection criteria, 
NDE guidelines, training aids, etc. Bolting task force 
guidelines identified as not included in presont site 
maintenance policies should subsequently be incorporated into 
appropriate procedures. Training modules for 
maintenance/craft personnel, ISI and QA inspections, and 
engineering procurement and receipt inspection should be 
developed.  

Also, experience gained by addressing this concern at SQN and 
WBN and related Industry experience will be applied by BLN.  
(CATD 10603-ILN-01, 02)
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7.2 Material Adequacy 

The only outstanding question roeaininion this concern is. the lack 
of QA installation documentation on the holddown bolt tensioning 
process. The generation of NCR 6596 underscores the fact that this 
documentation is required for the Life of Plant (LOP) records. 1The4 

disposition of NCR 6596 does not satisfactorily explain'why th1e CVC-.S-: • :• 
holdup tanks should be excluded from the requirement to produce such---:
documentation; therefore, the lack of holddown bolt tensioning 
documentation should either be justified or the documentation 
produced. (CATD 10604-WBN-01) 

Upon review of the ECTG findings, WBN QA-managers concluded that no 
corrective actions are required. They reasoned that TVA's-polcy:- 
has been to accept items built and/or installed by vendorsyitlti.  
approved QA program. It has not been required thatTVA personnel 
reverify items which fall under an approved vendor QA program. This 
is the reasoning behind the closing of NCR 6596 El even though the 

CVCS tanks were omitted. To resolve this concern, maintenance---'. -,_ 
request (MR) 574906 was written to have the torque (tensJonilig) of 
the holddown bolts on the CVCS tanks checked and evaluated.  

7.3 Inadequately Supported Flange 

The concern was factual but not a pro'blem; therefore, no corrective
actions were required.  

8.0 ATTACH•ENTS 

8.1 Attachment A, "Subcategory Summary Table and List of Concerns' 

8.2 Attachment B, "Improved Technology for Critical Bolting Applications"

8.3 Attachment C, "List of Concerns by Issue"
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