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TVA has developed corporate and plant- speblf‘c nuclear performance plans
(NPPs). These plans identify corrective actions to remedy 2xisting problems
and to improve TVA's nuclear program. S

The findings of this subcateqory are combined with those of other $ubCategéryf f
reports and reassessed in the Engineering category evaluation, which has ‘
assessed the broader issues identified - effective and thorough design ' '
process - and has fissued the necessary co:rectlve action tracking document<

2636D-R23 (03/15/88)




TVA EMPLOYEE CONCERNS REPORT NUMBER: 25000
SPECIAL PROGRAM
PRONT MATTER REV: 3

PAGE i OF viil

Preface

This subcategory report is one of a series of reports prepared for the
Employee Concerns Special Program (ECSP) of the Tennessee Valley Authocity
(TVA). The ECSP and the organization which carcried out ‘the program, the
Employee Concerns Task Group (ECIG), were established by IVA's Manager of
Nuclear Power to evaluate and report on those Office of Nuclear Powar (ONP)
employee concerns filed before February 1, 1986. Concerns filed after that
date are handled by the ongoing ONP Employee Concerns Program (ECP).

The ECSP addressed over S800 employee concecrns. Each of the concerns was a
formal, written description of a circumstance or circumstances that an
employee thought was unsafe, unjust, inefficient, or inappropriate. The
mission of the Employee Concerns Special Program was to thoroughly
investigate all issues presented in the concerns and to report the results
of those investigations in a form accessible to ONP employees, the NRC, and
the general public. The results of these investigations are communicated
by four levels of ECSP reports: olement, subcategory, category, and final.

Element reports, the lowest reporcting level, will be published only for

those concecns directly affecting the restart of Sequoyah Nuclear Plant's
reactor unit 2.. An element consists of one or more closely related

issues. An issue is a potential problem identified by ECIG during. the
evaluation process as having been raised in one or more concerns. .For
efficient handling, what appeared to be similac concerns were grouped into
elements early in the program, but issue definitions emerged from the .
evaluation process itself. Consequeatly, some elements did include only

one issue, but often the ECTG evaluation found more than one issue per
element.

Subcategory reports summarize the evaluation of a number of elements.
However, the subcategory report does more than collect element level
evaluations. The subcategory level overview of element findings leads to
an integration of information that cannot take place at the element level.
This integration of information reveals the extent to which problens
overlap more 'than one element and will therefore require corrective action
for underlying causes not fully appacent at the element level. .
To make the subcategory reports -easier to understand, three items have been
placed at the front of each report: a preface, a glossary of the
terminology unique to ECSP reports, and a list of acronyms.

Additionally, at the end of each subcategory report will be a Subcategory
Summary Table that includes the concern numbecrs; identifies other
subcategories that share a concern; designates nuclear safety-related,
safety significant, or non-safety related concerns; designates genecic
applicability; and briefly states each concern.

Either the Subcategory Summary Table or another attachment or a combination

of the tuo.will engble the readec to find the report section or sections in
which the issue raised by the concern is evaluated.
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The subcategories are themselves summarizéd in a series of eight category '
reports. ‘Each categocy report reviews the muJor tindxnga and collective
significance of the subcategory reports in one of the followﬁng areas:
* management and personnel relqcions
* industriasl safety ? b
* coanstruction
* matecial control
* operations 1 ! o,
* quality assurance/quality coﬁtrol ‘ ‘
* welding
* engineering
A separatae report on employee concerns dealing with spec1tic‘cdntentions of

intimidation, harassment, and wrongdoxng wzll be released by the TVA Office
of the Inspector General. L

Just as the subcategory creports integrate the ‘information collected at the
element level, the category repocrts integrate the information assembled in
all the subcategory reports within the category, addressing particularly
the undeclying causes of those problems that run across moce: than one
subcategory.

A final report will integrate and assess the information collected by all
of the lower level reports prepared for the FCSP in¢1udin5 the Inspector
General's report. ! P

For more detail on the methods by which ECTG employee concerns were
evaluated and reported, consult the Tenheaseé Valley' Authority Employee
Concerns Task Group Program Manual. The Manual spells our the progranm's
objectives, scope, organization, and responsibilities. ' It also specifies
the procedures that were followed in the investigation, reportxng. and
closeout ot the issues raised by employhe 'coficens. '
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ECSP GLOSSARY OF REPORT TERNS*

classification of evaluated issues the evaluation of an issue leads to one of
the following determinations:

Class A: Issue cannot be verified as factual

Class B: Issue is factually accurate, but what is described is not a
problem (i.e., not a condition requiring corrective action)

Class C: Issue is factual 'and identifies a problem, but corrective action
for the problem was initiated before the evaluation of the issue
was undectaken .

Class D: Issue is factual and presants a problem for which corrective’
action has beaen, or is being, taken as a result of an evaluation

Class E: A problem, requiring corrective action, which was not identiflied
by an employee concern, but was revealed during the ECIG
evaluation of an issue raised by an employee concern.

collective significance an analysis which determines the importance and
consequences of the findings in a particular ECSP report by putting those
findings in the proper pecspective.

concecn (see “"employee concern")

corrective action steps taken to fix spacific deficiencies or discrepancies
revealed by a negative finding and, when necessary, to correct causes in
order to prevent cecurrence.

criterion (plural: criteria) a basis for .defining a performance, behavior, or
quality which ONP imposes on itself (see also “requirement”).

.element or element report an optional level of ECSP report, below the

subcategory levael, that deals with one or more issues.

employee concarn a formal, written description of a circumstance ot
ciccumstances that an employee thinks unsafe, unjust, inefficient or
inappropriate; usually documented on a XK-form or a form equivalent to the
K-form.
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gvaluator(s) the individual(s) asqxgmed the reaponsxbilxty to. assess a 'specific

grouping of employee concerns.
findings includes both statements of tact and the judgments made about those

facts during the. evaluation pzocess. negative findings requira correclxve
action.

issue a potential problem. as interpreted by' the FCIG durnng the evaluac;on
process, raised in one or more concerns.

K-form (see "employee concern")

requirement a -standard of performance, behaviod, 6: hualiry on wh\ch an
evaluation judgment or decision may be ‘based.

root cause the underlying reason for a problem;

*Terms essential to the program but whxch requice detailed detinxtxon have been

defined in: the ECIG Procedure Manual (e.g., ‘genecic, specifie, nuclear
safety-related, unreviewed safety- significant question).
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Al

AISC
ALARA
ANS
ANSI
ASNME
ASTX
AWS
BFN
BLN
CcAQ
CAR
CATD

CCTS

CEG-H

CFR
CI
CMTIR
coc
DCR

DNC

Acronyns

Administrative Instruction

American Institute of Steel Construction
As Low As Reasonably Achievable

American Nuclear Society

American National Standards Institute
American Society of Mechanical Engineers
Amefican Society for Testing and Materials
American Welding Society

Browns Fercy Nuclear Plant

Bellefonte Nuclear Plant

‘Condition Adverse to Quality

Corrective Action Report

Corrective Action Tracking Document
Corporate Commitment Tracking System
Category Evaluation Group Head

Code of Federal Regulations

Concerned Individual

Certified Material Test Report
Certificate of Conformance/Conpliance
Design Change Request

Division of Nucleacr Construction (see also NU CON)
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DNE Division of Nuclear Engineecing

DNQA Division of Nuclear Quality Assuradnce

DNT Division of Nuclear Training | |

DOE Depacrtment of Energy 3 o

DPO Division Persoannel Officeﬁ o

DR Discrepancy Report or Deviationiaéport

ECN Engineecing Change Notice . .
ECP Employee Concecns Ptogram]

ECP-SR Employee Concerns Program-Site Representative

ECSP Employee Concecrns Special Program)

ECTG Employee Co&éerns Task Gréup

EEOC Equal Employment Oppoctunity Commission 3 3 A
EQ Environmental Qualiricatién

EMRT Emergency Medical Responsé Team

EN DES Engineering Design

ERT Employee Response Team or Emecgency Response Team
FCR Field Change Request ‘

FSAR Final Safety Analysis Repéct

FY Fiscal Year ‘

GET General Employee Training} [

HCI Hazard Control Inﬁtructioﬁ R

HVAC Heating, Ventilating, Ai;}Conditibning

IL Installation Instruction.}

INPO Institute of Nuclear Powet Operations

IRN Inspection Rejection Noti¢e
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L/R
M&AI
MI
MSPB
MT
NCR
NOE
NPP
NPS
NQAX

NRC

‘NSB

NSRS

NU CON

‘NUMARC

OSHA
oNP
owce
PHR
PT
QA
QAP

QC

QCL

Labor Relations Staff

Modifications .and Additions. Instruction
Maintenance Instruction

Merit Systems Protection Board

Magnetic Particle Testing

Nonconforming Condition Report

‘Nondestructive Examination

Nuclear Pecformance Plan

Non-plant Specific or Nuclear Procedures System
Nuclear Quality Assurance Mapnual

Nuclear Regulatory Commission

‘Nuclear Services Branch

Nuclear Safety Review Staff

Division of Nuclear Construction (obsolete abbreviation, see DNC)
Nuclear Utility Management and Resdﬁrces Committee
Occupational Safety and Health Administration (or Actf
Office of Nuclear Power

Office of Workers Compensation Program

Personal History Record

Liquid Penetrant Testing

Quality Assurance

Quality Assurance Procedures

Quality Control

Quality Control Instruction e
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Qce
QIC
RIF
RT
SQN
SI
soP
SRP
SWEC
TAS
T&L
TVA

TVTLC

‘UT

vt
WBECSP
WBN
WR

wp

Quality Control Ptocedur§

Quality Technology Company

Reduction in ‘Force |

Radiographic Testing E e
Sequoyah Nuclear Plant ‘

T T R B B

Surveillance Instruction

Standard Operating Procedure | | | [ 1 | o

" Senior Reviaew Panel

Stone and Webstar Emsinééring Cocporation
Technical Assistance Staff

Trades and'Labor ‘

Tennesgee Valley Au;hbrity

Tennessee Valley Trades ahd Labor Council
Ultrasonic Testing

Visual Testing

Watts Bar Employee Concern Special Program
Watts Bar Nuclear Plant

Work Request or Work Rule§ o

Workplans

F.
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l. INTROOUCTION

This subcategory report summarizes and integrates the results of the ECSP
element evaluations dealing with civil/structural design and pipe whip
restraint design. These element evaluations addressed a variety of topics.
which covered seismic criteria, seismic analysis of radiation shielding, cut
rebar control, hanger loads on structures, roofing design, crane service,
sleeve covers, and whip restraints. Structural steel connection design
(element 215. 9). as evaluated For SQN and WBN, is assigned to Subcategory
Report 25500.

Fourteen employee concerns provide the basis for the element evaluations and
are listed by element number in Attachment A. The plant location where each
concern was originally identified and the applicability of the concern to
other TVA nuclear plants are also shown. The evaluations are summarized in
the balance of this report as follows:

0 Section 2 -- summarizes, by element,” the issues stated or implied in
the employee concerns

0 Section 3 -- outlines the proceSs followed for the element and
subcategory evaluations, cites documents reviewed, and addresses
determination of generic applicability

(o} Section 4 -- summarizes, by element, the findings and identifies the
negative findings that must be resolved

o] Section 5 -- highlights the corrective actions required for
resolution of the negative findings cited in Section 4 and relates
them to element and to plant site

o} Section 6 -- identifies causes of the negative findings
0 Section 7 -- assesses the significance of the negative findings

o Attachment A -~ lists, by element, each employee concern evaluated
in the subcategory. The concern number is given along with notation
of any other element or categary with which the concern is shared,
the plant sites to which it could be applicable are noted, the
concern is quoted as received by TVA and characterized as safety
related, not safety related, or safety significant.

2636D-R23 (03/16/88)
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o] Attachment, B -~ contains a summary of the element-level :
evaluations. Each issue is listed, by element number and plant
opposite its corresponding Flndings and correctlvp actions.  The
reader may trace a concern from Attachment A' to an issue in. .
Attachment B by using the 9Iement number and appllcable plant. The
reader may relate a corrective action deSCrtption in Attachment 8 to |
causes and significance in Table 3 by u51mg the CATO number which
appears in Attachment B in parentheses at thp -end of the co:rectmve
action description.

The term "Peripheral finding" un the 'issue column'refers to a

finding that occurred during the course of evaluating. a concern but
did not stem dlrectly from an employee concern Ihese are - ! |
classified as "€" in Tables 1 and 2 of this report S

o Attachment C -- 1ist§ the references cited in the text. =~ = = | |

2. SUMMARY OF ISSUES

The employee concerns listed in Attachment A for each element and plant have |
been examined, and ‘the potential negative findings raised by the 13 concerns
have been identified as 42 separatp issues. These issues’ are evaluated as'
17 elements. :

A summary of the issues evaluated under this subcategory, grouped by element,'
is listed below: ‘ ‘

o 215.1, Seismic Criteria - An earthquake‘fault extending Fuom

Chattanooga to Knoxville runs under SQN and NBN and plant
structures could fail in an earthquake !

o) 215.2, Cut Rebar Control - Lack of procedural control and assessmenr
of cut rebar raise questions about the ﬁtructural 1ntegr\ty of
concrete walls and slabs.

o) 215.3, Radiation Shielding Seismic Analysis - The: present o

case- by—case approach for seismic analysis of radiation shme\dnng
takes more time and money.

o 215.4, Turbine and Service 8u¢ldinqﬁRoofing . The Turbine and ‘
SerV\ce Building roofing design is improper and roofing is leaking

o} 215.6, Hanger Loads on Structures - Structural integrity oF concrete
walls and slabs is questionable because 'of' the excessive number of
hangers and lack of assessment calculations. L ‘

2636D-R23 (03/16/88)
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. o 215.7, Auxiliary Building Crane_Service - DNE does not appreciate
. ‘the role of field engineer ing to make the designs work. The

Auxiliary Building 125-ton crane can set load on only two out of
five floors, and hatch grating is rated only for 100 psf.

o] 215.10, Feedwater Heater Monorail Design - The structural integrity
of hangers for the feedwater heater monorails is questionable.

(o} 215.11, Floor Sleeve Covers - Metal covers need to be installed over
floor sleeve foam seals.

o) 227.1, Pipe Hhip Restraint Design - Pipe whip restraints in the unit
1 Reactor Building have problems as shown on drawing 41W1700 series.

o} 227.2, Pipe Whip Restraint Design - Whip restraints are needed on

the decay heat removal pipe coming from the borated water storage
tank.

The element summaries above deal with perceived deficiencies in the design of
the civil/structural components. More specifically, four of the elements are
concerned with the quality of the design (215.2, 215.3, 215.6, and 215.11),
one deals with the adequacy of design criteria provided (215.1), and five
suggest errors or oversights in the design (215.4, 215.7, 215.10, 227.1, and
227.2).

. As the following sections show, four of the above 10 elements were found to
have valid issues and require corrective action (215.2, 215.5, 215.11, and
227.2). Three of these involve design quality, and the remaining one involves
-documentation error. Thus, this subcategory contains some valid issues -and
these are quite diverse in nature.

3.  EVALUATION PROCESS

This subcategory report is based on the information evaluated to address the
specific employee concerns related to the issues broadly defined in
Section 2. The evaluation process is described in the following subsections.

v

3:1 Generic Applicability Review

As part of the evaluation process, 'the employee concerns, which originated for
specific TVA nuclear plant sites, were evaluated for their generic
applicability to other TVA nuclear plant sites. Applicability was determined
with consideration of the concerns’' plant-uniqueness and their effect on
safety-related structures, systems, and components. The employee concerns

0 26360-R23 (03/16/88)
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were categorized by their impact on ﬂafety per‘ECTG‘determinatton cxiterxa as
identified in Attachment A. The generlc applldablllty review is summa:xzed
for each element as follows.

o)

215.1, Seismic Criteria - .Both concerns under this element are
safety-related and allude to an earthquake fault that runs under ‘the
Sequoyah and Watts Bar plant sites. Thus, these two concerns are
site-specific and do not apply to other 'two plants.

215.2, Cut Rebar -Control - Both concerns under this element
originated at WBN and are safety-related. The evaluation team
determined that they also applied to the other three plants \

215.3, Radiation Shielding Seismic Anbl}sr% i rhe concern under th|¢
element is not sarety-related. 1t addresses cost- effective methods
of performing seismic analysis of radiation shlelding installation.
The element evaluation for Watts Bar revealed - as discussed in '
detail in Section 4 - that TVA, to the degree practicable, was 1

. implementing appropriate analyt1cal methods. In view of the ‘

2636D-R23

foregoing, it was determined that thi; element 15 not generlcally
applicable to. the other TVA plants

215.4, Turbine and Service Building RooFIng - The concern ‘under thls
element is not safety-related. It addresses leaking roof of Tyrbine
and Service Buildings at Watts Bar. The evaluation established that
TVA already had taken corrective measures to alleviate this obvious
problem. Therefore. the evaluation team determined that the concer n
was plant-specific and not apnl\cable to the other plants. j b

215.6, Hanger lLoads. on Structures - Both concelns under thls element
originated at WBN and are safety- ‘related. 'The evaluation . team
determined that they also applied to the' other three plants.’

215.7, Auxiliary Building Crane Service - The concern under thlS
element is not safety-related. [t addresses design
engineering/field engineering interface, crane access, and hatch
grating capacity. The interface concern focused on the lack of
appreciation of field engineering work by design engineers. rather
than a potential breakdown in communication or coordination. In
addition, crane access as designed was deemed adequate at Natts
Bar. The hatch grating identified was a temporary

construction- period grating. On. the basis of the foregolng the
evaluation team determined that the concern wvas site- speciflc and:
did not apply to the other TVA plants

(03/16/88)
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o] 215.10, Feedwater Heater Monorail Design - The concern under this
element identifies monorails which were instalied in the Sequoyah
Turbine Building to facilitate replacement of its feedwater heaters
for operational reasons. The concern is not safety-related and is
plant-specific. Therefore, the evaluation team determined it not to
be applicable to the other TVA plants.

0 215.11, Floor Sleeve Covers - The concern under this element is not
safety-related. 1[It addresses foam in abandoned large sleeves at
Hatts Bar. The element evaluation revealed - as discussed in detail
in Section 4 - that the concern was valid. Generic applicability
was determined before the complete element evaluation was done for
Hatts Bar. At that time a determination was made that the element
was site-specific and did not apply to the other plants. However,
in light of the element findings at Watts Bar, it is plausible that
similar abandoned sleeves may exist at the other TVA plants. This
report does not address plants other than WBN for this element
because the evaluation team has not evaluated the other plants. In
addition, CATDs 'have not been issued for other plants to investigate
generic applicability because the concern is not safety-related.

0 227.1, Pipe Hhip Restraint Design - The concern under this element
is safety-related. [t addresses specific welding notes for pipe
whip restraints at Watts Bar. Meanwhile, TVA had performed the
required inspection and prepared documentation to correct the
inconsistencies between the design drawings and the as-built
configuration. The inconsistencies were that the welding of the
pipe whip restraints was not in accordance with the design drawing
requirements. Subsequent inspection and documentation were based on
an inappropriate inspection procedure. As a result, no additional
corrective action was specified by the evaluation team. Thus, this
concern was determined to be an isolated, plant-specific case.

o 227.2, Pipe Whip Restraint Design - The concern under this element
is safety-related. It addresses a need for a specific whip
restraint at Bellefonte. Because the concern is specific for a pipe
coming from the borated water storage tank, the evaluation team
determined that it was plant-specific. Furthermore, the concern was
subsequently found to be ‘invalid, and a peripheral finding of a
minor drafting error was identified. Therefore, it was determined
that the concern did not apply to the other TVA plants.

3.2 General Evaluation Process

This subsection describes the general evaluation process that was used to
evaluate the civil/structural elements identified under this subcategory.
Additional specific evaluation processes are described in the following

subsection by element as applicable.

a. Defined issues for each element from the employee concerns.

2636D-R23 (03/16/88)
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Determined generic applicability of elements'on the basis of thenr :
plant-uniqueness and their effects on safety-related structures,
systems, and components.

Reviewed applicable FSAR, Safety Evaluation Report (SER), and SER
supplements to understand TVA's c0mmitments related to the specnf;c
design issues. \

Reviewed applicable industry nodes and standards and current
regulatory requirements and practtces to understand related
engineering design requirements. .

Reviewed relevant TVA design rrwterna. spec1f1cation>, procedures,

drawings, and calculations to deveﬂop an understanding of the design

basis.

Performed plant walkdowns, as approprlate to'develop a First-hand ‘
understanding of the issues. ! Lo

Reviewed issue-related correspondence. test veports, and

nonconforming condition reports (NCRs) to evaluate act\ons taken by
TVA.

On the basis of this composite review, evaluated the lssues For each
element and described findings (see Section 4).

Reviewed and concurred with corrective action plans prepared by TVA‘
for the issues requiring specific corrective actions.

Tabulated the issues, findings, and corrective actions arranged
first by elements and then by plants (in Attadchment 8). = L

3.3 Specific Evaluation Process

In addition to the general evaluation, as described above. performed by the:
evaluation team for each element, specific documents also were reviewed for! !
each plant based on their applicability to the fissues.  These documents and'
other unique ‘information are identified below. = = = = ° ‘

(o]

2636D-R23

215.1, Seismic Criteria R

a. Reviewed Section 2.5 of both the FSAR: and SER of Sequoyah and !
Watts Bar (Refs. 6, 30 and 31) .

b. Reviewed TVA NSRS Report I- 86 .110-SQN' (Ref. 32) for ﬁequoyah‘ ?

(03/16/88)
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o} 215.2, Cut Rebar Control

a. Sought programs to control jobsite rebar cutting, record cuts,
and forward records to engineering for evaluation at all plants.

b. Reviewed for all plants engineering process of recording and
evaluating the effect of such cut rebars, both single cuts and
cumulative effects., by selecting a sample of drawings and
calculations (Refs. 33 through 36).

0 215.3, Radiation Shielding Seismic Analysis

Reviewed on-going TVA methodology used in the design of radiation
shielding with cost-effectiveness considerations at Watts Bar
(Ref. 63). ’ .

o 215.4, Turbine _and Service Building Roofing

Reviewed roofing design and performance, and TVA actions taken to.
correct problems at Watts Bar (Refs. 15, 28 and 62). )

o 215.6, Hanger Léadg_on Structures

a. Sought procedures for systematic structural review of hangers
attached to c¢oncrete walls and slabs.

b. Reviewed live load evaluation for all plants based on as-built
hanger installation.

c. Determined whether structural review considered feedback from
cut rebar considerations.

o} 215.7., Auxiliary Building Crane Service

a. Rewviewed organizational responsibilities of design and
construction engineering. (Ref. 5S0)

b. Reviewed crane and hatch cover design bases (Ref. 50).

o 215.10, fFeedwater Heater Monorail Design

a. Reviewed monorail drawings and calculations (Ref. 52).

b. Determined that monorails were load-tested and obtained related
documentation (Ref. 24 and 52). i

2636D-R23 (03/16/88)
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215.11, Floor Sleeve Covers

a. Reviewed Dow Corning Corp.'s information about "sinfconie RTV
foam (Ref. 37)." j S A

b. Reviewed TYA CEB Report 82 2 covering silicone foam seal I
testing results (Ref. 38). o |

227.1, Pipe Whip Restraint Deslgn

a. Reviewed 48W1700 series drawlngs (Ref 39) to determlne nature |
of problem.
b. Reviewed NCRs 3001R and 3523R‘(Ref; 40). - SRR

227.2, Pipe Whip Restraint Design

a. Reviewed BLN drawings (Ref. 41) for DHR piping coming from =~ = |
‘ borated water storage tank. \

b. Reviewed BLN calculations (Ref. 42) for pipe supports and ' ' ||
nozzle design. ‘ S |

4.  FINDINGS
The findings from each of the 17 element evaluatlons for this. suhcategory are

contained in Attachment 8, where they are listed by element number and by
plant in a matrix form along with corresponding issues and corrective actions!

The discussion and summarized element Findings\For‘ebch element Fol]ow.

4.1 Seismic Criteria - ‘Element 215.]

4.1.1 Sequoyah and Watts Bar Plants

The Sequoyah and Watts Bar sites are located in the Valley and Ridge

Physiographic Province of the Appalachian Highlands. This province is
characterized by highly folded and faulted northeast-trending sedimentary

rocks of Paleozoic era (250 to 580 million years old). Both sites are Lo
underlain by several thrust faults, one of which is the Kincston fault. It is | |
a major, extensive fault which is exposed at griound 'surface’ approximately I o
mile northwest of both sites and umderlies the sites at a depth of several | | | |
thousand feet.

The evidence clearly shows that the Kingston fault and the other’ thrust faults | |
of similar age and origin under the sites have for decades been considered 'to! ' |
be inactive faults, and they are still considered toc be inactive by geologists
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and seismologists. The evaluation team is not aware of any evidence, or even
hypothesis, that the Kingston fault or the other thrust faults that developed
near the end of the Paleozoic era are capable faults. On the contrary, the
available evidence indicates they are not.

Historically, earthquakes in the Appalachians which have been accurately
located as to their hypocentral depth, typically occur below a depth of 7 km
(4.3 miles), which is several kilometers below the thrust faults and the
decollement zone. Consequently these earthquakes do not furnish any evidence
for the existence of "an earthquake fault that runs from around Chattancoga to
north of Knoxville," and underlies both the Sequoyah and Watts Bar sites. As
stated in the FSAR and the literature, thrust faults exist under the site but
the evidence indicates that they are not capable faults, or "earthquake
faults."

TVA addressed the geology, seismology, and geotechnical engineering conditions
in FSAR Section 2.5, has thoroughly examined the subject (Ref. 6), and has
concluded that the 0.18 g Safe Shutdown Earthquake (SSE) seismic response
spectra are adequate as the basis for the seismic design of Sequoyah and HWatts
Bar to ensure a safe shutdown of the plants. In addition, TVA reviewed the
existing design employing a 0.22 g site-specific seismic response spectra
which uses the 84th percentile of 13 actual earthquake recordings. This
review of both plants determined that all Category I structures are adequate
for seismic loading associdted with this site specific spectra. Ffurther, TVA
has concluded that the 0.09 g -Operating Basis Earthquake (OBE and sometimes
referred to as "1/2 SSE" for SQN) seismic response spectra are adequate as the
-basis for the seismic design of Sequoyah and Watts Bar to ensure continued
operation of the plants.

4.1.2 Summarized Element Findings

The faults at SQN and WBN alluded to in the concerns are thrust faults which
are not capable of producing significant earthquakes. As presented in its
licensing documents, TVA assessed the seismic significance of these faults.
The design of seismic Category I structures has been accepted and documented
by NRC in supplements to Safety Evaluation Reports (SER) for SQN and WBN.

4.2 Cut Rebar Control -~ Element 215.2

4.2.1 Sequoyah Plant

The evaluation team's review of TVA procedure AI-17 (Ref. 7) found that it !
required engineering review for only electrical and mechanical disciplines:

civil review was not required prior to concrete drilling and chipping. The

review also found that AI-17 did not reference specification G-2 requirements

(TVA specification G-2, Section 8.3 (Ref. 43) contains ONE requirements for l
cutting of rebar), did not require prior DNE approval for cutting rebar or
et R
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caution against cutting without it, and did not reference a pxocedure or ‘
instruction addressing how such DNE approval tis obtained ¢Ref. 7). NCRs 2975

and 2836 are examples of lack .of Civil Englneerlng Branch (CEB) pmior approval I
(Ref. 44), L

The NRC issued Deficiency Report D4.3-1 in 04/86 which indicated that there |

was no documented evidence of CEB evaluation in the structural calculations of
cut rebar effect for ECNs L6495 and L5202 (Ref. 8). The evaluation team
determined that the rebar cuts were reviewed and approved by engineering | | | |
judgment by engineers familiar with the design. However, calculations were

not ‘made and drawings were not always updated. :

4.2.2 Watts Bar Plant

The .issue that cutting of rebar in reactor containment and the crane walls
inside the reactor building could have weakened 'the structure, has been
addressed by TVA. TVA has documented individual cut rebar by use of Quality
Control Procedure WBNP-QCP 1.7 (Ref. 9) and the IFCR/ECN/NCR process. and has
satisfactorily assessed the cumulative effects of such cut rebar un COﬂCIEté
calculations.

Since the start of construction there are approximately' 1,400 bar cuts in-both
Unit 1| and 2 reactor buildings. .Each has been |nvestlgated, and they do not
impair the structural integrity of the reactor building concrete structures.

TVA has an effective program to control and document rebar cuts. ‘This TVA | | |
program is in place and in use. In addition, based on its inspections, the.

NRC has concluded that the design evaluation program as establlshed is 11
adequate to ensure structural |ntegr1ty (Ref. 10). S

4.2.3 Browns Ferry Plant

In a letter to NRC (Ref. 1]1), TVA indicated that Deficiency 04.3- n |dent|F|ed

at SQN is also applicable to BFN The stated corrective action in “onwnS !
Ferry Applicability to D4.3-1" attached in the TVA's letter to NRC is that an
evaluation will be performed_ to ldentlfy areas where unevaluated vebar cuts' | |
exist and determine if a lo3s of function or reduction in capability of the! | |
concrete resulted from cut rebar. The evaluation team found that the BFN cut '
rebar evaluation program had already been planned as la result of the' NRC audlt

at SQN (Browns Ferry Applicability to Deficiemcy D4.3-1). L
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. 4.2.4 Bellefonte Plant

Discussions with cognizant TVA engineeirs and a review of drawings, procedures,
and other documents (Refs. 36, 46 and 47> disclosed that the following methods |
are being used by TVA to control cutting and damage of rebar. Orilling and
chipping operations are controlled by notes on drawings and are enforced by

BLN Quality Control Procedure BNP-QCP-10.6. "Hork Release." Section 6.2, which
requires a written engineering reiease before drilling or chipping of

permanent structures (Ref. 12). [f drawings do not .permit cutting rebar

without engineering approval, then permission is obtained from TVA DNE, and a
field change request (FCR) is issued to identify rebar to be cut.

NRC performed a special inspection of the BLN facilities in 04/82 (Ref. 13)
and, among other subjects, reviewed design controls for evaluations of rebar

- cutting. The inspector examined the program for documentation and evaluation
of cut rebar. His review disclosed that the locations of cut rebar are being
shown on the drawings, but that the design evaluation may not be documented in
accordance with the requirements of 10 CFR 50, Appendix B. Therefore. NRC
identified these factors as Unresolved Items 438/82-10-01 and 439/82-10-01.
TVA has not furnished evidence to the evaluation team that these items are
closed.

The sample calculations (Ref. 36) reviewed by the evaluation team were found |
perfunctory and lacking in sufficient detail for complete assessment.
Moreover, they do not addiess cumulative effects of multiple cuts. DONE has
already identified the lack of documents for rebar cut evaluation and

0 accpetability in BLN CAQR BLF 870073 (Ref. 47). |

4.2.5 Summarized Element Findings

WBN has an effective program to control, document, and assess the effect of
cut rebar, including cumulative effect, on concrete calculations. On the
basis of its inspection, the NRC has concluded that the design evaluation
program as -established is adequate to ensure structural integrity. SQN and
BFN do not have a documented procedure or program for processing, evaluating,
and controlling cut rebar. B8LN Division of Nuclear Construction (DNC) has an
effective program to control and document rebar cuts in the field, but BLN
Division of Nuclear Engineering (DNE) does not have an engineering procedure
for processing, evaluating, and controlling the cumulative effects of cut
rebar. Assessment calculations of Category I concrete elements for cut rebar
are not complete at SQN, BFN, and BLN.

4.3 Radiation Shielding Seismic Analysis - _Element 215.3

4.3.1 Watts Bar Plant

Major radiation shielding is prévided in the plant layout and is based on
conservative source term models. This layout generally consists of normal
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weight concrete walls and slabs. These permanent plant feaiures ‘are installed
as a part of normal plant design completion which includes ALARA programs.
These shielding provisions are verified, and' modified as required, during the '+
design, testing, startup, and plant operation phases of ainucleat p]ant's life,

As indicated in the concern, this is not .a plant safety concern. This conce:n
relates to cost-effectiveness of radiation shielding uaed during plant
operation. 1[It is not practicable to perform a generic: seismic analysis as
there are many locations with different physical geometry, radiation sources,
and radiation levels that need to be evaluated. TVA is involved in improving
the cost-effectiveness of its radiation shielding program. ‘Qne approach being
pursued by ONE and Plant Operations is the implementation of a computer
program, Pb SHIELDING, and/or the impiementation of a set of tables or
nomographs defining acceptable Ioadlngs versus dlfferent pipe $i’ es]or
configurations (Ref. 14). |

4.3.2 Summarized Element Finding

At WBN, generic seismic analysis of required radiation: shie!ding‘duflng plant |
operation and maintenante is not practical. | TVA is.iactively improving the' ' |
cost-effectiveness of its existing approach of .designing shmelding on a
case-by-case basis. l

4.4 Turbine and Service Building Rooffng - Element 215.4

4.4.1 Watts Bar Plant ‘
The Turbine and Service Bu1lc!1ngs are non ~Category 1 structures. ‘ r‘he original “
built-up roofing was installed in accordance with' TVA 5pec1f1catnon 2600 (Refl. ' |

58) with minor substitutjons. The TVA arrhlteCtural roof plans and sections
indicate walkway over both buildings.

There is an indication that the turbine building roofing -had sustarned some
damage during the construction phase as evidenced by the TVA memo from !
Touchstone to Liakonis (Ref. 28) where the need for irercofing is stated as.
follows: : Co

"Apparently, due to poor workmamship and heavy! construction traffic that

occurred during construction, the membrane was punctured in. many places P
thereby permitting water to enter the system, rhus resulting 1n a dhokt \ |
lifespan requiring the roof to be replaced.”" Lo

Protective boards are provided in foot traffic areas as delineated in TVA
drawings (Ref. 15). This design will mitigate leakage caused by foot traffic
on"walkways. Since construction in now complete and access to the roof lis/ | |
limited and controlled, further damage to. the roofing is not antncxpated o
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4.4.2 Summarized Element Finding

At WBN, the leaking of the original roofing was not caused by improper design,
but by poor workmanship and uncontroliled heavy foot traffic¢ during
construction.. The roofing always had designed walkways in foot traffic areas.

4.5 Hanger Loads on Structures - Element 215.6

4.5.1 Sequoyah and Watts Bar Plants
SQN Design Criteria V-1.3.3.1 and WBN Design Criteria 20-1.1 state:

"A review and reevaluation for loads estimated or assumed during the
design and construction process shall be made. . . . The review/
reevaluation shall be made after the total plant design and construction
has progressed to a point where the actual ‘loads can be determined with a
reasonable degree of certainty. A live load to be used by the plant
operating personnel shall be ascertained and documented on a drawing for
use during the operating plant life." (Refs. 16 and 18)

There was. an implicit recognition that some areas of the plant might have
greater loads than originally assumed. However, reevaluation was not
performed. NCR SQN CEB 8403 and NCR WBN HBP 8338 identified that, during a
postulated seismic event, two 8-inch thick reinforced concrete partition walls
were overstressed because of the attachment of conduits and fire protection
piping supports. TVA's review of the NCR concluded that originally it had
designed these walls for the weight of the walls only and had not considered
any attachment loadings. As a result, the corrective action required
additional steel braces to qualify the partition walls (Refs. 17 and 19).

TVA Engineering Procedure, EN DES-EP 4.04 entitled "Squadcheck Process.,"
described how to submit drawings for the purpose of review and comment. The
evaluation team determined that compliance with these procedures was not
always achieved.

All elevated concrete floors in the AUXlllaly Control Building and Reactor

Building were originally designed using the working stress design method of
ACI 318-63 as described in SQN and WBN FSARs (Ref. 48). Hawever, the current
assessment is based on the ultimate strength design method (ACI 318-77)
permitted by SQN and WBN design criteria, and this method has resulted in
higher floor load capacities. Furthermore, moments in slabs are redistributed
using ACI 318-77 code instead of the 318-63 code stated in the FSAR. Although
the use of either code version is technically acceptable, such differences
indicate that TVA's licensing commitments are not fully met. .

%
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4.5.2 Browns Ferry Plant

Generally, in early stages of structural design, principal Ioads For major! I |
equipment and structures are reasonably well defined; but other loads, ' ' ' |
including hanger loads, are conservatively estimated to allow for various
components, e.g., process piping, electrical raceways, HVAC ducts, and small
equipment. This approach is necessary since final locations and exact loads

are unknown for these components until their detailed analyses are performed.
The final loads are then compared with the estimated loads to assure marglns l
of safety meet FSAR commitments. This iterative process is nOlmdlly ‘ L
satisfactory unless significant design additions have been made. The ' I 1| |
additions can be particularly significaht at plants such as BFN, since the
concrete structures have been subjected to many additional new systems and'
components. TVA Engineering Procedure, EN DES-EP 4.04 entitled, “"Squadcheck '
Process," described how to submit hanger drawings for the purpose of review | |
and comments (Ref. 20). The evaluation team did not find ev1den<e of

compiiance with these procedures at BFN.

The evaluation team reviewed BFN design‘drawinqs covering general notes forr | |
pipe supports. The drawings do not require coordination and transfer of 1
hanger design information to concrete designl engineersi nor do BFN procedures | |
require such coordination. Neither could the evaluation team identify any!' !
samples. of informal coordination. Furthermore, BFN has design drawings
specifying design floor live load in a note (Ref. 21). However, the b
evaluyation team has not found any calculations to demonstrate that ‘the stated
allowable live load is still un1mpa||ed arte: numerous. component addltlohs‘ b
since the original design. Fobb b

4.5.3 ., Bellefonte Plant
Section 3.10.5 of criterion N4-50-0702 states:

"A review and reevaluation for loads estimaEEd‘or‘assumed during ' the

design and construction process shall be made. . . . The review/ ‘
reevaluation shall be made prior to initial plant operation. Prior to | |
commercial operation, a live load to be used by the plant operating @ | |
personnel shall be ascertained and documented on a drawing tor use during |
the operating plant life." (Ref. 22> | | | 1 |

TVA stated that it has not performed the reevaluatiOn ‘based' on walkdowns yet

but is planning to do so before fuel load date! However, there is no. ‘ :
documented evidence that TVA plans this to be a comprehensive review for the Lol
effects of accumulated loading based -on the as-built conditions at BLN for
Category I concrete structures.
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The evaluation team reviewed BLN design drawings (Ref. 49) covering general
notes ‘for compopent supports. The drawings do not require coordination and
transfer of hanger design information to concrete design engineers nor do BLN
procedures require such coordination. Neither could the .evaluation team
identify any samples of informal coordination. Furthermore, BLN has design
drawings specifying design floor live load. However, the calculations are not
available to demonstrate that the stated allowable live load is still
unimpaired after numerous component additions since the original design. The
evaluation team observed that the civil engineering discipline neither has a
formal procedure for nor a practice of evaluating cumulative effects of hanger
loads.

4.5.4 Summarized Element Finding

TVA design calculations have not evaluated all individual and cumulative
effects of as-built hangers on concrete walls and slabs of Category I

“structures to establish structural integrity for all four plants. At present,

for SQN and WBN, there are differences between the FSARs and the final design
bases for Category [ concrete elements. [VA does not have formal programs to
coordinate and evaluate the effects of cumulative loading from different
commodities, or to consider feedback from cut rebar effects.

4.6 Auxiliary Building Crane Service - Element 215.7

4.6.1 Watts Bar Plant

A TVA memo from Cantrell and Bonine which received wide distribution
throughout TVA's engineering and construction organizations, establishes
policy to clearly define the role and responsibilities of the two
organizations as follows:

"It is the responsibility of the Office of Engineering (OE) to provide
all requirements in the design output documents to ensure that the final
product, when constructed in accordance with these requirements, will
compy with and perform in accordance with the design criteria and
specifications. . . . All of the requirements necessary for construction
activities are not specified by the design output documents. In those
“areas where the necessary requirements to control the fabrication,
installation, or testing are not defined, it is the responsibility of the
Construction Engineering Organization (CEQ) to provide the
requirements." (Ref. 23)

The main hook of the 125-ton crane services floor elevations 729'-0" and

757'-0" with a hook” reaching down to elevation 722'-0" for ‘maneuvering the
fuel cask in the cask loading area at elevation 709'-0". The auxiliary hook

-
A, e
v
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services floor elevations 676'-0", 692'-0", 713'-0", 737'-0", and 757'-0" with
a hook reach down to elevation 677'-6".  TVA drawings (Ref. %0) show the
service areas of the auxiliary hook which is through hatch openings
approximately 8'-0" by 10'-0". Materials. are' hdusged or lowered through this
shaft to the desired elevation and then moved |nto p0511lon horuzontally with
come-alongs or similar devices.

Section 1.3.4 of the AISC Specnflcatlon For the Design, Fabrlcatldn and
Erection -of Structural Steel for Buildings specifies that the crane runways. be
designed for a lateral force of 20 percent of the sum of the weights of the
lifted load (crane rated load) and of the -crane trolley. In addition, the
crane runway is to be designed for a longitudinal force of 10 percent of the
maximum wheel loads. Such design is industry standard practice for -
construction and operation of industrial facilities (including nuclear power
plants) throughout the country. This provision more than adequately ensures |
safe crane operation when ccme-alongs or similar devices are used to.
horizoantally move the lifted load altached to, and freely auspended from, ' the
cable and hook.

The subject of crane side pulls is addressed in Subcategory Report]30800.3R2
(Ref. 61), (09/04/87). American National Standards Institute (ANSD) = | '
'B830.2.0-1976 (Ref. 60), Section 2-0.2.2.45 defines a side pull as: "The °
portion of the hoist pull acting horizontally lwhen Ithe hoist lines are not
operated vertically " Sectlon 2-3.2 3(d) of the ANSI standard states:

"Cranes shall not be used for side pul%s except when spetlfncalﬁy | ¥
authorized by a quallfued person who has 'determined that the o
stability of the crane is not therebly éndangered, and that varlous
parts of the crane will not be overstressed." =

When qualified personnel act in an 1ntelllgent and prudent ‘manner to perform

the work described above, the crane operation will meet any implied or >tate&
ANSI requnrements given abovm Further, when ‘such personnel act as described
there is. no necessity to evaluate the structures to which the come-alongs are
attached. Such practice is industry standard Wor cbnétruction and operatlon

of industrial facilities including nucuear power 'plants.’

The grating on the floor rated at 100 psf cited in the concern i's the one
located at elevation 692'-0". It is for temporary construction access. Thi=
grating is used during the construction stage for easy access to the lower
floors. This grating will carry approximately 100 psf live .load based on the
8-foot span. This grating will be replaced by tHe germanent plant grating' '
with a design live locad capacity of 200 psf : ‘

4.6.2 Summarized Element Finding

The interface between engineﬁring and constructlon organizations, i< properWy
coordinated through published documents. The TVA sbeCIFﬁcations and design
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requirements applicable to the 125-ton Auxiliary Building crane at WBN are
satisfactory. The 3-1/2-inch-opening grating at elevation 692 feet is
temporary. The final grating is specified on the applicable design drawing
and will be installed according to the current plan.

4.7 Feedwater Heater Monorail Design - Element 215.10

4.7.1 Sequoyah. Plant

TVA decided to replace a total of 12 out of 42 feedwater heaters in late 1984
on both of the SQN units because of mechanical problems encountered. The
feedwater heater replacement involved moving large, heavy (89.000 1ib)
equipment over long distances through confined spaced. The replacement
therefore, required additional monorails at various ‘locations in the turbine
building to transport the heaters. ‘

The SQN turbine building and monorail supports are not Category I structures.
The AISC specification (Ref. S1) covers design, fabvication, and erection of
structural steel. The evaluation team reviewed the feedwater heater drawings,
and confirmed that the correct 1lifting weights were used in the design
calculations. The design calculations and drawings (Ref. 52) were reviewed
for assumptions, logic, analysis, code interpretations, member selections,
connections, and clarity of presentations. The evaluation team found the
design documents well organized, complete, and meeting the AISC requtrements
The team also performed a field walkdown of the as-built installation
including connections. The installation appeared satisfactory.

The SQN site divector had requested a monorail load test prior to lifting the
heaters to ascertain the soundness of the system design. The test was
considered successful by visual observations (Ref. 24). Following the test.
the feedwater heaters were replaced successfully.

4,7.2 Summarized €lement Finding

At SQN, the hangers are structurally adequate for the rated load. Other
reviews, the load test, and the successful heater replacement operation
confirm adequate design.

4.8 . Floor Sleeve Covers - Element 215.11

4.8.1 Watts Bar Plant

A1l mechanical floor sleeve seals in the Auxiliary Building are tabulated in
drawing 47H472 series (Ref. S53). A review of these drawings indicated that
all spare sleeve penetration seals are Type III seal, made of Dow Corning
3-6548 silicon RTV foam with a minimum thickness of 8 inches. All Type III
penetration seals are fire-barrier seals with no air-pressure requirement.

1S s
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The sleeves protrude 4 inches above the floor slab and are filled with silicon
foam fire-proofing material. The top surfaces of the silicon foam are dished
(concave) and appear as though someone has stepped on them. The outside
surfaces of the sleeves are covered with ypllow and black striped reflective
tape which identifies a hazard.

The protruding spare sleeves may create a safety hazard if they are located
along, across, or in aisles and passageways because workers may trip on the
protruding sleeves. OSHA Standards require aisles and paasageways to ‘be. kept
clean and in good repair, with no obstrwction across ov in aisles that could
create a hazard (Ref. 25). In addition to the tripping hazard, a larger
abandoned floor sleeve may also create a hazard if the seal is. accidentally
stepped on and is unablie to support the welght of a worker.

4.8.2 Summarized Element Finding- j .

The potential safety hazard caused by protruding sleeves requires .a woiker
safety evaluation for compliance #ith OSHA. standards. (The documents are not
available to ensure the adequacy of seal foam to support the weight of a
person.) ‘ . \

4.9 Pipe Whip Restraint Design - Element 227.1
4.9.1 Watts Bar Plant

The concern indicates that the oroblems can be identified by examination of
the drawing series 48W1700 (Ref. 39) and further indicates that this is a.
construction department concern. Therefore special emphasis was glven to the
changes required to complete construction of the pipe whip restraints. From a
review of the drawings and documents, it is observed that the general
engineering design requirements as issued for construction are similar to
those used widely in the nuclear power nndustryw o

., Review of the original notes provided on these drawings indicates that
adequate tolerance and flexibility were provided to construction in the area
of welding by notes. However, a further review!/ of documents such' as ECNs.
NCRs, and FCRs (Refs. 39 and 40) indicates. thati a deficiency existed in the
area of weld inspection and documentation. This deficiency was discovered by |
TVA in February 1981 during the review of the turnover package for the .pipe’ |
whip restraints after the transfer of site engineering and inspection = = ' |
responsibility to the Civil Engineering Design Unit. After the location and
review of all existing documentation and a random inspection of the as- built
pipe whip restraints, a nonconforming condition was determined to exist. Lo
Based on this, NCR-3001R was initiated by TVA to determiné the full extent of |
the deficiency and to evaluate its impact on the safety of the plant. As a |
result of this evaluation, TVA reported that a significant deficiency existéd\
which could have affected plant safety. Therefore the above hnformation was '
conveyed to the NRC in April 1981,
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Subsequently, TVA reviewed, evaluated, and corrected any weld deficiency that
might have existed for all affected pipe whip restraints as described in TVA
memo from Cantrell to Wilkins (Ref. 56 and S7) dated 1981 and January 1982 and
further documented in NCRs 3001R and 3523. Final TVA closure of pipe whip
restraint welding and inspection issues was November 1985 (Ref. 58).

NRC I&E Inspection Reports S50-390/83-27 and 50-391/83-19 (August 1983)
Iindicate that the NRC has reviewed documentation and inspection sheets for
NCRs 300iR and 3523 and has found them and the corrective action to be
acceptable for NRC closure of pipe whip restraint welding and inspection
issues (Ref. 26).

4.9.2 Summarized Element Finding

The concern is related to reconciliation of the as-built condition with the
design requirements regarding the welding of pipe whip restraints.
Construction Engineering Department used incorrect inspection procedures,
which resulted in improper inspection and insufficient documentation. This
condition was corvected. The NRC reviewed the applicable correction documents
and found them and the corrective action to be acceptable.

4.10 Pipe Whip Restraint Design - Element 227.2

4.10.1 Bellefonte Plant

The stated concern indicates that whip restraints are needed on the 36-inch
decay heat removal (DHR) piping coming from the borated water storage tank
(BWST). Pipe whip restraints -are structural protective devices that permit
some pipe motion and rotation but limit or prevent unrestricted pipe whip.
Pipe whip is the movement of a pipe caused by the jet thrust resulting from a
pipe failure. -

The postulated types of pipe failure and the criteria for corresponding
applicable piping are (Ref. 27):

o] Circumferential ruptures and longitudinal splits, which necessitate
pipe whip restraints in high energy lines

o) Through-wall leakage cracks, which do not require provision of pipe
whip restraints, in moderate energy lines

The critertfa for establishing high and moderate energy system classification
are governed by the maximum operating temperatures and pressures in the
system. According to BLN FSAR the DHR is a moderate energy system (Ref. 27).

In addition, the review indicated that there is no 36-inch DHR piping coming
from the BWST. BLN design criteria diagram drawing shows that the DHR pipe

KNS
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coming from the BWST has a 36-inch diameter at the nozzle location with a
reducer to 24-inch-diameter pipe. The detailed section at the nozzle in the
drawing used for construction shows a 30 inch diameter nozzle.

4.10.2 Summarized Element Finding

The probleém relates to the decay heat removal plplng which is a moderate
energy line at BLN and therefore does not require whip restraints. In .
addition, a discrepancy was noted bptween the design documents and the FSAR
regarding the nozzle size.

4.11 Summarized Subcateqory Findings

A summary of the classified findings is provided in Table 1. Class A and 8
findings indicate there is no problem and- that corrective action is not
required. Class C, D, and-E findings require'correéctive actions. ' The
corrective action class, defined in the Glossary Supplement, is identified in
the table by the numeral combined with the finding class. -

The summary of findings by classification is given in Table 2. 'HWhere more
than one corrective action is identified in Table 1 for a single finding
(e.qg., element 215.11, Finding "a"), Table 2 counts only a single -
classification. Thus. Table 2 identifies one finding for each issue
evaluated. Of the 42 findings identified by & classification in Table 1, 16
require no corrective action. Of the remaining 26 that required corrective
actions, .eight resulted from peripheral issues uncovered during the ECTG
evaluation. ‘ L

Even though TVA had initiated some corrective actions before ECTG evaluation
that relate to two findings each for BFN and BLN of element 215.2 addressing
cut rebar, its original scope was very limited, requiring only a cursory
review. Slmxlarly, TVA was also conducting floor live load evaluations for '@
SQN and WBN thdt relate to one finding each of element 215.6, which addresses
hanger loads on structures. Again, TVA's initial scope:.was not compxehen51ve :
enough to address the findings. Therefore, for !the purposes ‘of Tables 1 and
2, complete corrective actions are considered taken as .a result of the ECTG.
evaluation. From Table 2, the ratios of issues lorifindings requiring
corrective action to the total number of issues evaluated, by plant -are as
follows:

WEN  SQN  BEN BN | |

Issues or findings requiring ] 5 7 6 8
corrective action S
Total number of issues evaluated Y7 10 6 9
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The apparent differences between the ratio for WBN and the ratios for the ~
other plants are due to the sequence of evaluation and the utilization of the
results obtained from WBN. The Emplioyee Concern Special Program started at
WBN and was then expanded to cover all other plants. Through the general
approach review process, those issues that were site-specific, and not
safety-related, were not evaluated at the other plants.

S. CORRECTIVE ACTIONS

The evaluation team reviewed the corrective action plans for all four plants
and found them acceptable to resolve the findings. The corrective action
plans are described in Attachment B.

The general areas of corrective action are described below for each element
revieved for this subcategory. Following this is a summary discussion of the
information presented in Table 3.

5.1 Cut Rebar Control and Hanger Loads on Structures - Elements 215.2 and
215.6

TVA plans to combine the corrective actions for these two elements at SON,
BFN, and BLN, as follows:

0 Perform document search and compile relevant information on drawings
o) Supplement with field walkdowns and reconcile with drawings

o Select the most critical concrete elements for detailed evaluation
to verify their adequacy to meet the design commitments

0 Revise FSAR as needed to identify the desiyn methods used in the
evaluation

[o) Develop procedures to control construction and operation activities
and to provide engineering direction for evaluatlon to address
future plant modifications

- TVA also plans. to follow the corrective actions described above for element

215.6 at WBN. Corrective action plan detail is provided in Attachment 8 to
this Subcategory Report.

5.2 Floor Sleeve Covers - Element 215.11

To comply with personnel safety requirements, TVA has committed to the
following actions at WBN:

o] Perform personnel safety inspection of the plant area to identify
and eliminate tripping hazards £ o
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o Evaluate adequacy of floor sleeve seals to determine if they can
support anticipated lodds

Corrective action plan detail is provnded in Attachment 8 to this Subcategory
Report.

5.3 Pipe Whip Restraint Design - Element_ZZ?,a
TVA has committed to the following actions at BLN:

o Review all safety-related piping/tank interfaces for «th|stency
‘between the design criteria dlagram< and all other appl:cable design'
documents

o [dentify all discrepancies among the documents and correct. them'as
appropriate Lo

5.4 Summary of Corrective Actions

Table 2 identifies 26 findings that require corrective action. Because some
of the findings were combined and were common for more than one plant, there
are eight corrective action descriptions in this subcategory. Table 3 shows
these eight corrective action descriptions. along with finding/correccive' '
action classifications. The :corrective action descriptions are a condensatlbn‘
of the more detailed corrective action information provided in Attachment'B.
Table 3 indicates the plant or plants to which a corrective action is
applicable by the Corrective Action Tracking Document (CATD) coﬂumn where thb ‘
applicable plant is ldentlfied by the CA]D number. ' - |

From the Fundlng/Corrective Action Classification column of Table 3, it can be '
seen that of the eight corrective action descriptions identified, three

involve additional evaluation to determine if plant modifications are P
necessary, two require changes to procedures, and the remaining three require '
some type of documentation remedy. In addition, the CATD column of Table 3
shows that, in most cases, a particular corrective 'action description is '
applicable to more than a single plant. Finally, with respect to corrective
actions, Table 3 shows that, of the ten elements in this subcategory, only

four require corrective attions. and elements 215.2 and 215.6 require most of
the corrective actions.

The "significance of corrective actions”" column of Table 3'shows that the:
primary activity to be performed by TVA is documentation change as a result of
the eight corrective action descriptions. This activity requires preparing °
new calculations, drawings, and procedures. Two of the eight corrective
action descriptions will result in reduct:ons in design margins and, ‘as

Table 3 shows, three of the eight could potentially require physlcal
modifications of the plant. The necessary evdluations which have not been
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completed for all plants will determine the extent of physical modifications.
However, on the basis of experience with other nuclear plants, this
possibility seems remote.

5.5 Corrective Actioh Status

The following is the current <September 1987) status of the corrective actions
for this subcategory:

0 215.2 and 215.6, Cut Rebar Control and Hanger Loads on Structures

- The corrective actions necessary for SQN restart are complete,
were reviewed by the evaluation team in June 1987, and were
deemed acceptable (Ref. 29)-

- As discussed in Section 4, WBN already ‘-had an. acceptable cut
rebar control program. And the corrective actions to assess
cumulative effects of hanger attachments at WBN are based on
comparison with SQN because WBN is a sister piant to SQN. The
related work is essentially complete.

- BFN awarded a contract in the summer of 1987 to an
architect/engineer company to veriﬁy the structural adequacy of
its Class [ concrete elements. The related work is in progress.

- BLN has. initiated appropriate corrective actions for this
substantial task because of the large number of cut rebar
releases and hanger attachments that have undocumented
engineering judgments (CAQR BLF 370073).

o 215.11, Floor Sleeve Covers (at WBN only) and 227.2, Pipe Hhip
Restraint Design (at BLN only) - The required corrective actions for
these two elements. are not complete.

6.  CAUSES

Table 3 identifies one or more main causes for each problem requiring
corrective action. For each corrective action, the most important cause is
identified; however, in many instances it was observed that the problem
resulted from a combination of causes, each of which should be identified.
Therefore, more than one cause is identified for those corrective actions.

The following discussion describes the causes identified in Table 3 and the
associated element evaluations with negative findings identified in Section 4.
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6.1 Cut Rebar Control - Element 215.2 . o ’

The evaluation team found that assessment calculations (Refs. 34, 35, and 36) |
of Category I concrete elements for cut rebar were either incomplete or = ' =
unavailable at SQN, BFN, and BLN because engineering judgments were often made
without performing detailed calculations. ' In addition, updated as-built cut
rebar drawings were not available for an overall assessment of the concrete
structures. This subject was not adequately'addressed by Engineering because

of lack of sufficient involvement in technical matters by responsible

first-line and second-line engineering supervisors. ' ' ' = =

Also, SQN did not have documented procedures for monitoring and evaluating cut
rebar. This deficiency occurred because practices then current within the
industry were not followed. In addition, at all plants except WBN,
communication/coordination was not adequate betwWeen Engineering, Construction,
and Operations to assess the effects of cut rebar, resulting in a degree'of
compartmentalization for this subject. o

At BLN, NRC 1982 inspection items have remaired open. [This lack of resolution
of items occurred because of a lapse in communication between ‘Engineering and'
Licensing. ‘ o .

6.2 Hanger Loads on Structures - Element 215.6.

TVA did not evaluate cumulative effects of as-built hangers on Category I ' ' ' |
concrete walls and slabs and establish structural lintegrity for all four ' |
nuclear plants. This resulted from the practice of exercising engineering
judgment by engineers designing hanger supports' for various Category [
components. Furthermore, complete as-built drawings'showing all major hanger '
attachments were not available to facilitate overall assessment. ' The main '
cause for this practice continuing at all four 6I$nt§ was' lack of sufficient
leadership in technical matters by the first- and second-line engineering
supervisors. A contributing cause was a lack of consistent policy and '
procedure to address as-built information requirements. o ]

TVA does not have formal procedures requiring coordination and evaluation. of
cumulative effects of hanger attachments. This deficiency at all four planFs
resulted from inadequate interaction and communication amqng:Emgineqring‘
disciplines as well as among Engineering, Construction, and later, o
Operations. Also, prevailing nuclear industry practice was not followed ‘in
this regard. ‘ ' ‘

For SQN and WBN, at present, there are differences between the governing
‘building codes identified in the FSARs and the codes'used 'in the final
assessment calculations. The lack of timely resolution of differences
resulted from inadequate training in the procedures established for design -
process. control. This deficiency also resulted from lack of communication
between the design engineers and their supervisors' régarding technical matters.

~
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6.3 Floor Sleeve Covers - Element 215.11

The evaluation team determined that abandoned protruding sleeves at WBN were
not documented as to whether they created industrial safety hazards. Clearly,
compliance to OSHA regulations was not evident. The abandoned sleeves
resulted from inadequate .coordination among the responsible mechanical,
electrical, and civil engineers. In addition, the structural adequacy of seal
foam within the sleeves was not documented as to whether it met physical
separation requirements of a nuclear power plant. TVA ONE apparently had
accepted the adequacy of sleeve foam based on engineering judgment but without
documenting the logic and rationale.

6.4 Pipe Whip Restraint Design - Element 227.2

The tank nozzle size for the decay heat removal piping at BLN was found to be
incorrect on a drawing. This discrepancy resulted from engineering error in
transcribing the information on the BLN design criteria diagram.

6.5 Summary of Causes

The consideration of main cause showed that, for this subcategory, three major
groups of causes were represented - management effectiveness, design process
effectiveness, and technical adequacy. Using these groups, the unweighted
totals from Table 3 show that 12 causes are in the management effectiveness
category, five are in the design process category, and four are in the
technical adequacy category. Thus, the management effectiveness category,
covering supervisory effectiveness, dominates in evaluating the summation of
main causes:

The following observations apply to all four nuclear plants. The extent to
which supervision is engaged in design work was examined on the basis of the

negative findings identified. The responsibility of first- and second=line

engineering supervision usually includes the overall review of the design and
document control, and establishing and maintaining procedures that ensure
compliance with the FSAR commitments. However, the combination of unclear
design bases, undocumented design judgments and practices, lack of design
commi tment compliance, and absence of design verification documentation
contributed to uncertainty regarding the design control process in this area
of review. The observation of insufficient technical design and document
control, which was encountered in the findings related to che cut rebar and
hanger supports, indicates there was.insufficient involvement on the part of
engineering supervision in the design and control process in these two areas.
The errors that occurred for this subcategory are those of omission.
Inadequate procedures and lack of supervisory attention led to oversight in
both verifying the design and properly controlllng and directing construct1on
regarding installation and modification in these two areas.

26360-R23 (03/16/88)




TVA EMPLOYLE CONCERNS REPORT NUMBER: 25000
SPECIAL PROGRAM REVISION NUMBER: 3
‘ Page 28 of 37

—— i, —

However, evaluation of the other Fundunqs in'thiis 'subcdategory indicated that
there were adequate procedures and acceptablé sUpérvnsory control of the ‘
associated design process. | [ !

7. COLLECTIVE SIGNIFICANCE

Evaluation of the civil/structural design issues raised by 13 TVA employee
concerns that were identified in this subcategory'indicated that a generic
problem that would affect design margins of concréte components existed ' |
because of lack of assessment and documentation of construction completion and
design modification. Two common elements indicating this were the cut rebar '
control (element 215.2) and the hanger loads on structures (element 215.6).

The construction completion and modification icontroli methods and procedures’ |
for these elements were found to be insufficient to document the as— installed
design margins. Issues raised in four of the 13 concerns addressed this:
problem.

Another concern dealt with a potential v:olaﬁioh of standards dnd 1mp|opér Lol
coordination (element 215.11) and was seen as an isolated instance. Moreover!
a documentation error, which does not directly relate to the expressed cénce:h
and had no effect on the design margins, was identified (element 227.2).

Issues raised in the other seven concerns were found by the evaluation téad té
be invalid, and therefore, no further correctlvp action was needed ‘

In investigating the specific reasons of the identified problems, the P
evaluation team found a broader issue of insufficient attention to detail and
" thoroughness in reviewing calculations.  The design of nuclear power plants
requires the consideration of many untque items not qenerally considered in
nonnuclear appllcatmons Therefore, it is essentnal that the first-line
engineering supervision be coqntzant with nuclear power plant design in order
to anticipate and address all the desngn needs. in a logical manner .

Corrective action plans for the four nuclear plants for this subcategory, as
well as for a CAP closure program for the SQN restar( were prepared. by TVA and
submitted to the evaluation team for concurrence. ' Generally, the team
observed that the documents submitted initially: by cognizant engineers of ajl
four plants were incomplete and requtred severa% resubmitlals before theﬁ were
deemed acceptable. This activity is indicative of lack of appreciation by
first-line supervisors for the documentation needs of nuclear power . plants,
and reinforces the need for more attention toward enqurinq that programs
required for an effective and thorough deslgn process are- established and
implemented.

One observation of the first-line engineering supervisors is that their :
actions in this area appeared to be a continuation of past practices whed | |
documentation requirements for nuclear power plants were not as extensive. 'In
light of the. major events that have transformed the nuclear industry, TVA, to
some degree, has demonstrated a failure to document the collective needs lof'a
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complex multidiscipline effort. Indeed, a compelling close relationship
between commitments, engineered design, and constructed plant is essential for
these discrepant issues.

To address the general broader issues of TVA's past difficulties in the
nuclear area, the Corporate Nuclear Performance Plan (CNPP) was created

(Ref. 5). In addition, SQN, WBN, and 3FN have generated plant-specific
nuclear performance plans (NPPs) to further define the programmatic actions to
be taken for their facilities (BLN is broadly addressed in the CNPP).

In general, TVA senior management has identified the need for strengthening
its Engineering organization in response to the requirements of nuclear plant
design. The Engineering organization is responsuble for the -content and
quality of the design documents and for ensuring that they conform to sound
engineering principles, licensing commitments, and Quality Assurance ‘program
requirements. This need for strengthening is based, in part, on deficiencies
in design process effectiveness, which are partially illustrated by the cause
discussion in Section 6. This need is also partially based on past .
implementation of the TVA Quality Assurance program. Thus, the need for
strengthening the Engineering organization, as indicated by the NPPs, is
accomplished primarily through additional training of the DNE personnel to the
requirements of that program and to basic management principles. ONE Nuclear
Engineering Procedure NEP-5.2 (Ref. 54) and policy memo PM 87-35 (Ref. 55)
clearly delineate the responsibility, authority, and accountability of the
Project Engineers and Branch Chiefs. The Project Engineer is responsible for
work scope, budget, and schedule, and for ensuring that project work is
executed according to plan and in conformance with the technical direction of
the Branch Chiefs and the requirements of the corporate QA program. The
Branch Chiefs are responsible for staffing levels and qualifications of
technical personnel on the projects, and for the technical adequacy of the
engineering design. The Branch Chiefs are the final technical authority
within DNE, and have the authority to stop work that does not conform to
established requirements. In the past, Branch Chiefs' authority or resources
to fully administer technical reviews was limited. Under the restructured
organization, the Branch Chief provides engineers and- technical direction for
the Project Engineer; the Branch Chief also assesses the need for technical
reviews, develops a document review and approval matrix, and schedules reviews
as required. These programs have been started but have not, as of Revision 2
of this report, been fully implemented.

An independent audit on the effectiveness of the implementation of the total
Quality Assurance program is instituted by Engineering management, as a
management tool, to additionally ensure that management policy is being
enforced. This audit function is provided by the Engineering Assurance (EA)
organization.

The focus of this report has been on related negatjve findings. However, it
is important to emphasize that employee concerns in this subcategory
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identified only a fraction of the total tecnnical scope.of ‘the TVA' . = | | | | *‘
civil/structural design group. In addition, as discussed earlier in this !
section, out of a total of 13 employee conce:n@.\ﬁnWe 'were found to be valid,

and there is remote potential for plant modifications. The resulting = | | | |
corrective actions are mainly :to compile and to prepare documentation. ' The

TVA design process addressed within .the limited area of this subcateqory was:

detérmined to be generally sound with a few exceptions, as discussed, for cut

rebar control and the cumulative effects oF hanger loads. ‘

The findings of this subcategory are combined with ithose of other subcatedory |
reports and reassessed in the Engineering category evaluation, which has

assessed the broader -issues identified and has |ssued ‘necessary. coruectlve
actions tracking documents.
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CLASSIFICATION OF FINDINGS AND CORRECTIVE ACTIONS

E)ement

215.1 Seismic Criteria

215.2 . Cut Rebar Control

215.3. Radiation Shielding
Seismic Analysis

215.4 Turbine and Service Building

Roof ing

215.6 Hanger Loads on
Structures

'215.7  Auxiliary Building

‘Service Crane

215.10 Feedwater Heater Monorail
Design

-

TABLE 1

Issue/
Finding**

c

oo anoa

Qo

oW

* Explanation of classes is on the next page.
**Defined for each plant in Attachment B.
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TABLE 1 .(Cont'd)

Fi'ding/Corfeétive

Issue/ -ction Class*
Element Finding**  SO8  WBN  BFN  BLN
215.11 Floor Sleeve Covers a - D6 - -
‘ - D7 - -
227.1 Pipe Whip Restraint Design d L - S -
227.2 Pipe Whip Restraint Design a e A
b - £3
*Classification of Findings and Corrective Actions| |
A. Issue not valid. 1. H -dware
No corrective action required. ‘ a. P sjcedure -
B Issue valid but consequences acceptable - 3. & ‘umentation
No corrective action required. 4T x:nung
C. Issue valid. Corrective action S. & lysi
initiated before ECTG evaluation. 6. & ‘Iu¢txong
D. Issue valid. Corrective action - 7. #& er (Compliance
taken as a result of ECTG evaluation. © o+~ a h OSHA):
E. Peripheral issue uncovered during ECTG ‘ ]
evaluation. Corrective action required. = - ‘

**Defined for each plant in Attachment B.
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TABLE 2

FINDINGS SUMMARY

Classification of Findings

Issue not vali

d. No cor}ective

action required.

Issue wvalid but consequences acceptable.

No corrective

Issue valid.

action required.

Corrective action

inittated before ECTG evaluation.

Issue valid.

Corrective action taken

as a result of ECTG evaluation.

Peripheral issue uncovered .during

'ECTG evaluation.

required.

Total

Corrective action
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Plant
SQN BN BFN- BLN  Total
3 11 0 1 15
0 1 0 0 ]
0 0 0 0 . 0
5 3 5 5 18
2 2 1 3 8
‘10 17 6 - 9 42
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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 ¢learly defined.

2. Inadequate quality ¢(Q) training - Personnel were not fully trained
in the procedures established for design process control and in the
maintenance of design documents, including audits. -

3. Inadequate procedures - Design and modification control methods and
procedures were deficient in establishing requirements and did not
ensure an effective design control program in some areas.

4. Procedures not followed - Existing procedures controlling the design’
process were not fully adhered to.

5. Inadequate communications - Communication, coordination, and
cooperation were not fully effective in supplying needed information
within plants, between plants and organizations (e.q., Engineering, .
Construction, Licensing, and Operations), and between
0 interorganizational disciplines and departments.

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

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

8. Inadequate design_bases - Design bases Qere-lacking, vague, or
incomplete for design execution and verification and for design
' change evaluation. :

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

10. Inadequate as-built veconciliation - Reconciliation of design and
licensing documents with plant as-built condition was lacking or
incomplete.

26360-R23 (03/16/88)
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11. Lack of design detail - Detall in design output documents was:. ’

insufficient to ensure compliance with design xequtrements

12. Failure to document engjnePrlng udg“ents - Dogumentatlon Justlfy\ng
engineering judgments used in the de;xgn pxoce<s was lacklng or
incomplete.

13. Design criteria/commitments not mét L Uesign\cr1tér1a or lluens1ng
commi tments were not met. :

14. Insufficient verification documentation - Documentation Q@ wis | ||
insufficient to audit the adequacy of design and installation.

15. Standards not followed - Code or 1ndustry ,tandards and prartlcex
were not complied with.

«

16. Engineering error - There were errors or overslqhts in. the 1
assumptions, methodology, or Judgmenrs used fin ‘the design process.

17. Vendor error - Vendor design or suppvied ltems were deflCIent for ||
the intended purpose. | |

Classification of Corrective Actions - corrective actions are class1fhed a<
belonging to one or more of the follow1ng groups:

1. Hardware - physical plant changes

2. Procedure - changed or generated a procedure

3. Documentation - affected QA records

4. Training - required personnel education

S. Analysis - required design ca]culations; etc., .to'resolve = | | !

6. Evaluation - initial corrective action plan indicated a need to '
evaluate the issue before a definitive plan could be established.
Therefore, all hardware, procedure, etc., changes are not yet known'

7. Other - items not listed above

Peripheral Finding (Issue) - A negatxve finding that does not result diroctly ‘
-from an employee concern but that was .uncovered during the process of

evaluating an employee concern. By def;nition peripheral findings (issues)
require corrective action. : C

2636D-R23  (03/16/88)
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Significance of Corrective Actions - The evaluation team's judgment as to the
significance of the corrective actions listed in-Table 3 is indicated in the
last three columns of the table. Significance is rated in accordance with the
type or types of changes that may be expected to result from the corrective
action. Changes are categorized as:

o] Documentation change (D) - This is a change to any design input or
output document (e.g., drawing, specification, calculation, or
procedure) that does not result in a significant reduction in design
margin.

o) Change in design margin (M) - This is a change in-design
interpretation (minimum requirement vs actual capability) that
results in a significant (outside normal limits of expected
accuracy) change in the design margin. All designs include«margins
to allow for error and unforeseeable events. Changes in design
margins are a normal and acceptable part of the design and
construction process as long as the final design margins satisfy
requlatory requirements and applicable codes and standards.

o] Change of hardware (H) - This is a physical change to an existing
plant structure or component that results from a change in the
design basis, or that is required to correct an initially inadequate
design or design error.

[f the change resulting from the corrective action is judged to be
significant, either an "A" for actual or "P" for potential is entered into the
appropriate column of Table 3. Actual is distinguished from potential because
corrective actions are not complete and, consequently, the scope of required
changes may not be known. Corrective actions are judged to be significant if
the resultant changes affect the overall quality, performance, or margin of a
safety-related structure, system, or component. - »

2636D-R23 (03/16/88)
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ATTACHMENT A

EMPLOYEE CONCERNS
FOR SUBCATEGORY 25000

Attachment A -- lists, by element, each employee concern evaluated. in the
subcategory. The concern number is given, along with notation of any other
element or category with which the concern is shared; the plant sites to which
it could be applicable are noted; and the .concern is quoted as received by
TVA, and is characterized as safety related, not safety related, or safety

significant.

: ‘ 0107A-R64  (03/16/88)




CUNCERN
ELEMENT NUMUER
215.1 V0O-85-005-00Y
’ OH-85-007-00/
2i5.2 1fi-85-257-U05
=15 -Bo8-004
[ 215.3 1Hi-8a-319-00/
215.4 11-85-821-001
215.6 18-85-220-1003

. {shared witn 10200)

{11-86-173-u0l

"

*  SR/NU/SS wdicates safety rel
applied by VA petore eviluat

ATTACHMENT A
EMPLOYEE CONCERNS FOR SUBCATEGORY 25000

PLANT APPLICABILITY
WeAllon S W6 B BN
Syit X I8
WLk X A
agil A X X R
ol A A X A
il X
i 1 4
WUl X X A A
noN X A X A

ated, not sately related, or safet

ions.

REVISION HUMBER:
PAGE A-2 OF 3

CONCERN DESCRIPTION*

“Sequoysh NHuclear Plant is sited on an earthquake fault that runs from
around Chattanooga to north of Xnoxville. [f there were an earthquike
power plant structures could fail.* (SS)

“Jdatts 3ar is sited on an earthquake fault that runs from around
Chattanonga to north of Knoxville. If there were an earthquake power

nlant structuras could fail.* (SR)
Structural luu.ljl‘iiy of containment a".d craiie walls in the rostler
building is in question because of over .2000 knuwn-released Lo Care
rill/cut rebar. . . . (SR} -

“Cl stated that cutting of rebars in crane walls R8-1 and W-E1 tor
penetration of ducts,conduits and pipes could nave weikened Lhe
overall structure. Cl declined to provide addltluual

information. . . . (SR)

"hieed yeneric )cismic aalysis - plant wide = to expshite nstailmg
radiation shielding. Present approach requires €ase-by-Case analywie
wnich is wore nusll/ over the dife of the plant.* (i)

“goofing on furbine and Service UIUgs. not properly desigmal = hae
already veen replicéd once, ind is stiil subject o spring ifedks
everywhere that someone steps on it. Designer oaitted 3 critical
Iayer of protective buard between: insulation and fiberylessy 3:4 - oy
matting., People told TVA Management that this would happen, bul 144

ignored them. No further detalls available.* (H0)
“ln Unit -2, due L0 excessive nuwder of hangers heinq used in reactar
bldg. annulus areas and air pockets in concrete walls in annulug
from azimuth 292 to 358. the structural integrity of the suppocting
walls/floors is questionable....” (SR}

“C1 is concerned that design calculations have ndt considered the

wciynt of ail fextra® hangers added with respect to concrete
structures (walls & ceilings)....* (3R)

y swymificant-per €516 -deteraination-criteria-in the £CI5 Progran-masaa) 3o - -

s,
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»

. CUKCERN PLANT APPLICABILITY
LLEMENT NHUMIER LUCAT 10N SN WeN  urfi BLA - CONCERN DESCRIPTION®
215.7 IK-8Bo-281-003 HUN X “Ihe TVA design organization has an ‘inflated® idea of their
abililjes. due to their not realizing the amount of field engineering
which is required to make the designs work at all. Cl stated, as 2
typical example, the Auxiliary Building 125 ton crane, which can only
set a load on 2 out of S floors due to the floor opening design.
Also, on one floor, design has used 3 1/2* opening grating, which is
only rated at 100 1bs. per square feet load. HNuclear Power concern.
CI has no further information.* (hO) '
215.10 LUA=85-u01 Syi X . “Structural integrity of the feedwater heater monorail-hangers.™ (i)
. 215. 11 AdN-U283 HON X “Metal covers need to be installed over sleeves in the floors of the
’ Auxiliary Building which have been foaned. An example would be in
Security on the west side of the elevator on elevation 713.% (1) |
221.1) €x-85-u37-vul-R1 Wl £ “Protective devices (P.D.0's) also known as pipe whip restraint
structures in reactor building Unit 1 have problems. The drawings
1341700 series can be referred to for identification of the
problems. . . .* (SR)
227.2 uNP-uCP-lu.Ja-Q-G BLN X . “dhip restraints needed on 35" SS DHR piping coming from BHST.* (3&)

\,'

& SR/NU/SS indicates safely related, nol safety related, or safety significant per ECTG detenaination criteria in the ECIG Program manual and
applied by TVA betoure evaluations.

. 26200-10 (03/15/88) .
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ATTACHMENT B8

SUMMARY OF -1SSUES, FINDINGS, AND
'‘CORRECTIVE ACTIONS FOR
SUBCATEGORY 25000

Attachment B -- contains a summary of the element-level evaluations. Each
issue is listed by plant, opposite its ‘corresponding findings and corrective
actions. The reader may trace a concern from ‘Attachment A to an issue in
Attachment B by using the element number and applicable plant. The reader may
relate a corrective action description in Attachment B. to causes and
significance in Table 3 by using the CATD number which appears. in Attachment 8
in parentheses at the end .of the corrective action description.

The term “Peripheral finding" in the issue column refers to a finding that
occurred during the course of evaluating a concern but did not stem directly

from an employee concern. These are classified as "E" in Tables 1 and 2 of
this report. ‘




ATTACHIENT B R SJON NU? :
SUAMARY UF ISSUCS, FIHDINGS, AND,CURRECTIVE AC'IUN5 ngésé-Z ;gwggk' ’
FUR SUBCAI[bURY 25000 *

fssues Findings Corrective Actions

. Element 215.1 - Seismic Criteria
AXARKKRARAKRRRAARARKRR

SQN SUN "SOH

a. SQN is on an earthquake fault that a. Ihe Sequayzan Nadlesr Plant 15 'located in an area withn +d.  HNo corrective action is required.
runs from Chattanooga Lo-Knoxville. T oseverd]l thrast faalt, anicn Leend northeast-soutiwest. '
None of these thrast feulls ore Cansidered earthquake
fanlts {i.c., faults capanle of producing-significant
earthgquiakes widch could adversely affect the Sequoyan
Nuclear Plant).

b. Plant structufes could farl in an b. TVA investigations of the qealagy, szismology, and .
earthquake. geol;cnulgal cngun.;rlng condltlon> a5 presented in FSAR
Update, Scection Z.5 tirough Anendaent 3 have thoroughly
. exanined the saoject and have concluded that the seismic .
response spectrd used 1n the Jdesign for Sequoyah are

adequate Lo ensure s3fe snuldaan of the plant.

n

Int
lnat

he Sed throuy
0 Ihe present Jdestin basis lor SJN is adequate ta .
wll"SlJnd tae glfUuls of cdrthﬂJALS aitnout loass of

T sergnie | .l.._-.u‘u I creacta

©
-s
3
\

© percentile site-spdcafic rcspouse spectra and .aee
~objective of 342 Scectwon 3.7,

PEL] WBH A3
3. HWBH is on sn eartliyuane faull that &. Ine Watts dar faclzar ¢lant s Jucated 1n an ored aiih d. v Corrective action is required.
runs from Chattanvuya to Knoxville. seversl torust taults whiln trend northedst-soutnaest.
These tnrust fiults are nat cunsidered eartugaase faults
{i.c.. faalts codaple of producing significant
2artnquakes wiich Could Jﬂvchcly Jflect the Watls dar
St o oo oo oo oo JNuctear Plant)., - -

. “Piant structures could fari fin an - - - - b TVA investigations oi° the gealugy, seismolugy, and = =~ U, lie corrective action is required.”
earthquake. geotecnnical endueering Saaditions as preseated in tne
FSAR, SeClion Z.% throuyn Anendnent 54 have thorouguly  «
examined_tne_subject _and nayve concluded that the seismic
response speclrd used n the deslgn for Watts Bar are
adequate- 1o ensure-sote shutdown of -the plante— - -
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Fud SUBcAl 50Uy

. Faidings Corrective Actions

Element 215.1 - WBN (Continued)

"

BFN
(NIA)
BLN

(H/A)

ti.lﬂ:ill'lliltﬁlli

Element 215.2 - Cut Rebar Control

ARARRARERANRRRRRAS

SQN

a. Cutting of rebar in reactor
" containment and the crane walls

inside the reactor building
could have weakened the structure.

2479D-14  (01/18/88)

B

In the WoN SER througn Supplencnt 4, the HRC has
concluded that bysed on review comparison of the geology,
seismolagy, and structural simbarities of 48N and SQN,
TVA has provided the staff w~ith all information necessary
to evaluate, assess, and Support TVA's conclusions
concerning the safety of the datls Bar site.

In the SQN SER througn Supplement 6, the NRC has
concluded that:

o The present desiyn basis for SQN is adequate to
withstand the effects of earthquakes without loss of
capability to perfora the required safety fuactions.

o The SON seiunic Category I structures are acceptable
for seismic loadings calculated on the basis of the
84th pecrceutile site-specific response spectra and
meet the objective of Standard Review Plan {SRP)
Section 3.7.

BN wFi
(N/A) (7A)
BLH . BLH .
(N/A) (N/A) :
SQi . SN
a. The issue that cutling of rebar in reactor contaimment a. IVA's corrective action plan (CAR)
and the crane walls inside the reactor building could assesses cut rebar to ensure structural

s i ral

have weakened the structure is a valid.issue that needs
to be addressed. The evaluation team, however, could not

structure because of the lack
cumulative assessme mp lemented

it PART

THIS : i
T . £
i B T e
&? - tota] acti
l Cul rebar and takes into consideration

. o M . RULVEL Lot r .
SUMMAKY Ot [53uUes, FHiulil e cHIVE ACTIONS Page_ 8-3

“
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SUHMMARY UF 155UES, FLNDINGS, ARD CURRECTIVE ACYIONS Page B-4 of 28
‘ FOR SUBCATEGURY 25000

Issues ) Findings Corrective Actions

tlement 215.2 - SQN (Continued)

the roduction of member capacity as well
as increases due to additional hanger
loads. This CAP is.for hoth pre restart
and post restart activities.

@ Restart

\ V’ he\e activities will include reviaas,

W ations, and critaria changas ur
\ ﬂ ﬁg,dw re fm.s as requlred In-addition,

Vﬂ i LEUUI‘!‘:S Hlll De rEVl)LU and
to describe the process for

|
|
}. \ \ mﬂaﬂprova] and documentation of
| \\ =2\
| \ '
’

thy\n the Réactor Building
ed\by a series of [Va

dng\the construction phase
ny turnpver ta. . . . . . .
o], A baseline waa vt
veh:.ied h.hcd on’

assessaent of the
bar_cuts, _As the
Id all and crane
}t d-in the -
structurul
Rignificantiy

- — walls to be APRI U] li(tl: 4 a50ns
stated bove.

general consistenc
rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr oo - - - —o-map-and the as-buil
. for these walls.

214K (0V/18/33) P Y ] N .
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FOR SUBCATEGORY ¢5000

Findings

RLVELTON NuMsi: 3
Page B-5 of 23

Corrective Actions

Element 215.2 -~ SYK (Continued)

)

2479D-14  (01718/88)

These walls will then be evaluated for
combined effects of cut rebar (215.2) and
hanger loads (215.6) to ensure and
document hey meet the design

are slzéd'{o the prescrinad
athég.- than khielding and are
1y cdt rebar. The
copsury with this
(ré§Sc s stated and

This approacA w hgstfggg A gra»
percentage of\ cupt Jotation ror
use in the de a1%!8’tss SERL R0 ensure
and document chnfgrifdice !
criteria and FYWR¥romit
results of this\fipst a 1t}do not
meet these requiy
techniques will
applicable floor
lowered or hardwafe
provided. Howeve

rather than a struct
issue. This is cons
evaluation team experience on other
nuclear power plant applications.
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Corrective Actions

Element 215.2 - SYN (Continucd)

‘ll.kla (01 /10/33)
W

. -

1

Auxiliary Buildint

jowed tne‘ﬂﬂct

iliary Bu g

JVA re
SUH Ay

criticql structu le
the U-tin | )
AlS for} ddtaj pd ®Valuad

has healy Joad magaifid

avents d‘ is mog m.al
rebar. tm evalum t
llll) SeeCgion lUTa ul. r

o il J’&’#&‘%ﬁ?

A field 4a

ctural Halls

ral walls of the
or the-most

ents and selvadtad
columns Al3 and
ion. This wal}

! by Lhe seismic

Voto have cut

am cuncurs witn

asons stated.

d of SN ang A
fut rebar data.
wl 11 be maile to.

verify dd “ ou e.u!;.v.Ly and ke data
momficat:o ad ry. Inis
Jpprodch fl RS taishy o Jross
percentay r 2 fop use in th.
detailed Jsspssaent fasbre ang

document qonlormancgdoadeliqn critersy

and FSAR con mnentsx- he resulty ot
tnis First} adsosome agt- scet- thew
F)

requiremen}s ) analy

ve refinedyury hardw i
provided afd
assessed.

tEhniques will
xéE will be
alls will be

Auxiliary 8 :iﬁs,@m a l,s,,,, C

IVA revieue .

groupings of} skh™

11 of tnc I’l
\dRthat thers
n ten size
12 inches

thick up to B0 hinches ti

Yarger-size-
24 inches th

spans, and- lojdihgs
wall of eacn
process as de

-greater,
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Corrective Actions

Element 215.2 - SQN (Contiuued)

24790-14 (01/18/83)

concurs with thas

Ine evalu

based on adai '1;
to the WBH Yatg™™ | Repctor

turnover to
gathered infdrm
documented,

requasts.
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Issues

al InCHALH] B
L Page 8-8 of 28
FOL SUBCATEGURY 25000

Findings Corrective Actions

REVISION NUMBEK: 3

€lement 215.2 - SQH (Continued)

b. There are over Z,000 knven releases

for core drills.

b. Ine 15sue gl Luers are over 200U <nuan reicases tor
core dralls is a valid issue that aeeds to be addressed.
The evaluation toam,

L extent of retar Colling tnat nas taaen olace or adversely . . . . . . . . L0

TVA will also revise the SUN FSAR to
clarify Section 3.8 on the use of later
ACl code editions which contain newer
25ign or assessiment melhodologles which

THiS gTE&% P. ﬂi i \ﬁgng‘)‘u Mugtions.m s reb;:i:::.l
[ ar o/ i UMPLETED ]
| AT__So4/  prre.cgicd

¢ reher
éwﬁw S B cfoves
during IHML ' will
doconsm™soeksafarmit ion on calculations
and design drawings.
{c,ﬂ‘”} 2MNE 1\2 <nn 9“

19 V& Sy

Samd as “a® above.

nwever, couly not determine the

weakened Lhe struCture LeCause of the Jack of procedural

cuiitrols and-Cumubabive 3ssessments ltnylemdﬁted‘ b’,‘!\h’a. e

C. Procedural contrul/assessment of Cul 0

s rabar 1o ensure structural integrity
of cuncrete is in question.
0

o
U

10 dociaented precedure ar progran for processiag, ~ ~~ T,

evaluating, docuinnting, and contrulisng cul rebar was

cunulativp
culs.

(pru-IEU’) are not included on tl
dSSéSs-ncnl of the cffects ot rev

Instruction Al-l])

uss

Adninistralive "uri!!iuqr Cutling,
Cmppmq and Eu..lvalmc) reledse ﬁ-n does not require
reku uy 3 lell t.ngmu.r prlor to concrete
excavation. Al-17 does not require prior DNE/OE
appmval for culting reinforcing steel or caution”

against culting without ... S

*************************** THES ITE

e AT o Ter T ~f"i'm ﬁ -17 . nar

N PARTIALLY: ComPLETED

or)nstructlun which dddr‘é!s LILLY
s ]

is emw'w-nﬁﬁer/ ,Q W

LY

2 a0nd,Al-17 will be

Found «itnin S9N LHE. hTuiS&J}FEM 69%&?%1@ Latwean
- d-to ensurd ¢
Rebar culs during the Cuustrucll Bngs!l d to ONE for
o &My -1
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SUMMARY UF 135ULS, FIHULINSS, AND CusdtClIVE ACTIUNS
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rindings

REVISTON HUMBLR: 3
Paye 8-9 of 23

Corrective Actions

Element 215.2 - WBN

a. Cutting of rebar wn reactor
containment and the crane walls
inside the reactor building
could have weakened the struCture.

b. Tnere are over 2,000 xnown releases
for core drills.

C¢. Procedural control/assessament of cut
rebar to ensure structural integrily
of concrete is in guestion,

BFN

a. Cutting of rebar in the deactor
Building could have weakenad the
structure.

2479D-14  (01/14/83)

HBN

a. The issue tnat cutting of rebar in resctor containment
and the crane #311s inside the reastor building could
have weakened the struCture has been addressed by TVA.
TVA has documented individudl Cut revar by use of Quality
Control Procedure WuhP-4CP 1.7 and the FCRZECN/NCK
process, and has satisfactorily aysessed the cumulative
effects of such cut rebar in concrete calculations.

b. Siace the start of construction there are approximately
1,400 bar cuts in both Unit § and 2 Reactor Buildings.
€ach has Leen iavestiyated and they do not impair the
structural integrity of the reactor vaildiug concrete
struCtures. ‘

C. IVA nas an clticalive preqeas 0) Sontral and JoCunent
rebar cute.  Buis 194 projean is in place and in use.
In auditrvn, vased on their anspectrions, tne HRC has
coucluded Lhal tne desiga eraludtion program, 23S
establishad, 15 adegquate Lo ensure struCtural intuegrity,

BFN .

a. The issue that cutling of rusar 1n the Reactor Burlding
could have weanened the strocture 15 3 valid issue that
needs to be addressed.  Ine evaluation tean, however,
could not deternine it such cutling has adversely
weakened tne structures because of the lack of procedaral
controls and cusslatise assessments by IVA.

HiN

urN

Ho corrective action 15 requiced.

Ho corrective action is required.

.

Ho corrective action is requiced,

The subject CAP as transmitied by TCAd-in:
and 459, both dated 07/26/37, responds Lo
Corrective Action Tracking Nocuments 215 1’
8FH U1, 215 (6 BEN 01, and 215 06 BFU @7 and
connits TVA to the following actions:

TVA, with the help of a consulting
engineering organization, has comaitted Lo
the following corrective action plan (LaAf)
to conply with the design requirements.

The CAP will assess cut rebar effects, alang
with the cumulative effects of hangur luuly,
to ensure structural integrity of as-built
class 1 concrete elements. This CAP will
also establish effective procedural Coalrols
to monitor future rebar cutting and future
additional hanger loads. The initial plau
is for Unit 2; Units 1 and 3 will be
evaluated later, but prior to their
respective restarts.
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Issues Findings

REVISIUN NUMUER: 8
Page B-10 of 28

Corrcctive Actions

Y

tlement 215.2 - BFN (Continued)

A: (01/15/83)

IVA will review the oriqinal design
calculations, which used the “working
stress® design method and will use, a»
necessary, the alternate “ultimate streagtn®
desiqn method and the revised moment
distribulion method p;-mllt;d by later
VLr)lUllS Dl mher‘ifau LUIlCl‘ElL‘ lﬂsiillll('
(ACI) codes. The current FSAR will b
revised, as necessary, todocument these
aspects of new design,

A sampling progran will be perforsed o

establish a reasonable aSSur5nce that the-

.a3-built concrete elements subjected Lo cut

rebdr and hanger loads satisfy design ¢
requirements. The representative sample i
64 or 10X of the total whicheear i lose

il be biased luward warst Cise, anl e

)u-upl |||g progran will be in acconian s aiin
the applicable methodolagy sections ot

‘Huclear Construction lssues Graup (HLES) -

02, *Samling Plan for Yisuil Reingpectim
of Walds.” .The selected $lab, and walls,
will be the most unfavorabla <Lructural
eluments: They will have relatlvely large
span-to-tiickness ratios and numerous
hangers supporting piping, Cable trays,
conduits, and HVAC ducts.

VA will compile cut rebar information based

an tha susil el s Abs
on the avaitable Cul rebar repur L5 giid

marked-up prints. Based on the revision
nistory of drawings, TVA will aiso identity
openings and hangers added since the initial
construction. TYA will perform field
walkdowns to verify gencral consistency
between the documented data and the as-buill

incomplete, conservative assuaptions w11l b
made,
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Findings

REVISION tuMed: 3
Page B-11 of 28

Corrective Actions

Element 215.2 - BFN (Continued)

b. There are an unknown nunber of
caleases for core drills at OFH.

c. Procedural cdntrol/assessmeqt of cut
rebar to ensure_structuqal integrity
of concrete is in question.

24790-14  (01/18/88)

b.

C.

fhe 1ssue that tnere are an unkndwn naaber of releases
for core drills at drll is 2 valid issue that ae2ds to be
addressed. Tne evaluation texn, nowever, could not
detengine the extent of rebar cutting that has taken
place or adversely weakened the structure because of tne
1ack of procedura) controls and cumulative assessments by
TVA.

There is nd docunented procedure or program for
processing, evaluating, and controlling cut rebar. Alsd,
there are no assessaent calculations of Class [ concrete
elements for cut rebars other than the recent calculation
oa N-line wall of the Resctor Building., TVA Uivisicn of
Huclear Engineering is developing a program for cut rebar
evaluation for BFN. [his proposed assessment progras
will incorpurate updated as-built hanger loads and
include a procedure for the evaluation of future cut
rebar and additional hanger load$ on structures

{element 215.6 for Browns Ferry).

L.

c.

IVA will perforn detailed calculationy on
these elements. It will consider cut rehaes
and the cumulative effects of hangers, in
addition to all other design loads, such as
seismic, tornado depressurization, and pipe
bredk loads.  Corpect hanger lvads/resctions
to concrete elewents based on the as-built
conditions will be either calculated or
obtained from other groups.

for the selected samples, calculalions wild
be prepared to verify the structursl
adequacy of the contrete elements under
applicable loading conditions. Should a
condition of overstress develop, TVA will
perfona a thorough evaluation of the extent
of the condition and will design a
modification to ensure structural aduquacy.
(CAID 215 02 BFK 01)

Sane as “"a* above.

Plant procedures will be developed to ensure
coordination between plant operations and
DNE and to require cognizant concrete desiqn
engineers to monitor and control rabar
cutting and hadzer attachment loads.

(CATD 215 02 BFN 01)
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Page B-12 of 28

because of tne 1ack of detailed calculations for
cumylative assessment by VA,

Issues Findings . Corrective Actions
Element 215.2 - BLA BLN oL
a. Cutting of rebar in the Reactor a. Cutting of revae in tne Reactor Building could 3. [IVA nas comnilted to the following
Building could have weakened the weaken the structure. Ihe evaluation team could not corrective action plan- (CAP) to comply with
structure. determine 1f such cutling has weakened the structure the design requirements.

Trie CAP will assess cut rebar eftects, alung
with the cunulative effacts of hanger loads, -

to ensure structural integrity of ds-hulll

cuu:guly i LUllLlcu: EII:I"CHL}. IHI> LNI’ dlll
also establish effective procedural contrals

to monitor future rebar cutting and futwre

‘additional hanger loads. -BLN project civil

group will complete this effort in two

stages of Jwa!ys=s currant analysis and -

final analysis in accordance aith CAQR Bur
870073. The current effort will be

performed in the near future. and the fingl
effort will be completed pruor to BUN unit 1

fuel Ioadlna- Becausa the unit 1 fuel ,

loading date ls approxlmately five years

""""""""""""""""""""""""""""""""""""""""""" 38y, VA wi p:llOu‘ﬁ tuC rc\l\ill(.li oo

activities durlng the approprlatL stage.

IVA will compile cut rebar information byl
on the availanle 'drllling releases”

qene irated by construction due to ch LT3 O
and ECNs and place the data on dranian.

WA will perform field waikdowns to verify
consistency between the documented daty and
the as-built plant configuration.” Hhen tie
data is incomplete, conservative assumotions
will be made.

IvA will select c¢ritical concrete elements

to ensure that ail the elements are

structurally adequate. They wil) _have

relatively large span-to-thiCRnessmratios

and numerous hangers-supporting piping, - - - -
cavble trays. candults. and HVAC ducts. 177

will analyze these elements in detail. - - - - -
will consider cut rebars and the cumulat)ie
effects of hangers, in addition to all otuer
design laads, such as seismic, tornado
depressurization, and pipe break loads.
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Findings

REVISION RUMBER: 3
Page 8-13 of 28

Corrective Actions

Element 215.2 - BLN (Continued)

b. There are an uaanuwn nuaber of -
releases for core drills at dLA.

¢. Procedural contrul/assessment of cul

rebar to ensure structural integrity
of concrete is-in question,

d. Peripheral findiug.

2479014 (01/18/88)

b. Tnere are an uninown tuaser uf reledses for core urills at o,

LN, ‘The evalualion tean, lhowever, Could not deternine
the extent of rebor Culling that has taken place or that
has weakened the structure, because of the lack of
procedural cuntrols before U5/78 and tne incompleteness
of Jdrawing recurds vy VA,

C. TVA has an ctfective progran to control and doCunent
rebar cuts in the tield. Hoaever, there is no doculented
, procedure oy UNE tor processing, evaluating, and
controlling cut rebar. Alsn, assessnant calculations of
Category | concrete elements for Cul rebar dre not
complete.

d. 1n aadition, the evalustion team tound tnat hdC )
Unresolved ltens 333732-10-ul and 339/32-10-01 remain
open.

C.

Correct hanger loads/reactions to concrete
elements based on the as-built conditions
will be either calculated or obtained from
other groups., §f a condition of overstrass
develops in this analysis, TVA will perfona
a thorough evaluation of the extent of the
condition and will design a modification to
ensure structural adequacy of the concrete
elements.

As a part of an as-built evaluation, TVA
will address all floor slabs as to their
reserve live load capacity in accordance
with Section 3.10.5 of BLN Design Criteriy
N4-50-0702. ]

(CATD 215 02 BLA 01)

"

Same as “a" above.

Plant procedures will be developed to ensure
coordination between Construction and DHE
and to require cognizant concrete design
engincers to monitor and control rebar
cutting and hanger attacheent loads. The
procedure will address receipt of data from
Construction, method of tracking by DHNE,
placing of data on dra~ings, and analysis of
concrete members for reinforcing bar cuts.
The procedure will also address the review
and approval of future hanger attachments
(loads of which may exceed a threshold
value) to concrete elements and their
continuous tracking.

(CATD 215 02 BLN 01)

HRC 1982 Unresolved ltems 338/82-10-01 and
439/82-10-01 will be resolved and clused
with appropriate correspondence transmitled
to NRC.

(CAID 215 02 BLN 01)
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Issues Findings Corrective Actions

-

ARANKARANARRARRARA

Element 216.3 - Radiation Smielding Seismic Analysis

AARKRARARKARKNRARAR

SQN Sun SQN
(N/A) ) (W/A) (h/A)
WBN . Hih HBH .
a. Heed generic seismic snalysis of 3. The cvalutiun tesa finds tnol this issue is the a. No corrective action is required.
radiation shielding to expudite cost-effectiveness of radiation shielding used during
installation. plant operation and maintenance to protect workers from
ommu-ormm.\t.-d saurce terms. A generic seismic
g anaIyS|s of this lypu of radlatnun shleld|ng is not «
fa“-"&illCél due to the wmany variables associated with each
case.
0. Present case-by-case approach is tov ‘b, Tne evaluatiun tean Finds tnat TVA 1s actively involved b. MNo cofrective actica is required.
costly. in improving the cost-effeclivenass ot its exlstnng
case-py-case wvaluations of 1ts radiation shielding
program.
L BF N BFN
{N/A) (N/A) (N/A)
LY BN BLH i
(N/A) {W/Aj (l/A)

eq (01718/38) o .

.
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Issues ' Findings Corrective Actions
ARSRRRARNAACRRRAARAN
Element 215.4 - Turbine/Service Building Roofing
RENRARNRERRRARRRKA
SQN SQN . SUN
(H/A) (N/A) (N/A)
WBN WHH - HBN
a. Turbine and service building roofing a. Tnhe evidence shoas that both the oriyinal roof and the ‘a. Mo corrective action is required.

was not properly designed, has been
replaced once, and is still leaxing.

reroof ing were designed in accordance with the TVA
specifications and industry standerds 2nd there is no
justification of tne €£1's statement that the “Roofing on
Turbine and Service duildings Lis) not properly designed.*

Ine original roof had ledks. However, these leaks do not
appaar to ve caused by iwmproper design but by poor
A0rxaanship and dansge from uncontrolled naavy foot
traffic during construction.

Protective boards were pro/ded in faut traffic aress.

Tnis provision «il) mitigate leakaye from foot teaffic oa -
walkways. Since constructinsn is ndw conplete, access L0
the roof is limited and controlled.

BFN 8FN BF N
(8/A) (N/A) (ti/A)
BLN BLN BLl
{N/A) (N/R) (H/A)
RAKRRAREARRRRRREAR
Elemeat 215.6 - Hanger Loads on Structures
KARAARAARRRARNARRN
SQK Sh SQH
a. Structural integrity of concrete a. IVA UHE, 4t present, has nol Completed assessdent a. To comply with the design requirements,
walls and slabs in the annulus area calculations to estanlisn structural integrity of TVA has _committed to the following
of the Unit 2 Reactor Building is concrete walls and slabs in the annulus area of the corrective action plan (CAP).

questionable due to excessive number
of hangers.

24790-14  (01/18/83)

Unit 2 Reactor Building by considering al)_hangec loads

"8 176 PARTIALLY COMPLETED
AT__sen/  DATEZ-881
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fFindings

REVIDION NuMser: 3
Page B-16 of 28

Corrective Actions

Element 215.6 - SQH {Continued)

A
;‘n (01/18/48)

\

u
1eA de

""""""""""""""""""""""""""""""""""""""""" . 's'el"e;'téd"w'al"ls' m
and._crane wall \n gie

VA is tly comaring the final
1 e Joads with the assumed
loads uking the earlier desiqn
proces various Category [ floor
slabs. selected slabs are-the was
rf Eouyctural elements n.wm-;
n dvely largd span-to-depth ratios awd
wmwgh wgers supporting piping,

3 Femaucotidan |||( and Il\lhl ducts.,
CTABES T @INQUILS

\vA wil) pgoga Yetailed calculations un
oyp ejpms nd will consider
m“.nhs t&of hangers in addition
td o B Sigh loads.  tanger lowl
d;&._nm‘\o coxaildd by rr-vi.uiuu

r\»:i ndml*lons and. by

mm €I LA

4] \%l? Ywﬁu ilnpé\.tiuu:.
B 1)

rCts of Jrejar on structural
|

2=

'C’C.I

alsu he evaluat-ad

25 sufficientiy
t addition of

ek a0t impaire Lhe

*$labs.,  Ihe

employee-concery he o

the Auxiliary Bullding W
inciuded since, i}_ n to other
design loads, it “s also subjected to

tornado depressurization and pipe breax
loads.
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AltAuaiienl i
SUMMARY OF 1330LS, FLADINGS, nlu CURKECTIVE ACTIUNS

FUR SUBCATEGURY 25000

findings

B v PRCC TS as . . .

REVISION NuMdze: 3
Page B-1/ of &3

Corrective Actions

Element 215.6 - SUN (Continued).

b. Design calculations nave not evalu-
ated individual and cumelative
effects of hangers on concrete
walls and slabs.

£y

24790-14 ({01/18/48)

b. TVA design calculations neve not evaluated all individual

and cumulative effects of haugers on concrete walls and
slabs of Category I Structures. Aa assessmenat is
currently either in the planning staje or in progress,
and some calculations are being finalized. The
assaessment, when final, will detennine the adequacy of
the structures. Inus, the issue of design calculations
is valid.

D.

Structural assessmenl of the selectued
walls will be perforned in detail simlar
to that outlined for the slabs. TvVA has
comnitted to establishing that the actual
design stresses are less than the
allowable stresses. If necessary, desiam
s£jcations will be issued to meat the
de i
i

vl

commitment for the
structures at SQN. The e
therefore, concludes that the std
is an acceptable resolution of the
concerns and should also preclude tu2ir
recurrence.

(CATID 215 06 SQu 01)

Same as “a“ above.
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Corrective ‘Actions

Element 215.6 - SN (CoAtinued)

¢. Peripheral finding.

d. Peripheral finding.

WBN

(1
U-

of the Unit :iedcv.ur durlding is
questionable due to excessive nunber
of hangers.

C. SN FuAR Sectiuns 3.8.4.3.2 and 3.8.4.4.1 a3 well as will regise
Tavles 3.8.3-1 ang 3.8.4- Section Al rite
comnit tuv ACH =573 cude usln- UI pLﬁ d 1sed
method.  Morcove PMALL Ulﬂbm orkrele
zlmt. “In svie i Tﬂl lc tructures. re rg'g aifity -
oCumenls wure u esign safet
C()Jk"‘ﬂmlgn_l_‘; §|ﬁ rurhnl_s.agse:gggnly KAH 4; R l"' muﬂ Cd &
uses the u“lhldl% strunglﬂt.lElgn melho;m_____‘ﬂ_____un
318-77 cude.  Ingrefore, KO T design : - - "
basis are nut intgrcemul at : v

d. A definitive pruce«lurc/proyam to fumully coordindte and’

revise the FSAR t&-cTarMMYy TVA'S position.

Yarde 4.1 A mialoo PN

[ PREN RN

&3
Evaiuale ¢ III.Il llﬂllul.l

104ds Jdue L0 piping, raceways, and

d.

TYA will revis 3

eprOCTUUT &5 L0 Feguire ﬁhﬁiﬁ review of

HUN

4

ductwork, etc., imposed on concrete yStswetoresUider Sicai fdoypmign nt loads.
various loading conditions nis not 1 e A new «
10ad transfer at points of .:uacnuuwl-g*sgﬁmqex'rsm ﬂﬂM"‘a&i: or Sau ﬂusurg
eviluated; nomaver, cuaulative effecks¥ £ Onterface revikw of) cunul er
well ag the effacts of cul rebars nolld“to ge eve!uaggg attaceh ann',gc;. Y e ‘_v‘jg‘zm
for conurete floors, walls, and p.:rt uons. é\ concr des eMTneass L
""" B {“'"..uuo.)lluuc'"""'
DHE Procedure NEP-5.2 gefines gencr.\ requnrune or'
lnlcrtacmg and detailed step by-sle DrOCPdnrnf pgme—— T o e
follow. However, 4JAUS0 series drasings coverma,,, - o _
mechanical seismic supparts, or similar doCument(s). do
not have speCific-noles requiring coordination of hanger ——— -
support reactions wilh other engineering groups.
o o - - )
At pregont, <8k nas not Coapleted assessment calculations  a.  lo comply ~ith the dusiga requicemonts,
to establish structura) integrity of concrete walls and [VA has comnitted to the following
siuabs in the annulus area of tne Unit 2 Reactor Building corrective action plan—(CAP). -

by considering all hanger loads.

20790 /175
\ 4

as=built hanger Ipa,ds,, with the assuncd
10ads used during-the earher design
process for various-Categery & floos
slabs. Tne selected slabs are the :most
unfavoraoie structural -elements having
relatively larqe span-to-depth ratios and
with numerous hanqers supporting. piping,
cable trays, rnmlml( and NYAC ducts.

VA wl“ perlorm detail d calculations an
i H -

elements and will Consider

hese

e
- ‘
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losues Findings

RUYESTON fipdiets -
Page 8«19 of 23

corrective Actions

Element 215.6 - WBl (Continued)

24790-13 (01713782

cunulative effects of hangers in additian te
all other design loads. HManger load dath
will be compiled by reviewing deawings and
calculations and by performing field
walkdown inspections, The effects of cut
rebar on structural streength of slabs will
3lso be incorporated in the final analysis.
Ine slab assesswent perfonnad to date
indicates that TVA had originally desiqued
concrete structures sufficiently and
cunservatively so that addition of as-built
hanger Yoasds should not impair the
structural integrity of the slabs, The
results of this assessment of the most
unfavorable elements should provide
reasonadble assurance that all Cateqory !
concrete slabs meet HBN FSAR comnitwents.

Further, TVA will assess seledted mast
untavorable structural walls and shicl iy
walls for cumulative effects of as-Luilt
hangers and cut reinforcing bars in Jdditim
to other design loads. Ihe selected wally
will include shield wall and Crane will
between azimuths 292° and 358° in the
annulus area of the Reactor Building a3
identified in the employea concern. [he “B”
Vine wall of the Auxiliary Building will
also be included since, in addition tu uther
design loads, it is also subjected to
tornado depressurization and pipe breas

loads. .

Structural assessment of the selected walls
will be performed in detail similar to thnt
outlined for the slabs. VA has comnitled
to establishing that the actual design
stresses are less than the allowable
stresses. If necessary, dasiyn
modifications will be issued tu mact the
FSAR design commitment and sample sizes il
be increased to estabilish an appropriate
confidence level. - The results of this
assessment of the most unfavorable wall
elements should provide reasonable assurance
that all Category | concrete walls mect the
HBN FSAR comaitment.
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Corrective Actions

€lement 215.6 - WBN (Continued)

b. Uesign calculations have not evalu-
ated individual and cumulative
effects of hangers on concrete

walls and slabs. -

¢c. Peripheral finding,

Zi‘llln (01718784)

b. WBH desvn calculations nave nut evaluated cunulative

=

etfects of hangers on_cuncrete walls and slans of
C.llt'(](]lv 1 structures. An Jdssessmont is cm‘rénllv in

proyress aith calculations bulng finalized tor SuN.
Because the ﬁhiﬁ{s gite Shai lar, the final SON sssessment

will then be o basis for Will.  [he 48N assesswent, when
final, will Jetermine the dchudLY of the structures.

In additson, Juring toe iu.gxllqallun, the evaluatiun
teun Found that JUNP FSAL Soctiony 3.8.4 3.2 and

LRS- LU R SUL L U FeeTaled

3.8.4.4.1 3% well 35 Tables 3.8.3-1 and 3.8.3-1 tor

“Category | concreie design Sosmit o ACE 318203 and -

318-71 codes using the «riing stress design method.
Moreover, Sections 3.8.3.2 and 3.3.4.2 state that, “ln
sume instanCus. later cevisions of the listed documents
Were used wher? desigo Satety #3$ not compronisud.”

wund My b
RULTS Cusdnl arsey |HU|I u—u. Il.ln\.'\.l. uses he

ultimate strenjth design metiod and the ACL 318-77 cade.
Therefore, the FSAK and the Tinal design basis are not in
Jyrecuent ot preseat.

Evi‘udlluﬂ of dmployee Loncerns tor Cul rebar

(glchut ZIb.- fur datts nJr) ha> stated that VA has an
effective proyran Lo contro) sid JoCuneatl reédar culs in
Category ) concrete Structures. But o definitive
integrated procedure/pragras his not been found Lo
formally coordinate and evaluate tinal hanger loads due
Lo piping, rducﬂd/S. and ductaurk, ctc., Lnpused on
concrete sir sulures- under
Ltocal load trausfer at ponnts of attacinent nas ueen
generally evaiuated; Iniwever, cumiiative eifecis of
Jltachments cusbined with tue effects of Cul rebar have
not been evgluated for concrete floors and walls.

varigus -lo \gnpg conditions. . . . . . .

- Category 1 concreie siructures.

[VA*s CAP as described will meet its FSAR
connitment for the Category | concrete
structures at WBN. The evaluation team,
therefore, concludes that the stated CAP
is an acceptable resolution of the
concerns and should also preclude their
TCVWUNICIHILG .

(CATO 215 06 wolt 01)

Same g5 “a"* gbove.

IVA will also revise Section 3
o ul 3

FAR to incaroorate the ultia

U SRLUIPUT ALt Sl Ut

8
design method used for the asses

.
t

t
¢

[ ]
smenl n

Moreover, VA will 1de nllfy in the FyWR
the later ACH code used in the final
calculations.

(CATD 215 06 481 03)

TVA-will revise gpplicable plant
procedures to r;quire DNE-CEB review of

cianificant hs b hartunsnt lade
EA D LLLR B A A LLA R L L '\.l GLLULIFRC I LAY LITLY b XY

Additionally, TVA will write a ncw
engincering procedure for WO Lo ensure
interface reviews of cunulative hanger
attaclment loads by the cognizant

coucrete design engineers.. . . . . . .

{CATD 215 06 W84 02)
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Corrective Actions

5

Element 215.6 - WiN {Contirnucd)

BFN

a. Structural inteyrity of concrete
walls and s)aps in the feactor
Building is questionable due to
excessive numper of hangers.

b. Design calculations have not évalu-
ated individual and cunulatise
effects of hangers on concrete

walls and slabs.

¢. Peripheral finding.

BLN

a. Structural integrity of concsete
.walls and slaps in the reactor
Building is questionable due to
excessive nuwnper of hangers.

2479D-14

A=

(01 /13/88)

DHE Procedurs HLP =502 Jatiney general) requirements for
intertscing and gives detsiled step-py-step procedures to
fullow. However, 423050 series draaings covering
wechanical seismic supports, or similar document(s), do
mol have specific notes requiring cdordination of hanger
support reactions witn Civil besign Section.

UK

a. [VA DNE BFH, 3t present, has not completed assessnaent

calculations to estavlisn structurdl integrity of
concrete wally and slavy 1n tne Reactor Building ang
other Category [ structuces by considering all hanger
luads. . ’

TVA design calculations nave not esaluated 311 individual
aad cunalative effects of 3s-buill niangers on concrete
walls and stabs of Category [ strultures.

In addition, a definitive procedare/progran has not veen
found to formally cuordinate and evaluate final hanger
1oads imposed Ly piping, racu~dys, and duCteork, etc., on
concrete structures under various luading conditions.
Lucal 1oad traasfer at points Of attacineat has been
generally evaluated; huwever, cumulative effects of
attechaents as well as the effects of cut rebar need to
ve evaluated tor concrete flours, ~alls, and partitions.

URE Procedure HER-5.2 defines yeneral requirements for
interfacing and detailed step-by-step procedures to
follow. However, 478435 series drawings coverin
mechanical seismic supports, or sitmilar dOCument?s). do
not have specific notes requiring coordination of hanger
support reactions with other engincering groups.

BLN

a. TVA DHE BLH, at preseant, has not cowpleted assessment

calculations to establisn structural integrity of
concrete walls and slavs in the Reactor Building aad
other Category 1 structures by considering all hanger
loads. Inere is no evidence of a tracking activity for
this completion.

BFH

a. Same as "a" for element 215.2 for BFN,
“Cuyt Rebar Control.” )
(CATU 215 06 BFH 01)

b. Sane as "a" for element 215.2 for BFY,
“Cut Rebar Control.”
(CATO 215 06 BFK 1)

¢. Same as "c” for element 21%.2 for BFY,
“Cut Rebar Control.®
{CATU 215 06 BFN 02)

BLH

a. Same as *a* for element 215.2 for BLH,
"Cut Rebar Control.”
(CATD 215 06 BLN 01)

<
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Element 215.6 - BLN (Continued)
b. Oesign calculations have not evalu- b. TVA duesign calculations have not evaluated all) individual b, Same as “a" for element 215.2 for BLH, "Cul
ated individual and cumulative and cumulative effects of as-built hangers on concrete febar Control.*
effects of hangers on concrete walls and slabs of Category | structures. (CATD 215.06 BLN 01)
walls and slabs.
c. Peripheral finding. c. In addllion. a uu'nnitivc procedure/program is not C. Sane as “c" for element 215.2 for BLN, "Cut
availavle to formally coordinate and evaluate final Rebar Control.”

I, RERARBARRAARAAARAN

Element 215.7

sssesssanassnasani

|

|

| SUN

" (N/A)
'7 WBN
1

\

\

a. The TVA design organization does not,

fully appreciatc the importance of

fmnlement the
LRt R pui

field engineering to

design.

b. The -auxiliary building 125-ten-Crane
can only set a 10ad on two out of
five floors.

SUN
(N/A)

WEN

a.

hanger luads imposed by piping, raceways, and ductwork,
etc., on concrete structures under various Jvading
londitions. Local load transfer at points of attachment
hids been generally evaluated; however, cumulative effects

of attacnments as woll as the effects of cut rebar need

Ui GuedLrBiliies G LA 9 Laalf

to be evaluated for concrete floors, walls, and
partitiuvns.

Dlit Procedure Kud=5 2 defines general requircments for

-interfacing and det ailed (l-'h-hv-\h‘n procedures to

uoucvcu. drddlngi Lulurlnu sunsmlc _suppurts do

banmna

fullow.

‘nol have }PLLII iC notey Feguirnr Illg LUUIUIIIGLIUII uf aiyci

supporl reactions with other engineering groups.

- Auxiliary Building Crane Service

T¥A memo from Cantrell and Bonine to Tnnse Listed a.
(11/23/83) received wide distribution througnout TVA‘s
enginesring and construction urganizations, and

e.labllsued polle to clearly. define the role and

respons ibilitics of tne Lwo or 3ufu¢utnu"a- Tempor ary-
cnnstruytlou nNeads nave been coordinated between the two

TvA <p.“.g;r¢x|nn 2120 clearly defines the design
rcqulremunts for the 125-ton auxlllaly building

crane including both the 125-ton main hook and the 10-

*
auiliary hook.  TVA drawings 411300, R3 and 44H301, R2
show the crane and lrollcy dlldﬂgemcﬂl and clearance
requirements.  The main hook is desiqned to serve three
floors ol wlesstions 7091 -0%, 729*-0*, and 757°-0". Tha

bk reoshies Jaan Lo elevalon J22'-0% for mxnonvvrlnu

SQh
{N/A)
HBN

(CATD 215 06 BLH 02)

No corrective action is required.

b. No corrective action is required.
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Issues Findings Corrective Actions

tlement 215.7 - WBN (Continued)

the fuel casa 10 toe Casn buading sres 3t elevation
109'-0."  Tne duciliary nook serves five fluors at
elevations 670" -u*, 6Y2°-0*, 713*-0", 737'-0%, and

. 7570 -0, Altnough, because of the floor opening design,
tine auxilrary nods can "set™ a losd on only two (757'-0"
and 626 -u") of the fise flours after construction of ~
buth units is cusplete, access Lo the remaining floors is

. provided throagh the use of come-alonys or similar

: devices and the natch grating or témporary franing.
Prevperstional tests have confimaed that the iastalled
1¢5-ton auxiliary building crane conforms to its design.

c. On one floor, 3-1/2-inch opening * c. The hatcn grating rated at 100 psf luad that the Cl cited ¢. HNo corrective action is required.
grating has been used, which is in the concern is probanly the one located at elevation
only rated for 100 psf. 692°-0". As shown in drawing 46W502-5 RS, it is now used

fur temparary constructlion Jccess. As stated in the VA
wemy from Canteell ated 1.°/20/85, 1-1/2-inch-thick
grating (with approximately 1 by 3-1/2-inch openinys) is
used during the construction stage for easy access to the
lower floor. This grating will carry approximately

100 psf Vive load vased on tine 8-foot span. However, the’
punmanent hatch grating size, dimensions, and design live
Juads are stated in design calculation WBP 840424 021, Rl
and Jdra«ing 48H1.:50-1 R6.  [ne pernanent plant grating is
2-1/4 ancnes thick and will support a live load of at

Yeast 200 psi. . )
i TIA nas plaimed to install the pennanent grating at the
- 2‘ end of the construction stuyge.
8FN ' 8FR BFN
(W/A) (h74) (h/3)
BLN . BLN BLN
(R/A) (/A7) (/A)

24790-14  (01/18/88)
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Corrective Actions

[ ]
ARRARARARARRRANARAA

RRRASARRAANRAARAAR

SQN

~a s

qucatiuuo\nc-

ARKARAARRARARRAXRR

AXRARAKARKRNARRALAAN
oM
{H/A)
| a. HMetal covers need to be inst
over flnor sleeve foam seals.

zusel_onm/asl

a. The structural integrity of hangers
for the feedwater heater wmonvrails is

gy ol [P ..
Element 215.11 - Floor Siceve Covers

Element 215.10 - Feedwater leater Monorail Design

Sull

a. The evalustion team found the hangers for the fecdwater
huater smonoratls int the Lurbine building structurally
adequate for the rated 103d.  This was cunfinned by othes
reviews, Lhe load test, and, ultimstely, by the
successful heater replacement operation.

Wi

a. The concerned eupluyee is possibly concerned that metal

covers need to be installed over floor sleeve foan s2als
in the auxiliary: uuilding to preglude a breach of
seeurity between Unit | and-Unit-?-ur to eliminate a-
safety nazard for the workers or peraanent dperating

SN

d. N Corrective action is required.

3. To comply with safety r

)
has connitted to the fo

action plans (CAPs)

e (%




AlTAMen] ¢ 7
SUMMAKY UF .oy, FINDINGS, AND CURRECTIVE ACTIONS
FUC SUBCATEGURY 25000

Issues Fiudings

REVISION HUMBER: 3
Page B-25 of 28

Corrective Actions

Element 215.11 - wBN (Continued)

v e adli-PnysiZal Sceeucity Contingency Plan, R14,
states thal witnin the Securily boundary area between
Unit | and it 2, security grilles are provided for
sleeses in accordsnce witn WUREG-903,

o AYl mechamical floor sleeves in the auxiliary building
extend 4 incnes dbove the floor slab unless otherwise
noted Jccurding to Hote 2 of drasing 474471-),
Tnerefore, protruding slecves may create a safety

. hazard if located slony, across, or in aisles and
pissagenays beCause workers may accidentally trip on
the prulrudlﬂg sleeves. According to OSHA Standards,
Part 1910 Subpart D 1910.22{b)(1) change 22, aisles
and passageways must Le kept ¢lear and in good repair,
with no obstruction scruss or in 3isles that could
credte a hazard.

Ua 02/09/87 and 02710782 (luMs 619 and 627), TVA.
indicated that fype 111 sleeve penctrativn seals are used
for spare sleeve penetrations and that personnel should

. not step on them. VA has no requircients to use grilles
or covers for nonsafeguard sleeves.

24790-14  (01/18/88)

IVA-UNE will request Industrial Safety
personnel, as a part of the next
scheduled quarterly safety inspection in
all plant areas, to perfaorm a walkdown of
corridors and walkways in accordance with
Section V of Hazard Control Instruction
(uC1)-61 to detect any protruding spare
floor sleeves in traffic arcas that have
not been identified as trippiny hazards
and marked to increéase visibility in
Jccordance with Watts Bar Standard

-Practice HB 9.46, “Harning Colors and

Labeling." The quarterly safety
inspection is scheduled for 03/23-27/87.

TVA stated that the ability of spare
floor sleeve seals 1o support the weiyht
of a person can be demonstrated by
reviewing the results of CEG Report 42-?
(Ref. 59? TVA will perform an
engineering evaluation of
10-inch-diaveter or larger spare flour
sleeves sealed with RTY silicon foan to
determine the adequacy of the seal to
support the weight of a person, CEB
Report 82-2, which documented rumu,
test reSults to dete

TVA*s CAPs as described will meet its
safety requirements. [he evaluation
tean, therefore, concludes that the
stated CAPs are an acceptadble resolution
of the concera and should also preclude
dings.

and 215 11 HBH 02)
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Issues Findings Corrective Actions

Element 215.1) - UFK BFN BFH
(N/A) {N/A) (t7A)
BLN BLN BLN
(N/A) (N/A) (N/A)
RRARRARRRQGARRNER NN A

clement 227.1 - Pipe Whip Restraint Design
ll!lli.l.lll.’lll.!
SQH * QN SO .
(N/A) . (N/A) (N/R)
BN ) WiN Wil

a. Pipe whip restraints (protectlive
devices) in the Unit | reactor
building have problems, as identificd
by drauings 4741700 series. [V

o

- accordance wilhs the design requirements.:

214 (01/1/83)

a. Bused un Jiscussion and review and evaluation of
docunents, the evaluation tean finds that:

Ine Druu|tm was wWentificd by 1VA during the nornal

initiation of this concern.

Course of work- in February, 1931 privr to the

The concern indicates tuat Lhe provlems can be
identifivd ny exaninstion ot drawing series 4td1/60

P T T N T Comobaint inn
Jid furthier indicates thatl this is a Construction

Uepartinent conceran.

Iherefore, evaluation tean

emphasis was given to the changes required to complete

construction of the pipe ship restraints.

notes 26 through 38 of tnis drawing

Kelding
series are of a

Lype not rmnn.mlu nrmnn od in rnnllcfr..rt.u-xl HOrL

unless required to reconcile the as-

the siructures with the UL)lgﬂ rcqu1remenls.

RUTR

-puilt condltlon of*

Jn the

basis of review of .the sssociated documentation, the
evaluation tean found that the prublen was limited to
welding of pipe whip restraints identifiad by draulngs
1441700, 4341701, and 4841703 series not belng in

ouaScQuuu

improper inspectlon and |n5uff|C|Lnt documentation of

use of |ncorrect _inspection procedures by the

Construction Engincering Department
HCAs -300ht-and- 3523 and repocted to
10CF50:55¢ e).

as reflected in
the HRC under.
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Issues findings Corrective Actions

Element 227.)1 - WBN (Continucd)

0 Ine problen wss sdidressed by (VA g5 described in TVA
aenws freom Canteell to arvlking and closed as described
in TVA newo from Standafer to Wideaita.

0 HRC ISE laspection Reparts 50-390/83-27 and ,
50-391/733-19 ndicate that the HRC inspector has

: reviewed docunentation ond inspection sheets for HIRs

30014 and 3523 and nay found them and the corrective

action to be acceptable. \
8FN BFN BFH
(N/A) (N/A) “ (N/A) )
6LN . b . BLK

) .

{N/A) (h/A) (N/A)

ARKARRRAAARARANARS

Element 227.2 - Pipe dnip destrawt Lesign

ARAARANANARRANAARR

SON Syt Syl

(h/A) (h/A) (t7A)
WBN . HWiN BN
{H/A) {N/A) (N/A)
BFN _ BFN - BF N
(t/R) (t/N) (/A7)
} .

BLN BLN . gL
a. dhip restraints are needed on 36-incn a. Tne LR paping is a moderate coergy line. Per FSAR a. HNo corrective action is required.

stainless steel decay heat rueimwoval cbmnitum_ns and gpplicable design criteria, moderate

(0HR) piping coming from borated energy lines do not require wnip restrainls, because

water storage tank (BWST). the wode of failure does not impdse whip loads on the

supports.

24790-14  (01/13/84) . .
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Element 227.2 - BLN (Continued)

"

b. Peripheral finding, b. Tne fitting of the DUR pyng- coming from the BWST at the b, The subject CAP as transmitted by
nozzle location is shaan as 3o-inch Jiameter on one TCAB-626 dated 08/03/87 responds. to
dguwlng. which is 3 part of the F3AR, and as 30-inch Corrective Action Tracking Document 227
digmeter on other design documents, wuich aere used for 02-BLN 0), and commits TVA to a plan for
construction, the folloumg actions:
. I. Review all BLN safety-related

piping-tank interfaces for consistency
between the design criteria diagrams
and a1l other pertinent applicable

documents,

2. ldentiry al) cases of discrepancy
between documents corresponding to tne
same cerponent. An exanmple of such
discrepancy is that the decay heat
reamoval vipmg interface with the
horated water storage tank is shown .
the BLH Design Criterya Diagram
3BX0612-K0-01, R13 (BLN FSAR Figure

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 5.4.7.1) as 36-inch diseeter while ‘Lhe
b -other BLN design docusents, which aare
used for construction, show a 30-inch
- flow-dianeter (ECTG Report-227 02{V),
App. 5.0 and 5.h).

3. Evaluate results from paragraph 2.
above and correct design documents in
--accardance. with the applicable Nuclear
Englneenlng Proccdures (NEPs)

'IVA's CAP as described will wmeet its Fial
comnitiment regarding the design and
docunent control of safety-related
components at. BLN. The evaluation tean,
therefere, concludes-that the stated AP
: is an acceptable resolution of the
"""""""""""""""""""""""""""""""""""""""""" paripieral negative finding that was
identified during the evaluation procass,

‘ (CAID 227 02 BLK O1)

?‘ (01/18/83) ‘ -
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1. Sequoyah Element Report 215.1, "Seismic Criteria," Rev. 0 (12/23/86)
2. Sequoyah Element Report 215.2, "Cut Rebar Control," Rev. 1 (01/20/87)

j. Sequoyah Element Report 215.6, "Hanger Loads on Structures," Rev. |
- (01/15/87)

4. Sequoyah Element Report 215.10, "Feedwater Heater Monorail Oesign,”
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Section 2.5, "Geology and Seismology," Section 3.7, "Seismic Design

7. TVA Procedure: Administrative Instruction, AI-17, RI0Q, "Drilling,
Cutting, Chipping, and Excavating"

8. Letter from J. M. Taylor, NRC, to S. A. White, TVA, "NRC Reports . . .,"
(L44 860506 5421, (04/22/86)

© 9, TVA Quality Control Procedure WBNP-QCP 1.7, "Release for Orilling,
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to SQN Design Deficiencies," [L44 861110 804), (11/10/86)

12. TVA Quality Control Procedure BNP-QCP 10.6, "Work Release," Rev. 18,
{C20 860512 457]

13. Letter from F. J. Long, NRC, to H. G. Parris.-TVA, "NRC Report. . ..,"
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15. TVA Drawings: o "

46H403-1 R6
46H422-2 R6
46W422-3 R2

16. TVA SQN, "Design Criteria for Addition. after November 14, 1979 -
Reinforced Concrete, Structural, and Milk o¢'laneous Steel," .
SQN-DC-V-1.3.3.1, Rev. 4 ‘ ‘

17. SQN NCR SQNCEB8403 - Attachments to Relnf..ced Concrete Part1t|on Walls,
(CEB 841113 0021, (11/13/84) o j I

18. TVA WBN, "Design Criteria for Additions after July 23.‘19792-?Reinﬁorted i
Concrete, Structural, and Miscellaneous Steel,” WBN4DC-20-1.1, Rev. 6/ [ |

19. WBN NCR WBN WBP 8338 - Live Loads Not Considered lin! Deann of Concrete
Partition Walls, (WBP 840214 031], (02/14/84) = = o

20. TVA Engineering Procedure, EN DEswEP 4.04, l"Squadfc;r'zeck‘Proc‘ess‘.“‘Re:»‘v.‘9‘

21. TVA BFN Drawing: Reactor Buildinq - Concrete Floor Slab, 41N785, Rev. V1

22. TVA BLN General .Design Criteria N4-50-D721, "Design of Civil Structures,"
Rev. § ‘

23 TVA memo from R. N. Cantrell and C. Bonine, Jr., "All Nuclear Plants -
Responsibilities.” [OEN 841123 001}, (11/23/84) o

. 24 IVA OE Calculations, SCG-1S5 "Load Tests for the Feedwater Heater
Monorails,”" [B2S 850912 8051, (091!]/85) S

25. Occupational Safety and Health Admini;tration (OSHA) Standafdﬁ and
Interpretations, Part 1910, Subpart D - Walking Surfaces, Section |
1910.22¢(b>(1), Change 22 : C

26. Letter from D. M. Verrelli, NRC, to H. G. Parris, TVA, transmitting I&E
inspection reports, [AO2 830829 001], €08/25/83) L ’

27. BLN FSAR through Amendment 27, Seﬁtion 3.6, "Protection Agaln t Dynamic
Effects Associated with the Postulated Rupture of Piping"

28. TVA memo from NW. D. Touchstone to N. A. Liakonis, (no RIMS number],
(05/30/86) ‘ C

29. Letter from G. L. Parkinson, Bechtel, to G. R. McNutt, TVA; BLT-277,
(07/02/87) ‘ o
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0 30. WBN Safety Evaluation Report (SER), NUREG-0847, issued 06/82, and

including Supplements 1 through 4 (03/8%5)

31, ’SON Safety Evaluation Report (SER), NUREG-0011, issued 03779, and
including Supplements 1 through 6 (12/82)

32. Nuclear-Safety Review Staff (NSRS) Report I-86-110-SQN (03/03/86)

33. TVA calculation [WBP 830923 0271, Sheets 1-17 and 17A (General Criteria)
- "Rebar Cuts - Book I - Auxiliary and Associated Buildings" and
(B41 860425 9501, Sheets 1-17 and 17A - "Rebar Cuts - Book III -
Auxiliary Building, Control Building, Reactor Building and Diesel
Generator Building”
TVA calculation [WBP 830923 0271, Sheets 2, 35, 36, 37, 211 and 212
(Detail Evaluations) - "Rebar Cuts - Book [ - Auxiliary and Associated
Bldgs"

TVA calculation (B4l 860425 950], for FCR 3461 R) ([C24 850327 300] and
NCR. 5950 (B26 850301 054] relating to TVA drawing 41W722-4

TVA Drawings ) :
0 41N319-4, R8, "Floor El 729.0 and 737.0"

: o] d41W722-4, RI0, "Crane Wall" E

' . fVA E'ngineering Change Notices

ﬂv 0 3130, RI2 (#BP 850130 5081

0 5508, R10 (b26 860212 503}

TVA calculation (841 860522 954] - "Program for Documenting Reinf. Bar
Cuts and Damage to Bars" _

34. TVA FCRs:

o} SNP FCR 3923 and ECN L5599. (Reference from memo J. P. Vineyard to
H. 8. Rankin, (825 860321 Q131> (03/21/86)

o) SNP FCR 1464 ‘(Ref. from NCR 2836, [SQN 830404 6001)

TVA ECNs:

0 SNP ECN No. L6&39 and FCR 4018 [B25 860117 507 and SO7 860306 888}
0 SNP ECN No. L6495 and FCR 3915 (825 860404 517 and SO7 851209 989]

j . 37790-6 (03/16/88)
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Mark Adam's personal log: for cebar cut evaluations (Mark is the ' |
responsible civil engineer on QQNP for documenting and evaluatlng cut
rebar.)

TVA Drawings:

o) SNP Drawings 41N721-1 R18, 41N721- 2 R7 4IM72|-3 Ro.fand 41N721-4 RI
{Concrete Crane Wall Qutlines)

0 'SNP Drawings 41N722-1 R8, 41N722 .2 R6, 41N722-3 R7, 41N122 4'R2, | 1
41N722-5 R12, 41N722-6 R7, 4IN722 R? 41N722-8 RI (Concrete Crane
Wall Reinforcement) ‘ L

o  SNP Drawing Nos. 4IN700-1 R6 and 41RS722:1 through -12 SR

35. TVA EN DES Calculation;, "HVAC Duct Penetratlons N Line Nall‘"
{B22 850613 1021, (06/13/85) ~

TVA BFN Drawings: l o

41N785, R14 "powerhouse Reactor Building - Units | & 2 - Concrete
- Floor Slab - El. 593.0 & Walls Outline - Sheet 1" .

41N786, R16 “powerhouse Reactor Building - Units 1 & 2 - Concrete
Floor Slab - El 593 0 & Walls -Qutline - >heet 2"

41N339, R8 "Powerhouse Reactor Building - Unit 2 - (oncnete Control
Bay - Walls & Slabs -Outline - Sheet 1" - b

41N980, R4 “Powerhouse Reactor Building - Unit 2 - (oncrete Bay Walls
Reinforcement - Sheet "

41N981, R4 “Powerhouse Reacto Building - Unit 2 - (oncxete Bay Walls
‘ Reinforcement - Sheet 2"

36. TVA BLN drawings: 3 o

4GA0055-XI-1, RS Category I Structures -~ Damaged Reinforcﬁnq
Acceptance Criteria ‘

TVA BLN concrete and reinforcement drawings:

4AN0305-X1-1, R25
4AH0307-XI-1, R2]
4AN0308-XI-1, R10
4ANO311-XI-1, R22
4AN0312-XI-3, R12
4AH0312-XI-6, RI1

3779D0-5 (03/16/88)
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‘4AN0312-XI-15, R11
4AH0315-XI-1, R19
4AH0318-XI-1, R16
4AH0322-XI-1, R17
4AH0323-XI-1, RI1

4AH0354-XI-1, R13
4AHO355-XI-1, R9

4AW0358-XI-1, R14

4CHO455-XI-2, R12
4CHO457-XI-1, R10
4CNO461-XI-1, R21
4CH0466-XI-1, R12
4CH0467-XI-6, R6

4CH0469-XI-1, R16
4CHO473-XI-1, R12

4RHO715-XI-2, RY7
4RWO725-XI-1, RI13
4RKO730-XI-1, R}
4RHO735-XI-1, R11
4RWO761-XI-4, R7
4RKO764-XI-1, RS
4RHO766-XI-1, Rl

TVA DN Calculations - BLN units 1 and 2 - "Calculation for Reinforcement
Cuts." 4XI-RECUT-I, R1, (B21 861029 2011, (12/23/86), selected
calculations for FCRs 0-4849, 0-4881, 0-4887, and 0-4903

TVA DNE Calculations - BLN - Reinf. Cuts by Work Releases - Auxiliary
Building Slab E1. 629.0 D4 RECUAN i2 [no RIMS number], 5 sheets

37. "Information about Silicon RTV Foam," "“Form 61-320C-82, Dow Corning
Corporation, Midland, Michigan, 1982 ‘

38. TVA CEB Report 82-2, "Testing of Silicon Foam Seals," RO
(CEB 820408 0051, (04/08/82)

39. Drawing series 48W1700 sheets 1 through 30 for MS and FW line rupture
restraints inside containment

Dbéuments resulting in revisions to drawing series 48W1700 sheets 1
through 30 are listed below:

Sht. ¥,  ECN 2707 (SWP 810508 510}

Sht. 2, ECN 1633 [SWP 780906 0531 _
Sht. 3, Documents resulting in Rev. 2

37790-6 (03/16/88)
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Sht. 4, ECNs 3131 [SWP 821026 5037, '4376 ' (WBP '831115 529] and S} 1"
including all FCRs, NCRs, etc., associated with these ECNs.

Also FCRs incorporated in Revs. 3, 4,6, and 7 of this sheet

Sht. 5, ECN 2931 (SWP 810821 518] Co

Sht. 6, FCR-F-2804 and F-1968 -

Sht. 7, Copies of NRC bulletin 79-14 discrepanices ‘
IR63-0600200-09-01/36P ‘and TR63 0600200 09 01/104P

Sht. 8, FCR-F-2848

Sht. 10, FCRs F-3492, F-2949, F2424 anu F-1153 ! j ‘

Sht. 11, FCR-F-1948, ECN 2801 [SWP 810325 5161 A

Sht. 14, ECN 3703 [wBP 830614 5071 S

Sht. 15, FCRs, F-3261, F-1934, and F21601: ' = = = . . . | | |

Sht. 16, FCRs, F-1843, F-1885, and F=1626' ' ' ' ' ' ' ' = o |

sht. 17, FCRs, F-3103, F-3137, F-2821, F- 242@.:and F-1749 | | |

Sht. 18, FCRs, F-1946, F- 1183. and F- 1688 oo j j R R

Sht. 19, FCRs, F-1855, and F-1877 b ‘

Sht. 20, FCRs, F-3243, F-3088, F-2941, f- 2949 F 593 F 2401‘ Fllsbl‘
F-1684, F-1731, and F-|743 Lo

Sht. 21, FCRs, F-3269 R1, F-2659, F-1877, 'F- 1778 and F 1685

Sht. 22, FCR, F-1768 Rl ]

Sht. 23, FCRs, F-2983, F-2940, F-1621, and NRC-3523 ' I

Sht. 24, FCRs, F-3209, F-3085, F-2949, F-1796 R1, F= 1855 F—l703‘ .
F-|753 F- 1641 F- 1655 F- 1558 and F- 1505

Sht. 25, FCR, F-1766 RI ‘

sht. 26, FCRs. A-10454, F-1662, and F-1621 '@ = S

Sht. 27, FCRs, F-3219, F-3061, F-2973, F- 2974 F-2420 RI: F—l87l‘RlH“
F-1850, F-1711, and F-1505 | | o

Sht. 28 FCR's, F-1984, F-1547, and F-1572 o o Lo

Sht. 30 F-3009, F-2644, F»2680ﬁ and F-2780 . A

40. TVA memo from J. C. Standifer to. G Wadewitz (SHWP 82[105 1533. (11/04/82)
transmitting NCR 3001R, R3 | b o

Nonconformance Report 3523R - WBN Units 1 and'2 '(VWBN 810807 1361

41. TVA BLN Drawing: Design Criteria Diagram, 'Decay Heat RémoVal System,
3BHO612-ND=01, RI13

TVA BLN Drawings: Mechanical Decay Heat' Removal System, Serles BANOAIZ
Drawings ND-02, RIO; ND-10, R8; ND-03, R11; ND-0S, R14.

ITT Grinnell Sketches, series IND-MPHG:

37790-5 <(03/16/88)




~ r TVA EMP'CUYE! (ONUERNS

SPEC:AI

0564

0570 .
2 Stee

0572 :

2

0574 1 (3 Sheets)
2

0517 i

0579 1

*a BLN Drawings. Concrete, Borated Hate:

8YWu:J19--X1 Drawings 01, R8; 02, RS

‘ 1 . EN DES Calculations: Design Calculations for Pipe Supor *35°

Moth'S, sheet 1 (MEB 321206 481). IND-0565. sheet 2 (BLt 8503905 273),
5,5, sheet 3 (MEB 830623 458]). IND-0S568. sheet  (B21 850305 274},
! 568, sheet 2 (B21 850305 275]), IND-0570. sheet - ([BLP 820913 456]),
fv 570, sheet 2 {B21 850305 2761}, [ND-0572, sheet 1 {B21 850305 277].
ive 4572, sheet 2 [B21 850305 278], IND-0574, sheet | (B44 850501 4537].
INu- 0574, sheet 2 (B21 ‘850305 279], IND-0577 {B21 850520 205).
IND 0579, {821 850305 282]

TVA-EN DES Calculation

TVA-EN DES Calculation N4-2ND-A/1, RO, "Analysis of Decay Heat Removal
System CEB Problem N4-2ND-A/1." (B21 850812 200] -

TVA-EN DES Calculation BLN-ND-D0S3, 3-M4-RRH-092375, "BLP-DHR System -~
BHST Qutlet Nozzle Calculations." (BLP 790410 007)

43. TVA Specification G-2, RS, "General Construction Specification for Plain
and Reinforced Concrete," (B42 851030 5011, (11/01/85)

p

@
| 37790-5 (03/16/88)

N4-1ND-A/1, R1, "Analysis of Decay Heat Removal
System CEB Problem N4-1ND-A/1," ([BLP 850107 200] 4

"RUGRAM

Revision
4

TVA 902
e 902
“yno i

vh
VA 97

TVA 901
TVA 902

4
TVA 901

TVA 902
TVA 902

Storagr Tank Gutlipa, Series

u?“&}
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44. TVA NCRs:

0 TVA NCR 2975, Rev. O [SQN 841015 606]
0 TVA NCR 2836, Rev. O [SQN 830404 6007

45. TVA Specification G-32, "Bolt Anchors Set in Hardened Concrete," RI1,
(01/31/86) : ‘ ‘

46. TVA - Division of Construction - BLN Quality Control Procedure

BNP-QCP-2.1, "Rebar, Embedments, and Concrete Foumwork " RI6 (C20 860424
464], (05/08/86)

TVA - Division of Construction - BLN QuaTlity Control Procedure o
BNP-QCP-10.6, "Work Release," R18, [C20 860512 457], (05/23/86) b

TVA - Division of Construction - BLN Quality Control Procedure
BNP-QCP-10.4, "Control of Nonconformances and Slgn|F1<ant (ondltlon | 1 |
Reports,"” R14 (C20. 860311 464), (03/25/86) . . Lo b

47. TVA Quality Control [nvestigationjReport130210, (02/04/83)f

TVA BLN NCR 1281, (BLN 801023 108}

TVA BLN NCR 1766, [BLN 820308 1081

TVA BLN NCR 2280, [BLN 830228 118)

TVA BLN NCR 2592, (BLN 840126 704]

TVA BLN NCR 3225, [BLN 840622 7071

TVA BLN NCR 3499, (BLN 841116 705] I

TVA BLN NCR 3521, {BLN 841128 703} A
TVA BLN NCR 4750, (no RIMS number] (03105/86)‘ L I
TVA BLN CAQR BLF 870073, (BOS 870515 3061 « ' = = =~ ' | | | | |

‘48. WBNP FSAR update through Amendment 56, Section 3.3, "Design of Category I
Structures"”

SQN FSAR update through Amendment 3, Section 3.8 "Design ot Category I
Structures"

49. TVA BLN Drawings:

4B8N0701-X1-1 Rl and )_. Auxlh\ary .and Control Buildings Units !

4BNO701-X1-2 RI )" and 2 -- Concrete Floor Design Ddta ‘
48B0892-X2-2 R6 Aux. Control and 0OG Bldg; Mlsc, Steel

Seismlc Condutt Supports - Notes - Sh. 1
3GA0059 Series Notes for Fleld Fabrication & Installation! | |
(the latest revisions of Pipe Supports in Cat. I Structures = @ @

-as of 05/87)

3779D-5 (03/16/88) SRR
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50.

51.

52.

TVA calculation on "Aux. Bldg. Blowout Panels, Cable Tray Frames, Hatch
Frames and Covers," R1, [WBP 840424 0241, (04/24/84)

TVA memo from R. W. Cantrell, Manager of Engineering, and Charles Bonine,
Jr., Manager of Construction, to Those Listed. Subject: "All Nuclear
Plants - Responsibilities,” [OEN 841123 001], (11/23/84)

TVA Specification 2126, "125-Ton Overhead Traveling Crane for Aux. Bldg.
at WBNP Units 1 and 2"

TVA Drawings:

47W200-1 "“Equipment Plans - Roof," R9, (11/09/79)
47W200-2 "Equipment Plan - El 772.0 and Above," RI11, (09/28/84)
47W200-3 "Equipment Plan - El 757.0 and El. 755.0," R16, (04/09/83)
47H200-4 ™MEquipment Plan - El 757.0 and El. 729.0.," R17,7(10/09/85)
47W200-5 "“Equipment Plan - El 713.0 and El. 708.0," R19, (10/09/85)
47W200-6 “Equipment Plan - El 692.0 and El. 685.5," R13, (03/09/86)
47W200-7 "Equipment Plan - E1 750.5 and El. 730.5, El. 676.0 and El.
666.0," R7, (03/04/86)
47W200-8 "Equipment Transverse Section A8-A8," R6, (03/04/86)
47HW200-9 "Equipment Longitudinal Section A9-A9," RS, (05/14/84)
48N1250-1 Miscellaneous Steel Hatch fFrames and Covers," R6, (01/23/86)
41N704-1 "Concrete Floor Design Data," R1, (03/31/78) .
46K502-5 “Architectural Plan El. 676.0 and 692.0 Temporary Barrier," RS,

(05/06/83)
44N300 "125-ton Crane Arrangement," R3, (09/26/85)
448301 "125-ton Crane Trolley Arrangement," R2, (07/01/75)

American Institute of Steel Construction (AISC), "Specification for the
Design, Fabrication, and Erection of Structural Steel for Buildings,"
effective 11/01/78

TVA EN OES Calculations, (B25 850912 800], "Feedwater Heater Replacement,
Turbine Building, Monorail fFrom Rail Bay to Center Aisle, Above El. 706,"
SCG-1S52, R1, (09/06/85)

TVA EN DES Calculations, [B25 850912 805], "“Feedwater Heater Replacement
- Monorail - Diagnonal Above El. 706," SCG-1S5, R1, (09/06/85) :

TVA Ot Calculations, [B2S 850912 8011, "Load Tests for the Feedwater
Heater Monorails," SCG-1S15, (09/11/8%)

Southwestern Engineering Company Drawings:
M-83825, R3, Feedwater Heaters 1Al, 181, and ICI
M-83826, R3, Intermediate Feedwater Heaters 1A2, 1B2, and 1C2

37790-5 (03/167/88)
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53.

s4.
55.

56.

57.

58.

Yuba Heat Transfer Corporation Orawings:' ' | ' ' ' = = -
84-H-891-1C-1, R1, High Pressure Heater No 11~ =~ ° = = ' '/
84-H-891-2-1, R2, Intermediate Pressure Heater Nos. 1A2, 1B2, and '1C2

TVA SQN Orawings: o ‘ o
48N338-1 through -16 FW Heater Replacement - Moarorails, the
latest revisions as of 08/24/86 ‘

TVA memo from V. R. Defenderfer to SQN Project Files, (825 850813‘019] b
"SQN - Design Review of Turbine Buildlng Feedwater Heater Replarement i
(08/13/85)

TVA memo from J. P. Vineyard to H 8. Rankin, (B25 850819 013] “SON -
Design Review of Monorail Structure,” (08/19/85) ‘ -

TVA memo from J. P. Vineyard to H. B. Rankin, [B25 850821 0041, "SQN-ECN
L5938 ~ Feedwater Heater Monorail System: Configurarion Inspectlon "
(08/21/85)

Impell Corporation letter from S F. Strang to R. 0 Barnett I
(Impel1/TVA-85-594), "Personal Service Contract No TV 65378A SQN Design
Review of Monorail Structure " (08/16/85) Co

TVA Drawings:

47W472-1, R35, "Mechanical Sleeve Seals"-  « -~ « - .

47W472-2, R34, "Mechanical Sleeve Seals" -~ -~ - = o : 1 1
47W472-3, R20, "Mechanical Sleeve Seals" - -~ -~ - =~ = o
47W472-4, R29, "Mechanical Sleeve Seals" - - - = S
47W472-5, R33, "Mechanical Sleeve Seals" - Co o
47W472-6, R51, "Mechanical Sleeve Seals" -~ -~ -~ -~ -~~~
47W472-7, RS, "Mechanical Sleeve Seals"
47W472-8, R7, "“Mechanical Sleeve Seals"
47W472-9, R25, "Mechanical Sleeve Seals"
47W472-10, R30, "Mechanical Sleeve Seals"

TVA DNE Nuclear Engineering Procedure.*“RevieW."‘NEP-Q.Z; RO (07/01/86)"

TVA Policy Memorandum PM 87-35 (DNE) from R. W. Cantrell, fPr@jectXBrhnéh
Responsibilities,"” (BO1 870123 002] (01/23/87)

TVA memo from R. W. Cantrell to J; E. Wilkins, [SWP 810916 0101
(09/14/81)

TVA memo from R. W. Cantrell to J €. Wilkins, CSWP 8201283017].
(01/26/82) S

TVA memo from J.C. Standifer to G} Wadewitz, [SWP 851126 0071, (11/26/85)

3779D-5 <(€03/16/88)
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59.

60.

61.

62.

63.

TVA CEB Report 82~2, "Testing of Silicon Foam Seals, "RO
(CEB 820408 0051, (04/08/82) -

American National Standards Institute (ANSI) Standard ANSI B30.2.0 -
1976, "Overhead and Gantry Cranes"

TVA Employee Concerns Special Program Subcategory Repo:t 30800, Révision
2, "Maintenance," (09/04/87)

TVA Invitation, Bid, and Acceptance, Oakridge Roofing Co., Inc., Built-up
Roofing and Related Materials, Installed (TVA Ref. No. 75K52-866971,
(05712775 .

TVA Specification 2600 for Built-up Composition Roofing and Related
Materials for the Hatts Bar Nuclear Plant [TVA\Ref. No. 75K52-866971]

TVA memo from D. W. Wilson to J. C. Standifer, [T15 850430 9551,
(04/30/85) .

TVA memo from J. E. McCord to WBN Files, [B26 850712 Q01]), (07/12/8%)

TVA informal memo from T. b. Cruise to R.- 0. Hernandez and W. A. English,
(07/17/85) '

TVA infor@al memo from W. A. English to T. C. Cruise, (09/85)
TVA memo from J. W. Coan to D. W. Wilson, (B26 850918 0031, ¢09/18/85%)

TVA SQN memo from J. P. Vineyard to H. B. Rankin, (B25 851009 002],
(10/09/85)

TVA memo “from D. W. Wilson to J. C. Standifer, (715 860121 991],
(Q1/21/86)

TVA memo from J. C. Standifer to 0. W. Wilson, (B26 860303 0161,
(03/03/86)
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