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EXECUTIVE SUMMARY

This subcategory report summarizes and evaluates the results of 29 Employee
Concerns Special Program (ECSP) element evaluations prepared under Engineering
Subcategory 22900, Instrumentation and Control Oesign. The evaluations
document the review of 56 issues related to TVA's four nuclear plant sites,
Sequoyah (SgN), Watts Bar (WBN), Browns Ferry (BFN), and Bellefonte (BLN).
The issues were derived from a total of 20 employee concerns which cited
oresumed deficiencies, or inadequacies in the design of instrumentation and
control systems.

Of'he 56 issues evaluated, 41 were found to require no corrective action.
The remaining 15 issues .resulted in ll corrective actions, a single colrective
action being able to accommodate several related issues. Four of the
corrective actions were initiated by TVA before the Employee Concerns, Task
Grouo evaluations,, five are new actions required to resolve the issues, six
are actions required to resolve peripheral findings identified during the
evaluations.

The conditions that led to the negative findings were diverse, with no single
cateqory o'f cause dominating. Only three of the 11 corrective actions for
this subcategory were judged'o be significant from a safety standpoint.
These actions are:

o Perform loop accuracy calculations for Speal, WBN, BFN, and BLN to
establish the effects of flow element measurement accuracy on plant
safety parameters

o Modify the SON auxiliary control air subsystem, which is safety
related, to assure its availability under accident conditions

o Complete the installation of BFN postaccident radiation monitoring
equipment to satisfy TMI action plan requirements

Although the employee concerns and issues examined in the course of the
evaluations for this subcategory did identify some valid problems, the
relatively small number of negative findings, the random nature of the most
olausible causes, and the overall significance of the corrective actions
cannot, in and of themselves, lead to the clear conclusion that
instrumentation and control design constitutes a significant problem for the
Sequnyah, Watts Bar, Browns Ferry, and Bellefonte nuclear power plants.
Nevertheless, a justifiable inference can be drawn from the calculational and
desiqn discrepancies noted that the design review process should be improved.

The most reasonably derived causes identified herein are being compared with
other evaluation results and examined from a wider perspective in the
Engineering category evaluation.

38770 RB (12/24/87)
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Preface

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

The ECSP addressed over 5800 employee concerns. 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: element, subcategory, category, and final.
Element reports, the lowest reporting level, will be published only for
those concerns directly affecting the restart of Sequoyah Nuclear Plant's
reactor unit 2. An element consists of one or more closely related
issues. An i'ssue is a potential problem identified by ECTG during the

ef i'evaluation process as having been raised in one or more concerns. F

ficient handling„ what appeared to be similar concerns were. grouped into
or

elements early in the program, but issue definitions emerged from the
eva'luation process itself. Consequently, 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 problems
overlap more than one element and will therefore require corrective action
for underlying causes not fully apparent at the element level.

To make the subcategory reports easier to understand, three items have been
p aced 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 wi'll be a Subcategory
Summary Table that includes the concern numbers; identifies other
subcategories that share a concern; designates nuclear safety-related,
safety significant, or non-safety related concerns; designates generic
applicability; and briefly states each concern.

Either the Subcategory Summary Table or another attachment or a combination
of the two will enable the reader 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 summari:red in a series of eight ca'tegorg
reports. Each category report reviews the major findi,ngs and colle'ctive',
significance of the subcategory reports in one of the following are'as

management and personnel relations

industrial safety

donstruction

material con,trol

operations

quality assurance/quality control

welding

engineering

h separate report on employee concerns'e'sling with specif ic contentions of
intimidation, harassment, and wrongdoing will 'be reJLeased by the TVA'ffi.ce
of the Inspector General.

Just as the subcategory reports integrate the information, collected at the
element level, the category ret>orts integrate the ihformation assembled in
all the subcategory reports within tho category, addressing particu.'Larly
the underlying, causes of those problems that, run across more than, one
subcategory.

h final report will integrate and asse$ s the information collected by all
of the lower level reports prepared for .the 'ECSP,'nclIxding the

Xns/ecto'eneral'sreport.

For more de'tail on the methods by whic6 E&d employee concerns
were'valuated.and 'reported, consult the Tennessee Valley Authori,ty Empl)yes

Concerns Task Group ProgrsIm Manual. The 1'manual'pells,out the program'
'bjectives,scope, organicist,ion, «nd -respons'ibili ties. It also speeif'les

the procedures that were. followed in thIe invest',ig'ation, reporting„
and'loseoutof the issues raised by employee concerns.
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ECSP GLOSShRY OF REPORT

TERMS'lassification

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

Class h: Issue cannot be verified as factual

Class B: Issue is factually accurate. but what is described is not a
problem (i.e., noc 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 undertaken

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

Class E: h problem, requiring corrective action, which was -not identified
by an employee concern, but was revealed during the ECTG
evaluation of an issue raised by an employee concern.

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

concern (see "employee concern" )

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

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

element or element re ort an optional level of ECSP report, below the
subcategory level, that deals with one or more issues.

em lo ee concern a formal, written description of a circumstance or
circumstances that an employee thinks unsafe, unjust, inefficient or
inappropriate; usually documented on a K-form or a form equivalent to the
K-form.
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eva1uat~or s the:individual(s) assigned. the 'responsi'bility to assess a specific
grouping of employee concernsa

~ffndfn a includes both stutaiuents uf fact and the judtdients uade abeut those
facts during the evaluation process; negati've findings require corrective
action.

issue a potential problem, as interpreted by'h'e ECTQ during the evaluation
process, raised in one or more concerns.

K-foou (seu "enplofee conueon"l

evaluation, judgment or decision raay be biased.

root cause the underlying reason for a
priIblkm.'Terms

essential to the program but which reqi)ire getailed definition ha've 'been ',

defined in the ECTiG Procedure Nanual (e.g.". generic, specific, nuclear
safety-related, unreviewed safety-significant ques'tion).

0
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hcronyms

AI

A'ISC

ALARA

ANS

ANSI'SME

ASTM

ASS

Administrative Instruction

'American Institute of Steel Construction.

As Low hs Reasonably Achievable

American Nuclear Society

American National Standards Institute

American Society of Mechanical'ngineers

American Society for Testing and Materials

American Melding Society

BFN

BLN

Brains Ferry, Nuclear'lant

Bellefonte Nuclear, Plant

CAQ Condition Adverse 'to Quality

CAR

CATO

CCTS

CEG-H

CFR

Corrective Action Report

Corrective Action Tracking 'Document

Corporate Commitment Tracking System

Category Evaluation Group Head

'Code, of Federal Regulations

CI ~ Concerned Individual

CMTR

-COC

OCR

ONC

Certifi'ed Material Test Report

Certificate of Conformance/Compliance

Design Change Request

Division of Nuclear -Construction (see also 'NU CON)
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DNE

ONQA

ONT

OivisiIon ef Nuclear Engineering

Division of Nuclear Quality Assurance

Division of Nuclear Training

DOE

DPO

ECN

ECP

ECP-SR

ECSP

ECTG

EEOC

Department of Energy

Di.vi'sion Personnel Officer
'iscrepancyReport or Oeviatidn julep'ort

Eng,ineeri.ng Change Notice

Employee Concerns Program

Employee Concerns Program-Site'epr|ese'ntative

Employee Concerns Speci'al PIrog're

Employee Concerns Task.'roup

Equal Employment Opportunity, Commission

EN OES

Environmental'ualif ication

Emergency Medical Response Teak

Engineering Design

ERT

FCR

FSAR

GET

HCI

MVAC

INPO

Employee Response Team or Emergen'cy,'Response T'earn.

Fi,eld Change Request

Final Safety Analysis Report,

Fiscal Year

General Employee Traini,ng

Hazard Control Instruction

Heati,ng, Ventilati.ng, h,ir Conditioning

Installation Instruction

In,stitute of Nuclear Power .Operations

Inspection Rejection Notice
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L/R

M&AI

MI

MSPB

'NCR

NDE

Labor Relations Staff

Modifications and Additions Instruction

Maintenance Instruction

Merit Systems Protection Board

Magnetic Particle Testing

Nonconforming Condition Report

Nondestructive Examination

Nu'clear Performance Plan

NPS

NQAM

NRC

NSB

Non-plant Specific or Nuclear Procedures System

Nuclear Quality Assurance Manual.

Nuclear Regulatory Commission

Nuclear Services Branch

NU CON

Nuclear Safety Review Staff

Division of Nuclear Construction (obsolete abbreviation, see DNC)

NUMARC Nuclear Utility Management and Resources Committee

OSHA

ONP

OVCP

PT

Qh

Occupational Safety and Health Administration (or Act)

Office of Nuclear Power

Office of Mockers Compensation Program

Personal History Record

Liquid Penetrant Testing

Quali ty Assurance

. QAP Quality Assurance Procedures

QCI

Quality Control

Quality Control Instruction
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QCP

QTC

RIF

Quality Control Procedure

Qucdity'echnology Company

Reduction in Force

RT

SQN

SI

SOP

SRP

SMEC

TAS

TUA

TVTLC

UT

UT

MBECSP

MBN

'MR

Radiographic Testing

Sequoyah Nuclear Pl.ant

Survei,llance Instruction

Standard Operating Procedure

Senior Review'anel

Stone and Mebster Engineeri'ng Corporat'.io'n

Technical, Assistance
Staff'rades

and Labor

Tennessee Valley Authority

'ennesseeVa11ey Trades and'abor. C'ounci1

Ultrasonic Testing

Visual Testi.ng

Matts Bar Employee Concern Special Program

Matts Bar Nuclear Pl,ant

Mork Request or Mock Rules

Morkplans
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1. INTROOUCTION

This subcategory report summarizes and evaluates the results of the ECSP

element evaluations performed under Engineering'ubcategory 22900,
Instrumentation and Control Oesign. Subcategory 22900 addresses employee
concerns that cite perceived design deficiencies or inadequacies in a diverse
group of instrumentation and control systems.

The 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 zo
other TVA nuclear plant sites are also shown.

The evaluations are summarized in the balance of this report as follows:

o Section 2
' summarizes, by element, the issues stated'r implied in

the employee concerns.

o Section 3 —outlines the process followed for the element and
subcategory evaluations and cites documents, reviewed.

o Section 4 —provides the discussion, by element, that forms the
basis of the evaluation findings, identifies the problems that must
be resolved, and addresses determination of generic applicability.

o Section 5 —highlights the corrective actions required for
resolution of the negative fi.ndings cited in Section 4 and relates
them to element and to plant site.

o Section 6 —identifies causes'f the negative findings.

o 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 i.s given, along with
notation of any other element or category with which the concern is
shared; the plant sites to wnich it could be applicable are noted;
and. the concern is quoted as received by TVA and characterized as
safety related, not safety related, or safety significant.

o Attachment 8 —contains a summary of the element-level
evaluations. Each issue is listed 'by element number and plant
opposite its corresponding findings and corrective actions. The
reader may trace a concern from Attachment A to an issue in
Attachment 8 by using the element number and applicable plant. The
reader may relate a corrective action description in Attachment 8 to
causes and significance in Table 33 by using the CATO number which

38770-RS 12/24/87
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appears in Attachment 8 in parenthese's at the end of the corrective
action description.,

Attachment C -- lists the references cit:ed in the text.0

o Attachment 0 -- lists in tabular form'pecific information: relevant
to certain elements. These tables ar'e r'ef0rr'ed'to in the text of
Section 4, but their inclusion t'here would seriously undermine

'eadability.Exceptions are TableS 1'nd 2, which do appear in the
text.

.2. SUMMARY OF ISSUES

The 'employee concerns listed in Attachment A foi each element and plant, have
been examined, and the potentia'l,problems raised by t: he 20 concerns have beeh
identified as 56 separat:e issues. A summary of the 56 issues evaluated under
this subcategory, grouped by- element, appears below:

o 229.1 Calculation of Orifice~Size' Flow element orifice plates
are inco|rreWct ly sized:; thus, measurement error can occur.

o 229.2 Panel grains - Some panel drain piping which may carry
radioactive liquid is routed to nonradioactive drainage systems.

o 229.3, Circulatiin~Water - Instrumentation for rrIonitoring flow to
the river through, the cooling water diffuser is inadequate.

o 229. 9 Control Air ~S . tern - The air volume of the control air system
ss not: ailequat e 3n +ttfp event of an air line bireak.

229.6, Water CIualit~S~stem - The Watiar quality monitoring sy~stem is ~

not designed to prec ude radioactiVity r'eleasi u'nder c rtain
'ccidentcondi,tions.

229.8 Tank Level Switches - inefficient manual control, as olppose(3
to automat>c coni:rol, 3s,used for the chilled water system expansion
tanks.

229. 9 Acoustics 31onitori~n - Redundant data recorders are not
prov3ded for the acoustsc monitoring system

o 229. 18 >iercury Switches - Mercury switches are inappropriately used
|n the. lemV Generator iluilding.

229.31~Radiation Monitoring - Tive quantity. of radiation detection
equ3pm~ent ss 3nsu7Fsc3ent to meet federal guidelines.

o 229.12, Paniel Instrument Oistancim -, The Idistance, between some
control panHs an33 t13e co~ntro e~s equipment i:, too great.

II
3877D-R8 12/24/87
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The issue summaries above deal with presumed deficiencies or inadequacies in
the design of the instrument and control systems. More specifically, three of
the issue summaries are concerned with the quality of the design (229.1,
229.3, and 229.8), three others deal with the quantity of equipment provided .

(229.5, 229.9, and 229.11), and four of the issue summaries suggest errors or
oversights in the design (229.2, 229.6, 229. 10, and 229. 12).

As the following sections show, five of the above issue summaries were found
to be valid and require corrective actions (229. 1, 229.2, 229.3, 229. 10, and
229. 11). Two of these involve design quality, one involves quantity of
equipment, and the remaining two involve design errors. Additionally, of the
six peripheral issues discovered, all requiring corrective action, (229.5,
229.9, and 229. 11), four involve design control, one involves design error,
and one involves timely resolution of issues.

Each issue evaluated within the element evaluations is stated fully in
Attachment B, which also lists corresponding findings and corrective actions
that're discussed in Sections 4 and 5 of this report.

3. EVALUATION PROCESS

This subcategory reoort is based on the information contained in the
applicable element evaluations prepared to address the specific .employee
concerns related to the issues broadly defined in Section 2. The evaluation
Drocess consisted of the following steps:

a.

b.

C ~

d.

e ~

Defined the issues for each element from the employee concerns.

Reviewed current regulatory requi.rements, industry standards, and
TVA.criteria documents related to the issues to develop an
understanding of the design basis.

Reviewed applicable design documents, purchase specifications,
drawings, and calculations and conducted facility walkdowns, as
appropriate, to develop design understanding and to verify
implementation status.

Reviewed applicable Preliminary Safety Analysis Report (PSAR), Final
Safety Analysis Report (FSAR), Safety Evaluation Report (SER), and
SER Supplements to understand scope and basis of NRC review, to
determine regulatory compliance, and to identify any open issues or
TVA conmitments related to the design.

Reviewed any other documents applicable to the issues and determined
to be needed for the evaluation such as correspondence, procedures,
test reports, Nonconforming Condition Reports (NCRs), Engineering
Change Notices (ECNs), evaluation reports,'.etc.

*f. Witnessed system operation to validate issues presented.

Interviewed TVA corporate and site personnel in person and .by phone
to develop understanding of problems noted.

38770-R8 12/24/87
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h. Discussed companent: problems lwith supplier (vendor) representatives.

4. FINOINGS/GENEIRIC,'APPLICABII ITY

A summary of the! findings for each ellement ahd the rhtianale for gen'eri'c
'pplicabi.1ityde.terminaision aire presented in Sect1on 4.1. A summary

of'indingsgroupecl at the subcategory Ileve11isi co'ntained 'in 'Section 4.2.
Subsections 4.3 th',rough 4.12 contain a detai'led discussion of each e'le!!lent.

4.1 S~nmmar of. Element flndl~ne

The findings for. each element are summar12.ed helot.

4.1.1,CalcuIlation o>F Orificie Sizes '- Eleven't 229'.1

'ndependentcalculations performed by the evaluat1on'e'am established that the
margin of error introduced by TVA orifi'ce 'sikin'g techniques is acceptable for
those applications where only qualitat1've 'flEvw 'information is required.
Whether these methods are adequate for flow measuring applications w'her'e her'e
precise quantitative information is, necesSary, such as control or sa'fety

'pplications,depends upon deeper systems analysis. In this area, the
evaluation team founcl that TVA hadI not cori!!plied w1th its awn criteria in
establishing or verif'ying instrument lo'ap'accur'acies suifficient: to prevent
encroachment on safety margins.. Initla'lip, review of this concern was to be
restricted to WBN, wher1e the concern was raised, and to SQN, because the
Meriam Instrument Company (Meriam) orificd plates in question were u'sed there
too; However', this peripheral finding detected in the initial revie'ws'wa's so
generic in naiture that BFN and BLN were'valuated'as'ell.
4.1.2 Panel Ora1ns - E:lement 229.2

The concern correctly stated a cond1tion wherein j)otentially radioactive
'nventorycan be delivered to open floor drains. The content of this concern

and the ALARA issues it pr'esented raised Ilt to the generic level to be
addressed for all TVA nuclear units. Even though the evaluation team found
1ncons1stenc1!es in the various design and licensing documents periph1erally
related to this i.ssue, no violations ofI cI 1 teria I:ou'ld 'be established.
Therefore, wh111e the concern is correct', several mitigati'ng factors,'iitl'ined
in Subsect1on 4.4 of this report, produced a ]udgment that car~'ectiv'e actioris
are not necessary for SQNe WBN, and BLN. 'Ho'wever, several discrepancies
between'nstalled hardware and des1gn and licerIsi!>g doc:uments were noted for
BFN. BFN will complete the ident)fied hardware m<odifications to asSurl. that
exposure to personnel is maintained as low as reasonably achievable (AIARA).

4.1.3 Circulat'1ng Water - Element 229'.3
'he

concern correctly outlin1ed „problems ri'a'ted ta the instrumentation'far
mon1toring 'f'law to the river at,'WBN. The'n'str'umentatIlon appl'lcat1on and the

38770-RB 12/24/87
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circumstances surrounding the concern were unique to NBN; therefore it was not
reviewed at BFN, BLN, or SQN. Nithout corrective action, the flow measurement
was ineffective. Proper .measurement is required to provide a means of
assur1ng proper dilution of infrequent discharges of low level radioactive
waste and for assuring compliance with the HBN National Pollutant Discharge
Eliminat1on System permit to avoid v1olat1on. of thermal or chemical discharge
standards. The problems identified had corrective action in progress prior to
the ECTG evaluation. No addi".ional corrective actions are required.

4.1.4 Control Air System - Element. 229.5

The concern addressed control air system (CAS) reserve capacity in the event
the system is damaged by a postulated event: a guillotine pipe break in the
CAS. A guillotine pipe break in the CAS is not a design basis event for any
of the plants reviewed. However, the NRC mandated review of aotential high
energy line breaks on SQN revealed a potential for unacceptable interactions
with the CAS that could lead to loss of, control air. This, in turn. could
preclude the occurrence of certain act1ons required for safe shutdown. This
situation was overlooked in the original systems analysis, which was performed
to validate the CAS design. Hardware changes to the CAS have been identified
and w'1

1 1 ensure'vailability of the CAS during credible accident

conditions�

.

No potential for similar interactions was found'or NBN and BLN. The issue
was not examined at BFN because h safety grade control air system is not used
at that plant.

4,1.5 Hater Quality System — Element 229.6

Although the design of the water quality monitoring system for both SQN and
NBN allows the piping to contain radioactive- material during certain operating
conditions,,the design limits personnel exposure to less than permitted by the
regulations. Th1s system is unique to the HBN and SQN designs and was not
addressed at BFN or BLN.

4.1.6 Tank Level Switches — Element 229.8

Controls for replenishing inventory to the chilled water expansion tanks at
SQN and NBN were evaluated. Nhile improvements could be made, the evaluation
team could not establish that such improvements were warranted. The existing
controls were found to be acceptable. The concern was soecific to systems at
NBN and SQN only and did not present generic issues for evaluation at BLN or
BFN.

4.1.7 Acoust1cs Monitoring - Element 229.9

The evaluation team established that TVA cr1teria, do not define the acoustic
monitoring system as safety related, and, therefore, redundant recorders are
not required. However, the NBN evaluation did reveal some discrepancies in
the documentat1on of the system and a CATO was initiated to resolve these
items.
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4.1.8 Mercury SwiLches - Element 229.10

The evaluat1ons revealed that TVA design standards. do restrict the use of
mercury switches in the Diesel Generator Building. At SON where limited use
of mercury switches was found, adequate Justification has been provided.
However, mercury switches have been used fior BFN without documentation ito i

substant1ate that their use is acceptab1le in the applicatione In the judgment
of the evaluat1on team, the use of these mercury switches should be
acceptable, but a documented evaluation must be provided to a.ssure this
acceptability in accordance with TVA cr'i terlai. The concern presented a
generic issue regarding TVA's general compliaince with its own standards on
mercury switch usage.

F 1.9 Radiat:1on Monitoring - Element 229ell

Except for certaiin radiation detection equipment currently being installed at
BFN to meet post-TMI radiat1on monitoring requ1rements, all plants evaluated
were found to have a sufficient quantity of radiation detection equipmenti toi
meet Federal guidelinese Documentation discrepancies needing corr'ection ~vere
found for SON,,HBN, BFN, and BLIN. Some of'hese cliscrepancies have cauised
licen'sing issues to remain open at this wrjiting'. 'The concern raised's'sur.s

'hallengingTVAus general compliance wi'th 'NUREG'737 and its suppllement,s, an
issue generic to all TVA nucilear pilants.

4.1.10 Panel Instrument 01istance - Element
2'29.'12'he

concern expressed a general design ~condition generic to all TVA 'nuclear
'lants.The evaluations f'r SON, NBN, BFN, and BI.N concluded that the

|istance between control panels, sensors, and controlled equipment is
consistent with industry piractice and is Accleptable but cOntingent u'pon

proper'nstallation.,

4.2 ~Summer of Subtnteaor~finalnae

The class1fied f1ndings. are summarized 1'n Table 1. Class A and B find'ings
indicate there is no problem and that correcitive action is not requi'red.

'lassC, D, and E findings require corrjective actions. The correct1ve actihn
'lass,defined in the Glossary Supplementl, is identified in the table by the

numeral combined with the fi,nding class. For exampl'e,'the designation 01 in
Table 1 indicates that the evaluated iSsue was found to be valid (finding
Class 0) and that a corrective action involving some type of hardware or

plant'odificationis required (corrective action Class 1).

0
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TABLE 1

CLASSIFICATION OF FINOINGS ANO CORRECTIVE ACTIONS

Element

229.1 Calculation of Or ifice
Sizes

229.2 Panel Orains

229.3 Circulating Water

229.5'ontrol Air System

229.6 Water quality System

Issue/
Findinn**

a
b
c

Finding/Correct ive
Action Class*

QN WBN B N LN

A A A A
05 05 05 C5

A C5

B 01 B

B

A

Cl

A
El

229.8 Tank Level Switches

229.9 Acoustics Monitoring

229.10 Mercury Switches

?29. 11 Radiation Monitoring

22q.12 Panel Instrument
Oistance

*Classification of Findin s and Corrective Actions

A
A
A
E3
B

.A

A
A

A

E3

3 06 A

A Cl A

E3 E7 E3

A
A
A

A. ssue not valid.
No corrective action required.

B. Issue valid hut consequences acceptable.
No corrective action required.

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

0., Issue valid. Corrective action
taken as a result of ECTG evaluation.

E. Peripheral issue uncovered'uring ECTG

evaluation. Corrective action required.
**Oefined for each plant in Attachment B.
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Findings are summarized by classification in Table. 2,. Of the 56 findings
identified by a classification in Table 1,'1 require no corrective aclioh.
The remaining 15 findings resulted in ll corrective actions. Four of these
findinqs had corrective actions initiated before the ECTG evaluation, five
required new corrective actions to be identified, and six findings resulted

'romperipheral findings uncovered during the ECTG evaluation. From this
table 'it can be seen that at Watts Bar, wh''er0 most,'f- the issues were
originated, two out of the original l5 iss'ues (per"ipheral findings not

'ncluded)were found to be valid and requi're'corrective action, and one
of'hesetwo issues had corrective action initiated before the ECTG evaluatiOn.

The bases for the findings summarized above are discussed in the following
subsections.

It should 6e noted that substantial data were collected and reduced to der'ive
and support the following discussions of'ach e'lement. These data, are
presented in tabular form at the end of this report and not fn the main text
itself to enhance readability. The only t'abl'es'r'esented in -the main text are
those solely germane to the subcategory itself.

TABLE 2

F INOINGS SUMMARY

Classification of Findings

A. Issue not va,lid. No corrective
action required.

B. Issue valid but consequences acceptable.
~ No corrective action required.

C. Issue valid. Corr ective action
initiated before ECTG evaluation.

Plant

SON 'A9N 'FN BLN Total

11 9 5 7 32

i3 '5'
1

0 1 1 2

0

0. Issue valid. Corrective action taken
as a result of ECTG evaluation,.

E. Peripheral issue uncovered during
ECTG evaluation. Corrective, action
required.

1 1 3 0

2 2 1 1

Total 17 118 10 11 56

0
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4.3 Calculation of Orifice Sizes - Element 229.1

4.3.1 Overvie~

Concern PH-85-022-001 was raised in 06/85 with specific reference to watts Bar
Contract 85320-1 with Meriam. It dealt with theoretical differences in
calculating the required bore size of flow measuring orifice plates.

Concern NS-85-004-001 was also raised at NBN, in 08/85, with reference to
incorrect bore size. It suggested that the issue could also be a problem at
SQN but did not mention BFN or BLN. It did not stipulate the source of the
"incorrect hole size" prob.lems. However, as a result of file research and

personnel interviews, the SQN evaluation team concluded that concern
NS-85-004-001 was based on differences in calculational methods and not on

such peripheral findings as manufacturing tolerance errors undetected by. the
receiving inspection. Since such calculational methods are generic to all
plants, the concern i,s applicable to all plants. The, following evaluation
proceeds on this basis.

Both concerns PH-85-022-001 and NS-85-004-001 were thoroughly investigated for
NBN by the Nuclear Safety Review Staff (NSRS), which documented its
investigation in Report I-85-525-HBN (Ref. 1) on 12/1:7/85. This report raised

~ the issue of the applicability of the orifice hole sizing methodology for Post
., Accident Monitoring (PAM) functions. This investigation was followed by a

June 1986 Generic Concerns Task Force (GCTF) investigation on SQN that largely
depended upon and concurred with the NSRS investigation at NBN (Ref. 2).

4.3.2 Definitions and Terminology

The term "false," as used in Concern NS-85-004-001. is interpreted by the
evaluator as a statement of relative accuracy. This is in contrast to the
more -normal usage which is to convey an entirely misleading, erroneous,
untrue, or wrong message. In the present case, a flow indication !s
considered "false" only if it is so inaccurate as to cause the plant operator
or control device to take an inappropriate control action.

4.3.3 Previous Investigations

The SQN GCTF investigation dealt with an additional programmatic concern
( IN-85-293-001) regarding documented closeout of NBN NCR 4412R. This NCR

dealt with an orifice plate beta ratio (d/0) near the upper level of
acceptable tolerance. Hhi.le the Meriam orifice plates in auestion were
replaced at HBN, the SQN GCTF investigation did not find that the changes ~ere
technically necessary. In reporting the basis for. these changes to the NRC,

TVA pointed out that "although EN DES felt that„the orifice plates were
sufficient for the (NBN) system design, rather than expending time, money, and
effort to verify the accuracy, it would be more cost-effective to purchase new

plates." The SQN investigation did conclude that Meriam orifice plates were
used at SQN.
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0
The NSRS invest1,gatian at lHBNI (I-85-525-HBN) pravided a well-balanced and
technically supportable concluslion that the drifioe plates in questiori "w'ill
perform their intended design function."'hi s concl<ision was limited to flow
signals that did not involve postaccideht mohitoring (PAM). For PAM flow
signals the NSRS repairt went on to say:i

"...overall acceptabi lit:y of these plates providing signals to the PAM
system was cons1dered indeterminate pending a, documented designi

.evaluat1on to ensure- they will perfor'm within the accuracies as'sumed
in'he

design calcuilations."

4,3. 4 Indus try Pr ac bi ces

A review of industry flow metering practices was conducted (Refs. 3 'thr'ough
').This review drew conclusions that 4eHe then .applie'd- to the anal'yses an
'achplant. From the review„ tlhe evaluators were able to derive som'e general

industry gu1cielines as to when preciSe flaw measur'ements cire necessa'ry'and
when st111 accuirate but less precise applications are acceptable. It .eems
usually accepted practice that whether an lorlifice'plhte'and the care taken in
its sizing, installation, and subsequent maintenance) constitutes a proper
flow metering alpplication depends on process conditions (i low

veloci'ty,'cceptable

head loss„ etc.), the medium being measured (e.g., water, gas,
oil,'team,etc.)„ aind the end use of the flow signal. Orifice plates are

acceptable metering devices for subcaol'ed'wa'ter'f reasonable purity when a
ratio of orii.ice pilate bore to pipe diameter (d/0 or "beta ratio") betweeh 0. 1

and 0.7 will produice the desired differ'ential pre+~su're.'he ratia of
inedtial'orcesto viscous forces, commonly call'ed'the "Reynolds Number„" ls another

key factor lllmi ting li:he appli'cation of these flow elements . Minimum Reynolds
Numbers above 10,000 for small lines and 500,000 for larger liries, and maximum
Reynolds Numbers af about 1,000,000 in al'I lines,igeinerally esi:ablish the
domain for successful appllcationS . Beiyond these'e'ta ratios and Reynolds
Numbers, these flow elements suffer substantial decreases in accuracy.

Nhere the signal use is for vernier control iof level or fluid flow, 'as's'he
case for precise mixing or close «olerances of liquid llevel, "preciSe" (i.e ~ ,
der1ved from formulaie contai,n1ng Reynolds Number icorrectiion factors) designed
orifice plates are mare suitable than '"plant" (i.e., derived from tables
containing no correction factors) desi'gned plates. The quantitative value af

'heflow being measuredl is very important in such applicatians. Howevier,
where more qualitative fluid flow information is acceptable, "plant'" diesign<ld
orifice platies are quite proper. Such qualitat1vie applications are found
where the fluid flow is measured only 1o establish max'lmum or m1nimum ilimitS
(e.g., alarm annunciation., equipment operation) or -where the flow inventory is
secondary to the variable of real interest. such as tank le~el or temperature
differential. i%lost of the orifice plate flow slignals are used !n limit-setting
applicatians to initiate alarms or stop/start equipment. Typically„ these
flow switch appil ications do not riequire precise accuracy. where orifice
plates are used to indicate flow, the measurement is more for qua.litative than
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for precise quantitative information. In many cases flow is not the primary
variable of interest. For example, heater drain flow is indicated, but system
temperatures and levels are the variables of primary .interest. (Th1s
distinction of, "primary variable" applies to instances where the measured and
the controlled variables are the same, as in steam generator level control.)
Whether a qualitative reading is acceptable or the required accuracy of a
quantitative signal is necessary, is, therefore, closely tied to the design
purpose of the system and the use of the flow reading.

4.3.5 TVA Oesign Guidance

Electrical Design Standard OS-E18.1.10, "Instrument Set Points and l.imits"
(Ref. 8), deals esoecially with'he issue of instrumentation accuracy for
safety-related systems. OS-E18.1.10 was originally issued on 11/21/83, but
its stated aoplicabi lity is "to al.l nuclear power generating stations .

"

Standard OS-E18. l. 10 defines accuracy as "the degree of conformity of an
indicated value to a recognized accepted standard value, or ideal value."

The definition of accuracy is expanded in OS-E18.3.6 (Ref. 9) and elaborated
on by saying:

"The degree of conformity of an indicated value to a recognized. standard
value, or ideal value: e.g., an accuracy of + 10 psig means that for an.
actual value of 100 .psig, indication can range from 90 to 110 psig."

Within the overall accuracy of the instrumentation system, certain errors due
to the ohysical properties of the sensed medium must be factored in. These
"process measurement errors" are defined in OS-E18.1.10 as:

"Process errors that include those inherent in the measurement technique,
for example the fluid stratification effects on temperature measurements,
or the effect of fluid density changes on level measurement."

hese definitions and standards are, consistent with and derived from industry
practices (Refs. 3 through 7). Section 5 of OS-E18.1.10 clearly draws a
relationship between required accuracy and system design in stating that:

"Required accuracy is that accuracy necessary to ensure that the safety
limit is not exceeded by any operational transient or design basis event
ror which the instrument loop is required to function. The accuracy
calculations must consider all sources of inaccuracy."

From this statement, it is clear that quantitative accuracies are necessary
where safety limits are involved. Presumably .where safety limi ts are not
involved, the less accurate quali.tative approach':i',s acceptable. This

practice's

common in the industry, the only exceptions being control applications,
where the sensed and the controlled variables are the same. In these cases,
TVA, like all other process designers, ~ould use the measurement accuracy
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necess1tated by the contro1I application.'uc'h usage 'is'standard d'esign, 'ccminon
knowledge and need not be documented In design standards. With this guidance,
the evaluation team focused on identifyi,ng systems and applications that could
have safety limits and on determining whether they could be exceededlby thiesh
flow elements.

4.3.6 SQN and NBN Evaluations

Because of the similarities in plant designs, and the. fact that the orifices
in auestion were purchased for both SQN and NBN under tlute same contract, 1: he
employee concern evaluat:ions were basically t'e same. They are beth discussed
below.

The NSRS invest1gation of NBN listed all systems containing Meriam orifice
plates. This listing, as presented in NSRS Investigation Report I-85-525-NBN,
Is:

"Component Cooling System (70)
Essential FIaw Cooling Water (67)
Heater Dra1,ns <6)
Raw Cooling Water (24)
Waste Dlsac>sal (77)
Hain Steam (1)
Feedwater'(3)
High Pressure Fire Protection (26)
Deminerali '.ed Water (59)
Water Treatment (28)
Condensate (2)"

The parenthet:ical is thi system number.

The evaluation team reviewed the comple'te 'SQN a'nd NBN Instrument 'labul ation
(Refs. 10 ancl 23), and Identified al'I in-line flow elements for both plants.
The Heriam orifice plate elements were separated from the other type's Of flow
elements (e.g., venturi nozzlles). From this information, the SQN an'd

NBN'ystemsusincl'Heriam orifice plates were easily identified.

With the systems ident1f1ed, the evaluatiOn team r'evleWed the FSARs '(Rdfs'. 1'1

and 24), and each system's c'ontrol diagrams <Refs. 12 and 25), log1c diagrams
<Refs. 13 and 26), f!Iow diagrams (Refs. 14, 15, and 27), design criteria

'Ref.16), and des 1gn guides (Refs. 17 and 28) to identify ihe use of the
signal develooed by each Heriam orifice plate flow inst:rufnent. A tdtaI of 139~
SQN and 184 NBN flow elements was reviewed. No instances were found where
flow was the primary var1able and the, flow s'ignal was used for modulating
control.
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At both SgN and MBN, orifice plate flow elements FE-3-142 A, B, and C generate
signals to the auxiliary feedwater pump/turbine flow control system. However,
review of the main steam and feedwater systems drawings, design criteria,
design guides, and FSAR descriptions shows that these flow elements are used
to limit feedwater pump/turbine maximum speed and not to modulate flow control
or establish steam generator level.

In the process of these reviews discrepancies between the various design
documents were noted. For example, on MBN flow elements FE-70-110, FE-70-202,
FE-70-203, and FE-70-204 were identified as not being listed in the MBN
instrument tabulation, 47B601-70 series. These discrepancies were incidental
to the puroose of this review and no CATO's were written since the total scope
of the corrective actions in Subcategory 20600 covers reconciliation of
documentation with as-built condition.

MBN flow elements FE-67-222 and FE-67-226, which were supplied by Oaniel
Industries under contract 84KK7-833960 (Ref. 56), were identified as having
used an incor rect pipe internal diameter. The I.O. difference, 23.5 inches vs
the actual 23.25 inches, results in less than a 1 percent error in the bore
size. The -Oaniel Industries calculation (Ref. 256) also used the "plant"
method of calculating bore size. The resultant errors were within the
5 percent accuracy specified by the TVA data sheet, and the orifices were
accepted and installed.

Of the flow elements reviewed, only the limit-setting auxiliary feedwarer pumo
flow siqnal mentioned above and those flow signals in safety systems used for
PAM qualified for closer examination and compliance with TVA Oesign Standard
OS-E18.1.10 (Ref. 8).

Po s tace i dent 4ioni tori nq (P AN) Or i fi ces

As a result of the Three Mile Island (TMI) accident, the Nuclear Regulatory
Commission issued NUREG-0737 (Ref. 35) and Regulatory Guide (RG) 1.97 (Ref.
18) to identify the instrumentation required for plants to assess plant and
environs conditions after an accident. Both documents were required to be
backfitted to all ooerating plants. Compliance with RG 1.97 for MBN was found
in a TVA letter to NRC (Ref. 36). The evaluators used Regulatory Guide 1.97
to identify the typical PAM variables. Regulatory Guide 1.97 identifies the
following flow variables as "Type 0," which is required to indicate the
operations of individual safety systems and other systems important to safety;

0
0
0
0
0
0
0
0'

0

Residual Heat Removal (RHR) System Flow
Safety Injection (SI) Boric Acid Charging Flow
Flow in High Pressure Injection (HPI) System
Flow in Low Pressure Injection (LPI) System
Main Feedwater Flow
Auxiliary Feedwater Flow
Containment Soray Flow
Chemical Volume Control System (CVCS) Makeup Flow In
CVCS Letdown Flow Out
Component Cooling Mater (CCM) Flow to Emergency Safety Features
(ESF) System
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In each case, Regu'latory Guide 1I.97 establishes the required flow range as
be1ng from "0 to 1'le of the maximum flow anticipated during operation'"; no

specific accuracy requirements are stated. The stipulated purpose of each
flow signal is '"to monitor operation".'f the safety system. This is a=

qualitative purpose, to. be contrasted with a more:quantitative purpose such as
controlling or meter1ng flow. A flow indication for a qualitative purpose
does not directly cause a. safety limit to:be.:exceeded, and, therefore, the
qual1tative application of the Flow signal; stipulated l,n Regulatory Gui,de 1.97
should make the "plant" calculationall method aciceptable. Neverthelessi the
accuracy statements of DS-E18.1.10, which ~tie tahe,flow, element accuracy to a.

systems requirement that "the safety limit is not exceeded by any operational
transient or design basis event for whi,ch,the instrument 'loop is required to

'unction," were applied to these PAM flow signals„

Analyses of the safety systems and numerical development of safety l,imits',,
folio~ed by an assessment of total instrumentation loop accuracy, would be
necessary to determine if the flow. element sizi,ng; calculationall methods are
sufficient to support TVA des1gn cr1ter1a„ Such a design verification, program,
goes well beyond the scope oF the ECTG charter. Nowever, without such a
review the EC validi ty cannot be directly or conclusively resolved. The
evaluation team was informed of a loop accuracy verification program now= in
progress at TVA that was alread'y addresisihg 'this work. To avoid duplication
of effort, the evaluation team used the following approach.

l. All PAM variables using orifice plates to generate their signals
were identified. The auxiliary feedwater . low signal From FE 3-142
would be included in this list.

2. The actual Meriam "plant" sizing calculations for these f'lowi
elements were, verified, and the key parameters selected to establish
uncompensated flow ai: the full scale differential pressure specified.

3. Bechtel entered the key paramete'rs used by Merlam into computer
programs. that employ the "precise'" .calculational method to establish
compensated flow at the same differential (Tables 4, 5, and 6,
Attachment 0).

4. The flow"difierences between the verified. "Meriam/Plant" and
"Bechtel/P'recise" calculations were then used to assess the
significance to system operation.

5. Bechtel also rev1ewed TVA loop ,'accur'acy calculations for FE-3-142,
the only control var1able us,ing an orifice plate, to determine the
sign'Ificance of flow element'sizing',accuracy differences in relation
to other accuracies in the calculation.;

SQN calculat1on SQN-SQS4-0066 (Table 7i, Attachment 0;,Ref. 19> iden'tified
the'low

1ndicat:ions intendedi for SQN comp'liance w'1th Regulatory Guide 1.97.

4i
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Review of the system flow diagrams identified the flow element tag numbers.
These were then compared with the Meriam contract and only the variables
identified below have their signals gene'rated by an orifice plate. For NBN,
the same four orifices were identified. The "Bechtel/Precise" calculations
produced the following results:

Flow Oiff. '.Pipe Beta Bore Plant "Precise"
Element Pres. I.O. Ratio Oiam. Calc. Calc. Oiff.

(HC) (inches) (inches) (GPM) (GPM) ('4)

FE-3-142 300 5.501 0.691305 3.8029 1,000 973 2.68

FE-67-61 200 29'.250 0.653670 19.1.198 20,000 . 19,502 2.49
FE-67-62

FE-70-818 100 3.068 0.719836,2.2085 200 195 2.58

The calculati'onal derivation of these results is presented in Tables 4, 5, and
6, Attachment 0. The programs used have been verified, and the source program
is on file. Complete information regarding these calculations can be found in
documentation supporting SQN element report.229.01 (Ref. 20).

It was noticed. in the calculations for FK-67-61 and 62 that the Reynolds
Number boundary conditions established for use of the "orecise" calculations
were not adhered to by Meriam. The Reynolds Number of 2,691,312 used in the
calculation is well beyond the limit (approximately 1,000,000) where Reynolds
Number corrections are meaningful.

Nith the above data, the evaluation team reviewed SQN Oemonstrated Accuracy
Calculation for 1,2-FT-3-142 (Ref. 21). The flow element section of this
alculation has two accuracy factors listed, "Repeatability Error" and

"Process Error." Their sources were not identified in the calculation. In
telephone conferences with TVA personnel, regarding the SQN calculation
(Ref. 22) and expanded upon later in assessing a NBN calculation (Ref. 29), it
was established that neither factor accounted. for error in establishing beta
ratio. The "Repeatability 'Error" was intended to'accommodate long-term
changes in the element itself (wear, sludge buildup, etc.). The "Process
Error" was to accommodate process-induced changes in fluid temperature,
pressure, etc., over the operating range of the auxiliary,feedwater system.

The Repeatability Error was based upon .empirical data,provided by d.ifferent
manufacturers. No documentation currently exists to support this factor,
which is currently estimated as "+ 2/ of range." The process error is derived
from known changes in the auxiliary feedwater system and is established as "~
1'4 of reading." The only point of intersection'between the "range" and the
'"reading" errors is presumably at full scale. This point correlates with the„
flow element sizing errors at the full differential outlined above. However,
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because the TVA instrument loon accuracy calculations for FT-3-14Z dtd not
accommodate f'low element sizing error, they should be revised to tnclud'e an
appropriate factor to accommodate Flew element sizing error. It was
determined that a 1iVA Lciop Accuracy Veriification Proclram is now in progress in
response to Policy Meii»orandum PM86-02 (EEB), (Ref. '53). A, completion date
before fuel load. was expiec Ced for all NBN calculations, including the FT-3-142
auxiliary feedwater flow element loop. This program is st111 tn progress for
SQN at this writing but a satisfactory review oif the four orlfices identified
above was conducted to allow the loop accuracy program to be completed after
SQN restart.

In the case of FT-3-14Z, the inaccuracy resultihg from the two sizing methods
will be between 20 and 30 gpmi. On the basis of design andi operating
experience, the evaluat1on,team does not bel1eve thai! this error would oroduce
pump runout or turbine overspeed trip as a result of excesstve feedwater flow
to a damaged steam generator'. A numerically basedi systems, analysis to support
this judgment hais not been performed and ts beyiondl the scope of the EC1G
program.

The purpose of .FE-70-818, FE-67-61, and FE-6'/-62 is to monitor system
operation per Regulatory Guidle '1.97. This purpose 1s qual,itative and «ioutd
not be affected by the '>.0 to 3.0 percent level of error predicted on the
basis of Bechtel calculations for similar 'tnSta'llattons. Oetailed systems
operational analyses would be necessary td prov'e this judgment conclusively.'n

no case do the error margins involved vio'late any regulatory c> it'eria br
'SARstatements„

Summary of SON and HBN Evat.uations

On these bases, the'oncern «~as conside'red to be factua,l to the extent
potent1al errors due to using the "plant" stZing method were nOt considered in
the accuracy calculations for flow para'meters deemed crit'Ical to system design
purpose. Of the 139 SQIN and 184 tIBN or'iftce'l'at5 a'ppl'ications reviewed, only
four were judged to have functions that were sufficiently

quantttati've'to'arrant

consideii'ation of -"precise'" accuracy sizing calculattonS. In the
'pinionof the evaluattion team, the calculated error of 2 percent td. 3 percent

should be acceptable for the desiqn purpoSes initended contingent upon
'erificat1onof overall lciop accuracy under the programs presently in

progress. A program that determines the instrument loop accuracy
requirements„ including proper st'!tng by the manufacturer, is now t>t pHogreks

't

TVA. This program will evaluate the "plant'" vs "precise" accuraCy
differences, along with otheir factors, to determine whether the total loop
accuracy 1s proper fc>r, the, application intended-.

4.3.7 BFN Evaluat1on

The evaluat1on team revte«>ed the BFN I>1st>.umient. TabUlatton (Ref. 30) and
1dent1fied a'll in-11'ne flc>w elements and the cc>ntract under which ttl>ey welre
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supplied. Each flow element uniquely identifies the system to which it
belongs by, the first set of numbers on its tag (e.g., FE-73-33 is item 33 in
system 73, high pressure coolant Injection).

lith the BFN systems identified, the evaluation team reviewed the FSAR

(Ref. 31) and, each system's .control diagram (Ref. 32), logic diagram
(Ref. 33), flow diagram (Ref. 31), and design guide (Ref. 34) to identify the
use of the signal developed by each orifice plate. flow instrument. The flow
elements which require quantitative flow values were separated from those for
which qualitative values are acceptable. The "quantitative" flow elements
(i.e., those elements used for control functions) were added to the flow
elements required for Regulatory Guide 1.97 PAH functions. A total'of 200 BFN

flow elements were reviewed and their related systems use evaluated for an
assessment of proper application engineering.

These data are presented in Table 8, Attachment D. Instances were found where
flow was the primary variable, and the flow signal was used for modulating
control. However, a majority of the orifice plate flow signals are used in
limit-setting applications to initiate alarms or stop/start equipment. As
noted before, these flow switch applications typically do not require precise
accuracy. The accuracy statements of DS-E18.1.10 were not applied to these
flow signals.

Meriam Orifices

The concern about the, use of Heriam Instrument or,ifices was specificall.y
addressed by identifying and separately evaluating those orifices supplied by
Heriam.. From the instrument tabulation, a list of all the flow element
contract numbers was comoiled. These contracts were then searched to identify
the vendors (Ref.. 37). A review of the vendors for the flow elements
indicated that Meriam supplied only FE-69-101, a restriction orifice in the
nonsafety RHCU system. The use of the "plant" method for sizing this orifice
is acceotable since only qualitative flow accuracy is needed. It was noted
that flow diagram 47N810-1 for the RNCU system indicated that FE-69-101 was
applicable to only BFN units 1 and 2; however, Heriam orifices were ordered
for .all three units.

Postaccident Monitoring.(PAH) Orifices

As in the SgN and NBN evaluations, the criteria established in Regulatory
Guide 1.97 were used to,assess the flow variables required for post accident
monitoring. These data are presented in Table 9, Attachment D. Table 10,
Attachment D, presents a matrix ot BFN flow elements used for safety, PAH,
and control purposes. The 34 safety grade flow elements found were supplied
as part of contracts with General Electric Co...,(GE).. GE appears to have
subcontracted to various vendors including Daniel''Industries and Vickery
Slmms, Inc., but not to Meriam. The combination of the complexity of the
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contract and the fact that it was exebuted when there were fewer requirements
for prov1ding backup documentation resulted in a lack of informat1on,for most
of the flow ellements.

To obtain or11'ice data, a rev1ew of existing walkdown da.ta was conducted
(Ref. 38). The results deterinined that data are only available for FE-84l19I
20. In addition, a, new walkdown was initiated for FE-3-20 (Ref. 39). This
too was not successfu'i. The ma)or reasons for the'ack of available data from
walkdowns are that orifice paddies, if they exist, are obscured by insu'lation
and lagging, or orifice pacidles or flow element'nameplates do not 'ex1st.

In view of the lack of available data to ident1fy flow elements, a request was
'adeto a GE representative to review the Con~tract Data Files at the'BFN site

for selected Flow elements (Ref. 40). 1'hree sets of flow elements were fOund
to be ventur1 nozzles: FE-1-13,25,36,59; FE~3-6,13,20; and FE-3-78AI,B. The
GE spec1fi cations (ReFs . 257, 2'IB, and 259~) f'r ~ the sample elements were found
to include accuracy requirements of between 1 and 2.5 percent. It also was
found that GE had comlbined the BFN procurement process with that of several
other bo1ling water reactors (BPIRs), thus standardizing components and
suppliers. For the FE-71-36 or1fice, vendor drawings and empirical
calibration curves were found; however, the vendor design callculation,
documenting the basis for the orifice hole size as required by the contract,
was not in the contract files. The GE representative assumed it to be in the
GE files in San Jose, CA, as GE was the purchasing agent.

/
Nonsafety-Related Ori flees

Nonsafety-related orifices used for.control were also evaluated case by-case
to determine the need f'r the "precise" method of orifice hole sizing. A'il
were found to be acceptable as designed.

Loop Accuracy Calculations

Of the 200 BFN flow elements applicatlohs reliewed, only nine flow elements in
five systems were considered to have funct1ons that were sufficientl'y
quantitative to warrant consideration of "precise'" accuracy sizing
calculat1ons. These n1ne fIow elements are being reviewed in a. prog'ram fbr

'erifyingloop accuracy calculations, now '1n'r'ogr'esS at TVA.

These loop accuracy calculat1lons have n'ot 'behn 'completed at this time.
Because of the lack of or1fice sizing documentation, the loop

accura'cy'er1ficationprogr'am has found 1t neces'sar'y to 'acquire BFN orifice dath v'ia 'a
'alkdownand reading of the information stamped on the "paddle" of'he,

orifice.. Using these data., NA recalcu'lated'h'e orifice bore using the
"precise" method. The dif'ferences oecWeen this TVA recalculated bor'e Siz'e and
the actual bore s1ze were found to be smalll. However, these dlffereInchs weHe
not included as an inaccuracy in @ draft Of the BFN loop accuracy

calcula'tidns'uppliedto the ECTG evaluation team (Ref.. 41). These "draft" calculations
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were considered preliminary and discussion with the calculation author
indicated an intention to include these inaccuracies in the final
calculation. The author also stated that when completed, the calculated loop
accuracy will be compared with a safety limit as required by OS-E18.1.10
(Ref. 41).

Examples of comparisons of loop accuraci es wi th the appropriate safety limits
from previous IEC scaling and setpoint calculationS (Ref. 42) were reviewed to
identify the safety limits and the typical comparison process . A similar
process should be acceptable for the final loop accuracy calculations. These
data are presented in Table ll, Attachment 0.

Summary of BFN Evaluation

On the basis of the above reviews, the evaluators found that the concerns as
applied to BFN were factual to the extent that potential errors that could be
caused by using the "plant" sizing method were not considered in the accuracy
calculations for flow parameters considered to be critical to the system
design purpose.

However, an existing program is in place to complete the loop accuracy
calculations, and the intention to include the design inaccuracy errors from
the "plant" sizing method has been expressed. The concern about Heriam
specific orifices was found to be minor for BFN since there is only one Meriam
orifice and the "plant" sizing method accuracy would be acceptable for this
noncritical RWCU restriction orifice. The extent of the potential imoact of
the use of the "plant" sizing method on the 200 BFN flow elements reviewed has
been limited to nine flow elements in five systems which are used for
quantitative or safety-related functions. These nine flow elements are being
reviewed in the loop accuracy calculations as indicated above. The remaining
orifices were determined to perform nonsafety or noncontrol-related functions
such that the increased accuracy of the "precise" sizing method over the
"plant" method would not be necessary for the orifices to,perform their
functions. Thus these orifices would not be generating "false" signals by the
definition in Subsection 4.3.2.

4.3.8 BLN Evaluation

The BLN review was conducted similarly to those for WBN and SQN. The plant
systems identified in NSRS report I-85-525-WBN were used as an initial 1!st of
systems containing orifices. To obtain a complete list of ori'fices, the BLN
Instrument Tabulations (Ref. 43) were reviewed.

The orifice vendors'ontract numbers were identified from .the instrument
tabulations to determine if Meriam was an orifice- supplier.. The vendor lis .
is included, in Table 13, Attachment 0. A RIHS data base search failed to find
a BLN entry for Meriam orifices.
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8'he

evaluat1on team reviewed the FSAR (Ref. 44) and each system's logic;
control diagram (Ref. 45), flow diagram (Ref. 46), and des1,gn guide (Ref. 47)
to identify the use of the signal developed by each or1fice plate flow
instrument. These data are presented ih Tablle l2,'tta'chalent O. BLN had 293
flow elements where related systems use was assessed. No instances were found
where flow was the pr1mary variable and the flow signal was used for,
modulating control. Host of. the orifice plate flow signals are usedi in
limit-setting applications to initiate alarms or stop/start equipment., These
flow switch appllications do not require precise accuracy.

Postaccident Monitoring (PAM) Orifices '

TVA letter to NRC (Ref. 48) indicated'that'th'e Regulator y Guide l.i97 PAM

functions will not be assigned to specllfid ihstruments until 6 month's before
fuel load. iIlowever, typical orifices t'hat coul'd serve 'the PAM function were
ident1fied for purposes of this review.'he'orifices identif1ed as used

for'rimarycontrol or PAH funct1ions, and w'hich might require "precise" ,'accur'acy,
are listed in Table 14, Attachment D. Heriam was not identified as 'an'or'if1ce
supplier for BLI'I. The majority of orifices Iused at BLN were supplied by, the
Daniel Measurement Co. (Daniel) (Ref. 49). Several other vendors were in
evidence as listed in Table 'l3, Attachment D. IHost of the safety-related
orifices were provided by the Bailey Meter Co; as a subcontractor to Babcock
and Nilcox Co. (B&H) (Ref. 50).

A review of selected hole si:zing calculations from Daniel indicated 'that
'anielroutinely uses a "precise" method that incorporates a v'iscosityI

correction factor. I'he Daniel correctionifactor ranges from 0 to 4 percent,
thus providing additional agreement with the''to 3 percent correction's i'n the
Bechtel calculations for SQN <Ref,. 20), BLN orifice plate flow element CA
IFE-003 generates a signal to the auxiliary feedwater pump/turbine flow
control system. Flowever. a review of the main steam and feedwater systems
drawings, des1gn criteria„, design guides, and FSAR description shows that, this
flow element 1s used to limit feedwater pump/turbine maximum speed and nOt to ~

modulate flow control.

A review of the Bailey or',ifice calculations was attempted (Ref. 51)i Tt was
not successful because the sizing calculat1ons were never provided to TVA or
B&H. Discussions with TVA, B&ki; and Bailey indicated that the calculations
are available for auditing as needed. A typical Bailey specification for the
NO-IFE-902B'orifice indicates parameters that imply that a "plant" sizing
methodology was used. Bailey personnel ind1cated <Ref.. 52) that they us<! the
methodology in the 1971 ASHE, "Report. on Fluid Meters." Th'is methodology does
not differentiate. between "plant" and "'prec1se," and does not usually include
-a viscosity correction., Hhi le none of the orifices in Table 14 reqitiire the
accuracy attr1butable to a "precise" calculation, the accuracy of these
orifices will have t'o be established to comply with Oesiqn. Standard
OS-El8.1.10.

IS
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Loop Accuracy Verification

The Loop Accuracy Verification Program previously mentioned in the HBN and SQN
reviews will be implemented at BLN in response to Policy Memorandum PM86-02
(EEB), (Ref. 53). Policy Memorandum PM86-02(EEB) "identifies all
EEB-controlled electrical calculations necessary to fully document the design
basis" for all TVA nuclear plants, including Bellefonte. The Instrument and
Control Calculations, item 9, "Setpoint,and Accuracy Calculations
important to safety . . ." are identified as "must be performed before fuel
load or plant restart, .for . . . the Bellefonte 'Nuclear Plants." No evidence
of any existing calculations for the verification program was found. However,
it was stated (Ref. 51) that the loop accuracy calculations wil'1 actount for
engineering design errors, and wi 11 relate the inaccuracies to the appropriate
safety limits per Design Standard DS-E18.1.10. A search (Ref. 54) for
selected system safety limits resulted in identifying only a few B&H assigned
parameters in B&H Technical Document BHNP 20007 (Ref. 55).

The loop accuracy calculations constitute one part of the Electrical
Engineering Calculations Program. Employee Concern Element 20501 resulted in
Corrective Action Plan 20501-NPS-04. The verification of the corrective
action will ensure that the electrical engineering calculations are completed
before fuel load for Bellefonte.

Summary of BLN Evaluation

The evaluation team established that the employee concerns are not
specifically valid for BLN because Meriam was not a BLN supplier. The major

'supplier of orifices, Daniel Industries, was confirmed as using the "precise"
sizing methodology. However, the concern raised by the NSRS report for HBN—
that the acceptability of the orifice inaccuracies for PAM .will depend upon a
design evaluation —is still valid for BLN as well.

A program exists under Policy Memorandum PM86-02 to complete a series of loop
accuracy verification calculations for safety systems prior to startup. These
calculations will include a verification that the orifice design inaccuracies
due to the "plant" methodology are within the acceptable range when related to
the appropriate safety limits per Design Standard DS-E18.1.10. These loop
accuracy calculations, if satisfactorily completed, will address the orifice
inaccuracy questions for safety-related orifices.

4.4 Panel Drains - Element 229.2

4.4.1 Overview

Concerns IN-85-143-003, IN-85-197-002, IN-85-514-"002, IN-85-748-001,
IN-85-952-001, and IN-85-983-001 were all raised for HBN and are concerned
with instrument panel drains in the Reactor Building raceway. They are merely
more detailed expressions of the broader SQN concern, XX-85-127-001, which
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states that "'hot'anel dra1ns are rout'ed'into 'the floor drains instead of
closed tanks.'" The specific "hot" (i.e., potentially rad1oactive) pane1
drains are. riot identified by the concerned individual (CI). All HBN concern..
were therefore addressed in, the context of the one gener1c .SQN issue.

Since the concern presentedl a generic personnel exposure issue, it was als'o
addressed for BLN and BFN. BFN is a boiling water reactor (BHR) with a
radioact1ve steam cycle, wh1le SQN, HBN, and BLN are pressurized water
reactors with nonradioactive ,steam cycles. Therefore, while this issue wa.s
found. not to requ1re correct1ve actions at SQN, lt presents a different and
more difficult set of circumstances -,or a BHR like BFN.

4.4.2 Evallua'tion Approach

The concerns, taken together, suggest that potentially radioactive drainagle
inventory may be released to the envlroris because trf 'th6 "open" naturie bf th4
drainage system. 1'he presumed. release path within the plant would akise froh
venting of gases or backflow of 11quids~through'the .open drain

fixtures'mbeddedin the concrete f1loor. The offsite irelease path postulated by
interpretations of Concern IN-BB-983-001l would be via a presumed conwen~tlonal
sewage/storm drainage pa,th„ as is the case with plumbing of this type in a
commercial building designed to the Uniform Plumbing Code. Hhile these
concerns are accurately stated, to understandl whether or not they require
corrective action requires knowledge of the part1cular plant"s drainage system
des1gn, specific identif'ication of the potent:ially radioactive dra.inage
sources, and a knowledge of how these "hot" sources are connected through the
instrument and samoling panels to the drainage systems. The subject is
treated For each pliant seoarate1y below, witt'i the SQN and HBN evaluations
combined because oi the similariity of'he two plants., A related issue
pertaining to the rerout:ing of instrument panel drain lines to open floor
drains is report:ed in Subcategory Report 10700, Instrument I'ubing."

4.4.3 SQN and HBN Evaluations

The evaluation approach at all four plants was initially established by the
SQN review. The followiing technique is therefore both specif'ic to the SQN and
HBN evaluations and applicable, except as noted, to those for .BFN and BLN.

Identification of "Hot" SQN Sources

In the context of the concerns, the terlms '"hdt panels," "contaminated
instrument drains," and "hot systems" are itakeni to mean instrument and
sampling panels that receive inventory from sources having a reasona'ble
potential for carrying radioactive materia.1. Generally, these include the
primary loop (reactor coolant) and, those auxiliary systems that: handle reactor~
coolant.

0
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Note 14 of SQN Drawing 47W600-24, R17 states that Systems 62, 63, 68, 74, 77,
81, and 87 "present radiation hazards and must have the panel drains routed to
the closed dra1nage system." These systems are functionally identified as:

System 62
System 63
System 68
System 74
System 77
'System 81
System 87

Chemical and Volume Control System
Safety Injection System
Reactor Coolant System
Res1dual Heat Removal
Waste Oi'sposal System
Primary Makeup Water System
Upper Head Injection

(CVCS)
(SIS)
(RCS)
(RHR)
(WOS)
<PWS)
(UHI)

Identification of "Hot" WBN Sources

Note 6 of WBN Drawing 47W600-0-4, R29 states that Systems 62, 63, 68, 72, 74,
77, 78, and 81 "present a radiation hazard and must have the ~ . . panel drain
lines routed to the closed drainage system." These systems are functionallv
identified as:

System 62
System 63
System 68
System 72
System 74
System 77
System 78
System 81

Chemical and Volume Control System
Safety Injection System
Reactor Coolant System
Containment Spray System
Residual, Heat Removal System
Waste Disposal System
Spent Fuel Pit Cooling System
Primary Makeup Water System

(CVCS)
(SIS)
<RCS)
<CSS)
<RHR)
(WOS)
(SFCS)
<PWS)

Recognizing the potential or primary-to-secondary carryover in the steam
generator, the sample lines from steam generator blowdown were also identified
as hot for the pu'rpose of the WBN and SQN evaluations.

SQN Nomenclature Inconsistencies

The evaluation was difficult because of SQN nomenclature inconsistencies
between various review documents (e.g., the FSAR description and design
drawings). These inconsistencies are outlined in some detail below because
they established a peripheral finding.

FSAR Sections 9.3.3 and 11.2 and design drawings (Ref. 245) both describe two
principal build1ng drainage "systems." The unrestricted appli'cation of the
term "system" initially led the evaluators to believe that there was an

organized set of interacting drainage paths classified on the basis of
contamination potential ( tri tiated or nontri tiated), containment effectiveness
(open or closed), and'onnection type or location. (equipment or floor). This
was not the case,
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In an effort to provicle some uniformity„ the evaluators,restricted the term
"system" to describe the drainage paths 'and final repos1tories in each of,the
buildings. In the Reactor Building, there is only one drainage "system,." In
the Aux111ary Building tlhe drainage system',is'divided into three "subsystems„"
each draining to a sei»arate rece1ver. The,'terms "open and closed" were
11m1ted to describing the .type of receiving connect1on at the drainage system
1nlet. All floor drains, by their very nature, are open, but equipmdntl drlains i

can be either open or,closed. Oesign deta'lls exist for both.

The FSAR used the terms "tritiated and nontrltikted" 'to'describe ovedal)
design philosophy. Nhile tritiated drains; are,;by definition, ~adioactive, lt
ir not correct to say that nontritiated drains are rree of any potential f'r
rad1oactive inventory. In using the terms~ "tritlated" and "nontri tiaited,"
therefore, the FSAR does not describe two "'systems" as such, in its OffIort t0
convey an overall design basis. Rather, it describes two general wastewater
categories, along witlh several subcategories.~

Nomenclature for 1 ndividua'I items of eq<»i pment was'ound to be similarly
inconsistent. For example, the tank designated "Tritiated Drain Collector
Tank" on the flow d1agrams (Ref., 64) is desicjnated "Waste Holdup Tank" on the
pip1ng drawings (Ref. 64). These lnconsistericies are clarified where pos.ible~
in the following. text, and where dual identit:ies are foundl, both are
referenced.

Such inconsistencies may have confused the CI and probably account for many of
the concerns. It is also possible that the absence of SQN design criteria
specifically addressing drainage systems denied the CI the knowledge'e'ceSsa'ry,
to put his concern to rest. The closest related design criteria wer'e OC-V'-8.l
and OC-V-8.2, both dated 02/23/71, which address radioactive wastes., These,
design criteria general'ly require the designer to follow reactor vendor
(Westinghouse) drawings and were inactivated 10/26/76. Therefore, t'here now
exists no single source document that can ad)ress this issue. (This design
drawing sub)ect is treated more fully in Subcategory 20600.)

NBN Nomenclature Inconsistencies

As was the case for SQN, NBN had its own set of inconsistencies between the
'ar1ousdes1gn and lllcensing documents. At NBN, however, the evaluatidn 'tecum

'ugmentedits document review with a physical walkdown at the plant. The NBN i

FSAR '(Ref. 63) andI the design drawings ,'(Ref.'64) bot'h describe two principalI
building dra1inage "systems." The unrestrict'ed 'application of the term
".system" in the NEIN I=SAR 1nit1ally led 'the evaluators to believe that there
was an organized set of interacting- drainage, paths classified on, the basis of
contamination potent1al (tritiated or nontritiated), containment

effectiveness'open

or closed), and connection type or loaation,.(equipment or floor).
Furth'er evaluation estab11lshed that this was net the case.

0
38770-R8 12/24/87



TVA EMPLOYEE CONCERNS
SPECIAL P.ROGRAM

REPORT NUMBER: 22900
REVISION NUMBER: 5

PAGE 30 OF 118

Hater System. As described, nonchromated nontritiated wastewater is conducted
to the Floor Drain Collector Tank, monitored, treated if necessary, and
recycled or rel.eased depending on plant operating needs.

It is clear from Section 9.3.2 of the FSAR description (Ref. 11) that the SQN

drainage system design philosophy centered around controlling release and
reprocessing wastewater. Personnel exposure was not mentioned. This is
consistent with the safety evaluation of the process sampling system where the
presence of potentially radioactive ". . . sample lines outside containment
are not considered hazardous because of their limited flow and nonessential
nature."

HBN FSAR Description

The FSAR description (Ref. 63) was reviewed to establish design intent in the
same manner as outlined above for SQN. HBN FSAR Section 9.3.3, "Equipment and
Floor Drainage System," and Section 11.2, "Liquid Haste Systems," separate
wastewater on the basis of its tritium concentration just as previously
described. The HBN FSAR reads so closely to the SQN FSAR that separate
presentation here i.s unnecessary.

SQN Drawing Review

High the basic design intent established by the FSAR, the design drawings were
reviewed to establish how the intent was carried into practice. The design
drawings employ the terms "open and closed" and "floor and equipment."
Drawings 47H851-1 and 47H852-1 through -4 (Ref. 245), "Flow Diagrams, Floor
and Equipment Orains," show these major drainage systems, one in each Reactor
Building and one in the Auxiliary Building, to be made up of three I

subsystems. The drainage system of each building functions as described below.

Reactor Buildin Oraina e S stem. Orawings 47H476-2 through -8 <Ref. 245),
"Containment Orains and Embedded Piping," show the drains and drain piping
inside the containment liner in the Reactor Building. These drains and piping
accept inventory from both the open and closed types of drain connections.
The open drain connections are different variations of a traditional pipe and
funnel arrangement, often a small drain tube extending down inside a larger
diameter standpipe. These open drain connections, which also include flush
mounted hubs embedded in the concrete floor <i.e., floor drains), would allow
overflow of wastewater if the drain receiving lines or headers became
plugged. Any entrained gases would be free io vent from these. open drain
connections as well.

The closed type of drain connections are continuous from the, equipment drain
connection point to the drain headers. Overflo'w .of wastewater and venting of
entrained gases would not occur in a closed type. of drain connection.
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To provide some uniformity,, the evaluators restricted the term "system" to
describe the drainage paths and final repositiories in,each of the

buildings.'n

each HBN Reactor Building, there is only one drainage "system." The'HBN ',

Aux111ary Bul'Iding drainage system is divided into four "subsystems,'i'ach
draining to a separate receiver. The terms "open and c'losed'" were limited to
describing the type oif receiving connection at the drainage system inlet. A'll

i

floor drains, by their very nature, -are open, but 'eqdlpr'nent drains can be
e1ther open air'losed. Oesign details exist for bothy.

The HBN FSAR used the terms ."tritiated and .nontritiat'ed"'o describe overall
des1gn philosophy. Hhile tritiated drains're,'by'efinition, radioactive, it
is .not correct to say that nontr itiated drains are fr ee of any potential For
radioact1ve inventory. In us1ng the terms "tritiated" and "nontr1tiated,'"
therefore. the HBN FSAR does not describe twci "systeItis" as such. Rather, it
is describing two general wastewater categories, along with several
subcategories, in Iits effort to convey an overall. desi.gn basis.

As was the case with SQhl, such Iinconsistencies may have confused the CI and
probably account: for mariy of the WBN concerns. It is also possible that i:he
absence of HBN design criteria specifically addressing drainage systems denied
the CI the knowledge necessary to put his concern to rest.

SQN FSAR Oescription

Because no SQN design basis documents w4re akailable'h'at would establish an
overall drainage system design intent;, the evaluators reviewed the SQN FSAR
description.

0
FSAR Section 9.3.3, "Equipment and Fllooir Orainaige System," and Sectlbn 11,.2,
"Liquid Haste Systems," separate wastewater on the basi s of its tritium
concentration. Since tritium is an activation product generated jjn the
reactor coolant„ the handling of any tritlated, wastewater must be- consistent
with the handling of any prioiary loop inventory. Tritiatqd wastewater

'is'andledseparately from nontr itiated wastewater. ~"Nontrit:lated" was'tewater
is'efinedas wastewater with a tritium cohcentrat'ion of up to 10 per ce'nt 'of'h'

tritium concentration of the primary (r'eaCtor) 'coolant. Above this
'oncentration,the wastewater is considered tri,t1ated'.

Tr1t1ated wastewater is classif1ed on t'e 'balls'f dissolved oxygen -conteint as
"aerated" or "deaerated." Oeaerated tri tiatied wa. tewater is collectied in the
Reactor Coolant Orain Tink, or the CVCS Hoidujp Tank and recycled intd t6e
primary loop. Aerated tr1tiated wastewater is conducted Co the

Tritiated'rain

Collector Tank„ where it is treated prior to reuse or release from the
plant.

Nontrit1ated wastewater is cTassified in the FSAR as "chromated" or
"nonchromated." Chromated nontritiated wastewater is collected in the
Component Cool1ing System Surge Tank anI recy'cled in the Component Cooling
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The Reactor Building drain headers terminate in the Reactor Building Floor and
Equipment Drain Sump. Therefore, both open equipment and floor drains and
closed equipment drains are part of a common drainage system. The Reactor
Building Drain System headers discharge to either the Reactor Building sump or
to an auxiliary sump, which is pumped back to the Reactor Building sump. From
here, the inventory is pumped to the Tritiated Drain Collector Tank (Haste
Holdup Tank) or to the Floor Drain Collector Tank, where it is sampled to
establish treatment requirements prior to release or recycllng. On the basis
of this review, unmonitored or untreated release off the site, is unlikely.

Auxiliary Buildin Or'gina e S stem. Three subsystems handle drainage within
the Auxi 1,iary Building. Each is described separately below.

o The "lower level" Auxiliary Building drainage subsystem has separate
parallel headers from both open and closed drain connections that
discharge wastewater from level 653 of the bui,lding to the Auxiliary
Bui.lding Floor and Equipment Drain Sump. This subsystem handles
potentially radioactive inventory (e.g., RHR System leakage).

o The (tritiated) "upper level-" Auxiliary Building drainage subsystem
has separate parallel headers from open and closed drain connections
that discharge wastewater from levels 734, 714, 690, and 669 of the
building to the Tri tiaied Drain Collector Tank. Separate headers
are connected to the Tritiated Drain Collector Tank (Haste Holdup
Tank) through a water seal arrangement which prevents venting of
entrained gases back through the floor drains. Elevation
differences prevent backflow of liquids from the closed to the open

= hea'ders.

o The (nontritiated) "upper level" Auxiliary Building drain subsystem
uses open-type connections to headers that discharge to the Floor

~ Drain Collector Tank.

Drawing 47N476-1 (Ref. 245), "Annulus Floor Drains. and Embedded Piping," shows
the drains and drain piping in the annulus between the'ontainment liner and
the outer wall of the Reactor Building. This piping drains into the Auxil/ary
Building Passive Sump and from there to the Auxiliary Building Floor and

Equipment Drain Sump.

NBN Drawing Review

NBN Drawings 47N851-1 and 47H852-1 through -4, "Flow Diagrams,. Floor and

Equipment Drains" (Ref. 64), parallel those of SQN and show three major
drainage systems, one in each Reactor Building...and,one in the Auxiliary
Building which is made up of four subsystems. The drainage system of each
building functions as described below.
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Reactor Build~an
I

Orainaae System. HBN l)rawtr!gs 47N476-2 t:hrough -8;
"Conta1nment Orains and Embedded Pipingi'Ref. 64), show the drains and drain
piping inside the contatnmeni: liner 1,n the Reactor Building to be the same as
descr'ibed for SQN above...

piping d1ffers slightly from that of SQN., HBN,Orawings 47N478-1, "Embedded

Piping, Base Slab," and 47N479-1 throug'h -,'ll,', "',Orains and Embedded Piping"
(Ref. 64), show that the four subsystems are, separated, on the basis of level
(upper and lower) anci trit1um cont:ent and handle drainage within the NBN

Auxiliary Build'ing. Each NBN subsystem 10 dlesclribed'eparately below.

o The ( tr1tiated) "lower level" Auxiliary Builciing drainage subsystem
has separate parallel headers from primarily closed drain
connections that: discharge wastewater from levels 692 and 676 of the
building to the Aux1liary Bui'lding'tr itiated,drain sump.. .This,su!1!p

,'s

pumped perioci1cally to the tritiated drain'ollector tank.

o The,(nontr'itiated) "lower level"'uxiliary Building
drain<Age'ubsystem

has headers from primarily open drain connections that
discharcle wastewater from levels 67i6 of the bu11d1ng to the Auxiliary
Buildinci floor and equipment drain sump. This sump is pumped
periodically to the floor drain collector tank.

o Thie (tritiated) "upper 1'evel" Auxiliary Building drainage subsystem
has separate parallel headers from primari,ly closed drain
connectlions that. discharge wastewater from. levels 7S7, 737, . 13. and
692 of the building to the tritiat:ed drain collector tank. Seoarate
headers are connected to t'e tritiated drain collector tank through
a watIer seal arrangement as is the case at SQN.

o The (nontr1ti ated) "upper level" Auxiliary Bu1lding drain subsystem
uses open-type coninections to headers that discharge to the f1<)or
drain collector taink Just like,SQN.,

Normally, liquiid waste in the tritiateld dra'jn collector tank is recycled) and
11quid waste in t'e floor drain col1lector tank is released. No 'iiq'uid waste
is released from either drain collector tank unless it is first mon'itored

a'nd'reated.

NBN Orawing 47H476-1, Annulus Floor 0'rains'nd Embedded Piping" (Ref. 64),
shows that the drair!s and drain piping in the annulus between the containment
liner and the outer wall of the Reactor Building are the same as at SQN.',

0
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In the Auxiliary Building, Orawing 47N478-1, "Embedded Piping Base Slab," and
Orawings 47H479-1 through -1-1, "Drains and Embedded Piping," show 63 open and
23 closed drain headers in the building. At the lowest level (El. 676), 17

open headers and four closed 'headers terminate in the Auxiliary Building sump
below water, thereby effecting water seal isolation. At the higher levels, 30
of the open drain headers connect to manifolds.that terminate in the Floor
Orain Collector Tank; the remaining 16 open drain headers and all 19 of the
closed drain headers connect to manifolds that terminate in the Tritiated
Orain Col,lector Tank (which is called the Haste Holdup Tank on these drawings).

SQN Drawing Review Nalkdown Results

S N Reactor Building. The SQN Reactor Building panel drains are discussed in
Nuclear Safety Review Staff (NSRS) Investigation Report I-85-921-SQN
(Ref. 59). This report was prepared in response to Concern XX-85-127-002 (and
is more fully discussed in SQN Element Report 232.2, "Carbon Steel versus
Stainless Steel Orainaqe Piping" ). NSRS Report I-85-921-SQN states thai. as a
result of the SQN unit 2 Reactor Building raceway wa'lkdown where all'anel
instruments were physica'lly examined by NSRS and a plant instrument engineer:

o "None of the panels has external drain tubes, pipes, or hoses
attached."

o "Hhen it was necessary to drain a section of [instrumentj tubing
within a panel, it was drained into'a container for disposal later."

o ". . . there was no direct draining . . . onto the floor."

o "The possibility or draining onto the floor does exist. However,
this was not done as no informed technician would drain contaminaied
fluid on the floor and risk contaminating himself or oihers while
calibrating or performing maintenance on instruments."

The report concludes: "No dra'ins were found connected to the panels." It
should be noted that the NSRS report restricts itself to the unit 2 Reactor
Building raceway drains from instrument panels. The 47N600-series drawings
(Ref, 245), "Instruments and Controls," show that ten hot instrument panels in
the Reactor Building have drain connections. However, the drawings do not
clearly indicate how these drains are connected to the Reactor Building
drainage system.

A physical walkdown by Bechtel ECTG personnel (Refs. 60, 61, and 62) confirmed
the above statement ror SQN unit 2, but found one instrument panel (1-L-361)
connected to an open drain header in the SQN unit 1 Reactor Building Raceway.
In addition, five instrument panels (1-L-187, 1'-'L:.-191, 1-L-358, 1-L-359, and
1-L-360) inside the crane wall in Reactor Bui ldi'ng 1 and three instrument
panels (2-L-191, 2-L-358, and 2-L-360) inside the crane wall in Reactor
Building 2 were found to be connected to open drain headers. For reasons
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explained below under Per'sonnel Exposure and Release Control, this shou1ld not
be cause for concern. Data, from the wal'kdown are presented in Tables 15 and
16, Attachment O.

Auxiliary Bui1lding instrument pane1ls have .drain connect1on's. Of these, 33 are
connected to a closed drain hieader. Instrument Panels 1I-L-27 and 2-L-27 are
connected to drain headers idientlfied as "open.'l However, these headers have
no floor drain connections and terminate in the Haste Holdup Tank (Tritiated,
Drain Collector Tank). Therefore, they have closed header characteristics.
Instrument Panels 0-L-14 and 1-L-15 areiconnected to,open dra.in headers at a

point below the floor drain openings. fFori reasons which are explained later
under Personniel Exposure and Release Cohtrol, this should not bie a cause fori
concern.. Data that were not available from the drawings were obtained from
physical walkdowns by Bechtel ECTG personnel (Refs. 60, 61, and 62). i

Tables 15 and 16i, Attachment 0, also show that 11 of thie 37 sampling panel
drains in the Auxiliary Building are connected to closeid drain headers. Five
hot sampling panel dra1ns are cr>nnected to headiers 'identified as '"open."
However. these headers havie no floor drain conniections and also terminate in
the Haste Holdup Tank (Trit1ated Drain Collector Tanl:). Therefore', they have
closed header characteristics as well. The drains. from saimpiing paniels 18,
ZB, AB, 1-819, and 2-819 are connected to an ooen drain header at a point
below the floor drain openings. Panels 18 and ZB draw. samples from 'the BOri'c
Acid Blender, the iContainment: Floor and Equipment Drain Sump, the Primary Loqp
Pressurizer Accumulators, and Steam Generator 8'lowdown. Panel A8 draws
samples from the CVCS Volume Control Tanks, ihe, Spent Resin Storage Tank, the
RCS Pressurizer Relief Tanks„ the NOS Gas IOecay Tank, and the CVCS Holdup
Tanks. Panels 'I-B19 and 2-8119 draw sam'ples through Panels 1-A19 andi ZeA19, i

respectively, from Hot ILeg Loops 1 and 3 and Reslriual HIeat Exchangers A and 8 i

and through Panels 1-Cl'9 and Z-C19, res'pectively, from the Contalnme'nt,'Air.,

HBN Drawing Review/Walkdown Results

NBN Reactor, Bui ldll,. The evaluation team identified 140 hot instrument
panels in the Reactor Buildings. These'ata are summarizied as follows'.

o 17 panels in unit 1 (and probably 3 more that were inaccessible )
and 20 panels in unit 2 have drains pipied in'to floor drains in the
raceway at elevation 702.8.

o 32 panelis in unit 1 aind 35 panels in unit 2 have drains wiith closed
connections to the building drainage system.

o 5 panels in unit 1, and 6 panels in uni t, 2 do not require drain
connections.
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o ll panels in unit 1 and 2'anels in unit 2 could not be located
where shown on the drawings. (Note: No CATO was written here
because reconciliation of As Built drawings as a separate subject is
addressed in Subcategory Report 206.00)

o 5 panels in unit 2 are under construction and their drains were not
connected to the building drainage system.

o 2 panels in each unit had valved drain connections that are not
connected to the building drainage system.

In the Auxiliary Building, where access control is .less restrictive but where
health physics controls are still enforced, the same argument as in the
Reactor Building against backflow of drains and venting of gases applies.
Here, however, where the separated drains have common points of isolation,
water seals are designed into the piping to prevent the spread of airborne
radioactivi,ty into the open system. Some exceptions to this general design
practice have been noted and are being handled under a separate program
(Refs. 57 and 58). The elevation differences, drain piping size, and water
seal isolation all reduce the exposure risk to insignificance.

NBN Auxiliary Bui ldin , Data were also collected for 177 hot i nstrument
panels and 14 hot sample sinks in the Auxiliary Building. These data are
summarized as .follows:

84 instrument panels and 8 sample sinks have closed connections to
closed drain headers that terminate in the tritiated drain collector
tank.

o 70 panels do not require drain connections.

9 panels could not be located where shown on the drawings.
(Note: No CATO was wri tten here because reconci I.iation of As Built
drawings as a separate subject is addressed in Subcategory Report
206.00)

7 panels have valved drain connections but are not connected to the
building drainage system.

3 panels are each connected to an open standpipe that is "sealed"
with a soft plug; 1 of the panels is connected to the tritiated
drain collector tank and 2 to the (nontritiated) floor drain
collector tank.

3 panels were still under construction and, as yet, had no drain
connection.

2 panels and 4 sample sinks have closed connections to open drain
headers that terminate at the (nontritiated) floor drain collector
tank.

1 sample sink is connected through an open funnel drain to an open
drain header that terminates at the floor drain collector tank.
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o l sample sink is connected through a closed connection to an open
drain Iheader that termiinates in the nontritiated Auxiliary lBui lding
floor andi equipment drain sump.

SQN Panel Ora'Ins

While the CIs suggest a more general concern about the control of potentially
radioactive liqu1ds, a more specific concern irelated to instrumentation and i

sample panel drains was also raised. This concern necess1tated a review of
the design drawings specif'lc to these pieces of equipment.

Drawings 47W600-0-1 through -4, "Instruments and Controls" (Ref. 245), list
the instrument panels. The remaining- SQN 47W600 drawings, 289 in alll, include
piping diagrams and details showing the, process inlet lines (usually a

1/2-inch stainless steel p1pe) and, if appropriate', the outlet drain lines.
The. review. data for SQN hot instrument panels are tabulated in Table 15,
Attachment O. Drawings 47'W62'5-'l through -Zl-„ "Radiat1on Sampling .System"
(Ref. 245), incl,ude schemat1c pip1ng diagrams of the, individual sampling
stations. These drawings show the source of each sampl'e, the line to the
appropriate sampling panel (usually 3/8~inch, stainless, steel tubing)~, and the
drain connection from each panel. Data for sampling panels are tabulated, in,
Table 16, Attachment 0; To be cons1stent with,the foregoing, this- review is
also separated on a building-by-building basis.,

Most hot instrument panel and sample sink drains connected to the gravity
drainage piping use a closed type connection where the piping is continuous
from the instrument or sink to'he sump. This type of connection presents no

opportunity for overflow of wastewater or venting of entrained gases. A few
hot instrument panel and samj)le si,nk drlaihs luse open, standpipe or oben funnel
drain connections that do present an oppose tuhit'.y for wastewater overflow or
entrained-gas venting.

WBN Panel Drains

WBN Drawings 47W600-0-1 through -49, "Instruments and Controls" (Ref'. 64),
list the instrument panels. The remaining WBN 47W600-series di awings,i 32i2 in
all, show the location of each panel in the plant, the identiflcatidn hnd
physical arrangement of'he instruments on the panel, the schematic piping ,

from the pr'ocess. 111 nes and equipment to,the panel, and the schematic p;ipi,ng; of,
the 'instruments on the panel. In some cases, the drainage piping is shown
schemat1cally; in others, the piping is left to the discretion of the field.
Frequently, the drainage piping terminates on the panel- and is not shown
connected to the plant drainage system. Therefore, it was considered
necessary to walk do'wn the dlraln connection of each panel (Ref. 65).

A total of 317 hot instrument panels are shown on the drawings. The
inspection data for these panels are tabulated, in Table l7, Attachment Oi WBN

Drawings 47W625-l through -Zl, "Radiat'1on Samp'ling System" (Ref.,64), show
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the location and physical arrangement of the sinks, and the schematic piping
from the sample point to the sink and from the sink to the plant drainage
system. The drawings show there are 14 hot samole sinks. Some sinks are
identified by an instrument panel number, others are not.

Seven hot instrument panels are not connected to the building drainage
system. The drain connection of each instrument on these panels is valved.
Frequently the lines from the drain valves are manifolded, and the ends of the
manifolds are valved. When it is necessary to drain these panels. the
drainage must be collected in a portable container. As was observed in
Nuclear Safety Review Staff (NSRS) Investigation Report I-85-921-SON
(Ref. 59), with this arrangement "the possibility of draining onto the floor
does exist. However, this [is] not done as no informed technician would drain
contaminated fluid on the floor and risk contaminating himself or others while
calibrating or performing maintenance on instruments."

Floor Drains

Floor drains .contain no backwater (check) valves and are not trapped. Ooen
gravity piping connects floor drains to the building drainage system.
Therefore, wnere hot instrument panel and samole sink drains are connected to
floor drains or to open gravity piping, there is an opportunity for wastewater
overflow or entrained-gas venting even if the instrument panel or sample sink
connection to the gravity piping is closed.

Personnel Exposure

Because the Reactor Building drainage systems have closed equipment drain
connections to open drain headers, the potential for backflow and venting
exists. Because of the small volumes handled, the low contamination level of
the effluent, the large size of the receiving headers, and the elevation
differences, backflow of potentially .radioactive drainage into the floor
drains is unlikely. Similarly, because of the small volumes, the tenaency for
dissolved gases to remain in the liquid, and the relatively low inventory of
dissolved gases that would be radioactive, the venting of such gases through
the ooen floor drains presents an insignificant exposure. Operating
temperatures are not sufficient to cause boiling. It must be recognized that
the Reactor Building is not normally occupied during operation, when the
exposure potential is highest. Any entry to the Reactor Bui,lding is made
under, close administrative control with substantial health physics procedures
ln place. The exposure potential due to drains is insignificant compared with
the other hazards present. The total exoosure potential within the Reactor
Building is sub]ect to continuing As Low As Reasonably Achieveable (ALARA) and
health physics review. No changes have been necessary as a result of these
reviews.
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Release Control

From a detailed review of the drawings, 'it's'vident that the drainage in
each bu1lding terminates in either the Tri't1ated Drain Collector Tank (Haste
Holdup Tank) or the F'loor Orain Coillector Tank in the'uxiliary Butldtni'g.

'romthese tanks, the wastewater is pum)ed to the- Haste Oisposal Syst: em.
01scharge of. any wastewater after treatment is sub]ect to monitoring 'and 1's

under administrative control. By design, no 'drainage is released to the
environs without proper monitoring and treatment. ~

Summary of SQN and NBIN Evailuations

From this review, 1 t was determined that: no Auxiltary Building panels are
'onnectedto open floor drains. These panel drains function tn a way that

prevents the release of rad1oacttvity to the envtronmen c. All of thb planet
drains ultimately terminate in closed collector tanks where the drainage is
monitored and processed prior to reuse or release.

The evaluation team found that Concern )(X-85-127-001 ts correct as stated.
There are cases where potentially radioactive panel drains are, routed to
headers that connect to open floor drains. However, no prohibition exists
against this pra,ctlce within certain design con.iiderattons. These design.
considerations were, employed to the extent .that:

o Potent:tally radioact1ve t nven tory wi 11 not be released wi thout
proper monitoring and treatment

o Potent:ial exposure o'f operating personnel ls consistent with ALARA
guidel,ines and accepted health phyktcis practices

'I

On these bases, the concern, while correctly stated, does not present a
factual issue requiring corrective action.

4.4.4 BLN .Evaluation

Ident)ficat1on of Hot Sources

The hot sources for BLN were tdenttfied'sltng the same criteria as outltni.d
for SQN and tlBN above,. The drainage system at BLhl was examined by
documentation review and physical wailkdown. BLN ts a PNR of a dtffelent !t!ak~e
from NBN or SQN, so its lists of sources differ slightly. Note 3 of BL.N
Orawing 5AW0911-IO-21', "Instruments and Cdntiolis, 'Tylpic'al Octal ls and
Installation'" (Ref. 88), tdei>ttftes the following systems as trt tlat'ed'N,

'B,NC, NO, NL, NM, NS, NV, HL, and YM. 1'hese systems are functionally
identified as:
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CN Condensate demineralizer system
NB Chemical, addition and boron recovery system
NC Reactor coolant system
ND Decay heat removal system or RHR shutdown cooling system/safety

in)ection system
NL Core flooding system/safety in)ection tank. subsystem
NM Spent fuel cooling and cleaning s..:em/pool cooling and purification

system
NS Reactor Building spray system

~ NV Makeup and purification system (chemical and volume control system)
HL Liquid radwaste disposal system
YM Makeup demineralizer system

In recognition of the potential for primary-to-secondary carryover in the
steam generator, the sample lines from steam generator blowdown were also
identified as hot for the purpose of this evaluation.

BLN FSAR Description

The design bases for the- BLN drainage system are stated in FSAR Section 9.3.3,
"Equipment and Floor Drainage System":

"The eauipment and floor drainage system is designed primarily to collect
equipment and floor drainage in such a manner that the segregation and
safe disposal of radioactive and nonradioactive effluents will be assured
during the various modes of, operation of the plant. This is accomplished
by providing:

o Seoarate drain. collection headers for tri tiated, nontri tiated, and
nonradioactive drains.

Separate open drain headers from each zone in the Auxiliary Building
to provide zonal separations

o Piping to the Liquid Haste Disposal System for all Auxiliary and
Reactor Bui'lding equipment and floor drainage.

The tr1t1ated drains normally carry water with a tritium content of
10 percent or more of the tritium content of the reactor coolant.

Nontri.t1ated drains carry water with a tritium content of'ess than
10 percent of the tritium content of the reactor coolant.

Because tritium is an activation product generated- in the reactor coolant, the
handling of any tritiated wastewater must be consistent with the handling of
any primary loop inventory. Tritiated wastewater and nontritiated wastewater
are handled separately.
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BLN Drawing Review

Nith the basic design intent established by the FSAR, thie design drawings,wer;e
reviewed to estalblish how t'e intent was p6t intlo pra'ctice. BLN Drawing
3GN0858-00-02„ "Flow Diagram, Station Drainage" (Ref. 69), describes the
drainage system in the Reactor and Auxiliary Buildings, which functions as
described below.

"All drainage in the Reactor and Auxi'IiaryrBuildings is
consider'ed'otent1a'lly

raidioactiIve. The system IL'is] cleslgned so that no m6an0 exiSt i

for inadverterit transfer of'rainage from these, buildings to
non-contaminated areas."

Reactor Bui ldi~n s. BLN'raw1ngs 3RH0463-00-01 through 07, "Drains and
Embedded Piping" (Ref. 70), show the drains and drain piping inside the
Reactor Building of unit, 1. No drawings are provided for unit 2, which is
opposite hand. These drains ancl piping accepit llnventory from both the open
and closed types of drain connections. The open drain connections consist of
small drain pipes extencling down 'inside flush-mounted hubs embedded 'ln the
concrete floor (i.e., floor drains). These open drain connections would allow
overflow of wastewater if the dra1n receivincl lines or headers became
plugged. Any entrained gases would be free 1:o vent from these open drain
connections as well.

The closed type of d'rain connections are ciontinuous trom the equipment drain
.connection point: to the drain headers. Overflow of wastewater and venting of
entrained gases would not occ,ur in a closed type of drala connection.

Both open equipment and floor drains and closed eqluipment drains in the
Reactor Buildling drain to the, Reactor Building norma'I sump tank. From there,
drainage is "normally tIiansferred to the nontri'tiated w'aside holdup tank by

tahe'eactorBuilding sump pumps. However,,connecgions are, provided to route the
contents to the trit1ated waste holdup 'tank if 'the trit'ium concentration of
the drainage becomes excessive" (Ref. 7'1).'he, waste holdup tanks and sump
pumps are located ln the Auxiliary

Buil'ding.'mbedded

Pipiing"'Ref. 72), show t:he four piiping subsystems that handle
drainage within the Auxi 1 1ary Building. Each subsystem is .described
separately below.

o The (tritiated) "lower level" Auxilia,ry Build1ng drainage subsystem
has separate parallel headers from primarily closed drain
connections that discharge wastewater from level 590 of the building
to the Auxiliary Building trit1ated sump tank., This tank is pumped
per1odically to the tri tiated radwaste processing equipment.
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o The <nontritiated) "lower level" Auxiliary Building drainage
subsystem has separate parallel headers from primarily open drain
connections that discharge wastewater from level 590 of the building
to the Auxiliary Building nontritiated sump tank. This tank is
pumped periodically to the nontri tiated radwaste processing
equipment.

o The ( tri tiated) "upper level" Auxiliary Building drainage subsystem
has separate parallel headers from primarily closed drain
connections that discharge wastewater from levels 686, 669, 649, and
610 of the building to the tritiated waste holdup tank. This tank
drai'ns to the tritiated radwaste processing equipment.

o The (nontritiated) "upper. level" Auxiliary Building drainage
subsystem uses open-type connections to headers that discharge to
the nontritiated waste holdup tank. This tank drains to the
nontritiated radwaste, processing equipment.

The separate headers are connected to the Auxiliary Building sump tanks and
waste holdup tanks through a water seal arrangement that prevents venting of
entrained gases back through the drain piping.

No liquid is.released from the radwaste processing equipment unless it has
been monitored and treated.

BLN Drawing Review/Nalkdown Results

Reactor Buildings. Data for 55 hot instrument panels in Reactor Building
unit 1 were compiled and are presented in Table 21, Attachment D. The
drawings indicate unit 2 will be opposite hand from unit 1. Construction of
Reactor Building unit 1 is less advanced than that of the Auxiliary Building .

No work has been done on Reactor Building unit 2 for approximately 2-1/2
years. No instruments have been installed as yet. The data of Table 21 for
unit 1 are summarized below:

o 16 panels have closed drain connections

o 9 panels do not require drain connections

o 19 panels have drains not yet connected

o ll panels could not be located <perhaps not yet installed)
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Table 22, Attachment D, 1includles data for six hot sample sinks:

o 3 sinks have closed drain .connections'i

o 2 sinks have drains not yet connected:

o 1 sink does not require a, drain

Table 23, Attachment D, includes data for 34 grab sample stations:

o 1 station drains to a floor drain

o 2 stations have closed drain connections

o 6 stations do not require drains

o 6 si:ations do not have drains

o 3 stations have drains not yet connected

o 16- stations could not be located (perhaps not yet installed)

analyzed. These data are presented in 1'able 20„ Attachment D. Because BLN is
still under construction, not all panels were imstallied< in some cases,i drain
connections were not complete. These data are summarized below:

o 9 panel's have drains piped into floor drains

o, 1 panel has a drain piped into a leak detector

o 59 panels have closed drain .connections

o 31 panels do not requ'ire drains

o 9 panels could not be located, (perhaps not,yet installed)

o 6 panels have drains not, yet connected

o 5 panels were not accessib1le

Panel and Sink Drains

BLN 5AH-925-, 5AN-926-, 5AN-927-, and 5RH-92!5-series drawings, "Instruments
and Controls, Local Panels" (Ref. 73), show the location of each ins'trument

,'anelin the Auxiliary anCh Reactor Bull'dihgs', t'e identification and physical
arrangement of the instruments on the panel,'he schema,tic piping,from'the
process lines and equipment to the panel, and the schemat'ic piping of the
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1nstruments on the panel. 'n some cases, the drainage piping is shown
schematically; in others, the piping is left to the discretion of the field.
Frequently, the drainage piping is shown terminating on the panel and the
connection to the plant drainage system ts not shown. Therefore, lt was
considered necessary to walk down the plant and inspect the drain connection
of'ach panel (Refs. 74 through 78). A total of 120 hot instrument panels are
shown in .the drawings of the Auxiliary Building and 55 in the Reactor Building
of unit l. Unit 2 is opposite hand. Inspection data for these panels can be
found in Tables 20 and 21. Attachment 0.

BLN Orawings 5GW0941-YQ-24 and -26, "Instruments and Control" (Refs. 79 and
80), show the hot sample sinks; and BLN Orawing SGW0941-YQ-21, "Instruments
and Controls" (Ref. 81), lists the grab sample stations in the Auxiliary
Building. These drawings show the location of the hot sample sinks and
stations, the schematic piping from the sample point, and, in some cases, the
schematic piping to the plant drainage system. The drain connections for the
hot sample sinks and grab sample stations were also inspected by walkdown
(Ref. 82). The inspection data are included 1n Tables 22 and 23, Attachment 0.

Personnel Exposure.

Using the rationale previously described for SQN and WBN, the evaluation team
concluded that there was an insignificant potential for personnel exoosure due
to open floor drainage. Even thougn BI.N is not operational, the total
exposure potential within the buildings will be subject to the same continuing
health physics review as found at the other TVA stations. BLN may also be in
a superior position to integrate lessons learned and experience gained at the
other TVA units.

Release Control

From a detailed review of the drawings, it is evident that the drainage in the
Reactor Buildings and the Auxiliary Building terminates in either the
tritiated waste holdup tank or the nontritiated waste holdup tank. From these
tanks the wastewater flows to the liquid radwaste disposal system for
treatment. Oischarge of any wastewater after treatment is subject to
monitoring and is under administrative control. By design, no drainage is
released to the environs without proper monitoring and treatment.

Most hot instrument panel and sample sink drains connected to the gravity
drainage p1ping use a closed-type connection where the piping is continuous
from the instrument or sink to the sump. This type of connection presents no
opportunity for overflow of wastewater or venting of entrained gases.

A few hot instrument panel and'ample sink drains are connected to a floor
drain and one discharges to a leak detector. The floor drains and leak
detector contain no backwater (check) valves and are not trapped, so there is
an opportunity for wastewater overflow or entrained-gas venting. However,
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because of the small <Iolumes handled, the 'low c(>ntamination level of the
effluent, the large size of the r'eceiving headers, and i:he

elevation'ifferences.backflow of potential'ly radioact1ve drainage 'into the floor
drains is unlikely. Similarly, berause ofl the small 'vollumes, the. tendency for
dissolved gases to remain in the, liquid, and the relatively low inventory of
dissolved gases that would be radioactive, the venting of such gases through
the open floor dra1ns or leak detector presents an insignificant exposure

'ssue.

Summary of BLN Eva1luation

The evaluat1on team found that concern- XX-85-127-001 is correct as stated for
BLN. There are cases wherie potentially radioactive panel drains are routed to
open floor drains. However. no prohibii:ion exists against this practice
within certain design considerai:ions. These design considerations were
employed at BLN to the extent that:

o Potent1a'Ily radioactive inventory will not be released without
proper monitoring and treatment

o Potential exposure of operating personnel is consistent with
accepted,heali:h physics practices

On these bases, the concern,. while correctly stated, does not present a
factual BLN issue requiring corrective action.

4.4.5 BFN Evaluation

BFN, being a BHR with radioactive const') talents 'in its s'team condensa'te
'eedwatercycles, presents a higher potential exposure to personnel and a

higher risk of uncontro'lied release. The 'BFN d'rainage system was examined in
a manner similar to that at SQN and HBN. Nomenclature inconsistencies were
not a problem at th1s plant. However„ the fact that BFN is a BHR requires scme
different1ation from the foregoing and 'fur'their 'explanation.

Identification of "Hot" Sources

4!

The same defini tions usted at SQN, HBN, and BLN to idientify "hot; panetls'I w4rei
used at BFN. For a BHR, this includ~~s the. main steam. condensate,

a'nd'rehc.,or'eedwater

systems and tlhose auxiliary s'ystemis that handle fluids from these
three systems. For i:he purpose of'his evaluation. panels that lncl~ude
1nstruments or sample lines connected to any of the following systems perh
considered hot:

0
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S stem Number

1

2

3

4

5

6

37

65

66

68

69

71

73

74

75

77

78

85

5 stem Name

Main steam

Condensate and demineralized water
Reactor feedwater
Main steam crossties
,Extraction steam,

Heater drains and vents
Gland seal water

Standby gas treatment
Offgas
Reactor water recirculation
Reactor water cleanup

Reactor core isolation cooling
High-pressure coolant injection
Residual heat removal

Core spray
Radwaste

Fuel pool cooling and demineralizing
Control rod drive

BFN FSAR, Oescription

No BFN design basis documents were available that establish an overall
drainage system design intent. Therefore, the evaluators used the BFN FSAR
description as a statement of design intent. This was augmented by a physi'cal
walkdown of the facility (Refs. 66 and 67).

The BFN FSAR, Section 10.16, "Equipment and Floor Orainage Systems," states:

".he ob]ective of the drainage systems is to collect. and remove from the
plant all liquid wastes from their points of origin to the {Tennessee]
river directly, or if necessary to the radioactive waste f(radwaste)]
building . . . , where tney are treated and returned for reuse or
discharged to the ri,ver . . . The drainage systems [were] designed to
prevent the inadvertent release of significant quantities of liquid
radioactive material from the . . . plant so that resulting radiation
exposures are within the guideline values of 10CFR20 .
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The plant drainage is handled through two completely separated drainage
systems of the fol 1 owing categories:

a. Radioactive drainage

b. Nonr adioactive drainage

Radioactive drainage consists of both equipment and floor drainage.
Equipment drainage consists of: waste leakage from equipment such as
rotating shaft glands, misce'llaneous~ li~ne~drains, and equipment drains
for maintenance. Mith the exception~ of~ turb~ine building equipment
drains, these [radioactive equipment drainage systemj drains are
collected in closed piping systems which terminate in closed and shielded
sumps located -were necessary to accommodate a gravity drainage system.
In the turbine buildiing, equipment drains from equipment that might
contribute to airborne contamination are connected into closed headers
(no funnels) and routed to equipment drain sumps. Equipment draitis 'that

'renot considered to have this potential for airborne contamination are
collected into open headers and routed separately to equipment drainage
sumps. From these sumps the waste is pumped to the radwaSte bu,ilding
where it enters the equipment drain collection tank to be held for
treatment.

The, radioactive floor drainage system drai,ns areas which may contain
radioactive materials. .Thes<! are co'llected and piped to shielded sumps
in a manner similar to equipment drains. . . Each separate drain heacler
is terminated below minimum water level in the sump to effectively sealit from other drains. I=rom these sumps waste liquid is pumped co
radwaste where it enters the floor drain col'lector tank to be held for
treatment.

The nonradioactive floor drains .. „are further divided into two
collection systems:

a. Nonr adioactive, noncontaminated drains

b. |Nonradioactive drains of possible contam'ination

The nonr adioactive, noncontaminated drains, are collected in drain sumps
located conveniently throughout the plant where leve'I contr'oiled 0umP
pumos pump this draihage into the condenser circulating wate~ disdhaitgd
tunnels.

Orains,of possible nonradioactive contamination such as floor
drains'nstalledibelow oi 1-fi1'ied'i ansformers'r lubricating oil tanks, where

accidental oil spills could take place,'re collected in a separate
drainage system and sump. A very small amount of potentially
radioactive drainage wi'll be directed to this sump. However„ removati
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from the sump is done on a noncontinuous basis, with treatment for oil
removal, and after the determination that the discharge from the plant is
always within the limits specified in 10CFR20.

BFN Or awing Review

With the basic design intent established by the BFN FSAR, the design drawings
were reviewed to establish how the intent was carried into practice. The
drainage desiqn drawings (Ref. 83) show a number of drainage systems for both
~adioactive and nonradioactive drainage. Each drainage system consists of a
sump, gravity piping (usually embedded in the concrete floors of the plant)
from drainage connections to the sump, and pumps and pressure piping to remove
drainage from the sump.

awhile the design drawings do not systematically identify the various drainage
systems, the drawings do.identify each sump. Sumos for clean radwaste are
designated. "equipment drain sumps"; for dirty radwaste, "floor drain sumps";
and for noncontaminated nonradioactive drainage, "station sumps." The sump
for oily nonradioactive drainage is designated "emergency oil drain sump."

The following is a list of'FN sumps that receive drainage from hot panels:

Reactor Building equipment drain sump 1 (unit 1)
Reactor Building. equipment drain sump 2 (unit 2)
Reactor Buildinq equioment drain sump 3 (unit 3)
Reactor Building floor drain sump lA (unit 1)
Reactor Building floor drain sump 18 (unit 1)
Reactor Building floor drain sump 2A (unit 2)
Reactor Buildinq floor drain sump 28 (unit 2)
Reactor Building floor drain sump 3A (unit 3)
Reactor Building floor drain sump 38 (unit 3)
Turbine Building equipment drain sump lA (unit 1)
Turbine Building equioment drain sump 2A (unit 2)
Turbine Building equipment drain sump 3A (unit 3)
Condensate pump pit equipment drain sump 18 (unit 1)
Condensate pump pit equipment drain sump 28 (unit 2)
Condensate pump pit equipment drain sump 38 (unit 3)
Tur,bine Building floor drain sump 1A (uni.t 1)
Turbine Building floor drain sump 2A (unit 2)
Turbine Building floor drain sump 3A (unit 3)
Condensate pumo pit floor drain sump 18 (unit 1)
Condensate oump oit floor drain sump 28 (unit 2)
Condensate oump pit floor drain sump 38 (unit 3)
Backwash receiver pit floor drain sump A (units 1 and 2)
Backwash receiver pit floor drain sump 8 (unit 3)
Station sump, unit 1 (unit 1)
Station sump, unit 2 (unit 2)
Station sump, unit 3 (unit 3)
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Radwaste Building equ1pment dr"ain sump (units 1 through 3)
Radwaste Building floor drain sump,{unitS 1 through 3)
Radwaste Evaporai:or Building floer',drain, 'sump'(units 1 through 3)

Condensate pump p1t: sumps, backwash receliver pi) sumps, and station sumps are
all located in the Turbine Building.

The drainage 'From each equipment drain sump is pumpedl to the waste cjllecgor
tank, which is part oF the radwaste system and is located in the Radwaste
Building. Thee coni:ents of thi's tank are treated and then recycled (normally)
or r'eleased as appr.opriate,.

The dra1nage from each floor drain sump is pumped to thee floor drain collector
tank, which 1s .part of t:he radwaste system and is also located in the Radwasze
Building. The contents of this tank are treated and then recycled oir released
as appropriate.

Normally, the draiinage.from each stat1on sump is pumped to the condenser
circulating water system and dischargedi wi th the condenser cooling water to
Nheeler Lake. Since Nheeler Lake is the portion of the Tennessee Rliverr
1mpounded by Nheeler Darn, a clischarge to this lake is consistent with a
discharge "to the river"'tipulated In the'FSAR. Alternatively, thi,s draIinage,»,
may be pumped to the yard drainage system. Moreover, provision is made so
that. if appropriate„ the drainage in the,station,sump may be pumped to the
floor drain collector tank, oi the radwaste system for treatment before release.

The following BFN surnps also receive drainage from hot panel drains.

o Standby Gas Treatment Bu1lding sump whose, drainage- Is pumped to the
waste collector tank in the Radwaste Building

o Of;Fgas lreatment Sui lding sump .whose drainage is pumped te the stack~
s ullrp

o Stack, sump whose dra1nage flows by gravity to the offgas condensate
sump, in the Radwaste Bu1lding

o Offgas condeirsate sump whose drairrage is pumpedi to the waste
collector tank

BFN Drawing Review/Nalkdown Results

The 47N475-', 47N476-, and 47N479-ser1es dlrawings ("I=mbedded. Piping, Stagh l'"),
indicate that, in the Reactor Building sumps and the (Turbine Suilding)
station sumps, the gravi ty piping from the drain,.connections terminates bellow,
the minimum water level in 1:he sump, thereby effecting a seal and preventing
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cross-venting of gases between the gravity drain piping systems. Gases 'could
be vented at the sump, but not back through the piping system. This condition
was confirmed by additional field revie~ (Refs. 66 and 67).

Instrument Panels

Instrument panels are described by the BFN 47N600-series drawings,
"Instruments and Controls" (approximately 360 sheets) (Ref. 83). These

drawings show the location of each panel in the plant, the identification and

physical arrangement of the instruments on the panel, the schematic piping
from the process lines and equipment to the panel, and the schematic piping of
the instruments on the panel'. In some cases, the drainage piping is shown

schematically; in others, the drainage'is identified as CRN (clean radwaste)
or ORN (dirty radwaste) and the piping is left to the discretion of the
field. Frequently, the drainage piping terminates on the panel and is not
shown connected to the plant drainage system. Therefore, it was considered
necessary to walk down the plant and inspect the drain connection of each
panel. A total of 446 hot'nstrument panels are shown on the drawings. The

inspection data for these panels are tabulated in Table 18, Attachment 0.
These data are summarized as follows:

o 152 hot panels .have drains, but.the drains are not connected to a

sump.

o ill hot panels have drains connected to an equipment drain sump; 110

by closed piping and one by an open standpipe.

o 73 hot panels have drains connected to a floor drain sump.

o 53 hot system panels have no drains because their connection to the
system is electrical.

o 22 hot system panels shown on the drawings were either not used or
could not be found at the locations shown. (Note: No CATD was

written here because reconciliation of As Built drawings as a

separate subject is addressed in Subcategory Report 206.00)

o 12 hot panels which have piping or tubing connections to a hot
system have no drains.

o 6 hot panels have drains connected directly to the condensers.

o 4 hot system panels have no drains because they are connected to the
system by sealed capillary.

o 4 hot panels have drains connected to a station sump.

o 3 hot panels have drains connected to the Offgas Treatment Building
sump.
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o 3 hot panels were not accessiblie at the time of the walkdown because
of contamination related to modificatio'n cwork.

'

1 hot panel dra'in iconnection passed into a, floor sleeve but could
not be traced further.

o 1 hot panel dra',in is connected directly to the chemical waste~ t'ank.

o 1 hot panel draiin is connected to the Radwaste IEvaporator Building
floor drain sump by an open funnel drain.

Sample Sinks

The samole sinks are described by the 4%448-se'ries drawings, "Samplin'g and
Rater equality System,," sheets 1 through 20 (Ref . 83). These drawings khojv the
location and physica'i arrangement of the sinks, and the, schematic piping From
the sample point to the sink and from the sink to the plant drainage sPstt m.
The drawings show there are 53 hot sample sinks,. Some sinks are identified 'by
an instrument panel number, others are not. The drain connection for each hot
sink was insoected by a walkdown. The inspeiction data are tabulated ih
Table 19, and are summarized below:

o 30 hot sink drains are connected to a f'loor dlrain sump: 22 bg a~

closed connection, 6 by a tunnel drain, and 2'y draining fot
aoororimately 12 inches across 4:he floor to. a floor drain.

o 6 hot sink drains are connected to an equipment drain sump.

o 6 hot sinks ( the hydrogen analyzerS) haue ho 'dr<(in's.

o 4 hot,sink drains pass into a fl'oot''leeve but could not. be trai;ea
Further.

0

o 3 hot sink drains are va.lved .but ndt dotinel'.te'd to .a sump.

o 2 hot sink drains are connected 'dit'ectly t6 'the 'chemical waste t:ank.

2 hot sinks could not be found a't the', ldcatiohs shOwn on the
drawings. (Note: Ho CATO was wri.tten here because reconcili'ation'f

As Built drawings as a separate subject is addressed in
Subcategory Report 20600)

Orains Not Connected to a Sump

One hundred fifty-two hot instrument panelis andi three hot sample sinks ard. nest
'onnectedto a sump. The drain connection of each instrument on these I>anelsis valved, and frequently 'the. lines from the drain valves arj manifolded. The

ends of the manifo'ld are normallly valved, Ipluigged, or capped„but occasionally
one or. both ends oF the manifold are left open, or closed with a plastid

c'ap'8770-RB
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or mastic and tape. Nhen it is necessary to drain these panels or sinks, the
drainage must be collected in a portable container. An addi.tional twelve hot
panels have piping or tubing connecti'ons but no drains. If it is necessary to
disconnect the piping or tubing to these panels, the drainage must similarly
be collected in a portable container. As was observed ln Nuclear Safety
Review Staff (NSRS) Investigation Report I-85-921-SQN (Ref. 59), with this
arrangement "the possibility of draining onto the floor does exist. However,
this [is] not done as no informed technician would drain contaminated fluid on
the floor and risk contaminating himself or others while calibrating or
performing maintenance on instruments." However, reasonable questions as to
health physics practices are raised by the presence of'hese hot panels which
require draining, but have no permanent. connection to the plant drainage
system.

Personnel Exposure

Nhile a BNR like BFN admittedly has more areas in whi ch, personnel may be

exposed to contamination/radiation, it is also true that increased access
control, shielding design, and health physics practices are in place at BNRs.

Even though some exposure potential seems to exist from the panel 'drains
listed above, it appears that, based on BFN's operating history as found in
Nuclear Power Experience, unwarranted exposures have not in fact occurred.

Release Control

Most hot instrument panel and sample. sink drains connected to the gravity
drainage piping use a closed type connection where the piping is continuous
from the instrument or sink to the sump. This type of connection presents no
opportunity for overflow of wastewater or venting of entrained gases. A few
hot instrument panel and samole sink drains use open standpipe or open funnel
drain connections which do present an opportunity for wastewater overflow or
entrained-gas venting.

Where hot instrument panel and sample sink drains are connected to a floor
drain sump by gravity piping, the piping also connects to floor drains. These
floor drains contain no backwater (check) valves and are not trapped, so there
is an opportunity for wastewater overflow or entrained-gas venting even if the
instrument panel or sample sink connection to the gravity piping is closed.

Summary of BFN Evaluation

From a detailed review of the drawings, it is evident that the drainage from
all hot panels, except that directed to the station sumps, is pumped to the
.waste collector tank or the floor drain collector tank (boih in the radwaste
system) for treatment. Orainage from the station sump is normally released by
pumping to the condenser circulating system or the yard drainage system. If
appropriate. however., drainage from the station sump is pumped to the floor
drain collector tank of the radwaste system for treatment. Oischarge of any
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wastewater after treatment is sub)ect to monttiortng, and 'is under
'dministrativecontr'ol. No drainage fn thei BF'N plants is released to the

env1rons without monitoring and, if necessary, treatment. However, the
concern was deemed valid as stated for BFN. ghet.e are cases ~here potentially
radioactive panel drains are routed into the floor drains instead of iclosed
tanks.

4.5 Cfrcutatf~n Water - Element 229.3

4.5.1 Overview

The concern deals with flow measurement utfltptrtg ypeqta,l InstrumentatiOn, in,a
nonsafety pipe that, itself, has had a unique history. As such„ the problem
ts limited to WBN. The causes for .the problems,with the Watts Bar cooling
tower blowdown flow instrumentation all relate to either site topography or
construction .problems (see SeictionS 4.5.2 through 4.5.4). The htstorIy Of l

power operation of the Sequoyah and Browns Ferry plants suggests that the
comparable instrumentat1on for those plant has performed adequately. It is
perhaps too early to determine whether tIhe~ cqmpyraplq t{istrumentatfon at
Be 1 1 efonte wf 11 operate sati sfac tort 1 y.

4.5.2 Operation of Flow Inst:rumentai.fon

Proper measurement of the flowrate of the condenser ctrculat'ing water (CCW)
blowdown to the river (reservoir) is necessary for several reasons. The
control function oF the fjow instrument is stated in WBN FSAR Section 10.4.5.5
(Ref. 85) as follo~ws:

"since low level radioactive liquid waste,from the waste 01'spos~at,sys;em
,

and, at times, steam generatcir blowdOwn", are discharged into the Coo,ling
tower blowdown, provisions must be, made, to isolate these discharges I~hen

,

adequate dilution does not exist. TherIefaIre,, a flow element is provided
in the CCW blowdown line immediate'ly,'upstream of the dtffusers. If there
ls not at least 20,000 gpmi passing through the ~btowdown 1'ine, valves in
the d1scharge 1'ines from the two waste sources are automatically closed."

'he Ltqufd Waste Processing System collects and pr'ocesses potentially
rad1oacttve wastes for recyclle to the Reactor Coo1lant System or for release
to the environment vta the coolinq tower blowdown line. The steam generator
blowdown and Liquid Waste Processing System erf.'luents are monitored
continuously for rad'iation. A high rad,tatton,alarm will automatically close'alves, thereby isolating these systems from the cooling tower blowdowp l,tne.,

0
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A second reason for proper flowrate measurement is to ensure compliance with
the Natts Bar Nuclear Plant National Pollutant Oischarge Elimination System
(NPDES) permit, which has been publ.icly noticed and is currently in draft form:

"Appropriate flow measurement devices and methods consistent with
accepted scientific practices shall be selected and used to insure the
accuracy and reliability of measurements of the volume of monitored
discharges. The devices shall be installed, calibrated and maintained to
insure that the accuracy of the measurements 1:is] consistent with the
accepted capability of that type of device. Oevices selected shall be
capable of measuring. flows with a maximum deviation of less than + 10'/

from the true discharge rates throughout the range of expected discharge
volumes." (Ref. 84)

Nhen it becomes effective, thi s permit will require continuous monitoring of
the flow from the diffuser discharge to the river (Attachment C to NPOES

permit, page I-1 and Ref. 84).

The flow instrument also serves as a diverse means, through valve position
indication, of ensuring that blowdown to the river has been terminated as
required during occurrences of low blowdown flowrate (as stated above) or of
insufficient river 'flowrate. As stated in NBN FSAR Section 10.4.5.5 (Ref. 85):

"Nhenever river flow drops below 3,500 cfs, it will become necessary to
withhold CCH blowdown to avoid violation of thermal or chemical discharge
standards."

As shown in flow,diagram 47N831-1 (Ref. 86), when the flowpath to the river
outfall is isolated, the cooling tower blowdown is rerouted to the holding
pond. This relates to Concern IN-85-281-001 which parenthetically mentions
the holding pond in connection with the diffuser to the river.

No'afety-related functions are performed by the flow instrument (Ref. 87).

The portions of the flow instrumentation of concern are (1) the flow -element
and (2) the flow transmitter.

A flow element is a device located in the process pipe that senses the flow
velocity of the process fluid (in this case, condenser. circulating water
blowdown). The flowrate of a fluid in a pipe is not uniform throughout the
pipe cross-section. Because of pipe wall friction, the flowrate of fluid in
the center. is higher than that near the wall. Other variations in this "flow
profile" may be introduced by other hydraulic effects, such as turbulence
caused by nearby fittings, etc. Thus, the flow element must be designed to
account for such flow variations.
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FE 27-98 is an "averaging pitot tube" type of flow element, commonly re'Ferred
to by its Oietrich Standard Corporation trade name of'annubar," which
averages the 'local flowrates at several points across the process pipe. T'e

sect1on.of the process pipe in which the annubar is located is a low spot and

remains full of water, even during no-flow conditions. The annubar consists
of two sens1ng probes installed in the process pipe at right angles to ithe

process fluid flow direction. Along the length of the first (upstream) probe
are several "impact" holes facing the flow direction,. These impact holes
sense the total pressure at each sensing point. The imipact holes are
interconnected, and the internalI tube of the upstream probe is placed so that
it "averages" the pressures sensed at, each hole. The second probe faces
downstream and senses the sta,tic pressure in the process system. The

d1fference between the average total pressure and the static pressure is a

measure of the average fluid ve'locity.

The high and low pressure probes of the flow element are connected to the flow
transmitter by sensing 'lines. 'I'he flowi transmitter, FT 27-98, converts the
pressure d1ff'erence to an electrical signal which can then be used fior
metering and control. For the Flow transmitter, tO functicn properly, the
sensing lines must always be full of water.

4.5.3 . Sensing Line Mater Column Separation

Issue "a" addresses 1:he coricern that there is insufficient static pressure f'cr
proper flow instrument operation. This is interp~eted to mean that, the
transmitter is too high, when compared to the static pressure in the process
pipe, to ensure that the sensing 1lines iremaln fiilied "solid" w'ith water. The

Employee Response Team (ERT) Investigation Report associated with Conc rn
IN-85-281-00'l (Ref. 92) states in part:

"During maximum flow condition it,is; estimated, that the static head at
the annubar w111 be only 40" of wite'. Tike ~transmitter for this flow
element (FT-27-98) is located 48" above the annubar in the manhole 'iA.l
Due to the lack of'tatic head 1t is not possible for the sens'ing lines
to stay filled solid with water."

(Note that, the difference between the static head [40 inchesl and the flow
transmitter height [48 inches] ls & inches. This correlates. to the statement
in EC IN-85-142-008, v1z.: "Gauge should have ll", however it only reads
3"." The difference in gauge 'levels 1's a'lsd 8'niches.')

The Fa1lure- Evaluation/Engineer1ng Report (FE/'ER)'Or 'NCR H-250-P, RO

(Ref. 87), which was written to evalluate the flow instrumentation concerns,
asserts that:

0
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"(1) the transmitter-sense line assembly design and installation is
adequate and meets operability requirements; and (2) other sense linefill methods which are often used, to our knowledge, have not been
attempted. Therefore, since the transmitter-sense line assembly has not
been placed ln an operating configuration, no failure has occurred and no
failure is hereby assumed. However, OE acknowledges the present
installation will probably require increased maintenance [sicl since all
fittings will have to be sealed properly to prevent in leakage of air."

The disposition of the NCR was also addressed by TVA Engineering Project in a
memorandum, as follows:

"Me agree the transmitter's sense lines can not be filled by process
static pressure. To our knowledge, this is the only fill method that has
been attempted. Other methods are available and should be used ber'ore
declaring the loop non-functional. OE recommends. that filling should be
attempted using system dynamic pressure (during full discharge to the
river) or by closing the flow sensor isolation valves and manually
filling the lines from the transmitter. Care should be taken to properly
seal all fittings to avoid the in leakage of air" (Ref. BB)'.

The Failure Evaluation, does not appear to address the specific concern in the
ERT Investigation Report. The FE/ER alludes to the possibility that not all
possible methods of filling the sensing lines had been attempted. Part 6 of
the FE/ER, "Cause of the Nonconformance," states in part:

"The problem described in the NCR is the inabil:ity to properly fill a
sense line assembly by a single method,. e.g., allowing the process
medium's static pressure to provide force to purge the sense lines."

it is agreed that other filling methods should have been attempted. It is not
clear, however, that, once filled, the sensing lines would remain that way.
Air. leaking into the f'low instrument would be expected to result in water
column separation because the height of'he transmitter exceeds the static.
head of the water in the process pipe.

Although the available documentation is silent, further attempts to fill the
sensing lines must have been unsuccessful, because on February 21, 1986, Field
Change Request (FCR) NP-1165 (Ref. 89) was initiated, stating the following
change description:

"l. Added Gould submersible transmitter in place of missing Robertshaw
transmitter. 2. Modified square rooter input to 4-20 mA to match new
transmitter. 3. Accumulator columns were added to damp out water
osci llations due to the high and low side, of. the transmi tter. 4,
Repositioned transmitter to 3ust above diffuser pipe due to low static
pressure head. 'This is the resolution to NCR N-250-P.'"
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An addendum to the FCR st.ates, in part,".

"The follow1ng items need to be done although there are no drawings
showing permanent lnstallat',lons to be revised.

1) Permanent'ly mount Gould transmitter in manhole at the level it is
temporari'ly mounted. (This is due to a much lower stat1c pressure
head than originally thought.)

2) In place of poIlyflo lines permanent'ly install sense lines with their
accumullator as per t:emporarily'nstall'ed system. (Accumulators weve
installed to damp out water surges in idiffuser piping...."

(No further informat1on is given concerning the "missing" Robertshaw
transmitter, the "polyflo" line, or the accumulator.)

Items 1 and 2 of the Addendum to (FCR) N'P-1165 have been completed under.
Horkplan F-NP-llb5-,1 (Ref. 90). Hiring chinglas are to be done under ECN-6431
(Ref. 91) (see Section 4.5.4),.

4.5:4 Prot:ection of Transmitter Against Local Flooding

The ERT Investigation Report for Concern IN-85-281-'00'1 (Ref. 92) states, in
part:

"During,i his investigation it was determined that the manhole 'A'as
been flooded with water several times. It has been determined that'he
instruments [s ic] FT-27-'98 for the 'flew 'diffuser and another measuring
instrument RTCI ('I'-27-99) are not in water ti~ght enclosures, nor are they
designed to function when submerged. As a result, NCR N-251-P has been
written to correct this condition."

A specification dat:a sheet from the purchase order for the replacement (Gould,
Inc.) transmitter 1s attached to FCR NP-1165. This dlata sheet specified an
NEHA 6 enclosure for the transmitter; a footnote to t;his

requirement'states:'Transmitter

must remain funct1onal when'ubmerged in up to t:hree ft of wa',tet ."~

Installat1on of a submersible f1ow transmitter closer to the process pipe
resolves the part of issue "a" (see Att,. 8) related to poor location of the
flow instrument. In adclition, the manhole has been caulked and the sump pumlp
repa1red to mainta'In a clry manhole.

The measuring instrument RTD (Til'-27-99) referred to in the ERT Investigation
Report continuously monitors the d1scharge temperat;ure. ThiS is required by
the NPDES permit: (Ref. 84, page I-1 of Attachment C)~ however, "there are no
nuclear safety impl1cations which would'e'sullt due'O t'e failure of this
device" (Ref. 93).

O
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4.5.5 Matching Flow Element Length to Process Pipe Oiameter

At present, the flow element is not,properly .matched to the process pipe
because the flow element (annubar) was intended by the manufacturer to be
installed in a 72-inch-diameter process pipe, whereas the actual process pipe
diameter is 66 inches. This issue was not explicitly raised in any of the
four employee concerns. EC IN-85-889-002 does state, in part, that "the pipe
line is 4'-6" diameter." However, the .EC does not indicate that the stated
pipe line diameter contributes to the alIeged inadequacy of the flow
monitoring instrument.

Nevertheless. the ERT Investigation Report for Concern IN-85-281-001 reveals
the. following (Ref. 92):

"A review of drawings 47N831-1 and 17N303-4 show {s] the location of flow
element FE-27-98 in a 66" fiberglass pipe which is surrounded by a 72"

. corrugated metal pipe. The supplier, Oietrich [sic] Standard Corp.,
drawing ¹83520 shows the element is designed for use 'in a 72" annubar
(sic] not a 66". All calculations are for a 72" line."

(Note .that the diameter of 4'-6" quoted. in EC IN-85-889-002 is in error. The
actual. diameter is discussed below.)

As described .in Section 4.5.1 of this report, an annubar-type flow element is
used to generate an average process fluid flow velocity signal by placing
several pressure-sensing "impact" holes along the length of the upstream probe
of the flow element. This is done to account for local variations of process
fluid flowrate across the pipe diameter. If the flow element (annubar) length
is not properly matched to the process pipe diameter, the "impact" holes may
not be in their optimum configuration to generate a representative. average
flowrate signal.

The only discussion of this issue in the FE/ER for NCR N-250-P (Ref. 87) is
the following:

"The process line is a 72" diameter corrugated steel pipe ~hich is
embedded in the yard. The flow element (0-FE-27-98) is mounted through
the top of the pipe and spans the entire diameter of the pipe."

OE did not address the question of whether the pipe that actually contains the
process fluid is the 66-inch-diameter fiberglass pipe, or whether the 72-inch
corrugated steel pipe merely serves as a conduit for the 66-inch process
pipe. Thus, the FE/ER response,did not address this adequately. NSRS reached
the same conclusion in the Corrective Action Response Evaluation Report
IN-85-281-001 of July 25, 1985, which states i,n,part: "The FE/ER for NCR

N-250-P fails to address the annubar located in the 66" vs. 72" pipe."
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4.5.6 Main Proces.; Piping Background,

The apparent confusion over the actual diameter and material of the coo'ling
,tower blowdown process pipe can be explained: by .a brief review of the history
of this section of piping.

The ortg1nal'Ipiptng was 72-t.nch-diameter ciorrugated metal pipe with a bitumen
(asphalt) liner. After de'itverjr tio the site, this piping was left out tn the
yard, unprotected. Consequently. the 1'lning cracked from exposure to the,
sun. After pipe installation (1:his is buried yard piping), heavy equipment
was run over the piping, a!pparently .resulting in further damage. Nhen water
was first admi tted into the pipe, it leaked tirofusely caus ing pondtr~g in the
yard. Chunks of'sphalt passed through the difFusers into tlute river.
Consequently, TVA sought to stop the leakage by tn,serting a 66-inch-diameter
fiberglass pipe inside «he corrugated metal pipg., After t;he 66-inch;-dt,ameter
fiberglass pipe was inserted;, TVA recogniged that the annubar FE Z7-98,waS no
longer properly sized to fit the pipe d1ameter„ so 7VA site personnel trimmed
the annubar to fit. Upon learning that, ttie trimmed annubar would not worK
properly, TVA planned to procure and install a new annubar sized by ithe
manufacturer for the ftlierglass pipe insert. However, as discussed below,
this plan was subsequently changed, and these actions were not carried out.

The fibergla. s pipe !insert did not completely eltmtnate the leakage;I
therefore, this sect'ion of'iping is to be replaced wit:h a concrete pipe
(72-inch- diameter). The p'ilpe replacement has been partially tmplementedl on
the design drawincls. The pipinig layout. drawing, 17N303-2, R8; the piping
profile, 17N303-4, RS; and the detail for the manhole and monitor,,
17N303-5, RO (Ref., 94), show that the annubar ts located in a 72-tnah concreted
(unlined) pilpe. (These changes wiere made pursuant,to Engineering Change
Notice [ECN] 6455 [Ref. 95l'; which= was incorporated in the referenced drawings
on September 25, 11987).

The concrete replacement Ipiping has been purchased and delivered. 1<t is
scheduled to be installed tn siiring/summei.of 1987 and ts required to be
installed before initial fuel loading.'he'corrugated metal manhole in which
the subject flow instruments are located will also be replaced with a concrete
manhole'o help keep out groundwater.,

The current revision.oiF the fliow diagram 47N831-1 is R18. NBN FSAR figure
10.4-2 was prepared from R12 of this drawing,'oth revisions still, show the
cooling tower blowdown pipe diameter tn the vicinity of FE 27-9S as,
66 inches. (This ts not a dtscrepancy,', becaus'e the'l'ow diagram depicts; the
current, as-1nstalled ptpiing conf'tguralttd>n.)

Because of the piping replacement, the plan to 1nstall a new annubalr to ftt
the fiberglass insert pipe has br!en abandoned,, TVA new intends to replace the
annubar with a new rine when the concrete pipe is installed. ECN 6455 Data
Sheet 4 (02/28/87) i~ill 1mplement replaceme'nt'of the annubar flow element.
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The Oietrich Standard Corporation drawing of the annubar flow element
(Ref. 96) shows that the original flow element FE 27-98 is annubar "type 766,"
special manufacture for a 72-inch inside-diameter pipe. This drawing portrays
the annubar installed vertically in the pipe, entering from the bottom.
Operations Engineering addressed the top entry in its evaluation of WBN NCR

W-250-P as follows:

"We acknowledge and are aware of the manufacturer's recommended flow
sensor orientat1on. The existing mounting is acceptable and is often
used. Also, since the process pipe is embedded and accessible only from
the top, the existing install'ation is the only possible one."

Because, as is shown in the Oietrich Standard Corp. drawing, the annubar's
"1mpact" and static-pressure sensing holes are spaced equidistant radially
from the pipe centerline, it is immaterial whether the annubar enters from the
top, bottom, or side of the pipe. Therefore, OE's response was correct, as
far as it went. However, nowhere in the NCR, W-250-P or in the FE/ER report is
it mentioned that a 66-'inch-diameter fiberglass pipe had been inserted and
that the annubar had been trimmed to fit. 'urthermore, there is no mention of
TVA's plans to replace the existing pipes with a concrete pipe and to replace
the new annuoar with a new 72-inch on'.

4.5.7 Summary of Evaluation

The concern that water column separation occurs because of insufficient static
pressure was valid when expressed because TVA had not yet ascertained whether
the .flow transmitter sensing lines could be filled and maintained in a
"water-solid" cond) tion. Subsequent corrective action consisted of lowering
the flow transmitter (l.e., moving it cl'oser to the flow element). Therefore,
this part of the concern has been resolved satisfactorily.

The concern with respect to the "poorly located" flow transmitter was valid
when expressed because TVA had not then completed actions to resolve local
manway flooding. Subsequent corrective action consisted of caulking the
manway, repairing a sump pump, and replacing the transmitter with a

submersible one. Further corrective action, while not required to resolve
this issue, will consist of replacing the manway with a precast concrete
manway. Therefore, this part of the concern has been resolved sat1sfactori ly,
pending rewiring of the transmitter under ECN 6431 <08/15/86).

The inadequacy of the present flow monitoring instrument was valid when

expressed in IN-85-889-002. ECN 6455 Data Sheet 4 (02/28/87) will implement
replacement of the annubar flow element <FE 27-98) after the new 72-inch
concrete blowdown line is installed.
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4.6 Control Air System - Element 229.5

4.6.1 Overv1ew

The concern alludes to a guillotine pipe break that may result in loss of
compressed air 1:o support saf'ety systems functions. HBN concern IN-85-'348-002
was raised and investigated f'r HBN. Blecaluse SQN 'haS a'Ompressed air,system
design similar to that at HBN, the concern was addressed f'r SQN as well. BLN,

has an air system that is suf'ficiently analogous to SQN and NBN to warrant
investigation as well. 'FN does not use safety grade air systems,

The concern does not specify a location for the "guillotine pipe break", in
question, so this evaluation was based on its potential occurrence in either
the Station Control and Service Air (SCSA) or the Auyiliary Control Air (ACA),
inside or outside containment. The concern also does not clearly indicate
whether this pipe break was considered to be an initiating'event or to be
subsequent to some other ini t1at1ng event,. Therefore, the evaluation
considered both cases.

TVA reviewed the SQN ACA subsystem during the period from ll/27/85 to
12/20/85. Seven discrepancy reports (SQ-OR-86-02-017R through -022R ahd',
-032R) were issued as a result of this review and dealt wi th such subjects as
maintenance and testing records. Hone of these related to the subject of the
concern. The review report concluded that "the ACA System has been designed,
maintained, and tested such that it can perform its intended safetyifunctlon;
that is to supply air to vital equipment under all conditions."

4.6.2 SQN and NBN System Oescription

System Description

The term "control air system" has no formal status f'r SQN. As indicated in
the SQN FSAR, the overall system is referred to as the Compressed Air System,
wh1ch consists of two subsys,tems, SCSA and ACA. The term "control air" may
.apply either to that, portion of the SC'SA not dedicated to service air or to
the ACA.

0

The SCSA includes five motor-driven air compressors, any two of which',can
handle all control air requirements under; normal plant operat1ng condi'tlons.
The ACA consists of two completely redundant sets of compressed air supply
equipment and assoc1ated supply piping. ,ACA serves all safety-relatecl plant
components whose active f'unct1ons require control air. SCSA serves, 'certain
safety-related components whose active functions are not safety-related.
Therefore, the SCSA is nonsafety-related and the ACA is safety-related.

The ACA air compressors are in a standby condition dur1ng normal plant
operation. The ACA receivers are normally 'charged from the cross-donAeclced
SCSA. On indicat1on of l,ow pressure in the'SCSA, the ACA compressdrs are 0
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automatically started, and, on further decrease in system pressure, both
trains of the ACA are automatically isolated from the SCSA by control valves.

4.6.3 Oesign Criteria
F

Criteria aoplicable to pipe breaks outside containment as initiating events
are defined in SQN Oesign Criteria SQN-OC-V-l.l.ll (Ref. 97) and WBN Oesign
Criteria WB-OC-40-31.50 (Ref. 246). Pipe break analyses inside containment
for SQN are covered separately in Oesign Criteria SQN-OC-V-2.13 (Ref. 98).
These documents define "high energy" piping as that which normally operates at
pressure and temperature above 275 psig and 200'F. "Low energy" piping is
that which operates at either a pressure or temperature .below these values.
These documents require that both "guillotine breaks" and "cri-tical cracks" be
assumed (separately) in high energy piping but that only "critical cracks" be
assumed in low energy piping. The opening size of a critical crack is stated
to be one-half the inside pipe diameter in length and one-half the pipe wall
thickness in width.

Another criteria sub]ect possibly related to the concern is the distinction
between failures which are directly caused by the initial break and "single
failures" which must be assumed in evaluating the plant safe shutdown
capability in response to the initial break. The regulatory criteria (Ref.
101) define the initiating event as including those secondary effects which
are likely to occur as a direct consequence of the initial pipe break. These
may include various failure modes of piping in the vicinity of the initiating
pipe break location. An additional component fai-lure referred to as the
"single failure" must be assumed in those systems utilized in accomplishing
safe shutdown. in response to the initiating event.

All of the foregoing criteria are consistent with NRC requirements applicable
to plants contemporaneous with SQN and WBN (Ref. 99).

4.6.4 Analysis

As indicated earlier, pipe breaks can be e.ither initiating or subsequent
events. There can also be a subset of initiating events, which includes those
events likely to occur as a direct result of the initiating events, such as an
additional failure of a nearby pipe. These variations are covered in the
following paragraphs.

Pipe Break as an Initiating Event

As described in their FSARs (Refs. 100 and 109), for the majority of the SQN

and WBN SCSA and ACA piping the design pressure is .105 psig and the design
temperature is 100 F. The only exception to these values is in the air
compressor discharge lines up to their air coolers, for which the maximum
design temperature is 260'F at SQN and 244 F at WBN. The ACA compressor
di,scharge lines are not pressurized during normal plant operation, and they
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fall into a category that the criter1a documents exempt from the "high 'energy"
'efin1t1onand classify as "low energy." Therefore, the only controls air

piping fall1ng under the. "high energy" definition, arid thus requiring
gu1llot1ne pipe break assumptions, is the SCSA compressor di charge line up to
the aftercoolers. No guillotine breaks need be assumed in the safety-related
ACA. A guillotine break in a SCSA compressor discharge line will not cause
loss of'ystem function as each of the CompressiI)rs are separated from the main
syscem headers by check valves.

The occurrence of a critical crack anywhere in the normally pressurized
portions of SCSA and ACA would be unlikely'o cause a loss of system function
because of the size and quantity of SCSA compressars.: Table 9.3.1-1 of the
respective. plant F'SARs (Ref. 100 for SQN and:Ref. 109 for NBN) lists the SCSA
capacity as 2440 scfm .for SQN and 2464 scfm for HBN. - The criteria do not
require an assumption oi. loss, of offsite power for such events (with
subsequent loss of all SCSA compressors) as this assumption is required onlyif the initiating event 1s like'ly to be'he direct cause of the loss of
offsite power. If the critical crack were .to occur 'in one of the ACA trains
and all SCSA compressors were to be los't., 'thd. reaundant, separated ACA train
would be available to support plant shutdown,.

Pipe Break as a Subsequent Event 0
Another possible interpretation 'of the employee'cinci.rn" is that it relateS to '

control air failure subsequent to some other initiating event. This tyPe ef
failure would constitute a "single failure" as defined by the NRC

in'0

CFR 50, Appendix A (Ref. 101). Oesign 'Criteria SQN-OC-V-Z.16 (Ref. 102)
covers the same sub]ect in greater detail. A p'ipe b~eak would constitu'te a
"passive" failure. Passive failures are hot deflated'n'he SQN design
cr1teria, but current industry practice, as documented in the. Single

Failure'riteriastandard ANSI/ANS-58.9 (Ref. 103), is to consider only cred'ibl'e
'ailuressucti as seal, oir gasket leakage in piping systems. Furthermbrd,

neither SQN nor HBN criter1a require consideration of passive fai'lures within
the first 24 hours following an accident. After this period, active function
of components served by ACA shouldI not be required. However, even if it were
requ1red, component functionality is as'sured'h'rough'.us'e ()f the ri~du'ndcint'CA

'ra1n.

P1pe Break Caused by the Init1at1ng Event

As indicated previously, the d1rect consequences of a pipe break event must be
cons1dered a part of the initiating

event's

a. result of field evaluations to asses) cbmpl.lance with separation
criter1a, six nonconformance reports (NCRs) as referred to in Reference 104,
were issued on SQNI in 1981 identifying 'lnhde'quate separation. of h1gh energy
lines and the essential (ACA) headers both inside and outside- containment.
Interactions noted in locat1ons outsldei cdnthinment were subsequently fouhd 'to
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be acceptable. A review of these potential interactions was documented in
calculation number NEB 810811274, Rl (Ref. 104). The review concluded that
the interactions were acceptable, based on'he fact that the ACA services lost
within containment were not requi'red to accomplish safe shutdown following
those particular pipe breaks. However, this, analysis di'd not account for the
overall effects of the ACA piping fai lure on the availability of ACA when

considering a single failure in the unaffected train of ACA. These effects
were not identified until late in 1986, and documented in SCR SQNMEB86121

(Ref. 105) which, during preparation of essential calculations (Ref. 106),
showed that the affected ACA train cannot be isolated prior to the occurrence
of unacceptable pressure loss in the system. A, single fai lure in the
unaffected train would then result in loss of system function, possfbly
preventing safe shutdown.

In July 1987, additional unacceptable ACA system/high energy pipe break
interactions, outside primary containment, were identified as a result of an

NRC inspection. TVA, in the corrective action plan closure for the SQN 229.05
element report (Ref. 107), committed to'eep the SCR listed in the preceding
paragraph open to address this issue.

NBN reviewed the likely direct consequences of pipe breaks in'side and outside
containment from such. effects as pipe whip and jet impingement. This review
indicated- that there is adequate physical separation between safety-related
air piping and high energy piping inside and outside the HBN containment. The

review is documented in TVA Reports CEB-77-39 and CEB-77-55, respectively
(Refs. 110 and 111). This result differs from that found at SQN, where some

ACA piping within containment was not adequately separated from high energy
piping.

A minor problem developed during this evaluation. The pipe break report
CEB-77-39 contained no mention of the ACA subsystem. Instead, the service air
(SA) subsystem was identified as a potential target to be reviewed for the
effects of high energy pipe breaks. In the detailed tabulations of targets
reviewed, all references to air lines were identified "SA." Since, the SA

subsystem is not safety related, it would not be expected to be included ln
the scope of this review. On the other hand, ACA ~ould be exoected to be

included. In response to a request for information clarifying this situation
(Ref. 112), TVA confirmed (Ref. 113) that ACA was, misidentified as SA in the
TVA report.

Summary

The evaluation team found that there is sufficient capacity, redundancy, and

isolation provision in the SQN and NBN control air.systems to support systems
required for safe shutdown for all design, basis events originating within the
ACA. In accordance with NRC criteria, no guil'loti'ne break assumptions are
required in the safety-related ACA subsystem. However, TVA's and NRC's

reviews of high energy pipe breaks at SQN have identified a number of
unacceptable interactions that could cause loss of ACA function in the event
of a single failure in the unaffected ACA train. This was not the case at NBN.
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Although concern IN-85-348-002, as expressed, is not technically valid, a
peripheral issue regarding the physical, separation, of, ACA piping from high
energy piping within containment was raised. Similar problems have

beers'aised

by the NRC recently, and will be addressed by TVA's normal procedures,
for handling conditions adverse to quality, Resolution of these addi,tional
problems transcends the scope of this evaluation and, therefore, was not
included as a corrective action plan.

4.6.5 BLN Evaluation

Compar1son'N1th SQN and NBN Reviews

For NBN and SQN, the main issue was the lfunct'ionality of the safety-rlelated
,

auxiliary control air (ACA) subsystem. The anallogous system for Belllefonte
Nuclear Plant (BLN) is the essential air system (EA'S). The BLN EAS is similar
in confl'guration to the NBN .and .SQN ACAs, except that at BLN only one set of
air compressors, wh1ch aire safety-related,. is provided for al,l systems. Pit
NBN and SQN, a separate set of safety-related ACA compressorS is provided .to
supplement the nonsafety-related st'at'ion air compressors.

BLN System Oescription

As 1nd1cated in the BLN FSAR (Ref. 114), the overa.ll system ls referred to as
the compressed air systems. These consist of the control air, service;aif,
and essential air systems.

The EAS includes four'otor-driven air compressors, any two of which can
handle all control air requirement;s under normal and accident plant operating
conditions. The EAS consists of .two completely, redundant sets of comprl'essed
air supply equilpment -and a,ssociated supply piping, The EAS serves a,ll,
safety-related, plant'omponents whose act1ve functions require contlol air.
Oesign Criter1a

Criter1a app'l1cable to pipe breaks inside or outside containmerrt as in'itiati,ng
events are defined in BLN Oesign Criteria N4-50-0720 (Ref. 115). This
document is consistent with the, criteria previously, outlined on SQN,land pBNl,

The previously outlinedl SQN and NBN criiteria making a distinction between
failures that are directly caused by the initial break and '"single failures,"
which must be assumed in evaluating safe shutdown. caipabi lity in response co
the initial break, also apply to BLN.
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Analysis

Pipe breaks can be either initiating or subsequent events. There is also a
subset of initiating events, which includes those events likely to occur as a
direct result of the initiating events, such as an additional fai lure of a
nearby pipe. These variations are covered in the following paragraphs.

o Pipe break as an initiatina event - For most of the BLN EAS piping,
the design pressure is 125 psig and the design temperature is
150'F. The only exception to. these values is in the air compressor
discharge lines up to the air coolers, .for which the maximum design
temperature is 325'F (Refs. 247 and 248). Therefore, the only EAS
piping falling under the "high energy" definition, and thus
requiring guillotine pipe break assumptions, is the compressor
discharge line up to the aftercoolers. A guillotine break in a
compressor discharge line will not cause loss of system function
because each compressor is separated from the main system headers by
a check valve upstream of the system air receivers.

The occurrence of a critical crack anywhere in the EAS would be
unlikely to cause a loss of system function because of the size and
quantity of system -compressors. Paragraph 9.3.1.2.1 of the BLN FSAR
indicates the capacity of each compressor to be 720 scfm. at 110
psig. The criteria do not require an assumption of loss of offsite
power for such events (wi th subsequent loss of all compressors);
this assumption is required only if the initiating event is likely
to be the direct cause of the loss of offsite power. If the
critical crack were to occur in one of the EAS trains the redundant,
separated EAS train would be available to support plant shutdown.

o Pipe break as a subsequent event - Another possible interpretation
of the employee concern is that it relates to a control air failure
subsequent to some other initiating event. This type of failure
would constitute a "single failure" as defined by the NRC in
10 CFR 50, Appendix A. A pipe break would consti tute a "passive"
failure. Passive failures are not defined in the BLN design
criteria, but current industry practice, as documented in the Single
Failure Criteria standard ANSI/ANS-58.9 (Ref. 103), is to consider
only credible failures such as seal or gasket leakage in piping
systems. However, even if a complete pipe break were assumed. BLN
safety system functionality is assured through use of the redundant
EAS train.

o Pipe break caused bv the initiatin :event — As indicated. previously,
the direct consequences of a pipe breaK event must be considered a
part of the initiating event. There is no EAS piping inside primary
containment at BLN. BLN reviewed the l,ikely direct consequences of
pipe breaks outside containment from-such effects as pipe whip and
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]et impingement; the review is documented in TVA Report CFB-77-10
(Ref. 116). This revie'w indicatedi that there was generally adqquytei
physical separation between EAS, pipl>sg and high energy piping
outside the BLN. containment. However, in'certain areas, desigr»
modifications were necessary toi pqevt.ng unacceptable interactic)ns.
These were as follows:

Main Steam Valve Rooms' The WAS serves ma1n steam isolation
valves (MSIV) and modulating atmospheric dump valves (MADV),
required for safe shutdown in these rooms. Certain pipe br<,ak1-
were found, that could disable- both EAS trains from a sing~le

f

event. For the MSIVs, the solution was to provide a second,all
supp1ly, from the control air system, to each MSIV, physically
separated fr<om the EAS supply. In addition, air accumulators,
separated from the EAS headers by check valves, were 'p~ovided
for each MSIV. For the MADVs, an alarm was pre>vided t<o

indicate 1loss of IMS, following which the operator would be
able to switch to manual valve control,.

Turbine: Driven Auxiliary Feedwater:Pump Room — The LAS serves,
steam generator. level control valves and a pressure control,
valve in the auxiliary feedwater (AFH) pump turbine stea<ls
supply line in this room. These vallves. are required for'safe

'hutdown.Also, in this. ca.e. certain pipe breaks were found
that could disable both EAS trains from a single event. .The
solution was to provide accumulators for each of the individual
contro'I valves. However, for longer term control of the steam
generator level control valves in the AFH turbine driven, pump,
discharge lines, a manual cross-tie was provided to alloiw a
supply of a1lr from accumulators in either train.

Auxllliary Building Pipe Trench/Chase - It was found t4ati the
~

steam supply line to the turbine-driven AFN pump and the EAS
8 train supiply pllping had been routed in the same pipe trench
or chase„ wihich unnecessarily exposed it to pipe break
effects. The EAS line was rerouted to avoid this exposure.

Summary of BLN Evalua.tion

BLN was found to have sufficient capacity, redundancy, and isolation provision
in the compressed air systems to support ghoSe systems required for,sate,
shutdown for all design basis events originating within the EAS. In
accordance with NRC pipe break criteriai, no guiillotine,break, assumotiOnS were
required for the BLN EAS.

The evaluation team also found that thereiarie rlo un@cceptabl.e potential
interactions between high energy piping and Ithe QS,piping.
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4.7 Hater ualit S stem - Element 229.6

4.7.1 Overview

The CI is concerned about "the potential [of System 431 to contain
radioactively contaminated water under postulated accident conditions." This
concern, in conjunction with a presumed absence of "isolation/drain valves for
controlled draining of effluent," indicates a materials handling issue that
does not adequately consider- the potential personnel exposure.

Concern IN-&5-348-003 is directed to HBN System 43 piping in the pipe chase at
HBN elevation 713 feet. The report interprets "pipe chase" to include the
ad]acent hot sample room. This room contains. the major items of System 43
equipment that handle materials with radioactive inventory during normal plant
operation and is the destination of the System 43 piping in the pipe chase
that carries radioactive inventory. Because the concern is specifically
directed to potentially radioactive System 43 piping in the pipe chase and
because this piping is normally the most radioactive System 43 piping, this
report does not consider System 43 piping in other areas or elevations in the
Auxiliary Building or in the Turbine Building.

Although raised for Hatts Bar unit 1, Concern. IN-&5-348-003 is applicab1e to
SQN because the primary and secondary. process systems, the sampling and water
quality system (System 43), and the physical layout at SQN are essentially the
same as those at HBN. The pipe chase equivalent elevation at SQN is
elevation 690 feet.

The evaluations at SQN and HBN were conducted by documentation research and
physical walkdown of the areas in question. The following applies to both
plants.

4.7.2 System 43 Oescription

The System 43 design basis is established in Section 9.3.2.1 of the HBN and
SQN FSARs (Refs. 117 and 119 respective'ly). The SQN description states:

"The sampling system is designed to obtain samples from the various
process systems in each of the two units. The samples are obtained in
the titration room, hot sample room, and locally (grab samples) for
laboratory analysis. This system has no safety-related functions.
Ouring a Loss-of-Coolant Accident (LOCA), this system is isolated at the
containment boundary. Sampling system discharges are designed to limit
flows under normal operation and anticipated malfunctions or failure to
preclude any fission product release in excess of the limits as stated in
10 CFR 20."
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Samples are taken by extracting a small quantity of process flu'id at the
sample points,. Samples are then transported through the System 43 piping to
the appropriate System 43 equipment. A5 thisi equipment,, the samples are
either analyzed or isolated in a, container'(g'rab samples) for subsequent
laboratory analysis.

According to Sect1on 9.3.'2.,2 of the SQN iand HiBNiFSARs, samples from primar'y
process. systems, which are radioactive, 'are routed'o the cubicles in the 'hot
sample room:

. for automati'c analysis of such variables as pH and condkctivity'~
These var1ables are indicated in the hot sample room and recorded in thj.
titration room, except for evaporator condensate deminer alizer pH samples
which are recorded in the hot sample room. Any variable exceeding
established 11imits .is annunciated in the titration room. Radioactive
grab samples are taken to the radiochemical laboratory for analysis.

Boron concentration monitors (one per unit) are also located in the hot
sample room. The RCS letdown is sampled continuously by the boron
concentration monitor, indicated in the hot sample room„ and rej:orders. ih
the main control room.

The Gas Analyzer System C(one per plant) is also locateci in the hot
sample room and] sequentla1Ily moniiCors 20 points in -the Haste Olsposal
System and CVCS for hydrogen and oxygen concentrations in a nitrogen
atmosphere. 'l'he concentrai:ions are indicated, recorded, and alarmed at
the analyzer".

4.7.3 P1pe Chase

The pipe chase is identified for SgN on Orawing 47N600-204 (Ref. 169) and for
NBN on Orawing 47Ni500-6 (Ref. 64). The'1'pe'chase is an irregularly shaped
room, which lies ad]acent to the hot sample room and abuts the outside wa'll of
the Reactor Building. f~iping that carries shmpiles with radioactive inventory
from the prittiary process'ystems within the containment tc~ the sampling system
equipment in the hot sample room passes'hrough'he l)ip'e c:hase.

Access to the p1ipe chase is from the hot sample rccm. Access to the hot
sample room is through 'locked doors. Both rooms are under decontamination
control and, therefore, personnel in these rMm's wi'll be subject to health
physics procedures.

0

II
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4.7.4 Sampling Methods

The SQN and NBN FSARs explain the operation of the sampl.ing system:

"The sampling system is operated manually throughout the full range of
power operations. . . . Prior to collecting a sample, each sample line
is purged according to sample l.ine length and diameter to ensure a

representative samole is obtained. The sample volume is dependent upon
the chemical analysis to be run" (Refs. 117 and 119, Section 9.3.2.2).

The sources of the samples that are sampled in the hot sample room were walked
down and are tabulated in Tables 24 and 25 for SQN and,NBN, respectively.

All samples are taken behind shatterproof glass windows. All cubicles are
hooded and equipped with fans that vent through HEPA filters. Consequently,
any radioactive gases released from the sample stream will not be vented into
the hot sample room when the hoods are opened to remove the sampl.es. Cubicles
lA and 2A, which contain- the most. radioactive sampl'es, have 2 i'nches of lead
shielding and provisions to take samples in lead-lined stainless steel
cylinders. Valving is included for bypass blowdown of sample 1'ines in
Cubicles lA and 2A. In other cubicles, sample, lines are blown down directly
into the sample sinks.

4.7.5 Isolation Capability

Section 9.3.2.2 of the SQN and NBN FSARs defines the requirements for
isolation valves:

"All sample l,ines originating within containment have air-operated
isolation valves near the sample point. and inside and outside containment
for containment. isolation. All sample lines [originating outside]
containment 'have manual isolation valves, fexceot the volume control tank
vent and. RHR miniflow lines which have air-operated isolation valvesj."

Note: The bracketed words appear only in the SQN FSAR. Isolation valves in
sample lines originating outside the containment are also located near the
sample point.

The design drawings were .reviewed and the isolation valves for each sample
line were identified. These data are tabulated in Tables 24 and 25,
Attachment 0, for SQN and NBN respectively. This review established that the
design drawings reflect the FSAR requirements'n addition, the design
drawings show isolation (block) valves at the -inlet of each sample line to the
sample cubicles, boron monitors, and gas analyzer. Additional isolation
valves are provided in cubi cles lA and 2A and at the gas analyzer to permit
removal of sample cylinders. The presence of the isolation valves shown on
the design drawings has been confirmed by a walkdown (Refs. 118 and 120).
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4.7.6 Oratnage Capability

System 43 pipi,ng 1n the piipe chase at both HBN and SQN is dlra'ined t:hrough the
sample cubicles, boron mont tors, and gas analyzeir in the .hot sample room.
Each module of cubicles lA and 2A includes piping and valves that permit:
draining the sample line both around and through the sample cylinder. The

modules that hancile prtma<ry system samples are drained to the CVCS volume
control tank, wh1ch perm1its recycling materitall not removed from the syst: em in
a sample cylinder. These modbles are tdentlified'n Tail,es 24 and 25. The

other modules of cubicles l,A aind 2A are drained,to the building drainage
system. Each module of cubicles 18, 28, and 1C includes. piping and valves
that permit dra1ping the sample line into the cuibicle sink.

Each cubicle inc'iudes. a .sink 1inside the hooded and vented portion of:the
cubicle. Fluid that is discharged or spt lls into the sink flows by gravi ty t:o

the building cirainage system. :The isolation capability of the bui ld1ng
drainage system 1s described in the SQN evaluatiion for element 229.2,~ Sect~ion
4.4.1, which concludes tlhat "potentially, radioactive,tnventory will not be
released Cfrom the building drainage system] without proper monitoring and
treatment- Cand] the potential exposure of operating perSonnel Cto .drainage,
with radioact',ive inventory3i is consistent with . . . ac:cepted health physics
practices." This conclus1on is equally applicable to NBN because of the
similarity of the two plant:st

4 '7.7 Personnel Exposure

Since the sampling system handles samples of process fluids with radioactive,
inventory and is required to conform, to 10 CFR 20, the following precautions
have been taken to protect SQN aind NBN personne'I from exposure to radiation:

o "All sample line;s . . . have ,. . . isolation valves near the sample
point" (Ref. 117, Section 9.3,.2.3) (Ref. 1119, Sect'ion 9.3.2.2)

o "Sample liries from the RCS hotlegs .contat,ri,a delay coil to provide
40-second sample transit time within containment; . . .. (allows for
decay [of] N-116)" (Refs. 117 and 119,, Section 9.3.2.3); Tl/2 7.1
seconcis

o "All sample 1'ines originating within containment have air-operated
lsolat1on valves . . . 1nside and outsicie contaiinment for

.conta'inment iisolat1on" (Ref., 117, Section, 9.,3.2.3)(Ref. 119„
Section 9.'3.2.2)

o "Saimple lines from RCS hot'legs i . . 1:have.]' 20-second transit, time
from containment to hot,sample cubitcles (allows for decay,Cof],
N-16)"'Refs. 117 and 119, Section .9.3.2.3)

0
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o No System 43 equipment (other than piping) is located in the pipe
chase

o Isolation (block) valves which meet the ASME Section III Code are
provided at the panel connections

o "Cubicles 1A and 2A have a 2-inch lead shield behind the front plate
of the cubicles" (Ref. 117 and 119, Section 9.3.2.3)

o "2-inch lead shielded i:stainless steel] sample cylinders are
available for use" in cubicles 1A and 2A (Refs. 117 and 119,
Section 9.3.2.3)

o 'All cubicles are designed to permit collection of a sample behind a
shatterproof glass window" (Refs. 117 and 119, Sectibn 9.3.2.3)

o "All cubicles have individual exhaust hoods and fans equipped with
HEPA filters to ensure that any leakage other than noble gases will
remain in the cubicle sink area" (Refs. 117 and 119, Section
9.3.2.3)

o Valves are provided to control discharge of sample fluid from the
panels

o Panel drains are connected to the building drainage system (except
for those modules that are drained to the CVCS volume control tank)

o Access to the hot sample room and pipe chase is controlled by locked
doors

o Access to the hot sample room and pipe chase is under administrative
health physics control

In addition, "all sample lines have the required [pressure, temperature, and
flow] indicators, pressure throttling valves, (and] heat exchangers . . . to
ensure plant operator safety when collecting samples" (Refs. 117 and 119,
Section 9.3.2.3).

The SQN FSAR states that "sampling system discharges are designed to limit
flaws under normal operation and anticipated malfunctions or failure to
preclude any fission product release in excess of the limits as stated in
10CFR20" and that "sample lines outside reactor containment [are] not
considered hazardous because of their limited flow and nonessential nature."
Similar commitments are made in the NBN FSAR in corresponding sections.

As, outlined earlier in Section 4.4.1 of this report, backflow of potentially
radioactive drainage into floor drains is unlike'1'y'-'-and venting of dissolved
radioactive gases presents an insignificant exposure issue.
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4.7. 8 Summar y

On the basis of the Foregoing, the evaluation i:earn fouiid that, although SysItem
43 contained radioactive material fri. the pipe Chaise piping, such presence was
known and was part oF the system's design, fritept., SufFfcfent valves are
present for fsolatfon of System 43 equipment: ai~d piping and for controlled,
draining 'of System 43 effluent under routine a|id,emergency condit;fons.,
Precaut1ons have been taken in the desfgni aqd,ilocatfon of System 43 equipment
and piping to maintain personnel exposure lev'els to radioactivity wittlfn
10 CFR 20 limit:s. The concern is accurai;el'tat,'ed but is not a vali) prob,leg.

4.'8 Tank Level Switches - Element 229.8

4.8.1 Overview

Concern IN-85-772-006 was init1ally raised on '08/22/85 at NBN and addres,seS
the demineralized wate~ makeup to the chilled cwater, loops supporting several
air-conditioning systems. The concern centers on the, adequacy of theimakeup,
methods for the chilled water systems at HBN. Because oF similar techni,'ques

,'mployedat SQIN, the concern was cohsidered generic to SQN.

The concern does not cont:end that the present methods are unworkable or
unsafe. Therefore, while the concern includes chilled water loops that are
safety-related,'t: he issue .does not present a safety-relat'ed p~oblem.

The issue was previously investigated ati NBN without resolution (Refs. 1,'22'an'd
123), and subsequently resulted in,PIR NBN EEB8671 being issued (Ref. 124).

4.8.2 System Oescr fption

The air-condit:ioning systems. fn question each emplOy a Closed chilled water
loop to convey heat from air handling units. to refrigeration chillers. A
compression tank, also referred to as an expansion tank, is con~ected to the
chilled water pump suct1on. The purpose ot this tank is to accommodate the
loop swell and sIhrinkage resu'It1ng from temperature vari,at1ons- and to ensure
positive pump suction,. The tank fs not intended for inventory storage.l A low
level switch 'Installed below the tank senses ithe need for makeup and energizes
a solenoid-operated valve allowing the admission~ of demineralized water to the
system under regulated pressure condftfonsi. ~Asithe lievel r1ses, the switch
resets and demineral 1:zed water admission is cut off. The system is designed
for automatic operat1on without manual control for operator override
(Ref. 249).

At NBN, there is an open expansion tank for t:he lncore instrument room cooling
system that is designed to contain makeup wat:er.. I'nventory is lost by
evaporation. The level switch installed at the tank alarms In the contro'I
room when the level drops below .the required operating setpoint. Makeup and
tank filling are accompllish'edi manually., ThiS system 1s not equipped'Or

'utomaticmakeup (IRef. i.50).
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4.&.3 Analysis

The operative portion of the concern states that:

"Operations has to work the switch manually to fill the tank. This is
inefficient. One switch is needed for high water level, and one for low
water

levels�

"

The documents reviewed (Ref. 251) and the physical walkdowns confirmed that
the compression tanks have Mercoid Model 203G-7810 float-type level switches
with single pole double throw (SPOT) snap action contacts for low-level
actuation of automatic makeup. Hhen the level rises past the switch reset
point, the solenoid-operated water admission valve closes. This means that
only enough inventory is admitted to overcome the level switch set/reset
hysteresis. The type of level switch. used for this application has a narrow
operating band, allowing a l-l/4-inch differential .between the set and reset
levels.

Apparently the CI wants to widen the hysteresis band using a low-level switch
to energize the admission valve and a high-level switch to turn it off. If
the compression tanks were open, such an arrangement would probabl.y work. In
closed tanks, however. the possibility exists that the system could become
over-pressurized.

If the tanks were filled to a level higher than switch reset level during low
temperature conditions, there may not be sufficient expansion volume to
accommodate swell as temperatures rise.. This could result in excessive system
operating pressures. Although the relief valves on the tank prevent unsare
pressurization, it is not good practice to depend on relief valves for safe
operation.

Since the, purpose of the tanks is not inventory storage but accommodation of
loop swell and shrinkage resulting from temperature variations, large
quantities of demineralized water are not required for system makeup.

The purpose of the level switch is not to f1 1-1 the tank but to ensure the
availability of makeup water during normal chilled water system operation.
Nhen the system trips owing to a malfunction, or is not in service, the
admission valve will automatically close regardless of the tank level.

HBN differs from SQN slightly in that it has an,ooen expans.ion tank for the
incore instrument room cooling that is neither designed nor intended for
automatic filling and makeup. The level switch in this case is installed
above the bottom of the tank. It provides control room annunciation on a low
level, to indicate that makeup is required. If the level continues to drop,
the level switch will cause the chilled water pump to .trip. System makeup is
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provided by manually opening the demineralized «<ater inllet valve. The
addition of a high-level switch in this system «rou'Id be of no benefit because
the system is not des'igned,, equipped, or'nte'nded f'r automat1c makeup
operation.

PIR WBN EEB8671 resulted fr'om a pr'ior trivestigatioh and addressed the s'ystems
having closed compression tanllcs. This PIR contended that "level switches have
been mislocated below the 1:anks." It further stated:

"This disables the chIllled water systems ability to maintain press~ure and
water makeup", and in closing: "Thtsi condition 'does not disable
operation of t:he systems, since system pressure and water .tnventorly arel
maintained by thee c1rculattng pumps and imakeu~p water."

Because the PIR'Oescr'tpttori of Operattori w'as 'self-contradictory and the
purpose of thee closed compI;ession tanks was actually as described above. no
further evaluation of the PIR was madle.

4.8.4 Summary

On the basts of the foregoing, the evaluation tieami found that the WBN and SQN
chilled water systems employing closed compression tanks a.re designed and
instrumented for automatic makeup. Thi.s system design has expertIrnced no
operat1onal or maintenance diff'Iculties at SQN (Ref. 252).. The design change
suggested for these systems is technically unsound, and, theref'ore, 'the
concern is not, valid for these systems at either f'act lity.
The WBN chilled water systems, employing operi expansion tanks are designed and
1ntended for manual makeup. The addt tion of a high-'level switch as sue~gested
in the concern would not, in and of itself', allow automatic makeup of the tank
because these systems are not equipped with valves for automatic ope'ration.

'heconcern is,correctly expressed for WBN but is not a valtd technical tssule
requiring any changes.

4.9 Acoust1cs Monttorina - Element 229'.9

'.9.1OvervIlew

This concern relates solely to WBN. It'ddress'es'th'e !'actc of redundanCy in
the loose parts monitor1ng system (LPMS) and does not present a generiC s'afrtty
issue, as the LPMS is not a safety system.,

4.9.2 'LPtiS 0escrtptton

The design purpose of the LPMS is to prevent fulel. damage from impact .by loose
parts in the primary system. The system ProVtdes continuous. monitoring to
detect such objects. When the monitor1ng system detects a loose part, the
"data recorder" mentIioned in the employee'o'ncern'(EC) 'is actuated, an alarm

.
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is actuated, and the recorder begins registering the acoustic response. The
recorded information is then used as a diagnostic aid in determining the
nature of the loose part (Ref. 253).

4.9.3 Analyses

The LPHS is not a safety-related system. The six sensors in the reactor
coolant system are redundant. The alarm system and the data acquisition
system, including the data recorder, are not redundant. This is in accordance
with Regulatory Guide 1.133 (Ref. 125). The safety evaluation report (SER)
and SER Supplement 3 (Ref. 126) state NRC acceptance of the design of the NBNP
LPHS.

The EC may relate to a lack of redundancy only as regards the recorder. If
the data recorder is not operational, the sensors will still alarm in the
control room to initiate operator actions. Thus, the acoustic monitoring
function would still be operational, contrary to the statement in the
concern. However, as the TVA response to request investigation (Ref. 127)
pointed out, ". . . a spare recorder for the LPMS was purchased on contract
83P69-332998. This recorder is presently in stock in power stores under 'TIIC
number BAP-042E. Therefore, there is a backup data recorder." HBN Technical
Specification 3.3.3. 11 .and Regulatory Guide l. 133 provide 30-day l.imitations
on LPHS sensor unavailability, but do not address data r'ecorder uiavai labi lity.
4.9.4 Summary

On these bases, the evaluation team concluded that the i,ssue of redundancy for
the LPHS data recorder was not a valid concern. In the process of the review,
however, the evaluation team noted that Regulatory Guide 1.133 requires an
LPHS description in FSAR Section 4.4.5, "Instrumentation Application." The
NBN FSAR includes partial information in Section 7.6.7 and other unreferenced
information in the responses to NRC questions. 221.10, 221.13, and 221.16, but
nothing in Section 4.4.5. In addition, a required reference to the technical
specifications is missing.

The NBN FSAR should be uodated to incorporate the. information contained in the
responses to NRC Questions 221.10, 221.13,'. and 221.16, and a reference to the
LPMS technical specifications.

4.:10 Hercur 'Switches - Element 229.10

4.10.1 Overview

Concern BNP-QCP-10.35-18, which addresses an ostensible proscription or
mercury-containing devices in nuclear power plants, was initially raised
06/23/86 on BLN. Because of its general nature, the concern was subsequently
determined to be generically applicable to NBN,. SQN, BLN, and BFN.. No NSRS

investigations were conducted in response to this concern, and no specific
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correct1ve actions have taken place as a result of it. Oocument',ation
supporting the concern statement that such switches were "taken out at SQN and
replaced with other switches" could not be.iestabiliShed.,

4.10.2 Analysis

The CI is clear about the f'act that he is "not concerned with mercury
contaminat1on," yet goes on to expr'ess the'opiniori that "mercury switches are
not supposed to be used -on nuclear power, pllants.," This is interestirtg becauSe i

"mercury contamination" was established ias early as 1,968 as the predc>minant
basis for the exclusion of switches and other devices containing mercury from
critical areas, and systems (Rief. 128). This exclusion was formalized as TVA
design guidance in 1983'ii:h the publication of TVA Mechanical Oesign Standard
OS-M18.1.2 (Ref. 129).

Not only does mercury adversely interact with other metals used in nuclear
power plants (stainless steel, aluminum„ copper containing allloys-, Inco~nel,,
etc.). 1t 1s toxic and should be exc'luded Prom closed spaces (e.g;, nuclear
submarines) in which per'sonnel must work. Thesie exclusions are so well
under'stood and impllement:ed <Ref„ 129) that the concerri seems to be addressing
the use of "mercury switchies" from a- specific engineering applicat:tons
standpoint. ~

Mercury is the only electrica.lly conductive metal that exists in iliquid form
at standard temperature and pressure., In sw'itch aipp'lications, its tendency to
provide a clean contact surface on each, change, of, state, gives it a cilear i

advantage over "dry" type contacts that are prone to pitting and corrosion.
Mercury type switches are essentia,lly maintenance-free and are frequentlyi used
extensively where accessibility or other maintenance~hampering problems are
encountered.

4

Proper application of'ercury switches, however, must also consider some of
its disadvant:ages, one of which is spurious actuation t>y vibration. Hhen
mercury contacts are made in "tilt bottle" applications (i.e., where the
mercury is contained in a glass bottle and makes contact between two fixed
electrodes as the bottle is physically "t'l-lted'" to position by an outside
force), the tendency of the imenisc'us to break and the ease with which the
metal will f'low maike;s the point of transfer,(i;e., contact change of stale) i

somewhat unpredictable under vibratory conditions. As the bottle approacihes
the transfer point, the sensitivity to prqmaltu>Ie Or, erroneous transfer~ friom
induced vibratory mot1on increases. For these reasons, the use of mercury
sw1tches is best restricted to slow-moving processes where vibration-free
mounting is poss1ble and the sw1tch transfer polnit is not critical <e.g.„
large tank or sump level monitoring). Nhere the process has inherent
pulsating or vibratory motion (e.g., a'lr compressor!>, diese'l engines, etc.) or
the transfer point is critical„ especial.ly with a, narrow set-reset range„ such
appl1cations are lll-advisedl:
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As a point of clarification, it should be noted that the above discussion does
not apply to mercury wetted contacts whose transfer point is established by
positive means (i.e., manual transfer, electromagnetic coil, etc.) not
sensitive to vibration. Also, the amount of mercury in most mercury wetted
contacts is small and in a contained state so .that the contamination potential
is nil. For these reasons, TVA Mechanical Oesign Standard OS-M18.1.2 exempts
instruments with "mercury wetted contacts" from the restrictions imposed on
the use of mercury in TVA projects.

4.10.3 Regulatory Guidance

The general application of 10 CFR 50 Appendix A, General Oesign Criterion 2,
stipulates that "componetlts important to safety" must not lose their ability
to "perform their safety functions" when subjected to "natural phenomena,"
including earthquakes. The possibility of a spurious transfer initiating an
action adverse to safety during a seismic event has generally caused nuclear
'power designers to avoid using mercury switches in safety-related applications
for diesel generators. Nhile absolute prohibition may be unnecessary, these
limitations, coupled with mercury's contamination potential, have generally
discouraged their use.

The application limitations outlined above, as well as the ever-present
contamination potential,. often incur design control programs whose
implementation burden may outweigh the advantages of mercury-containing
switches. 'In such instances, it may be more effective to exclude the use of
mercury entirely, This approach was suggested as early as 1971 (Ref. 130)
during the design phase of SQN. Up to 1983, the time that official design
guidance (Ref. 129) was issued on the subject, this approach was apparently so
well understood (Refs. 130 and 131) that the general presumption expressed in
the concern (i.e., "Thinks mercury switches are not supposed to be used in
nuclear plants" ) obtained general acceptance as design guidance in .the absence
of any documented practice. However, a universally applied and documented
prohibition, as- such, against, the use of mercury switches in the nuclear power
industry does not exist. In 1980, an NRC IE Bulletin (Ref. 132) was issued on
a specific make and model mercury wetted relay, but the issue malfunction was
not related to the use of mercury.

4.10.4 Assessment of Mercury Usage at TVA

From the foregoing analysis and revie~ of regulatory guidance, it is clear
that the use of mercury is not soecifically prohibited but is subject to-
severe limitations. The evaluation team, therefore, turned its attention to
determining if these limitations were actuall'y addressed at TVA.

The evaluation team .first identified the instrumentation on systems in the
respective Diesel Generator Buildings and then physically inspected them to
ensure either that they did not use mercury or,:, di,d. so in accordance with TVA

Oesign Standard OS-M18.1.2.
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A review of systems drawings and instrument tabulations at each plant (Refs.
133 through 153) showed the following diesel generator support systems to have
instruments potentially containing mercury:

0
0
0
0
0
0
o

Fuel oil system
High-pressure fire protection system
C02 storage, fire protection, and, purge systems
Diesel starting air system
Lube oil system
Emergency equipment cooling water (PFP or)ly)
Standby diesei generator and cIontroIls I(BLN only)

The instrument. tabulations (Refs. 141, 143„151, and 153) For each plan(
identified the, instruments located on these systems. Physical walkdowns of
the respective Diesel Generator Buildings, augmented by a review of vendor
drawings (Ref„ 1,54) and calibration records, established the manufacturer and
model number of each 'Instrument. (In caseS wIhere instruments were
inaccessible, naimeplate identification was, not possible, so vendor prints were
used to identify make and model.)

Nith make and model known, commercial literature was used to establish the
presence or absence of mercury. Data resulting from these reviews/walkdowns
and literature research were compiled in tabulair form and are presented in
Tables 26, 27, 28, and 29, Attachment 0,, for SQIN, HBN, BFN, and BLN,
r'espectively.

4.10.5 Summary of Results

No mercury-containing switches were found at SQN, NBN, or BLN. Data
supporting this fact are tabulated in Tables 26, 27, and 29. At NBN, limit
switches containing free mercury were found 4o,be installz~d in the General
Electric supplied 6.9 kV switchigear of the f'ifth (i.e., nonsafety) Diesel
Generator Building. This uni,t was added at a later date. These switches,
which constitute an exception to the general, rule excluding free mercury, were
evaluated and approved by TVA letter from F. H. Chandler, Chief'lectrical
Engineering Branch, to IB. B. Sams, General Electr'ic Co., 01/29/74 (Reft 260).

,

BFN was found to contain switches using mercury contacts. The BFN data are
attached in Table 28,. The acceptability of this exception to the general rule
is currently being assessed. Thu , the concern is valid for BFN but not for
the other TVA nuclear plants.

On the basis of the Foregoing, the evaluation team concluded that the present
instrumentation installed in thee SQN, NBNi, BLN, and BFN Diesel Generator
Buildings is in agreement with TVA Oestign Standard OS-M18.1.2, which
appropriately resi:ricts the use of switches containi,ng free mercuryi

38770-R8 12/24/87



TVA EMPLOYEE CONCERNS
SPECIAL PROGRAM

REPORT NUHBER: 22900
REVISION NUMBER: 5
PAGE 79 OF 118

The contamination potential and the limitations of mercury swi tches in
instrumentation, applications are well established. By custom and precedent,
this has led to very restrictive use of such devices in nuclear power plants.
Present TVA design guidance now clearly documents these restrictions, but
common engineering, practice has precluded their use before such guidance was

documented. The absence of mercury switches in the SQN Oiesel Generator
Building has been confirmed by physical walkdown. The concern is not valid
for SQN.

Except as noted for the fifth .Oiesel Generator Bui,lding at NBN and the limited
existence of mercury switches in the Diesel Generator Buildings at BFN,

mercury switches are not used..

The concern was, therefore, generally not valid, subject to a confirming
assessment to be conducted on the limited use at BFN.

4.11 Radiation Monitorin - Element 229.11

4.11.1 Overview

Concern IN-85-144-001 was raised initially at NBN, and although it contained
many, specifics, it expressed a general reservation as to the adequacy of the

" present HBN radiation monitoring system (RMS). The issue was later
interpreted to be broad enough to apply to all .TVA nuclear plant sites.

The CI used the term "enough" in the context of "not . . . enough radiation
detection equipment in the plant." This, when combined with the later phrase,
"needs more radiation monitoring equipment," demonstrated an explicit concern
as to quantity. At no point did the concern directly express qualitative
reservations about the equipment in place. Therefore, the evaluation team
could have assumed thai parameters relating to the quality of the equipment in
question ( i.e., sensitivity„ range, response time, seismic hardness,
environmental qualification,. etc.) were not issues. Nevertheless, to achieve
as complete a verification as possible, and to preclude speciously narrow
interpretations, certain key qual.itative parameters also were addressed.

The concern was interpreted as being applicable to the complete Process and
Effluent Radiological Monitoring and Sampling System (PERMSS). This "system"
is actually a grouping of sampling/monitoring subsystems located at each
release point and on selected processes that have a potential for carrying
radioactive inventory. The CI also clearly refers to a putative inability of
the present RMS. "to meet federal guidelines." This contention presented a

licensing compliance issue both as to the original RMS adequacy and to its
compliance with the newer (i.e., post-TMI) federal .requirements.

The use of the term "radiation detection equipment" suggested that the concern
~ay also relate to the area radiation monitoring system (ARMS). The PERHSS

and the ARMS combined constitute the radiation„.moni,toring system (RMS) whose
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overall purpose, as defined bji the rellevant regulatory criteria and guidance,;
is 'to monitor various process streams (gas,'team, or water) arid plant areas
to give early warning of degraded conditiions that might present health hazards
to plant operators or to the public (Refs.,155 through 1,62);

4.11.2 Evaluat1on Approach

Using the above 'Interpretat1ons. the evaluation, team reviewed the entire RMS,

at each site. For the PIER plants (SQN, HBN, andI BI.N), two different
approaches were used: first, a general comparison with radiation monitoring
practices at other PHRs, and, second, a verification,review of the design
cr'1teria; des1gn drawings, and FSAR against the SER findings.

Hhile each plant was reviewed separately, the following grouping of xlesUltls is
based on reactor type,. The three PHRs (SQN,,HBN, and BLN) share many

cbmmon'haracteristicsand so are grouped together,,with some unique differences
pointed out. The only BHR;, B'FN, is treated separately to avoid confusion.:

For each fac1'Iity, the approach took the same general path. First, a
description of the RHS in each unit was stated. These descriptions were then
compared with the f'ederal guidelines to assess general compliance. A specific
compliance with more recent (e.g., postkTMI) chkng'es 'waS also ascertained.
Confirmatory, assessments of adequacy were drawn by comparison with similar RMS

at other non-TVA facilities. A review 6f 'the! NRC's app'roach and its SER

assessment for each unit verified the NRC's general concurrence. with the
evaluation team's 1independent= conclus1ons. 'Iin addition. specific assessments
of key RHS .variables were performed to verify general qualitative parameters
of the RMS at each plant.

In addition, as a result: of the ".Lessons Learned at Three H11e Island,"
(Ref. 175) the hlRC requ1res- that certain radiologica'I monitoring Information
be provided to help follow the course of an accident. These postaccident
radiation monitoring requi rements, as delineated in Regulatory Guide 1. 97,
mostly make use of ex1sting ins trumentat1on qualif'ication requirements>
Installation of, new hardware to replace previously installed lnstrum'ent:s als'o
may be necessary. In, some instances, additional radiation monitors are
required. Hhere this was the case, t:hese,additional, monit:ors were incl,uded
with the RHS for evaluat1on of the subject: concern.

The station vent stack RHS for each pla'nt 'was reviewed as a discrete 1, sue . as
lt was specif'ically mentioned in the concern. A general assessment ,'of,'ea'ch',
unit's area RMS was also Included for completeness.

OI
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Federal Guidelines

The suggestion in the concern that there is. not "en'ough radiation detection
equipment . . . to meet federal guidelines" presents a basic license
compliance issue. To assess this, the evaluators first had to establish what
the federal guidelines were. This necessitated review of, References 155
through 164 and 174 through 179, resulting in the following general summary.

The operational limits,placed on release of radioactive materials are
established by 10 CFR 20 (Ref,. 160). This is to be contrasted with Section
50.34a of 10 CFR 50 (Ref. 155), which establishes the general design guidance
to be used to "maintain control over radioactive materials in gaseous and
liquid effluents" and to keep "levels of radioactive materials in effluents to
unrestricted areas as low as reasonably achievable." Appendix A of 10 CFR 50
sets out three general design criteria in this regard (Refs. 156, 157, and
158):

"Criterion 60 - Control of releases of radioactive materials to the
environment. The nuclear power unit design shall include means to
control suitably the release of radioactive materials in gaseous and
liquid effluents and to handle radioactive solid 'wastes produced during
normal reactor operation, including anticipated operational occurrences.
Sufficient holdup capacity shall be provided for retention of gaseous and
liquid effluents containing radioactive materials, particularly where
unfavorable si,te environmental conditions can be'xpected to impose
unusual operational limitations upon the release of such effluents ;o the
environment."

"Criterion 63 - Monitorina fuel and waste storage. Appropriate
systems shall be provided in fuel storage and radioactive waste systems
and associated handling areas (1) to detect conditions that may result in
Joss of residual heat removal capability and excessive radiation levels
and (2) to ini.tiate aopropriate safety actions."

"Criterion 64 - Monitorin radioactivit releases. Means shall be
provided for monitoring the reactor containment atmospnere, spaces
containing components for recirculation of loss-of-coolant accident
fluids, effluent discharge paths, and the plant environs for
radioactivity that may be released from normal operations, including
anticipated operational occurrence, and from postulated accidents."

Appendix I of 10 CFR 50 (Ref. 159) establishes numerical guidelines or the
term "as low as reasonably achievable" (ALARA). Generally, the Appendix I
guideline limits are estimated. annual doses of 3 millirems (total body) or 10
millirems (any organ) for liquid effluents, an estimated annual air dose of 10
mi llirads (gamma), 20 milli rads (beta), or gaseous effluent estimated annual
external dose of 5 millirems (total body). Because of their cnemical

A
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tendencies to concentrate in the thyroid, the iodine isotopes are singled out
and limited to a 15 millirem limit exposure to any organ. This applies to
particulate isotopes as well. The concluding statemerit of the Annex to
Appendix I establishes a 5 millirem total body or any organ dose limit on
liquids released from mulltiunit sites or a total quantity of 5 curies/year per
reactor (except1ng tritium anal dissolved gases)., For gaseous effluents,from
multiunit sites, the 10 millirad (gamma)„ 20 milltrad,(beta), and 15 mil'lirem
(iodines and part1culates) dose limits ot'ppendix I are confirmed byi the i

Annex. Appendiix I also establiishes cost-benef'it guidelines for contaiiningi and
processing radlioactive inventories at $ 1,000 per man .rem, total body ,'and

thyroid.

Of the relevant regulatory gu'ides, Reg. Guidel 1-.21'(Ref. 161) most dl'redtlp
addresses implementation of'he 10 CFR 20 operating release limits. Reg.
Guide 1.21 requires monitor 1ng of all "significant paths for release of
rad1oactive material" to demonstrate compl'lance.'t, also stipulates
requirements to evaluate "performance of'ontainment, waste treatment and
effluent controls" and collection of data to,"permit,evaluation of
environmental impact and potential dose to the public." The most siclni ficant
RMS parameters set by Reg. Guide 1.21 ar'e the required sensitivities. For
gases this is generally set at a minimum deteictable concentration of 10v4
uCi/cc for being equivalent to the 10 millirad (gamma) and 20 millirad (beta)
limits of Appiendix I. Iodine and particulate .measurements are set at the,15,
millirem organ (thyroid) levels. Tritium is treated as a s0ecial ca. e of gas
with a minimum detectable concentration of'0-6 uC1/cc. Groes activlities of
10-7 uC1/cc in liquids should be detectable with higher concentration limits
set for individual'iy identified gamma emitting Isotopes (5 x 10-> uCi/cc)
and special case limits set for Sr-89 and Sr-90 (5 x 10-8 uC'i/cc).

Both NUREG-0737, Supplement 1- and Regulatory,Gu,ide 1.97, (Rev. 2) resultedifrom,
lessons learned at Three Mile Island and use the rad'iation monitoring system
primarily to assess containment radiation,levels,,release cohtrol„ aind systems .

operations foillowing an acciclent. These piostaccidlent monitoring (PAM)
requirements mostly made use of instrumentation already in the plants,:but,;1n,
many cases, added requirements (e.g., seismic and environmental qual,ificatian),
necessitated new procurement at many facilities.
4.11.3 SQN, NBN, and BLN Oescriptions

All PNRs have essentially the same basic sources of raclioactivity 1n their
process piping. Generally, any system that communlcates w1th the reactor
coolant system (RCS) or "pr1mary loop" is presumed to carry radioactive
inventory. This is the case whether the communication is by direct:piping
connection or through heat exchanges and steam generators ~here leakage is
presumed.
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In addition, those processes that treat liquid waste collected from various
points throughout the plant are also presumed to carry radioactive inventory.
All such processes are either sampled or monitored, sometimes both, to ensure
that they meet federal des1gn criteria (Refs. 156, 157, and 158), operat1onal
standards (Refs. 159 and 160), and regulatory guidelines (Refs. 161 through
164).

SQN RMS Oescription

At SQN, which is generally representative of the processes at HBN and BLN, the
following processes were considered to have a reasonable potential for
carrying radioactive material in sufficient concentrations to warrant .

rad1ation monitoring:

0
0
0
0
0
0
0
0
0
0
0

Reactor Coolant
Chemical and Volume Control (Boron Recirculation)
Residual Heat Removal
Steam Generator Blowdown
Condenser Vacuum Pump Exhaust
Essential Raw Cooling Hater
Component Cooling
Fuel'ool
Containment Building Orain Sump
Station Sump Oischarge

, Haste 01sposal System Liquid

Since radioactive vapors can escape from the above processes, certain sections
of the plant's ventilation system must be monitored to detect releases. These
monitors will vary from plant to plant depending on plant arrangement,
ventilation system design, and number of release points. At SQN, once again a
general indicator of. parallel processes for HBN and BLN, the following
ventilation systems are monitored to control the release of airborne
radioactivity:

o Shield Bui.ld1ng Vent
o Auxiliary Building Vent
o Service Building Vent
o Containment Building Compartments (two levels)
o Containment Build1ng Purge Air
o Containment Building Personnel Hatch
o Post-Accident Sample Room

In add1tion to monitors whose basic purpose is release control, there are
certain unique purpose monitors designed for unusual occurrences and
accidents. At SQN these monitors are:

o Main Control Room Air Monitors
o Main Control Room Air Intake Monitors
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As will be demonstrated later, monitoring of the above systems is directly
consistent with the RHS practices at other licensed and operating PWRs.

The SQN PERMSS ls generallly described in FSAR Section 11.4 with particular.
attention to. important parameters (sensitivity/range, detecto~ type,
background level„ etc.) 'listecl in FSAR Tables 11.4.2-'I (Liquid) and 11.4.2-2
(Gaseous). Oata from this document were extracted and recompiled for this
evaluation. These data are presented in Table 30,,attached. Table 3'iists i I

SQN monitors .that are in addition to those listeid f'ori both WBN and SQN plants
in Table 30, Attachment 0.

It should be noted that the SQN FSAR description is, in many cases (e,.g...
Refs. 17& and 179 for SQN), out of date with respect to,the particular plant',s
design criteria (Ref. 166) and the design drawings (Refs. '167 through, 1'72),.

Therefore, reading the FSAR by itself cauld lead to a conclusion that "there
is. not enough radiation detection equipment" to meet current "federal
guidelines." The FSAR should:be updated.

WBN RHS Oescrilption

Information extracted from the WBN FSAR 'Secti'ons 11.4, 12.3.4 and 7.5 (Ref.
192), including a brief summary of the WBN RHS,,is, provided in Table 30,
Attachment O. This information includes the system, area. or stream mohitlorhd ~

and the number and tyipe of deiectoi s installed. T'e RHS monitors are grouped
as liauid effluent monitors and gaseous effluent monitors, which constitute
the PERMSS, and area radliation monitorsiand airborne particulate monitors,
which constitute, the ARMS.- A number of the monitors shown in Table 30 provide
the necessary radiation monitoring functions during and fallowing an accident
in accordance with the PAM guidelines ot Regulatory Guide 1.97.

The evaluation team used the SQN and WBN FSARs and the revised TVA design
criteria for. the SQN and WBN RHSs (Refs. 166 and 194) to examine the
similarities and differences between the WBN RMS and the SQN RMS. Tabl'e 31

„'ttachment0, lists SQN monitors that do not ap~pear iln the WBN design, along
with a basis for the diiference.

WBN has three mo'ni tor groups in addition to those provided for SQN, namely,,
the single liquiid effluent monitor for ithe .cOndenSate demineralizer
regenerate, the eight main steamline radiation monitors which are provided for~
WBN to satisfy the guidelines of Regulaitory Guiide 1.97, and the airborne
particulate monitors in the Auxiliary a'nd',Containment Buildin~ noted on the
last page of Table 30. However, SQN has four g'roups'f. monitors, as
established by SQN-OC-V-9.0, R2, that are,not l,i.sted, for WBN. The need for
these SQN monitors was estab'lished in Hay 1979 by a special task force. This
task force was appointed to make recommendations velati,ng to TVA's nuclear
program in view of'he THI accident. Since these early recommendati'ons were
formulated, many add'itional and more cOmprehensive studies have been completed

ili
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which have 1'ed'o expanded and improved requirements for radiation mont toring
systems <Refs. 177, 185, and 200). Implementing these new requirements has
eliminated a regulatory need for the specific monitor groups identified.
Thus, these monitors are not required for WBN licensing purposes.

As a final step in examining the differences between WBN and SQN, the as-built
drawings (Refs. 198 and 170) and the instrument lists <Refs. 199 and 184) for
the two plants were compared., The comparison showed that the previously noted
differences between the two plants exist only on paper. The comparison also
showed that the actual installed monitoring equipment for the two plants is
nearly identical. The only significant difference in the RHS between the
plants is that eight main steamline radiation monitors, which.,satisfy the
requirements of Regulatory Guide 1.97, have 'been t'nstalled at WBN but not ai
SQN.

BLN RHS Oescription

The BLN RMS monitors are grouped as effluent or process monitors, which
constitute the PERMSS, and area radiation monitors/airborne particulate
monitors, which constitute the ARMS. Table 32, Attachment 0, lists the
individual monitors composing the BLN RHS. However, the BLN FSAR through
amendment 27 (Ref. 218) provides an incomplete description of the BLN RHS. In
addi tion, it is not consistent with the design drawing 2GW0900-IR-7, R12 (Ref.
219). This will be addressed in detail later in this report. A number .of the
monitors shown in Table 32 provide the necessary radiation monitoring
functions during and following an accident in accordance with the PAM

guidelines of Regulatory Guide 1.97.

4.11.4 SQN, WBN, and BLN RMS Equivalence to Other PWRs

An independent verification of the adequacy of each plant's PERMSS was
performed by comparing the SQN, WBN, and BLN systems monitored with equivalent
systems for a standardized PWR plant (the Standardized Nuclear Unit Power
Plant System or SNUPPS), a remote dry site PWR <Palo Verde), and a shoreline
PWR unit close to a metroool i tan area <San Onofre) . The data used for this
comparison are outlined in the FSARs for each of these plants (Refs. 239, 254,
and 255).

The quantity of detection equipment and its location wi.thin each plant depends
greatly upon the operating procedures, plant arrangement, health physics
program, and process design. A comparison of the data for these plants shows
that TVA monitors essentially the same systems as those 1/sted above and as
outlined in Tables 30, 31, and 32, and that they have monitors at all release
points, as well as an equivalent number of special.ourpose monitors.
Variations in individual plant design prevent'dirbct line-by-line
correlation. However, an objective professional judgment of equivalence is
e'asi ly drawn by the commonality of the basic processes monitored.

38770-RB 12/24/87



TVA EMPLOYEE CONCERNS
SPECIAL PROGRAM

REPORT NUMBERS 22900
REVISION NUMBER:

5'AGE

86 OF 118

4lhile the number of release paths at each pla.nt establi.shes the quant1ty of
moriitors required, the rel'ease limits are estab'lishecl by federal standards
common to all plants. Therefore, to ensure compliance with these standarcls,
the most key equipment parameter (i.eee sensitivity to trac'e isotopes setting
the predominant nucleon1c nature of the releatse effluent) were compared. RM'S-
-sensitivity is established by the physical and chemical collection efficiency
of the sampli,ng med1um and by the detector's ability to sense the radiation iof
the trace nuclidles in'. quest1on above a certain background. The clearest
statement of sensit1vity is 1n terms of the systems minimum detect, able
concentration to a speci,f1lc isotope. Usually the isotolpes identified are
those that are the most abundant and, thereby, set the nuclear characteristics
of the gross mixture. (Isotopes rarely occur individually.) These are called
the "trace 1sotopes." Often. because, of their biological significance,
certain isotopes, are samplled or monit'ored inclividuallly even though they don'
constitute a predominant part of the gross mixture. Thlese factors are common
to SQN and the other plants reviewed. The following talble compares SQN, HBN,
and BLN sensi t1v1tles to such traces with similar PHR units.

General Coe~artson to Otheir PRR PERHSS

Parameter
Pale)

NBN/SON/BLN Verde
San

Gas
1'race Isotope
Sensitivlity

'(r-85
1O-6

Kr-g5
10""

Xe-133 Xe-133
1O-7 10

'articul ate
Trace Isotope
Sensitivity

's-137 's-137
1O-9 10-9

Cs-137
10-12

Cs-137
10-12

Halogen Monii.ors
1'race Isotope I-131 Ba-133
Sensitivity 'O-» 0-9

I-131
10-11

I-131
1 p-1 i

Process Liquids Monitors
liralce Isotope
Sensit1v'ity '-131'O-6 Cs-ll

37'0-6

Cs-137 Cs-137
10-7 10-7'll slens1t'Ivities are given iln terms 'of'uC1/Cc concentrations of

the trace isotopes in
questiion.'he

sensit1vity d1fferences above do no't necessarily'mean that TVA' PERMSS
are less sensitive thlan those at San Onofre or SNUIPPS. To understand whyrequ1res some explanation about how sensitivlity statements are deriviad 'and
spec1fied.

Sens1t1vity of RMS eqiuipmeht is usually specilfied ln terms of a
signal-to-noise ratio. The s1gnal is produced by sensing the disinthgrlatfonl il
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rate of the sampled isotope(s), and the noise is generated by .naturally
occurring radiation sources (i.e., cosmic, radon-thoron gases, etc.),
radiation fields in the plant, and electronic noise (i.e., thermionic
photo-cathode emissions, electromagnetic interference, micro-phonics, etc.)

For a signal to be "readable," it must rise above the noise level by a certain
factor. Sometimes this is specified as "net signal equal to background
[noise]" where a 100 count per minute (CPM) background would require a
sufficient concentration of the sampled isotope to generate a 100 CPH signal.
Therefore, if the background noise level rises, the signal necessary to
overcome 'it rises as well, and a higher isotopic concentration is necessary
making for a less sensitive monitor.

It can be seen, therefore, that a monitor having a sensitivity of, say, 10-7
uC1/cc in a 0.1 mR/hr background would only have a 10-6 uCi/cc sensitivity
if the background were 1.0 mR/hr. The "natural" background is usually
established at 0.1 mR/hr, and many plants (e.g., San Onofre) attempt to locate
their monitors in environments where the pl,ant induced background can be
disregarded. Other plants (e.g., Palo Verde, 'SQN) want to have more latitude
in the final location of the monitor and so they wi.ll assume a plant induced
background of 1.0 mR/hr. and accept a lower sensitivity statement even though
the monitors may be identical.

Another variable in background noise may be the amount of margin the designer
wants in avoiding spurious alarms triggered by environmental conditions. In
moni tors using photo-multiplier tubes (i.e., scintillation detectors), .the
background noise due to thermionic emission from photo cathodes can rise
exponentially with linear changes in temperature. Therefore, if temperature
variations are to be expected, the designer may choose to establish set point
or sensi tivity at signal levels where this is not .a factor. This too would
call for a lower sensitivity statement even though the monitors were identical.

The manner in which the signal-to-noise ratio is specified also affects
sensitivity. The "net signal equal to background" statement noted earlier is
very conservative. Less conservative approaches are where the standard
statistical deviation of the background is multiplied by a certain factor to
achieve a statistical confidence level. For example, the factor 2 would
provide the "95K Statistical Confidence Level (SCL)."

Using this method, if one monitor had a 100 CPM background on a 1-minute
sampling base, the standard deviation would be about 10 CPH an'd the "95/. SCL"
about 20 CPH. The isotopic concentration necessary to produce this is only 20
,per cent of the concentration necessary to produce a "net signal equal to
background."'hus the "95'/" SCL monitor would appear to be five times as
sensitive even though the equipment was identical..

Other factors such as sampling and response times can affect sensitivity
statements. For example, the same fixed filter.particulate monitor could have
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a sensitivity of 10-10 uCI/cc lf it samp'led a'o'ng 'llVed lSotope fOr 12
minutes, but cou'id be said to have a sen'sitivity'f 10-11 uCi/cc if',t
sampled for 2 hours.

For these and several more technica.l rea'sons,(e.',g.„'ecular equilibrium where
decay times approach sam!pling ti!mes), th'e very same monitors ran have~
sensitivity statements tlhat dllffer by,a 'decade or more.

lith these consideratiions in mind, the e'valuation team found that the S()N,
NBN, and BLN monitors seem directly consistent with those, at Palo Ver'de'an'd
acceptably close to those at San Onofre,and SNUPPS to be considered
equivalent.

4.11.5 NRC Evaluat'lons of SQN, HBN, and BLN

Salient portions of'he NRC's Safety Evaluation Reports on each plant.'s
radiation mon',ltoring system were indeperidehtl'y kss4ss'ed against the r'egulatory
guidance outl'lned earlier.

SQN Safety Evaluation Report. (SER) (Ref. 173)

SQN SER Section 11.0 established that the following design parameter!i war'e
applied by the NRC in assessing the SQN PERMSS:

"In our evaluation of the process and'ffluent radiologica'I monitoring
and sampling systems, we have considered the system' capability: ( 1!) to
monitor all normal and potential pathways for.. release of'adioactive
materials to the envii onment, (2) to control the release of'adioactl~ve~
materials to the environment, and (3) to, monitor performance of process
equipment and detect radioactive materia,l lleakage between systems."

These design parameters were compared with the federal guidelines outlinedl
above and found to be consistent with 10 CFR 20, 10 CFR 50, and Regulatory
Guide 1.21. With 'its analysis guided as outlined above, the NRC concluded
that:

0

"Based on t:he following evaluation,,we conclude that, the .liauid and
gaseous radlioactive waste treatment systems for Sequoyah Nuclear Plant
are capable o~F maintaining releases of radioactive materials in liqui,d
and gaseous e!Ffluents to 'as low as its reasonably achievable'evels in
accordance with 10 CFR Part 50.34a, and wi th Section II.A; II.B, II.C,
and II.O of Alppendix 'I .to '10 CFR Part 50."

"Based on our evaluation, as descr!Ibe'd below, we find the .proposed
liquid, gaseous and solid radioactive wa.ste Systems and associated
process and effluent racliological monitoring and sampling systems to be
acceptable„"

0
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Referring more specifically to monitoring and sampling equipment locations and
types, the NRC stated in Section 11.2 of the SQN SER:

"We have reviewed the locations and types of effluent and process
monitoring provided. Based on the plant design and on continuous
monitoring locations and intermittent sampling locations, we have
concluded that all normal and potential release pathways are monitored.
We have also determined that the sampling and monitoring provisions are
adequate for detecting radioactive material leakage to normally
uncontaminated systems and for monitoring plant processes which could
affect radioactivity releases. On this basis, we consider the monitoring
and sampling provisions to meet the requirements of General Oesign
Criteria 60, 63 and 64 and guidelines of Regulatory Guide 1.21,
'Measuring, Evaluating, and Reporting Radioactivity Solid Wastes, and
Releases of Radioactive Materials in Liquid and Gaseous Effluents from
Light-Water-Cooled Nuclear Power Plants'."

The ability to monitor and sample, as outlined above, was carried further into
the PERMSS ability to automatically terminate disallowed releases. The
following conclusion was reached in Section 11.3 of the SQN SER:

"Our review of the radiological process and effluent monitoring system
included provisions for sampling and monitoring all normal and potential
effluent discharge paths in conrormance with General Oesign Criterion 64,
for providing 'automatic termination of effluent releases and assuring
control over releases of radioactive materials in effluents in
conformance with General Design Criterion 60 and Regulatory Guide 1.21,
for sampling and monitoring plant waste process streams for process
control in conformance wi th General Oesign Criterion 63, for conducting
sampling and analytical programs in- conformance «ith the guidelines in
Regulatory Guide 1..21, and for monitoring process and effluent streams
during postulated accidents. The review inc,luded piping and instrument
diagrams and process flow diagrams for the l.iquid, gaseous, and solid
radwaste systems and ventilation systems, and the location of monitoring
points relative to effluent release points. We conclude that the
applicant's radiological process and effluent monitoring systems are
acceptable."

WBH Safety Evaluation Report

WBN SER Section 11.1 (Refs. 193 and 201) establishes that the following design
considerations were applied by the NRC in assessing the WBN PERMSS:

"In the evaluation of the process and effluent radiological monitoring
and sampling systems, the staff has considered the system's capability:
(1) to monitor all normal and potential pathways for re.lease of
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radioactive materials to the environment,i (2) to control the release of,
radioact1ve mater1als to the, environment, arid (3) to monitor performance
of process equiipment and det:ect radioactive material leakage betweein
systems."

The des1gn was compared with federal gu1delines and.found to be consistent
with 10 CFR 20, 10 CFR 50, and, Regulatory Gui'de l.21. Hith the NRC evaluation
guided as outlined above„ the NRC states in Section ill.5:

-"The staff has reviewed the locatiohs 'and types Of 'effluent and process
monitor1ng provided,. Based on the p'lynt design and on continuous
monitoring locations and lntermittept saipol,ing locations, the staff has
concludeCh that all. normal, and potential release ~>athways are monitored.,
The staff has also determined theat the samaling and monitoring provisions
are adequate for detect1ng rad,ioactive material, leakage to normally
uncontaminated systems and for monitoring plant processes which could
affect radioactivity releases. On, this basis the staff considers the
monitor1ng and scimpling prov1sions to meet the requirements of General
Design Criteria 60, 63, and 64 and Ithd gdidelineS Of Regulatory,
Guide 1.21 ("Measuring, Evaluating, ahd Reporting Radioactivity in Solid
Hastes and Release of Radioactivity, in Liquid and Gaseous Effluents f'rom

L1ght Hater-Cooled Nuclear Power Pl,ants",),,and,,theref'ore, are
acceptab'le."

The ability to monitor and sample, as outlined above. was carried fui'their 'into
the PERMSS ability to automatically terminate d1sallowed releases. The
following conclusion was reached in Section 11.6 of the. HBN SER:

"The staff review of 'the raaiological process„ and effluent monitoring
system included the provisions for sampling and monitoring all normal and
potential effluent discharge paths in conformance. with GDC 64, for
providing automatic termination of effluent releases and assuring control
over releases of radioactive mater'lais in effluents in conformance with
GDC 60 and Regulatory Guide 1.21, for sampling and monitor1ng plant waste
process streams for process contro'I in conformance with GDC 63, for
conducting sampling and analytical programs i,n conformance. with the
guidelines in Regulatory Guide 1.2l, and for monitoring process and
effluent streams during postulated accidents. The review includeCh p'iping
and 1nstrument dliagrams and process flow diagrams for the liquid and
gaseous radwaste systems and ventilation systems, and the location of
monitoring points relative to effluent release points. The staff
concludes that the applicant's rad1ological process and effluent
monitor1ng systems are acceptab'le."

0
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It is interesting to note that 1n stating this conclusion, the NRC identified
1n the SER only those portions of the PERMSS indicated in Table 30, Column 3
under "SER." Thus, the NRC did not specifically note in the SER a significant
number of 1mportant PERHSS monitors incorporated in the -NBN design. From thisit cannot, be concluded, however, that because these monitors were not
spec1fically mentioned they were omitted from consideration in the NRC
evaluation. A further observation concerning the NRC evaluation is that the
text related to the PERMSS in the NBN'SER. is, for all practical purposes,
identical 'to that contained, in the SQN SER. This similarity even extends to
the specific monitors of the PERHSS identified in the two SERs. This 1s
part1cularly noteworthy s1nce, as can be seen from Table 30, the HBN PERMSS is
significantly enhanced over the design described in the SQN FSAR and evaluated
by the SQN SER. .Although these observat1ons do not demonstrate a lack of
thoroughness on the part of the NRC,, they do suggest the possibility thai the
NRC review of the HBN PERHSS was more perfunctory than substantive.

Hith respect to the postacc1dent monitoring capability of the PERMSS, the NRC
states in SER Section 11.7:

"NUREG-0737 requires that noble gas monitoring instrumentation and
equipment for iodine and particulate sampling, for the detection and
measurement, of radionuclides in plant effluents be installed by
January 1, 1982, or 4 months before an operat1ng license is issued. The
applicant has proposed that the instal.lation date be modified so that the
required equipment would be in place before fuel loading and has provided
interim procedures based on plans developed for Sequoyah. The interim
measures are not applicable for the Hatts Bar nuclear plant, as indicated
in Enclosure 2 of NUREG-0737. Therefore, the staff requires the
applicant to provide the information to meet the guidelines of Regulatory
Guide 1.97 (Revision 2) and comply with NUREG-0737 4 months before fuel
load, so that the staff can complete its review which will be reported in
a supplement to the SER."

The RMS provisions proposed by TVA to satisfy these requirements of the NRC
have been added to the RHS design (Refs.,194 and 195) and are now included in
the FSAR. They are also reflected in Table 30. According to Supplement 4 to
the HBN SER, these PAH provisions are st1ll under review by the NRC.

In Section 12.4 of the HBN SER, the NRC describes the results of its
evaluation of the NBN ARMS. Ni th respect to this portion of the RMS, the NRC
concludes:

"Oetectors for the area radiat1on monitoring system will be located in
normally occupied areas which have the potential for radiation fields in
excess of the maximum design radiat1on dose. rate. The detectors are
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des1gned toi cover the expected and maximum design dose rates anid dose
rates as a result of anticipated operat1onal occurrences. The monitors
wf 11 have readout aind annunc1atfon fn the control room. They will a'Iso
have variable alarm siet points and local audible alarms. The detectors
wf 11 be calibrated quart'erIly. Therefore, the staff conclude'hat, the
area rad1at1on monftorfng system design fs acceptable.

The app11cant has prov1ded area radiation mon1tors around the fuel
storage areas to meet the requirements of 10 CFR 70.24 and to be
consistent with the gu1dlance of Regulatory Guide 8. 12, "'Cr1 tfcalf t;y
Accident Alarm Sysi:ems."

The applicant wi 11 rely on the area radIlatfon monitoring system and
portable radiation monitoring instruments to 'assess the radfatficin hangar'd
to personnel fn areas theat may be acciessed during the course of an
accident. 1he area monitors will riebefve backup power from the diesel
generators., 1'he portable fnstrumentS wf 11 be placed to be read) ly
accessible to personnel responding to an emergency. The portable
instruments will be designed with a siufffcifent instrument range for use
1n the event of an accfdent.

The airborne radlfoactfvfty monftorfncI sist'em is designed (1) to provide
a'learindication locally and to opleraltlhns p&rsbnnel when abnormal

amounts of airborne radfoaictive ma'terial occur and (2) to
provi'de'nformatfon

sio tha t act1on can be taken to ensure that inhalation of
airborne particulates and iodine is within the limits of 10 CFRi 20. i

These airborne radioactivity monitors have'he capability to detec.t 10
max1mum-possible-.concentration hou'rs '(mac-'hr) of particulate and iodine
radfoact;fvllty in any compartment that: has 'a possibility of cont'air'iing
airborne radioactivity and that may be occupied by personnel. Thh
applicant's port;able airborne radfoadtfvi ty monitoring systems 'will

'onitorafr in areas not provided iwifIh ffx'ed'af'rborne rad1oacti'vfty
'onitors.The objectives andI location criteria for these monit'ore a'e 'in

conformance with 10 CFR 20 and 50 'ancl Riagu'latory Giufdes 8.2 and 8/8.
1jhe'taffconc'ludes that the radiation'r'otiact'fon design features for'Na'tts

Bar are acceptable with the criter'fa 'of'AP Section 12.3 and
Items III.I).3.3 of NUREG-0737."

Finally, fn Section 12.7 of the HBN SER, the NRC ronsiders the PAM
requirements imposed on thie ARMS. Nfth rbsplactl to the requirement of

'UREG-0737(II.F.1(3)) for a h1gh-range ~nf torl ih cbntafnment;, the NRC
concludes:

"By submfttals dated October 29 an'd JIulIy 2',, 1981, and July 18, 1980, tlIe
applfc'ant provided documentat:ion cIf Act'fohs being taken to

fmpl'ement'temII.,F.l(3).

ik
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"The applicant has committed to install, redundant high range radiation
monitors in containment, in both the upper and lower containments by fuel
loading. The locations are adequate to provide representative
postaccident readings. The monitors are General Atomic gamma monitors
with a range of 1 to 107R/hr and are powered from a vital bus with
remote indication and recording in the control room. Sensitivity is
adequate to measure all fission product gamma radiation, including
.XE1~3 energies. Environmental and seismic qualifications will meet the
criteria of the Regulatory Guides 1.100 ("Seismic Qualification of lE
Electric Equipment for Nuclear Power Plants" ), 1.89 ("Qualification of
Class lE Equipment for Nuclear Power Plants" ), and 1.97, Revision 2
("Instrumentation for Light-Hater-Cooled Nuclear Power Plants To Assess
Plant and Environs, Conditions During and Following an Accident" ).
Calibration will be performed in accordance with the vendor's methods at
each refueling outage. These actions meet the staff positions in
NUREG-0737 and are acceptable for fuel loading'he .installation of these
monitors will be verified by the staff."

Nith respect to the requirement of NUREG-0737 (III.0.3.3) for inplant
radioiodine monitors to accurately measure the radioiodine concentrations in
areas within the plant where plant personnel'ay be present during an
accident, the NRC concludes:

"By submittal dated September 14, .1981, the applicant has provided
documentation of actions to be taken at Hatts Bar to implement
Item III.D.3.3 of. NUREG-0737.

The Hatts Bar Units have portable, low-volume air sampling equipment with
both charcoal and silver zeolite filters available for radioiodine
sampling. Analyses can be performed in the radiochemical laboratory
using a Nuclear. Data 6620 system with 3 Ge(Li) detectors.

Backup capability can be provided by an Eberline SAM-2/NaI detection
system. Alternate counting facilities, which provide a capability to
promptly and accurately analyze samples under low background conditions,
are located in the Sequoyah plant training center and the Sequoyah plant
radiochemical laboratory. These facilities each have Nuclear Data 6620
systems with 2 Ge(Li) detectors. Procedures and training for
postaccident sampling-and analysi.s are provided under the Natts Bar
Health Physics Instruction Manual, Radiation Control Instruction Manual,
and inplant Training Program.

The postaccident radioiodine sampling and analysis provisions described
for the Natts Bar facility satisfactorily meet the staff positions for
fuel loading and full-power operations as outlined in NUREG-0737 and are
acceptable."
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BLN Safety Evaluation Report

The BLN SER was performed by the U.S. Atomic 'Energy Commission (AEC), and
issued on 05/24/74 (Ref. 222). This SER was based on the BLN PSAR as
supplemented by amendments 1 through 10,

Because of the age of the BLN SER, it is to be particularly noted that ~the BLN
SER contains neither the THI-related assessment nor the evaluation os
NUREG-0737 implementation by TVA for BLN.

BLN SER Section 11,.5 estab'fishes that the, following design considerations were
applied by the AEC when it assessed the, BLN PERHSS:

"In the evaluation of the pr'ocess and effluent radiological monitoring
and sampling systems, the staff has considered the system' capability:
(1) to monitor all noirmal and potential pathways for release of
radioactive materials to the environment in conformance with General
Design Criterion 64, (2) to control the release of radioactive materials
to the environment in accordance with General Design Crfterion 60, (3) to
monitor performance of process equipment and detect radioactive mateiial
leakage between systems, (4) to automatica'lly terminate the gasieous

and'iquidwaste streams when radioactivity content is above a predetermined
level, and (5) compositing of samples for 'low leve'I analysis and
provisions for insi:rumentation and faiciiities to perform gross beta-gamma

~ and alpha measurements and isotopic ana'lyses in accordance with
Regulatory Guide 1,.21 (Measuring ahd 'Reporting of Effluents from Nuclear
Power Plants, 06/74)."

The design was compared with federal guideliries'Ref. 224) and found'O be
consistent with 10 CFR 20; 10 CIFR 50, and Regulatory Guide 1.21. Nith the
evaluation guided as outlined above, the AEC states in Section 11,5:~

"Based on our evaluatiop of the radidlogical process and.
efflue'nt'onitoringsystem;For nc>rmal opera'tlon and'nticipated operationall

occurrences, we conclude that the 'plant's'dequate.ly provided with
process and effluent monitoring eq'uifimeht-'and meets the requiremehts'f
General Design Criteria 60 and 64. Based on our findings, we conclude
that the, radiological process and effluent monitoring system ls
acceptable.".

0
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In Section 12.1 of the BLN SER, the AEC describes the results of its
evaluation of BLN radiation protection including radiation monitoring and
health physics equipment. This review did not specifically address the
continuous air monitoring systems and the area radiation monitoring systems .

However, the conclusion states:

"This plant is similar to other licensed light water power reactors in
terms of equipment layout, shielding, ventilation and health physics
program. Based on. past experience from operating nuclear reactor plants,
it is estimated that the average collective dose to all onsi te personnel
will be approximately 450 man-rem per year per unit. Oesign measures
described in the PSAR such as operating valves behind walls prior to
maintenance, and shielding of spent filters during removal should
minimize the radiation exposure received by plant personne,l.

On the basis of the above review, the staff has concluded that the
proposed plant design and health physics program provides reasonable
assurance that exposure to individuals will be in accordance with the
requirements of 10'FR 20 and are acceptable."

4.11.6 Validation of NRC Safety Evaluations

The evaluation team used three methods to validate the SQN SER findings for
each PWR plant. The SQN validation is used as an example of the same effort
applied to WBN and BLN.

First, the evaluation team used the current federal guidelines outlined
earlier (see Section 4.11.2) and applied them to the FSAR description of the
RMS (Refs. 178 and 179 for SQN, Refs. 192 and 193 for WBN, and Ref. 218 for
BLN) using the same design parameters that the NRC used in deriving the SER
findings quoted above. No discrepancies were found that would lead to
conclusions different from the NRC SER conclusions quoted in Section 4..11.5.

Second, to ensure that the NRC SER, which relied mostly on FSAR statements,
was supported by the actual design, the evaluation team also compared SER
findings and the FSAR statements for each plant with the current PERMSS design.
drawings (Refs. 167 through 172, 198, 219, and 225), the RMS procurement
specifications (Refs. 180 through 183, 194, 198, 220, and 221), and the
Mechanical Instrument Tabulations (Refs. 184 and 199), which establish
setpoints. This review confirmed thai the "as designed" RMS supported the NRC
SER findings of compliance with federal guidelines. In the course of these
evaluations, it was noted that many. design improvements have been made to the
PERMSS since the NRC filed its SER on each plant in question. Therefore, the
ini,tial NRC finding of adequacy has been enhanced since that time.
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The th1rd methiod used to validate the 'NRC SER constituted an 'independient
assessment of the current: RMS des1gn cri teria (Refs. 1166 through 172, 180
through 183, 194, 198, 220, and 221) against the federal gu1delines outlined
above. In this review, dtsicrepancies within the design criteria were noted.
For example, Design Criteria SQN-DC-V-9.0 (Ref. 166), paragraph 3.5.2.1,
stipulates that the Condensier Vacuum Pump Exhaust Vent Monito~ is "to, satisfy,
the requirements of Regulatory Gu1de 1.45." This ts a physical impossibility
because Regulatory Gu1de 1.45 requires detection of'he reactor coolant
pressure boundary lieaks to containment, and a,communications. path f'rolm
containment to the condenser cloes not exist,. The discrepancies noted,',
however, did not result in RMS d!efi ci enc'1 es that'would conflict wi th federal
guidelines or invalidate the NRC's original findings of adequacy. In fact,
the design documentation shows enhancements that would substantiate s'uch
findings more today than when originally, made.

It should be. noted that the NRC SER did',not rev1'ew changes requ1red following
the lnc1dent at Three Mi'le Island. This'is a,'di'fferent issue and is iaddrei'ssed
later 1.n this report. The assessment conducted to this point merely,conf1,rms
that. the present RMS at SQN, HBN, and BLN meet the last definitive NRC

statement of acceptable icompltance to "f'edera'1 guidelines."

4.11.7 Stat1on/Shield Building Vent Sltakk RMSI

The concern contains a specif'ic reference to the "Shield Building vervet htackl,"
which includes niormal and accident range -monitors !For noble gases, ai rb!orne
iodine, and particulates. The Shield Building exhaust vents at each plant
generally provide a release pathway for such facilities as thie contai'nmient
purge, annulus purge, and emergency gas treatment systems.

The evaluation team. compared the quantit:y and sensitivity of the normal SQN,
NBN, and BLN station (i.e.„ Shield Building) exhaust vent imonitoring'sy'stem

'ithequivalent vent exhaust radiation monitoring systems on other
representative plants licensed f'r operation. The "Shield Building vent
stack" RMS (os the "Station Vent: Stack" for BLN) includes both normal and
accident rang!e monitors for noble gases„ airborne iodine-, and particulates.
The BLN stati!on vent stack also provides a'elease path~ay for the BI.N
Auxiliary Build1ng ventilat1on systems.

Evaluatox s compared the quantity and sens1tivity of each plant's stat1on vent
monitoring system, with plant and monitoring sys Cems at !other representative
plants that are licensed for operation. 'The SQN, NBN, and BI.N exhaust
monitors were found to be comparable to those o~F the other PHR:plants
studied. The following table presents 'the results of th1s comparison:

0
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Plant
Quantity/

Unit

VENT EXHAUST MONITOR COMPARISON

Sensitivit (uCi/cc)

SQN, HBN

BLN.

10 Kr-85 10 Cs-137 10 I-131
3 x 10 Kr-85 2 x 10 Cs-137 1.6 x 10

Palo Verde

San Onofre

SNUPPS

10 Kr-85

10 Xe-133

10 Xe-133

10"

10
2

10-12

I-131

Cs-137 10 Ba-133

Cs-137 10 I-131

Cs-137 10 I-131

The above differences in sensitivity are attributed to the same factors
previously discussed. It should be noted that differences in plant
configurations do not allow for the other plants to make use of their plant
vent monitors to also monitor containment 'vents, as is the case at SQN and.
HBN. These other plants monitor containment vents separately, some with
redundancy. This redundancy may be due to a particular use of RMS in
.postaccident monitoring or, as in the case of SNUPPS, to an effort to err on
the conservative side to avoid future changes on several plants using a
standardized design. Hhatever the reasons, present regulatory requirements do
not require or suggest redundancy. From the review conducted, and considering
the variables i egarding this parameter, the table above shows that SQN, HBN,
and BLN are equivalent to other licensed units and remain consistent with
their respective SERs.

'.11.8Post Three Mile Island Changes

Following the incident at Three Mile Island, the NRC published a series of
guidance documents that built upon the lessons learned (Ref. 175) and
initiated an action plan (Ref. 176) to institute changes. Two of these
changes affected the TVA nuclear plants: NUREG-0737 (Ref. 177) and Regulatory
Guide 1.97 (Ref. 164).

Both NUREG-0737, Supplement 1, and Regulatory Guide 1.97 (R2) resulted from
lessons .learned at Three Mile Island. Hhere NUREG-0737, Supplement 1,
required the addition of RMS capability, Regulatory Guide 1.97 dealt with how
monitoring information was to be employed in following the course of an
accident. These postaccident monitoring (PAM) requirements mostly made use of
instrumentation already in the plants but, in many cases, added requirements
(e.g., seismic and environmental qualificationf,',.that necessitated new
procurement at TVA facilities.
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The NRC Regulatory Guide 1.97 requires that (1) plant: variables and systems be
monitored over their antictpa.ted ranges for accident conditions as appropriate
to ensure adequate safety, and (2) the :reactor contaIinment atmosphere,
critical component area.;, and eiFfluent discharge paths be monitored for
rad1oact1vity that may be released from postulated, accidents <Refs. i158 and ~

208). Regulatory .Guide 1.97 provides gutdanCe For plant and environ's
monitoring dur1ng and following an acctident that ts acceptable to the
regulatory staff for meet1ng these requirements. In add1t1on, the guide
provides methods acceptable to the NRC ito isat1sfy TMI-2 act1on plan
requirements established by hlUREG-0737 and its Supplement l.
Each set of requirement. was reviewed agat'rist the prese'nt configuration oF the
SQN, NBN, and BLN RMS as evtclenced by the design cri Ceria„diesign drawings,
and purchase contract, specifications. 'Thd equi'pment was not physica'lly
inspected.

SQN Postacctdent Monitoring

NUREG-0737, Supplement 'I, provtided gutdiande that caliied for
addttion'al'adiation

monii tort ng capabi 11 ty (Ref„ 185). In response, TVA added 'high-range
and wide-rankle noble gas moniitoring to 'th0 Shie'ld Building vent stack RMS'nd
extended-range ARMS ins1de containment.'VA'i'd hot'dd rIrain steam lirre d'or
safety/dump valve discharge moni tors. Thd cUrrently instal led steam greene'razor
blowdown and condenser air e iectton mon'ttdrs'e'e considered suffici'ent for

'hispurpose.

Review of the design drawtngs <Refs. 167 through 1172) and the SQN Oesign
Cr1teria for.RMS, SQN-OC-V-9„0 <Ref. 166) confirmed f'ol'low-through on
equipment changes and aiddttions necessary to meet NUREG-0737. The followinc~
radiation mon1tors are addressed by this iatlest vrl.rston of'he SQN Oestgn
Criteria:

o Corrdenser Vacuum Pump Exhaust Vent Monitors
o Sh1elid Bu11ldi,ng Vent Mon1tors
o . Auxtl tary Build1ng Vent Mont tor
o Ma1in Control Rocim Airborne and Area Mon'itors
o Ma1n Control Room Air Intake Mont tors,
o Containment But ld1ng Purge Air Fxhaudt Mon'1 tors
o Containment Building Personnell-Natch iMonttor
o Postacc1dent Sample Room Monttorl
o Fuel Pocil Monitors
o Steam Generator Blowdown Line Monitors
o Residual, Heat Removal Liine Mcinitors
o Reactor Coolant Orain Otscharge Monttors.
o Station Sump Oischarge Monitor '
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o Plant Liquid Oi scharge Monitor
o Containment Building Floor and Equipment Orain Sump Oischarge

Monitors
o Containment Building Upper and Lower Compartment Monitors

Tables 9.0-1 and 9.0-'2 of the design criteria augment the FSAR tables and show
that the additional RMS equipment meets NUREG-0737, Supplement 1, requirements.

In 03/82, TVA submitted a response to the PAM Requirements of the Regulatory
Guide 1.97 (Ref. 186). Correspondence and documentation following the
03/15/82 submittal (Refs. 187 through 191) indicate that TVA has programs in
place that are making assessments and modifications to what wi 11 be
implemented at SQN to meet Reg. Guide 1.97, Rev. 2. Final resolution and
imolementation of this issue are being deferr ed from 09/87 to the SQN 'unit 2,
Cycle 4, outage (Ref. 191) and are not an issue in this concern. ':lith this
deferral understood as regards the qualitative asoects of the SQN RMS and the
addition of the NUREG-0737, Supplement 1, equipment outlineo above, SQN has a
sufficient quantity of RMS equipment to meet the minimum requirements of
Regulatory Guide 1.97.

MBN Postaccident Monitorinq

In 1986, TVA completed an analysis for SQN to determine the variables needed
to satisfy the guidelines of'equlatory Guide 1.97, Revision 2 (Refs. 188 and
196). Because of the similarities between 'SQN and 'ABN and the minor changes
between Revision 2 and Revision 3 of Regulatory Guide 1.97, this analysis
should also aoply to blBN insofar as it oenerally establ-ishes the PAth radiation
detection variables needed for NBN. The radiation detection variables
established by the analysis for MBN are:

Main steamline radiation level
Containment Building radiation level - upper and lower compartments
,.Shield Building exhaust radiation level
Essential raw cooling water radiation level
Main control room radiation level
.huxiliary Building vent radiation level
Letdown radiation level
Liquid waste disposal effluent radiation level
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o Condenser vacuum exhaust radiation 'level'
Radiation exposur'e meters <continuous iand fixed locations)

Comparison of these var1ables with those bein'g monitored at NIBN, as given in
Table 30, Attachment 0, shows that all of the, 'above variables are beingl
monitored, with the except1on of accidenit range radiation levels in the upper
and lower compartments of the Conta,inment Bui,lding. However, TVA has
comm1tted to provide this. capability (Refs. -194 and l95), andI the NRC has
accepted TVA'. design, sub.'iect to verif1cation of the equipment installati'on
(Ref. 197). HBN as-built drawings and instrument l,ists (Refs. 198 and 199)
show that these containment monitors have been installed.

BLN Postaccident Monitoring

NUREG-0737 (Ref. 177) and Regulatory Guide 1.97'(Ref.'64) requirements were
reviewed aga1nst the presen't configuration of the BLN RMS,, as evidenced by the
design criteria <Ref. 220) and clesign di'awings (Ref. 219). A walkdown
inspection of the equipmen C was also conducted (Ref. 223). NUREG-0737,
Supplement l, prov1ided guidance that callled for~ additional radiation
monitoring capabilIlty. In response, TVA added, high-range and wide-range noble
gas monitoring to the BLN station vent stack RMS and extended-range ARMS

.inside conta1nment,. At BLIP(, TVA also added main steam line monitors. Hith
the addit1on of the NUREG-0737, Supplement 1„ equipment committed to in
References 194. and 195, BLIN has sufficient RMS equipment to meet these minimum
requirements of Regulatory Guide 1.97.

4'.11.9 Area Radiation Monitors (ARMS)

Hhile the concern clearlly refers to the PERMSS, it did not specifically
exclude the ARMS. Because the ARMS detects only mean, gamma rad1ation levels
to preestablished guidellines limits, the type of equipment used is fair'ly',
un1form from plant to,plant. The quantIty and allocation of such

deteCtion'quipment,however, is unique to plant type (BHR or PHR) and individual p'lant
procedures and <irrangements. TherefOrel, domII)arisen 6f 'one plant'S ARMS

with'therunits does not provide fully verifiable conclus1ons. However,i a generali
correlation as to equipment parameters is possible.

SQN and HBN ARMS

The ARMS for each, plant is descr1bed .in'M}N FSAR Section ll2.1.4 and',HBN FSAR
Section !2.3.4.'I. The equipment described hhs 'th0 same features commonly',
found in other state-of-the-art systems'Ei.g'., 'G-M detectors, built~in'ch'eck
sources, five-decade range, alarms, annunc1ation, recording, etc.).,
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The adequacy of the ARMS was reviewed in Section 12.0 of the SQN SER.

"Twenty area radiation monitors are provided throughout the plant in
areas in which personnel may routinely work without direct health physics
supervision and in areas where their [sic1 is a possibility of noble gas
activity in concentrations that are a significant fraction of those given
in 10 CFR Part 20, Appendix 8, Table I. Additionally, two monitors
provide for monitoring near the containment air locks and two monitors
provide for personnel safety during fuel loading and refueli'ng. The
monitors are of sufficient sensitivity to detect minor changes in
radiation levels. Each monitor has local and control room ratemeters and
local and control room alarms. Local alarms are audible and v~ sible.
Instrumentation calibration checks will be .performed, and dose rate
levels will be recorded, in the control room.

Based on the location of area monitors, their sensitivity and range, and
their alarm annunciation and recording devices, we conclude that the area
monitoring program will provide satisfactory radiological protection to
inplant personne.l."

The above description closely parallels the objective and design bases of the
NBN ARHS, which states:

"The area monitoring system assists in compliance with 10 CFR 50,
Appendix A, General Oesign Criteria 19, 63, and 64."

Monitors are provided throughout the plant to monitor exposure rates and to
warn personnel of increasing radiation levels. Monitors are placed as follows:

o In areas where personnel routinely work without continuous health
physics surveillance, if the area's or could become a radiation
area during normal operation

o In a few selected locations in the Auxiliary Bui,lding to provide
knowledge of any increasing trends in general plant exposure rate
levels. These moni'tors also provide warning of hazardous airborne
noble gas concentrations

o In specific areas where exposure rates are normally low but in which
high exposure rates could occur under postulated anticipated
operational occurrences or accident conditions

o At locations outside the Shield Bui-lding, at which detected exposure
rates can provide a measure of airborne",concentrations in the
containment under. postulated accident conditions
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o In the control room'o indicate exposure rates during accident
conditions

The number of area radiation moniitors at SQN and WBN was compared with the
number at SNUP'PS, Palo Verdie, and San Onofre. The number of monitors used at
SQN (20) and WBN (24) was a bit 1less than at the other PNR plants reviewed„
This difference could be governed by dlifferences in plant arrangements,
operating procedures, and health physics programs. For example, San Onofre
has 25 monitoring locations identifiedl. Palo Verde had'nly '12 "non-ESF" area
monitors and four "l.=SF" monitors,. This ls roughly equivalent to SQN; however,
Palo Verde also makes extensive use of area monitors for PAH. This unique
application of an additional 27 monitors is not germane to SQN.

On the basis of this revliew, the evaluation ti!am could not establish any
evidence that would conflict with the abOve'RC.SER finding and concluded that
the SQN ARMS has "enough radiation detection" to "meet federal

guideliines.i'he

similarity of'QN and WBN station designs drew similar results .

BLN ARMS

In accordance with BLN FSAR Section 12.3i.4 i(Ref.i 218), the BLN area radiation
monitors are provided to support the reqUirement's Of 10 CFR 50, Appen'diX A',
General Design Criteria 19, 63, and 64. They also assist i,n the BLN prOgrhm
of keeping in-plant occupational exposures as loiw es reasonably achievable
(ALARA), as stipulatedl by Regulatory Guide 8.8. This is consistent with the
design intents more completely outlined .for Si)N and NIBN above. Oesig'n drai'~in'g
2GN0900-IR-7, R12 (Ref'. ?19), indicates BLbl units ll aind 2 should have a total
of 76 fully installed ariea radiation mon'itcbrs'. 'The evaluation i,',earn w'alkdoiwn

'nspectionreported that 60 percent of t'e 'mohltors were. instal.led (Ref.
223). When installed„ the monitors comp~'ar5 fhvarably with those at t'e'othe!'WR

plants reviewed.

4.11.10 Summary of SQN, WBN,, and BLN E'valua'tions

The evaluation tieami found that the present SQN, WBN, andi BLN radiation
monitoring systems meet the normal operati!i!g reguirem'ends of 10 CFR 20 c%nd

10 CFR 50, including both Appendix A anJ Agpendiix I, and Regulatory Guide
1 .21 . The vallidi ty ol the initial NRC SER ha~s Heck c'onfl rmed. The present
RHS at each site is. being modified and expounded to meet the requirements

of'UREG-0737and NIJREG-0737, Supplement 1. The Shiield Building Vent Stlack RMS
at each site also has sufficient equipment'o'eet 10 CFR 20, 10 CFR 50, and
Regulatory Guide 1.21 requirements;, These stack vents RMS also are in the
process of or have been moclifled and expianded to meet NUREG-0737 and
NUREG-0737, Supplement 1, post-THI requirements, Some Confusion about the RHS
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configuration may have occurred because of the documentation discrepancies
between the various design criteria and design drawings and the FSARs. The
FSARs should be updated to refle:". the post-THI improvements.

4.11.11 BFN Evaluation

Using the interpretation of scope in Section 4.11.2, the evaluation team
reviewed the entire BFN RHS, including those detectors added specifically for
postaccident monitoring.

BFN Radiation Monitoring System (RMS)

Ouring the BFN design phase, TVA did not prepare a design cri teria document
for the RMS. Rather, TVA used the General Electric "Design and Analysis
Report" (Ref. 202) for the RMS design basis. Recently TVA initiated the
preparation of design criteria for the BFN RMS, but the document is still in
draft form (Ref. 203). The following bri'ef description of the RMS design was
prepared on the basis of the BFN FSAR, design drawings, and the plant
instrument list (Refs. 204, 205, and 206). This approach and the fact that
radiation exposure problems, are different for BNRs caused'he evaluation team
to approach the BFN RMS somewhat differently.

BFN Process Radiation Monitoring System (PRHS)

Radiation monitors are provided for various process streams that may serve as
discharge paths to the environs for radioactive materials. A brief
description of the process monitors provided'ollows:

o Main steamline monitors (RE 90-136, -137, -138, -1'39) - to monitor
for gross release of fission products from the fuel and, upon
indication of such failure, to initiate appropriate action to limit
fuel damage and. to contain the released fission products.

Air e]ector offgas monitors (RE 90-157, -160, -265. -266) - to
monitor condenser offgas to determine when limits. for the release of
radioactive material to the environs may be approached and to
initiate appropriate control .so that the limits are not exceeded.

0 Stack gas monitors for wide-range gamma activity (RE 90-147, -148),
low-range particulate, iodine, and noble gas activity (RE 90-335,
-336, -344A) and high-range particulate, iodine, and. noble gas
activity (RE 90-337, -338, -3448) - to indicate the rate of
radioactive material released during planned operations, indicate
when the limits on release of radioactive materials are reached or
exceeded, and monitor the effluent re'1'eased during accident
conditions.
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o Process liquid monitors for the raw'ooling wate~ system di'schar'ge'RE

90-.132; -132A), reactor building closed cooling water System (RE
90-1I31, -131IA), residual heat, removal, service water system '(RE
90-1I33, -133A, -134A), and the comm'on,liquid radwaste system

'discharge(RE 90-130) - to indicate'hen'perational lim1ts. for
normal release of'adioactive materials to the environs ar6 reached,
and initiate appropr1ate action so that 11mits are not exceeded.'

Ventilat1on exhaust monitors for the Reactor Building, Turbine
Bui'Iding, and ref.ueling zone exhausit ducts (RE 90-250-1, -250~2,
-250-3), for the refueling zone exhaust (RE 90-140, -'I41), for the
reactor zone exhaust (RE 90-142, -143), for the Turbine Bu1lding
exhaust roof ventilators (RE 90-249-1< -249-2, -249-3, -251-1',
-251-2, -, 251-3), for t:he Radwaste Building exhaust duct (RK
90-252-1„ -252-2,, -Z52-3), and for the Radwaste Evaporator'Building
exhaust cluct (RE 90-270-1, -270-2, ~276-3') -'o record the r~elease of
rad1oact1ve materials from the p~lant buildings to the environs and
to alarm whien preset 11mits are reached.

The PRMS monitors, as described in the BFN FSAR, are listed in FSAR
Table 7.12-1. In addition, there is a control room isolation radiation
monitoring subsystem that monitors the fresh air supply ducts to the control
rooms and provides an isolation -signa,1 upon heigh rad1ation readlrig.

BFN SER Findings

Because many features of'he BFN facility are similar to those evaluated and
approved previously by the NRC, the NRC elect:ed to use these previous
evaluat1ons to support t:heir operating 'license rev1ew of Browns Ferry. Ttie
NRC review of the RMS as reported in the BFN SEIR (Ref. 207) was based on a
comparison of the BFN design with that of the P11grirn Nuclear Power Plant
which had been reviewed previously arid found acceptable. Th'Is approach
parallels that taken by the eva'luation tea'm in comparing SQN, NBN, and BLN
with San'Onofre„Palo.Verde, and SNUPPS'. "Us1ing'hi1s approach, the NRC found
that the design of .the systems provided at BFN ifori control of'adiologi'cal
effluents from the plant:

. willi bie able to control the release of'ad1oactive wastes from the
station within the lim1ts of the Commission's regu'lations (10 CFR 20) and
that TVA, will operate the facility in such a manner as to reduce
radioactive releases to levels that are as low as, practicable within the
contemplation of'he Comm1ssion's iregulati'ons in 10 CFR Part 50."

The evaluation team compared the NRC's SER appr'oath and'rlalyses againsIt
the'ederalGu1delines outlined earl.ier and found nothing to contradict 'the

finding.

ll
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BFN Provisions for Postaccident Radiation Monitoring

In its letter of 09/13/79, the NRC requested all operating nuclear plant
owners, including TVA, to commit to the requirements of NUREG-0578. The

radiation monitoring requirements of this document provided an advance
statement by the NRC of requirements to be included in a future revision of
Regulatory Guide 1.97. The requirements covered:

o Noble gas effluent monitors with an extended range designed to
function during an accident

o Effluent monitoring of radioiodines for the accident condition

o Redundant in-containment high-range radiation monitors

In a TVA letter dated 10/17/79 (Ref. 209), TVA committed to comply. with these
requirements.

Subsequently, the NRC's effluent and in-containment monitoring requirements
were made more explicit by the NRC's issuance of NUREG-0660, NUREG-0737,
including Supplement 1, and finally Revisions 2 and 3 to Regulatory Guide 1.97.

In response to the NRC, in 10/82, TVA prepared a detailed evaluati'on of
Regulatory Guide 1,97 requirements and an implementation plan for the Browns
Ferry Nuclear Plant (Ref. 210). The plan,. which was submitted to the NRC in
04/84, stated TVA positions on the radiation monitoring requirements of
Regulatory Guide 1.97, Revision 3. The Regulatory Guide (RG) requirements,
along with TVA's positions, are summarized below:

Effluent Monitorin .

Issue: 'RG 1.97 lists as BHR radioactivity variables to be monitored:

o Containment effluent radioactivity - noble gases (from identified
release points including the standby gas treatment system vent>

o Effluent radioactivity - noble gases (from buildings or areas where
penetrations and hatches are -located, e.g., secondary containment
and auxiliary buildings and fuel handling buildings that are in
direct contact with primary containment)

TVA Position:

"The Browns Ferry plant is designed to have one designated release point;
namely, the stack. The secondary containment features of the p'lant will
isolate and/or realign to cleanup systems which exhaust to the designated
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release point. Therefore, there isi a very low probability of a ma]or
release of activity within.other plant zone's such as the

turbine,'uilding.If an accidental release does occur in other areas. a
high-radiat1lon alarm is recieived and the effluent vent.dampers

(variable,'24)

and fans can be quickly isolated.'in'ce release paths such as the
turbine building vents do niot have cleanup ~systems,'he isolation and/or
shutdown of these ventilation system exhausts, are stopped since ~it ~is~,not
possible to determine quantitative',releases,'."

TVA has committed to installing a system to moni,'tor tlhe Browns Ferry ,'stack'for
high-range noble gas with particulaite and iodline c*llkction on appropriate
collection media in response 1Co NUREG-07'37'upplement 1, Items II. F,.l,l andi
II.F.1.2 (Ref. 211). TVA's position is that this .ystem encompasses 'the scope
of the RG 1.97 eFfluent monitoring requirements stated a.bove, as well as the
remainder of i:he RG 1..97 requiremerits for monitoring airborne radioactive
materials released from the plant (Ref. 210).

Issue: RG 1.97 specifies i:hat radiation exposure ~ates over the range of
10-1 R/hr to 10" R/hr be monitored inside bui'ldings or where acces,s is
required to service equipment important to safety.~

TVA Position:

"In general, access is not required to any area of the secondary
containment in order to service equipment important to safety in a
postaccident situation. If and when accessibility 1s reestabllshedi in the
long terln, it will be done by a combination of por1Cable radiation survey
instrumeints an'd pOstaccident sampling of'he secondary containment
atmosphere. The existing lower range (10-1 to 103 mr/hr) area
radiatioin monitors would be 'used orally in those insCances in which
radiation levels were very mild.

Since access 1Co a har.sh environmen1C arear'o service safety-.rela1ced
'equipment during an accident is no1C required, this parameter should be
modified to a'liow f'r ex i s1Ci ng area radiation moni torus] with lower
range."

Therefore, the high-range r adlia Lion exposure rate monitors will not be
implemented (Ref'. 210).

Issue: RG 1.97 specifies that radiatioh expIsuIe.'rates'ver the range of
1 R/hr to 107 R/hr be monitored inside the primary~ contair~ment area.
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TVA Position: TVA has agreed to provide the appropriate monitors to cover the
range specified (Ref. 209).

Secondar Containment Radiation.

Issue: RG 1.97 specifies that the Reactor Building or secondary containment
area radiation should be monitored over the range of 10-1 to 10" R/hr.
This range was established to detect a significant release from the primary
containment.

TVA Position:

"The use of local radiation monitors to detect a breach or leakage
through primary containment penetrations is inappropriate. In general, j
radiation in the secondary containment will be largely a function of
radioactivity in primary containment and in the fluids flowing in ECCS

piping, which will cause direct radiation shine on the area monitors.
Also, because of the amount of piping and the number of electrical
penetrations and hatches and their widely scattered locations, local area
radiation monitors could give ambiguous indications. The proper way to
detect a breach of containment is by using the stack noble gas monitors.

. therefore, the reactor building area radiation monitors will not be
implemented." (Ref. 210)

The NRC resoonded to the above positions in a letter dated Ol/23/85 (Ref.*
212). The HRC found that, for some items, the justification provided for
deviation from or exception to the specific requirements of Regulatory Guide
1.97 is acceptable. However, for other items, the NRC concluded that there
was insufficient information and inadequate justification to support the TVA
oosition. Therefore, TVA was requested to provide additional information for
those items that were not acceptable. TVA did so in a letter dated 05/07/85
(Ref. 213). The letter included some corrections to TVA's .original response
to Regulatory Guide 1.97, Revision 2.

To date, the NRC has not responded to TVA's 05/85 letter. Furthermore, the
evaluation team found no other documents by the NRC that explicitly agreed to
or disaqreed with TVA's Regulatory Guide l."97 positions on radiation
monitoring. Rather, the correspondence dealt only with TVA's earlier
commitments to TMI Action Items II.F.l.l, II.F.1.2, and II.F.1.3 as defined by
NUREG-0737 and its Supplement l. (These items cover noble gas effluent
monitorino, monitoring for oostaccident release of iodines and particulates,
and containment high-range monitoring, respectively.) Thus, there is still an
ooen question concerning the acceptability of TVA's planned implementation of
postaccident radiation monitoring at BFN.
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Installation Status of BFN Postaccident Radta'tton Monitars

TVA is required by the NRC to have the high-range noble,gas and iodi'ne
effluent mon1toring system and the high r'ange, 'containment monitoring:system :

installed and operational prior to the next cycle startup for each un1t'.

Currently, installat1on of the high-range effluent monitoring system for all
three BFN un1ts is nearing completion. The tntttal contract to supplly ithe
system went to Gu111 Eng1neers, Inc. However,. the sys;tern supplied did not i

perform satisfactorily, and TVA let a new contract to modify and retest the
system. The current plain is to use t:he new system for both normal plant
operations and for postaiccident moni,torlng. The original GE-supplied monitors
will be used in parallel with the new system (Ref.. 214).

The redundant high-range containment monitors have only been insta.lied in
unit 1 and these, monitors are not fully operational (Ref. 215). TVA has
determined that the desiign of'ecessary cable connections to the drywell
penetration for the installation of these imonltors is inadequate and that full
environmental qual)fication of the installed equ1pment is questionable (Ref.
216). Nork 1s 1n Iprogress for the system in unit 2. To expedite the
completion on unit 2, TVA 1s considering using the penetraitions for 'the
originally 1nstalled monitors (RE-90-272A and -273A), because these have been
environmentally qualified ancl will no longer be required after the. new, system
is installed (Ref. 217).

Area Radiation Monitoring System (ARMS)

A number of rad'lation monitors are provided to monitor for abnormal gamma
radiation at various loications in the Reactor Biuilding, Turbine Building,'and
Radwaste Building. These monitors annunciate alarms when abnormal radiation,
levels are detected. The plant areas w'here the'se,monitors are lorat'ed'are
tabulated in FSAR Table 7.13-2. Annunciat:ion and indication are provided, in
the control room.

In addition, air particulaite monitor1ng units and local radiation mo'nit:or'ing
units are located throughout the plant.'he'i'r particulate monitors Alarm
locally and in the 'main control room. ',The local'adiat:ion monitors provide a
means whereby personnel engaged. in work where physical contact with
rad1oactive materials may be required can, monitor their'wn exposure
accumulation near their work location. Each monitor is located wher'e
operators can conveniently scan clothing, hands;, and feet.

0
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Summary of BFN Evaluation

On the basis of the current installation status of postaccident radiation
monitoring equipment and the foregoing evaluation, the evaluation team found
that the concern is valid for the Browns Ferry Nuclear Plant. However, the
present BFN RMS meets the normal operating requirements of 10 CFR 20,
10 CFR 50 (including both Appendix A, and Appendix I), and Regulatory
Guide 1.21. Furthermore, upon completion of the RMS modifications currently
in progress, the RMS will also meet the postaccident radiation monitoring
requirements of NUREG-0737, Supplement 1, and conform to specific guidelines
of Regulatory Guide 1.97. At this point, there may be sufficient radiation
monitoring equipment in the plant to meet federal regulations and guidelines,
ln which case the concern will no longer be valid. . However, for this to be
the case, TVA'ust obtain formal agreement from the NRC to TVA's stated
exceptions to Regulatory Guide 1.97.

4.12 Panel Instrument Distance - Element 229.12

4.12.1 Overview

This concern, which states that the distance between sensing instrumentation
and the associated control panels is too great, was origi'nail'y raised on NBN.
It is considered applicable to SQN, BFN, and BLN because of the general nature
of the concern. NRC identified the concern from a review of Quality
Technology Company (QTC) files. The specific QTC file relating to this
concern could not be identified.

TVA Design Guide (Ref. 226) terminology distinguishes between "control panel"
and "instrument rack" or "instrument panel," the latter being wall-mounted.
The use of the phrase "from the equipment they control" in the concern
suggested that only the "control panels" were too remote from the controlled
equipment. However, the notion of remote "instrument racks" or "instrument
panels" resulting in long sensing lines is entertained as a presumed secondary
issue.

4.12.2 Control Panels

Centralized control of large plants with complex. system interactions is a well
established practice. Localized control is usually restricted to testing and
maintenance functions (e.g., setting of limit switches, breakers for po~er
disconnect, etc.). Travel time of electrical control signals is irrelevant
for all hydraulic and thermodynamic processes and mechanical equipment
encountered. Process and equipment response times are several orders of
magnitude longer.
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Ind1cating instrumentation in the icentral)zed control room fOr each plant
makes v1sual observat1on of the controlled equ)pment unnecessary. Many
process parameters are detectable only by sensors ancl would not be apparent Iby
observation of the equipment.

Visual-observat1on is requ)red )in some 'instances (phys)cal pos)t)oning).
Where this is necessary but access is restricted, closed circuit television
<CCTV) or mirrors may be employed (e.g., radwaste and i,rradiated fuel
handl1ng, containmient surviey). These are exCeptions to the usual controls in
nuclear power plants.

4.12.3 Instrumeint Racks/Paneil s

Instrument racks/panels conta.in'Ing tran'smi'tters're usually located as close
as possible to the process being sensed'. Proper installation of 1)quid-filled
instrument sensing ()mpulse) 1)I>es avoids the )ncl~us)on of compressible
fluids. Where fluid mot)on is unnecessary, as 'in 'd1fferent1al

pressure'ype'evel

instrumentat)on, the subcooled med1um propagates the pressure signa'l a'

response times that are orders of magni'tude Shot ter than the t)me ) t take(
process var)ables to change.

Where fluid mot'ion is required, as 1n 1')quid'd1splacement type level
instrumentation, the response time and sensing line length are consideried in
the design. Still, f'r economiic and other reasons.'t is desirable 'to

'haee-'he

instrument racks and panels as close a.s pra'ctical to t:he process sens)ng
point.

4.12.4 SQN and WBN Evaluat1on

The type of controls required )n the ma)n and aux11)ary control room for safe
plant operation is described )n FSAR Se'ct)on'.'0 (Ref. 227 for SQN and 238 for
WBN). Human faictors engineering (HFF) 'pract')ces per TVA Oesign Gu)dies (Rlfs.
228, 229, and 230) and NRC Reports (Refs. 231 and 232) have been appl)ed to
ensure operability. Verif'ication of HtiE tomislianse is confirmed by ECSp
Subcategory Report 20800 (ReiF. 233).

NRC General Oesign Criter)on 21 (Ref. 234) requires protective syStem des)gnls
'hatallow periodic test)ng. NRC Regulatory Gu1de 1.22 (Ref. 235) and IEEE

Standard 338-1977 (Ref. 2;16) require thes<! tests to inc:lude the control syst: em
response times. These tests have been performed On SQN, and any response t)me
defi cienc)es have been corrected. S)m) lad tes)I)ng w» li be performed on WBN
prior to fue'l load. No TVA design criter)a, NRC i egulatory guides, noij.)ces,
bulletins, or )ndustry standards could be )dentif'led thiat limit the distance
of controls or instruments fromi associaLted eiqui'pment'r'ensors. The Nuclear

0
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Plant Operating Experience Inc. reports (Ref. 237) were reviewed for SQH to
assess any response time problems. Hone were found on either unit that
related to line length.

TVA Policy Memorandum PM 86-02 (Ref. 121) requires that final calculations he
prepared to establish technical design adequacy and to ensure compliance with
the plant design basis. WBN has initiated' field walkdown and verification
program as required by TVA Engineering Requirements Specification
ER-WBN-EEB-001 (Ref. 242), Section 3.1.2, which ensures that sensinq line
lengths are minimized on that plant.,

4.12.5 BFN Evaluation

A walkdown performed at BFH identified instrument imoulse line installations
that have lengths greater than 120 feet but less than 130 feet for the longest
installations. Because.-differential-pressure-type instruments are used,
liquid movement in the impulse lines is not necessary to sense changinq
level. Therefor e, even though the lines seem long, they are acceotable. This
acceptabilit however, is contin ent on meetin proper and related
insta ation s ope requirements. VA h eport Re . 'iscusses
an intorma summary document recommendinq that a walkdown orooram be oerformed
to verify sensing line slope with any unacceptable installations oeinq
corrected. This walkdown program (ref. Corrective Action,rackino document
17300-BFN-05), as of 03/31/87, has no scheduled date of completion.

The type nf controls required in the main and auxi.1iary control room for safe
'lantoperation is described in tne BFH FSAR, Section 7.0 (Ref. 241).

Regulatory Guide 1.22 and IEEE Standard 338-1977 require tests to include
control systems responses times. However, no UFH commitment to these
standards could be established (Ref. 262).

IEEE Standard 279-1968 (Ref. 108) requires that the protective system, with
precision and reliability, automatically initiate,aoproor iate protective
action whenever a condition monitored by the system reacnes a preset level.
Ho TVA desiqn criteria, HRC regulatory guides, notices, oulletins, or industry
standards could be identified that specifically limit the distance of controls
or instruments from associated equipment or. sensors. The Nuclear Plant
Operating Experience Inc. reports (Ref. 243) were reviewed for BFN response
time problems. Hone were found that related to li'ne length.

4. 12.6 BLN Evaluation

A walkdown oerformed at BLN identified instrument impulse line installations
that have lengths greater than 100 feet out less than 150 feet for the longest
installations. As pointed out for BFH above, differential-pressure-tyoe
instruments do not require liquid movement in the impulse lines to sense
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changing level/pressure. Therefore, eve'n though these 11nes seem long,,they,
are acceptable contingent upon meeting proper slope requirements. TVA ECSP
Report 17300 (Ref. 24()) stated. that, after the instruiiaent line installations
were 1nspected in the BLN Containment and Auxiliary Bui.ldings and the

mhin'teamsafety valve room in unit l, the generic appllicablli ty of instrument
l1ne slope was not substantiated as a probllem -at: BLN.

The type of controls required in the mai'n and'uxiliary control room,for safe
plant operat1on is described in the BLN 'FSAR 'Section 7 .0 (Ref . 244) . 'tima'n
factors engineering practices per TVA Oesign Guides (Ref. 228, 229, and 230)
and NRC Reports (Refs. 231 and 232) have been'pplied to'nsure operability.

NRC Regulatory Guide 1.22 and IEEE Standard 338-1977 require tests to include
the control system response times. The 'tests'ave'e'en performed, anid

all'esponsetime deficiehcies have been corrected.~ No TVA design criteria',
NRC'egulatoryguides, notices„ bulletins, or, ind~ustry'tandards have been

1dent1fied that spec1fi cal1ly limit the distance of controls or.
instruments'rom

associated equipment or sensors.

4.12.7 Summary of Evaluat1ons

The evaluation- team found that TVA's instrument and control configuratidn waC
consistent with industry practice. For panels containing electrical cointriolt
and process parameter indications, no adverse effect on response time o'r CafL,
efficient operation of equipment because of remoteness could be established.
Further; no adverse effects on response tiime with groper~i installed
liquid-sensing (impulse) lines could be estabilished. Installation of
instruments to ensure these points is the subject of separate inquiry at TVA.

No NRC, TVA, or industry regulations or standards could be found that clearly
and specifically establ1sh distance 1-im'its between ecIuipment and control
panels/instrument racks., 'The NRC requites pericidi'c functional testing of
controls and instrumentation, including .response t1me, of protective systems.
On SQN. these .te!sts have been performed and any deficiencies corrected.

NBN has in1tiated a fie1ld walkdown and verification program as required by TVA
Engineer1ng Requirements Specif'ication ER-NBN-EEB-001, Section 3.1.2, which
ensures that sensing line lengths are minimized on that plant.

Further, TVA Pollicy Memorandum PM 86-02'e'quire's that final calculations be
prepared to establish technical design .adequacy'nd to erisure compliance with
the plant design bas1s. TVA has also committed to a testing program on NBN

'hatmeets the requ1rements of Regulatory 'Guide'.22. Any response .time
deficiencies made evident by this program will be cot.recteId before fuel load.
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5. CORRECTIVE ACTIONS

Table 2 indicates 'that 14 negative findings require corrective action. Since
some of the corrective actions apply to more than a single plant, only ten
different corrective actions are required to remedy the 14 findings. The
detailed corrective actions are described in Attachment B. A condensation of
this information by element, with the appli'cable plant identified in
parentheses, follows:

o 229.1 Calculation of Orifice Sizes

Perform loop accuracy calculations and compare results to defined
safety limits (SQN, HBN, BFN, BLN).

o 229.2 Panel Drains

Review as-built panel drawings and modify potentially radioactive
panel drains as appropriate (BFN).

o 229.3 Circulatin Hater

Complete wiring 'change associated with replacement of flow
transmitter FE-27-98 (HBN).

o 229.5 Control Air S stem

Perform analysis-to determine LOCA and non-LOCA safety function
dependence on auxiliary control air (ACA) inside containment (SQN).

Perform modifications to protect the ACA subsystem from potential
damage and unacceptable impairment of ACA function in the event of a
high energy pipe break under single ACA failure conditions (SQN).

o 229.9 Acoustics Monitorin

Revise FSAR to reflect additional information concerning the loose
parts monitoring system (HBN).

o 229.10 Mercur Switches

Oocument justification for "use as is" or replace mercury switches.
in diesel generator support syste'ms wi th switches containi ng no free
mercury (BFN).
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o 229.11 aacl1atcon Honi tortn9

Rev1se FSAR to reflect addition of'ostaccldent mon1tor'ing equipment
to plant (SQN).

Rev1se RMS des1gn clocuments and FSAR to eliminate incons1stenci1es
(NBN, BLiN).

Complete installation and checkout of postaccident monitoring
equipment (BFN).

Track open licensing issue on,'RG 1'.97'nt11 resolved with. NRC (BFN).

The corrective act1ons above also appeai. 1,'n Tab'le 33, Attachment 0. along with
their corresponding f'inding/corrective action c'laSsifications. The table
1ndicates the p'iant or plants to which a corrective action is applicable by

'heCorrect1ve Action Tracking Oocument (CATO) collumh Where the applicable
plant is identified by the CATO number,'r'n parentheses if no CATO

e)'<is'ts.'rom

the f1nci1ng/correct1ve action classificIeti'on'co'lumn of Table 33, it cari
be seen that of the 10 corrective actions'identified, four requ1re hardware or
plant mod1ficat'ion, one invo'Ives additional analysis to vaiidate the dr.sign,l
one requires an evaluation to determine the subsequent action, and the
remaining four require some Lype of documentation remedy. In addition, the
CATO column of the table shows that, ln'st'ases, a particular correttive
action is appli1cable to only a single plant.i llhe'o'rrective action for
element 229.11, which involves performing loop accuracy calculations, ailid thk
corrective action for element 229.,11, Shill;h invlolves revising design dbcuments
to remove inconsistenc1es, are the only cOrr'ectivt) a'ctions appliicabl'e to 'mor'e

'hanone plant. Finally, with respect 'to'co'rrdctlve actions, Table 33 shows
that, of the ten elements in this subcategory, three require no corrective
action (name'iy, 229.6, 229.8, and 229.1'2).''The element requiring the largest
number of corrective actions is 229.11, Radiation'onitoring, which has four.

In all cases, the evaluation team found the cor re1ctive action plans to be
acceptable to resolve the findings.

6. CAUSES

Table 33 also identifies one or more of'he most reasonable conditicIns fcIr
each problem requ1,ring corrective action. For each corrective, action, the
primary or most important cause is identified; however, in some instances
was felt that the problem resulted from a combllnation of causes, each of which
should be id1entified. Therefore, more than one definable cause is identified
for some of the corrective actions. In n1early all cases, the 1experience iofi
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the evaluation team was used to establish the suggested causation or
condition. However,, whenever direct evidence linked a cause with a problem
requiring corrective action, such evidence was taken into account.

For the ten corrective action descriptions listed in Table 33, 15 causal
categories have been checked. These are shown in the table and totalled at
the end. Two of the most frequent entries are "Inadequate Oesign Basis,"
column 8, and "Inadequate As-built Reconci.liation," column 10. These two
category causes, which reflect on the design orocess and, more particularly,
on design documentation, combine to represent 6 of the 15 causes, or 40
percent of those checked. This indicates that deficiencies in the design
documentation area have contributed to a number of problems and, therefore,
improvement in this area appears warranted.

In addition, a number of the causal categories in Table 33, such as "Oesign
Criteria/Commitments Not Met," column 13, "Engineering Error," column 16, and
"Inadequate Calculations," column 9, combined with "Inadequate Oesign Basis,"
column 8, suggest a weakness in TVA's design review process.. Besides
improving the quality of the design, a stronger design review process would
also be expected to remove some of the deficiencies noted above in the design
documentation area.

Finally, using the three larger causal categories identified by the major
headings in Table 33, the totals show that 10 of the 15 causes are in the
"design process effectiveness" area. This result is consistent with the
previous observations concerning TVA weaknesses in the design review and
documentation areas.

However, in the case of Instrumentation and Control ( I&C) additional
complexities are evident. Nhi le I&C is a subgroup of the EEB, most of the
problems outlined above relate to mechanical process systems (229.1, 229.2,
229.5, 229.8, and 229.12) or nuclear compliance (229.09 and 229.11). -Some
involved both (229.1, 229.2, 229.5, and 229.11), and only a few were solely
instrument applications engineering in nature (229.3 and 229.10). This
suggests that the I&C activities have not been thoroughly integrated into or
coordinated with the overall design process. Additional emphasis on systems
reviews, especially interfaces with MEB and NEB, is appropriate. This is
discussed further in the Engineering Category Report.

7. COLLECTIVE SIGNIFICANCE

The evaluation team's ]udgment as to the significance of the corrective
actions listed in Table 33 is indicated in the last three columns of the
table. Significance is rated in accordance with, the type or types of changes
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that may be expected to result froi!! the corrective action. As can be seen
from the s1gnifi cance ccilumns, only three of the ten corrective actions~ for ~

this subcategory are ]udlged to be significant. The performance of loop
accuracy calcula,tions (element 229.1) for SQhl, I<BN. BFN, and BLN was
classified as significant becau. e, under certain. ace>ident conditions, flow
,element errors can, lead to a reduction 'in the. safety margin. Analys1s is
required, therefore, to demonstrate that any such reduction is acceptable.
Protect1on of the SQN auxiliary control air (ACA) subsystem against s1ngle
failure (element 229.5) was fudged slgnificar!t since the ACA subsystem is.
safety related and its availabi'll ty a>ust be assured for accident mitigation.
Finally. completing the installation of the postacc1dent radiation monitoring
equipment at BFN (element 229; 1'I) was categorized as significant because of
exper1ence gained From the TMI accident which demonstrated the importance of
such monitoring equipment under severe acaident~ conditions.

The relatively liow number of negative f'indings 'in this subcategory, 'th6 random
nature of the causes, and the low significance level of the corrective actions
as defined herelin, could lead to the colncl'usion.that .the instrumentation and
control design I.or the I,'our plants invelstigatedl d0es'Ot appear to represent: a
significant technical problem. However', 1,'here were several instance's where

'hecalculational andi design bases were'riadequ'ate which indicate that the
design rev1ew process should be improved. A'ithough the TVA Corporate Nuclear
Performahce Plan and the followon action plan dieveloped to date contain the
elements necessary to strengthen the design rev'iew process, sufficient
ev1dence to conclude that these weaknesses will, be satisfactorily resolved 1's

not yet clear'. Further, it is not evident that the MEB/IEC design
r'eview'rocess

has been successfully integrated into the overall ONE organization as
presently structured. Ii)evelc)pment of procedures for the design rev.iewS
process and their effect1ve implementatiori.are necessary before these
quest1ons can be "fully answered.

The results of this subcategory eval'uatiioh are Ibeing combined with the other.
subcategory evaluations and reassessed in the Engineering category eyaiuation.
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GLOSSARY SUPPLEMENT
FOR THE ENGINEERING CATEGORY

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

1. Fr'a mented or anization - Lines of authority, responsibility, and
accountability were not clearly defined.

2. Inade uate quality ( ) trainin — 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 - Desi'gn 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.g., Engineering,
Construction, Licensing, and Operations), and between
interorganizational disciplines and departments.

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

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

8. Inadequate desi n bases — Design bases were, 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 failed to fully
demonstrate compliance with design requirements or support design
output documents.

10. Inade uate as-built reconciliation =-'Reconciliation of design and
licensing documents with plant as-built condition was lacking or
incomplete.

3887D-R3 (12/24/87)



TVA EMPLOYEE CONCERNS
SPECIA,L: PROGRAM

REPORT NUMBER: 229OO
REVISION NUMBER'
PAGE 118 OF 118

'0

11. Lack. of design detail - Detail in design output documents was
insufficient: to ensure comp'liance with design requirements.'" I
engineering )udgments used in the design process was lacking or
incomplete.

13. Desi~n criteria/commitments not met - Des>ign criteria or licensing
commitments were not met.

14. Insufficient verification d cementation < Documentation,(Q), was
insufficient to audit the adequacy of design and installakionn

15. Standards not followed - Code 'or„'industry standards and Ipractices
were not compliedI, with.

16. E~n IIneerincC error' There were errors or oversights in the
assumptionse methodology„ or judgments used in the design process.

17. V'endor error — Vendor desigh Or Sup>lied items were defitlent fdrt'e intende8 purpose.

Classification of Corrective Actions - corrective actions are c'las'sifieid, a'

belonging to one or more of the- follloWihg pro'upS:

l. 1Ilardware - physical plant cha5ge5

2. P'roi edure - changed or gene'rated'a procedure

3. Documentation - affected QA'ecords

4. Tralni~n — required personnel,eddcatlon

5. Anal~sis - required design,calculatior>s,, etc , to resolve

6. Evaluation - initial corrective action plan indicated a need to.
evaluate the issue before a definitive plan could be estab1lished.
1'herefore, all'hardware, procedure, etc., changes are not yet known

7. ()ther - Iitems not l.isted abIov4

~pers heral sleds~a (Issue> — A negatsve fsndsng that does not result directly
from an employee concern but that was uncovered during the process of
evaluating an employee concern. By defini'tion, peripheral findings IIissuejs)i
require corrective action.

0
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ATTACHMENT A

EMPLOYEE 'CONCERNS

FOR SUBCATEGORY 22900

Attachment A —lists, by element, each employee concern evaluated in the
subcategory. The concern number is given, alonq with notation of any other
element or category with which the concern is shat ed; the plant sites to which
it could be applicable are noted; and the concern is quoted as received by TVA,
and characterized as safety related, not safety related, or safety siqnificant.
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I lour--ural! orth oper!- gralir!g -in Unls- T'Reactor-bui]dies t(ev. /UZI
r»C««ay area b«tw«en Contair»»ent liner and crane wall. LI does nut
re»x~er azVI»ltrr. l.'I (s cuncerned that open yralfng on floor drain
will lead tu nlgn radiatiun exposures to employees workIng in this
area." (iiuJ

I!I-db-/4u-UuI «ah X "Kace«ay (reactor Du! Iuing al a CJ currently 'reactur building tZ,
approx!w tely /Uu'levatrun. — hre Sealed Ih I Ins CIA»tng Olf tne
Instr«»I«nt panels ar« oeing lied intu regular dralris rather tnan into
radiation urarns. Inis nas oeen reporteu anu nu curreCtive action to
«ales LSKI

IN-tr)-ybz-Uul «dn X A "hut syste»!s, syst«!» oz. u4 ana ouk Instr«»!en& panels in Unit I,
K«atur dlugsk raceway areas ura!n lntu open fluur drains. L,I feels
t!!»s panels s!nru!u ura«!nlu c!used (cunLainedJ drain systeI»." (SKJ

s

SK/Nu/bb Inu!C«l«s s4!«I/ relVL«4, nul s4!«Ly r«l«l«u, VI'<l«ly s!UII!!I!.sr!It p«I u«L«Il»llldLIUIII r!l«ria in Lh« tCIII Yrugrs»» Nanus!I UII!d I!p!Il!«u
Isss !VA ssar ~ ~ s' ~M.~ !s ~ . I I ~ ssss

I:» l IZ/Z'I/O/J
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Zcg.Z
(Lvnt'a)

IN-Uo-gua-UUI "Panels In raceway Ku al ouu tc ore designed tu arain into floor
uroln. Inere >s o potent>ol Iur release vf radioactive oioterial."

XX-Uo-ICI-UUI "seiiuuyon - 'Hut'oiiel drains ore routed intv the Iluur drains
In>teou vl cluseu Loi>rs." (SK]

Z/g.d IN-Ub I4C-Uud ~cun "Ulltuser lucateu ot river dues nvL nove enuuyn waLel'ead. bauge
siiuulu n'ave II", however it only reous a". INUJ

IN db bbv-UUc wdrI "LI stotea tnat Lhe present wunp cvuling water dilfuser uuLleL to the
river nas Inouequote I luw euniturtng Instruixent tu ixeosure tne
puSSiule Cuntaaiinoteu plant ~ater aiSCnarge. Tne pipe line iS O'-O"
uioxx.ter. Tne lluw sensur Is an onnuoor wnicn is a differential I low
aeter. The LI odueu tnot wohp nos an LPA cuoroltoent fur Installing a
wurrovle I'luw aeter oovut a year ogo." (SK)

IN-Ub-CUI-UUI

IN-db-lib-Kug

wall "lnstrixoentotiup tu oenitur Hp frixa the dilluser (nolulng pond) to
river is pvurly located onu inoperable. Affects bvtn uniLS." (sK)

"hKL iuentilieu tne Ivllu«ing cuncern true revie~ uf IIIL tile:
'nollunctiuning Instruwentotlvn un plant ell luent line.'" (SKI

IN-Uv-avu-Uda wuN X X "Luntrul olr SySLLwi uueS nuL appear tu nave sutliCient vvlixxe Lu
o>Sure IuncLIvnality 'll Lne Systeoi Snoula experience o guillotine oir
line brear. Indlvluual specifically requested a ueserlptiun ul tne
wax(duo systeia Volupte avoiloole ond of appropriate ootkup sy>teiOS."
ISK)

lZJ.v Iw-Us-J4U-UUa wuh l X "Unit il, Llev. /la'ipe chose System 4a water Iluollty Hunitvring-
noS Lne putenLiol tu contain rouivoctively cuntoialnoteu water under
pustuloteu oCC iuent Cond( t iuns. Systel aueS nuL cunLoin
isolatiun/drain valves fur controlled arainlng ul effluent unaer
ruuLine/eeergency ea>ntenonce conuitiuns." (sK)

sK/KU/ss Indicates safety reloleu ~ nuL soluLy relot«u ul soluty slgull leant pei'eterwwlotlvn CI Iterlo ln tne LLlu pfugrooi oionuoi oud opplieu

by TVA beiure uvoluot tunas

ivs/u-1 ( I~/c4/d/I
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QJ.U Ih-Ub-//&UUU wali "liiere is une ilu«switcn Ijiertuld/) that lnuicates tonk water li.v«l
and ouus water tu i,onx. Uperatiuns nas tu wvrx Liie switfn Iiionually lutill Liie tonk. Inis ls Iiieiilclent~ Uiie swili.ii is n«cued lur nlyh
water level, anu Une lur luw water l«vel. txaotiles: Luntrul Kuuoi, ho
o K line, c.lev. a/3, systeoi dl. swltcli U-D-UBI-I). A 4 5 buard
ruixos, Uwq 4/waoo-U Kev '1, /4/ kiev, Ls-II/ a Ls-l4/. l.lectrical
buoru ruue, Uwg 4/Kaoo-/ Kev b. ovz tl. U-ts-3l-lou, U-ts-d!-8Ãa,
u-to-al-coo, U-LS-BI-co3, Ini.ure inStriaieit ruiXe dwg 4/NIIOO-O Kev 4.
I'.UiltfilI fuUo ailliunc iotuts ts Iiii ili~ I b U (I a J4 + i ha i

zcv.9 In-BO-UUU-UUI vdn ~a" ~...
a'CUiiSLICS NinltiifiiiV Systewi inn) I iS Iiiy'fUPeily iiesi9(lcd ~ lllefe IS

iiii Uai:kup iiota I ecufuer SU wnen tfie I'ecUI'iii:I's iiuwil Lnere is
.«iieCLiveiy nu wis..o ibnj

b'av.iU onp-III'.V-iu.ab-id ULII n«rcury swltcnes in diesel benerotur dullainlj. IIUL cuncerneu witii
exifcufv cuiltaoiinat ion iiiiiixs xiercurv twit uncs afe nul su I UL' ~ ~ ..

useu un nuclear plants. Ioxen uuL al Sijh and replaced with utiier
~ l 0'll ~ Kll I
~ inro qw g

vvv I I lh gw 14m UUI

CLV.IÃ III-ab-UOK-nuo

Koil

A h

"ii uueS riot ieei inere is enuugn rodiatlun d«tecLiun eiluipoient in tne
plant; specliically, Un Lne radioactive prucess piping syslans (LI iliil
nut specity systea t'sj in Unit I onu In tne snleld building vent
sLock Iur Unit I. I.I Ieels Unit I snlelu buildtng veiL stack nein@
exire radiatlun okiniturlng equlpoient tu Neet Iederal guidelines." (SN)

"ne. Iueritlil«u Lne iulluwing CUKCern Irixe reVlew ul IIIC lili:, 'H lut
U'--IIVAneenit--poneis -are -iueateu far away AIXa Lneeiluilxwent tneycuntrul.'sn/

sK/jiu/ss lnuli.ates solely ri:lateu, iiut soleLy relat«u, Ur soiuiy slyill leant per deteroilnotiun criteria Iii t(ie tCIU vfullrooi vianuol ond opplieu
by IUH beiure evaluatiuns.
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REPORT NUMBER: 22900
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ATTACHMENT B

SUMMARY OF ISSUES, FINDINGS, AND

CORRECTIVE ACTIONS FOR

SUBCATEGORY 22900

Attachment B —contains a summary of the element-level evaluations. Each
issue is listed, by element number and plant, opposite its corresponding
findings and corrective actions. The reader may trace a concern from
Attachment A to an issue in Attachment 8 by using the element number and
applicable plant. The reader may relate a corrective action description in
Attachment 8 to causes and significance in Table 33 by using the CATD number
which appears in Attachment B in parentheses at the end of the corrective
action description.

The term "Peripheral findinq" in the issue column refers to a findinq 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.

0107A-R62 ( 12/24/87)
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>Ueuuty UF ISSUES, FlhulhuS, ANU CUKKECTIVE ACIIUNS
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REVISION NUHUER:
Page 8-2 uf 24

Issues Findings Corrective Actions

1 ~ 1111111 ~ 11111111

Element 229.1 - Calculation ol Orifice SizLs
111111111 '1111111

Sl)N

a. Flow element orifice plate's have
Inrnrreer ~ Ienlh cieh« eeiru III c..1 ~el c 4% c he ~ ~ e ~ ~ h ~ ~ ~ ~ Ccu ~ ~

In false flo» readings.

b. Orifice pl atei furnished by Heriam
lhc ~ ~ ~ eeeehht I neec ~ chh Jrh h ~ hrhe hrl
~ e ee 1 J vee ~ eur re cere ~ ez
sized because the supplier (Heriam)
used the plant" calcuiational metiiude
which does not compensate for such
tnln~s as Reynolds Nuueier, inSte~d ui
the Precise" methudc which,does.
These Heriam orifice plates have beeii
installed in many systems.,

a. Calculations perfuriuLd Oy tne evaluation team un flow
C ~ c eeuntS teeaL COule iiiiurr thC r eqiill Ld aICCulaCy def lnlt lun
of IVII Uesign Standaru US-E I8. I. IU established
differences between 2 percent and 3 percent of full scale
flow. Tnis differ«ncu was Judged by the evaluaLion team
tO be tuO Small tO be CunSidered falSe," aS defined.

b. Nnethur the urifice plates in question are "properly
S 1 cLu uCpeeeuS elec teir' ~ liiteelueu ues lgo piifRuse ~ Uf tiie
139 Huriain plate) installed at SIIN no misapplication
based on IIISIruper Sizing could bL ustabiished. NuweVer,
errors due to use of the "Precise" vs. the "Plant" sizing
methods were not considered In IVA accuracy calculations.

SIIN

a. Ilone required.

b. Ilie IVA Si)N Corrective Action Plan (CAP),
ICA8 845 ( I2/30/80) ~ has Deell rLVILMOII,
In suiiiiary, the CAP conivlts tu reviewing
and revising the S4NP safeLy calculatiun;
for flow measurement developed frum
orifice plates, tu accwm1idate putentlal
errorc Introeduered bu c Izlhge Calruelai lu Ial
methods. Ibis review process constitute;
ani acceptable corrective action oii this
Issue.

The IVA Sl)N CAP WaS reVISed SO that thu
corrective action is not required fur
restart. 1he basis Has a caiculatiuii
review wnich deteriained that the
Inwrree ~ >r Ihc crh ~ Inc I I t Ir e. ~ I e .'4c he e ~ u J ~ we ~ ~ ~ ~ ~ eeII 5 ~ ~ eee

calculations will be revised after
restart. This revised CAP is acceptable.
(CAIU 229 Ol SiIN Ol)

NNN

Flow element orifice pl~tes have
encorrect hole sizes which liil1 result
in false flow readings.

NUN

a. Nu instances ul uril icos IIaVIng 'improper liule sizes
reSUILIIlg 'lee false f luue feaderehs HerP fuured ~ ROV Leis
of system functions, specifications, ano orifice
contracts did Identity instances of incurrect uesign
parameterS wniCN Here later COrreCted Or WhiCO reSulted
In inaccuracies tliat are within the requirements Of the
fluW meaSurementS. F luw elementS FE-61-222 and 22be
Hillch Here addressed in NCll4412R ~ are exaiiip les.

NUN

a. None required.

228~ 12/24/8>)
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Issues Findings Corrective Actions

Element 229.1 - HUN (Continued]

b. Orifice plates lurnisned by Heria«<
Instru<nent Company are nut properly
sized because tiIe supplier (Heriam)
used the "plant" calculatiunal methud,
wnich does not cv<xpensate for such
thingS aS keynulds Number, instead of
the "precise" method, which does.
fhese Heriam orifice plates have bi'iiu
Installed In many systems.

UFN

F low element or~ f ice platey hav«
Incorrect hole sizes which will result
In false flow readings.

b. Orifice plates are nvL properly
sized because the supplier
used the "plant" calculativnal m thud,
which does not compensate for sucn
things as Heynulds Number, instead uf
the "preciSe method, wnich does.
fhese orifice plates have been
installed in many systems.

In«urit Ice plates supplied by Lhe Heriam instrument
ivv<pany were siz«d usi«9 Lne "plant" calculational
«<ethvd. Inese plates are installed in many HUN systems.
fne "plant" «<ethvd re>ulLS in a less accurate indicatiun
vf I luw b«cause it dues nut cvmpensate for viscous energy
luss factors (e.g., H«ynvlds number). Ine precise"
method accuunts fur such lusses and results in a more
accurate, usually luwer, indicated flow. fnese
differences du nuL riIsull in orifice plates that ". ~ .
are nu'L properly si'zed" »nen Lhe end use of tne indicated
flow is considered. Fvr example, »here tne purpose of
tne Indicated t lvw is merely Lu establisn tne presence ur
.abSence of f luw, the quantitative accuracy is not as
impurtant as in the case uf cuntrol or monitoring safely
variables. Calculations perfur«<ed in response to thus«
COnCernS un SI)N by the eValuatiun Leam SnO»ed that the
differences between tne "plant" and "precise" methods lie
in the range of 2 tO 3 f<ercent of full range llvw. Nv
calculations for loup accuracy presently exist. A
program that determines the instrument loop accuracy
require«m<~ts, includ>ng proper sizing by the
manufacturer, is presently In prugress at IVA. Ibis
prvgra<a will evaluate the "plant" vs "precise" accuracy
differences, along witn vtner factors, to deter<aine if
the total lOup aCCuraCy IS prOper fOr the appliCatiun
intended.

UFN

Nv elements were identified which have "incorrect null
siz«s, ur tais<'. flow readings using tne def Inition ln
Section 4.J.2, for tneir respective appllcatiuns.

Ihe "plant" metnvd was used tu Size many of the inStalled
vritices. Ibis «<ethvd was found to be appropriate fur
these applications. Previuus evaluations identified
differenCes up tu 3 percent between tne plant and precise
calculation metnods. A IVA loop accuracy verification
program is now in progress for all safety-related
syste«<s. A review ul a preliminary copy of the luup
accuracy calculation tvr Ff-/3-33 (Hef. 261) I«dicates
that the calculaLion does nvt yet address engineering
design inaccuracies such as tne uilferenc« bet»e«n Lhe

pldnL and prie lse hule-s Izing <<<etnods.

b. Ihe IYA MUN corrective action plan (CAP)
ICAU-329 (03/lb/81), nas been reviewed.
the CAP coexits to completing the
necessary loop accuracy calculations and
co«paring the accuracy to the safety
limits defined by Uesign Standard
EI8. I. IO. )his action will implemenL the
policy defined In Policy Hemorandum
PHU6-02 (ff8), Electrical Calculations,
dated Ob/08/86.
(CAIU 229 01 HUN Ol)

UFN

a. Hone required.

b. Ihe IYA UFN cvrrectlve action plan (CAP),
fCAU-439 (0//10/81), has been reviewed.
fhe CAP comalts to addressing engineering
design inaccuracies In the existing luvp
accuracy verification prugram for all
safe'Ly-related systems. Ihe loop
accuracies will also be related tv the
safeLy limits per US-E IU. I. IO. Ihe loup
accuracy calculaLions are scneduled tv be
completed before unit 2 restarL. It<ei<:
actions will implement Lhe policy d«i in«d
In Policy Hiv«vrandum PNUb-02 (f.LU).
E lectr ical Ca lculat iuns
(CAIU 229 UI UFN OI)

22UOU-IO ( I2/24/8/)
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Issue S f indings Corrective Actions

Element 22g.) - BFH (Cuntinued)

c. The acceptdbi liLy of urit ice p )ates
sized using the plant" method tu
provide flow signals for postacciueiil
monitoring functions is questiu»ed.
The orifice plate fluw signals Ux!st

,be within tne accuracies assunx,d in
the design calculations.

ULH

c IIII.'ii'Ilicus PIUviul»g I )uw Slglld)S foI'OSLacCIdl.'IIL
eon!Luri»g Iuw.tiuiis Jru i»eluded In the list to be
evaluated by the luup Ji.curJCy V«rifiCdt)OA pfugrdx!.
CUJSIIL'tiun UI tiluse LJ)cul Jtiuns Jild Lhe duuruuri4le
CIXXPJr)SU» tu the sdiuty lin!ILS p«r DS-EIU.I, IU will
Urovldt> actor.incu ~ ~ I ~ h ~ . ~ t ~ ~ e'eu r i I enact 4 ~ ~ . ~ .rr r 04ICIII,84 uI ~ Ji se UI I I II I
hu)I: sleds, ev«n Lhiiugn Jll PA)4 Iu»ctiuns are qualitative
in lidtufe diiii 4 Iiuie S iie uuSigned by the =piant= Nethod
Would provide suf f ic ie»t aCCuracy.

ULH

c. .Hone required.

UI 8

a. F)OW e)event OriliCe plateS have
inCOrreCL hOle SIZUS wniCh will reSult
IA false f InW ra dd! )nos ~

Hu Inslanees Ot I!IiUrfecl Ii'Llu tiliuA AI* lou. S ~ ..

w«re fuuiid fur ULH.
a Hone fequll eu

bi DfifICC plates Jfe Aul prupYI'ly
sized because t!ie supplier
used the "p)ant" caiculational !I!ethod,
which does not cuatiensate for such
things as i)eynolds'H!xxoer, instead ut
tne preckse" method wnich«does
These Orifice plates have been
Instd)-led-Bn many sysLedsir --- —-----

b. ine Iieridm Instrument I;u. I as nut I'ound to be Jn orifice
vendur fur ULH. The eddurity Of the orifiC«S were true
the Um!iel I)easurea!ent Co'. and utilized the "precise"
Au)u SIZIAg method! IUUSe Ol.if)Ces ffOX Ukg/dai)»y are
.thought to use the "plant ioetnoo.

b. Ihe existing Loop Accuracy Verit icatiu»
Pfugrdm for ULH w!II incorporate the
uncertainties associated with or)tie«
bure ho e z A of the Uovl/UJI)ey
orifice plates In order to verify tI»:
accuracy of the iuops. )lie CJ)cu)JL)U»s
will also relate the luup accuracies lu
tne appropriate safety li»!its p«r
OS-E)8. I. ID.
(Ho CAID)

c. Uncertainties in the urilice
engineering desks!»Is-I!ave-not-be -»-
:incorporated into the loup dccur4cy
" fi'icdtibn ca)co'dt-Io-s per
Uesign Standard OS-E.IU. I. IU.

J>kt014AEAS* ~ A401k

Element 229.2 - PJ»e) Drains
4ud41444444444u44

,c. A Loup»ccuracy 'Veriiicdliun Program will oe implemented
4 ULH to fevlew 4) I sJfety fL)ati d Instrument )Oops tU
cu»firm their accuracy. Ihe review tees was informed
that lfi'Is progrd!U intends to incorporate the design
engi»eeri»g UACertai»LII!S, Su'Ch JS Or)flee bure hule
sizing, in the calculatiunS, in Order to verity the
accuracy uf the loops. Ihu Calrulations wiiI also relate
the accuracy uf the loup to the appropriate safety li!xit
per Design Stdi!dard IUS-8IU. I.!0.

c. Ihe existing loop Accuracy Verificatiuii
Pfogrdm for UL)i wiii incurpurate

tili.'ncertaintiesassociated with urific«
bare hole sizing of the ULM/Udiluy
orifice plates In order Lu verify th«
accuracy of the loops. The calcu)at)»»s
will alsO relate Ihe loup drCuf~r inS tu
the dppropridte safety limits per
OS=rul8.1. ) U.
(Ho CAID)

4. There is a potential Iur liquid
dnd 41fburne fddIUact IVU CU,'lt evn ~

t ion spre Jd Js' resulL uf drd) ns
from fdd)udct)ve Ir!strIxxeIIL 4liu
sample pdnels being.ruut«J to

~~ ~~

f)uur itrJIiis rdth«r llidn tu
~d equip!U«V»L drains ~2')2/24/U/)

SUH

d. Hu hul l»strua!It ur sJ!4!I ing pdnel ural»S wer« luund lu
ui pipuu tu upi!II ~ suus ds 4 i»s

Hlllu I»stl'UIUU»t palii.'ls I I L Iul~ I ~ c L Ivl, I ~ ( L JsU ~

I-L-389, ),2-L-JUU, I-L-Jbl) w«r« physically identified
JS 4! Ing CU»»UCli»I ill Iil:. Iuildi»g up«n drJi» IIUJIII!I's
Jl puints luwur LAJ» Lh« i!>»I flour d!'J)»s

%>IH

4 HU»u IeqUIfed,
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I's'sULS I I»J I»gs Corrective Actions

tleaIent i.'29.2 - SIIN (L'o»ti»ULJ)

iVI»I«I.Lid Lv t»o sdar: »uddir. I»e JL'Slg» ut Lhe Open
drJI» hedd«i's precludes IIdckt lvw J»d t»e ndtur«uf the
Jrdt»s inve»tury r«JUCis perSu»»el expusure potential ur
spfe Jd Ul COOL JNI»dt Io» Lv lns I Unit ICdnt levI.'Is ~

fwu sddqIli»g pJ»vl drdI»s (Lubiclis IU Jnd N) were fuu»u
lv b«slial tdrly COI»I«CL«d Lv vpi'» drdl» headers.

Nu IlquIJ waste Is rilidsvd lfwa Lnvse drain systwas
unless it is first dr»Iltvr«d J'»d treated.

a. Closed (sidled) drdi»s I rwa
InSLrwae»t panels drv ruuteJ into vp«»
floor drai»s (regular drains) rdt»vr
thdn the closed (cu»LJinid or rddidttun)
drain systeaI.

wuN
I

d. A P»ySiCJI Wdlkdvw» Vt WUN Cu»l lnaS t»dt there dre ZU»ut
i»struIIe»t PJI»dts In t»e rdcewdy uf eJCh reJCtur building
that Jre Piped Into vpvn I ivor drdi»S. In dddittun,
Lherv Jr«. d4 tIot InstrwIx:»L pd»els in rvactor buildi»g I
d»J zl llot l»stl'UaIL»t Pd»I.'ls I» fI.Jctur bui lding 8 t»dt
Jl i cU»»ected Lu drdi» IIeddefs L»dt hdve OPill f luor drain
Cvn»VCtiOnS. In edCn r«drtuI'uIIJlng, toe I lvvr vfdlns
and drain heJJi'rs are port of a si»'gle drainage systeIa
d»d discndrge l»tu LNL redctur building swap. I»is is
unlike t»e auxiliary building w»«re tnere arv separate
"clvsed a»d Open" drainage systivaS thdt CvnduCt
draiIIJge tu Lritidted J»J nontritidted draiiI cullectur
t Joks ~ fespvct lvely. Itu "c lused" dralo systiwI ~ per se
irlsts within Lhe reditur uuildi»gs.

NUN

a. Nu»e required.

b. Tnere is a potd»tidl fvr persu»»«l
exposure to liquid d»d Jirbvrnu rddlv-
active contdaIindtivn beCduSV instrua »L

panels are draiiIeJ I»tu I Ivvr drdi»s
thdt are Open tu t»e Jteosphere J»d Jre
locaL«d i» an Jrvd ul nigh vperdt Ing
teInPerature.

b. Ueiduse»ut pd»vis Jrv IIipLJ i»tu vp««I t luur drJI»s ur
intu urdin»edeers t»JL »Jve vpL» f IVVI Jfdl»
Cu»»VLL Iv»s LNL pvli»LI J I fvf b JI'.kt Iuw d»d YL»t i»g
exists. Iluwvvvf, b«cJuse ut L»e sIadl I voluaIes hd»dl«xl,
t»e low L'V»LJJII»dtiv» lvvel ot Ln«et t lu«nt, 'Lhv large
sia«vt th«drdi»»«dders, J»d Lh«elevdtiu» ditl«renieS,
pi'I su»»l I «xpusur«duv Lv odckt Ivw uf putv»t I JI ly
rJJIOJI'.Live dl'JI»Jge I»tv lni vpuo I IUUI'ial»s Is Very
u» I ILL'ly. S Ir«I I Jr ly, bi'C Jose ul L»I.'INJ I I vv IIaaeS ~ Lh«

t««»lv»cy lvr dissolvqd gJsi's lv ILsdln in L»« liquid, J»d
tni reldLIvqly luw IIiVL»tury ul disSOIV«d gJSVS Lhdt
wVUIJ be I'JIIIUJCL IVV~ wit» gOUO aIJ I»tend»CO d»d »I.'alt»
pnysics procedures tIIV vvnting ut such gases Lnruugn th«
Open flvur drdi»S Sh»uld »ul. pruSV»L a SignilicdnL
pefsv»»el I.XPOSufe issv« under »ufwIal vpefdLI»g
cu»ditiu»s. Uurlng vp«rat Ivn, dwblent tea4IerdtuIes
Instde t»e cv»LJIIaa«oL du Iiut I.ri«ed Iib F, wIIIC» Is nut
sutl ici«»t Lv Ln»e evdpuI'Jtii>n ul drainage. Ihe r«Jitur
NUI IJl»gs JI'u»vt »vl alai ly uciuptvd duri»g pl.»IL

b. Nunc I«quired.

ZZUUU-IO ( IL/Z4/U/)
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ISSUvs F Iodiogs CurrecL(ve Actiuns

Element 229.2 - Kt!N (Continued)

,c. Floor drains in Ltie redctur, building
present a putentiai tur release
of radioactive fddteridl.

up«l'4L IUO, Mo«ll UX!IJSufu putellt I Jl !S WlgneSL ~ Awy I:Iltfy
iotv ttle r«dctur bullarliigS !S anddV Under admlnlStrdt!VV
cuwtrui Jiid in JCCUfa!Jitc««ltn substdnt id) hedllh phySlcs
pruCedures. Iiw. Lutdi expJSUI e putential within Lhe
f«JCtul'IU! IillilgS IS SUOII Ct tu Continuinu Wa alt!I phyC!CC
r«view. At sequuydw t!Uci«dr I'IJnt, 'wiiich is similar tu
«ilk rasa r'll.siisaaac ra.<v ~ tasau ~ ' < e uc u c It I . ~ ~- ~ 4 C C«cu ~ X v4 u ~ a ku ~ ~ u ~ )weal
reviews un tilts subJect dul ing 4 yvdl's uf upel'at(un ~

c Iil cacti feJI:LUI'IU!IJ»lg I loin Jfdins itiSCndrge tnruugh
drain headers iwtu Liie r!:Jctur building six!st.
PeriudiCJI)y, liquid «JSL» from Liie sumps is pixiiped tu
the tritiated drain cuilectur tdnk in the auxiliary
i«di lalinst kutmdl!y liqs ~ I.I «Slu tn Ih!C tank IC
reCyCI«d. Hu liquid MJSLU IS reieJSed from this taoik
lsna ~ Ss It's I It Sl muwt Los ~ 'v salad tl e4teu ~

c. Hund required.

BFN UFH

a. Hot panel drains dre disctidrged tu
Open f IOur drainS rdther Lodo intu
closed (portable) tanks ur Lo d clused
~ IV% rrah aB c c ~ DH

~ gu 8JB' a

-d. A physical walkdu«<i ut twe prwiets Confirms twe tulluwittgt

u while" nu wut iiistrusiieiit pdwet drains dre cuonvcted tu
— — t Iuor urdiirs L«u tiut s4mpfi'. Stliks dtikii&uoto Lfie-

Kvactur uuiidiwg f lour so tndt the draindge will run
dcruss tne Ttuur !!!tv 4 tiuur urdin.

u lo2 Iiut tiistrtxm:nt pa!tais Mwicn wave draii!s iidve iiu
connectlun tu t!ie plant drainage systeia,

/3 I!UL foStcm~wt Pdaw cls dwd 3U !!Ot ~pie sink dfdilsS
are cuiioecteu by gravity piping Lo floor drain sixXPS;
Luis pipiiig tssdt>U Cv1itjecied LU OpvIi f Iuur drdioS.

U Ic !rut iwstrutaent PJWels ~ wiiw >IJVv PIP»ig ur tubiiig
COOneCtiuoS LO d!iut SyStem IIJVe nO drd!nS roid Jre nut
I.uwneCL«d tu the pldot draiodge SyStcvx.

t«u iiut instrument paw!vis dwd six hut sdayie siims Jre
curwleeted-Lu gravity fip )fig L!ICO!Ig!I Open- CUIW!ectfuliS
( funoe I urdiOS ur Stdodp lpes).

u I'uur wut illstrUatvitt PJllvl itl'Jiws die cuilwected LU

SLJL!UU SUlvPS ~

Tne CAP aS LrdnSmitted by ICAII-4UU, ddt«ai
tent/In/W/ rascraunslc to Cruse r r I iV ~ riel ~ r a

Tracking Uucument 22g 02 IIFN Ui dnd
cixoat t's I VA to Lhe f0 I IUMIII'g Jl L Iuns

i. Conn«cting the drain oi ydllei i-2b-igb
to the rad«dste t'Iuur drain systeiii ~ ur
capping it.

2. kxtending unit I awd 2 nuwgenvrativv.
PTV cataral Irar ~ ctst Ir rac tra tuu I I ~ ~ .s ~

'drain. Koutiwg tne Uiiit 3 system Lu
the fluuc ucdin inStedd Uf to the =

equipment drain system.

3. A waikdu«n has Identified a list ut
drain pipes that have water Seals dod

cuhiaaCI tua ad a(hie ts dt iue
prucedufeS, KCI I dwd g, tu muwitur
wcy wmNoaiN tve n-sodses.—

Ioe CAP, lf pruperiy imt! I«i!X«I!Ldd,
acceptable Lu the evaiudtiun tedm.
(CAIU 22g U2 IIFII UI)

Sutiie ut LW« lb2 Iiut in>tt'tiawent Pdtu>l roid 3 Iiut SJUPI»
sink di'JIWS «W!C.W JI'C. Iiut Cunt!Orated tb-tile -PIJ:It
I!rdiodge System iidv«mdiiituitts ur otiivr dcdio pipiiisj
witCh is nut vdtVed, pt !

~ ur Capped

(Iz/L4/u/)
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Issues I' «di«g 1 Corrective Actions

Element 229.2 - ULN

a. Itut panel drdlns Jre disL'tldrgLd tu
upen floor drdin> rather ttldn»I«tu
closed (portable) tank> ur tu J L'lused
drainage sysLem.

ULN

J Ille ev J luJlul'L'LL'llll!«L'JL«e Iul lowing l

u tll«« llut l«~LI'IAIA.IILpJ«LIS J«d u«L gl'Jb Sdlvple Stdliun
have dl Jins Lu««el.lelt Lu 4 I loof dl'aln ~

U Ihl' Iuul dl'JI«S JI'L' I I Cu««ected to either the
triliated ur «u«lrltldled wa>te holdup tank.

ULN

Nu«e rl.qulrLd

u I«L'SL' J«As ulsL«Jr JI.'u lhe I iquiu radwaSte
plucesstng equlpme«t.

u tlu I lquiu wJste is I'I'ILJseu trull this equlpme«t unless
IL Is t irsL IIA«liturLd Jnd treated.

u vuteIIL i J I exposure ut oper Jt. i«g persunne I is
insignificant.

11111 ~ *A1111 ~ 1 ~ 11 ~

'kiement 229.3 - Circulating ttdter
111111 ~ 11111111 ~ 11

St)N

(N/A)

!IUN

(N/A)

NUN

bqN

(N/A)

IIUN

a lnstrumentatiun tu munitur f luw
through the couling water diffuser
to tne river hds insuft lcient st,atlc
presSure ("ltater head" >, is puurly
located, and is inadequate to
measure possibly contaminated
plant water discharge.

a. IVA llds IInptelle«teu curreLlive JcLiun in Field Lhd«ge
Itequesl (I CK) Nt'-I lub (UJ/lg/Uu) J«d related Kurk Plan
F-NP-Ilb5- I, KU Iu>/Zl/Uu) tu relocate t luw trdnSmitter
Fl zl;Vd cluser (i.e., lower) tu the couling tuwer
tlluwlluwn pipe which Iedds Lu Lne diftuser at ttle river.
This act.iun I.«sures t«dt Lhe sensing lines ot fluw
trdnsmlLt«r I'I 2)-90 cJ« bL filled and mJI«tai«ed in d

wdter-solid" cu«dittun Jnd, thus, resolves thL cv«cern
wit» inddequdte stalic pressurL Il.e., wdter hedlt").

d. Ihe Problem Uescriptiun uf CAIU ZZ9 UJ ttUtt
Ul (UJ/UJ/81) stat«s:

Nlrlng cndngl.'s JssucldleII wlltl
tt«.'eplacementof f luw transmitter FT-2/-9U

have not been made. Flow clew.nt
(ann«bar) FK-21-98 is Inoperable."

lne corrective action pldn (cAP)
respundi«g to I:AIU Z29 U3 WON Ul states:

ZZUUU-IO (IZ/24/U/)
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Corrective Actions

6 l«ment 22J.J - NUN (tuntlliueJJ

Ivil »Js I'CPIJLUU t»« 1 lusi LfaiiSmILLLr With u»« t»at will
fL'INJIU tUIII.LIUII4I wiiLis subaicfgL'U Lu PfuLLct the
LIailsmlt tet trusa luL4l I luudl»J ut the manWJy in WhiCh it
is sile asuis is Ln Nr I IUJ siiiit wUfe I l4» F-Nr-I IUV-Ij
ttiissuvL'f, sill'liig l.»Jilgs!s assUcldtLU with Lne replacemciit
suid r«IOCJLiun ut tn«Lransmltter naVe Uut been made.

~ kewlriiig will b«duii«uiider tLtt-U4JI (ud/Ib/UU).

III LULs pfUCLsss Ul ssasdlf Ii'Jl iii»S ssist rs ~ lat ~ ~ ii I ~ ~ iisss f I se
instflaIIL'ULJLIUII

~ LIIL'»»ubar fluw element (FL 2/-JUJ was
Us'ULU

1
vs ~ Uiaeu a»is inlet ~ lsJisl ssl ~ siss a s ciiucs Lii Liic

dliilUUJI'floper able, IieL'L'Ssi tat ing its replaceiiiL'Ilt ~ Uata
btieet tiu. 4 LL'll-Uabu (Od/du/u/ j wlii iivpieuent
feplJCLwsL»t Ut ttiL" s»wiuuar Flow «loan>t.

"Approved Engineering Change Notices
643I and o465 will correct
Instrumentatlon problems Identified by
empioyee concerns.=

Implementation of 6CN-6431 will complete
th« replacement of fluw transmitter
F I-2l-98, including wiring changes.
ks'N I 4esl sssst sl Ia ~ nnl sn inn shn 2 In

~ ~ n '4f ~ U ~ V \ f ~ vn
element'nd reworking tne Instrumentation,
ais required.

Ine schedule for clvnpletion of the
currective actlun is before initial Fuel
load uf itUN Unit I (i.e., milestone
"UFL-I"l.

~ ne «valsiatiufs team coinciirs Iilthi tisis
currect lve action.
(CAIU 229 03 NUli Olj

~sCMUi ii

(N/A)

ULN

(N/A)

(N/AJ

ULti

UFN

(N/A)

ULN

(tt/AJ

aaaaaaaaaa*aaga ~ ~ ~

f iement 2ig. b - l.untrui Air bystL~a
1111 ~ 11111 ~ 11 ~ ~ 111

SON bqN

a ~ Volliasc Ut aii fs.'ceivufs iii cuiitful
air system is insult ILle»t tu
ensure that cuiitrul systeais will
funcLiun in the «veilt ut a
gut liot1»e air liiie br«ak.

4 llii:II: Is SUI I rc IL'Ilt LJ1IJi. I ty ~ fL'duflitJi»;7 J»d 1>ul Jt IU»
pruvlsiuis 1» L»e bqw cu»trul Jlr systems tu suppuft

'systens rLqulf«d tur sate Snutuuwn far all Ueslgil basis
L'VL'»LS ui'iui»Jtiiig Wit»l» tn«ACA. Nu uui lluti»Ls bri,ak
JSSmapt lu»S Jr«. reiluired In t»«SJtuty-related RCA
LSSISI aalsssii

a. NU»e required.

- IU I IZ/24/lt/I
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lssu«s t twdlwg> Cur rer t iv«Ac l i un s

Clement 22g.b - St)H (continued)

b. Periphera I f ind t wg.

tzSH

a. The vulume of Ltte air receivers tw Lwe

control. air system is iwsutficiewt tu
ensure that contrul systems will
function in the event ul a guillutiwe
air line break.

b. ttuw«Ver, IVA~

2 r«VtuW uf »igt> «Wprgy ptpe bredkS WaS
idewtit Iud d Iw,mhel ut Unacceptable interactions wlllcll
Cuulu CauS« lu» ut Atn tunCt tun in the eVent uf a Single
tai lure In lw«undtt«cled ACA train.

Hdtt

a ltll Iu lS sut t le!cut CJ(hletty ~ reduwdawcyy dnd ISulatluw
pruvtstuw tn tt<e HUH cuwtrul atr systems to suppurt twuse
syst~i~s required fur sate Snutdown for all d«sign basis
events originating witnin the Aurillary Control Air (ACA)
subsystem. In dccurddwcd with ttKC pipe break criteria,
nu guilluliwe break dssumptiows are required in ttie
Sdlety-r«lated ACA subsystem. Iluwever, the Stdtemewt tn
the lirst sent«wce auld sttll be valid it d guillutlwe
break wer« tu uccur i» ttie ACA subsysteN, as stated iw
ttte Wdw t'tnd I galette nndlySIS ltepuft ~ pallagrapn 9.J. I.J.2.

.. ~A
b. Portions ~ rllidry Lunlrul Air

ACA) sub' p lwg wt ttlln Contdllrm.wt
e not dde((b ly 'epdrated t rum higtt

e rgy pipitT C r in breaks would b«
li «Ig~eS t di lure of ACA piping,
whl h~~ uw with d stwgle
fai ri' gpQec ed ACA train, cuuld
resu ~i s Bt'.p nctiuw. inls
funct n t~qu u sat«stiutduww
follow igg~e p e bre s. tbwev«r,
unly on u dcceptdh l actiuw b«tween
htgh etle pl d+ CA Ipiwg wdS
found thr U wth sy LLXls
analyses. It 's jwte~+n wulved Lhe
4-inch pres u add sprOjg)ne

Ihe currecti p la <4u> drded by
ICAU-IUI, cuns 's aw ySj Ict>
limits pnysica c nggs L$4i
Inslallation uf n isbldtiqyrf t un th«
train A I-inrh A ~us r ua ui
the potential Inl d~ Jgegie -iwcl>
pressurizer spray It

lwu evalualiuw l«mr ui urr«d ttwt
sat isfactury implem n a iun ul ttle
corrective ac t lun wuu I su I ve the
sp«ciflc problem uut I I< d itwiw tw«soul
of tnis evaluation. Ih urreclive
actiun tor tne prublem d c ib«d
CAIU 229 0> 54H Ul haS be i l«led.
(CATU 229 Ub St)tl Ul)

Kdtl

a. Hone required.

22UUU- IU ( I i/H/U/)
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lssu«s l I I id I IIIJS Corrective Actions

tleinent Zing.b - SttN (Cunt lnued]

IAU'uvdludtluii tudsu Jtsu tuund Liidt there are nu
Uildl'CUPtdble Putuiit lail I!!tel'dCL(UIIS bl'LWel'A IiiaJN Energy
Piping wid AI.A subsystnu piping inside containment, as
IIJJ UUUA Llle cdsia ait SUN.

OLN IL nbrn
IN/A'I

UI Iulrt

J. The vullue of Lhe Jir recdivers iii the
coAtrul dlr svstav1 is Isl'Llai I Is I ssi I. ~

ensure tndt cuntrul systc~s will
faanrt i. I ~ ~ ~ I...a.. ~ .. ~ *....I ~ ~ ~
~ vLIUI~ sil Lsiiea iaviaiil UI Ii 'jjiiiI iullnu
air line break.

(ti/Aj

d. Iiiere is suit ilieiit fJpgcity, r«uunuancy, Jnd isulatiun
Pf V IS Iuii lii Lite Utti CIrvN>fesSUJ 4 If SystusA lu SUPPUI l
thu)e SystLQS required lUI'dfl Sniitdown fur dli design
UJ>IS i.'Vi'IILS UI'»JIIIJL IIIIJ ifltnlii Cilia esvl'!it lJI dlf S7SLL'll
(LA>). In JCCUrda»ice Wit!i HNC PiPe break Criteria, nu
gui llutine break assudtit Iuns Jr« requlreil in tile LAS.

(N/AT

BLN

None required.

L L L

Element i'Zg.b - WJL«f INJlity Systew
1 ~ 1111 ~ 111 ~ 111 ~ 1 ~ 1

Itic evaluation ted!4 Jlsu luund Liidt ttiere are no
undccePtdbie PIJta ntidi inierdri jsaAS betnnlsl aaigia end!gay
piping and tne tA> pip»ig, ds ndd been the case tor Lne%S.i.... ~.. ~ Lsau\ ulpv ~ vv ~ e JyvLCvs vL +III~ ~

a. Mater OUJIILy Hunituring Systc14 (4JT
ruay Ci!AldiA rduiiiaiCtivi! 1idterl 4 IS
under certain accidenL cuinlitiuiis.

>itN

J. system 4J pipiiig Ill liii~ pipe CAJbe wds tUU!id tu contain
radioactive eiJteridi iiul wily uui'Iiig pustuldted dccldwit
CUAJitluns but, by d«sign Inlwit, during nufu!JI pldilL
Upei'Jt IAg cUiid I I Iuns

St(N

Nunc requlrwl.

b. Lack of isolation wid drdin valves
dnes nest pa raut ~ rusntrsaiis si ssft'Iauseni

fe!Ovd I ~

b. Systen 4J pipiiig wds tuuiid tu Contain iSuldtiun valves.
TIIUL~ va I v ~ s I res IIUI I 4 J I ea I ~ I~ tales ~ ~ I I ~ IIJ Le

sysiwil 4J pipiiig wds iiiliiid tii cuiit4!ii vdives liidt cuntful
the dr dining ut el t lu«nt wider buth operating Iuid
Iodliitl'!Id!ice i.'Uiidltlulls, Illese vJ Ives dfe iiiit lUI.Jted»I
Liii! pipe ctldse.

None required.

Ada!it !sass da I sarasa'Jaui I sisL ws rs ~ fs Jsa I I id ian I dks n isa read Ir s

pursuihiel UAPusure Lu rduiudctiVily Lo levels beluw Lh«
I i. ~ s ~ I s ss fitins
~ ~ Ls ua ~ va
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Corrective Actions

kleaIent Zing.b - MUtl

a. Mater Itu41ily Hunt turing systee L4JI
Iaay, cunLaiII radiuacl tv« Iaaterials
under cert4ln Jccid«nl cundiliuIIS.

J systeaI 4 J PIP lllg In llle P IPe LIIJse w4s tuunII LII cun'Lain
rJdluJLL Iv« IaateI I Jl nul ullly during puslulaled JccideIit
cundit tuns huL, IIy destg» inteIIL, during nurIaal plant
upeI'Jl Ing culld I l lens

'MUN

J. Nunc required.

b. Lack of lsulaLiun Jnd drain Valves
does not perIait cuntrulled effluent
removal.

UFtl

U. hysteria 4d piptng wJs tuulld tu cunlJln iSulatiun Valves.
lhese valves 4re nut lucJL«d In tne ptpe chase.

SysteaI 44 ptptng wJS tuund LO Contain Valves tIIat Cunlrul
the draining of etf luenl under buLh operating JJId
aIJinteIIJnI.e Iu»diltuns. IIIgs«valves are nut located in
the pipe chase.

AddILIuIIJI precautiun> wer«. fuund lu be taken tu reduce
personnel expusure tu radtuactivity tu levels belo~ the
IIIaits uf IUCFRUU.

UtN

b. ttune required.

UFN

ULN

(N/A)

aaa ~ aa ~ aaaaa110JOA

E leoent i.'Zg.U - la«r Lev«l Switches,
oaaoaaaao ~ ~ Jaaxa ~ a

(II/A)

ULN

(N/A)

(N/A)

Util

(N/A)

St)N

a. LeVel COntrul SWItches tur Chi I led
water systeaI «xpansion LJIIrs du nut
provide for 4 suitable Iaeans tor
autoIaat Ic ref i lling of tne tanks.

s4N

4. Ine presenl ax:LIIud ut pfuvldIIIg JutuIaatlc aIJkeup Lu tne
chi I ted wal«t systIaa selt JIIly cunslders Lne felevJIIL
destgn 4nd upeI'aL'lng pJI JaIeteI's, 4nd Is an Jcceplable
design,

Uperatiunat ditl leulties ur exce>sive Iaaintenance history
for tne CIxaPression LJIIrs tilling arrangeaent IIJve nut
b«en ducuIaented at SIIN.

J. None required,

ZiUUU-IU ( I //84/U/)
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Element ZZV.U - KUN Wdh

a. Hakeup to the air (u<tdttiuntog
chilled water system (u<apressiuo
tanks requires inefficient.manual
fhhtrOIC Fhl le asst |c ~ ~ ~ acct ~ ~''J u<

should be pruvided.

|<. Mdo dfJHlogs shuw loat Lite (IUSe<l (<tilled water luups
Support<op ilVAC tu Lhe ivlluwing areas e«<ploy cuu<pressluo
Lanks with 'tl<e Ident il <ed level switches control I in<3

~ t .. ~

u tiaio (uotrui ruu«< draw<o<3 4/Ju<tb-3, KV, level swit(he)
0-Lb-Jl- I /U aod 0-Lb-JI-I Jb

a. Nunc required.

u b«utduw« «uat'd <uu<tt dt'awlna 4/t<0bb t< K IV ls vs I

)w<t(hes 0-LS-Jl-/I aod 0-Lb-JI-141

u Lie<.tri(al <<ua<'d t'uut<t J<'awin<3 4/<<ebb-/, Kl/~ level
sw<L(hes U-tb-JI-Z.o Jo<l 0-Lb-Ji-ebb

Phy>l(al walkJuwos (unlit'«ted It<)Lallatiuo ul ".Her(uiu
Nudei ZUII< /UIU CI bU I luat tthts ls Vel SW<t(hec the <ue

each (u«<pression tank. Inese level switches cuoLrul
sole«uld oper"ed Inlet v 'Ive Lnefeby pfuvidl
automatic makeup. four<i is ou pruvlslun fur t«anual
upe<atiuft afte< l<ilt<al system filling. I<<is <S simliar
tu the Le(<o<lques used su((essfuily at'qN. I<ie cuocero
ls nut valid Iuf Louse systeas.

Ihe Luo(ero I ists tot.'ul idwlo<J instru«te<its assu(iated
With Lne abuVe Svbttc<ts 0 < b-<JJI-I/ < tJ I I/
U-tb-JI-MJ, aod 0-Lb-Jl-AJ. Ihe CorreCL Lag numbers ot
~ hese <<<set nil.'oss we< e ~ <iiiiiu au ut: w t a Jt <cOt
U-Lb-JI-/I, U-FbV-JI-Z(J, and U-FbV-JI-AJ, respectively.

Ine (hi lied ~~ter syst(w<s that cuul tne iocure iostruhmnL,
ruua tw<ploy open expansiu<t tanks (drawing 4/wdub-b, R 14,
level switCoes Lb-3I-JOJ co<d Lb-Jl-324l. KdN drawl<<us
show tnaL these systems are out desi<3ned lor automatic
mgt„„p f<a.g f.,<,(t in'< 0< ~ i< S <cue< c < ~ "<|.,c <c L c alarm
and tu Stup tne cnilled water (if(elating p<mtps un tank
Iuw level <ia<lua I makeup upel ation lsLheo pef loft«ed uy
upeiti<w3 haoJ valves in t«e inlet line. fh<s SyStem dues
nut eKlst aL bqN. Ihe Cu<i(ein ls correctly e«piessed but
out valid In tnis case, since I.he swit(hes perform as Lhe

design orig<nally intended.
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Corrective Actions

t leecnt 2/g.8 - UFH

(N/A)

ULN

(H/A)

*a*«a«a«a««aaaaa44
Element 22g.g - Acuustics Hunilurtng

I*1AAa*a*~ 11« ~ 0 ~ I*

Ut h

(tt/A)

ULN

(h/n)

UFH

(N/A)

ULN

(H/A)

(H/A)

MUH

a. The "Acoustic Hvnitvrtng system«"
design basis is cnalleny«d on ttt«
absence of redundant data recorders.

b. Peripneral tindlng.

BFtl

(N/A)

ULN

(N/A)

Sqh

i tt/A)

MUN

Ihe Luuse Parts Hvnlturing systee (LPHs) «htcn is
referred to as the "acousttcs monitoring system" in the
concert', is not salety-related and tnere is nv
requirei«.nt lur data r«corder redundancy. Ihe LPHS will
still operate anu alar«t it th« uata recuruer is
unavailable. A spare data recvrder is available at the
plant.

b. IL uas tound that although ttegulatory liuiue I.I$3

requires an LPHs descriptiun in FSAK section 4.4.b,
"lnstru«entativn Application, Lhe MUN FEAR includes
parLial infureatlun in S«ctlun l.b.l anil uthvr
unreferenCed pieCeS in tne reSpOnSeS tO HMC queStiVnS
ZZI. IO, ZZI F 13, and Zzl. Io. In addltiun, a required
reform«.e tu Ln« tectniicai spectii«atiuns was eissltig.

(N/A)

ULtt

(N/A)

St)N

(N/A)

MUN

a. Hone required.

b. The TVA MUN CurreCliVe aCliun plan (CAP),
ICAU-ZII, nas been revie«eu. Ine CAP

comalts to revising Lhe FSAII to reflect the
LPHS Inforuativn included in tne response lv
NNC I)uestlvn 221. I6, and tu include a
reference tv the applicable t«chnical
specificaLlon section,
(CAIO ZZg Ug MUN Ol)

Ut'tt

(tt/A)

UI.H

(H/A)

ZZUOU-IO (IZ/84/U/)
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Corrective Actions

tt ~ ~ ttttt~ 1 ~ 1 ~ 1 ~ 1t
Eleeent ZZ9. IU - Mercury Switcn«s

1111111111111*111 ~

a. Use of eiercury switci'les
l ones dies ka ~ i ldsin.
practice.

in the Uiesel
~ ~ .. ~ . ~ .

~!4L1 1 Ioil4 la IL
d.'Eviu«nce todl Uiercury switcoes were installed dnd then

I
LdkLii UUL dt s!IN Jilu I L'p i aced wiln otner switches- could

out be fuund. UULUI!ILUitdtion early in the design plldse uf
S!IN indicates lndt suc!I ik rcury switcnes were, ds a
geilel Jl pl'aCtiCe, tu be dvulded. fne preSent
inslruienlatiun installed in Lhe'Uiesel Oeneralur
BUI Islisiu I( ln 1safra«IL ~ Ai as i ~ aa ~ ska i!id I'I r i ~ 4 ~ . ~ ~4 ' - C ~ ~ a Lr ~ ga ~ ra 4AU4I Is

Us-NIU. IIZ wnich restricts tne use of s~itches containing
~ ~ LL ssselsUsy. Piiyslcdi wdikuuwn ot the uiesei den«rdlur
Uuildiog al SUN veriti«d tnat iiu UierCury containiog
switcn«s are presently iiistall«d.

SgN

a. None required.

a. Use of ikereury Switches in tile UIUSel
Gene a oi Uul ding !s a quest iiiodble
practice.

RUtl

Ihe present loslruaieotdt iuo Installed in toe Uiesel

i
bi!iitftaur Uulldliigs ls in dgreestent wiih IVAi Ueslgfi
Stsnktard US-IIIU. I.Z, W!»Cn reStriCCS,the uSe Of S~itCheS
Cullldlnlllg tf«e eiefCufy Irl Safety-related SyStesXS ur
cotipuneots uf nuclear Puwer planlS. A pnyslcai walkdown
ot tne Uiesel uenerdtur Uuildings aL K5N deter!tined tndt
the tyues ut swllClieS.liivlalled is> Lne vdrinuS urucess
systems wlllllilthis IJcl liLy du nuL contain itercury.

RUN

d. Nunc required.

Lirdit SwitCnes Cuotdiniog tree kierCury were tound tu bL
inStaiieu »i ine uenerai lieciric suppiied u.g LV
swi tcoge Jr ut Ln« f i t tn diesel geilerator, wnlch w as Jdd«d
dl d IJter ilail.', ill«si'. switch«s ~ which CUASIstUte dA
exception Lu Lh«ULnerdl rule excludinu free m rs.ury
wei'ia iavdlildl«J Ioid approved by IVA letter frixt
F N Cll«!lail aa I I ~ I ~ I I I ~'srlr ~ i 1 ~ ~ i«rl« ~ 'Ilr 'I ~ ~

~ « ~ \ ~ ig ~ naLea ~ ~ ag aa ~ aa il I ~
'au

U. U. Sdsns, I'«k«rdl LIULtric Cu., Ul/29//4. Ioese llrtit
siilLL'ALas serve Js level ilig aids lo itic circuii bfedker
eleVating steCOJOISIU Jiid Jre uSed during kidintenaOCe
uperdlluns uoty. IAL IIt suppli«d switiligedr fur diesel
generators IA, ZA. IU, Jod ZU du nut utillte lie!it
swits!ies fur this tuocliun.
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Corrective Actions

Element 229. IU - UFN

Use of mercury switcnes in Lne
Diesel ueneratur Oui lding is
a questionable practice.

UFN

Ivn Uuiu»<e«tdt<u« i«U<catus lndl tne r«placemenl uf
mercury switcnes in syste<» 39 at UFN was initiated
l2//o. Necords i«d<cating tne co»piet,ion of the
repldcL'<»ent could nul be Iocdted.

i.urlner, internal IVA Uucu<»entatiun indicated tl<at
u<ercury switches were, as d g«neral practice, to be
avoid«d. IYA Design standard US-HIB.I.Z restricts the
use of switches containing free mercury and defines the
policy for r«placing existing c<»«ponents containing this
e le»<ent.

Physical wdlkdvwns u< l«e Uiesel Ueneratur UuilUings dt
UFN, along with review uf vendur prints anU C<»n»erCIal
literature, establishid tne existence ol
mercury-containing switch«s in the following syste<»s:

a. The CAP tranS<»illed by ICAU-4UI dated
08/V3/81 responds to Corrective Action
Tracking doc<»»ent 229 IO UFII Ul. Ine CAP

notes that an evaluation ui all mercury
cumponentS will be performed to doc<»<x.nt
justification for continued use of the
c<xxpunent or replace the cu<»ponent per
HechaniCal Uesign Standard OS HIU.I.Z.
This will ensure that mercury
swltcl<us/co«ponents are evaluated fur
acceptance 'or replacement.
(CAIU 229 IO UFN Ol)

I'uel oil system, sysl«m 18

0 LUZ Sturdge, fire pruleCtiun, anU purge SySLe«<,
syste<n jg

Uucu<»entatiun in dCCurUance with US-HIU. I.Z, tu
substantiate evaluation and appruval of mercury switches
in lhe auuve systems could not be establlsned.

In>Lru<»enls uf d Ulftire«i mdke dnd model w<tn dry
contacts are cu«<»ere id lly available to perform equivalent
functions.

Tne wdlkdu<n<s rev«.'w ut vinUuf Prints ~ and cu«<»efcldl
lit«rature lurther «Stdblisned tne I'act tndl process
se»s<ng sw<LCheS i» utner diesel generator support
systems at UFN uu nuL cunlaln free »<ercury.

22UOU-IO (12/24/U/)
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Corrective Actions

Element 22g.lO - BLII

a. Use of mercury switcties in the
0 lese I Generator Uui Iding I s
a questionable practice.

ULN

a. Internal IYR duc!nwiutatiun indicated that mercury
switches were, as a general practice, to De avoided. IVA
design Standard Us-!IIU. I.Z restricts tne use uf switches
COntai!!lng free meFCury anil ita l lneS the nni!C

ful'eplacingexisting cix!!I!une!!Ls containing this elexmnt.

Vnysical walkduwns ut tin! Uiesel Generator Buildings at
ULN, along with reVieW ui Vendvr printS and Cunn!erCiai
literature, established the absence of mercury-containing
SwitelieS in thiS lacility.

None required.

11av1aeaana1 ~ ~ aria
Element 22g. I I - Kadiatiu!) Mu!!ilurinu

*11111111101111111

St)N

a. Ituantlty of radiation detection
equipment in the plant is deficient.

b. Radiation monitoring syslem IHN>J tur
process piping HNS needs more
radlatlan deti cttnn enuiivhent,

SUN

a. Ihe S!IN HNS has sufficient detection and samtjl!ng
capabiltty to «i et the requirements uf lo cFR 20,
IU CfH bO (including but!! APPendix A a!!d APPendix I),
Regulatory GuideS I.CI, U.U, U.IO, NUHFG U/31 and NUHEG

O33/-,--buppletwM- I! —.Ine s!Itt RN> compares Tavurabiy witt!
equivalent systems at other licensed and operating
P!IH's. The %litt RNS also adopts presently accepted
industry practices in its design requirements.

b. Ihe preSeut process p!ping LUIS lnoludtn s ~!!t liat tnq
systems, monitor all systems.naving a reasonable
~tent!al for- radioactive Inventory as alell as a)I
release patns. Inis is cunsistent witti presenL licensing
requtreeENts lor Siln and lhe NHC SLR whict! remains vaiid
even tliuugh it dues nut cunslder the lmproveaients made

since iL was filed.

a. Rune renul md

( I2/Z4/U/)
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issues F i»dings Corrective Actions

. EleIaent 229.11 - SIIN (Conti»ued)

C. Shield building vent stack HHS dues
not have enough HHS equipment tv meet.
current federal guidelines.

d. Peripheral fi»ding.

e. Peripheral tinding.
)

ttUN

c. I»e S»leld Uuildi»9 Ve»L stack KHs has sufi icie»t
equitxItunt tu meet IU CFK 20, IU CFH 50 and Regulatory
Guidi 1.2I ruquiruIiIents. It has been modified and
expanded tu meet NUHEG 0/31 aIId tIUkEG 0/31 suppleInent I
post-fHI requirements.

d. I»e SIIN FSAH has nul been updated to accurately rut lect
the auditions, mudifICativnS, and improvements made to
the SIIN HH'S since IHI.

e. IvA uesign Criteria slttI-UC-U-9.U, incorrectly states Lnat
the cvndenser vacuum PIxISI exhauSL Vent mOnitOr iS
provided to meet Regulatory GIuide 1.4S requirements.

KUN

c. None required.

d. fhe corrective action plan indicates that
the post-IHI addi t iona I monitoring
requirements, presently in the design
drawings and the SIIN HHS Uesign Criteria,
will be added to the St)N FSAR in the next
annual revision.
(CAIU 229 Il SJN Ul)

e. Ihe revlsiun to the IVA Uesign Criteria
SqN-UC-V-9.0 Hev. 2 is for clarification
only, and is not warranted at this time.
(CATO 229 II St)N 02)

llUN

a. There is not enough radiation detec-
tion equipment in the plant to meet
current federal regulations or guide-
lines. Radiation monitors provided
for process piping and the shield
building vent stack are examples.

a. The NUN Radiation Hunltvring system (KI6) has sutf icienL
detectiun equipInent to Ixeet the quuItitalive requirements
of IUCFH/0, and IOCFHSU (including both Appendix A and
Appendix I), and Itegulatory GuideS 1.21, 1.91, ft.8, and
8. 10. ftlis overall finding is supported by the follo~ing
more specific findings:

v WUN is similar in uesigII tO SIIN. In a recently
COXIIleted evaluatiun of the sub3vct concern tur SIIti

(E leaIent Kepvrt 229. Il(d), KeViSian 2, Ol/UU/81), it
was concluded that tne cuncern is not valid for SIIN.

u A uelailed Cumparisun vt tIIe KNS design criteria and
licensing dvcIxnents fvr,wUtl and for St)N stIvws LIIat a
number v( differences exists between the radiation
muniluring equiPment pruvideu fur thI.'wu'Plants.
ttuwever, a coIIpartsvII uf Current aS-built drawings aIId
InsLI ument I ists fur wUN and SIIN shows that lhe RHss

fvr t»e Lwu pla»LS aIe eSSentially ttIe Same wil» one
excepllun; viz., eig»t (8] main steamline radiation
mvniturs wIIlch satisty the requirements ut Kegulalury
Guide l.g/ ltavu uuvn i»stalled fvr KUN but not fvr
UIIN. IIVA ltas cvnviltud lo IIistall main sluamline
radiatiun vvI»ILvrs at 'WK.)

a. None required.

22800-IU ( 12/24/U/)
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Currectiv« Actions

Element 22g.li - MUN (Continu«d)

u In a Ivti I«lter tu l»« ttKC dated January JU, lgU4, fVA
cua>aitted tu ittstall rudundanL high-rangi~'radiation
axtttlturs in Lne WUti cuntaittment, In both upper and

c>w:'rliaeiits ~ by fiiel loading. Lurrent as-oui ll
drawings and Instrument lists show that ttiese iaoniturs
iiaVe been inStaii«ill IluweVer, tiietr inSlallatiOn iS
iiul retl«cted in tiie current verSion of ttie MUN FSAH.
ititii tne ltistallatiuii ut these muniturS,'MUN Satisfies
all of Lhe quantitative uost-accident radiation
monitoring requlruta«nts of Kegulatoi'y'liulde I.JI,
Nevtsion

h Pea tnts a~l xi ~ ..ti . ~PvI Iyhs ~ s e ~ ~ llu ~ Ilgo b. Iii audition, uuring lne evaluatiun, the evaluation team
fuuitd that a number ut inconsistencies exiSLs wittiin MUN

destgtt documents and b«lw«en tnuse documents and the MUN

FSAK. Soae examples fol luw:

Itic latest version of rtN MUN KHS design crtteria
(MB-OC-40-24, HO) dues not agree in taany instances
witii Chapter ii ot tne NUN FSAK. ftie twu shield
building veiL iaoniturs identified in Lhe design
criteria are replac«d in ttie FSAK by four moniturs.
Alsot the I SAK nas identified taain control roue a!r
intake muniturs ttiaL are not mentioned in Lne HHS

des iuil Crt tel'I a-

b. CAfU ZZgll MUII Ol stat«S ttiJL a lluialii.'I'f
inconsistencies cuncernlnu the kHS exist
within itUN design doctxaents and between
these dncsawsntc atid tlie MUw F(au flla ~ s

corrective action plan (fCAU 285,
03/I2/Bl) conalts to eliminate ttiese
Inconsistencies by revising or
appropriately taudlfying ttiese ducwi'nts
and the.FSAH before initial (uel luad al
the plant. Ibis action is sat lsfaclury lu
the evatiat Inn to~ss

(I.AIU 22g II MUN Ol)

u Sixtat uf Liie radiilliiiiiraurtltufing feHuirextv'tits
runtained in tne taust recent version uf the MUtt desigtt
criteria for post-accident monitoring (PAN)
(MU-Uc-JU-/, Hl) do nuL agree with tne MUN KH) design
criteria (MU-UC-40-c4, HU) or Chapter Il of the MUtt

F>AH. Fur example, the accident ranue munitors
SPeCified by MU-UC-JU-1 fOr the uPPer and lvwer
c<sll)arty>tits uf I it 4 ntaitawnt w IIrli sr n ~

included in MU-UL-4U-84, nur are Lney identitied in
ttN FSKH even liiuugri tiNy iiave been cuvtaltted Lo ttle
ttKC attd are currently Iiistalled.

2 ( IZ/24/U/)
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Corrective Actions

Element 229. I I - MUN (Contiiiued)

u Un Lwe basis ut l«u Kdh as-built drawings and
instru»runt lists, <nuniturs nave been installed at \he
plant that are noL id«ntified by the MUH design
criteria nur idewlitied in twe FsAR. Exdn>ples are a

redctur coolant drain td«k disclldrge <nonitur; d
cuntdie»ent bui lding t luor and equitn»ent drain
discharge <nunilur; <nunitors fur tne residual heat
re»<oval lines; dnd a «»>nitor at the person«el hatch
uutside containment. None ut these monitors are
provided to satisfy specific regulatory requiremenls
dwd, thus, lney provide itdN with radiaLion <nunltoring
C»Pdbility b«yu<id tnat required for licensing purpuses.

a. fhere is not «wuugw rddidtiuw d«t«c-
Lion equipmewt in the plant tu i»wet
current federal r«gulatiuns or gui<t«-
lines.

b. Periptieral t inding.

UtN

tne UFtt radiation <nonituriwg syste»< nas sufficient
det«cLlun equipment to »>cut the quantitative requirements
ut IU i.'FR 2U, IU t'Ftl bU ( i<iClud ing both Appewdtx A and
App«wdix I), dnd Regulatory G>uid«s I.2l, U.U, and U. IO.
In addition, IVA tins cu»<»itted tu install and <nak«
uperdtlunal, b«fur«. Lhe wert cycle startup ot eacn unit,
systens to satisfy lhe puStaCCid«nt rdUiation aonitortng
require»rents uf NUKEG-u/31 and sp«ciflc guidell<<us of
Regulatory Guide l.91. In«se syste<ns are a nigh-rdnge
nubl«gas dnd'odine «t t lu«wt »>unltorlng system dnd a
high-range reUundant in-containment monitoring system.

b. fVA wdS Staled lu tw«NKC d nu»>bur of exCePtions tu the
postacC idenL rdUidt ion munILoriiig guidelines uf
Regulalury Guide I.9/. Iwe HKC ndS not responded
furmally tu IVA's sCaled pusltlu«s, illus ~ there is still
an open question cunceriiing twe dCCeptability of IVA'S
pldwned i»<pl<.'«>ewtdt tun ut pustdcCIUent rddidt <On

muniluring at UFH.

UFN

a. CAIU 229 II UFN Ul states that Lhe
lnstallallun dnd ch«ckoul of pust-
accident radiatiun monitoring systaas tur
ln-conlalnmenL monitoring and for nubl«
gas and iodine effluent »x>nituriwg dru
incomplete. IVA's corrective dCtiun ptdn
(ICAU-43I, U1/l4/U/) corn»its tu
con<pletion of these items in accordance
with the c<xsnttted schedule i>i the UFH

Nuclear Performance Plan.
(CA)0 229 II UFH Ol)

b. CAIU 229 II UFH U2 states thdL IVA hdS
not obtained forrnal agree»rent by Lt<e NRC

to TVA's stated exceptions tu Regulatory
Guide 1.91 for UFN. IVA will track ttiis
open licensing issue until resolved i<ith
the HRC.

(CAIU 229 II UFtt U2)

22UOO- IO ( I 2/24/UI)
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Issues I ii!dingS Corrective Actions

Element 229. II - BLN

a. There is not enuugit radiatiun u«t«c-
tion equipm«nt in the plant tu me«t
current federal r«gulatiuns or guide-
lineS. Radiatiun muniturS pruvided
far pruCeSS piuinsi and the ch'I Id
building vent stack are examples.

ULN

a. Ine uLN NMS I!as sull tc«nt det«ctiun ahd sattstlthg
I capability tu Ixcet ttl« rcsfuiresxents uf IU CFK 2O,

IU LFN bu ( Inc luui»g butn Appendix A and Appendix I),
IIegulatury I'uid«s I.zi, U.U, U.IU, huxEti-0731 and
NII!its ~ Il/I/ C„s ~ ~ t... ~ I I ... ~ss»»uc ..—...-, s ... s ~l vv ~ I h.n ~ s ~ slid ULs ~ »ssJ I usssP4! es I avul4tily
witn equivalent systuas at other licensed and uperating
Pkks. Ini: ULn kMS also adsipts presentiy accepted
industty practires in ILS.design requireixents.

Ihe Present PruCess PiPtng KMSs includinu ventllattnn
sysless, iitunltur all syslc~xS having a reaSonable
poteittial for radiuactive invent ~ srv ac wssll ac alt
release paths. fhis ts cunSistent with present ltcensing
~ u ~ ~ !s „u ~ c I.~ sssss . ~ ~ ~ . ssvv css ~ . ~.' —.--'..- .-sl ~

~ uqu ~ ~ L44.no 4 ~ us vsss assu csin ncu JL» Illlll.llI us44 IIIx V4 I su

even thuugh it dues itut cunStder the Impruveme!ttS made
siiic«. It was fiied.

ULH

None required.

b; Per lphseral f-hidirlg-;

lhe station vent stack NMS nas sufficient equipment tu
meet IO CFk 20, IU CFK 5U. and kegulatnt v Guiste I=2!
requfri~tentS ai!d meets tn«HURLS-0)37 and NUKLG-U)31,
SusvsP ~ c~4eitt I "ust=l. ~ I fequls Laaatlts ~

b. Ihd iitii FbAIL tn!d the desigtt criteria have nut b«en
updated tu accurately reflect tne additions.
modifications, and itepruVe!I!entS made to the ULN KMS since
IMI.

b. CAlO 229 ll ULN Ol stateS that
inconsistencies exist between ULH KHS

design criteria, UI.H general design
I'rites la fess'uc tace is!cut awsni tsst Issg ais!I

support instrumentatlon, ULH FSAII
4 ~ I„ ll L . ~ ss 's I . ~ ~,uccc sussx s s ~ 4 4!Iu sc z,ns si»u Isestgit
drawings for NMS. IVA's iorrecLive
4CtiOn Pian in TCAU-o09 convits tu r«vise
kHS design criteria N4-IX-Ut40, K3 and
pOStaCCid«nt mOnitOrlng genisrai design
Criteria N4-bU-Ulg/I k2 aS appruprt ts tss

rmxuve incuns i stenc ius. Addi t Iona I I y,
FS. qs Stu s t unsv ~ ~ s u anu ~ s. 4 4 ui!I~ Iss:4 tsjfi
input/output, including design drawings
2GN090U-IR-/, tii2 and -4, lib wiii b«
revised tu ref lect Lh« appropriate design
as specified in the revis«d criteria
befOre fuel loading uf ULN unitS I 4<!st

2. This action is satts(4ctury tu Lhst
ev4!uatiun tevsx.
(CAIU 229 II ULN Ul)

( I2/24/td/)
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Currective Actiuns

Elenent 229. II - ULN (Continued)

CAiU 229 II ULN 02 Status that ULN IIHS
design criteria neither identifies or
describes postaccident eoniturs, nor
their ceepliance with lables II.F.I-I,
II.F. I-2, and II.F. I-3 of NUKt0-013) ~

IVA'S corrective action plan ICAU-6U9
Conniits to revise KHS design criteria
N4-IR-U/40, k3 to ident i fy pus tace idenL
nenitoring requirements, and any uther
requlreacnts ieposed by IYA's post-fHI
conalteents before fuel loading of ULN
units I and 2. Ibis acLion is
saLIsfactury to the evaluation tuae.
(CAI0 229 ll ULN 02)

CAfU 229 II ULN U3 states that ULN FSAK

Section 9.4 does nut describe the ULN

Service Uuliding IIVAC systew. IYA's
correcLlve action plan ICAU-609 cenaits
to revising FSAK Section 9.4, along «ith
Section I2.3.4, tu resolve any
inconsistencies and incorpurate the
corrections in the revised ULN KHS design
criteria before fuel loading of ULN

units I and 2. Ibis action is
satisfactory to the evaluaLion teae.
(CAIU 229 II ULH 03)

22000 IO ( IZ/~4/0/)
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issues Findings Corrective Actions

11 ~ I~ 111 ~ 11 ~ 11 ~ I ~ *
Element 229. I2 - Panel Instrv'ment Uistanc«1111111 ~ I~ IIIIII~ ~ I

SIIH

a. Uistances between control panels
and coniroiied equipment are tvv
long.

h»»i O h ~... ~ S ~.... ~ .a. r
ss s« ~ 4\os»I wo arc»Wecii »ss jc» iosseiic ~ as III

panels and sensors are tvu lung.

a. ivA's instrument a»iu control cunt iguration is consistent
wiln industry pract li.e. For pan«ls containing electrical
CunlrulS anu prVCeSS parameter indieativnS» no auverSe
eftuct un r«spouse time vr sate, etficlent uperativn uf
ensatssasaaaiit Ibsaoaasce nf raa.saaat ~ nocc noir» ho oc ~ a»al l«saa r»

b. Hii r»uveise ett«cii vn r«spvnse iime witn properiy
installed lung liquid-sensing ltmpulse) lines cvulu be
established

StIN

a. None reuuired.

Da Iiulie fequt I'ed ~

c. Possible noncv»i»pliance witn FSAH
ComnltmentS ur NkC revulal.issnS

c. No NHC, TYA, or industry rugulaLiun or standard cuulu be
fussnd Which ltmILS lho rlictaneo has»moon en»alas»so»it ansi

, conlrul panels/Instru»»unt racks numerical ly. tiHi'.

feqiils CS Pes IvdiC »est Ing vf Cviitfvls eriC
instrv»i»entation, including response time, of prutective
SySiemS. These tesis nave been performed anu any
deficiencies correcteu.

c. Hone required.

MBH HUH HtiH

«ni« ~ «n r h ~ . »» ~oa v ~ oa ossa oo sse ~ hec ~ s c a»sacs V ~ Posso ~ o
and controlled equipment are tvv
long.

a TVA'S srssL ~ i»assi nl anu CviilfiilCiiiif »giirot ion IS Cviisist»siil
witn industry practice. Fur panels containing electrical
cuniruis and process parameLer indicativnsi no adverse
etfect on response time or on safe, efficienL operation
Vt equipm nt beCauSe Of res»»OteneSS COuld Oe eStabliShed.
TVA PuliCy ttemvrandu»n Uli-U2 reuuires that final
calculatiuns be prepared to estaulisn tecnnlcal design
ortossss«s'o os»I» t ~ 's on«sano na ~ s \lions o vlth tho nlrb ~ s a»or is ~ sa

~ o " " ' ' ~
'J'asis.

~» ~ N»os»C reqiilred.

b. Ulstances between instrument racks/
panels anu sensors are tov iong.

b. No adverse eftects on response time with proper,ly
installed tung liquid-sensing Iimpuise) lines cvuiu be
establisn«J. Ihe F Ielu Ma lkdv«n anu Verit icativn program
required by IVA Engineering Hequiiements bpecific~tion
NO. EH-HltN-tttt-UUI, geCtion 3,I«2» entureS that SenSirig
line lenglns are mini»aiteu.

b. Hone required.

~IO ( l2/24/U/J
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Corrective Actions

Element 22g. I2 - NUN (Continued)

c. Possible noncompliance with'FSAx
co«n<itments oi NHC regulations.

c. Hu HxC, IVA, ur industry regulation or standard could be
fuuud t«at limits tne distance between equip«<ent and
contrul panels/instruumut racks nu«erically. tNC
requires periodic testing of controls and
instrumentatiun, including response ti«<e, of protective
syste«<s. IvA I<as cd«<ittud to a wgH testing program
meeting Lne r«quiremenLS uf IIegulatory Guide I.22. Any
respunse time deficiencies «<ade evident by this prugram
will be corrected beFore fuel load.

c. Hone required.

BFN

a. Oistances between conLrol panels
and controlled equlpient are tuu lung.

b. Olstances between Instrument racks/
panels and sensors are too long.

c. There is possibly noncompliance witn
FSAR co«n<itments or NKC'regulatiuns.

NFH

a IVA's Instru«<ent and cuntrul cunf iguration is cunsisLenL
witn induStry practice. For panels containing
electiical controls and process parameter indications, no
adverse effect on response time 'ur safe, efticient
operation of equipment because uf remoteness could be
established. IVA Policy Nemorandum PN Ub-02 requires
that final calculations be prepareu to establish
technical design adequacy and to insure co«<pliance with
the plant design basis.

b. Ho adverse eiiects un respunse could be established fur
properly installed lung liquid-sensing (impulse) lines.

c. Nu MXC, IVA, dr industry regulatiun or standard could be
fuund wnic<i limits tne distance between equipment and
contrul panels/instrument racks to a finite value.

UFN

a. Iione required.

b. Hone required.

c None required

22OOD-IO ( ld/24/0/]
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issu«s F Indings Corrective Acliuns

Eleinent 22g.l2 - ULII

'a. Ulstances between cunlrul panels
and controlled equipvient are luu
long.

'4 IVA''s IlistfwIIQIILJUJ I.unlroi cunt iguralion is consistent
with industry pr4ctice. Iur paiiels cuntaining electrical
cunliols Jini proc«ss pardoeter indications ~ no adverse
ei I UCL Un I USPUASe l IRV Ul On s Jie ef I Ic loni UP«I dt loll
UI equipv nt b«Cause Of rwiioteneSS Could be established.
iVA ruiiCy iianuranduvi Uu-U2 requires thaL final
cdlLUI4LIuns b«pr«pared tu estaul isn tecnnical design
ddequdcy and tu eiisure cwvpl lance with the plant design
basis.

ULN

None required.

b UiSldneel belweell IIIStrl~illtvJCNSI
panels and sensors are tou lung.

~ U Vel J» QI ~ el 0 0 OII ~ evpoii>e s ewe W4 Ln pfvper Iy
install«d long liquid-seiising (ivpulse) lines coUid be
oil ao I I 'Slled ~

h. Iione required.

c. Possibie noncwvp iialice willi FSAII
conaiteents ur NKC regulaLions.

i. Iiu NKI., IVA, or Iiidustiy regulatiun ur staiiddrd could be
tound Llldt I IIvits the Ilistanca ibetw sen eI»Jill».nt dnd
conlrul panels/Instrwiiqnt races nwaerlcdl ly. NKL

r qu'. 's pei'iud c tesLing Qf cuallfiils snd
Instrwnentatiun, including response tine, of prutective
syslews, IVA Ilais cwiinltteJ tu d,8th LL$Llilg progl avl

Neeting tne requireinents UI Regulatory Guide I.BC. Any
respuns« tiuie defici«iieiUS vidde evidenL by Lnis prugravi
will be corrected before fuel load

c. Iiune required.

2 0 ( I2/24/U/I
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ATTACHMENT C

REFERENCES

1. NSRS Investigation Report I-85-525-NBN, covering the referenced concerns,
[no RIHS number, TTB 6-3, Folder 38c], (12/17/85)

2. Bechtel IOM 1362 on TVA, SQN Generic Concern Task Force Investigation,
"Employee Concerns IN-85-293-001, PH-85-022-001, NS-85-004-001," [no RIMS
numberl, (06/06/86)

3. Principles and Practices of Flow Heter En ineerin , L. K. Spink, The
Foxboro Company, Ninth Edition, Harch 1978

4. .Process Heasurement: Instrument En ineers'andbook, Chapter 2.12,
"Orifice" and Chapter 2.23, "Venturi Tubes, Flow Nozzles and Flow Tubes,"
B. G. Liptak, Chilton Book Co., Revised Edition 1982

5. Fluid Meters Their Theory and Application. edited by H. S. Bean, The
American Society of Hechanical Engineers, Sixth Edition, 1971.

Part One, Theory and Mode of Operation, Chapter I-5, Differential
Pressure Heters: Theory of Fluid Flow in Terms of Differential
Pressures and Equations'for Differential Pressure Meters
Part Two, Application of Fluid Meters - Especially Differential
Pressure Types, Chapters II and III, Primary Elements and Equations
for Computing Flow Rates

6. Performance Test Code PTC-6-1976, The American Society of Mechanical
Engineers

7. Selectina the Ri ht Flow Meter, Parts I and II, by D. H. Lomas, Kent
Instrument Ltd., Instrumentation Technology, May, June 1977

8. TVA Electrical Design Standard DS-E18.1.10, RO, "Instrument Setpoints and
Limits," [ESB 831213 203], (ll/21/83)

9. TVA preliminary Electrical Design Standard OS-E18.3.6, "Documentation of
Instrument Setpoints, Accuracies, and Limitations - Balance of Plant,"
[B42 860325 501], (03/21/86)

10. SQN Mechanical Instrument Tabulation, Drawing Series 478601-XX (in effect
on 11'/04/86 '

11. SQN FSAR (through Amendment 3) Sections and .related Flow Diagrams for the
following systems:

9.2.1
9.2.2
9.2.3
9.2.7

Component Cooling System
Essential Raw Cooling Hater
Demineralized Hater Hakeup System
Raw Cooling Hater System

3852D-R5 (12/24/87)
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9.3.2
9.3.3

10.3
10.4.7.1
10.4.7.2
10.4.9
11.2

Process Samplltng System ~

Equipment and Floor Drainage System
Hain Steam Supply System
Condensate-Main Feedwater System
Auxllllary Feedwater System
Heater Drains and Vents
Liqu'I d Nas, te Systems

12. SQN TVA Drawing Series 47W610:
-I-l, R'I8 Mechanical Control Diagram, Main Steam'System
-1-2, RI7 Mechanical Ciontrol Dtaglra<'n, 'Main Steam System
-1-3, R20 Mechanical Contro'I Diagram, Main'team'System
-1-4, R4 Hechanlca1I Contro'I Dlaclram, Hain Steam System
-2-1, R15 Hechanlcai Cont;rol Diaqram, Condensate System
-2-2, R15 Mechani call'ontrol Diagram, Condensate System,
-2-3, R16 Hechanical Cont:rol Otagram, Condensate System
-2-'4, R6 Mechanica'I Cont:rol Diagram, Condensate System
-2-5, RS Mechanica'I Control G1agram, Condensate System
-3-1, R18 Mechanical Control Gtaclraim, Ha'In & Auxiliary Feedwater Sys.
-3-2, R18 Mechanical Control Diagram, Main & Auxiliary Feedwater Sys.
-3-3, R15 Mechanical Control Diagram, Main & Auxiliary Feedwater Sys.
-6-1, R9 Mechanical C'ontrol Diagram, Heater Drains & Vents System
-6-2, R8 Hechani,cal Control Diagram, Heater Drains & Vents System
-6-3, R8 Mechaniical Control Dlagra'm,'Heater Grains & VentS System
-6-4, R7 Mechanical Control Diagram, Heater Drains & Vents System
-6-5, R6 Miechanical Control Diagram, He'ater Drains & Vents System
-,59-1, R7 Mechanical Control, Gtagram,'Demineralized Water & Cask

.Decontamination System
-67-1, R10 Meehan'Ical Control- Diagram, Esseritlhl Raw Cooling Water System
-67-2, Rll Mechanical Control Diagram,i Esi'sential Raw Cooling Hater System
-67-3, R9 Mechanical Control Diagram,'s'sentinel 'Raw COollng Water Sys,tern
-67-4, R14 Mechanical Control Dia'gram,'ssential Raw Cooling Water System
-67-5, Rl'I Mechanical Control Dla'gram,'s'seritial Raw Cooling Water Sysitem
-67-6, R8 Mechanical Control Diagram, Essenti'al Raw Cooling Water System
-67-7, Rl Mechanica.l Control Dtagram, Essential Raw Cooling Ne.ter System
-70-1, R13 Hechanical Control Diagram, Component Cooling Hater System i

-70-2, R16 Mechanica,l Control Diagram, Component Cooling,Water System
-'0-3, R14'lechanical ContrOl Diagram, Comp()nerit Cooling Water'ystem

'3.

SQN TVA Drawing Series 47N61
-3-1, R6 Mechanical Logic
-3-2, R12 Mechanical Logic
-3-3, R15 Mechanical. 'Logic
-3-4, R12 Mechanical Logic
-3-5, RO Mechanical Logic
-70-1, R12 Mechanical Logic
-70-2, R9 Mechanical Logic
-70-3, R10 Hechanical. Logic
-70-4, R3 Hechanical Logic

1

Diagr',am„'1

agr'am,',
01 agr am,
Diagram,
Diagram<
Diagram,
Dtagdaml
Dtaglanil
Diag>1am,

Fkedwater,
F'eedwater
Auxiliary
Auxiliary
Aluxtllhryi
Component
Comgonhnt
Component
Comp'onhnt

Pump Turbine Auxllltartes
System
Feedwater System ,

Feedwater System ,

Feedwater System ,

Cooling System
Cooling System
Cooling System
COoltng System II

38520-R5 (12/24/87)
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14. SQN TVA Drawing Series 47W803:
-2, R26 Flow Diagram, Auxiliary Feedwater
-3, R3 Flow Diagram, Auxiliary Feedwater

15. SQN TVA Drawing Series 47N859:
-1, R24 Flow Diagram, Component Cooling
-2, R20 Flow Diagram, Component Cooling
-3, R19 Flow Diagram, Component Cooling
-4, R7'low Diagram, Component Cooling
-5, RO Flow Diagram, Component Cooling

System
System
System
System
System

16. TVA Design Criteria SQN-DC-V:
-4.1.1, RO Main Steam
-4.2, Rl Main Feedwater Makeup Hater Treatment
-6.5.1, RO Plant Demineralized Hater
-7.4, R2 Essential Raw. Cooling Hater
-9.6.7, Rl Raw Cooling Hater
-13;9.8, RO Auxiliary Feedwater
-13.9.9, RO Component Cooling Hater
-22.0, R2 Liquid Radwaste Disposal

17. TVA Mechanical
-M2.1.1, RO

-H2.2.1, RO

-M2.3.1, RO

-H2.5.1, RO

-M2.19.1, RO

-M5.2.3, RO

-H6.3.2, RO

-M6.3.3. RO

-M6.3.4, RO

Design Guide DG:
Main 5 Reheat Steam — Nuclear
Hain Feedwater System — Nuclear
Condensate System
Heater Drains 5 Vents - Nuclear
Main Feed Pump Turbine System - Nuclear
Orifices — Sizing 5 Applications
Raw Cooling Hater
General. Design of Essential Raw Cooling Hater Systems
Raw Cooling Hater Systems for Nuclear Power Plants

18,

19.

20.

21.

22.

II

23.

NRC Regulatory Guide 1.97, "Instrumentation to Follow the Course of an

Accident," R2, (12/80)

TVA Calculation SQN-SQS4-0066, "Final Type D Variable List for SQN,"

[845 860829 218], (08/28/86)

Bechtel IQH 1327 from J. H. Hefler to D. L. Damon, "SQN Generic Employee
Concern-Incorrectly Sized Orifice Plates," [no RIHS number], (12/02/86)

SQN TVA Demonstrated Accuracy Calculation 1,2-FT-3-142 Instrument Loop,
(no RIHS number]. (09/22/86)

Telephone Conference, D. L. Damon, .Bechtel, with Harvin Belew, TVA, Error
Factors in TVA Calculation FT-3-142, (12/01/86)

HBN Mechanical Instrument Tabulation, Drawing Series M47B601-XX, TTB-224

(in effect on 02/23/87) l

3852D-R5 ("12/24/87)
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24.

25.

26.

27.

HBN FSAR (through Amendment 55) Sections, for the following
systems.'.2.1

Esseni:ial R'iaw Cooling Water
9.2.2 Component Ciooling System
9.2.3 Demineralized Water Makeup System
9.2.8 Raw Cooling Water, System

10.3 Main Steam Supply System
10.4.7 Condensate - Main Feedwater System
10.4.9 Auxiliiary Feedwater System
10.4. 10 Heater Drains and Vents

MBN TVA Control Diagram Drawing Series 47W610 X-X, TTB-226, (in effect on
02/23/87)

WBN TVA Drawing Series 47W611-X-X, TTB-226, (in effect on 02/23/87)

WBN TVA Flow Diagram Drawing Series 47W8X-X, TTB-213, (in effect's
02/23/87)

28. TVA Mechanical
-M2.1.1, RO,,
-M2.2.1, RO„
-M2.3.1, RO,,
-M2. 5. 1, 'RO„
-M2.19.1, RO,
-M5.2.3, RO„
-M6.3.2, RO„
-M6.3.3) RO„
-M6.3.4, RO„

Design Guide OCi:
Main & Reheat Steam -

Nizcl'ear'ain

Feedwater System - Nuc'lear
Condensat;e 'System
ileeter Or ains & Ven'ts '- Nuclear
Plain Feed Pump Turbine System -. Nuclear
Cir ifices -,Sizing &'pipl'ications
Raw Cool ing Mater
General Design of ESsdntial Raw Cooling

Wat;er,Sy'stems',aw

Cooling Mater System% fbr'Nuclear Power'lants

2q.

30.

Teleohone, confere,nce, IOM 1348, J. Oodds,, Bechtel, wit;h Randa1ll Ilohlnshn,
TVA, WBN Loop,Accuracy Calculations, (2/'l7/87)

BFN Mechanical Inst~r ument Tabul at;ion, Orawi'ng 'Serie's 47B601-X-X, TTB-229

31. BFN FSAR
47W8X-X,
3.8
4.7
4,8
4,9
4. 11
6.4. 1

6.4.3
6.4.4
9.2

10. 5
10. 6
10. 7
10. 8
10. 9
10. 10

Sections, (through Amendment 4) and related flow diagrams,
(ih effect on 03/1,3/87) for the following systems:

Standby Liquid Control System (SILC)
Reactor Core Isolation Cooling System (RCIC)
Residual Heat Removal System (,RHR)
Reactor Water Cleanup System (RWiCU)
Main Steam Lines,, Feedwater Pipiing, and Drains
High Pressure Coolant Injection',System (HPC:I)
Core Spray System (CS)
Low Pressure Cioolant Injection System (LPCI)
Liquid 'Radwaste System
Fuel Poo'I 'Cooling- and Cleanup
Reactor Bui lding Closed Cooling 'Water.'System
Raw Cool'ing Mater -System
Raw Service Mater System
RHR Service Mater Syst: em
Emergency Equipment Cooling Water Syst: em 0

3852D-R5 ( 12/24/87)
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10. 16
11.5
11.6
11.7
11.8

Equipment and Floor Drainage Systems
Turbine Bypass System
Condenser Circulating Hater System
Condensate Fil'ter-Demineralizer System
Condensate and Reactor Feedwater Systems

32.

33.

BFN TVA Drawing Series 47H610-X; Mechanical Control Diagrams, TTB-234,
(in effect on 03/13/87)

BFN TVA Drawing Series 47N611-X Mechanical Logic Diagrams, (in effect on
03/13/87)

34. TVA Hechanical
-H2.1.1, RO

-H2.2.1, RO

-HZ.3.1, RO

-M2.5.1, RO

-H2.19.1, RO

-H5.2.3, RO

-M6.3.2, RO

-H6.3.3, RO

-iM6.3.4, RO

Design Guide 'DG:
Main and- Reheat Steam - Nuclear
Hain Feedwaier System — Nuclear
Condensate System
Heater Drains and Vents - Nuclear
Main Feed Pump Turbine System — Nuclear
Orifices - Sizing and Applications
Raw Cooling Hater
General Design of Essential Raw Cooling Hater Systems
Raw Cooling Hater Systems for Nuclear Power Plants

35. NUREG-0737, "Clarification of TMI Action-Plan Requirements," November,
1980, Section II.F.l, "Additional Accident Monitoring Instrumentation"

36.

37.

Letter from L. M. Hills,
1.97 Requirements," [A27

Vendor Contracts for BFN

Contract
821038
90744
91750
74&69
91185-2
835179
826697
826498
827026
85590
&5543
85916
91089
&5849-2
84497-'2
92272
820137-2
85116

TVA, to H. R. Denton, NRC, "Regulatory Guide
840430 007], (04/30/84)

Flow Elements:

Vendor
neriam Inst. Co.
GE

GE,

GE

GE

GE
Daniel Ind.
'Dieterick
Ramapo
Kinney Vacuum'-."
Dieterick
Dieterick
QE/BIF
Dickey Inst.-
Unitech.
Crane Inst.
Dieterick
Vickery Simms
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38.

39.

Bechtel (TVA) Hemo 1328, R. Tietz to J. Oodds, Baseline Evaluation,
Attachment 1, Appendlix A, BFNP Component Nameplate Data Sheet, "WalgdOwn
Requests." from BFN Trailer 26, 1,9&6; fno RIHS number]

Bechtell (TVA) memo 13268 R. Tietz to J. Dodds, "Element No. 229.1-
Search for Info," Eno IRIMS number],i(OI4/04/87),

40. Bechtel (TVA) memo 1327, Powers, GE, to R. Tietze Bechte'I, "ManuFacturing
Data for GE Supplied Flow E'lements," [no RIMS number], (04/08/87)

41.

42.

43

45.

46.

Telephone call, IOM 1349e from J., Dodds, Bechtel, to M. Gor and M. i

Kotarba, TVA, to discuss RFIs 1056, 10598 and 10i50, (03/19/87) ~

TVA iristrument and controls seal'Ing and setpoi,nt calculations for the
following components, TTB 329-&, [no RIMS number], (04/09/87)
2POT-1-50A, RO (05/27/87)
2PDT-71-1A, RO (04/14/86)
FS-73-338 RO (07/27/B.i)
FS-74-50e RO (02/19/86)
FS-75-80, RO (03/23/86)
FT-&4-19, RO (03/18/8ti)

BLN Electrical Instrument Tabulation, Drawing Series 88 ESGBX900-XX,,(in
effect on 07/02/87)

BLN FSAR (through Amendment 27) 'Sedtidns'Or 'the following systems:
9.2.1I Essential .Raw Cooling Water
9.2.2 Component Cooling Water System
9.2.3 Demineralized Water Makeup .System
9.2.7 Raw Cooling Water System

10.3 Main 'Steam System
10.4.7 Condensa,te and Feedwater System
10.4 9 Auxiliary Feedwater System
10.4.10 Neater Drains and Vents

BLN TVA Control Logic Diagram Drawing Series 88 E2GW0900-XX-)(X, (in
effect on 07/02/87)

8LM TVA Meehan>nal Design Cr<ter<a Draw<ng Serlee 88 MSAMQSXl<-XX-XX, <ln
effect on 07/02/87)

47. TVA Miechanical Design Guide DG:
-M2.1.1 RO Hain 3n Reheat Steam - Nuclear
-M2.2.1 RO Main Feedwater System - Nuclear.
-M2.'3le 1 RO Cond<ensate System
-H2.5.1 RO Heater Drains 8 Vents ~ Nuclear
-H2.19.1 RO Mal,n Feed Pump Turbine System - Nuclear
-H6-3.2 Rl Raw Cooling Water
-H6.3.3 ROl General Design of Essential,Raw Cooling Water Sys
-H6.3.4 RO Raw Cooling Water Systems, for Nuclear Power. Plant

tems

3852D-RS (12/24/87)
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48.

49.

50.

51.

Letter from Mills, TVA, to Adensam, NRC, "Response to Supplement 1 of
NUREG-0737 Requirements," [A27 830415 013], (04/15/83)

TVA contract 77K3-822050-2 witn Oaniel Measurement Co. [770920C0519],
(08/25/77)

TVA contract 71C60-541-14-2 with the Babcock and Wilcox Company (08/27/'70)

IOM 1323, R. Reeves (TVA) to J. Oodds (Bechtel) B5W/Bailey Orifices, [no
RIMS number], (06/24'/87)

52. Telecon/IOM 1336, Oodds (Bechtel) to McMahon (Bai ley Meter Co.) Or ifices,
(06/25/87)

53.

54

'5.

56.

57.

58.

59.

60.

61.

62.

63.

TVA memo from Raughley to Oistribution "Policy Memorandum PM86-02(EEB)-
Electrical Calculations," (843 860508 902], (05/08/86)

Request For Information (RFI) BLN-1557 (04/23/87)

Babcock and Wilcox Technical Oocument BWNP-20007, [no RIMS number],
(06/76)

TVA contrac't 84KK7-833960 with Oaniel Industries [flEO 831012 515],
(09/13/83)

TVA memo from J. A. Raulston to J. C. Kev, "Seauoyah Nuclear Plant, Units
1 5 2 - Problem Identification Report (PIR) - PIRSgNNEB 8624
(B45 860926 851)," [B45 861002 264], ( 10/02/86)

TVA memo from J. A. Raulston to C. A. Chandley, "Nuclear Fnqineerinq
Sranch - Potential Generic Condition Evaluation for PIRWBNMEB 8658,"
[B45 860912 257], (09/12/86),

NSRS Investiqation Renort I-85-921-5gN, "Reactor Bui ldinq Raceway
Orains," (03/07/86)

Becntel memo, IOM 477, from E. A. Croft to O., L. Oamon, "Walkdown
Verification of Panel Drains, SgN Element 229.2," (ll/18/86)

Bechte 1 memo, IOM 478, from E. A., Croft to 0. L. Oamon, "Wa1kdown
Veri'fication of Panel Drains, SgN Element 229.2," (ll/19/86)

Bechtel memo, IOM 479, from E. A. Croft to O. L. Oamon, "Walkdown
Verification of Panel Drains, SgN Element .229.2," (11/20/86)

TVA, Watts Bar Nuclear Plant, Final Safety Analysis Report, throuqh
Amendment 57

38520-R5 ( 12/24/87)
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64. TVA, SQN, and HBN Orawi
47N476-1,
47N476-2 through -8,
47W478-1,
47N479-1 through -ll,
47H600-Series
47H625-1 through -22;
47H851'-1,
47N852-1 through -4,

ngs: (in effect on 12/02/87)
Annulus Floor Drains and Embedded Piping
Containment Floor Drains and,Embedded P'iping,
Embedded P'iping, Base S1ab
Drains and Embeclded Piping
Instruments and,Controls
Radiation Sampling System
Flow Diagram, F1loor and Equipmeht Drains
Flow Diagram, Floor and Equipment Drains

65'.

66.

67 ~

68.

69.

,70,

71.

72.

73.

75.

76.

77

'rip

Report, IOM 695, from B. 0.; Langtry, Bechtel, to 0. L. Damon,,
Bechtel, [no RIMS number], (02/26/87,)

Bechtel (TVA) memo 1577, R. Tietz to 0. L; Damon, [no RIMS number,],
(07/25/87)

Bechtell ('TVA) memo 1570, J. Dodds to R. Tietz, [no RIMS number,],,
(07/28/87)

BLN Drawing SAN0911-'l0-21, R6, "Instrument and Controls, Typidal Detai lsd
and Installations," (09/08/81)

BLN Drawing 3Glrl0858-00-02, RO, "Flow Diagram, Station Drainage,"r
(02/14/73)

BLN Drawings 3RN0463-00-01 through -07, "[Reactor Building] Drains and
Embedded Piping" (in effect on Oi!/02/87)

BLN FSAR through Amendment 27

BLN Drawings 3AN0462-00-01 through -39, "'[Auxiliary Building] Drains and
Embedded Piping" (iin eff<!ct on 09/02/87)

BLN Drawing SAN-925-series, SAN-926;series, 5AN-'927-series, and
SRH-925-series, "Instruments and Cantrols, Local Panel[s]"

BNPC memo, IOM 1075, E. Croft 'toi B. 0~ Langtry, "BLN Hot Instrument Panel
Drains, Auxiliary Building, Ellev,. 590,",[no-RIMS number], (05/13/87) i

BNPC menxv, IOM 1051, E. !Croft to B. D. Langtry, "BLN Hot Instrument Panel
Drains; [Auxiliary Bui1ldiing Elevations 610, 622, 629]," [no RIMS,number],
(05/19/87)

BWPC memo, IOM 1052,, I.=. Croft ta B. 0. Langtry, "BLN Hot Instrument Panel
Drains [Auxi11lary 8!ui'Iding.Elevations 646, 647, 649, 667']," [no RIMS

number], (05/20/87)

BNPC memo, IOM 1054, IE. Croft to B. D. Langtry, "BLN Panel Drains„
Element 229.2, [Reactor Building —'Pa'rt II],", [no RIMS number], (05/2'1/I

38520-R5 (12/24/87)
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78. BHPC memo, IOM 1078,. E. Croft to B. D. Langtry, "BLN Hot Instrument Panel
Drains [Auxiliary Building - Elevation 568, 583]," Eno RIMS number],
(06/01/87)

79. BLN Drawing 5GH0941-YQ-24, R9, "Instruments and Controls 1 & 2IX-IXPA-008
and 009, Installation - El. 610.0," (12/05/85)

'80. BLN Drawing SGH0941-YQ-26, R&, "Instruments and Controls, OIX-IXPA-004
and OIX-IXPA-005, Installation - El. 610.0," (09/16/85)

81. BLN Drawing 5GH0941-YQ-21, R7, "Instruments and Controls, Grab Sample
Stations, Tabulation," (06/24/85)

82. BHPC memo, IOM 1050, E. Croft to B. D. Langtry, "BLN Sample Si'nks at
Elev. 590',"'[no RIMS number], (05/13/87)

83. BFN Drawing Series: (in effect on 04/01/87)
47H448, "Sampling and Hater Quality Systems"
47H475, "Embedded Piping"
47H476, "Embedded Piping"
47H479, "Embedded Piping"
47H600, "Instrumentation and Controls"

84. U.S. Environmental Protection Agency, Region IV, letter to TVA re: Public
Notice of NPDES Permit Issuance, Hatts Bar Nuclear Plan<, NPDES

TN0020168, [DES 840625 028]. (06/18/84)

85. HBN FSAR Section 10.4.5.5., page 10.4-16a and page 10.4-14, first
paragraph, Amendment 55

86. HBN drawings 47H831-1, R12 (FSAR Figure 10.4-2) and Rl&: 47H610-27-2, R2

87. Failure Evaluations/Engineering Reports on NCRs [845 850717 258],
(07/12/85 & 07/17/85)

88. TVA memo, J. H. Coan to G. Hadewitz, re: Hatts Bar Nuclear Plant-
Nonconforming Condition Report (NCR) H-250-P RO, 3826 850802 045 and
850087C0446], (08/02/85)

89. HBN FCR NP-1165, [T14 860320 800], (03/19/86)

90. HBN Horkplan F-NP-1165-1, R0-1, (05/21/86)

91. HBN ECN 6431, [826 860815 500], (0&/15/86)

92. NSRS Investigation Report Transmittal related to EC number IN-85-281-001
(07/08/85), attaching ERT Investigation Report for EC IN-85-281-001
(07/02/85)

3852D-R5 (12/24/87)
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93. Nonconforming Condition Report (NCR) H-251-P, RO, (07/01/85)

94. HBN,drawi:ngs 17H303-2, RB; 17H303-3, Rll; 17H303-4, R8; ll7H303-5, RO

95. HBN 1 ECN 6455, t:B26 860902 526],,'(09/02/86)

96. Dietrich Standard Corporation (PUrchase Grder 73C38-83520-2) DraWings 761

through 766

97. SQN Design Criteria SQN-DC-V-l.l.,ll, "Evaluating the Effects of Pipe
Failure Outside Containment," R4„ LESB 840913 202]. (09/12/84)

98. SQN Design Criteria SQN-DC-V-2.13; "Evaluating the .Effects of Pipe
Failure inside Containment," R4, [ESB84091320li], (09/04/84)

99. AEC generic letter to applicants et al., from,J., F. 0"Leary, concerni,ng
postulated piping failures outside,containment, [no RIMS number],
(07/12/73)

100. SQN FSAR Section 9.3. 1, "'Compressed A1lr System," Amendment 3

101.

102.

10 CFR 50, "l.icensing Production and Utilization Facilities," Appendi,x
"General Design Criteria for Nuclear Power Plants"

SQN Design Criteria SQN-DC-V-2. 16, "Single Failure Criteria for Fluid and
Electrical Safety Related Systems,'I RO, f805 860721I 500], (07'/l4/86)

'03.

ANSI/ANS Standard 58.9-1981, "Si'ng1le Fai'lure Criteria for Light Watert
Reactor Safety-Related Fluid Systems"

104. TVA Calculation "Safety Evaluation on Inadequate Separation of High
Energy Lines and Essential Air Headers Inside Containment,"
[NEB 810811 274], ftl,- (08/11,/81)

105. TVA SCR SQNMEB86121, RO, T. M. Lafferty„ (12/15/86)

106. TVA Calculation "ACA Header Pressure," I:B44 861208 011], RO, (12/08/86),

107. CAP Closure for Element Report 229.05 SQN, [no RIMS number], (08/17/87)

108. IEEE Standard 279-1968, "Criteria,for; Protection Systems for Nuclear
.Power Generating Stations"

109. WBN FSAft S!ection 9.3. 1, "Compredse'd Air'System," Amendment 52

110. TVA Report 'CEB-77-39, "Evaluation, of, the Effects of Postulated Piping
Failures Inside Containment and the Main Steam Valve Rooms for Watts Bar
Units, 1 and 2,"'l, [84? 851008 516],, (Updated to 07/01/83)

3852D-R5 (12/24/87)



'TVA EMPLOYEE CONCERNS
SPECIAL PROGRAM

REPORT NUMBER: 22900
REVISION NUMBER'
Page C-ll of 25

ill. TVA Report CEB-77.55, "Evaluation of the Effects of Postulated Piping
Failures Outside of Containment for Watts Bar Nuclear Plant Units 1 and
2," Rl, [no RIMS number], (09/21/83)

112. RFI HBN-166, [no RIMS number], (01/26/87)

113. Telephone call from 0. Orouhard and P. Baxter, TVA, to C. Aronson,
Bechtel, (02/ll/87)

114. BLN FSAR Section 9.3.1, "Compressed Air Systems," Amendment 23

115. Design Criteria N4-50-0720, "Evaluating the Effects of Pipe Failure
Inside .and Outside Containment," R6, [842 860108 500], (ll/15/85)

116. TVA Report CEB-77-10, "Evaluation of the Effects of Postulated Piping
Failures Outside Containment for Bellefonte Units 1 and 2," Rl,
[841 850930 001], (10/01/85)

117. TVA, Sequoyah Nuclear Plant, Final Safety Analysis Report, through
Amendment 3

118. Bechtel memo,, E. Croft to D. L. Damon, Report of SQN Halkdown, (12/18/86)

119. TVA, Watts Bar Nuclear Plant, Final Safety Analysis 'Report, through
Amendment 57

120. Bechtel IOM 695, B. D. Langtry to D. L. Damon, Trip Report, [no RIMS
number], (02/26/87)

121. TVA memo, W. S. Raughley to Those Listed, "Policy Memorandum PM86-02
(EEB) - Electrical Calculations," [B43 860508 902], (05/08/86)

122. TVA memo from Cottle to Thompson, "Response to Request for
Investigation," [no RIMS number], (12/23/85)

123. TVA memo from Thompson to Ennis, "Request for Further Response," [no RIMS
number], (01/03/86)

124. TVA Problem Identification Report PIR HBN EEB8671 RO, [B26 861117 042],
(11/17/86)

125. NRC Regulatory Guide 1.133. "Loose Parts Detection Program for the
Primary System of Light-Hater-Cooled Reactors," Rev, 1

126. Watts Bar SER Supplement 3, page 4-1, paragraph 4.4.5, [no RIMS number]

127. TVA memo from .H. T. Cottle to H. H. Thompson, "Response to Request
Investigation/Evaluation," [no RIMS number], (03/06/86)

3852D-RS (12/24/87)
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128. Hestfnghouse Electric Corp., PNR Plant Division, Exhibit E to Contract
No. 68C31-91934, "Preliminary Balance of Pliant Design Criteria of Nuclear
Steam Supp'ly- System for TVA Seqdoyah Nuclear Plant," (revised 12/68)

129. TVA General Design Guideline, "Mercury Plant Usage," Hechanical Design
Standard DS-MI18„1.2, RO, (01/18/83)

130. TVA memo from R,. H. Dunham, Chief Mechanical Engineer, "Sequoyah Nucleair
Plant Units 1 and 2 - Mercury - Plant Usage," [no .RIHS number]) (01/06/71',)

131. TVA memo from O. B. Heaver, Chief Mechanical Engineer, "Nuclear P,lant
Hercury - Plaint Usage," [no RIHS number], (05/21/73)

132. NRC Office of Inspection aind Enforcement IE Bulletin. 80-19, "Fa,ilures of
Mercury-Netted Matrix Relays in Reactor Protective Systems of Operating
Nuclear Power Plants Designed by Combustion Engineering," (07/31/80) Rf
(08/15/80)

133. SQN TVA Draw'ing 47N839-l R9, "Diesel Generator Building - Flow Diagram-
Oiesel Starting Air System"

134. SQN TVA Drawing 47N610-18-1 Rlli, "Mechanical Control Diagram - Fuel Oil
System"

135. SQN TVA Drawing 47N611-18-1 R4„ "Mechanical Logic Diagram — Fuel Oil
System"

136. SQN TVA Drawing 478840--1 R17, "Flow Diagram - Fuel Ofl, AtoInfzfng Air and
Steam"

137. SQN TVA Drawing 47W&40-2 RO, "Mechanical Flow Oiaigram — Diesel Generator
Fuel- OIil"

138. SQN TVA Drawing 47N610-39-2 R10. "Mechanical Control Diagram - C02 STG,
Fire ProtectfoI~ and Purge System'

139. SQN TVA Drawing 47H610-82-1 R4, '"Mechanical Control Diagram — Diesel
Starting Air System"

140. SQN TVA. Drawing 47H610-26-6 R3, "Mechanical Cont~ol Ofagram -iHfi Pressure
Fire Protect'ion"

141. SQN TVA Drawing 478601;O-Series, "Mechanical Instrument Tabulation'"
(Systems 18, 26, 39, 82),, (fn effect o'n 12/17/86)

P
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142. HBN TVA Drawings:
47H839-1 R15,

47H&39-2 R4,

47H840-1 R26,

47W&40-2 RS,

47H&43-2 R12,

47H850-10 R23,

47W610-'I&-1 R15,
47W610-18-2 R6,
47H610-82-1 R6,

47H610-39-2 R7,

47H610-26-6 R8,

47H610-26-9 R5,

143. HBN TVA Drawing 4
(Systems 1&, 26,

"Flow Diagram — Diesel Starting Air System — Diesel
Generator Building Units 1 and 2"
"Flow Diagram — Diesel Starting Air System—
Additional Diesel Generator Building - Units 1 and 2"
"Flow Diagram - Fuel Oil, Atomizing Air and Steamyard,
Powerhouse and Diesel Generator Building Units 1 and 2"
"Flow Diagram - Fuel Oil, Atomizing Air and Steam-
Additional Diesel Generator Building Units 1 and 2"
"Flow Diagram - C02 Storage and Fire Protection-
Diesel Generator Building"
"Flow Diagram - Fire Protection - Turbine, 5th Diesel
Generator, Security Backup Power Buildings and Makeup
Hater Plant"
"Electrical Control Diagram — Fuel Oil System"
"Electrical Control Diagram - Fuel Oil System"
"Electrical Control Diagram — Diesel Starting Air
System"
"Electrical Control Diagram - C02 Storage, Fire
Protection and Purge System - Diesel Generator
Building - Units 1 and 2"
"Electrical Control Diagram — Hi Pressure Fire
Protection System - Control and Diesel Generator
Buildings — Units 1 and 2"
"Electrical Control Diagram - Hi Pressure Fire
Protection System - Additional Diesel Generator
Building, Makeup Water Treatment Plant - Units 1 and 2"

78601-0 (R3) Series, "Mechanical Instrument Tabulation"
39, and 82), (in effect on 01/31/87)

144. BFN TVA Drawing 47H610-18-1 R8, "Mechanical Control Diagram - Fuel Oil
System"

145. BFN TVA Drawing 47H610-18-2 R3, "Mechanical'ontrol Diagram — Fuel Oil
System"

146. BFN TVA Drawing 47W610-26-11 R2, "Mechanical Control Diagram - Hi

Pressure Fire Protection System"

147. BFN TVA Drawing 47H610-39-1 R15, "Mechanical Control Diagram C02

Storage, Fire Protection, and Purge System"

148. BFN TVA Drawing 47W610-39-2 R6, "Mechanical Control Diagram C02

Storage, Fire Protection, and Purge System" .

149. BFN TVA Drawing 47H610-67-1 R19, "Mechanical Control Diagram - Emergency
Equipment Cooling Hater System"
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150. BFN TVA Drawing 47N601-67-2 R16, "Mechanical Control 0'iagram -, Emergency
Equipment Cooling Hater Syst'm'"

151. BFN TVA Drawing 478601-0-Se'ries, "'Mechanical Instrument Tabulation"
(Systems 1&, 26,, 39, and Ii7), (in, effect on 04/06/87)

152. TVA BLN'rawings
3GN0653-KE-l, R16

3GN0653-KE-6, R9,

3GWO&53-KIE-3, F10

3GHO&53-KIE-13, RO

2GH0900-KE-3, fill
ZGW0900-KE-5, R10

2GN0900-KE-6, RB

30H06613-RF-l, R6

3GH0668-00-1, IR15

3GN0668-00-5, IR7

3GHO&6&-RF-1, RO

2GN0900-RF-'13, R3

3GW06&3-00-'1, Rll

3GW0683-00-2, R9

3GH0883-FF-1, RO

2GH0900-FF-l, RS

2GN0900-FF-2, R6

3GN0684-GC-1, R9

3GH0684-GC-2, R9

3GHO&84-GC-l, Rl

"Essential Raw Cool'ing Water Design Criteria Diagram,
Powerhouse Units 1 and 2'"

"Essential Raw Cool'ing Hater Design Criteria Diagram,
Powerhouse Units 1 and 2"
"Essential Raw Cooling Water, Powerhouse Operating;
Oiagraim"
"Essential Raw Cooling Hater, Powerhouse Operating,
Diagram"
"Functional Control Logic Diagram Essential Raw

Cooling Water Sy! tern, Powerhouse Units 1 and 2"
'"Functional Control Logic Diagram Essential Raw

Cooling Hater System, Powerhouse Units 1 and 2"
'"Functional Control Logic Olacfram Essential Raw,
Cooling Hater System, Powerho<>se Units 1 and 2"
'"Design Criteria Diagram High Pressure Fire
f'rotection, Diesel Generator Building Units 1 and 2"
"Design Criteria Diagram High Pressure Fire Protection
and Service Hater, Units 1 and 2"
"Design Criteria Diagram High Pressure Fire Protection
and Se,rvice Water, Uniits 1 and 2"
"Key Diagram High P'ressure Fire Protection System,
Units 1 and 2"
"'Functional Control Logic Diagram High Pressure Fire
Protection System, General Units 1 and 2"
"Design Criteria Diagram Fuel Oil System, Units 1 and
2

II

"Design Criteria Diagram Fuel Oi.l System, Units 1 and
2

II

"Flow Diagram Fuel Oil System', Units 1 and 2"
"Functional Cdnt'rol Ldgi,c Diagram Fuel Oil System,
Powerhouse Units 1 and

2,"-'FunctionallControl Logic Diagram Fuel Oil'ystem,
Powerhouse Units 1 and 2'."

"Design Cri terik Diagram CO2 Storage, Fi rei
Protection and Purging System, Powerhouse Uni'ts' 'and
2 II

"Design Crite'rik 0'lag'ram C02 Storage, Fire
Protection and Purging System, Powerhouse 'Units' 'and

2 II

"Flow Oiagraai- CQ2 Storage,'i're Protection ar>d

Purging System, Units 1 and 2"

3852D-R5 (12/24/87)
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153.

154.

3DH0685-RG-l, R10 "Design Criteria Diagram Starting Air System, Diesel
Generator Building Units 1 and 2"

3GW0669, RE-03, R6 "Design Criteria Diagram Demineralized Hater System,
Powerhouse Units 1 and 2"

3GH0670-RK-04, R9 "Compressed Air System, Units 1 and 2"

TVA BLN Instrument Tabulation 5GB1900 & SGB2900 Series: (in effect on
09/01/87)
Fuel Oil System, System FF
Starting Air System, System RG

C02 Storage, Fire Protection and Purge System, System GC

Essential Raw Cooling Hater System, System KE

High Pressure Fire Protection System, System RF

Standby Diesel Generator and Controls, System RT

Vendor drawings - Delaval Contract 76K61-86181.
09-500-75080, sh 6 and 9RN, "Control Panel Schematic"
09-688-75080, sh 1 and ZRH. "Engine and Skid Electrical Schematic"
09-695-75080, RO "Engine Pneumatic Schematic"
09-820-75080, RC "Lube Oil Piping Schematic"
09-827-75080, RC "Fuel Oil Piping Schematic"
09-835-75080, RG "Starting Air Piping Schematic"
52340, RO "Panel Pneumatic Schematic"
52342, RO "Engine Pneumatic Schematic"

155. 10 CFR 50, Domestic Licensing of Production and Utilization Facilities,
Section 50.34a, "Design Objectives for 'Equipment To Control Release of
Radioactive Materials in Effluents"

156. 10 CFR 50 Aopendix A, General Design Criteria 60, "Control of Releases of
Radioactive Materials to the Env.ironment"

157. 10 CFR,50 Appendix A, General Design Criterion 63, "Monitoring Fuel and
Haste Storage"

158. 10 CFR 50, Appendix A, General Design Criteria 64, "Monitoring
Radioactivity Releases"

159. 10 CFR 50, Appendix I, "Numerical Guides for Design Objectives and
Limiting Conditions for Operation to Meet the Criterion, As Low As

Reasonably Achievable," etc.

160.

161.

10 CFR 20, "Standards for. Protection Against Radiation"

NRC Regulatory Guide 1.21, "Measuring, Evaluating, and Reporting
Radioactivity in Solid Hastes and Releases of Radioactive Materials in
Liquid and Gaseous Effluents from Light Hater Cooled Nuclear Power
Plants," Rl, (06/74)
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162. NRC Regulaitoiry Guide &.8, "Information Relevant to Ensuring that
Occupatiorial Radiation Exposures Nill E3e As Low As Reasonablly
Achievable," R3, (06/78)

163.

164.

165.

166.

NRC Regulatory Guide 8.10, "OperalCirtg Phi'losophy for Maintaining
Radiation Exlposures,As Low As Reasonab'ly Achievable (Nuclear Power
Reactors)„" Rl, (05/77)

Regulatory Guidie 1.97, "Instruirientation to Follow'he Course of an
Accident," R2, (12/80)

SQN FSAR (through Amenclment 3) Sections: il

11.4, "Process and Effluent Radtologi cad Monitoring anal Sampling 'System"
12.1.4, "Area Monitoring"

TVA Detai'led Design Crliteria No. SQN-DC-'V-9.'0,'Sequoyah Nuclear Plant
Radiation Monit:oring System," R2 '(07/14/86)

167. SQN TVA
-1 R10

-2 R12

-3 R6

-4 Rl

Drawing 45N690',:
"Nirincl Diagrams Radiation Monitoring System, Schematic Diagrams
Sheet 1l"

"Niring Dtagrarns Racliation Monitoring System, Schemati'c
t)ia'grams'heet?"

Hiring Diagrams Radiation Honi.toring System, Schematid Diagrants
Shee t:3"
"Hiring Diagrams Radiation Monitoring System, Schematic Dia'grams
Sheet <>"

168. SQN TVA Drawing Series 47A052, (in effect: on 12/ill/&6)"Mechanical
Supports - Rad'lation Monitoring and'Sampling"

'eirm)c
169. SQN TVA Dr

-100 R'l3,
-101 R6,
-102 R'lo,
-103 R4,
-104 RI9,
-105 R10,
-106 R14,
-107 Rg,
-108 RO,
-,109- R4,
-110 R,'3,-ill R,3,

-112, Rl,

-204 R3,
-301 R4,
-302 R2,

47N600:
In,strument:s
Instrument:s
Instruments
Instruments
Instruments
Instruments
Instruments
Instrument:s
Instruments
hield .Builld
Instruments
Instruments

awitng Series
'"Mechanical
'"Mechanical
'"Mechanical
"'Mechanical
'"Mechanical
'"Heichanical
'"Mechanical-
"Mechanical
"Mechanical
"Hultil,ine S

"Mechanical
"Mechanical
Det"
"Mechanical
Det"
"Mechanical
"Hechainical
"Mechainical

and'ontrols"
and Controls"
hand Controls"
and Controls"
hand ant'rol's"
hand Controls"
and Controls"
and

Controls-"'nd

Controls"
ing Seals"

andI Coritrols, 'Pneu & Elec l'est
and Controls, Pneu & Elec Test

Bench"
Bench

Instrurrients and Control,s, Pneu & Elec Test Bench

InstrumenICs and Contro1I s"
Instruments ancl Contro11 s"
InstrumenCs and Controls"

38520-RS (12/24/87)
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170. SQN TVA Drawing Series 47H610:
-90-1 R19, "Mechanical-Control
-90-2 R22, "Mechanical-Control
-90-3 R13, "Mechanical-Control
-90-4 R26, "Mechanical-Control
-90-5 RO, "Mechanical-Control

Diagram-
Diagram-
Diagram-
Diagram-
Diagram-

Radiation Moni'toring System"
Radiation Monitoring System"
Radiation Monitoring System"
Radiation Moni.toring System"
Radiation Monitoring System"

171. SQN TVA Drawing Series 47H611:
-30-6 R16 "Mechanical Logic Diagram Vent)lation System"
-77-1 R10 "Mechanical Logic Diagram Haste Disposal System"

172. SQN TVA
-1 R22,

-2 R14,

-3 Rll,

-4 R13,

-5 R14,

-6 R5,

-7 R13,

-8 R18,

-9 R8.,

-10 R4,

-11 R10

Drawing Series 47H625:
"Mechanical-Radiation
Building"
"Mechanical-Radiation
Building"
"Mechanical-Radiation
Building"
"Mechanical-Radiation
Building"
"Mechanical'-Radiation
Building"
"Mechanical-Radiation
Building"
"Mechanical-Radiation
Building"
"Mechanical-Radiation
Building"
"Mechani ca'I-Radi ation
Building"
"Mechanical-Radiation
Building"
"Mechanical-Radiation
Building"

Sampling System — Auxiliary and

Sampling System — Auxiliary and

Reactor

Reactor

Sampling System - Auxiliary and Reactor

Sampling System - Auxiliary and Reactor

Sampling System — Auxiliary and Reactor

Sampling System .- Auxiliary and Reactor

Sampling System - Auxiliary and Reactor

Sampling System - Auxiliary and Reactor

Sampling System - Auxiliary and Reactor

Sampling, System — Auxiliary and Reactor

Sampling System .- Auxiliary and Reactor

173. SQN Safety Evaluation Report, (03/79), Supplement 1, (02/80),
Supplement 2, (08/80)

174. NUREG-0737, Supplement 1, "Clarification of TMI Action Plan
Requirements," November 1980, Section II.F.l, "Additional Accide
Monitoring Instrumentation"

175. NUREG-0578, "THI-2 Lessons Learned Task -Force Status Report and
Term Recommendation," (July 1979)

T76. NUREG-0660, "NRC Action Plan Developed as a Result of the THI-2
Accident," (Hay 1980)

nt

Short
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177. NUREG-0737, "Clarification of T'HI Action Plan Requirements," (November
1980)

178. SQN FSAR (through Amendment 3) Section 11.4; "Process and Effluent
Radiological Monitoring and Sampling Systiem"

179. SQN FSAR (thorough Amiendment 3) Secti'on 12.1.4, "Area Monitoring"

180. TVA Contract J2-826848, "Isokinetic Stack, Sampling Station," Air Monitor
Corporation (12,/10/79)

181. TVA Change of Contract 72C61-92759, "Radiiationi Monitors,'" General Atomic
Company (12/12/80)

182. TVA Purchase Requisition Number 829854;, "Emergency Purchase - Effluent
Radiation Monitors," (09/22/82)

183. TVA letter to Genera.l Atomic Complany, "COntrac't 72C61-92759 -,Sequayaii
and Hatts Bar Nuclear Plants - Raldiatibn MOniitors - PA letter No. 5,"
[EEB 810115 060], (01/'14/81)

184.. SQN TVA Drawing 478601-90-0„ R43, "Mechanical Instrument Tabulation"

185. NUREG-0737, Supplement 1, "Clariflclati'on'of TMI Action Plan
Requirements," (11/80), Section II.F.l, "Additional ACcident Monitdrihg

,'nstrumentation"

186. Letter from L. H. M'Ills, TVA, to E. Adensam, NRC, [A27 820315 096],
(03/15/82)

187. Letter, J. O. Vantrease, Impell, to G. N. Painter, TVA, "Revision 1 to
Proposal for Regulatory Guide 1.97, Rev. 2, Compliance Program," [no RIMS

number], (10/13/86)

188. TVA OE Calculation SQN-SQS4-0052, "PAH Variable Determination in
Accordance with Reg. Ciuide 1.97, R2 (Types A, 8, 8 C) [845 860731 218],
(07/30/86)

189. Letter from
(03/14/83)

190. Letter from
(06/15i/84)

191. Letter from,
.(09/30/86)

L. M,. Hills, TVA, to E. Adensam, NRC, [A27 830304 001]

E. Adensam, NRC:, to H. G. Parris, TVA, [A02 840620 001]

R., L. Gridley, TVA, to B. Youngblood, NRC, [L44 860930 805],

3852D-R5 (12/24/87)
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192. WBN FSAR Sections as amended through April 1985 (Amendment 56):
11.4 "Process and Effluent Radiological Monitoring and Sampling System"
12.3.4 "Area Radiation and Airborne Radioactivity Monitoring

Instrumenta.tion"
- 7.5 "Safety Related Display Instrumentation"

193. WBN SER
7.5.2
11.5
11.6
11.7
12.4
12.7

Sections, NUREG-0847 <06/82).:
"Postaccident Monitoring System"
"Process and Effluent Radiological Monitoring and Sampling System"
"Evaluation Findings"
"NUREG-0737 Items"
"Radiation Protection Design Features"
"NUREG-0737 Items"

194. TVA Detailed Design Criteria WB-OC-30-7, "Post-Accident Monitoring ana

Support Instrumentation," Rl, (12/18/84)

195. TVA letter to NRC concerning '"Compliance with Regulatory Guide 1.97," [no
RIMS number], (01/30/84)

196. TVA OE Calculation SQN-SQS4-0068, "Type 0 IE E Variables in Accordance
with Reg. Guide 1.97, R2," [no RIMS number], (09/ll/86)

197. WBN SER Supplement 4, Section 1.9, "License Conditions," [no RIMS

number]; (03/85)

198. WBN TVA Drawing 47W610-90, "Mechanical Control Diagram, Radiation
Monitoring System," Sheets 1R9, 2R12, 3R12, 4R17, and 5R6

1.99. MBM TVA Drawing 478601-90 series, R41, "Mechanical Instrument Tabulation"

200. Regulatory Guide 1.97, "Instrumentation for Light-Water-Cooled Nuclear
Power Plants to Assess Plant and Environs Conditions During and Following
an Accident," R3, (05/83).

201. WBN SER Supplement 1 (09/82), Supplement 2 (01/84), Supplement 3 (Ol/85)

202. General Electric Design and Analysis Report for BFN, Volume IX, "Plant
Control and Instrumentation," (11/02/66)

203. TVA Design Criteria BFN-50-7090, "Radiation Monitoring System," Draft B,
(01/27/87)

204. BFN FSAR (through Amendment 4) Section 7.12, "Process Radiation
Monitoring" and Section 7.13, "Area Radiation Monitoring System"

205. BFN 'Instrument Tabulation for Radiation Monitoring System, Document
67-M-478601-90-0, R29, (revised through 03/20/86)

3852D-R5 (12/24/87)
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206.

207.

208.

209.

210.

211.

212.

213.

214'.

215.

216.

217.

218.

BFN TVA, Drawing 47H610-90, "Mechanical Control Diagram, Radiat'ion
Honitoring Syst: em," Sheets 1R28, 1RB, 2R17, 3R4, 4R5, 6RO, 7RO, 8R1',,

and'0RS

BFN SER Supplement 1 Supporting the Operation After the Restoration and
Modification of the. Browns Ferry Nuclear Plant, Units 1 and 2,'followi',ng'he

March 22, 1975 Fire, (06/76),

10 CFR 50, Appendix A, General Desiqn Criterion 13, "Instrumentation and
Cont'rol"

Letter from L. H.. Hills, TVA, to E. G. Ei'senhut, NRC, "BFN Response to
NUREG 0578," [DES 791022 019], <1','0/17/79)

Letter to NRC concerning "Complialnch witH Rhgu'latory Guide 1.97 for
BFNP," [no RIMS number], (04/30/84)

Letter from L. H. Hills, TVA. to H. R. Ddnton,'. NRC, "Deviations from
NUREG-0737 Items II.,E.4.1.2,, II.F.1'.1 'and II.F.1,.2," [A27 8201,25 035],,
(01/25/82)

Letter from D. 8. Vassallo, NRC, to H. 8,. Parris, TVA,, "Emergency
Response Capability - Conformance to R. G. 1.97, Rev. 2,"
(A02 850128 008], (01/23/85)

Letter from J. A. Domer, TVA, to D. B. Vassallo, NRC, concerns'ng RG 1.97,
R2., [E44 850507 Phoo], (05/07/85)

Conference between E. Croft, Bechtel, and E..Bolder, BFN-TVA, (03/19/87)

Phone conference between R. D. T'ietz, Bechtel „and Don Ricketts,
Instrument Maintenance BFN-TVA, <03/26/87)

Letter fram D. B., Vassallo, NRC, to H., G. Parris, TVA, "Modification of
Order to Extend Schedule on NUREG-0737, Item II.F. 1.3 for BFNP, Unit 3,"
[no RIHS number]„ (03/24/84)

Conference between E. Croft, Bechtel, and 7. Carpenter, BFN-TVA,
(03/19/87)

BLN FSAR sections as amended through 06/20/86 (Amendment 27):
3.8.4.1.1I "Secondary Contain~ent Structure"
7,5 "Safety Related Display Instrumentation".
9.4 "Alr Conditioning, Heating, Cooling, and Ventilation Systems"
10.4.6 "Condensate Diemineralizer System".
11.2 Liquid Haste Disposal System"
11.3 "Gaseous Haste Disposal Sy'tem"
11..5 "Process and Effluent Radioactivity Monitoring and Sampling

System'-'2.3.2.4.4"Turbine Building and Service Building"
.12.3.4 "Continuous Air Monitoring System and 'Area Radiation

Monitoring System"
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219. BLN TVA Drawings, "Functional Control Logic Diagram, Radiation Monitoring
System":
ZGN0900-IR-1, R7, (01/15/85)
ZGH0900-IR-Z, R8, (01/15/85)
ZGN0900-IR-3, R7, (07/23/84)
ZGN0900-IR-4, R6, (09/09/85)
ZGH0900-IR-7, R12, (09/09/85)

220. TVA Design Criteria N4-IR-0740, "Detailed Design Criteria for Radiation
Monitoring System," R3, (03/10/86)

221. TVA General Design Criteria N4-50-0797, "Post-Accident Monitoring ana

Support Instrumentation," R2, (04/01/85)

222. BLN SER U.ST AEC (05/24/74) Sections:
11.5 "Process and Effluent Radiological Monitoring Systems"
12.1 "Shielding and. Health Physics Program"

223. TVA Transmittal 408.6

224. NUREG-0800, "Standard Review Plan for the Review of Safety Analysis
Reports for Nuclear Power Plants," Sections 11.5 and. 12.3-12.4, (06/86)

225. BLN TVA FSAR Figures/Design Criteria Diagrams 1.2.3-18 "Main Plant
Location of .Structures":
9.2.1.-1/3GW0653-'KE-01-R16, "Powerhouse Units 1 & 2 Essential Raw

Cooling Hater," (10/16/86)
9.3.3-3/3GN0658-NE-Ol-R6, "Turbine Bldg. — Units 1 & 2 Station

Drainage," (ll/27/84)
9.3.4-2/3AH0678-NB-OZ-R9, "Aux. Bldg. Units 1 & 2 Chemical Addition

and Boron Recovery System," (05/27/86)
9.3.4-3/AH0678-NB-03-R9, "Aux. Bldg. Units 1 & 2 Chemical Addition

and Boron Recovery System," (01/25/85)
9.4.1-2/3CH0647-00-02-R11, "Control Bldg., Units 1 & 2 Heating,

Ventilating, and Air Cond. System Air Flow,"
(12/12/83)

9.4.2-01/3AN0642-VB-Ol-R5, "Aux. Bldg. Units 1 & 2 Heating and
Ventilation System," (08/01/84)

9.4.2-01(A)/3AN0642-VB-OZ-R7, "Aux. Bldg. Units 1 & 2 Heating and
Ventilation System," (10/27/85)

9.4.2-02/3AN0642-VB-03-R8, "Aux. Bldg. Units 1 & 2 Heating and .

Ventilation System," (10/29/83)
9.4.3-1/3AH0642-VC-Ol-R3, "Aux. Bldg. Units 1 &,2 Heating and

'/entilation System (10/29/83)
9.4.3-2/3AH0642-VC-02-R6, "Aux. Bldg..Units 1 & 2 Heating and

Vent) lation 'System." (02/06/85)
9.4.3-3/3AN0642-VC-03-R5, "Aux. Bldg. Units 1 & 2 Heating and

Ventilation System," (10/29/83)
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9.4.4-1/3TN0645»VT-01-Rl'0,

9.4.5-01/3AN0642-VA-O'I-R6,

9.4.5-02/3AH0642-VA-02-R6,

9.4.5-03/3ANOIi42-VA-03-R4,

9.4.5-04/3AH0642-VA-04-R6,

9.4.5-05/3AW0642-VA-05-R4,

9.4.5-07/3AH0642-VA-07-R4,

9.4.5-08/3AN0642-VA-08-R8,

9.4.8-1/3RH0641-00-01-R16,

10.4.6-3/3BH0611-CN-03-R9;

11.0.0-1/313N0680-H0-01-R14,
11.0.0-2',/3BN0680-NO-02-RI7,
11 .0. 0-4/3I3N0680-W0-04-f110,
I 1 . 0. O-.i/313W0680-WO-05-R 1 1,
11;0.0-6/313N0680-W0-06-R11,
11.0.0-8/3IBH0680-HO-08-R7,
11.0.0-10/3BH'0680»H0-07-R10,
None/3BW0609-HM-01-RO,

"Turbine Bl'dg„Units 'I & 2 Ventilation and
Air Cond. System," (07/25/85)
"Aux. Bldg. Units 1 & 2 Heating and
Ventillation System," <01/25/83)
"'Aux. Bldg. Units 1 & 2 Heating and
Ventilation System," (01/25/83)
"Aux. Bldg. Units 1 & 2 Heating and
Venti'lation System„" (10/27/83)
"Aux. Bldg. Units Il & 2 Heating .and
Venti'lation System„" (03/3'I/86)
"Aux. Bldg., Units ll & 2 Heating and
Ventilation System,," (08/05/85)
"Aux. Bldg., Units 1 & 2 Heating and
Ventilation Syst'm," (01/25/83)
"Aux. Bldg,. Units I & 2 Heating and
Vent) lation System," ( 10/14/86)
"Reacltod Bldg,. Units '1 & 2

Ventilation,'urge

& Cooling Systems„" (09/23/85)
"Turb'ine Bldg'. Units 1 Fi 2 Condensate
Deminera.lizer," <04/28/86)
"Hast'e Disgos'al System," (08/21/85,')
"Wast'e Disbos'al'Sy'ste'm," (-10/09/85',)
"Wast'e Di.spos'al System," (10/18/84)
"Hast'e Dispos'al'Sy'stem," <01/24/85,)
"Hast'e Disposal System," (TO/09/85,)
"Nast~e Dispo'sal System," (08/15/84)
"Haste Dis'posal System," (10/09/85)
"Powerhouse Hot Shop & Decon. Facility Hater
Collection & Discharge System," (04/04/85)

226. TVA Electrica,l I)esign Guide DG-E1.'l.3, .'RO,'Cle'arhnce Around El'ectri'cal
and Instrumentation and Control Eauipment>" (03/29/84)

227. Updated SQN FSAR Section 7.0, InstruIaen'tation and,Controls, (04/14/83)„
through Amendment 3, (04/86)

228. TVA Electrical IDesign Guide DG-E18.1.12, RO, "Hluman Factors Engineering
in Control Console, Cabinet, and Panel iLayout," (04/30/82)

Z29..TVA Electrical Design Guide DG-E18.1.13, RO, "Human Factors Engineering
in Alarm Systems,'" (07/16/82)

/

230. TVA Electrical Design Guide DG-E18.1.14, RO, Human Factors Engineering
in Controls and Visual Displays," (04/30/82)

231. NRC Report NUREG-0700, '"Guidelines for Control Room Design Rev'iew,"
(08/81)

38520-R5 (-1 2/24/87)
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232.

233.

234.

235.

236.

237.

238.

239.

240.

241.

242'.

243.

HRC Report NUREG-0737, "Clarification of TMI Action Plan Requirements"
(ll/80) and Supplement, (01/83)

TVA ECSP, Subcategory Report 20800, R3, "Human Factors" (10/16/87)

10 CFR 50, Appendix A, "General Design Criteria for Nuclear Power
Pl ants," (02/10/71)

NRC Regulatory Guide 1.22, "Periodic Testing of Protection Systems
Actuation Functions," (02/17/72)

Institute of Electrical and Electronics Engineers (IEEE) Std 338-1977,
"Standard Criteria for the Periodic Testing of Nuclear Generating Station
Safety Systems"

Nuclear Power Plant Experience Inc. 'Reports, published by
The S. M. Stoller Corporation, up to October 1986 for SgN-01

WBN FSAR Section 7.0, Instrumentation and Controls, ( 10/04/76), through
Amendment 59, (08/28/86)

San Onofre Nuclear Generating Station Units 2 and 3, FSAR Section 11.5,
Table 11.5-3, (Amendment 21)

TVA ECSP Report 17300, RO, (.12/23/86)

BFN FSAR Section 7.0, "Instrumentation and Controls," (09/25/70), throuan
Amendment 4, (09/86)

TVA Engineering Requirements Specification ER-WBN-EEB-001 Rl, "Instrument
and Instrument Line Installation and Inspection," [B26 d70128 447j,
(02/03/87)

Nuclear Plant Operating Exoerience Inc. Reports', published by
The S. M. Stoller Corporation, up to October 1986 for BFH-01, 02, and 03

244. BLN FSAR Section 7.0,
Amendment 27, (08/86)

"Instrumentation and Controls," (06/78), throuqh

245. TVA SgH Drawings: (i
47W476-1
47W476-2 through -8
47W478-1
47W479-1 throuqh -11
47W560-21 ~

47W600-Series
47W625-1 through -22
47W851-1
47W852-1 through -4

n effect on 12/02/86)

Annulus 'Floor Drains and Embedded Piping
Containment Floor Drains and Embedded Pipinq
Embedded Piping Base Slab
Drains and Embedded Pipinq
Waste Disposal System .

Instruments and Controls
Radiation Sampling System
Flow Diagram Floor -'and Equipment Drains
Flow Diagram, Floor and Equipment Drains

3852D-R5 ( 12/24/87)
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246. NBN Design Criteria, N13-DC-40-31.50~ "Evaluating the Effects of a Pipe
Failure Inside and Outside Containmenit,'1 R4,,(B42 851008 516], (09/19/8!5)

247. BLN-System Description for Compressed Air System N4-RK-4002, RO,
[842'50516 502], (04/26/85

248. BLN Design, Criteria N4-RD-D740, "Essential Compressed Air System," R3,
[842 860130 506], (01/14/8I5)

249. Bechtel (TVA) memo IOM 0582D, E„ Croft to D. I . Damon, "Shutdown Board.
Room Compression Tank Level Controil,'!'ll/25]'86)

250. TVA HBN Drawings

47H611-31-7, RB„
47H865-5, R14,
47N920-21, R12,

251. TVA NBN Drawings

47H865-3, R19,

47H865-7, R17,,

47H865-8, R19,

"Ventilatiori Syst!em< Ellegtrlcal i,ogic Diagram",
"Air Conditioning Ci>il,leal Hater"
"Auxiliary Buildiln'glUnlitS 1'n'd 2, Mechanical Heating„
Ventilating and Air Conditioning"

"Flow Diagra~n - Air Conditioning Chil led
idater,'-,'owerhouse

Control, Building"
"Flow Diagram - Air Conditioning Chilled Haters- i

Powerhouse Control Building"
"Flow Diagram - Air Conditioning Chilled Haters- i

Powerhous<! Auxiliary Biiilding Units 1 l'r 2"

252. Telephone ca'il from ID. Knudsen, Bechteli-SQN, to G. Andre)eff, .IBechtel,
(12/17/86) "Operation of Chilled'ater System Compression Tank .Level
Switch"

253. TVA Specification 3629„ "Vibration and, Loose Parts Monitoring System,"
undated

254. Standardized Nuclear Unit Power Plant Systems (SNUPPS). FSAR
Sectioni I'l.5, Table 11,.5-4 (Revision 15)

255. Palo Verde Nuclear Generating Station, Units 1, 2, and 3, FSAR
Section 11.5, Table 11.5-1 (Amendment 12)

256. Daniel Industies, Inc., calculation,no,. 83-345C, [no RIMS number],
(undated)

257. Genera'i Electric Specification 21A1058 R4, [oo 'RIMS number], (ll/12'/68)

0
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258. General Electric Soecification 21A1379AJ R3, [no RIMS number], (05/15/63)

259. General Electric Soecification 21A1294 RO, [no RIMS number], (03/07/68)

260. Letter from F. M. Chandler, TVA, to B. B. Sams, General Electric, "':watts
Bar Nuclear Plant Units 1 and 2, 6900-Volt Auxiliary Power Switchboards
Contract 74C-84376 - Mercury Switches," [no RIMS number], (Ol/29/74)

261. IOM 1344 Reeves, TVA, to Dodds, Bechtel, ",BFN TVA Demonstrated Accuracy
Calculation FS-73-33 Instrument Loop, "Preliminary 'Dr aft, [no RIMS
number], (03/16/87)

262. Teleohone call from S. Thorne, TVA-BFN, to L. Damon, Bechtel, "BFN
Testing to Regulatory Guide 1.22," ( 12/28/87)
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ATTACHMENT D

TABLES

Attachment D —lists in tabular form specific information relevant to certain
elements. These tables are referred to in the text of Section 4, but their
inclusion there would seriously undermine readability. Exceptions are
Tables 1 and 2, which do appear in the text.
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Element No.

FE-6-107
FE-6-205
FE-6-231
FE-6-233
FE-6-244
FE-6-246
FE-6-256
FE-6-258
FE-24-26
FE-24-33
FE-24-39
FE-24-46
FE-24-59
FE»24-64
FE-67-61
FE-67-62
FE-.67-69
FE-67-74
FE-67-122
FE-67-136
FE-67-159
FE-67-163
FE-67-165
FE-67-169
FE-67-171
FE-67-173
FE-67-177
FE-67-183
FE-67-185
FE-67-187
FE-67-189
FE-67-191
FE-67-196
FE-67-198
FE-67-200
FE-67-202
FE-67-204

TABLE 3

S(r'N ORIFICE PLATES

System

Heater Drains & Vents
Heater Drains & Vents
Heater Drains & Vents
Heater Drains & Vents
Heater Drains & Vents
Heager Drains & Vents
Heater Grains & Vents
Heater Drains & Vents
Raw Cooling Hater
Raw Cooling Hater
Raw Cooling Hater
Heater Drains & Vents
Raw Cooling Hater
Raw Cooling hlater
:Essential Raw CooIling
Es,senti al Raw Coolling
Essential Raw Coo'I ing
Essential Raw Coo'ling
Essential Raw Coo'ling
Essential Raw Coo'ling
Essential Raw Cooling,
Essential Raw Cooling
Essential Raw Cooling
Essential Raw Cooling
Essential Raw Cooling
Essential'Raw Cooling
Essential Raw Cooling
Essential Raw Cooling
Essential Raw Cooling
Essential Raw Cooling
Essential Raw Cooling
Essential Raw Cooling
Essential Raw Cooling
Essential Raw Cooling
Essent'lal Raw Cooling
Essential Raw Cooling
Essential Raw Cooling

hlater
Ila ter
hlater
hlater
Hater
Hater
Hatter
l4atier
Hater
Hater
Hater
Hater
Hater
hlater
Hater
lla ter
Hater
hlater
Hater
II4ater
IWater
IWater
Hater

lication

'Alarm
iAlarm
',Alarm
,'Alarm
Alarm
Alarm

,'Alarm
Alarm
Alarm
Alarm
Alarm

,'Al,'arm
'l'arm
Al ar444

Alarm
Alarm

i Aliarm
'l'arm
Alarm
Alarm

'l'arm
Alarm
Alar,m
Alarm
Al arm,
Alarm
Al arm
A1I arm
Alarm

,
A'larm

, Alarm
,

A'larm
i Alarm

A'l arm
A'I arm
Alarm
Alarm

ik
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Element No.

FE-67-207
FE-67-210
FE-67-214
FE-67-216
FE-67-218
FE-67-220
FE-67-222
FE-67-226
FE«67-231
FE-67-233
FE-67-235
FE-67-237
FE-67-239
FE-67-241
FE-67-245
FE-67-247
FE-67-249
FE-67-251
FE-67-255
FE»67-257
FE-67-259
FE-67-263
FE-67-265
FE-67-267
FE-67-269
FE-67-332
FE-67-333
FE-67-334
FE-67-335
FE-67-337
FE-67-339
FE-67-343
FE-67-345

FE-67-347'E-67-349

FE-67-351
FE-67-353
FE-67-355
FE-67-357
FE-70-21
FE-70-81A

TABLE 3 (Cont'd)

SQN ORIFICE PLATES

~Setem

Essential Raw Cooling Water
Essential Raw Cooling Hater
Essential Raw Cooling Hater
Essential Raw Cooling Water
Essential Raw Cooling Water
Essential Raw Cooling Water
Essential Raw Cooling Water
Essential Raw Cooling Water
Essential Raw Cooling Water
Essential Raw Cooling Water
Essential Raw Cooling Hater
Essential Raw Cooling Water
Essential Raw Cooling Water
Essential Raw Cooling Water
Essential Raw Cooling Water
Essential Raw Cooling Hater

'ssentialRaw Cooling Hater
Essential Raw Cooling Hater
Essential Raw Cooling Water
Essential Raw Cooling Water
Essential Raw Cooling Water
Essential Raw Cooling Hater
Essential Raw Cooling Hater
Essential Raw Cooling Water
Essential Raw Cooling Water
Essential Raw Cooling Hater
Essential Raw Cooling Hater
Essential Raw Cooling Water
Essential Raw Cooling Water
Essential Raw Cooling Water
Essential Raw Cooling Hater
Essential Raw Cooling Nater
Essential Raw Cooling Water
Essential Raw Cooling Water
Essential Raw Cooling Hater
Essential Raw Cooling Hater
Essential Raw Cooling Hater
Essential Raw Cooling. Hater
Essential Raw Cooling Hater
Component Cooling System
Component Cooling System

Ao licatlon

Alarm
Alarm
Alarm
Alarm
Alarm
Alarm
Alarm
Alarm
Alarm
Alarm
Alarm
Alarm
Alarm
Alarm
Alarm
Alarm
Alarm
Alarm
Alarm
Alarm
Alarm
Alarm
Alarm
Alarm
Alarm
Alarm
Alarm
Alarm
Alarm
Alarm
Alarm
Alarm
Alarm
Alarm
Alarm
Alarm
Alarm
Alarm
Alarm

~ Alarm
Indi cat ion/Alarm

3920D-R2 (12/24/87)
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SPECIAL PROGRAM

REPORT NUMBER.'. 22900
REVISION NUMBER:, 5

PAGE D 4 OF 1 33

Element No.

FE-70-818
FE-70-84
FE-70-95
FE-70-96
FE-70-98
FE-70«'105
FE-70-106
FE-70-108
FE-70-115
FE-70-116
FE-70-119
FE-70-124
FE-70-125
FE-70-128
FE-70-142
FE-70-'145
FE-70-I46
FE-70-147
FE-70-148
FE-70-149
FE-70-150
FE-70-151
FE-70-152
FE-70-I55
FE-70-158
FE-70-I59
FE-70-164
FE-70-165
FE-70-170
FE-1-152
FE-1-156
FE-1-160
FE-1-164
FE-2-200
FE-2-201
FE-3-142
FE-3-147
FE-3-155
FE-3-163

TABLE 3 (Cont'd)

!SQN ORIFICE', PIRATES

~Si stem

Com|ponent Cool inIg System
Component Cool,inIg System
Component Cooling System
Component Cooling Sys'em
Component Cooling Sys'em
Component Coo'Iing Sys'em
Comporlent Coo'ling System
Comporlent Coo'Iing System
Component Cooling System
Component Cooling Systertl
IComponent Cooling Systerlr
IComponent Cooling System
Component Cooling System
Component Cooling !3ystem
Component Cooling System
Component Cooling System
Component Cooling System
Component Cooling 'System
Component Cooling 'System
Component Cool ing System
Compo'nent CooIl ing System
Component Cooling System
Component ICooling System
Component Cooling System
Component Cooling System
Component Cooling System
Component Cooling System
Component Cooling System
Component Cooling System
Main Steam
Main Steam
Main Steam
Main,Steanl
Condensate.
Condensate
Ma.in and Aux Feedwater
Main and Aux Feedwater
Main and Aux Feedwater
Main and Aux Feedwater

A,l ar;m,
Alaltm
Alaltm
Allaltm
Alaltm
Alarm
Alal m

Alai';m
'lilarm

Alarm
Alarm
Alarm
Alarm
Alarm
Alarm
Alarm
Alarm
Alarm
Alarm
A 1 all'ln I

Alcol nl I

'A
1 ar'm

i

Alarm,
Ala,rm,
Alarm,
Al arm
Alarm,
Ala,rm
,Al arm
Indication
Indication
Indication
Indication
Alarm
Alarm

Indication/Control
,In di c at'i on
Indi c at'I on
Indication

3920D-R2 (12/24/87)



TVA EMPLOYEE CONCERNS
SPECIAL PROGRAM

REPORT NUMBER: 22900
REVISION NUMBER'
PAGE D-5 OF 133

TABLE 3 (Cont'd)

SQN ORIFICE PLATES

Element No.

FE-3-170
FE-24-53A
FE-24-53B
FE-59-20
FE-67-211
FE-67-253
FE-67-277
FE-67-280
FE-70-81B
FE-70-110
FE-70-132
FE-70-176
FE-70-181
FE-70-184
FE-70-190
FE-70-199
FE-70-200
FE-70-201
FE-70-202
FE-70-204
FE-77-230
FE-77-249

~Sstem

Main and Aux Feedwater
Raw Cooling Hater
Raw Cooling Hater
Demin Hater 5 Cask Decon
Essential Raw Cooling Hater
Essential Raw Cooling Hater
Essential Raw Cooling Water
Essential Raw Cooling Hater
Component Cooling System
Component Cooling System
Component Cooling System
Component Cooling System
Component Cooling System
Component Cooling System
Component Cooling System
Component Cooling System.
Component Cooling System
Component Cooling System
Component Cooling System
Component Cooling System
'Haste Disposal System
Haste Disposal System

Je
'ndication

Alarm
Alarm

Breakdown Orifice
Restriction
Indication
Indication
Indication

Indication/Alarm

Restriction
Indication/Alarm
Indication/Alarm
Indication/Alarm
Indication/Alarm

Indication
Indication
Indication
Restriction

Indication/Control
Indication/Control

Note: Asterisk (') in Application Column denotes instrument purchased
according to Contract 73C38-83520-1, but not shown on system
drawings or listed in Design Criteria.

3920D-R2 (12/24/87)
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TABLE 4

Meter number

Fluid metered

DERIVATION OF
WBN,AND SQN FLOW

"PRECISE" FLOW

ELEMENT FE-3-'I42

Fl.:-3-142

Water

Type of taps

Plate material
Range, inches of water
Volume rate,, gpm

Weight rate„ lib/hr
Density (std), spec'ific gravity (water')

Density (act), specific gravity (water,')

Viscosity, centipoise
Expa'nsion factor
Pressure, psia
Temperature, 'F

Flange

Type 30i4 SS

'00,

1,000.00
497,245.60
1,'.00000

0',.99400

0.68000

0.000 i

1,014.7

100 '

'Fa - 1.0008

0
Beta ratio
Pipe diameter, inches
Plate bore, inches

Reynolds Number (pipe)
"Precise flow,," gpm

0.6913

5.5010

3.8029

839',501

973'.18

il
3920D-R2 (12/24/87)
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REPORT NUMBER: 22900
REVISION NUMBER: 5-

PAGE 0-7 OF

133'ABLE

5

DERIVATION OF "PRECISE" FLOH

HBN AND SQN FLOH ELEMENTS FE-67-61 AND FE-67-62

Heter number.

Fluid metered

Type of taps
Plate material
Range, inches of water

Volume rate, gpm

Height rate, lb/hr
Dens'ity ('std), specific
Density (act), specific
Viscosity, centipoise,
Pressure, psia
Temperature, 'P

gravity (water)
gravi.ty (water)

'FE-'67-61, FE-67-62

Hater
Flange

Type 304 SS

400

20,000.00

9,971,924.00
1.00000

0.99670

0.80000

170.7

83.0

Fa 1.0004

Beta ratio
Pipe diameter, inches

Plate bore, inches

Reynolds Number (pipe)
".Precise flow," gpm

0.6537

.29.2500

,19.1198

2,691,312

19,501.63

3920D-R2 (12/24/87)
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TABLE 6

IDERIVATION OF "PRECISE" FLOH
HBN AND SQN FLOH ELEMENT FE-70-81B

Meter number

Fluid metered

Type of taps
Plate material
Range, inches of water
Volume rate, gpm

Height rate, lb/hr
Density (std), specific gravity (water)
Density (act), specific gravity'water)
Viscosity, centipoise
Pressure, psia
Temperature, 'F

FE-70-818

Hater

Flange

Type 1304 S$

100

; 200.00
'99',155.96

1.00000

0.991107

0.68000

1314. 7

110.0

Fa 1.0010

I
Beta ratio
Pipe diameter, inches

Plate bore, inches

Reynolds Number (pipe)
"Precise flow," gpm

0., 71'99

3;,0680

2,. 2085

3|)0,162

194.84,

3920D-.R2 (12/24/87)
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REPORT NUMBER: 22900
REVISION NUMBER: 5

PAGE 0-9 OF 133

Element No.

F E-1-152
FE»l-156
FE-1-160
FE-1-164
FE-2-200
FE-2-201
FE-3-142
FE-3-147
FE-3-155
FE-3-163
'FE-3-170
FE-3-208
FE-3-235
FE-3-238
FE-3-241
FE-3-244
FE-6-107
FE-6-205
FE-6-227
FE-6-229
FE-6-231
FE-6-233
FE-6-240
FE-6-242
FE-6-244
FE-6-246
FE-6-252
FE-6-254
FE-6-256
FE-6-258
FE-6-264
FE-6-266
FE-6-272
FE-6-274
FE-6-280
FE-6-282
FE-24-26
FE-24-33
FE-24-33Ml
FE-24-39
FE-24-46

TABLE 7

WBN ORIFICE PLATES

~Setem

Main Steam
Main Steam
Main Steam
Main Steam
Condensate
Condensate
Main and Aux Feedwater
Main and Aux Feedwater
Main and Aux Feedwater
Main and Aux Feedwater
Main and Aux Feedwater
Main and Aux Feedwater
Main and Aux Feedwater
Main and Aux Feedwater "

Main and Aux Feedwater
Main and Aux Feedwater
Heater D'rains & Vents
Heater Drains & Vents
Heater Drains & Vents
Heater Drains & Vents
Heater Drains & Vents
Heater Drains & Vents
Heater Drains & Vents
Heater Drains & Vents
Heater Drains & Vents
Heater Drains & Vents
Heater Drai'ns & Vents
Heater Drains & Vents
Heater Drains & Vents
Heater Drains & Vents
Heater Drains & Vents
Heater Drains & Vents
Heater Drains & Vents
Heater Drains & Vents
Heater Drains & Vents
Heater Drains & Vents
Raw Cooling Water
Raw Cooling Water

— Raw Cooling Water
Raw Cooling Water
Heater Drains & Vents

A lication

Indication
Indi'cation
Indication
Indication
Alarm
Alarm
Indication/Control
Indication
Indication
Indication
Indication
Indication
Indication
Indication
Indication
Indication
Alarm
Alarm
Alarm
Alarm
Alarm
Alarm
Alarm
Alarm
Alarm
Alarm
Alarm.
Alarm
Alarm
Al arm
Alarm
Alarm
Alarm
Alarm
Alarm
Alarm
Alarm
Alarm
Alarm
Alarm
Alarm

3920D-R2 (12/24/87)
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f'AGE 0-10 OF 133

Element No.

FE-24-53
FE-24-53A
FE-24-53B
FE-24-59
FE-24-64
FE»26-.19
FE-26-20
FE-28-7
FE-41-8
FE-59-20
FE-62-249
FE-67-61
FE-67-62
FE-67-69
FE-67-74
FE-67-78
FE-67-80
FE-67-122
FE-67-136
FE-67-159
FE-67-161
FE-67-,I63
FE-67-165
-FE-67-169
F E-67-171
FE-67-I73
FE-67-177
FE-67-183
FE-67-185
FE-67-187
FE-67-189-
FE-67-191
FE-67-196
FE-.67-198
FE-67-200
FE-67-202
FE-67-204
FE-67-206
FE-67-207
FE-67-209
FE-67-'210
FE-67-211

TABLE 7 (Cont d)

HBN ORIFICE PLATI.:S

Svstem

Raw Cooling Hater
.Raw Coolini~ Water.
Raw Cooling Water
Raw Cooling Hater
Raw Cooling W'ater
High Pressure Faire Protection
High Pressure FIre Protection
Hater Treatment and Demlneral
Steam Generator L'ayup Water 1

Demin Hater. 8~ Cask Decon
CViCS Boron Recovery
Essential Raw Cooling Na,ter
Essential Raw Coolincl Hater
Essential Raw Cdolincl Hater
Essential Raw Cooling Water
Essential Raw Cooling Hater
Essential Raw Cooling Water
Essential Raw Coolin<~ Hater
Essential Raw Coolint~ Hater
Essential. Raw Cooling~ Hater
Essential Raw Coollni~ Hater
Essential Raw Cooling Water
Essential Raw Cooling Water
Essential Raw Cooling Water
'Essential Raw Cooling Wiater
Es,sential Raw Cooling Wlater
Essential'aw Coo11ing Wlater
Essential Raw=Cooling &later
Essential Raw Cooling Water
Esseintial Raw C'oo'ling Water
Essential Raw Coo'ling Water
Essential Raw Coo'ling Hatier
Essential Raw Cooling Hatier
Essential Raw Cooling Hater
Essential Raw Cooling Hater
Essential Raw Cooling Hater
Essent1,al Raw Cooling Hater
Essent1ial Raw Cooling Hater
Essential Raw Cooling Hater
Essent1ial Raw Cooling Hater
Essential Raw Coolirig:Hater
Essential Raw Cooling Hater

lzers
reatment

A~01 ) c @1'on

Restri ction
A1l arm
Alarm
Alarm
A'I arm
Restriction
Restriction
Indicatioh
Indication
Breakdowni Ori
Riestrlction
Alarm
Alarm
Alarm
Alarm
Alarm.
Alarm
Alar m

Alarm.
Alarm
Alarm
A,l arm

'larm

Alarm
Alarm
Alarm
Alarm
Alarm
Alairm
Alarm
Alarm
Alarm
Alarm
Alarm
Alarm
Alarm
Alarm
Alarm
Alarm
Alarm
Alarm
IRestriction

fice

0
3920D-R2 (112/24/87)
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REPORT NUMBER: 22900
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Element No.

TABLE 7 (Cont'd)

HBN ORIFICE PLATES

~Setem Ao lication

FE-67-214
FE-67-216
FE-67-218
FE-67-220
FE-67-222
FE-67-226
FE-67-231
FE-67-233
FE-67-235
FE-67-237
FE-67-239
FE-67-241
FE-67-245
FE-67-247
FE-67-249
FE-67-251
FE-67-253
FE-67-255
FE-67-257
FE-67-259
FE-67-263
FE-67-265
FE-67-267
FE-67-269
FE-'67-277
FE-67-280
FE-67-332
FE-67-333
FE-67-334
FE-67-335
FE-67-337
FE-67-339
FE-67-340
FE-67-343
FE-67-345
FE-67-347
FE-67-349
FE-67-351
FE-67-353
FE-67-355
FE-67-357
FE-67-470

Essential
Essential
Essential
Essential
Essential
Essential
Essential
Essential
Essential
Essential
Essential
Essential
Essential
Essential
Essential
Essential
Essential
Essential
Essential
Essential
Essential
Essential
Essential
Essential
Essential
Essential
Essential
Essential
Essential
Essential
Essential
Essential
Essential
Essential
Essential
-Essential
Essential
Essential
Essential
Essential
Essential
Essential

Raw Cooling Hater
Raw Cooling Water
Raw Cooling Hater
Raw Cooling Hater
Raw Cooling Hater
Raw Cool,ing Hater
Raw Cooling Hater
Raw Cooling Hater
Raw Cooling Hater
Raw Cooling Hater
Raw Cool'ing Hater
Raw Cooling Hater
Raw Cooling Hater
Raw Cooling Hater
Raw Cooling Water
Raw Cooling Hater
Raw Cooling Hater
Raw Cooling Hater
Raw Cooling Water
Raw Cooling Hater
Raw Cooling Hater
Raw Cooling Hater
Raw Cooling Hater
Raw Cooling Water
Raw Cooling Hater
Raw- Cooling Hater
Raw Cooling Hater
Raw Cooling Hater
Raw Cool.ing Water
Raw Cooling Hater
Raw Cooling Hater
Raw Cooling Hater
Raw Cooling Hater
Raw Cooling Hater
Raw Cooling Hater
Raw Cool,ing Hater
Raw Cooling Water
Raw Cooling Hater .
Raw Cooling Hater
Raw Cooling Hater
Raw Cool,ing Hater
Raw Cooling Hater

Alarm
Alarm
Alarm
Alarm
Alarm
Alarm
Alarm
Alarm
Alarm
Alarm
Alarm
Alarm
Alarm
Alarm
Alarm
Alarm
Indication
Alarm
Alarm
A1arm
Alarm
Alarm
Alarm
Alarm
Indication
Indication
Alarm
Alarm
Alarm
Alarm
Alarm
Alarm
Alarm
Alarm
Alarm
Alarm
Alarm
Alarm
Alarm
Alarm
Alarm
Alarm

39200-R2 (12/24/87)
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Element No.

F E-67-471
FE-67-472
FE-67-473
FE-67-474
FE-67-475
FE-67-476
FE-67-477
FE-70-06
FE-70-20
FE-70-21
FE-70»84
FE-70-95
FE-70-96
FE-70-98
FE-70-105
FE-70-106
FE-70-108
FE-70-110
FE-70-112
FE-70-115
FE-70-116
FE-70-119
FE-70-'124
FE-70-'125
FE-70-128
FE-70-'132
FE-70-142
FE-70-145
FE-70-146
FE-70-147
FE-70-148
FE-70-149
FE-70-1,50
FE-70-151
FE-70-152
FE-'70-155
'FE-70-158
FE-70-159
FE-70-164
FE-70-165
FE-70-170
FE-70-172

TABLE 7 (Cont'd)

HBN ORII.ICE PLA'1'ES

5~stem

Essential Raw Cooling Hater
E. sential Raw Cooling Hater
.Essential Raw Cooling Hater
Essential Raw Cooling Hater
Essential Raw Cooling Hater
Essential. Raw Cooling Hater
Essenti,al Raw Cooling Hater
Component Cool'ing System
Component Cceling System
Component Cooling System
Component Cooling System
Component Cooling System
Component Cooling System
Component Cooling System.
Component Cooling System
Component Cooling System
Component Coo'ling System
Component Cooling S./stem
Component Cooling S!/stem
Component Cooling System
Component Coolincl System
Component: Coolinci System,
Component: Coolinci System
Component Cool inc] S.ys tern
Component Coolinc} System
Component Cooling System
Component Coolinci System
Component Cooling System
Component Cooling Syst: em

Component Cooling System
Comlponent Cool inF~ Syst: em
Comlponent Cool ini~ System
Component Coolirii~ System
Component Cooling System
Comporiient Cooling System
Component, Cooling System
Component Cooling System
Comporient Coolling System
Component Coolling System

'Compor>ent Cooling System
Component Cooling System
Component Cooiling System

Aoolication

t i OF1*

i,on/Al

Alarm
Alarm
Alarm
Alarm
Alarm
Alarm
Alarm
Alarm
Alarm
Ala.rm
Alarm
Alarm
Alarm
,A 1 al m

Alal m

Alarm
Alarm
Restric
Indicat
Alal m

Alarm
Alarm
Alarm
Alarm
Alarm
Restriction
Alarm
Alarm
Alarm
Alarm
Alarm
Alarm
.Al arm
Alarm
Alarm
Alarm
Alarm
Alarm
Alarm
Alarm
Alare
Indication/Alarm 0

39200-R2 <12/24/87)
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Element No.

FE-70-176
FE-70-181
FE-70-184
FE-70-190
FE-70-199
FE-70-200
FE-70-201
FE-70-202
FE-70-203
FE-70-204
FE-70-205
FE-70-212
FE-70-214
FE-70-81A
FE-70-81B
FE-77-230
FE-77-249

TABLE 7 (Cont'd)

HBN ORIFICE PLATES

Svetem

Component Cooling System
Component Cooling System
Component Cooling System
Component Cooling System
Component Cooling System
Component Cooling System
Component Cooling System
Component Cooling System
Component Cooling System
Component Cooling System
Component Cooling System
Component Cooling System
Component Cooling System
Component Cooling System
Component Cooling System
Haste Disposal System
Haste Disposal System

AD lication

Indication/Alarm
Indication/Alarm
Indication/Alarm
Indication/Alarm
Indicatien
Indication
Indication
Restriction"
Restriction'estriction'larm

Alarm
Alarm FE-70-81A
Indication/Alarm
Alarm
Indication
Indication

Instrument purchased according to Contract 73C38-83520-1, but not shown
in system drawing 47B601-70 (instr. tabulations) or listed in Design
Criteria.

3920D-R2 (12/24/87)
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''AGI.:D-14 OF 133

Element No.

FE-1-13

FE-1-25

FE-1-36

FE-1-50

FE-2-29

FE-2-42

FE-2-45

FE-2-47

FE-2-48

FE-2-151

FE-2-191

FE-2-208A-J

FE-2-215

FE-2-228

FE-3-6

FE-3-13

FE-3-'20

FE-3-78A

FE-3-788

FE-6-16

FE-6-34

FE-6-52

FE-6-56A,B

FE-6-57A,B

FE-6-58A,B

FE-23-36

FE-23-42

FE-23-48

FE-23-54

Condensate

Condensate

Condensate

and Demin. Hater
and Demin. Water

and Demin. Hater

Condensate and Demin. Hater

Condlensate and Demin. IWater

Condensate and Demin. Water

Condensate and Demin. Wat;er

Condensate and Demin. Hat:er

Condensat:e and Demin. Hater
Condensat:e and Demiin. Water

Feedwater ( venturi nozzl e)

Feedwater (venturi nozzle)
Feedwater (venturi nozzle)
Feedwater (ventuirl nozzle)
Feedwater (venturi nozzlie)

Heater Drain and Vents

Heater Drain and Vents

Heater Drain and Vents

Heater Drain and Vents

Heater Drain and Vents

Heater Drain and Vents

RHR Service Hater
RHR Service Hater
RHR Service Water

RHR Service Hater

TABLE 8

BFN ORIFICE PLATES

<~is ten

Main Steam (venturi nozzle)
Main Steam (venturi nozzle)
Main Steam (ventu|rl nozzle)
Main Steam (venturi nozzle)

Aaolicat'ion

Alarm/control/PAM
Alarm/control/PAM
Alarm/control/PAM
Alarm/control/PAM
Control
Indication
Indication
Indication
Indication
Restriction
Restriction
Indicat'ion
Indication
Indication
Control
Contr o I

Con tro 1

Indi cation/control, /PAM

Indication/control/PAM
Monitor
Monitor
Monitor
Control.
Control
Control
Indication
Indication
Iindication
Indication 0

3920D-R2 (12/24/87)
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TABLE 8 (Cont'd)

El'ement No.

FE-24-26

FE-24-31

FE-24-36

FE-24-42

FE-24-47

FE-24-48

FE-24-58

FE-24-66

FE-24-71

FE-24-76

FE-24-81

FE-24-86

FE-24-103

FE-24-108

FE-24-113

FE-24-118

FE-24-123

F E-24-128

FE-24-192

FE-24-193

FE-24-205

FE-24-206

FE-24-208

FE-25-4

FE-25-6

FE-25-8

FE-25-50Al thru A6

FE-25-'50Bl thru 86

FE-25-65A,B

~Ss tern

Raw Cooling Hater

Raw Cooling Hater

Raw Cooling Hater

Raw Cooling Hater

Raw Cooling Hater

Raw Cooling Water

Raw Cooling Water

Raw Cooling Hater

Raw Cooling Hater

Raw Cooling Hater

Raw Cooling Hater

Raw Cooling Hater

Raw Cooling Hater

Raw Cooling Water

Raw Cooling Hater

Raw Cool,ing Hater

Raw Cooling Hater

Raw Cooling Hater

Raw Cooling Water

Raw Cooling Hater

Raw Cooling Hater

Raw Cooling Hater

Raw Cooling Hater

Raw Cooling Hater

Raw Cooling Hater

Raw Cooling Hater

Raw Cooling Hater

Raw Cooling Hater

Raw Cooling Hater

(annubar)

(annubar)

(annubar)

(annubar)

(annubar)

Ao lication

Restriction
Restriction
Restriction
Restriction
Restriction
Restriction
Restriction
Restriction
Restriction
Restriction
Restriction
Restric'tion
Restriction
Restriction
Restriction
Restriction
Restriction
Restriction
Restriction
Indication
Indication
Indication
Indication
Restriction
Restriction
Restriction
Indicat'ion
Indication
Indication

3920D-R2 (12/24/87)
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Element No.

TABLE 8 (~Cont'd)

~Ss tern A~1>catlan

FE-25-73C

FE»27-147

FE-28-26

FE-28-29

FE'-28-49

FE-28-53

FE-28-60

FE-28-69

FE-28-87

FE-28-99

FE-28-111

FE-28-123

FE«28-124

FE-28-126

FE'-28-145

FE-63-11

FE-63-15

FE-67-3

FE-67-6

FE-67-9

FE-67-12

FE-67-27

FE-67-28

FE-67-29

FE-67-30

FE-67-31

FE-67-32

F.E-67-33

FE-67-34

R~w Cooling Nater
Condenser Circ. Hater
Hater Treatment

Hater 1'reatment

Hater 1reatment
Nater 1'reatment

Hater Treatment

Hater Treatment

Hater Treatment

Hater Treatment
-Hater Treatment

Hater 'Treatment

Water 'Treatment

Nlater Treatment

Hater Treatment

Standby Liquid Contirol

Standby Liquid Control
Emergency Equip. Cooling

Emergency Equip. Cooling

Emergency Equip.. Cooling
Emergency .Equip. Cooling
Emergency Equip. Cooling
Emergency .Equip. Cooling
I.:mergency Equip. Cooling
Emergency Equip. Cooling

IEmergency Equip. Cool',lng

IEmergenc;y Equip. Ccioling

Emergency Equip. Cooling

Emergency Equip. Cooling

Hater

Restriction
Indication/alarm
Filter regulation
Filter regulation
Filter regulation
Filter regulation
Ffilter regulati,on
Filter regulatiion
F'liter regulation
Filter regulat'ion
Filter regulation
Filter regulation
Filter regulation
Filter regulation
Filter regul,ation
Indication/alarm/PAN
Indication/alarm

'ndication/alarm/PAM

Hater

Water

Hater

Hater
Hater
Water

Hater
Wateii

Hateir

Hateir

Indication/alarm/PAM
Indication/alarm/PAM
Restriction
Restriction
Restriction~
Restriction~
Restriction
Restriction,
Restriction:

Restriction,'ater

Indication/ala~rm/PAM

0

0
3920D-R2 (12/24/87)
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Element No.

TABLE 8 (Cont'd)

~Setem Aooltcation

'F E-67-35

FE-67-36

FE-67«37

FE-67-38

FE-67-39

FE-67-40

FE-67-41

FE-67-42

FE-67-43

FE-67-44

FE-67-45

FE-67-46

FE-67-47

FE-67-48

FE-67-64

FE-67-65

FE-67-66

FE-67-67

FE-67-68

FE-67-69

FE-67-70

FE-67-71

FE-67-72

FE-67-73

FE-67-78

FE-67-79

FE-67-'80

FE-67-81

'FE-67-82

Emergency

Emergency

Emergency

Emergency

Emergency

Emergency

Emergency

Emergency

Emergency

Emergency

Emergency

Emergency

Emergency

Emergency

Emergency

Emergency

Emergency

Emergency

Emergency

Emergency

Emergency

Emergency

Emergency

Emergency

Emergency

Emergency

Emergency

Emergency

Emergency

Equip.
Equip.
Equip.

Equip.

Equip.

Equip,

Equip.

Equip.
Equip.
Equip.

Equip.

Equip.

Equip.

Equip.

Equip.

Equip.

Equip.

Equip.

Equip.

Equip.

Equip.

Equip.

Equip.

Equip.

Equip.

Equip.

Equip.

Equip.

Equip.

Cooling
Cooling
Cooling
Cooling
Cooling

Cooling
Cooling
Cooling
Cool in g

Cooling
Cooling

Cooling
Cooling

Cooling
Cooling

Cooling

Cooling

Cooling
Cooling
Cool i ng

Cooling

Cooling

Cool ing
Cooling

Cooling

Cooling
Cool'ing

Cool in g

Cooling

Water

Hater
Hater

Hater

Hater
Water

Hater

Hater
Hater
Hater

Hater

Hater

Water

Hater

Water

Hater

Hater

Hater

Water

Hater

Hater

Water

Hater

Hater

Hater

Hater

Hater

Hater

Hater

Restriction
Restriction
Restriction
Restriction
Restriction
Restriction
Restriction
Restriction
Restriction
Restriction
Restriction
Restriction
Restriction
Restriction
Restriction
Restriction
Restriction
Restriction
Restriction
Restriction
Restriction
Restriction
Restriction
Restriction
Restriction
Restriction
Restriction
Restriction
Restriction

39200-R2 (12/24/87)
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Element No.

FE-67-83

FE-67-84

FE-68-5

FE-68-81

FE-69-4A,B

FE-69-13

FE-69-35

FE-69-53

FE-69-60
FE-'9-70

FE-69-101

FE-'70-92

FE-70-93

FE-70-94

FE-70-95

FE-70-96

FE-70-97

FE-70-98

FE-70-99

FE-70-100

FE-70-101

FE-70-102

FE-70-'103

.FE-70-104

FE-70-105

FE-70-106

FE-70-107

FE-70-108

FE-70-109

Reactor

Reactor

Reactor

Reactor

Reactor'eactor

Reactor
Reactor
Reactor

Reactor

Reactor

Reactor

Reactor
Re'actor

Reactor
Reactor
Reactor

Reactor

CCH .(annubar)

CCH (annubar)

CCH (annubar)

CCH (annubar)
CCW (annubar)
CCW (annubar)
CCH (annubar)
CCW (annubar)
CCW (annubar)
CCW (annubar)

B'I dg.
B'l dg.
8'I dg.

Bl dg.

Bldg.
Bldg.
Bl dg.
Bldg.
Bldg.
Bldg.
Bldg.
'Bldg.

Bldg.
Bldg.
Bldg.
Bldg.
Bldg.
Bldg.

CCH

CCWI

CCWI

CCWI

CChl

CChl

Cchl

CCH

TABLIE 8 (Cont'd)

~S.i t el'l

Emergency Equip. Coo'ling Hater

Emergency Equip. Cooling Hater

R.H. Recirculation
R.H. Recircu'lation
RWICU

RhlCU

RhlCU

RhlCU

RHCU

RHCU

A~01'teat;han

Restriction
Restriction
Indication
Indication
Alarm/control
Indication
Indication/control
Indication
Indication/controll
Indication
Restriction
Indication.
Indication
Indicat'ion
Indication
Indication
Indication
Indication
Indication
Indication
Indicatioin
Restriction
Restriction
Restriction
Restricti'on
Restrir'tion
Restrirtion
Restriction
Restriction

3920D-R2 (12/24/87)
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Element No.

'FE-70-110

FE-70-303

FE-71»1A,B

FE-71-36

FE-73-1

FE-73-33

FE-74-50

FE-74-56

FE-74-64

FE-74-70

FE-74-76

FE-75-21

FE-75-49

FE-75-80

FE-75-81

FE-77-6

FE-77-16'FE-77-52

FE-77-91

FE-77-103

FE-77-126

FE-77-127

'E-77-298
FE-78-24

FE-78-56

FE-78-56

FE-84-7

FE-84-18

FE-84-19

FE-84-20

TABLE 8 (Cont'd>

~Ssteet

Reactor Bldg. CCN

Reactor Bldg. CCN

RCIC

RCIC

HPCI

,HPCI

RHR

RHR

RHR

RHR

RHR

Core Spray

Core Spray

Core Spray

Core Spray

Radwaste

Radwaste

Radwaste

Radwaste

Radwaste

Radwaste

Radwaste

Radwaste

Fuel Pool Cooling
Fuel Pool Cooling

Fuel Pool Cooling
CAD

CAD

CAD

CAD

Restriction
Restriction
Indication/PAM
Indication/control
Restriction
Indication/control/PAM
'Indication

Indication'ndication

Indication
Indication/control/PAM
Indication/PAM

Indication/PAM
Indication
Indication
Monitor
Monitor
Alarm

Alarm
— Restriction

Restriction
Restriction
Restriction
Control
Indication
Indication
Indication
Indication
Control
Control

3920D-R2 (12/24/87)
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TABLE 9

BFN PAM FLOH SIGNALS IREQVIRED BY RG 1.97

Function M~l
Main feedwater

Suppression chamber spray

Drywell spray

Reactor core isolation cooling
(RCIC)

High pressure coolant 'in)ection
(HPCI)

Core spray (CS) syst: em

Low pressure coolant inject'ion
(LPCI)

Standby liquid control
(SLC)

Residual heat removal
(RHR)

Monitor operation

Monitor operation

Monitor operation

Monitor operation

Monitor~operation

Monitor operation

Monitor operation

Mainitor operation

Monitor operation

Feedwater (3)

RHR (74)

RHR
(74)'CIC

(71)

HPCI (7,'3)',

CS
(75),'PCI/RHR

(74')

SLC
(63)"I'HR

(74)

Cooling water flow to engineered
safety features s ystem
components

Monitor operation Emergency equipment
cooling water (67)

Implemented by the LPCI flow signai" Implemented by the SLC tanh: level 'indication

4l
3920D-R2 (12/24/87)
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TABLE 10

BFN CONTROL AND PAM FLON SIGNALS FROM FLOH ELEMENTS

Orifice(s) Contract ~Ss tee
Safety Used for
Related Control

Used for
PAM Flow

FE-1-13,25,36,50

FE-2-29

FE-3-.6,13,20

FE-3-78A,78B

90744/917SO Main steam

90744/91750. Condensate

90744/91750 Feedwater

90744/91750 Feedwater

X X

FE-23-36,42,48,54 90744/91750 RHR Service Hater X „

FE-67-3,6,9,.12

FE-69-35

74869

90744/91750

Emer. equip. X

cool in g

Reactor water
cleanup (RNCU)

FE-69-60

FE-71-1A, B

FE-71-36

FE-73-33

90744/91750 RHCU

90744/91750 RCIC

90744/91750 RCIC

97044/91750 HPCI

FE-74-50,56,64,70 90744/91750 RHR"

FE-74-76

FE-75-21,49

FE-78-24

FE-84-19,20 85116 Containment air X

dilution (CAD)

90744/91750 RHR head spray X

90744/91750 CS

90744/91750 Fuel pool cooling

.X

Residual heat removal (RHR) provides flow indication for RHR, suppression
pool spray, drywell spray, and LPCI systems.

3920D-R2 (12/24/87)
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TABLE ll
TYPICAL SNIT SAFETY LIMITS FOR IINSTRUMENT LOOPS

~Sstem

Hain steam

RCIC

HPCI

RHR

Core spray

Instr ument

PDT-1-50

PDT-71-lA

F'5-73-33

FS-74-50

FS-75-80

FT-84-19

Safe t~Limit
107.60 psid (h>ax)

450 inwc (max)

None gpm

None inwc

J625 gpm (min)

134.36 scfm (max)

'I 00

400

5000

8.8

1294

100

0

II
3920D-R2 (,12/24/87)
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Element No.

CA-FE-003
CA-FE-902
CA-FE-905
CA-FE-914
CA-FE-916

TABLE 12

BLN ORIFICE PLATES

~Sstem

Auxiliary Feedwater
Auxiliary Feedwater
Auxiliary Feedwater
Auxiliary Feedwater
Auxiliary Feedwater

Indication
Indication
Indication
Indication
Indication

CD-FE-005
CD-FE-006
CD-FE-007
CD-FE-008
CD-FE-009
CD-FE-010
CD-FE-011
CD-'E-012

CD-FE-901
'CD-FE-902
'CD-FE-904
*CD-FE-906
'CD-FE-907
CD-FE-908,
CD-FE-909
CD-FE-910
'CD-FE-912
CD-FE-916
CO-FE-917
CD-FE-918
CD-FE-919
CD-FE-920
CD-FE-921
CO-FE-922
CO-FE-923
'CD-FE-943

Heater
Heater
Heater
Heater
Heater
Heater
Heater
Heater
Heater
Heater
Heater
Heater
Heater
Heater
Heater
Heater

.Heater
Heater
Heater
Heater
Heater
Heater
Heater
Heater
Heater
Heater

Drains and
Drains and
Drains and
Drains and
Drains and
Drains and
Drains and
Drains and
Drains and
Drains and
Drains and
Drains and
Drains and
Drains and
Drains and
Drains and
Drains and
Drains and
Drains and
Drains and
Drains and
Drains and
Drains and
Drains and
Drains and
Drains and

Vents
Vents
Vents
Vents
Vents
Vents
Vents
Vents
Vents
Vents
Vents
Vents
Vents
Vents
Vents
Vents
Vents
Vents
Vents
Vents
Vents
Vents
Vents
Vents
Vents
Vents

Indication
Indication
Indication
Indication
Indication
Indication
Indication
Indication
Indication
Ind1cation
Indication
Indication
Indication
Indication
Indication
Indication
Indication
Indication
Indication
Indication
Indication
Indication.
Indication
Indication
Indication
Indi'cation

CF-FE-909
CF-FE-910
CF-FE-918
CF-FE-919
CF-FE-926

Feedwater
Feedwater
Feedwater
Feedwater
Feedwater

Indication
Indication
Indication
Indication
Test

3920D-R2 (.12/24/87)
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CM-FE-081
CM-FE-911
CM-FE-912
CM-FE-918
CM-FE-935
CM-FE-936
CM-FE-950A
CM-FE-9508
CM-FE-951A
CM-FE-9518
CM-FE»952A
CM-FE-9528

CN-FE-900
CN-FE-9Ql
CN-FE-902
CN-FE-903
CN-FE-904
CN-FE-.905
CN-FE-906
CN-FE-907
CN-FE-908
CN-FE-909
CN-FE-910
CN-FE-911
CN-FE-912
CN-FE-913
CN-FE-914
CN-FE-915
CN-.FE-916
CN-FE-918
CN-FE-919
«CN-FE-928
«CN-FE-929

TABLE 12 (Cont'd)

IBLN ORI'FICE PLATES

est m

Feiedwiater
Feedwiater
Feedwater
Feedwater
Feedwater
Feedwater
Feedwatier
Feedwater
Feedwater
Feedwater
Feedwater
Feedwater

Condensate Oemineralizer
Condensate Oemineralizer
.Condensate Demineralizer
Condensate Demineralizer
Condensate Demineiralizer
Condensate Demineiralizer
Condensate Oemineralizer
Condensate Demineralizer
Condensatle Oemfineralizer
Condensatie Deminerallzer
Condensate Demineralizer
Condensate Demineralizer
Condensate Oemlneralizer
Condensate Oemineralizier
Condlensate Demi nerall i zier
Condensate Oemineralizer
Condensate Oeminerallizer
Conclen sate Demi ne ra 11 izer
Concle'nsate -Oeminera'lizer
Conclensat'e Oeminera'lizer
Conclensate Oemineralizer

A~y 1 i cation

Indi,catioin
Indicatioin
Indication
Indication
Test
Test
Indication
Indication
Indication
Indication
Indication
Indication

indication
Indication
Indication
Indication
Indication
Indication
Indication
Indication
Indlication
,Indlication
Indication
Indication
Indication
Inclication
Indication
Indication
Indication
Indication
Indication
Ind.i cat

i'on'ndi

cati on

'

CS-FE-901 Condensate .Storage Transi'er . Indicatiion

KC-FE-002
KC-FE-004
KC-FE-005

Component Cooling Hater
Component Cooling Hater
Component Coolin~I Hater

Indicat'ion
'Indication
Indicat'ion

3920D-R2 (12/24/87)
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KC-FE-006
KC-FE-007
KC-FE-142
KC-FE-147
KC-FE-902-A
KC-FE-904-A
KC-FE-906-A
KC-FE-908-A
KC-FE-910-A
KC-FE-912-8
KC-FE-9148
KC-FE-9168
KC-FE-9188
KC-FE-919
KC-FE-921
'KC-FE-922
KC-FE-923

'C-FE-924A

KC-FE-9248
KC-FE-927
*KC-FE-929.
KC-FE-930A
KC-FE-9308
KC-FE-931
KC-FE-932
KC-FE-935
KC-FE-936A
KC-FE-9368
KC-FE-937
KC-FE-938
KC-FE-941
KC-FE-942A
KC-FE-9428
KC-FE-943

KC-FE-944'C-FE-947

KC-FE-948
KC-FE-949
KC-FE-952
KC-FE-953
KC-FE-,957
KC-FE-959
'KC-FE-961

TABLE 12 <Cont'd)

BLN ORIFICE PLATES

Svstem

Component Cooling Hater
Component Cooling Hater
Component Cooling Hater
Component Cooling Hater
Component Cooling Hater
Component Cooling Nater
Component Cooling, Hater
Component Cooling Water
Component Cooling Hater
Component Cooling Hater
Component Cooling Hater
Component Cooling Water
Component Cooling Hater
Component Cooling Hater
Component Cooling Hater
Component Cooling Hater
Component Cooling Hater
Component Cooling Hater
Component Cooling Hater
Component Cooling

Hater'omponentCooling Hater
Component Cooling Hater
Component Cooling Hater
Component Cooling Hater
Component Cooling Hater
Component Cooling Hater
Component Cooling Hater
Component Cooling Hater
Component Cooling Water
Component Cooling Water
Component Cooling Hater
Component Cooling Water
Component Cooling Water
Component Cool'ing Water
Component Cooling Water
Component Cooling Hater
Component Cooling Hater
Component Cooling Hater
Component-Cooling Hater
Component Cooling Hater»
Component Cooling Water
Component Cooling Hater
Component Cooling Hater

Aoolication

Indication
Indication
Indication
Indication
Indication
Indication
Indication
Indication
Indication
Indication
Indication
Indication
Indication
Indication
Indication
Indication
Indication
Indication
Indication
Indication
Indication
Indication
Indication
Indication
Indication
.Indication
Indication
Indication
Indication
Indication
Indication
Indication
Indication
Indication
Indication
Indication
Indication
Indication
Indication
Indication
Indication
Indication
Indication

3920D-R2 (12/24/87)
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KC-FE-963
KC-FE-965
KC-FE-966
KC-FE-967.
KC-FE-969
KC-FE-971
KC-FE-973
KC-FE-979
KC-FE-981
KC-FE-982
KC-FE-983
KC-FE-985
KC-FE-987
KC-FE-989
KC-. FE-993A-A
KC-FE-9938-8

TABLE 12 (Cont'd)

BLN ORIFICI.: PLAl'ES

System

Component Cool 1 ng Na ter
Component Cooling Hater
Component Cooling Water
Component Cooling Hater
Component Ce>ling Hater
Component Cooling Hater
Component Cooling Hater
Component Cooling Hater
Component Cooling Water
Component Cooling Water
Component Cooling Hater
Component Cooling Hater
Component Cooling Hater
Component Cooling

Hater'omponentCooling Water
Component Cooling Hater

~Altccitt~>n

Indication
'ndication

Indication
Indication
Indication
Indication
Indication
Indication
Indication
Indicatlqn
Indi cat 1 <)n

Indication
Indication
Ind1cation
ind1cation
Indication

KD-FE-003
KD-FE-004
KD-FE-005
KD-FE-901

Control Rod Drive Cooling Water
Control Rod Drive Cool1ing Hater
Control Rod Drive Coo11ing Na,ter
Control Rod Drive Cooling Ha.ter

.Indication
Indication
Indication
Ind1cation ~

KE-FE-001-A
KE-FE-002-A
KE-FE-003-A
KE-FE-004-8
KE-FE-005-A
KE-FE-006-8
KE-FE-553-A
KE-FE-559-A
KE-FE-904A
KE-FE-905A
KE-FE-906A
KE-FE-907A
,KE-FE-910-8
KE-FE-911-A
KE-FE-912-8
KE-FE-913
KE-FE-913A-A
*KE-FE-914-A

Essential
Essential
Essential
Essential
Essent1al
Essential
Essent1al
Essential
Essent1ial
Essent1ial
Essent1ial
Essential
Essential
Essent'Ial
Essent'ial
Essent'ial
Essent'ial
Essent'ial

Raw Cooling Hater
Raw Cooling Hater
Raw Cooling Hater
Raw Cooling Hater
Raw Cooling Hater
Raw Coo11ng Hater
Raw Cooling l<ater
Raw Coolirig )dater
Raw Cool)rig IWater
Raw Cool[rig Hater
Raw Cooling IWater
Raw Cooling IWater
Raw Cooling IWater
Raw Cooling .IWater
Raw Cooling IWater
Raw Coolihg IWater
Raw Cooling ,'Water
Raw Cooling Hater

Indication i

Indication
Indication
Indication
Indication
Ind1catibn
Indication/Cohtrlol'ndication/Control

Indicatibn/Cohtrol
Indicatlbn/Cohtrol'ndicatibn/Alariri

Indicati'on'ndication/Alarm

Indi cat.i'on

'ndicati'on'ndication/Alarm

Indication/Contr'ol
Indication

3920D-R2 (112/24/87)
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Element No.

TABLE 12 (Cont'd)

BLN ORIFICE PLATES

~Ss tern Anolication

KE-FE-916-8
KE-FE-918-8
KE-FE-920-8
KE-FE-922-8
KE-FE-925-8

'E-FE-928-8
KE-FE-930-8
KE-FE-932-8
KE-FE-934-8
'KE-FE-935-A
KE-FE-936-A
KE-FE-939-A
KE-FE-941-A
KE-FE-943-A
KE-FE-944-A
KE-FE-945-8
KE-FE-946-8
KE-FE-947-A
KE-FE-949-A
KE-FE-952-A
KE-FE-955-A
KE-FE-957-A
KE-FE-959-A
KE-FE-960-A

KE-FE-961-A'E-FE-962-A

'KE-FE-962A-A
KE-FE-9628-A
'KE-FE-9628-8
"KE-FE-9638-A
'KE-FE-964-A
KE-FE-965-A
KE'-FE-9658-8
'KE-'FE-967-8
KE-FE-968-A
KE-FE-9688-8
'KE-FE-970-8
KE-FE-971-8
KE-FE-972-8
KE-FE-978-A
KE-FE-982-A
KE-FE-982-8
KE-FE-984-A

Essential
Essential
Essential
Essential
Essential
Essential
Essential
Essential
Essential
Essential
Essential
Lssential
Essential
Essential
Essential
Essential
Essential
Essential
Essential
Essential
Essential
Essential
Essential
Essential
Essential
Essential
Essential
Essential'ssential

Essential
Essential
Essential
Essential
Essential
Essential
Essential
Essential
Essential
Essential
Essential
,Essential
Essential
Essential

Raw Cooling Hater
Raw Cooling Water
Raw Cooling Nater
Raw Cooling Nater
Raw Cooling Water
Raw Cooling Water
Raw- Cooling Water
Raw Cooling Water
Raw Cooling Hater
Raw Cooling Hater
Raw Cooling Water
Raw Cooling Hater
Raw Cooling Hater
Raw Cooling Hater
Raw Cooling Hater
Raw Cooling Hater
Raw Cooling Water
Raw Cooling Water
Raw Cooling Water
Raw Cooling Hater
Raw Cooling Hater
Raw Cooling Hater
Raw Cooling Hater
Raw Cooling Water
Raw Cooling Hater
Raw Cooling Water
Raw Cooling Hater
Raw Cooling Water
Raw Cooling Hater
Raw Cooling Hater
Raw Cooling Hater
Raw Cooling Hater
Raw Cooling Hater
Raw Cooling Hater
Raw Cooling Hater
Raw Cooling Hater
Raw Cooling Hater
Raw Cooling Hater
Raw Cooling Hater
Raw Cool.ing Hater
Raw Cool'ing Hater
Raw Cooling Hater
Raw Cooling Hater

Indication
Indication
Indication
Indication
Indication
Indication
Indication/Alarm
Indication/Alarm
Indication/Alarm
Indication/Alarm
Indication/Alarm
Indication
Indication
Indication
Indication
Indi c'at.i on
Ind,ication
Indication
Indication
Indication
Indication
Indication/Alarm
Indi'cation/Alarm
Indication
Indication
Indication/Alarm
Indication
Indication/Alarm
Indication
Indication/Alarm
Indication/Alarm
Indication/Alarm
Indication
Ind.ication
Indication/Alarm
Indication/Alarm
Indication
Indication
Indication/Alarm
Indication/Alarm
Indication
Indication
Indication

39200-R2 (12/24/87)
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'AGED-28 OF 133

Element No.

TABLE '12 (Cont'd)

BLN ORIFICE iPLATES

5~stem Aoo 1 1 cat'I on

KE-FE-986-A
KE-FE-98'9-A
KE-FE-990
KE-FE-991
KE-FE-992
KE-FE-999-8

Essential Raiw
Essent'lal Raw
Essent'lal Raw
Essential Raw
Essential Raw
Essential Raw

Cooling,Water
Cooling Wat:er
Cooling Hater
Cooling Water
Cooling Hat:er
Cooling Water

Indication
Indication
Indication
Indication
indicati'on'ndi

cat1'on'W-FE-901

KW-FE-903
KN-FE-904
KN-FE-905
KN-FE-907
KN-FE-908
KW-FE-909
KN-FE-910
KW-FE-,911
KH-FE-912
KN-FE-,913
KW-FE-914
KN-FE-915
KN-FE-916A
KW-FE-916B
KN-FE-916C
KN-FE-916D
KN-FE-917
KW-FE-918
KN-FE-923
KH-FE-927
'KW-FE-928

Raw Cooling Water
Raw Cooling Hater
Raw Cooling Water
Raw Cooling Water
Raw Cooling Hater
Raw Cooling Water
Raw Cooling Water
Raw Cooling Water
Raw Cooling Water
Raw Cooling Water
Raw Cooling Hater
Raw Cooling Water
Raw Cooling Hater
Raw Cool1ng Water
Raw Cool1ng Water
Raw Cooliing Water
Raw Cooling Hater
Raw Coolirig Water
Raw Cooliing Hater
flaw Cciol ling, Water
Raw. Cciol 'ing Wateir
flaw Cool 'lng Nate,r

Indication
Indicat1on
Indicat1ion

. Indi cat 1i on
Indi cat ii on
Indi cat ii on
Indi.cat1i on
Indication
Indi cation
Indi cat'ion
Indicat'ion
Indication
Indicat'ion
Indication
Indication
Indication
Indication
Indication
Indication
Indication
Indicat1on
Indication

NB-FE-435
NB-FE-436
NB-FE-441
NB-FE-443
NB-FE-444
NB-FE-737
NB-FE-741
NB-FE-745
NB-FE-746
NB-FE-747

Chemical
Chemical
Chemical
Chemical
Chemical
Chemical
Chemical
Chemical
Chemical
Chemical

Addition & Boron Recovery
Addition & Boron Recovery
Addit1on & Boron RecoveryAddition 8~ Boron Recovery
Addit1on 8~ Boron fiecovery
Addition 8~ Boron Recovery
Addition & Boron fiecovery
Addit,1on & Boron recovery
Adidition & Boron Recovery
Addit1on & Boron flecovery

Indication
Indicatiion
Indication
Indication
Indication
Indication
Indication
Indication
Indicat'ioh
Indi cat'1 or'i I

3920D-R2 <12/24/87)



TVA EMPLOYEE CONCERNS
SPECIAL PROGRAM

REPORT NUMBER: 22900
REVISION NUMBER: 5

PAGE 0-29 OF 133

.Element No.

TABLE 12 (Cont'd)

BLN ORIFICE PLATES

~Ss tern Aool'ication

~NB-FE-767
'NB-FE-854
'NB-FE-'900
NB-FE-901
NB-FE-903
NB-FE-904
'NB-FE-905
'NB-FE-906
NB-FE-907

Chemical Addition
Chemical Addition
Chemical Addition
Chemical Addition
Chemical Addition
Chemical Addition
Chemical Addition
Chemical Addition
Chemical Addition

& Boron Recovery
& Boron Recovery
& Boron Recovery
& Boron Recovery
& Boron Recovery
& Boron Recovery
& Boron Recovery
& Boron Recovery
& Boron Recovery

Indication
Indication
Indication
Indication
Indication
Indication
Indication
Indication
Indication

ND-FE-902B
ND-FE-907A
'ND-FE-909A
ND-FE-919A
ND-FE-920B

Decay Heat Removal
Decay Heat Removal
Decay Heat Removal
Decay Heat Removal
Decay Heat Removal

Indication
Indication
Indication
Indication
Indication

NM-FE-900
NM-FE-901
'NM-FE-903
'NM-FE-904

Spent Fuel Cooling
Spent Fuel Cooling
Spent Fuel Cooling
Spent Fuel Cooling

Indication
Indication
Indication
Indication

NS-FE-900A
NS-FE-901A
NS-FE-9018

Reactor Building Spray
Reactor Building 'Spray
Reactor Building Spray

Indi cat 1 on
Indication
Indication

NV-FE-318
NV-FE-319
NV-FE-775
NV-FE-840
NV-FE-841-A
NV-FE-842-8
NV-FE-843
NV-FE-844-A
NV-FE-845-A
NV-'E-846-B
NV-FE-847
NV-FE-848-A
NV-FE-849-8
NV-FE-912

Makeup
Makeup
Makeup
Makeup
Makeup
Makeup
Makeup
Makeup
Makeup
Makeup
Makeup
Makeup
Makeup
Makeup

& Purification
& Purification
& Purification
& Purification
& Purification.
& Purification
& Purification
& Puri.fication
&'urification
& Purification
& Purification
& Purification
& Purification
& Purification

Indication
Indication
Indi'cation
Indication
Indication
Indication
Indication
Indication
Indication
Indication
Indication
Indication
Indication
Indication

3920D-R2 (12/24/87)



TVA EMPLOYEE CONCERNS
SPECIAL 'PROGRAM

REPORT NUMBER: 22900
REVISION NUMBER'. '5

PAGE 0-30 OF 133

Element No.

TABLE 12 (Cont'd)

BLN ORIFIC'E PLATES

5~stem

SE-FE-901A
SE-FE-9018
SE-FE-902A
SE-FE-9028'

Ex trac t i on Steam
Extraction Ste'am
Ex;traction Steam
Extraction Steam.

Indica.tion/Alarm
Indication/Alarm
Indication/Alarm
Indication/Alarm

SH-FE-942 Main Steam and Reheat Indication

TK-FE-904

TK-FE-905

Generator Stator Cooling

Generator Stator Cooling

Alarm

Indi cation/~Al arm~

YH-FE-901
YM-FE-902
YM-FE-904
YM-FE-906
YM-FE-908
YM-FE-915
YM-FE-916
YH-FE-933
YH-FE-934
YM-FE-949
YM-FE-950

Water
Hater
Water
Hater
Water
Hater
Hater
Hater
Hater
Hater
Hater

Treatment
lreatment
Treatment
Treatment
1reatment
Treatment
Treatnient
Treatment
Treatment
Treatment
Treatment

& Makeup
& Makeup
& Makeup
& Makeup
& Makeup
& Makeup
& Makeup
& Makeup
& Makeup
& Makeup
& Makeup

Demi n.
Demin.
Oemin.
Oemin.
Demin.
Oemin.
Demin.
Oemin.
Oemin.
Oemin.
Oemin.

0Indication/Control
Indication/Control
Indication
Indication
Indication i

Indlication/Contr'ol'ndication/Control

Indication
Indication
Indication
Indication

'ND-FE-072
'WD-FE-900
'ND-FE-903
',ND-FE-904
'ND-FE-914

Haste Disposal
Naste Disposal
Haste Disposal
Waste Disposal
Haste Disposal

Indication
Indication
Indication
Indication
Indication

Note: 'ndicates this is not lfisted 'in'n'strument tab but is shown en design
crfiteria drawing for the system(

3920D-R2 (12/24/87)



TVA EMPLOYEE CONCERNS
SPECIAL PROGRAM

REPORT NUMBER: 22900
REVISION NUMBER'
PAGE D-31 OF 133

Contract Number

85114-2

822050-2

833588

837325

833434

829764

86120-2

836645

820235

86243-1

8651«7-2

Daniel Measurement

Dietrich.

Company

Daniel Measurement Company

.Daniel Measurement Company

Daniel Measurement Company

Crane Co.

Dan'iel Measurement Company

Chemetron

York

Chem Seps

TABLE 13

FL'ON ELEMENT VENDORS FOR BLN

Vendor

Babcock and Ni lcox (B&W) Company

3920D-R2 (12/24/87)'



TVA EMPLOYEE CONCERNS
SPECIAL PROGRAM

REPORT NUMBER'2909
REVISION NUMBER: 5

PAGE 0-32 OF 133

TABLE 14

TYPICAL O'RIFICES USED FOR PAH OR PRIMARY CONTROL

System

Decay heat removal and
low pressure in)ection

Hain feedwater

Auxiliary feedwater

Containment spray

Component cooling system

CVCS

'rif1 ces

ND~ IF E-902'/907

CF>IF E-909,'/910

CA-IFE-003'

S- IF E-900/901

KC-IF E-002'/007

NV-IFE-840/844

Vendor

, B&W/Bailey

B&W/Bai1ley

Daniel

B&W/Bailey

B&W/Bailey

B&W/Bailey

0
3920D-R2 (12/24/87)
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Panel E l«v Col+a> Uescrlptlun

txhuddud Urain IiuJduI
Ura«in9 unnec !un
4/Wbuu ura«in9 lype Uetail" Nex!arks

0-L-2 bu9
1,2-L-b bb3

. 1,2-L-I2 bbS
1,2-L-I3 bb3
0-L-14 6b I
I-L-15 bb3
2-L-15 6b3
I)2-L-Ib bb3
i)2-L-11 bb3
1,2-L-22 bbs
0-L-23 134
O-L-.25 134
1,2-L-21 114
1,2-L-43 b9U
1,2-L-41 b90
0-L-49 bku
0-L-bu b9u
0-L-51 690
1,2-L-bbA,U* b'9U

O-L-59A,8 b94
1,2-L-90 191
0-L-103 bu9
O-L-113A,U bb9
0-L-148 bbS
1,2-L-ISU .bb9
1,2-L-I53 69U
0-L-156 . 69u
I ) 2-L-119 110
1,2-L-I8u 693
I )2-L-IUI b'I3
I-L-181 b/9

snu
vAI, IU
yAI, lu
vAI~ 10
«AI I
uA/
uA9
tA), IU
SA9
vA), IO
vAI2
uAI2
UAb, II
vA3, 13
lA4, 12
rA4
qA4
rAb
vAI, 9
tA14
14b'- Ann
xAU
sA2
sA IU
sA4 ~ b
tnb, ll
r!0
lu4'al I
114'9-U
uu 3b-u

24U 4b-U

wu Uurun itecycl«.
kig Puixps, A-A
NHN PuepS) A-A
kkk PuuLps, U-U
Waste Evap Feed Pump
Contai!xxent Spray Puep A-A
Cuntai!xxent bpray Pux4) A-A
Contalneent Spray Puep 8-8
lk)ldup ik 6 bas btrip Pux4!s
kkk P)xxps, 8-8
E'er Gas ireatmt Unit 8
Eaer Gas Ireatet Unit A
Letdu«n lieat Excnan9er
Voluxx.'untrul lank
NCb bystex
Waste Gas Con4)russor A Pk9
Waste Gas t.'oxpressur
Evap Cond Ueein 6 Filter
Cunt)xt bpray lleat txcn 8
Waste Disposal
Snield Uld9 txb Vent I lu«
WaSte UiSpuSal bySlex
Gas uecay lank
AuX WaSte tVap Feed Puu'p
CVCS Holdup lank
CVCb venin and Filler
waste Gas Coopr«ssur li~p
NCb bysten
kCS System
NLS bystea
Nuact 819 F II 6 tllp Urn bp

Iuu
14>
14o
I dl
I I )
u/
III
I/2
44

Nunc
Nunc

14o Hund
93 4/W4/9-1 Closed

Ul'3

4/W4/9-1 Closed
UI'3

4/)14/9-1 'Closed
Ul'48

4 IW4/9-1~ Open'
I'314/N419- I* Open' I

'314)w4/9-1' lused'I
'31,I lb 4/W419- I Closed U

I'144)w4)9- I Closed
ul'3

41w4/9-1 Closed U I
'l

Nunc
Ul None

114 4/W4/9-1 Open U I '
lb 4/W4)9-b C losed U

I')4

No6e'/W419-6

Closed U I
'3/iiune

IUI 4/W4)9-b C lused
UI'32

4/w4/9-6 Closed
Ul'bu

4)w419-6 Closed U
I'one

41w419-4'
lused')w419-3

C Iosed U
I'unc

Nunc
4/w419-b C lused U I

'iune

See Nute I
UK

OK

OK

See Hute
10'ee

Note
IO'K)

OK

OK
OK

See Hule 2
See Note 2
UK See Note 3
UK

See Note
I'K

See Hole
4'ee

Note 2
UK

UK
OK

See Hole
5'K

See Note
II'K

See tlute I ~

See liote I
UK

See Note I
See Note

6'ee

Hule
I'ee

Nute
2'ee

Hule ))

ConneCtiun dulail pur Ura)!in9 I/W4/9-1

383 IU-Rb ( 12/24/8/J
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Embedded Urain !!eader

Panel E lev Column Uescriptiun
Urawlng
4 Ikudu Urawing

unnec Ion
lype Uutail" kemarks

2-L- IUI
I-L-190
Z-L-190
I 2-L 191
0-L-203
o s Muu u uvu
1,2-L-20)
s ssv L cOu
liZ-L'-226
I,Z-L-ZZ)
1,2-1.-228
0-L-229
0-L-230
1,2-L-231

I 232
0-L-233
0-L-238
1,2-L-209
I,Z-L-26U
1.2-L-296
0-L-314
0 I 3I6
0-L-317
0-L-350
li2-L-358
I-L-3S9
2-L-3b9
I,Z-L-360
I-L-3bl
2-L-361
I v s is.s.
~ su 4 ussu

li2-L-309

0/9
o/9
019
093

L I ss su Ju
bgd
) l4
o/9
019
619

,)34
)34
090
6gss

o90
653
114
690
1 14

6/U
063-
090
r)4
693
093
693
6)9
I /9
619
6/9
bu9

24U 4o-0
289u
Zug'

Inu ssll-II

ussu

wAb, II
CL AII
3IU'b-U

)b 55-0
195'5-0
vAIZ
vA!2
wAU
wssUs

wAU
rAIZ
tAU
vA4, 12
tAU
qA4
wAU-

rA4
ct. Aii
340

9ss

gu

JJZ

3SZ'SZ'0'uA4,

IZ

React Ulg Flr 6 Eqp Urn Sp
Haste Oispusal byStl~
Haste U!spusal System
¹S SIS a, fk 8!sr lssslrmts
Gross Failed Fuel Uetectur''. u ~ ..uau ssssus juus
kttk kecirc F low
Spent foci Pit Puslsp !.
keactur Coolant f luw I
Reactor Coolant F luw II
keactor Coolant f luw-Ii
tmer !'s Treat bysten
Iusssr Gau Truut Cuciuiss

Hot saeple koom!.ub IA, zA
tklt Sskr4IIe Room Cub lds 28
But Sample koom Cub IC
Flour Urn loii lank level
RI!k l!IX A Sup!!dr Flow Xmtr
Vulume !.'ontro I lank
klik MIX 8 Sup!Idlr,fiuw Xmtr
Haste Gas Compressor 8 Pkg
Trtttatel-sUrn Coil Tk beve1
Haste Gias Colspress Sup,press
Spent fuel i.ooill!g System
kCS Systen
kCS System
kcS Systelll
kCS System
RCS System
kCS System
RCS Pressurizer keliei Tank
kCS System

88
106
160

2IU

4/kozb-9
ss his 'sS u'1 s!suu J ss

ZOO
IbZ
"UO

UU

UU

I/)
I )1
4/koZS-I
4/koZS-2
4/k62S-3
148
130
I IU
!30

148-

148
ISZ
64
64
64
lb, Iub
/b

44
lbo

Rune
None
Hone-

.4/k4/0-2

Rune
~

i!one'one

Hone
Hone
None
ls. ~ ~

None
None
t!une
Hone

4/k4/9-'b Closed U I
'one

4/k4/9-6' Closed
Dl'ones

None
Nil

us.'/d4/9-3s I: lusud' I

'ee

Note
2'ee

Note
8'ee

Note
2's»Kote ) ~

See Table 16
r s ~ IIuuu ~ uu ~ u ~ u

See t!Ilte 2
See iiote 2

See Note
8'ee

Hote
8'ee

Hole 8»
See Note 2'

ss ~ Juuuu ssulu c
See Table 16

See Tabie i6
See Table 16

See Note I
See Hote 2
See t!ote,l
See Note 2
See Note 4
See Rate I
OKu

See Note
2'ee

Hote )u
See Note

1'eet!ute
6'ee

Note
1'ee

Bute 1"
See Bute

2'ee

t!ute
b'Ku

Connection detail our Urawing 4/H4/9-3 — — ——

48M I I2 z24 /8) I
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Panel k I ev Co I ceo UvscripLiun

I
taueddcd Urain ttcaucr

Urawio9 uo~oec iun
4lltuUO Urawio9 Iypv Uvtail" lteinark s

0-L-311
1,2-L-314
0-L-375
0-L-3/I
I ~ 2-L-394
1,2-L-39b
0-L-39/
1,2-L-398
1,2-L-399
1,2-L-433
I-L-474
2-L-414
1,2-L-SIb
1,2-L-Slo
1,2-L-b17
1,2-L-SIU

bu9
I IO
o)3
Iu3

1JU
lub
IOb
1 14

1 14
/ 14

714

sA IO
unb, II
EAU

uAI
4b
4b

U

4b'5

IbO'91

kali
291 kali
vAb, ll
vnb, II
vAb, II
vAb, II

Haste Uisposal bystcin
CVCb bysteni
bpent. kesin btora9« lua
Cask Uvcun btur lank Lcv«I
Shield illd9 Vent. F luw
biiicld Uld9 Vent Flow
Annulus F low
Lower Annulus Fluw
Luw.r Annulus F low
Aioiulus Uitf Prcssurv U9
frain 8 Cuntaiinncot Prcssur« U9
Iraio 8 Contaioeeot Pressure 89
Rttk Rt Line Pipe Urk Uetvct 2UU
ktllt Nt Line Pipe Urk lietcct 288
ktik Rt Line Pipe Urk Uctict 2UU
Nttk NL Line Pipu Urk Uvtvct 2UU

4/N4/9-3 Clused
UI'ull

e

Nunc
Nunc
None
ttune
Hone
Nunc
ttone
Hone
None
ttune
Nunc
ttune
Niille

ON

Sec tlute I
See Note

12'ee

Note 2
See Note

5'ee

NoLe
5'ee

ttote
5'ee

Note
5'ee

Hote
5'ee

Mute
2'ee

Note
2'ee

Mute
9'ee

Note I
See Hule I
See Note I
See Mote I

Hule I.

Mute 2.

Note J.

Panel has no drain cunoectiuns.

Paiivl has valved drain connections.

Itic "open" drain header Lu woicii tiiis pa»«l is cuiuiected tias nu I luur drain or epeo
cquipeent drain connections aod terinioatcs in the Haste ttuidup lank aou tiierelure hasttic coaracterist,ics ul a "clusvd" urain hv.idvr.

ttute 4. Itic inuisture svparatur is cuiwicctcd tu a cluscd cquipeeot drain. Itic cunyressur
cuulin9 water drain is released tu ao upco t luur drain.

*'onnection dvtail pvr Urawin9 4/N4/9-1

383 IU-Rb (12/24/8/)



lnULL lu
SIIII "Ihll" Ik>IUUkLIII Vhhtt i

kl,VUkl hdkul k: 2/gOU
kt V igluk klNktk: 5

Vnut U-Ju Ul ldll

LIIIULddLId Uraln IICJJ«r

Panel f lev Culllvl Uescl'lpl lvn
UrJw I lid
d/Huud Ul'awing

~ullnL~IC Iun

lype Ul.'Lal I kewarks

kute b. Pan«l has capped drain l.vnll«ctluhs.

Iiut«b

kute 1.

P Joe I lws va lved dr J in l vlvlLLl ivhs lv 4 p Jvv I dr4 i» he Jdl,r: th«h«JILer Iws 4 c lused
cunn«ction tu an eabedd«d drain line.

Panel h4S valved drain connections tu Jn uP«n Standpipe whiCh is cul«aeCted tu Jn
CUIIJeuUeu UI 4 In I IIII,~

kule U.

kute 9

Panel IwS valved drain conn«l'.Lions tu J paul.'I draiil header; svLh header Iws one end
capped, tne other end open.

VJhl, I h JS oven drJlln I'IUUy I I iunS

U. I III
~ IJI U IU ~ I le uPLIn U I 0 ~ n nIe JUI I IU IIIIILI I LIII 5

hign«r «levatlon.
panel ls I vnnLI.tLd h4's f lvvI dl 4lns cvnnLI.LL'd 4L 4

kute II. Uraln cvlnlect«d Lu d inch riser al xnll.

kutL Pan«l JUPJrent ly nut us«J: ll was hul
elsewhere during walkduwn.

IuLJla'd yhI I'e shoyn Ijn I h l ~ I s ~ In III Jwln IS ~ lf'

~ UJLJ llvt 'shown vh dl Jwlllg) ~ uht Jln«d Irlxll walxduwn.

Connection detail per Urawing d/H41g-I

~-kb ( I2/24/U/J



Panel f 1cv Cot uan Baser tpt ton
Oug Vendor

CTM&25 Braving Inlet

TABLE 16

Sqn SAH'LING PANELS

Noti

RfPORT INICER: 22900

REVISION NUN: 5

PAGE 0-32 OF 133
II

Brain Header brain Octall
Out let braving Type Detail Type Coawcnt s

IA 690 uAS Cubtcte IA (Panel I-L-231) -I Meters 1.
57521 2.

3

S.
6.
3.
b.
9.
lb.

Hot Leg I.oop I C I
Pressurtacr Liquid
Pressurizer Gas

Vol Control Went

Inlet Hla bed Benin
Ou'tlat Hla Bcd Ocnln
Inlet lon Eathange
Outlet lon fachange
CVCS tbldup Tank Rcctrc
TrItlated Or Ian'k Rcetrc

Yes

Ycs

Ycs

fvs
Yes

Ycs

Ycs
Ycs

Yes

Ycs

Vol Control Tank chltyg-6 Open Ol'losed OK See Note I

ZA 690 uAII Cubtcle ZA {Panel 2-L 231)

18 690 uAS Cubtcte 18 (Panel I-L 232) 2 Haters
5152Z

1.
Zo

3.

5.
6.
y.
8.

Outlet Boric Acid blend
Accun lank Hdr Outlet
Contnt Brain Sunp I 6 2

Accun lanka la ta 3 6 l
Stean Gcn Bloudom I
Stean Gcn Bloudoun 2

Stean Gas btoudoun 3

Stean Gas bloudoun l

NO

No
'Yes

Mo

Yes

Yes
Yes

Yes

1. Ea.'r Saaplc Sta ahltlg-5 Open

lIN&00-I0 I

Sane as IA

Ol ~ Closed Sec Note 2

690 util Cubtcle 2b {Panel 2-L t3Z)

IC 690 uAS Cubtele IC (Panel 0-L 233) -3 Haters
51523

I. Upstr boron In) Tank I
Onstr boron In) Tank I

3. Upstr boron Inj Tank 2 ~

Onstr Boron ln) Tank 2

5. Upstr IUH Each IA

6. Upstr RHR Each IB

Ycs

YC5

Yes

Ycs

Yes

Yes

None shoun

Sane as Ib

tyutlg-& Open 0 la Closed OK See Note I

3. Upstr RNR Each 2A Yes

8. Upstr IUQ fath 28 Yes

9. Nte fvap Cnds Fltr Inlet 'es
lb. Nte Evap benin Outlet
II. Belore fvap Cnds Benin I

12. Alter Evap Cnds Ooatn I
13. Belore Evap Cods benin 2

ll. Alter Evap Cnds Ocnln Z

15. SIS Punp Refuel lng Ntr 2

16. SIS Puvp Refueling Ntr I

Yes

Yes

Ycs
YC5

Yes

Yes

Ycs

ly. RIIR Pp Hln Fl Line IA 6 ZU Ycs

lb. RNR Pp Hln F I I.lne 2A 6 28 Yes

3AYZO-R5 {Itltl/81)
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Panel E lev Col~ Description

AI 690 rAlt CVCS Saapllng Station

Oug Vendor
IIV625 Draulng

l.
to
3.

Inlet

Inlet boric Acid Tant I
Inlet boric Acid lanes C

Outlet belching lans C

Islet Sooric ACld Tou ~ 2

olios

Tea

Tes

Tes

Tas

Drain Header Drain Detail
Out let Braving Type Detail Type

N/A '1VII9 6 Closed Ol Closedk OK

Coaaaents

BI 114 l IA6 CCS 6 fRCV Saaple Sta I.
to
'l

4
r
ao

6.

Dnttr CCS Ht faChgr A

Dnstr CCS lit Eachgr 0
Onltr CCc Ut r ch ~ r
ERCV Systes A

CRCII Syslela B

fRCV Systes C

No

No

No

'No
No

I/VI/9 1 Open Nt ~ Clnsedo

fd-IAS 669 uAt Aua FV Pusp Soup Sta N/A ,Aua fV Pusp IA-5 I/VI19-3 Ooen Hl ~ Closeda DK

f4&AS 669 ual ~ Aua fV pusp Saap $ aa WA al ~ fu A~ta C o -- oo oJane ~ I aa oba

oo sas
~la OOOO'o o RVP f I lter Saooso Sta ~ o

ooa ol I~ UPslr RVP f I lief Nu

t. Onstr RMP filter
N/A Ihit/9-3 ciosed oi ciosed'pen drain Ur,

bS 11I, UA1 SFP Cooling Sys Saap Sta oS I. Upstr SfP Benin
t. Onstr. SfP Benin

Nu

No

I/VI19-1 Open 01 Cloled'K

CS 134 vAS Aua bor I%up Ih Sanp Sla -5 Aua Boron lhup-la Ulsch No Iht419ol I CIOSed Hl CIOSed'pen dra ln INC

669 sAI vesta Disposal Saap Sta

05 6S3 rAIt FOC Tk Reclrc Soap Sta -5

-6

WA

N/A

FOC IL Reclrc

I. Ihrstr laundry Puaps

2. Ches Dr Ik Reclrc

No

Tes

Tes

WA

I/v419-I Upen Ol Closed'K

~ IV419 3 Closed Ol Oosed'K

C6 669 rAIS CVCS Conc fliter Sasp Sta

06 669 Ct AS VOS Ends Puap Saap Sta

I-Ay 690 sAI Aua fit Puao Hdr Sas Sta

B6 669 UATI CVCS, Hntr Tl Puup Sasp Sta -6

-6

6

WA

N/A

Unatr ConC fSitar

Dnsir Haste Cnds Puaps No

I, Aua FV hsau lldr IA

Aua fit Pusp lair ib
No

No

Onstr lktr Tl faps A 6 0 Tes N/A 4hi419-3 Upon Dl Closed'K See Role I

WA I/v419-3 Closed D I Closed'pen drain UK

N/A I/VI/9.2 Open 0 I CIOSed'K

WA I /V4 19-5 Ooen D I Closed'K

2-A1 690 sAI2 Aua FV Pusp Hdr San Sta Soae as loA1

by 669 aAB

I C1 690 UAS

VDS Casa Decon Tt Saop Sta

Boron Analyter

N/A

N/A I. Dnstr ltdn Ikat f~ <hgr 'Tet Snnile Return I/VI/9.6 Closed Ol ~
Closed'.

Dnstr facess ttdn Hf Yes

See Note 3a

toC1 690 sell Boron Analyaer Sane as IoC1

3032D.RS I I
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Oug Vendor

Panel flev Colum'escript Ion ifW62S Draulng In 1 « t
Drain H«ad r Drain D tall

Outlet Drauing fype Detail Type Cuaanvlt S

1-01 669 uA) Prl» Htup water Sanp
Sta'-01

669 uA13 Prl» Htup water Sanp Sta

AB 690 uA9 Gas Analyl«r Panel
{Panel 0-I -206)

1 N/A

Custo».
line
Control
4918-1

Prl» tnup liar btg IL

l. Spar» ILapt»d)
2 I.VCS Vul Contrul IL I

3. Sp«nt R«sin Stg IL

KCS Pr«ss Rcllcl IL I
S. WOS GaS 0 .iay IL Autu
6i CVCS HOldup IL I

1. Spare (Capped)
8. CVCS Holdup fa 2

9. 16$ Gaa DeCay IL Han

IO. Spare (Capped)
ll. Spare (Capped)
12. CVCS Vol Control IL 2

I). RCS Press Relief Ik 2

li. Spare (Capped)
IS. Spare (Capped)
16. Spare (Capped)

T»s

T«s

Tes

Tes

T«s

Tcs

Tes

Tes

'fcs
Yes

V«nt

N/A iJQayg.) Cluled Ul~ Clot«d'K

Sane as 1-01

atua/9-b up«n Dl Lies«d'ue Nut« 2

A9 13i uAII fvergency Sanple Sta -9 N/A l. ttot Leg
t. St» Gen

). Sl» Cen

St» Ccn

S. St» Gen

6, St» G«n

1. St» Gcn

8. St» Gen

9. St» Gcn

10. Hol Leg

Loop1632
Bldn I - 2

Bldn 2 - 2

8ldn ) 2

8ldn 4 2

Bldn i I
Bldn ) - I
Bldn 2 - I
Bldn I - I
Loop I 6 3-1

Ves

Tes
'fcs

Yes

fes
.Tes
Tet
Tcs
Tcs
Tcs

ihlilg.lI Op«n Hl Closeda OK See Mote I

89 669 CL Al'I Au« Waste Evap Saiptcr 9 'I
~ Distillate

Concentrate
Tes I Dist lllatc
Yes t. Concentrate

lion« N/A

C9 669 CL AIO Waste Evap Scepter -9 M/A I, 01st IIIate
Z. Concentrate

Yes I. Dist 1'I late
Tcs t. Concentrate

None NIA

09 669 rA'li fvap Ptg A 6 8 Ssupler -9 I ~

20

3.

Evap A 01st lllatc
Evap A Conc«ntrate
fvap 8 01st l tlat»
Evap 8 Conc»ntrate

T«s
Tcs
Tes
'T»s

l. Evap A Dist ttlatc
t. fvap A Concentrate
). Evap 8 Olstlll ate
i. Evap 8 Concentrate

NIA

3832D-RS {It/Zi/81)
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Ovg Tendor
~anal flev Col~ Description ifV62S braving

I f9 fl~ »Ai Gross Failed Fuel Oetectol' WA

In le I ~IUI~
II I OP I I Olil

Oll~ I I IV IIP Ol II IPP CuIISentt

See Note

3'rfg

fit »A12 Gross Failed Fuel Detector -9 N/A IIIt legs I 6 3 Tes Ltdn Ilf Nunc

A13 fib »A12 Not ReaCtOr COOlant Sanp NOd -13 NOL Stated

I-'20 3 06 JAS Ulf Rater Accun fi Stoup Sta N/A UII VJlo r ACCvs II uo »IA rlvosv r rl . ~ I ~
C V ~ ~ VSSV ~ I~

roI ovfev I/pull dfa Ill lrl

7 IOC
~ VV I ~ I

OPO ~ ~
~ VI ~ ~ ~ ~ ..— ' C.-- C ~vl~ valuI plsLIv ~ I Jvto J ~ s

~ '

~ I lail »alar nccun IK no i tui/9-6 Closed Ol Closed'pen drain UK

,I A19 690 »AS Liquid Sarp ling Panel

(Panel I-L-561)
19 N/A I.

2o

3.

RIHI fashgr U
HIR 5 JChgr lb
Ibt Leg I
usl I cs 'I

Tes

Tes

Tes
Yeo

Panel 1-819 See I 819 See I-bl9

CIS
S Pl ~ J r SPOVOV MIIVI~ ~

~ ~ . ~ J C ~ ~ Ss ~ IIvov Jap»I ~ oos fcvcf
{Panel 2-L-561)

~ IO
~ J ~I/Pl ~ ~Javc as ~ IllY ~ CJ rcnuf r olv See 2 big See 2 819

I bib 690 »A5 fhenfcal Analysis Panel -lb N/A
{Panel I-L-568)

Panels I-AI9 6 I.CI9 yes N/A t/Vi)9.5 Open Ol Closed'ee Note 2

2%19 690 »&II ihenlcal Analysis Panel -19 8/A
IS I S ~ CCSIIfapsu ~ S S JVVI

Panels 2-AI9 6 2-CI9 Tes Sane as 1-819

I-C19 690 »AS Contnt Air Saupl fog Panel -19 N/A
{Panel I-L-569)

Conte lnnent Air No Panel I-big See 2-819 See 1-819

2YCI9 &90 »All Cnnlnt Air Sanpllno Panel 'lg N/A

{Panel 8-L-569)
Cnsl ~ lnncst Air Prsrt P lite Src I.nlo 5cs 2 u I9

WA s Not applicable

Note ll lhe 'open drain header to»hlch this panel ls connected has no floor drains or open equipoent
drain connections and ternfnates In the Vesta lioldup lani and tlnrefore haS the characteristics
of'a 'closed'rain header.

Note 2: oper'r in header to =h!ch thi panel is c"nnec'ed has fIe dr ins conrec\ud at a hip.--r
elevation.

Note 3: Panel apparently not used; It.uas nol located »here shovn on the design dravlngs or else»here

during »a lidoun.

~ Data obtained frow ualidoun.

18320 RS f12/
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PANEL ELLV ARLA PANEL UMb P<dlLL ULCER IP I IUN

LUNN
UIL» URAIN UMG HLHANKS

0-L-014 616.0 A IU-M

0-L-051 113.0 Ab-R

0-L-052 113.0 All-R

0-L-053A 692.0 A?-M

0-L-0538 692.0 A)-M

0-L-059 113.0 A14-I

0-L-094 113.0 AI3-lI

0-L-103 b9Z.O AU-X

0-L-104A b92.0 A/-M

0-L-1048 b92.U A/-M

0-L-lll 692.0 AZ-Q

4?M600-14U IlaSL Lvap feed P«<p

4 )MbUU-I 5 I

4/M600- I I /

Evap Cond Ue<»in and Filt Pnl

UA frans P»<ps A-A f U-U P»l

4/MbOU-UUa Cunds fk C <S Reluelin9 utr P»<P Pnl

4?ll600-IZb Refueling Mtr Pur if P«4< Pnl

4/M600-lbU Maste Uispusal Pnl

4/M600-03U Boric Acid lank C Pnl

4/M6UU-Ibo Maste Uisposal Sys Pnl

4?M600-UU3 Cnds Iks A <s U Cnds P<»ps Pnl

4/MbUU-UUP Cnds Iks A <s U CndS P<»ps Pnl

4/M6UU-.UU4 Laundry 6 Hot bhu«er Cue<» Ur P<»p Pnl

Capillaries; no drain

ul 4)M419-6 Mith 0-L-33U and 1,2-L-6UA/U

Capillaries; no drain

Capillaries; no drain

Ul 4)M4?9-3

Ul 4)M4?9-o Air lines into open drain on north side uf culw AI4-I

Capillaries and electrical; no drain

ill 4/M4)9-4 Mith Sink U-?

I.'apillaries; no drain

Capillaries; no drain

Capillaries; no drain

0-L-113A
0-L-1138

0-L-142A
0-L-1428

692.0 A2-5
692.0 A2»5

113.0 A3-R
113.0 A4-Q

4/MbUU-145 G<aS UeCay fk Pnl
4?M600-145 Gas Uecay fk Pnl

4?M600-042 Maste Gas C<»»pr A 6 U Lvl Pnl
4?Mo00-042 Maste Gas Co»pr A <S U Lvl Pnl

)UI 4/M419-3
)

Capillaries; no drain

0-L-148 616.0 AIO-5

0-L-154 692.0 AI4-b

0-L-206 /13.0 A9-M

0-L-208 )31.0 Al I-CL

0-L-233 113.0 A1-M

0-L-238 olb.0 AIZ-R

4)MOUU-14b Aux MSt Evap feed P<»p Pnl

4?MbOU-154 Concentrate f i IL Pnl

4/M625-U Gas Analyaer Pnl (ba»p)

4/MbUU-lb'pent tuel Pit P»<p I.'nl
4/Mb25-3 lk<t Sa<»pie Rou<n Cubicle IC

4?MbUU-14U f loor Ur Cullectur Ik Lvl Pnl

Lapi I laries; no drain

Under construction

U I 4/M4/9-b Mith 2-L-231

ul 4)H4)9-/ Mith 0-L-350

Ul 4/M419-b Hith I-L-231

C»p i I I ar ius; no dra in

* Connection detail Per Ura«in9 4/M4/9-1

384 IU-H4 ( IZ/24/U/)
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PANEL ELEV AktA

0-L-269 692.0 A4-S

0-L-302 113.0 AIZ-4

0-L-305 713.0 A13-4

0-L-306 113 0 AIZ-4

PIINff I(lr Pnhtt Ul.bCRIPIIUN

41K600-146 CllarCOal lltPA Filt Press Pnl

4hl6UU-128 doric Acid Ik L Pnl

47K600-l((8 Uuric Acid lk L'nl
41K6UU-IZU Uuric Acid Ik I.'nl

CONN

UIL» IIHAIN UKG

UI 47K4/IJ-3

KtHARRS

Capillaries and electrical; no drain

Capillaries and electrical: no drain

I'A(III I»ries anci elerlri('Al nn drain

0 I '110

~ 1 ~ '\ ~ ~V C Jl I

~ 0'A n

rn n
UVZIV

0-L-307 /I3.0 Al3-k

dl

Au-X

4 1KPdk I- I Zk

A Iv( Nl ~ n(A
~ (hVVV VV'I

41N6UU 14u

18(lrir Arid (ddt('hikn "Ik Pnl

~ 'L. I I 11 TI ~ .. ~ n.. ~LI(e(h(COI VI ~ h Cv I rnl ~

idsk Uecon Loi I Px(p i'ni

I ~ (II I v .. ~ ~ —I - ~-1»pl I la( IY» dnU Ylcl Crlcdl j no Ul din

Capl I lal'les l no dl aln

Ul 4/K419-4 Into f lour drain collector tank

0-L-3 IZ 692.0 A l-k

0-L-313 692.0 Al-4

0-L-316 b16.0 A9-K

4/K600-U84 Laundry I llut bhuwer Ik A Lvl Pnl

4/KbUU-U84 Laundry 6 Iklt Shower 1k 8 Lvl Pnl

47KbUU-148 lrit Ur Collector Ik Lvl Pnl

Cdpil lariesl nu drain

Capillaries; no drain

Capi lldries; no dra/n

0-L-311 113.0 A4-k

U-l.-338 113.0 Ab-R

41K6OU-148

4 lKb00- I bb

Kst Gas coepr bup Press Pnl

,CCb lit Exch Isol Pnl

Ul 41K419-6

ul 41K419 6 Kllh 0-1 bl And I 2 I 6UA/k

0 I 35n 7311 0 dll K d7((cull Icv I ~1n1 ~ r nl I' I I ( U I41 ~ uv ~ vJ v ~ n ~
(11 A 1(IA1n I ~ I I ~ ~ I~ ~ (( I ~V ~ 'llh'I(» ( hIC(l V C CVQ

0L J10
'\'\ 0 nIJl(V Ab K

0-L-3/I 692.0 AIU-b

0-L-315 692.0 Al I-X

0-L-445 1 I 3.U A I3-k

U-L-411 113;0 'A4-R

U-L-413 o92.0 A4-S

4IK600 Ion bpent Fuel PiL Pni

41K600-Ibb KSte UiSP SyS Pnl

41K600-lbb bpent kesin blur Ik Pnl

4hloOU- IZU doric Acid Irans- Pill

41KbOU-UU/ KSL Gas Cuxfpr fedfP Pnl

4IKUUU-IbU Ku Vt Ueader Fluw Plil

UI 4/K479 1

Ul 4ht419-3

Capillaries; nu drain

Capillaries; nu drain

Capillaries; nu drain

ul 41K479-3'n 9as decay tank rounl

0-L-498 o76 0 All-k 47K6UU-244 COKE Feed Pd(P Inlet Press Pnl U! 4/Ka/9-I K!Lh I,Z-L-11

'Lion detail per Urawin9 4/Ka/9-I38~ 1 IZ/24/8//
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PAI>EL kit.V AktA PAkcL udu vnbi.t utbCNII'I ldb
Cukk
UIL'IIAIKu»u Kt.fb>khb

1-L-0118 757.0

1-L-012 676.0

Ab-k

Al-V

I-L-013 616.0 AI-V

I L-015 ol6.0 Al-U

I-L-016 ulo.0 AI-I

I-L-011 ulb.U Ag-b

I-L-OZ2 ulb.U Al-V

0-L-564 69Z.O A14-U

Sink A4 113.0 AIZ-N

Sink 85 131.U Al-N

bink 05 olo.0 Al2.b

Sink A6 69Z.U Al-S

Sink 86 o9Z.O A14-U

Sink C6 u9Z.O Alb-k

Sink U6 ugZ.O Ab-CL

Sink 81 o9Z.U AU-x

Sink Ag 157.0 Al 1-0

I-L-005 676.0 Al-V

I-L-010 /57.U AU-K

I-L-011A 757.0 Ab-K

4/NbZb-u

41Nb25-u

NAste Uispusal ba»4> bii>k

CVCb Hunt lank baay bink

4/No25-b I.VCb Uiistr t.'unc F Itr ba>y binx

. 4/NoZb-u Nub Naste Cunds Puay baay bink

4/NbZb-u Nub Cask Uecuntn lank Saay SinL

4/N625-9 ta>ergency baayling biiik

47>IbUU-093 Niik I'ayS A->I

41NbUU-UbZ nux Cut I K>a V»l

4/NuUO-Ubu nux Col I Kia Vnl

4/dbUU-Ubu Aux Cnt I kia Pnl

41NbOU-093 N>bt Pay H-A Pnl

4/NbOU-d93 Niik V»y 8-8 Vnl

4/NbUU-13l Lento»>a>ent bp>'ay Vay >t

4/KbUU-l31 Cuntain>aent Spray Vay 8

4/NuUU- I 14 Ilvldup t>as bi.ripper Pa>pw

4/>IbUU-U93 Nibt Pays 8-8

41>ibdu-zlo Hunilur Ik Pay Piil

47NoZ5-4 CVCb bw<yl ing bink

4/NoZb-b bPenl fuel Vit U>aai» ba«4> bioL

4/NbZo-o Four Urain Cull la»x Kecirc baal biiik

ul 41N479-3 Nitfi sink Uo

ui 4/II4/9-o Into e>iuipa>ent drain iiexl tu puay

ul 4/N4/9-1 Into sid«of le«,'op of lee «pen

UI 4/>I4/9-1 Into aux bldg floor f c>iuip drain s~>

UI 4/»419-3

ul 41N4/9-3 Ni tn 0-L-bu4

Ul 4/N4/9-Z lntu I luur dr~in col lector Lank

4IN4/9-4 into I lour drain cullectur tank via up«n Iunn«l drain

III 4/N419-4 Nitb 0-L-IU3

III 4/N4/9- I I into I l«ur drain co I leclor tank

U I 4/N4/9- I

L lectriral'o drain

t lectriral; nu drain

I.lectrical; no drain

ul 4/N419- I Inlet pressure gage drain valved

ul 4/N4/9- I Inlet pressuregage drain valved

ul 4/K419-I Nitl> I-L-288; inlet pressure gage drain valv«d

ul 4/N419- I Inlet. pr~ssure gage drain valved

Ul 4/N41'9-l NILI> U-L-498 and 2-L-ll; i«l«t prcssure >3a>3c drain valved

Ul 4/N419-I

Cunnecliuii detai I per Uraw»«3 4/K I/9-I
384IU-k4 ( IZ/Z4/0/)
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PANLL ELEV ARLA

I-L-024'31.0 ilb-M

I-L-U21 /3/.U Ao-f

PANtt UMli

4/Mbuu-Iai

PANLL ULSLHIVIluh

Luxp Cool dstr Vlip IVL a, UU V»l

4/HoUU-II4 Letduw« i<eat txiliai«der Vnl

Lullh
Uitd UKAIN Uwu KtHARKS

Valved

4/H4/9-1 Intu 3-i»cil standpipe «ith suit pl«g; 'tile» i<It« I lour
Isrii» I aai I.V I- ~ -.Iv \ ~ ~ \ LVI L VIIII

I-L-042A
I-L-0428
I I »11
~ ~ VVJ

713 0
113.U
)IV Il
1 ~ v v

A4 V
A4-V
v I

4/UI.UII lid
4/H600-164
'I/HUUU lib

vuI uI ~ ~ »Jei L IV» ~ ~ ~ ~

Uofun I»Ject lu» I'»I
Vuluixe Cntr fk rni

Ul 4/1<419-o Kith I-L-348A/U and I-L-664
1

I -L-046 /13.U Ab- I 4/Hbuu-I lb Seal Mtr fioat txeh V»l Ul 4/H479-u kith I-L-349A/8

I-L-047 713.0 A4- 1

I-L-048 113.EJ A2- 1

41«ouu-114

4/Hbuu-U3b

HCS SyStlvn Pnl

Cuxpunent Coul l«9 VUP IU-<I V»l

l.lectrical; nu dr~in

Valved

I-L-066A 113aO
~ rr.

I L UooD
Al-V
AI V

I-L-057 113.0 A3-I

4/Hbuu-131 Luntainixe»t spray float txch Vnl 8
4/Hbou lu4 tuntallvxe»t spray <Ii'at txcil v»l U

4/Houu-03b i.'uxPunent Cooling PXP IA-A Piil

)ul 4IH419-u
]

4N4/g-b l«to 2-inch standpi[e «ith soft plug; the» i»tu i luur

I ~ Aa Ad
~ ~ vvvaa 111 A

~ v v
I-E-0608 713.0 Ab-k

I-L-061 o92.0 A4-0

1 la svs I ~ s.
~ a I<vvv ~ ~ v L.. ~ X .. ~ Ils ~ ~ I C' ~ ~ ~ ..

vpeiis, ~ iie ~ r IL UUU1IA a I i IL riil
41H6UU- lib Spent Fuel. Pit Uenfn 4 F i lt Vn I

4/Mbuu-Ibl Lharglng Puep IU O IC Pa»el

)UI 4/«4/9-b
)

Mitn U-L-bl, U-L-338, and 2-L-60A/8

Nut located: nut where Show»

I-L-Ub2 Ilb.u Az 9U 4/Houu-II2 KCS Sys V»l Oral<ac Ilasva ~ <nlu { I aasas we 1 I al d a i «I II < de) ll ss

I I-A63

I L 064

ilx A da I'J'1

7l6.0 Al /8

I-L-089 116.0 lit 2/4

I-L-U91 116.0 Aa I /3

I-L'-101 116.U Az 1 I

I-L-IUl o92.0 Al-0

d xsaa IIII- I I 'Jvavvvv= ~ IL va,v rye ~ II ~
Ul'L L,r U I

4 lkbUU-12u

4/Mouu-2/x

RCss Mid« kai«/e Press V»l

C»telt sixlp Livi'I Vali»a I

4/Hodu-lua Safety I»3 VXPs I'»I

4/i<oliu-i/2 RCS bys i'ni

4/Houu-tlirt t»tlat 5<dip Lvi Ila»slxit ter VU»el

ui'aiiis uown iiito crdnie I<all at Aa /6-

Urains down into cra»e wall at ha Ib

Capi I laries and electrical; «u drain

capillaries and electrical; nu drain

capillaries and electrical; no drain

4/H4/9-z Hith I-L-136; partly Ul, partly valved

1 tlun detail per Urdwf»s3 4/«4/9-I
u I I 2/24/8/)



IAUtt ll
hdN Ilui PANEL I«uULAIION

REPURI NUNUtR: (29UU
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PANEL tLE9 AREA PANEL uub V«NLL Ut.bCKIVIluu
l.uhtl
UIL'KAINuab KI.HARA5

I-L-135 I13 0

I-L-136 692.U

nl4-ti

Al-V

I-L-131 '9Z.U AJ-U

I-L-140 67o.u Ab-u

I-L-141 113.0 A3-u

I-L-150 692.0 A4-b

I-L-153 113.0 nb-i

I-L-llOA 116.U Az bu
I-L-1708 I lo.O Az 4u

I-L-IONA b92.lt AJ-U
I-L-1088 b9Z ~ 0 A3-0

1-1.-112A b9(.0 Ab-I
I-L-1128 692.U Ab-I

I-L-134 102.8 Az Iu4

41ubuu- I /4

4 /MbUU- IUI

batety inJ Vmp IA 6 IU Pnl

Cent Cttg Pa4t Respu«se lime I sl Vnl

4/wbUU-144 Passive NU 5ua|p Lvl vnl

4/ubUU-04J uuriC Acid lu Ulender Pnl

41ubOU- Iul CYCLE ttuldup ik Pnl

41MuUU-1l/ LVCb ucnnin and Filt Pnl

4/MbUU-142 HCCuii Nu I Vol
41ub00-14( ACI LNI Nu I Pnl

4/uuuu-uu( prtmary Hakeup Mtr 6 Hunitur Ik l'nl
4lub00-Uu( Primary Hakeup Mtr 6 Hunltur Ik I' I

4/uuuu-Ild cnafgl«9 Pli|P I'd w IC Pnl
4/ubOU-118 Cnargi«9 PeP 18 6 IC Pnl

4/ubuu-044 Press ik Level Pni

47ubOU-.III doric Acid Filter P«l

ul 4/u419-b

t lectrical; no drain

Capillaries, no drain

)Ul 4/M4/b-2 Mltn I L-Ill
)

ul 4/u479-J uit.n I-L-IJ/

)
41 4lu419-'J uith I-L-335

Nut located; not ~here
shu«n'apillaries

and electrical; nu drain

ul 41M419-J uith I-L-101

ul 4/M41J-J Mith I-L-IUUA/8

I.apillaries, no drain

I-L-170c 116.0 At 4b.b 47ubUU-14( Accum tlu I pnl Not located; nut where st|own

I-L-I 1 I 716.0 Az bu

I-L-llZA 116.1t,nz I JU

41ubuu-14( ACCum Nu I Pnl

4lubUU-14( AcCum ttu 2 P» I

ul 4/u4lb-( Mito I-L-17UNU

l«accessible

I-L-1728 I Io.0 Az I Ju.b 4/ubUU-l4( «CCum Nv ( V«l

I-L-11ZC 1lo.0 At 145.5 41ubUU-14( ACCum Nu 2 Pnl

I-L-113 /lb.0 At I Ju 47ubUU-142 Acct ttu 2 V«l

I-L-174 116.0 At ZJt . 4/Mbuu-UJ( ACCum Nu J Pnl

ul 4IM4lu-(

Net lucated; nut where shown

Iitaccessible

Ul 4/M4/b-2 Mitts I-L-184A/8 (spares) and I-L-191A/U

I-L-115A I lo.O nt (14
I-L-1158 116.0 nt (14

4ludUU-OJ( Aacuai ttu 3 P«l
4/ubUU-UJZ A(con Nu 3 Pnl

)Ul 41M4lb-2
)

Cunnect tun det,sll per Urawing 4IM4IJ-I
384IU-R4 ( IZ/24/UI)



IAULL II
HIIN HUI PHIItL iAUULAIION

kEPURf NINUERI 22900
kEV I SION HUHUER: 5
PACK 0-4o OF 133

PAHEI. ttKV ARKA PANtL Uliu Vnktt UI.SCRIP I IUN
CUNH
UILP UkAIN UMU HKIIARKS

I-L-l?bC 716.0 Az ZZb

I-L-176 ? lb.U Az N4

I-L-111 716.0 Az 304

I-L-119 ? Ib.0 Az 9U

I"L-180 ?lb.O At I 14 4?kblNI I /2 klub Sus Pal

4/MbUU-USZ Hccum No 3 Pnl

4?MbUO-U32 Acclfa No 4 Pnl

4?M6UU-032 Accus Nu 4 Pnl

4?MbUO-I?Z NCS Sys Pnl

Not located; not where sho»n

ul 4?M47 -2 Mith I-L-IU5A/U

Valved

illAIP( an n intn rrv 11 ~ p 1 ~
~ ~ ~ ~ ~ ~ u ua vnv aul ~ av na l u

Nut iocated; not where 5hown

I I IRI 0 ~7 7 H Av ill 4 lvl,lul ~ IAA
~ lMuuu uv v Ul'U v, U Inl v vyv fill Ui 41»4?b-t

I ~ ln vr
I I I QCA

1-L-1828
I-L-1820

'l ~ rI IurU
? lb.0
/ I6.0

At IUU
Az IUO
At IUO

4/M6UU-Uzo iii Stw 6 zw safety set I pnl
4?MbUO-UZb 1IC Stvl b Fw Safety Set I Pnl
4/MbOU-OZb kC Stkl a Fw Safety Set I Pnl

)
U I 4?M4? I -2

)

I-L-183A
I-L-1838

'-L-183C

1-1.-1830
I-L-183K

716.0
?I6,U
716.0
?16.0
116.0

Az 0
Az 0
Az 0
Az 0
Az 3b?

4 ?MbUU-UZI
4?Mph 021
4?M600-U27
O'Morn?-0 '1
4?M600-027

RC StIN 6 Fw Safety Set
NC Stfv V. F» Saf ly
HC Stie 6 F» Safety Set
RC Stal 6 F» Safety Set
HC StIN 6 Fw Safety Set

II Pnl
I I Pr1

II Pnl
II Pni
ll Pnl

U I 4?M416-'2 Mith I-L-35U and I-L-359

1-L-1858 716.0
i-L-18SC 716.0

At 294
Az 300

4?MbOU-UZ9 HC Stm 4, Flf Safety Setl IV Pnl
4?M600-029 kC Stal a Flf Safety Set IV Pnl

ll~ I l I.v 1v

)
v ~ sv Il4 lv a MIVII I-L I f6I ~ l ~ l ~

I-L-187 102.8 At 242

I-L-190 702.8 Az ZUU

4?MbOU-UUU Heac Uld9 Floor 4, tquip Ur Sunsi Pnl

4?M600-Ibb Mst Uisp Sys Pnl

Into flour drain at Az
219'nto

floor drain at Az
210'-L

191 716.0 .At 238 4?M600-UZU RC SIS 6 Fw Pnl Ul 4/M4?u-2 with I L l?4 and I I IH4A/H ISnalnsl

I-L-203 137.0 A4-M 4?M626-9 Cross Palled F ue l tie l Pn 1 ln lnrl nA fr» ~ UI ~ I ~ .. g ~ nl11
~ n luunuu ~ Olnv Iya vvav Ij nv vl p III~ vUU a U

avail

I 1 207 113,0 Ab u

1-L-226
I-L-221
I-L-228

4?MMVrIIU Volu~ Lontroi Ix Pnl

?OZr8 AZ IbUr/ 4lw600 301/ keaCtur 1 uulant 1 lu» I auel
102.8 Az lb? 4?M60U-3UI keactor Coolant F lo» Parkll
102.8 At 14b ~ 4?MbOUrdU? keactur Coolant F luw Panel

1',apiiiaries no drainl

Into floor dra(n at Az

169'-L-231

113.0 Ab-1 ,4?N62b-I Ilot Sauyle RuNN Cubicle IA UI 41M4/9-b kith U-L-233

P tion detail pur Urawin9 4/M4/9-1
I Ialal lU1 ~

1 ILILafvl f



IAULL 11
wols KUI Vsu<LL lndUtnlloh

KtPUKI NUHUIK: 22900
KEVI5IUN NUHUER: 5

PAUE 0-41 OF I33

PANEL ELEV su<LA

I-L-232 113.0 Av-W

I-L-263 102.8 Ac SU4

I-L-2o4 102.8 nc 120

I-L-2o8 113.0 Ass-V

I-L-211 IU2.U s<c 4U

I-L-284 116.0 Ac U/

I-L-285 116.0 Ac vl

I-L-281 6/6.0 no- I

I-L-288 b76,0 n/-u

I-L-290 737.0 s<5-W

I-L-292 692.0 i<5-W

I-L-301 713.0 Al I-K

I-L-303 113.0 A 12-g

I-L-304 113. 0 i<12-g

PANEL <swb VHhtt <stbCKIVIIVN

4/wb25-2 Not Sassssle Kvvsss tu<>ic le IU

4/WbUU-2UV KCV Loop 4 F lvw bw Pnl

4/woUU-2VO KCP Loup 2 a 3 F luw bw Vnl

4/WoOU-I IU Vol Cnt I fK Ps<i

4/s<bOU-Z«V K<.'V Luvp I ('luw bw Vnl

4/s<bUU-I/8 KC5 byS Pnl

4/K<>UO- I/2 KCb SyS Pnl

47WbOO-I3C <.'ntmt 5pray Ntr 0 V«I

41WbUU-132 C«tsSSt Spray Iltr A Pnl

47wbUU-I32 Inrsn Uarrier F luw frans 0 Pnl

4/WbUU-325 I<srsu Uarrier Svp Hdr Flow Xssstr 0 Pnl

4/wbUU-12U Uuric Acid Ik A Pnl

41WbUU-12U UuriC ACid Ik A Pnl

41W600-128 Uvs iC Arid fk A Vnl

I-L-328 116.U nc 95.3 4/wbUU- I/2 KC5 bys Vnl

I-L-330 1lo.O «c

IU'-L-335

692.U nb-I

'-L-340113.0 «4-V

I-L-34b 113.U ss)-W

4/WOUO-I/2 K<.S SyS Pnl

4/s<bUU- lo3 CvN4sussesst Cuv I V« I

4/WbUU-ZJ2 KVLIS I I Ps<i

47WoUU-143 Uurun I<st fk Pnl

I-L-347 113.0 A5-W 4/WbUU-143 Uurun Issue fk Pnl

Cuhk
UIL'knlh us<b KCHAKK5

Ul 4/s<479- I With I-L-15

Valved

Valved

Capillaries and electrical; no drain

Capillaries and electrical; no drain

Capi I laries and electrical; «o drain

Nut lucated; «ot where shown

Urai«s dowss issto crane wall at Ac
/b'l

4/W4/9- 3 Wi th I-L-112A/8

Capillaries and electrical; «o drain

Ul 4/s(4/v-b Under construction

Capi1 larfes and electrlal; no drain

Ul 4/K4/V-b Intu (lour drain Cul lectur ti«sk

Into (luur drain at Ac
319'nto

(luvr drain at Ax 145

Capillaries assd electrical; «v drain

Intu (lour drain at Ac
342'rains

duwn into crane wall at At
lb'rains

dun« intu crane wall at Ac
26'o

drain

Cunnectiun detiii I pur Urawin9 4/W4/y-I
384IIJ-k4 (12/24/UIJ



IAULL I/
MUN IKII PANLL l<ldULAIIUN

REPORT HUNGER: 229OU
HEV IS IUN NNIUEH: 5
PAGE 0-48 OF l33

PANEL FLEV AREA Pails Ills Pnktl utSLKIPIIUN
CONN

UIL4 UKAIN ukG KEHAKKS

I-L-348 1 I 3.0 A4-V

I-L-349A 713.0 »lb-I
111 n

~ 4 ss
as. I
PS<<a ~

I I 1auu
~ aS arFSF

4/HbUU- I 34
«Iss ns I')4'r I IIUIPU I 3'I

Seal Mater Htx Pill
Seal wali» lit«plil

4/»IDOO-IUI Seal Mater F lu«PAI Ul 41H4/9-o Kith I-L-42A/8, I-L-43, and I-L-554

)ul 4/H4/9-o Kith I-L-4b
)

~ ~ ~ F'I i JD8
I-L-359

I-L-360 ill.0 AZ

)ID 0 liz J4I
il6.0 Az i.o

4/kblk3 0/'I kl 5 Suc Psil

4/Mbuu-UD4 KCs'ys Pn I
47dbUU-UD4 IICSSys Pnl

)ul 4/M4/o-2 Kith I-L-83A/E
)

II»4l l,es'SIUIe

I I 161 ~ s 1 asIa aass 1 ASS I Sl ~ I I IC'r I I<ssssss Ip/J SSS'C C.. ~ ~ . In».J Jy«r»i ~ inaccessibie

~ ~ 'r F
I I. JD6 102s8 iiz IU'I

I L-388 il3 0 44 V

I-L-369 692.0 nl-U

I-L '374A'33.0 AS-U

I-L-3748 733.0 nS-U

I-L-384 il6.0 llz I3

I-L-381 692.0 nl3-S

4/MOUU-U44 KCS PreSS Keliel It Pnl

4)MbUU-Ibb kl.'S SyS Pnl

41HbUU- I SU I.'VCS SyS Pnl

41HoUO- IDU Cvl.'S Sys Pnl

41MbUO-UD4 kCS Systen Pnl

.41M600-21l tvap inlet Stud<4 I luw Pnl

41Htdwi 292 uvl IS I Pnl

ul 4/M4/9-3

Capillaries; no drain

t lectI'Icdl 'o dl dill

Air and electrical; no drain

Nut located; not where shown

Nn drain

Capl » la< IOS aAd CICCtrll el I no drdIA

~ ~ nn's
~ U JN 1 ~ '\ nI I JPV IIU I»

ar F's 'I
~I»HUHJ I UuroA Analyzer instr i'anei ili 4iH4i9-o in iiot saapie roue

i-i.-430 l92.0 A I 2-K

I-L-446 /82.0 A3-V

I-L-441 182.0 A3-V

4)M6UU-2/I Vent Cunu Cu»ep Cuntrul Pnl

41kbOU-l3o Keac Cuul F luw Hudil ier Pnl

41HDUU-l3o Heac Luul.l'luw Nudilier Pnl

No drain

Not located; not ~here shown

Nut lucated; nut where Shown

I-L-415
i-L-4i6
I-L-411
I-L-478
I-L-479
I-L-480

102. 8
102 ~ 8
102.8
102.8
102.8
102.8

nz 32I
Ilz 33/
nz 348.1
nz 23
nz 34
nz »39

41HDUU-3U/
4 1MbUO-JO/
47H600-301
4 1HbUU-3U/
4)MDOO-3U/
41H6UO-307

Reactor I:uulsnlt F lu«Panel
Hedctur tuoldnt I iuW Pdlllsl
Keactur Coolant F luw P»kiel
Heactor Cuolant Flow Panel
keactur I'oulant Flu»A Panel.
keactur Coolant F luw Panel

(So-4)
(SG 4)
(SG-4)
(SG- I)
lbs« I)
(SGI- I)

Into I lunr dc«in «t A»3424

t ion detUI,I pul Urdwllig 4/k4/9-I
JU ( 12/24/UI/)



Inhtt II
Muh Hui V(d(EL )((HULA)luk

NtPUR1 NUNUEH. ZZ9UU
kEVISION HINUER:
PAGE U-49 OF l33

PANEL ELEV AHI.A PAHEL UMG VANLL UtbCK Ii'IIUN
CUHH
01L* UKAIN t(wd HEN(dix5

I-L-485 69Z.U n)J-5 4/wbUU-z/I JU UVII Uvt'lc »«id tvap P»l Hu druin

I-L-50I
I-L-502
I-L-503

IUZ.U Az ZIU
702.8 Az 205
70Z.8 Az l93

4/MbUU-JUI k«actor Cuvla»t F lvw Van«l Ibb-JI
4/MbOU-JUI keactur Cvula»t F lvw Pan«l (bti-JI
4/MOUU-JUl Heactvr Cuula»t Flow Panel (SO-J)

Into flour drain at Az

l89'-L-554

1l 3.U A4-V

I-L-656 l)3.0 A4-V

I-L-558 ll3.0 AJ-U

I-L-559 702.8 Az 145

4/MbUU- Iz4 5)s lest Head«r Pr«ss Pnl

4/K6UU-IUu PHM tu UA 8)«Ader Flow Pnl

4/MbUO-IZ9 Pri Mtr tu U«(((i» F luw P«l

41MbOU-29U kCP Loup 2 Z 3 N«turn F lu«Pnl

)-L-56) 102.8 Az Jl I

I-L-598 102.8 Az 12J

I=L-655 692.U Ab-M

I-L-659 7 l6.0 Az IUU

47MbOU-ZU9 HCP Loup 4 Return Flow P»l

41MbUU-UZU Kl., Stm (S Fw P»l

4/MbUU-JZ5 Uuron I»J«Ctiun Vnl

4/MbUU-3JI HCS Syste(( Pnl

I-L-660 l)6.0 Az lb.5 41M600-JJZ KCS Syst«m Vnl

I-L-66l ll6.0 Az bb

I-L-662 7)6.0 Az bt

2-L-U05 676.0 AIO-V

2-L-OIO 157.0 AU-N

2-L-Ol IA 751.U A IO-K

2-L-0 I )8 I6 1. 0 A I0-k

2-L-0 I 2 676. 0 A IU-V

4/MbUU-JJZ HCS System Pnl

41kbOU-JJZ KCS System Pnl

41M600-U9J Nkk PmpS A-A

47kbUU-USJ Aux Cntl K((( P»l

4/MbUU-Ubb Avx Cntl Km Pnl

4/M600-Ubo Aux Cntl km P»l

41kbUU-09J KHH P(((p A-A V((I

I-L-560 102.8 Az JU.b 41kbUU-289 KCP Luup I Heturn I'uw Pnl

Ul 4/M4/9-b Mith I-L-4ZA/8, I-L-4J, and I-L-J48A/8

((ir and el«ctrical; nv drain

Into Z-inch Standpipe with SOft plug - not show»

into fluur drain at Az
)45'nto

Iluur drain at Az
342'nto

flour drain at Az
319'alved

Hot )«cat«d; nut wh«re slluw»

Nut located; nvt ~here shown

Hot Ivcat«d; not ~here shown

Nut located; not where shuwn

Hut lucated; nut where show»

Ul 4/M419-I

t l«ctrical; no drain

t. Iec tr i ca I; no dra in

tl«ctrical; nu drain

Ul 41H4/9-1 l»l«t pressure gage drain valved

Connectiu» detail p«r Urawing 4/Mu/9-I
384 IU-R4 ( I2/Zu/8/}



IAKLL l/
wun nul PANEL IAKULAIIUN

kEPORf NORSERL 229OU
RE VISIUN NUHOER t 5
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PANEL ELEV AREA

2-L-0)3 676.0 ng-V

2-L-015 b76.0 A9-U

I a316

~ nI 'e
c c vII

a2r. n

670 u

aaa! vnau ~

A9-5

2-L-UZZ bl6.U A9-V

2-L;024 731.0 Alu-K

2-L-021 137.0 A 10-1

PANEL UKIi PANEL ULSLKIPIIUN

47Kbuu-U93 Ktik Paaap 8-8 Pnl

47K600-131 Contain!!aunt Spray Paata A

ia ala!a!aa ! a u4 'a ~ ~ \s ~ a ~ Coiatataamunt Spray Pep 8

4/Kbuu-114 lluldup I as Stripper Pays

41Kbuu-O93 kltk Pmps 8-8

4/Kbuu-131 t.'ump Cool Ostr Px!p AA a 88 Pnl

41kbuu-114 L«tdown Heat txctianger Piil

CUNN

UTL'KA)tt UNi kLHAKKS

Ul 4/K4/9-I Inlet pressure gage drain valved

Ul 4/at479-I Inlet pressure gage drain valved

ut 4/K419-1 Inlet pressure gage drain valved

Ul 41K419-I Kitta 0-L-498 and I-L-ll; tnleL pressure gage drain valvual

ul 41K479-I

ul 47w479-I

ul 41K479-I

2-L-04ZA 113.0
2-L-0428 713.0
2-')-043 713.0

AIZ V

A12-V
AI3 V

47Kbuu-)54 Ourun lilJecLion Pnl
4IKbOU-)54 8oron In3ect ion I'nl
47K600-1)5 Vol!am> Cntl lk Pnl

Jul 4/at4/9-u
!

Kith 2-L-348A/8 and 2-L-554

na6 1a3 0 Alia I 4/K6UO-) )b Seal Ktr tta:at. Ex h I'Iii Ul 4/K419.b Kith Z.L 34'9A/8

2-L-047
2-L-048

I )3ou AlZ I
1)3.0 A)S-5

iliibuu-t14 KCS System I'nl
,, 47kb00-034 Component Coul ing Puaap ZA-A Panel

L lectrical; no drain
Nnt )OCated -nut Where xhOWn

2-L-05SA 113.0 A9-V
2-L-0558 713.0 Ag-V

2-L-057 113.0 Alb-)

47Kbuu- la4
47K600-164

4/kbuu-U34

Cuntat!!mint Suray Neat t.xa.ti
Containment Spray lieut Exch

Component Coulli!9 Paxxp 28-8

P!al 8
Pnl 8

Panel

)u)- 47K479=u-
)

Ul 4/N479-5 Into I loor drain collector tank

2-L-06OA
2-L-ub08

713.0 Ab-k
/l3.0 Ab-8

41K600-lib Spent Fuel Pit uemin a Filt Pnl
4/K600-lib Spent Fuel Pit Uemin z FilL Pail,

41K419-6
)

Kith U.L-h)a u i 388 ~d ) L~iu

2-L-06) 692.0 AIZ-U

2-L-Ob2 716.0 Az 90

4/ttbOU-lo/ t,narging Pump Zd a ZC Panel

47Kiiuu-I1Z KCS Sys Pnl

Nut located; not where shown

Urains aaaanifolded into crane wall at Az

70'-L-089

7)6.u Az 214 at/kbuu-2/Z Cnbaat, Sax+ Lvl Iiaaasmttter Paiiul

2-L-863 716.0 Az 122 4lkbuu-112 KC'S Sys Pnl

2-L-064 716.0 Az 18 47KbOU- I/2 RCS Sys Pnl

urains manifolded toto crane wall at Az
'Iu'ra)nS

maiaifutded into! Ci aiie Wall. at AZ
/0'ut

located not waiere st!own

e!.ala!n ncaa!! Pe! J! aaw ~ !!9 4iw /9- ~

3 I)Z/24/8/]



Indtt I/
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PAGE U-51 OF 133

PANEL ELEV AREA MNtL Uwu Prdrt.t Irtstk IP I IUN
GUNN

Ufti UKAIN UWG Kt.HAkhS

2-L-091 716.U Az I/2

2-L-101 716.0 Az /I
2-L-107 692.0 HIU-V

2-L-108A b92.0 A13-U
2-L-1088 692.0 AI3-U

2-L-112A b92.0 A I I - I
2-L-1128 692;0 Al 1-1

2-L-134 702.8 Az IU4

2-L-135 713.u A14-rI

2-L-136 b92.0
AIU-V'-L-137

692.0 AI3-U

2-L-140 67o. U nl I -0

2-L-141 713.0 AI3-0

2-L-150 692.0 A6-S

4/Wbdv-3lo rrCS wide rrarr9e Pre>s Vrr I

4/WbUU-8/C Lntrat Surr4r Leve I Panel

4/WoUU-iud Safety In3 Props Vnl

4 7WbUU-UU2
47W6UU-U82

47WbUU-Iid
47WbUO- I IU

Priraary Hakeup Wtr 6 Hunitur lk Vnl
Priraary Makeup Wtr 6 Hunitur Ik Pnl

Clrar9in9 Pa4r zh 6 2C Pnl
Crrar9in9 Vrap 28 6 2C Vnl

4/WoUO-U44 Vress fk Level Pnl

4/WbUU-II/ Uuric Acid Filter Pnl

4/WoUU-I/rr Safely Inj VIV 2A 6 28 Pnl

4/WbUU-187 Cent Ch9 Prrq kespunse flare fest Pnl

4/W6UU-144 Passive KU Sualp Lvl Pnl

4/W6UU-043 Uuric Acid Io Ulenuer P»l

47WbUU-IUI LYCS Holdup Ik Pnl

Ul 4/W4/9-3

)
)UI 4/W4/9-3

dl 4/W4/9-3

With Z-L-13o

With 2-L- 13/

With 2-L-335

Cdpi I laries and electrical; no drains

Capillaries and electrical; nu drains

Ul 4/W4/9-3 With 2-L-IU/

U I 4/W4/9-3 With 2-L-IUUA/8

Capillari«s; nu drain

Electrical; no drain

Capillaries; no drain

Ul 4/W4/u-2 With 2-L-.IU/U

Capillaries and electrical; rru drains

2-L-153

2-L-17OA
2-L-17US
2-L-170C
2-L-171

713.0 Al I- I

716.0 Az bU
716.0 Az 40
716.0 'Az 4U
716.0 Az 50

4/WbUO-117 CVCS Uearin arrd F i it I'nl

47WbUU-142 recure No I Vrrl
47WbUU-142 Acct No I Pnl
47W6UU-142 Accran No I Pnl
47W6OU-142 rrccuar Nu I Pnl

ul 4/W479-o

I

) UI 4/Wa/o-2
)

)

Under construCtion; with 2-L-5/4

2-L-172A 716.0 Az lou
2-L-1728 716.0 Az 138.2

47WGUU-142 ACCraa Nu 2 Pnl
47WbUO-142 Accul hu 2 Pnl

)Ul 4/W4/u-2
)

Witir 2-L-599

2-L-172C 71O.U AZ 14U.b 4/WOUU-I42 nCCura Nu 2 Vnl

2-L-173 716.0 Az I30 4/WbUU-142 Accura Nu ( Pnl

Uriuer CunStruCtian

Capillaries and electrical; nu drain

* Conrrectiorr detail per Urarrirr9 4/W'I/9-1
38410-k4 (12/24/8/)
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PANEL ELEV AKEA PANtl UNO Pnkl.L utSCNIVIIdh
I.uhk
UIL» UKAIN UNG kttIAKKS

2-L-l?4 lib.u Az 234

2-L-I?SA lib.o, Ilt ZI4

2-L-I768 716.U At 2 I4

4?Nbuu-032 IICCuII Nu 3 Pnl

4?NbUU-U32 acceo Nu 3 Vnl

4/NoUU-03Z AccuuI hu 3 Vnl

2-L-I?bc llo.0 at Zzb 4/Nbuu-utz accus Nu 3 pnl

Ul 4/N4/a-Z tilth 2-L-l918

u I 4 ?N4?o- 2

Under construction

Under cunstruclion

2-L-lib llb.u Ilt JU4

2-L-ill llo.u Az 304

2-L-I?9 ?I6.0 Az 90 4?Nbuu-I/2 MLS Svo Pnl

4?N600-UJZ nccuNI tlu 4 pni

4?N6UU-UJZ accINI tlu 4 Pnl

Ul 4?N4?o-2 Nl th 2-L- Iubtt/C

Under construction

II~ >Inc hn n Intn

t'ai

iII ~ d )A»
I ~ ~ H1V '4 ~ QII~ WU ~ ~ I~ AC IV

21 180 a 1us.svl I 1 I'Tl IIVW,4 ~ v
U»L C.. 0 InVa hj»

riced

Nut located; not where shown

\ ~ ~ ~
C c IBI sue.u Az Ib 4?liouu-l/44 KCS Sys i'ni U I 4 /N4?o-2

2-L-l83A ? I 6.0
Z-i.-i838 TI6.0

Hz 0
Az 0

2-L-182A ?I6.0 Az IUU
2-L-1828 ll6.0 At IUO
2-L-I82C -ll6.0 Az IUO

2-L-1820 ? I6.0 Az I lu

41ltbUU-3UU
4?N600-308
4?N600-3UU

4?Nbuu-308

41N600-3U9
A600-309

kC Stol a fw Safety Set
NC Sto IS Fw bately Set
KC Stw 6 fw Safety Set

IIC Stul 6 Fw Safety bet

kC Stol O fw Safety Sel
KC StII 4 fw Salety Set

I Pnl
I Pnl
I Pnl

I Pnl

II Pnl
II Pnl

Valved

UI 4/N4?b-Z ItitlI 2-L-9I

) Ul 4?N4?o- 2
)

Nitn 2 L I83U M-L-368-, Z-l 360 andi 2 I 'I61

2-L-I83C ?I6.0 Az 0

2-L-l830. ?l6.0 az 0

2-L-l83E 7 l6,0 Az 3b/

2-L-l85A ll6.0 At 284

4?Nouu-309

4?N6uU-309

4?N600-3U9

4 1Nbuu-3 I U

kl.'Stol 4 Fw Sately Set: Il Pnl

KC Stw o Fw Safety Set ll'nl
KC Stol O Fw Satety Set II Pnl

kC SIIo 4 fw Salely Set IV Vnl

Valved

ul 4?N4?6-2 with 2-L-369

Cap i I Iar Ies; no dra in

Ululef cunStruct Iun

2-L-!858 ?I6.0 az ZNI
2-L;l85C ?lb.O az 284

4?Nbuu-Jlu KC St»1 O fw Satety Sel IV I'nl
41N600-3IO kC StIu t Fw Safety Set IV Pnl

.Ul 4/N4/O 2 kith 2 L I/O

2-L-I81 702.8 az 241 '?Nbuu-Uttd keac Ulu9 F luur Is LIIuip Ur su»II Pnl Into tluo'r drain at Az Z99'

~ctiun'detail pur Urawin9 4/w4/U-I3~ I I 2/24/01 IW'
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PANEL

2-L-190

ELEV AkEA

702.8 Az 289

PANEL UMG

41MbUU-lbb MSt UiSp SyS Pnl

PANEL ULSCKIPiluk
CURN
UTLi UkAIN UMG

dl 41M416-2

kEIIS

2-L-19)A 116.0 Az 238 4/MbOU-312 KC SIS a Fw Pnl Valved

2-L-1918 116.0 Az 238

2-L-203 731.0 AI Z-M

2-L-207 113.0 AII-V

41MbUU-312 KC Slb S Fw Pnl

4/M6ZS-9 Gross Failed Fuel Uet Pnl

4/M60U- I IU Voluve Cuntrul Ik Pnl

dl 4/M47o-Z Mith 2-L-114

Ko drain

CapillarieS; nu drain

2-L-226
2-L-227
2-L-228

702.8 Az lbU. 1

702.8 Az lbl
702.8 Az 14b

4/MbOU-JU/ keactur Coolant F luw Panel
47M6UU-3Ul keactur Coolant F luw Panel
4/M600-307 Keactur Coolant Flow Panel

into fluur drain at Az

169'-L-231

713.U A I I-M

2-L-232 113.0 AIO-M

2-L-263 702.8 Az 304

41M6ZS-I Nut Savyle Kuei Cubicle ZA

47MbZS-Z . )lut Sang)e Mourn Cubicle 28

4/M600-3) I kCP Loop 4 F luw 6» Pnl

2-L-268 113.0 A)Z-V

2-L-271 102.8 Az 40

2-L-284 716.0 Az Ul

2-L-285 116.0 Az 91

2-L-281 676.0 A)0-1

2-L-288

2-L-290

bl6.U A9-U

731.0 A I I-M

2-L-292 692.0 AII-M

2-L-301 713.0 A)3-K

41MbUU-I IU Vul Cntl fk Pnl

41M600-3) I KCP Loup I F luw Sw Pnl

4/MbUO-3l1 KCS Sys Pnl

47M600-3)1 KCS Sys Pnl

47MbOU-13Z Cntiat Spray iitr 8 Pnl

47M6UU-IJZ Cntet Spray Utr A Pnl

41MbOO-13Z Irma Uarrier I low irans U Pnl

47M6UU-32s Ikrm Uarrier Sup lidr F luw Xatr d Pnl

47MbUU-IZU duric Acid Ik d Pnl

2-L-264 102.8 Az IZS.S 4/kbOU-ZVU KCP Loop Z s 3 Flow S» Pnl

Ul 4/M4/V-b Mitb U-L-ZUb

Ul 41M419-S Into f lour drain collector tank

Into fluor drain at Az
299'nto

f luor drain at Az

14S'apillaries

and electrical; no drain

Into floor drain at Az

342'apillaries;

no drain

Urains down into crane wall at Az
lU'o

drain

Ul 4/M479-I Mitb 2-L-15

Valved

valved

Capillaries and electrical; no drain

Connection detail per Urawing 4/w4/U-I
38410-R4 ()2/24/8/)
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PANEL ELEV AHEA

2-L-303 113.0 AI3-II

2-L-304 113.0 A13-II

PANtL UNII Pfuftt UESLKIPI luk

47NOOU-IZU UOriC ACid Tk U Pnl

41NOUO-IZU Boric Acid lk 8 Pnl

2-L-328 116.0 A? 95.3 4/NbOO-31 I

I 'f1% ~ uu nvae v Il 1 l
aa I ~

1 1EILIVI I ~ 'I
1 IIIvvv Ibv

KCS Sys Pnl

kCS Svs Pnl

vuvyuueIIL uuul rnl

2-L-330 116.0 A? IUZ 41NBOO- I /2

CUNN
UTL* UkAIN Ukfi HLNAHKS

Capillaries dnd electrical; no drain

CJPI I Idfles dnd electl'Ical'o df'dlfl

UrainS dnvn intn Cr1ne vali at AI ii04

Uralns duinl Into \ I doe N41 I 4t A? IU

ili 4/N479-3 Kith 2-L-i 12A/8
~ h aaa

4 c Jnu
' a h nI I JaV AI2 V

2-L-346 113.0 A I I-K

2-L-341 713.0 AI I-K

2-L-348A
2-1.-3488

113.U AIZ-V
713L0 AIZ-V

2-L-349A 113.0 A IU-1

2-L-3498 113.0 AIO-I
4 lkbOU-134
4 1N6UO-134

Seal Ndtel'ltx Pni
seal Rater lltx Pnl

47NOW'-314 NVLIS II Vill

4/NbUU-143 Uurun Iffy Tk Pnl

41NbOO-143 Boron ink Tk Pnl

41llbUU IUI Seal Ndtl'.I F Iulf Pfll
47kbUO-IUI Seai Kater F Iovf Pffi

)UI 41N479-b

)'UI

4/N479-b
I

Under cunstruction

Under cunstructlun

Capillaries dnd electrial; nu drain

Nith Z-L-4ZA/8, Z-L-43, dfwl 2-L-554

Kith 2-L-46

2 I 'IC'I

h ha
c L JOB

il3 0

I f6 v

dl3 1

/l? J4 I

1 1uhlvl uulaVVV LVV

41NoUO vu4

I I.I 11. i - Ii . ~ L I.... U..ILCLul~ LII,~ ~ ~ OI ~ v ~ Iael ~ ~ vlf I n ~

NCS Sys Pnl

Z-L-359 116.0 A? IO.U 47KOUU-Uo4 KI.'S Sys Pnl

I~ ~ aa. IL~ul '1IN1ld u Kith 2 L Sbu

Ui 4/N47b-Z Kith Z-L-IUJA/8, Z-L-3OO, and 2-L-3bl

Ul 41N41o-2 Ni th Z-L-IU3U

2-L-360
2-L 36l

1'16.0 A? 336
il6 0 ,A? 330

41NbOO-UIS KCS Sys Pnl
41N600-015 kCS Svs Pnl OUI 47N4/o-2 Kith 2-L-ISA/8 and 2-L-358

9 I'1Lfh V VVV 'fn1 III vh ~ v 1 ~ 1ll1nL avh ~ 11 I~ IVI I111
~ I la Lavv v ~ ~

~la'4 n .. U.a I '., ~nvv I ~ eaz ne ~ le ~
IL. U I
~ N In ~ Cdiiil1 ldries dnu electrical a no dl din

2-L-369 69ZLO A9-U

2-L-374A /33LO AII-U

4/N6IN-ibo KCS Sys Pni

4/NOOU-Ibl CVI.'S Sys Pnl

2-L-3748 133.0 Al I-U ~ 4/NbUU-15/ LVI.'5 SyS Pnl

ui 4 ikoiv-3

Cdpilliaries; no drain

Llectril;al; nu drain

2-L-387 ,b92.U AID-S 4/NOUU 3IU t.vdp lull!t Stla dill 1 Iuw Pnl Nu drain

ctiun detail per Urduin9 4/N4/9-I
( I2/24/8/)
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PANEL ELEV AkEA PANEL UKO Pnhtt UI.SLKIPI!Ull
I;UNN
UTLi UHAIN UNG REMARKS

2-L-388 ll3.0 AI2-V

2-L-393 1I3.0 AIO-N

4)MbUU-3I4 HVLIS I Pnl

4)Nb2b-) Boron Analyzer Instr Panel

t lectrical; no drain

Ui 47M419-b In hut saayle room

2-L-44o 782.0 AI3-V

2-L-441 182.0 A I3- V

2-L-472 b92.0 A12-M

41NbUO-I Jb keac Coul Flow Hudif ier Pnl

4)NbUO-I Jb Keac Coul F luw Hudif ier Pnl

4)NbOU-I Jo Boron lnJect ion Pnl

2-L-430 b92.0 AIJ-H 4)kbOO-.3IB Vent Cond Comp L'untrol Pnl Nu drain

Not located; not where shuwn

Not lucated; nut where sho~n

Not lucated; not ~here shown

2-L-475
2-L-476
2-L-471
2-L-478
2-L-479
2-L-480

702.8
702.8
702.8
702.8
702.8
102.8

Az J2I
Az 331
Ai 348.1
Ai 23
Az 34
Az 39

4)NbOU-J U)
4 1NbOO-301
47N6UU-301
4 lN600-307
4)kbOU-3u)
4)M600-307

Reactor Coolant F luw Panel
Reactor Coolant f luw Panel
Reactor Cuolant f low Panel
Reactor Coolant Flow Panel
Heactur Coolant f lo'w Panel
keactor Cuolant f low Panel

(SG-4)
(SG-4)

SG-4)
SG- I)
SG- I)
SG- I)

Into flour drain at Az

J42'-L-502

2-L-503
102.8 Az 214
702.8 Az 203

2-L-485 b92.0 AI3-S

2-L-501 702.8 Az 219

4)kbUO-3IB JU GPH Boric Acid fvap Pnl

41kbUO-JU) Reactor Coolant Flow Panel (SG-J)

41kbUU-3U) Heactur Cuolant f luw Panel (SG-J)
41N600-301 Reactor Coolant F luw Panel (SG-3)

,Nu drain

Into flour drain at Az
2I9'nto

floor drain at Az l90'-

2-L-554 ll3.0 AI2-V

2-L-556 713.0 A12-V

2-L-558 1)3.0 A I 3-U

2-L-559 702.8 Az l40

47H600-IZ4 SIS Test Header Press Pnl

47N600-I86 PHN to BA Blender flow Pnl

4)N600-l29 Pri Mtr to Uemin Flow Pnl

47H600-290 HCP Loop 2 z 3 keturn Flow Pnl

2-L-561 102.8 Az 303 47N600-Jl I HCP Luop 4 Return F luw Pnl

2-L-574 ll6.0 Az 36.5 4)kbUO-3lo KC, Stm, a Fw Pnl

2-L-560 102.8 Az 3B.b 41MbOO-Jll kCP Loop I keturn f lvw Pnl

UI 4)N419-o Kith 2-L-42A/8, 2-L-43, and 2-L-348A/8

Electrical; no drain

Ul 4)N479-6 Kith 2-L-353

Into lluor drain at Az l45

into f loor drain at Az
342'ntu

floor drain at Az
299'l

47M4)b-2 Nith 2-L-l)UA/B/C and 2-L-l)I

Connection detail per Urawing 4)M4)9-I
384)U-R4 ()2/24/Ul)
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GUNtl
PAAEL ELEU AAEA PAUEL UIIU PANLL UESL'NIP IIUN UILa UNAIN Udti NLHARK'S

2-L-598 102.8 -Az 123.2 41NbUO-3lb K, SteaIu and Feedwater Panel' In»ue CotEEEt) Into Iluor uraln at Az
l45'-L-599

1I6.0 Az 12U 41N6OU-3lb NC, Stm, a FEE I'nl Ul 4/H4/b-2 Uitn 2-L-I/2A/8

ection deta> I p«r Urawio9 4/d4/9-I
a I 1 'p I'pl EI) p 1

E ~ E.g E.ig VA g
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PANEL ELEV AREA
Nu4 Kb

OL I AIL PANLL UESLKIPIIUN UURRAKING SUHP REHARKS

1-25-001

2-25-0OI

3-Z5-001

1-25-002

Z-25-00Z

3-25-002

1-25-003

2-25-003

3-25-003

1-25-004

2-25-004

3-25-004

I-25-005A
1-25-0050

I-25-00SC

1-25-0050

1-25-005-1

2-25-005A

2-25-0058
2-25'-005C

2-25-0050

2-25-00b-I

3-25-005A

3-25-0058

3-25-005C

3=25-005U

3-25-005-1

b19. 0

b 1 9.0

519.0

b93.U

593.0

b93.0

e?l.?b
b21.2b

b21. Zb

bbb.O

bbb.O

bbb.O

593.0

593.0

593.0

593.0

593.0

593.0

593.0

593.U

593.0

593.U

593.0

593.0

593.0

593.0

593.0

RU2-n

kU9-n

kle-n
NUS-s

k IO-s

H) 1-s

kOb-s

RU9-s

R lb-s
HUb-p

R13-p

H20-p

RU3-s

K03-s

HU3-s

kU3-s

R03-s

k IU-S

k 10-s

K IO-s

R IO-s

R IO-t

Rl 1-s

k I 1-s

Hl1-s

R I 1-s

R I 1-t

Ubl

ubl

Ubl

Ab0

09b

09b

Key L IUI

Key t IOI

Key L IUI

USU

USU

A301

AQUI

A13b

Ub0

850

A301

AQUI

AI3b

050

USU

A301

A3UI

A 135

Cure Spray System I Pan«l

Cure Spray Sysl«m I Panel

Core Spray System I Panel

Heactur Naler Cleanup Syslen Pan«l

keactur Mater Cleanup System Panel

keactur Mater Cleanup System Panel

Reactor Mater Cleanup Uemin Panel

Neactur Mater Cleanup Uemin Panel

keaclor 'Mater Cleanup Ueniin Panel

CHU Acean Hun 6 Scram Valve Sel Panel

CkU Accum Hun 6 Scram Valve S«l Panel

CHU Accum Hon 6 Scram Valve Sel Panel

Reactur Protection 6 NSS Syst Panel )

keactor Prutectiun 6 NSS Syst Panel )

keactor Protection 6 MSS Syst Panel )

keacLor Protection 6 NSS Syst Panel )

Reactor Protection Panel )

Keactor Prot«ction 6 NSS Syst Panel )

Reactor Protection 6 MSS Syst Panel )

HeaCLOr PrOteCt.iOn 6 NSS SySt Panel )

keactur Protection 6 NSS Syst Panel )

Heaclur Protection Panel )

Reactor Protection 6 NSS Sysl. Panel )

keactur Protecliun 6 MSS'yst Panel )

Heactor PrutecLion 6 NS'S Syst Panel )

Reactor Protection 6 NSS Syst Panel )

Neactor Protection Panel

41N416- I

41N4lb-?

41K41b-3

41N401-1

41N401-1

41N401-)

Equipment

Equ ipmenL

tqu ~pment

Equipment

Lquipmenl

tquipmenl

Nilh 2-?b-21, 2-Zb-2?bA

Mlth 3-25-21

Nith ?-25-SA/U, 2-?b-b- I

E lectrical; no drain

Electrical; no drain
Electrical; no drain

Electrical; no drain

Electrical; no drain

6 lecl.rical; no drain

41N401-1 tquipment Nilh 2-25-2

41N40I-1 tquipmenl Mlth 3-?b-b- I

Not found; not uhere shoun

41N401-1 Lquipment Kith 3-25-bA/0

41M401-1 Lquipment Mo instruments on I-?b-bC

3835U-R4 (21/Z4/0/)
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PANEL

1-25-'006A

1-25-0060

I-25-OUbC

I-25-00bU

I-25-Oub-I
UL IUIn&

~, ~ J vvvaa

2 25-0068

2-25-006C

2-25-006D

2-25-006-1

3-Zb-006A

3-25-006II

3 25 nr!6L

3-25-0060

3-25-006-1

'\-i!5-001A

I-25-0018

2-25-001A

2»25-00)U

3 25-001A

3-25-007U

0-25-010A

0-25-0108

0-25-011

0-25-Oi3
I 2L Olb

2-25-0!b

LLEV

593.U

S93.U

593.0

S93.0

S93.0
va a 4JVJ II

a593,UI

593.U

593.0

593.U

593.U

593 0

5"3 U

593.0

593.0

541. 5

S41.5

541. o

541.b

54 lab

541.5

bbb.0

565.0

Sbb.u

54b.U

62 aI.'-S

621. 2S

NEA

kOS-p

kUS-p

ROb-p

HUb-p

kUS-q
a ~ a ~alt IC P

NI2-p

K 12-q

R12-q

Nli!-p

k 19-p

KI9 p
Ulat ~
Va ~ J

K 19-q

NI9-p

ROI-L

HOI-t

RUU-t

108-t
.". Ib-t
Hib-t
NUb-c

NUS-c

NU4-d

NOI-a

RU3-s

Uiai 4/XuUU
UI. I AIL

AUU2

A302

oui

A3U2

U 13S

US/

AJU2

U13S

US9

US9

Adu

Ubu

VIINLL ULSCNIVII!Ih

keactur.Vessil L«vel b Press Panel

kt.arlur V«ssel Level 6 I'r«ss Van«l

Neaclur Prulecliun b hSS Jysl Panel

NI'.actur VrulecL!un b NJs, SysL Pa!iel

Neactul Protecl ion Panel

iIeactur vessel Level 6 vr«ss Panel
k ~ Jr t aa'.accvl I „~l a u . ~ a II I
~ L ~ Lvva ~ vv Va ~ aa ~ ~ eb J ~ aaav ~

keaCtur VruleCLiuil 6 NSS Svbl Vena I

keactur Protectiun 6 hSS Syst Pan«l

Keactur Vrutecliun Ptniel

keaclor Y«ssel Level 6 Vr«ss Panel

KeaCtur Vessel Level 6 Press Panel

keaCtur PrOteCt/On b NSS SySL Panei

Reactor Prulertion 6 NSS Syst Panel

Heaclur PrulecLiun Panel

Rec!rc Systent I'anel

kecirc SystLvn Panel

Kecirc Systein Panel

kecirc SySten i'anel

Rec lie Syste!n Paiie1

HeCI!C SyStteni Panel

PlecuaL b Uackwa'sh Panel

Pi'eCuala6 UackwaSN Panel

Xaste I!eat!!!eral!ter Vane l

Xasle Pk9 Drain. lank Pan«l

fula I I un I Pane I

fuel Pool Panel

UNAIN U A

WAMIMG SUMP

41NAUI-1

4/x4UI-1
II
I

) 4/X4UI-1

)

4/X4!Il-/
)

Lquiplnent

Lqulparertt

Luuiittnent

Lquipnent

4 lu4/h 1 r lava ~

41X41b-2 F luur
I

41N4/b-3 F luur
I

)

) 4lw4UI-/ Lquipntenl

REMARKS

Nu instrrwrentS un I-25-bU

NoL tound; nul where shown

Naut ~ uvrlvi rIOL lihcrc Shrniil

Ut'air!4 dalarn I!It'u f IOOr I:laaeVe nut I ~ nova! I

U!I~ I nL Lu I nL'a.)
a ~ L ~ ~ ~ VJ JJ ~ ~ ~ J VJ

kith 2-25-59

kith 3-2S-S9

Capped

Electrical; no drain

Drains down into chen. waste tar!k at E I S46.U

Valved

E Iectricai; no drain

E lectrical; - no drain

(21/i!4/U/)
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PANEL

3-25-Olb

1-25-016

2-2S-016

3-25-Olb

0-25-011

I-Zb-OIUA

1-25»0188

Z-25-OIUA

2-25-0188

3-Z5-018A

3-25-0188

0-25-020A

0-ZS-OZOU

0-25-02OC

1-25-021

2-25-021

3-25-021

1-25-022

2-25-022

3-25-022

I-25-025A

1-25-0258

I-ZS-02SC

1-25-0250

I-25-025E

I-25-025F

I-25-02bG

ELEV

bZI.Zb

bZI.Zb

621. i!b

bZ I.Zb
bbb.O

bbb.U

bbb.O

Sbb.O

565.0

bbb.U

Sbb.O

bbb.U

SbS.U

565.0

b41. b

54 I.b
541. b

bbb.U

Sbb.O

Sbb.u
'ob.O

bbb.O

bob.0

5bb.U

565.0

Sbb.o

565.0

AktA

R19-s

KUb s

k IO-s

k1 1-s

KUb-c

kUb-n

kOb-n

kIZ-n
R IZ-n

Rig-n
R19-n

HUI-t

KU2-b

KUZ-b

kUl-n

k14-n

KZI-n

kU2-p

R09-p

klo-p
k06-s

kUb-r

kUb-q

KUb p

K02-s

KOZ-r

K02-q

DL1AIL

Ubb

Cbb

Cbo

Kuy AIUI

UuZ

UoZ

UbZ

UoZ

UoZ

A/I
AlI

A/ I

Ai!3

AZ3

AZa

Key tlUI
Key t IOI

Key EIOI

Key t. 101

Key tlUI
Key tlUI
Key t 101

Key t. IUI

Key t IUI

Key tlUI

Pm«t ULSLKIPIIUN IMAHINU SUMP REHARKS

Fue'I Puul Panel

Fuel Puul Pua<p Panel

Fuel Puul Pump Panel

Fu«l Puul Pump Panel

Hain Kad«ast« Cu«trul Pan«l

Electrical; no drain

Hawifolded; capped and valved

Hanlfolded; plugged and valved

Hanifulded; capped

E lerLrical; no drain

CHU Uydraultc byst<aa Panel

CKU llydraulic System Panel

CKU Hydraulic Syst«m Panel

CkU Ilydraulic System Panel

CKU Hydraulic byste<a P«nel

CKU Ilydraulic System Pan«I

Cond o Clnup Phase Separator I'anel

Cond t Clnup Phase Separator Panel I

Cond a Clnup Pnase bpparatur Panel I
CKU Pua<p Pan«l

CKU Pump Panel

CHU Pump Panel

CHU Accum Hun b Scram Valve be) Panel

CHU Accum Hun b Scram Valve bel Panel

CkU Accum Hon t Sera<a Valve bel Panel

Scram Valve Fuse Panel

bcrma Valve Fuse Panel

41K481-9 tquipment
]

41K481-9 tquipment
)

41H481-9 t.quipment
)

f«o manltulds; each capped and valved

Manifolded; capped and valved

Scram Valve Fuse Panel

Scram Valve Fuse Panel

Scraa Valve Fuse Panel

Sera<a Valve Fuse Panel

Sera<a Valve Fuse Panel

41K4/o- I I.quipme»t 'Kith I-Zb-bU, I-i!5-81, I-ZS-ZZSU

47H4/b-2 t quipment Kith 2-2b-l, 2-25-2ZSA

41H41b-3 tquipmenL It i th 3-25-1

Electrical; no drain

tlectrlcal; no drain
Electrical; no drain

Electrical; no drain

t lectrical; no drain

F.lectrical; no drain

Electrical; no drain

Electrical; no drain

Electrical'o drain

t.lectrical; no drain

38350-R4 (Zl/24/8/J
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k
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I-25-025tl

2-ZS-OZSA

2-25-025B

2-Zb-02bC

2-ZS-OZbU

Z Zb UZSE

o Ja /lave4 VJ VVJ»

2-Zb-025G

2-25-025M

3-Z5-025A

3-25-0250

3-25-02bc

3 25 OZSU.

'l Zb OZSE

3-25-OZSF

3-Zb-02bti

3-Zb-025M

1-25-031

2-25-031

3-25-031

!-25-032
2-25-032

3-25-032

I-Z5-033

2-25-033

J-ZS-O33

1-25-034

565.0

bbb.U,

565.0

bbb.U

bbb.U

bbb.U
LLV I ~J VJ»»I

bbb»U

Sbb.O

bob.U

bbb.O

bbb.U

Sob.O

bbb. IJ

bbb.O

boS.U

56b.O

bZl.i.'5

UZI.Zb

62 I ~ Zb

62l 25

621.25

6ZI.Zb

.519.0

519. U

o i9.0
I.IV n

KOZ-p

it13-s

k13-r
kl3-q

R13-p

KU9-5
I»n»»
~»VJ I

k09-q

HU9-p

KZU-s

H20-r

H2U-q

RZO-p

Rlb s

R lb-r
H lb-q

K lb-p
kUZ-q

k13-q

RZO-q

RL12 n

k 13-q

k20-q

k01-r
HOB-r

K
ib-I'U3-r

Key t. IUI

Key EIUI

Key t IVI

K«y t lul
Key tlUI
K«y tlUI
KL»y t IUI

K»»y t lUI

Key t. IUI

Key t IUI

Key t IUI

Key t IUI

KL'y t IUI

K"y t.'Ul
Key EIUI

Key L IUI

,Key t IUI

Key lilUI

Key U1UI

Key UIUI

K»»u IJ it»I

Key UIUI

Key UIUI

Key IIIUI

Key GIUI

KL'y 4 IIII
J»

I IJ I

Scraal Valve Fus«. Panel

Scrd»a Valve I'us«PJn» I

Scrd»a.Valve fuse Panel

Scrd/a Valve tuse Vdoel

Scl'Jla Valve t us« I'Joe I

Scrd»a Valve tuse PJUL>l

SI.I Jla VJIve FUse PJIILI

Srrd»4 VdlVu f»»S»» Pan» ~ I-

Sera»a Valve fuse Panel

Scrdla Valve Fuse Panel

Sera»a Valve Fuse Panel

Scrda Valve fuse Panel

Sera»a Vdive Fuse Panei

Sera»a Valve Fuse Panel

SCI'J»a Valve Fuse Pdoe I

Sera/a Valve fuse Panel

KLIC backup LUULI'Ul Pdo«l

KCII; Uacaup Cuntrul Pdoel

ki;il.'ackup Cuntrui PJoei
Vurl ~ » I »»»unI r ~ u 4) ~ I

» UI uU»1 ~ V ~ %% ll ~ »» II ~

Uackuo Cuotrul l.'enter Panel

Uackup Cuntrol Center Vdn«I

Suppression Vuul lnsL Nu. 'I Panel

Suppr«ssloo I'uul lost Nu. I VJnel

SuppreSSlun I/Uui inet NU ~ I PJOI ~ I

Juppl L»Js lou» UQ ~ ~ n J'b»o 2 P»»n% ~

Electrical; no

L l«ctrical; no

t.lectrical: no

t lectrlcdl; no

Electrical; nu

t. ILctrlcal ~ ou

Eiectricai; no
41- ~ I I ~4 Il » l ~ ~ 441 ~ I»V

Electrical', no

t lectr ical; no

Electrical'o
Electrical'o
Electiicai; no

E leclr «al i 'no

E l» rtl ical nn

tlectrical; no

Electrical; no

t.lectrical; no

Electrical; no

drain

drain
drain

drain
dl'dill

drain
drain
VI 4 ln
drain

drain
drain

drain
drain
UI'din

d» aln

drain
drain

drain
drain

tiectricai; no drain
4 l. ~ I ~4 ~ e» l» l ~ 4 ~ ~ ~ »v ~ I IU» 4 ~ ~ ~

tlectriCall nu

E lectrical; no

drain
drain
Ilhere show>

v/heri shuvn

tlot found; not
'Kot found; not

tlot found; nut I/llere showl

Va I ved

»i///»/»I/»
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2-25-034

3-25-034

0-2b-03SA

0-2b-0358

0-25-0350

0-25-03bU

I-25-036A

1-25-0368

2-25-036A

2-25-0368
3-25-U36A

3-25-0368

I-2b-U31

2-2S-031

3-25-031

1-25-050

2-25-050

3-25-050

I-25-USIA

1-25-0518

2-25-USIA

2-25-0518

3-25-UblA

3-25-0518

I-ZS-052A

1-2b-0528

519.U

b I 9. U

bbb.O

boo.U

bob.U

bob.U

6i!I.2b

6i!I.i!b
6Z I.Zb

bZI.Zb
bZ I.Zb

6ZI.ZS

bJ9.U

639.0

o39.0

519.0

519.0

519.0

bob.U

5bS.U

'bb.U
bob.O

bob.O

565.0

boS.U

H.I4-r
kZI-r
MUJ-I

M03-I

MU3-e

MU3-e

koo-s

RUb-s

k09-s

HU9-s

R lb-s
R16-s

RUb-q

HIO-q

R11-q

RUI-u

k14-u

Ri!I-u
k03-p

HU3-p

RIU-p.

k IU-p

R11-p

R11-p

RUb-q

ROb-q

8lul
8 IVI

A'93

A93

A93.

A9o

A9b

A9b

A96

A9b

Ago

AIUI

A IOI

A IVI

Abl

Abi

Aol

UbU

UbU

UbU

U6U

UbU

UbU

UbU

UoU

Valved

Valved

Suppression Puul Inst Nu. 2 Panel

Suppressiun Pool Inst Nu. 2 Panel

Fuel Puul Uea<ineral iter Ves>el Panel)

Fu«l Puul UuaIneral leer Vessel Panel)

FueI Puul Ue<aineral iver Vessel Panel)

I'ue I Puul Ur~ainera I iver Vesse I Panel)

Reactui Mater Cleanup Ueain Panel )

Reactor Mater Cleanup Uea<in Panel )

keactur water Cleanup Uea<in Panel )

Reartur Mater Cleanup Ue<ain Panel )

H«actur Mater Cleanup Uea<in Panel )

Reactor 'Mater Cleanup Uoain Panel )

Fu«l Pool Skiaaaer Surge lank Panel.

Fuel Puul bklan<er Surge lanK Panel

Fuel Puul Skian<er Surge lank Panel

IIPCI Punt< Panel

IIPCI Pua<p Panel

IIPCI Pua<p Panel

Nu.i Jet Pu<«p lost Panel

Nu.l Jet Puep Inst Panel

Nu.'I Jel Pua<p Inst Panel

Nu. I Jet Puep Inst Panel

Nu.i Jet Pua<p Inst P<n<el

~ Nu. I Jet Pua<p Insl Pa«el

No.Z Jet Pua<p inst Panel

Nu.Z Jet Puas< InsL Panel

41xboU-4 tqumpeent

Hanifolded; capped and valved

41M4UI-b Equipeent

41M481-b Equipeenl Mith 3-25-181

Valved

Valved

Valved

41M481-9
)

41M481-9
)

41X481-9

)

41M481-9

)

tquipeent

tquipeent

tquip<aunt

Equipa<ant

41M41b- I tquipeenl
41M41o-2 Iquipeeni, With 2-2b-b3

Hanifolded with 3-Zb-b3; plugg«d and open

JBJSU-R4 (Zl/24/Ul)



PANEL

2-25'-052A

2-25-0528

3-25-052A

3-25-0b28

U-25-OSSA

0-2b-Ub58
~\ IL IILLIV IJ VJJI

I-25-05&A

I -25-USb8

2-25-05bA

2-25-0568

3-25-UboA

3-25-0568

!-25-051A

1-25-0518

2-25-057A

2-25-0518

3-25-051A

3-25-0578

I -25-OVII

2-25-058-
3-25-058

1-25-0b9

2-25-059'-2b-059

i-2S-060

tLt.V Aktn

bob. U

Sob.U

bob.U

bob.U

boU.U

k 12-q

K 12-q

K i9-q

It) '9-q

Stack

SLack

bvo ~ U SLdl k

51 I

b41.5

541. b

541.5

541. 5

541. 5

bob. 0

565.0

bob.U

Sob.o

bob.U

Rill p

RUl-p

R14-p

K14-p

N21-p

R21-p

HUJ=s

NU3-s

KIO-s

RIG-s

KI/-s

519. 0

blu Q

519.U

519.0

519.U

519.0

519.U'U2-p

RIJU-ss

k lo-p
RUI-t
RUU-'L

Rib-t
NLI6-n

5ob.O Hll-5

HO No
UL IAI L

Abo

Abo

Abo

Aby

AS9

Co I

Col

A62

AO2A

Ub2A

89/

Vreltt UI.SLklVIIvk UKAMI¹o SuP

41¹4UI-9 Lquipa!Lsnt)

1

Nu.2 Jet Punp I«St Pan« I

Nu.s! J«t I'uup Inst Van«l

NO.C Jei Vulrp INSt 'Pall«I

NV.2 A!L Vuslp In>t Pd»«l
4/¹481-9 tquipnrent

Ul I yds F I lier Vdn«l

Ul lyas l I lt«r Pcuiel

Uiiyds F iii«r Pdnei

Hain Stea!n Panel

Hain Stean! Panel

Hain St«din Panel

Hain St«arn Panel

Hain bt«dnl I dnei
~

s
Hisi. Is i,'stilris Spray' Vr I I viit I ali«I
HLCClrC,L'Vre SuraV Pri i'unl Vali«i

Kecirc,cure spray, Pri Cuiit Panel

4/II4/o-I tqulpsn«nt
')

d l¹dlb u I qs ~ I ~ 4 nl

4 1N4/6 3 tqu IPNL'nt

I

I 41¹48)-9
l

tqu Ipnien t

) a luassr u
~ III' ~ J Lqv IP!Ic Ill

Pri i.'unt Panel, )kecirc,Cure Spray,

K«clfcsCure SPrdy,

Kecirc,Cure Spray.

Vane
I'aiiel

Vr!ICunt
Pri i.'unt

4h!4UI-9 t quipu«!nL
)

«Cii. SystLU Pan«i

~ s dy J ~ I Ls ~ ssn% ~

KCIC bystLw Panel

kin!, Systen panel

NIIN bystan Panel

HIFK SySLLm Panel

Lull: Spl'dy Systole 2 I'dll«l

4/N4/o-i i'iuur
1 hs.l IC.1 I II'I /V L ~ IousL'

41¹4/o. I t lvssr

41N4/o- I F luur

4/H4/o-2 F luur

4/M4/6-3 1'our

41H4/O- I l.qulprrs«nt

IAIILL IU
8! N ilul INS1KUHLNI PANLI. IAIIULnllu¹

Rtl'UHI NUHUEH: 22900
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REHAkKS

Vdlveu

Vd lv«U

Va lv«d

Nit¹ I-25-225A

KILN I-25-7A/8, I«25-63

Nit!i 2-2b-1A/8

Mitn 3-25-lA/8

Kith 1-25-21, I-25-Ul I I-25-2258

3 (/ I/24/8/I
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2-25-0bO

3-25-060

I-25-Ob2

2-25-UbZ

3-25-062

I-Zb-Ub3

2-25-063

3-25-Ob3

1-25-065

2-25-065

3-25-065

I-2b-066

2-25-066

3-25«066

0-25-067

0-25-068

O-ZS-Obg

0-25-070

U-25-071A

0-25-0718

0-25-071C

0-25-07IU

U-25-072

0-25-073

0-25-074

0-Z5-07S

0-2b-076

519. 0

519.0

519.0
b 19.U

519.0

b19.0

519. 0

519.U

Sbl.0
bb1.0

bb'/.0

593.0

593.0

bbb.O

54o.U

54I.O

54o.O

565.0

bbb.U

5bb.O

bbb. U

Sbb.0

bob.O

518.U

518.0

54b.O

R13-n

NZU-»

RU7-L

N14- t
R21-t

Rul-t
R14-t

RZI-t
10b-g

IU/-g
712-g

NOb-q

NU9-q

N lb-q
MUb-c

W04 b

MU7-c

MU4 I
M03-I

MU3-I

M03-f
'WU3-f

MU3 d

MU3 c

MO3-b

MO3-d

M03 f

89/
Uv/

A91

A9/A

89/H

bol
Ubl

Uul

A828

A83

CUD

A94

AUU

894

C94

893

893

893

893

C93

Uga

U94

A9Z

"Cure Spray System 2 Va»«I

Lure Spray Systua 2 Va»ul

RIUL System 2 Panel

NILN SyStau 2 Panel

NIIN SyStem 2 Panel

IIPLl Systeel Pa»el

MPCI Systen Pa»el

IIVCI Systeu Panel

Cund«nsate LIackwash Pa»el

Cunue»sate Uackwash Va»el

Condensate Uackwash Pa»el

I'.Iea»up Uackwash Panel

Clea»up Uackwash Panel

Cleanup UaCkwaSh Panel

Filter Aid I waste Precuat lank Panel

Mast«, Resin a, Uackwash Pan«l

FU Collector Pump Ulscharge Pa»el

Maste Collector b surge vuvy Van«l

Fuel Pool Filter Uemin Puvy Panel

I'uel Puul filter Uemin Vuuy Panel

fuel Pool Filter Ueni» Pump Panel

Fuel Pool Filter Uemin Puny Panel

waste Filter Panel

F lour brain.Filter Vanul

FU Saeyle Puny UisLharg«pa»el

Mast» Sauyl«Vuvy UISLlwrge I'a»el

Cond 6 Mas'Le Uecan'L Pump Va»el

47M47b-z

4/M4/o-a

47»4/6-1

41»4lb-Z

41N41b-3

4/M4/o- I

47M47b-2

t. qu Ipme! IL

tquipme»t

tquipuent

I.quipuv.»t

Equ!pme»t

f lour
f.quipn!e»t

4/MbbU-4 F lour

with Z-Zb-81

Mltn 3-ZS-UI

Mith I-Zb-lA/8, 1-25-59

with 2-2b-bU

Manifolded with 3-2b-bU; plugged a»d open

Hanifolded; valved

Valved; tubed to flour
Valved on front of panel

Valved on panel

Valved on panel

Valved un panel

Hanifolded; valved

Mani fo lded wi th tubing; open

Iubea toward floor; open

Hanifolded with tubing; open tuward flour
Hanifolded with tubing; open toward fluur
Hanifolded with tubing; open toward floor
Ha»ifolded witn tubing; open toward floor.
Hanlfolded with tubing; open toward floor
Manifolded with tubing; open toward flour
Hani(olded with tubing; open

Hanifolded with 0-2b-Ibb; plugged and Capped

Valved

38350-R4 (2 I /24/8/)
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0-25-011

0-25-018

0-25-019

54b.O WOZ-c

S46.U MO4-a

518.0
MOZ-t'tgZLOU

Cond a Waste Sludge.puny Paniel

Laundry Cuntrul Pa«el

Waste SJ<nPle fdnL Al f AZ PJ<lel

Ha<iifoided with tubing; open

Valved

Valved; drain porL up
0-2S-OUO

1-25-081
.!n. nns

C nJ vol

3 25 n8t

0-25-082

I-25-083A

2-25-0838

3-25-0830

v-<:o-vugg

0 25 A85

0-25-08b

0-25-081

0-25-088

I-25-089A

2-ZS-0898

3-25-089C

0-25-090

0-25-091

0-25-092

1-25-095

2-25-095

3-25-095

1-25-096

Z-Zb-09&

3-25-096

b/U.U MUZ-d

541. b k01-n
J J ~nv I ~ u

541 h NZ! n

S4b.U MOS-a

533.0 TOS-tl

533.O TU1-h

533.0 112-h

Ugg

FUU

5'luau
n F IIv4vav

. S4u. 0

MUZ o

Mn4=c

MUS-d

ugZ

Uv'8

54b.o M04-c

S4u. 0

593.0

593. 0

546.0

WOI-a

RU1-q

kUB-q

Rib-q
Mte-c

Agg

CUg

CUV

l'92

UVZ

A92

A I 24

A 124

AI24

dg AIZS

5'!8 S IIQT

Sgd.b UUT Ul

adas Alzb

ug AIZS

S4U.O MOO-c

b4b.0 MOZ-t

604.0 TUb-c

604.0 TUb-c

604.U 112-c

bdb.S UGT Ul

41M4IU-b F lour
)

4/w4/U-I I lourUt tgas Pa«<el

Uttgas Pal<L I

IJf I ~ aas Pea!ac I

Uttgas Panel

Waste bn«yle Innk ul a UZ Panel

Urywell FU a Equipnient bu<np Panel

Oryweii Fu 4 Lquipn!ent bu«y Panel
I!r Ii Fl! ~ sr ~ i'.<... ~ \". 0 !

a J ~ ~ ~ a as ~ qu ap<i<eaa J vu<aa<i ~ aaaav ~

Laundry Uraln Puny Uiscnarue Panel

Cond Backwash Irans Pump Press Panel

Cunu Uackwasn frans Puny Press Panel

Cond Uackwash frans Pump Press Panel

Lund fs t<aste Siudge Pump Panei

itaste Uackwasti Hie< Pu!<y Paiie I

Speiit Resin Puny Uisct!a! ge Panel

Ct<en Waste Puny Uischarge Vanel

Waste Pkg Uraln Tank Panel

Cleanup Uackwash Transfer Puny Panel

Cleanup Uackwasi< Ira<isfer Pump Panel

Cleanup itarkwasti ilanslei Puny Panel

rien< ~ aap I!eC Jet nelly 0!isrtaar+n Va ani

Cleajiup Sludge Pu<np Uisctiarue Panel

Lone f ilaste Uecant Puny Panel

Uttgas Panel

Uftgas Pane I

Valved; drain port up

Mlth 1-2b-ZI, I-Zb-60< I-25-ZZSU

With 2-25-60
l . 'a an ~ ~

M< lh J nv vv

Hantf!!Ideal Willa t ~ al ~ sna ~ 'aaa an tnwa ~ I F ln ~ ~

tto access; C-zone

Nu access: C-zone

Valved and piped to f luur
fubed toward floor; open

Open tubing

Capped

Hanifolded with tubing', open

Hanifolded with tubing; open

No drain
No drain
tto orain
H!ah ~ svsvev Wsaas susiissgs uPv!< svila<u !!Ov<ln A < ~ ~ ~ ~

'
~ .. ~ .. ~ Js

Tubed toward floor open

Tubed toward floor; open

Capii iarius anu «lectricai; no drain

CaPii antes and «IeCtl'!C!!l; <!G

dsrain'apillaries

and electrical: no drain

(ZIIZ4/UI/



)ABLE IU
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REPORT NUHBER: ?29UU
KEVISION NUNBER: 5
PACE U-6b Uf 133

PANEL ELLV
UMCi 4/M60U

NEA Ut TAIL PAN).L UtbCR)plluk
UKA N

UkAMINU SUHP KEHARKS

1-25-097

2-25-097

3-25-097

I-25-IOOA

)-25-1008
I-Z5 )UUC

2-2b-IOOA

2-?5-1008

2»25-IUOC

3-25-IOOA

3-25-1008

3-ZS-)OOC

I-25-IOIA
1-25-1018

2-25-IOTA

2-25-'1018

3-25-10)A

3-25-1018

1-25-102

2-25-102

3-25-102

1-26-105

I-25-)USA

1-25-1058

2-25-105

2-25-)OSA

2-25-1058

bbb.?b

Sbo.26

5b6.?b

61/.U
6) I.U
61/.O

b11.0

61/.0
61/.Q

61/. U

61/.0
bl/.0
6I7.0
617.0

6)7.0
6)7. 0

617.0

611.0

611.0

611.0

611.0

SBb.O

686.0

bBo.U

SBb.O

586.0

SBb.O

UGT Bldg
Ki) Uldg

OUT Bldg
Tub-d

TOb-d

Tub-u

Tol-d
Tol-'d

TUl-d

f 13-d

T13-d

1 l3-d

TOS-g

TOb-g

TUl-g

101-g

T13-g

T)3-g

T02-3

TIO-3

T)6-3

TU6-c

Tub-c

TU6-c

IUb-c

)06-c

TU6-c

Ul?4

8 I?4

UIZ4

A?I

UUI

AUI

A?I

UUI

AUI

AZI

UUI

AUI

ZZ

2?

2?

C?4

C?4

C?4

A3b

CIJ9

CI39

A3b

CI 39

C)39

Uffgas I'dnel

UffgdS Panel

Ul fgas Pallul

NFM anu bteiun Panel

KFM and Steani Panel

K) M and bteaai Pan«.l

KFM and Steam Panel

kFM and Steaai Panel

KFM and Stem Pane)

NFM and btebn Panel

KFM and bteaai Panel

NFM and btede Pane)

KFM and btedni Panel

NFM and bteani Panel

kFM and Steain Panel

RFM and btedm Panel

RFM and 'Stean Panel

KFM dnd Steani Panel

Steani Seal keg Panel

bteani Seal Reg Panel

Steavi Seal Reg Panel

Hoisture Separator Panel

Huisture Separator Panel

Hoisture Sepdrdtur Panel

Huisture Separator Panel

Huisture Separatur Panel

Huisture Sepdratur Pdnel

)

) 47M418- I

)

)

) 4/M4/8- I

)

)

)

)

) 4/M4/B-Z
)

4/M4/U-Z
)

)

)

Ego ipClellt

tqu Ipan:nt

F lour

f Iuur

11M401-6 UUI Bldg

)1M401-b UUT Bldg

11M401-6 UBT Bldg

Hanifolded and plugged

No drain
Ho drain
No drain
Hanifolded; upper plugged,

Hanifolded with 2-2b-IOSA;

NOt uSed

Hanifolded; upper plugged,

Hanifolded with I-26-IOSA;

Hot used

luw«r capped and valv«d

both ends open

lower capped aud valved

both ends open

Hanifolded; capped and open

383SU-R4 (ZI/24/8/)



IAULt 18
Uttl IIIII lhSTkUMLtll,PAktL IAUULATIUN

kEPURT NUHOEk: 22g00
REVISION NUHUER I 5

PAGE 0-66 OF 133

PANt'L ELEV AktA
MII M

Ul. IIIIL VrihLL utSCKIPTIUM UKAltlkb SUMP REHARKS

3-25-10b

3-25-IOSA

3-25-1058

I-25-106A

1-25-1068

2-Zb-106A

2 25 106ii

lnid

3-25-IUb8

1-25-101

2-25-101

3-25-101

1-25-108

2-25=108

3»2b-108

1-25-109

2-25-10g

3-25-109

1-25-110

2-25-110

3 "25 110

1-2b-lll
2-25-111

3-2b-ill
1-25-112

2-ZS- 112

3 25 112

586.0

SUo.U

bbo.O

686.0

586.U

SUb.v
ius Slvvss v

bU6.0

bub.u

5Ub. 0

586.0

586.0

58o.O

586=0

bUb. 0

SU6.0

bUo.O

586. U

bUI, 13

586.0

586.0

6Ub. U

SUb.ti

SUo.U

586.0

112-c

T IZ-c

112-c

102-d

IUZ-d

1 IU-d

I IO u

1 II..~
~ ~ v u

Tib-d

TUb-g

101-g

113-g

TUS-f

TU1 f
T)3 f
TUS-e

T01-e

T13-e

TOb-h

TUi-n

T13 h

TUZ-3

T IU-]
T I6-3

T04-k

JUU-k

T14-k

Aao

I,

ling

~ ~4U

A3Z

Moisture Separatur Panel

Hu l stol u Sep Jra'Lul PJIII.'I

Hoisturu Separator Panel

txtl 4CL lun I'Jiie1

txtlactiun Pane)

t x LrJl. L IulI P 4 IIe I

txtractiun Panel

LXII JCL IUA I Jrll.'I

txtraetlun Pallsal

Ku. A3 Ileater Panel

A33

A3$

Ail

832

Ad'I

xs4

ZIJ,

Zg

Zg

29

Nu.:A3 lleater Panel

Nu. 83 lleater Panel

tlu. 83 lh:Jter Panel

Nu 8 1 1 us at ~ I Pane I

Nu. I;3 treater Panel

No. C3 Iieater Panel

tlu. 03 lleater Panel

Moisture Sup Jratui'sllle I

Huis Lur'e Sep Jratur i'Jlle i

Huisture Separatur PJuul

Holsture Separator Psuiel

Huisture S«paratur PJilul

Steara Panel

Stesua Panel

Steara Panei

Asc Nu. As Iieatir Panel

) 4/M4// I

)
f lussusr

Hanifolded; uppe'r plugged, lower capped and open

Valved

Not used

I-Inrh sr ~ ilss I I, ss I,.I,. I I Iv I . I~ rt .I. I
V ~ ~ ~ ~ ~ ns ~ illu ~ ~ I C ~ ~ lcli 4%Is ~ IIIPIys

41M411- I f luur
)

41M4//-3 f lour
1

4/M4//-Z f lour
4)M4/)-2 'F luur
41M4/1-3 f luur
4)M4/)- T F lour
4/Mail- i f iuor
4 1UX11err ss ~ s suu ~

41M4//- I I'our
41M4/i-i

4/M4//-3
F luur
t'uur

4/M4/1-2 t lour

4IM4i 1-2 t iuor

fees with riser true LI bli
Tee with riser froa El. 611

Iee with cap

Tee with sample sink and riser froai El. bli
Tee with sample sink and riser frlxa Ll. bll
T....I ~ ~Il;e W ~ sss Cay

Tee With Sarixsi» Sink

Tee wiLh sample sink

Tee with sample sink

1 XUX I I'I I II% I I

41M4//-Z

4 I..
~ Ious

f Iuur

4lw4//-2 I'uur
4/M4//-3 I luur

41Ma//-2 F lour

4/M4/1-2 F luur

ltitn I-2b-113A/U and I-Zb-14g (sample sink)

Mittl 2-Zb-11)A/U and 2-25-14g (saaslle sink)

41M4ii-3 I'iuur Mittl 3-Zb-il3A/0 and 3-25-149 (sample sink)

3 (ZI/24/8/) 0



IAULL 18
orIJ lrvl INbikUHENI PANt,L TAUULATIUN

REPORT NUHUEk: 22900
REVI SION NUHUER: 5
PAGE 0-61 OF 133

PANEL ELEV
Urrb 4/xb00

UE TAIL PruIEL ULSCk IP I ION
0 AN

UURkAAHIHG SUHP REHARKS

I-25-II3A
1-25-1138

I-25-113C

1-25-1130

2-25-113A

2-2b-ll38
2-25-II3C
2-2b-1130

3-25-113A

3-2b-ll38
3-Zb-113C

3-25-II3U
I-25-IISA
1-25-1158

1-25-1 ISC

I-25-IISU
2-25-llbA
2-25-1158

2-25-IISC

2-25-115IJ

3-25-115A

3-25-1158

3-2b-IISC

3-25-IISU
I-25-116A

1-25-1168

I-25-116C

2-25-llbA

SUb.O

58o.U

SUb.O

buo.U

586.0

58o.U

58b.U

b86.U

b8b.0

586.0

buo.0

bb1. 0

bb7. U

bb1.0

e04.0

bb1.0

Sbl.0
bbl. 0

b04.0

513.0

5/3.0
573.0

604.0
5'b/.0

Sb1.O

bbl.0
bb7.0

104-k

TU4-k

104-k

IU4-k

TUU-k

IUU-k

TUU-k

IUU-k

114-k

1 I4-k

114 k

114-k

TUZ-d

T(PZ-d

TUZ-d

TUZ-c

110-d

1 IU-d

I IU-(I

1 IU-c

T ll-d
1 I l-d
T I l-d
1 lb-c
l04-9

TU4-9

IU4-9

TUU-9

AZb

Zb

2/
28

AZb

Zo

21

28

AZb

21

28

3/
38

A39

833

3/
JU

A39

833

37

38

A39

833
" 40

41

42

4U

HOS I anu 2 Ileater Parrel

Nus I a»u 2 Heater Pa»e I

Nus I and 2 treater Pa»el

Nus I a»ir 2 lleater Pallel

Nus I and 2 Ileater Panel

Nus I anu 2 Heater Pa»elr

4/w4/7-2

4/M4/7-2

'4784/7-3

4184/9-1

47«479-I

Nus I and

Hus I and

2 Heater Panel

PanelHeater

2 Heater'usI and

Nus I anu

Nos I and

Panel

Heater Panel

Heater Panel

Nus I and 2 Heater Panel

Cond and Heater Orain I Vent Panel

Cond and Heater Urain b Vent Panel

Cond and Heater Urain o Ve»t Pane'I

Condensate a Heater Urain m Vent Panel

F lour

F lour

Equipment

tquipment

h 1-25-112 and 1-25-149 (sample sink)

Illtn Z-25-112 and 2-25-149 (sample sink)

Hith 3-25-112 and 3-25-149 (sample sink)

Urains «lth 1-25-218 to condenser at El. 506

Cond and heater Urain a Ve»t Panel

Cond and Heater Urain rS Vent Panel

Cond and Heater Urain a Vent Panel

Condensate 6 Heater Urain rS Vent Panel

Cond, Circ Hater and HULV Panel

Cond, Circ JIater and HuaV Panel

Cond, Cim. Hater and HUmV Panel

Cond, Circ Hater and HOLY Panel

478479-3

4784/i/ 2

Equipment

F loor

Urains «ith 3-25-278 to condenser at El. 586

Cond anu Heater Urain 4 Vent Panel )

Cond and Heater Urain J Ve»t Panel ) . 478419-1 Equipment

Cond and Heater Urain b Vent Panel )

Condensate 6 Heater Urain a Vent Parrel Urains «Ith 2-25-278 to condenser at El. 586

383bU-H4 (ZI/24/8/)



lAHLE IU
HFN HUI INSTNUHENT PANEL TAUULAIIUN

REPORT NUH8EN: 22980
REVISION NUHBER: 5
PAGE U-68 OF 133

PANtL

Z-Z5-1168

2-ZS-)16C

3-25-116A

3-2b-) )68
'3C 1 1ae
C J ~ IUl

I-2b-117A

1-25-1178

)-25-117C

2-25-117A

2-25-1178

.2-25«11/C
3L 111oU-CU rrin

3-25-) l 78

3-25-117C

1-25-120

2-25-)20

3-25-120

i=25= i2)
D6 12)

3-25-'12)

1-25-)22

2-2S-)22

3-25-122

1-25-126

2-25-)26
3-25-)24

bb/.U
bb/.U

bb/.U'b/.0

LL '1 44UDleU

565 0

565.0

565.0

5bb.O

Sbb. U
4
DuuoU

bbb 0

Sub.U

586.0

586.0

586.0

5>7,.0

557UU-

Sb/.IL
'S7.0

bb/.U

557.0

bob.U

Sbb;0

bub. U

TU8-g

IU8-9

)14-g

114-9

I I4 9

lUZ 21

102-8

TUZ-h

109-h

TU9-n

T IU-8

Tib h

115 h

Tlb-h

102-k

I IU-k

T)b-k

TUS-J

1017

T)3-3

T05-c

TU7-c

113-c

102-k

TUd-k

T)4-k

ELEV . NEA
U M

UL TAIL

4)

42

4U

41

42

AllI

Ab4

Al ib

Ab3

,A64

Al lb
A03

Ar 4

A I ib

824

824

824

AN
Agb

A36

A3I

A3b

43A

43A

4 4A

PANLL UESCNIP1IUN

Cond, Circ Mater and IS(SV Panel

Cund, Circ Mater and HUSV Panel

Cond, Circ Mater and IluaV Panel

Cond, Circ eater and HUSV Panel

Conu, Circ Mater and HUaV Panei
M ~ io ~ ~ o 4AJpsthb D . 1v ~ o ouI '4 ol roI 'oolll ~ olle ~

¹ISture Senaratnr Panel

Huisture Separator Pane)

Hoisture Separator Panel

Hoisture Separator Panel

Hoisture Separator Pane)I

Hoisture Separator Panel

l o's'u" S.p r to"
Pane'uis,ture

Separator Panel

Initial Pressure Reg Panel,

Initial Pressure'Neg Panel

Initial Pressure Reg Panel

Condensate Ueilnera) Iacr Panel

Condensate Ueminera))zel Panet

Condensate Ueeineraliaer Panel-

Condensate 8ooster Pump Panel

Condensate 8ooster Pump Panel

Condensate 8ooster Pump Panel

F«eorrater Panel

Feedrlater Panei

Feedrr ter Panel

URAMING SUHP REHARKS

) 47M479-2

)

)

) 47M479-4

)
1I
1 478474 2

I

)

) 47M479-2

)

) 47M479-4

F lour

Station

6 no Ininon t

F loor

F loor

Horlrfnldod UalVod r4% ~ f lAAr

Capped tube tee

No drain

Capped tube tee

Hanifolded; valved

'Haniioided; vaived
M 41 1a a ~ ~
~ lail ~ ~ U ~ UCll~ 1O 1 VCU

47M479-I Equipment Mith 1-25-335 and 2-25-325

Hanifolded; valved
. 47M479-3 Equipment I-inch pipe into 2-inch flush standpipe

47M479-2 Station
Valved

47M479-4 Flour

383~(2(/24/II/I
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REVISION NUHBER: 5
PAGE 0-69 OF 133

PANEL ttt.V AHtA
UWU 4 Mb

UE IAIL PAHtL ULSCHIP)IUN IRAQIHG SUHP REMARKS

1-25-) 27

2-25-127

3-25-127

I-25-13U

2-25-130

3-25-130

)-25-131
2-Zb-)3)
3-25-')31

0-25-144

0-25-14b

0-25-I4b
0-25-147

I-ZS-)bU

2-25-150

3-25-150

I-25-lblA
I-ZS-)5)8
I-25-ISIC
1-25- Ib lu
I-25- Ib IE

1-25-15) F

)-25-15)G

1-25-)5IH

)-25-ISIJ
2-Zb-lblA
2-25-)SIB

bob.0

bob.O

bbS.O

bbl. U

bb/.0
b>I.O

58u. 0

bBu.O

588.0

bio.b
b/o.b
b/u. b

b/o. b

bb/.0
bb/.0
bb/.U

bb/.U

bb/.U

bbl.O
Sb/.0

'bl.0
bb/. 0

bb/.U

bb/.U

5b7.O

bb/.U

bb7.0

104-j
1 IU-3

1 lb-j
TUo-d

TOb'-d

1)2-u

102-j
1 IU-3

lib-j
Yard

. Yard

Yard

Yard

IUb-9

TUl-g

113-9

106-9

IUu-I
TUb-f

Tvu-I

106-c

IUu-e

TUD-c

TUo-d

TU6-d

TUo-g

TUo-f

438

438

438

43C

43C

43L

A24

AZ4

AZ4

Bb3

Ab3

ASZ

Ab3

ABZ

ABZ

ABZ

BBZ

BUZ

UBZ

BUZ

BUZ

882

882

BUZ

882

UUZ

BBZ

Feedwatcr Panel

Feedwater Panel

Fcedwater Panel

Cundensatc Urain Tank Panel

Cundcnsatc Urain Tank Panel

Condensate Urain 1ank Panel

Intermediate Pressure Reg Panel

intermediate Pressure Heg Panel

intermediate Prcssure Reg Panel

Ucmin Mater Storage Tank Panel

Cund Mater Storage Tank 3 Panel

Cond'Water Storage Tank 2 Panel

Cond Water Storage Tank I Panel

Condensate Precoat Panel

Condensate Precoat Panel

Cundensatc Vrecoat Panel

Cond«nsatc Ucm)neral)zer Panel

Cunuensate Ucmincralizcr Panel

Condensate Uenincralizer Panel

Cunuensatc ucmineralizcr Panel

Condensate Uenincralizcr Panel

Cundensatc Uew)neraiizer Panel

Cundcnsate Uemincralizer Panel

Cundcnsatc Uewincralizcr Panel

Condcnsatc Uenlnera)lzcr Panel

Cundcnsatc Uewincralizcr Panel

Cundensate Ueuineralizcr Panel

47W479-2 F ) oor

47W479-2 F loor
47M479-4 F loor

Manifolded; valved near floor

Hanifolded; open

Valved at panel

Valved at panel

Valved at panel

Valved drain inside cabinet
Valved drain inside cabinet

Valved drain inside cabinet
Valved drain inside cabinet

Manifolded and valved

Manifolded and valved

capped

capped

capped

capped

capped

capped

capped

capped

capped

capped

capped

Hanifolded and capped

Hanifolded; upper plugged, lower

Manifolded; upper plugged, lower

Manifolded; upper plugged, lower

Hanifolded; upper plugged, )ower

Manifolded; upper plugged, lower

Hanifolded; upper plugged, lo~er

Manifolded; upper plugged, lower

Hanifolded; upper plugged, lower

Hanlfolded; upper plugged, lo~er

Manifolded; upper plugged, lower

Hanifolded; upper plugged, lower

and valved

and valved

and valved

and valved

and valved .

and valved

and valved

and valved

and valved

and valved

and valved

383bU-k4 {ZI/24/UI )
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REPORT'UHBER: 22900
REVISION NUNUER: 5
PAGE U-lo OF 133

PANEL

2-25-1 5 I C

2-25-)SIU

2-25-ISIE
I ')L IL ~ ~2-Eo soir

2 25«151G

2-25-151M

2-25-ISIJ

ELEV

Sb1.o.

bb/.O

5bl.o
bb/Lu
LL/ 0

5b/.0
5bl.O

TOb-f

Ivo-i
TOS-e

IOo-e
Tnk
~ V«

lub-d

TUb-d

UMII 4 M

ULTAIS

UUZ

I$u2
IIUnVVI

PANEL UESCRIP f IUN

Condensate

Condensate

Uemlnera I Izer Panel

Ueninera I izer Panel

Condensate Uemlneral izer Panel

Condensate Uemineralizer
Panel'ondensate

Uenineralizer Panel

Condensate Uemineralizer Panel

COnuenS«IC UemIIRCI ol iaer Ponel

A
ORAM IN G 5UHP REHARKS

Hanffolded; upper plugged,
Hanifolded; upper plugged,
Hanifolded; upper plugged,
Hani fo Ided; upper p lugged,
Hanifoided; upper piugged,
HLnlfnlwow~ ~ innnn nlI nn»
~ ~ ~ ~ « ~ «yy«I yI«'vvo«I

Hanlfolded: upper pluggedI
open

lower capped and valved

lower

lower

lower

iower

capped and valved

capped and valved

capped and valved

capped and vaived
nn n» J . ~ 1.. »
~ IIOL~ «oyy«v o»4 Vo ~ Vou

lo~er soft pluaged and

n Se IOILJ«OV«I»In

3 25 151R

3-,25-15 I C

-3-25-15IU

3-25;15IE

3-25-151F

3-25-15)G
~ O ~ LIJ-Eo-soiN

3 25 151J

1-25-152

2-25-152

3-25-152

1-25-160

225 IN
on 'I CIIo v ~ vu

0-25-16)

0-25-162

0-25-164

0-2S-)66

LL I ~ \VJILV

SS1.0

Sb/.0

bb/. U

Sb1.U
~ nSbr.v

SL/ 0

TIJ g

Tl1
~ ~ « ~

I)3-f

I 13-1

f13-e

ll3-e
ll3-e
T13 u

'f13 8

Sbl.O

bbl.O
~ S)9.0

big,U
e I II IIJ ~ OLV

Sbb,O

54u.0

bo>.U

SlU.O

Tol-d

I I2-d

MO4-u

Nl I-u
'UIU»IU-u

M03 d

MO/-c

M04-J

IIO3-J

Sb1. U 'US-d

DUZ

UI~ Jv«L

UUZ

UUZ

RR2

Key LI12

Key Cii2
V . »IIOney \ I IL

Abb

Aol

ASU

Condensate Uemineraiizer Panei

LOndenSol'o Ueollnel ol Ioel ro»eI
Condensate

Condensate

Condensate

Condensate

Condensate

Condensate

Gedewsate-

Condensate

Condensate

U»min»ra)I>a r PJn»l

Ueminera I Izer Pane I

Oeninerallzer Panel

Uemlnerallzer. Panel

Uemineralizer Panel

Uemlnerdtlzer PaneI

Umninera) I-zer- Pane-)-

Uonin ConInon Pane)

Uenin Cemon Panel

Condensate Uenin Cennon Panel

RIVI System II Mater light Panel

NNN System II ¹ter fight Panel

RIVI System II-¹tes-. Tight Pane)

FU b Waste Filter rv pau»)

,FU Collector CV Panel

Waste Ueinineralizer CV Panel

Maste ban|pie CV Panel

Hanifolded; upper plugged, lower capped and valved

Haniioided; upper piugged,
W InlfnlhnA ~ ~ nnna n1 Ln
~ ~ ~ ~ «I « ~ «yyI ~ yIuwwo«I

Hanifoldedl upoer plugged
Hanifolded; upper plugged,
Hanifolded; upper plugged,

iower capped and vaived
~ . ~ -. JVo I Vev

valvI d

J JI.oyyou o»u

ca»»»d and

~ vweI

lower

lower capped and valved

)ower capped'and valved
Hanifolded; upper plugged, lower capped and valved

Hanifolded; upper plugged, lower capped and valved
HanR>ided) upper ptugged-, lower capped and va)ved

HanMo)ded, capped and va)ve»d

Hanifolded; soft plugged and open

Hanifolded; capped and valved

Valved

No access;-high radiation level
Va)ved

Hani folded; plugged

Hanifolded; plugged

Hanifolded; plugged

Manifolded with 0-25-15; plugged,and capped

383 (21/24/8/)
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UFN UUT )NSTkUHENT PANtL TABULATION

REPORT NUHBER: 22900
REVISION NUHBER! 5

PAGE 0-71 QF 133

PANEL

0-25-)67
0-2b-lbBA

0-2S-I b88

0-25-169

0-25-170
0-25-171A

0-25-1718

1-25-172

2-25-172

3-25-)72
1-25-173

2-25-173

3-25-173

0-25-174

0-25-175

0-25-176

1-25-177

2-25-177

3-25-'177

0-25-18b

1-25-187
2-25-187

3-'25-187

0-25-190

0-25-193

0-25-194

0-25-207

EttV

b4b.O

54o.O

54b.O

54o.0

b4o.O

bob.u

bbb.O

593.U

593.0

593.0

sb/.0
bb/.0
bb/.0
b4o.O

54b.0

blU.O

SbS.O

sbb,O

bbb.O

>b4o.O

621.25
621. 2b

b21. 25

blU.U

bbb.O

bbu,o

578.0

WOI-a

ROb-q

k09-q

k lb-q
TOs-g

Tul-g
)13-g
WUI-b

MU4-f

WUI-c

KOS-p

k 12-p

R19-p

WUb-c

kub-s
kug-s

Rib-s
WO)-a

A/4

A/b

Alb
Alb
Bib

8/b
8/b
UUb

Bob

U12/

U)18

u I IU

u)18

Al )8

Al )2

A I )2

Al )2

8) IU

SGT Bldg Ubb

SGT Bldg Ubb

MO3-b Ubl

UWG 4/WbOU
AREA . Ut iAIL

MOI-c UbU

w02-c Abg

WU2-c A/U

M04-b A/3

W04-a 8/3
MU)-a Al4

P>>KLL ULSCRIVIIUN

Cleanup Phase Separator CV Panel

Cond phase separator CV Panel

Cona P!>ase Separator UV Panel

spent Mesio, Chem Waste, etc CV Panel

Laundr'y System CV Panel

Maste Package LV Panel

Waste Package CV Panel

Cleanup Uackwasn CV Panel

Cleanup BackwaSh CV Pane)

Cleanup BackwaSh CV Panel.
Condensate Back~ash CV Panel

Condensate Back~ash CV Panel

Condensate Backwash CV Panel

Waste Package CV Panel

Maste Collector and Surge CV Panel

Waste Package Vacuum Tank Panel

Urywell Su»y L'evel Panel

Urywell Su»4> Level Panel

Urywell Su>!4! Level Panel

Chem waste lank Panel

Reactor Water Cleanup Panel

Reactor Mater Cleanup Panel

keactor Mater Cleanup Panel

Floor Urain Sa»4>le Tank Panel

Standby Gas Ireatment A Panel

Standby Uas Ireatment 8 Panel

Fu Sample CV Panel

k
URAW I NG SUHP

Hanifolded;

Hanifoldea;
Hanifolded;

Hanifolded;
Hanitolded;

Hanifolded;

Hanlfolded;

Hanifolded;

Hani folded;

Ko drain
Hanifolded;

Manifolded;

No drain

Hanifolded;

Hanifolded;

Valved

Electrical;
Electrical;
E lectr ical;
Valved

plugged

plugged

plugged

plugged

plugged

plugged

p lugged

plugged
plugged

plugged

plugged

plugged

plugged

no drain

no drain
no drain

4lW481-5 Equip»>en t
4/M481-b tquipme>! t
4/W4UI-b Equipment With 3-2b-JbA/8

Valved

Valved

Valved

Hanifo Idea; plugged

REHARK5

38358-k4 (21/24/Ul )



Itldtt 18
BFN Hdl INSTKUHLHf PANEL TABULATIUH

REPORT NNBER: 22900
REVISION NNBER'
PAGE 8-72 OF 133

PANEL ELLV AREA
Mb

UL TAIL PANEL Ut SCN I PI IUN UHAMINli SUHP REHARKS

0-25-211 599.5 Stack 8 I IZ

0-25-214

0-2b-2lb
I-Zb-22SA

1-25-2258
nc n ~ cc cu ccutl
Vr 'J9rstt ~

0-25-227

0-25-237

O-Zb-238

5bb U

5bbsO

b19. U

519.0

br gsU

r tu h
~ csv

593.U

Sbb.'0

56b.O

MOb-b

HOI-n

R01-n

HUB It

UI1 n
~s I v=tc

HOZ-r

CI IB

t I 10

8 IZ9

u I29
4 lvu
~I ~ Lv

UIZo

RME Bldg,Key UO9

RME 8 idg Alb4

h or Sdh\ sv

1-25-256

2-25-256

3-25-256

0-25-258

If-25=260

1-25=2hZ

2-25-262

3-25-262

1-25-263

2-25-263

3-25-263

519.0

SI9.'0

519.U

Sbb.0

bbb.O

bb7.0

bb/.0

SS1.0

. Sb/.0

551.0

5b/.0

uue U tv
~1ssu ss Iuj
HOI-n

HOB-n

M lb-n

MUb;c

MOb-b

TOS-d

TO1-d

T13-d

TUb-9

TO7-9

*113-9

SGT 8Idg

Stack

Stack

Stack

v. ~ Alsune J ssss4

I.'133

C133

CIDER

8148

A148

A149

AI49

A149

8149

8149

8149

il55

A1b3

A lb/

0-25-268 Sbb.O

0-Zb-272A SN.U

0-25-2728 Sbii.O

0-25-273A 568.0

Uffgas Uil 4 Filter Cub Lxndust Panel

Maste m Ftt Filter Panel

Cundensate Iransfer Pusr4t Panel

Lure Spray Urain Pump Pressure

Cure Spray Brain Pustp:Pressure

Cure Spray Uraln Purrsp PreSSure

Cor c vpl 4J UI 4 ln PUlsrt PI essul e

Standbv Gas Tredtseent Air Elnw

Chemical Sol idification Panel

Panel 47M4/b-I Flour
Panel 47M4/b-l

Panel 41M47b-Z
cT ~vrwvro c

n. ~rane I

Parle I

Equipment

Equipment

Equipment

ET4pol 4tul I onll or Panel

SuppreSSiuh Charirber Puaat Prs SS Pane 1

Suppression Chamber Pump Press Panel

Suppression Chamber Pustrp Press Panel

Auxiliary Hadwaste Panel

Sump Puesp lime Run Heters

RFli Inj iiater ilupiex Strainer Pahei

HFM lns Matssl Uulsler Strainss ~ Panssl

Hfli lnd Mater Uuplex Strainer Panel

Cuno Uemin Precuat iank Surge Panel

Cond Uemin Precoat Tank Surge Panel

Cunu Uemin Precoat iauk Surge Panel

Standby Gas Ireatment I. Panel

standby 444 1 ~ eatirlerit Fiuw Pdiiel

Standby Gas Treatment Fluw Partel

Standby lias Treatment Flow Panel

Uistil late and Solidification Panel 47llbbl-I F loor

Hanlfolded; open and plastic capped

t lectrlcal; no drain
Hanifolded: open

Mith I-ZS-SB

illth I Zb 21 ~ I 2b 60I I Zb BI

hith 2-25-1, Z-ZS-ZI

Electrical; no

Electrical; no

Not used
~snt ~ cnd
~ svT ucuv

No drain
Not found; not

Hot found; not
Hot found; not

Valved

Hu dr-ain

drain
drain

where shown

where shown

where shown

E ls cl I ical; nh drain
No drain

rtssct ~ tres Tnt ~ v ~ c ~ tv ~ 4 I
~ VS C ~ ~ S V ~ VSSV PSS4VNOT ~ ~ ~ ISV Ul 4 ~ SI

Electrical: no drain
Mith 0-25-239 (sample sink) into open funnel drain;
drain line sloped upgrade

Capiiiaries and eiectricai; no drain
I/a I ved

Valved

Valved

0-25-2738 Sbd.O Stack A I S3 Standby Gas Treatment F luw Panel Electrical; no drain

' (Zl/24/8/)



fndLk 18
UIN NUI IN5TRUHENT PANEL TABULAflON

REPORT NUHBER: 22900
REVISION NUNUER: 5

PAGE U-73 UF 133

PANEL ELEV AREA
Ukb 41Mb

Ul. fAIL PANEL Ut.5L'NI PI IUN
URA N U A

URAMING SUNP RENARKS

1-25-278

2-25-278

3-25-278

1-25-301

2-25-301

3-25-301

0-25-304

0-25-309

1-25-314

2-25-314

3-25-314
I-25-335

2-25-33b

3-25-335

0-25-359

0-25-360

604.0

804.0

bU4.0

b41.5

541. 5

541. 5

bbb.U

5ob.U

593.0

59J.U

b93.0
bbl. U

55/.0
bb1. 0

571.0

5/l. U

T02-c

TIU-c

T lb-c
KU7-n

k08-n

Nlb-n

M03-c

MU2-u

KOS-t

k 1 2-t
R19-t
TUb-c

Tub-c

f 12-c

- Yard

Yard

A 1 59

A159

A I 5'9

( I/I)
( I 1 I I

( I/I)
A142

8142

8193

8193

8 I l3
AI93 .

AI9$

A I Jd

A208

AVUU

tlutwell Pressure Panel

Hutwell Pressure Panel

Hotwell Pressure Panel

CNU Puvy buction Filter Panel

CkU Puay Suction filter Panel

Cku Puny Suction filter Panel

Etfluent Resin Trap Panel

kttluent filter Panel

RMCU Penp Seal Panel

RMCU Puny beal Panel

KMCU Puep Seal Panel

Uft9as Cunuenser Panel

Uffgas Condenser Panel

Uft9as Cunuenser Panel

Condensate btura9e funk

Cunuensate btura9e lank

Drains with 1-25-115

Urains with 2-25-Ilb
Drains with 3-25-IIS

Not found; not wnere

Not found; not where

Not found; not where

Not found; not where

Not tuund; not wlrere

Valved; leakin9 on f
Valved

to condenser at E I. 588

to condenser at El. 586

to condenser at E I 586

shown

shown

Shown

shown

shown

loor

Nanifolded; open

Valved drain inside cabinet

Valved drain Inside cabinet

Valved; buttu» of panel at El. bUU

47M4/9-1 Lquipaeiit Mith 1-25-122
)

383bD-R4 (2l/24/8/)



IIEdtt I 'g

dFN ttitf bnttptt bfnllUN fAttULAIIUN
ki.PURI NUHOER: 22900
KEY IS!UN NUttUER: 5
PAGE 0-14 UF 133

PANEL ELEg AktA

i-25-103
2-25-i03

5S?.U

551.0

fU4-Ei

IIU-d

1-25-148 551 ~ U

2 25 t48 5S/sU

IUb-g

fUb-tl
'l 25-Idk Rr) EIV T I '1

~ ~ N 9

565 0 Mttb I

I-25-OU9 '621.2S HU6-s

2-25-009

3-25-Uftg

o21.2S

6Z I.2b

K09-s

R lo-s

o21.2b H06-s

6Z I ~ Zb HV9-S

62 I s 2S

621 2S

R16-s

ROb-s

'1-25-149

2-25-149

621.25

62i.25

586.0

RU9-s

H16-s

104-k

58b.0 IUU-k

3 2S 149 SNi.0

586.0.

586.0

586.0

519.0

519.0

5ig.0
li to

~ 0

5 I 9.U

519. 0

H4-k
IUIS f

101-f
f13-f

HOI-t

RO?-L

tt08-t
R14-!

HIS-t

H? I-t

3-Z5-103 S51.0 1 Ib-d

tttt M

SLC/UE IAIL

C3-C3

C3-C3

C3-CJ

AS-Ab

AS-AS

At ssnu-nu

Ittt.a>I

A9-A9

A9-Ag

A9-Ag

A9-A9

A9-A'9

Ag-A9

.Eg-Eg

E9-E9

Eg-Eg

AIU.AIU

AIU-AIU

AIU Alv
810I Ulil

810-8 IU

310-810

Al I-AI I

811-811

Cl I-C I t

Ull-UII
C I I-C I I

UI I-U I I

UE beak It' IUh

Condenser- bdEI4tftng Vdnul

t'.ondenser Saistling Panel

Condenser ban I iilg Pdtli.'

Condensate Uentineralizer Satst Panel

Condensate Uuutinerafizer Sdep Pane I

COAdeAsdte UuIlinerdlller baIEp Pdnet

U ~ IQss ~ 4 Ks sslA I ~ ~ ~4 S s dw+ s ~

Vsse

~ ~ On

keactor Mater L'leanup SaiEple Station

keacLur Mater Cleanup SdIIttle statiutt
Keactor Mater Cleanup Saa1ple btatiun
Houded bdEtple Station

Hooded baeple Station
Hooded SdaEpie Station
kear tnt Her iri- S~eyle St nt I sn

Heactur kecirc SdEUpfe Station
Reactor Kecirc Saaple Station
Hain. Stean dnd feeduater baEIEple Sta

Hain Stedat Enid feedwater SaiEple Sta

Hain Stean and Feedwater bdapie Sta

rr ssnass ~ . v ... ~ 1. Ui ~ ~
ass ss ~ shlsse daitt ie Jlssl ivli

Condensate bdimfe Station
Condensate SNIple Statiun
ktmt SaIIIpling Statiun

Rttk SagEplfng Statiun
HHR Saepling Station
Rttk SssEtp1 lrig btdt'IE)A

kttk SdlRJI iud St.at full

kttK 5'aEEEp I itig Stat iun

UNI I UIIG

I 4/M4/9- I

4/M419-i

I 4/M419-2

Z 41M419-2

3 4/U4/9-4

REIMHKS

tquipoent itith I-ZS-103

Eqiiipnsent

f loor
F loor

f loor

t 41M48t 5

2 41M481-b

4/M481-b

I

Enid Inttsssn t

Equfptttent

Equi pEaent

MiLh I-ZS-9

Mfth 2-25-9

Kith 3-25-9

~ 0 nouded Sassspie StaLIIOA

fo hooded Sdnple station

4 ? It411-2 F loor

2 4?Mel?-2 f loor
3 4/M4//-3

wskwttJ1 S ~ S ~

2 41M4/?-t

3 . 4/M4/?-3

I 4/M4/6-1

f loor

F lour
F lnnr

F loor
f lour

To hooded saeple station
kith 1-25-112, I-25-113A/U

Kith 2-2b-ll2; 2-25-113A/U

Mlttl 3 2b I IZ~ 3 25 I 13A/U

tilth i 25 i08

kith 2 ZS-tn8

kith 3-25-108

41M41o- I

-4/tt4/b-2

4?M4/u 2

4/kqlb-3

F loor
F loor

f loot'
lnnr

4IH4/b-3 F loor

uitb o Jr. Inl
kith 3-Zb-IU3; nut Lrdcedltle

UralnS IAtu Ctiea itazte ttntk at Ef S46.0



IASLL Ig
SFN HUI SAHPLt. SIAflUN IASULAIIUN

REPUkf NURSER: 22900
NEVISIUN NURSER: 5
PAGE 0-75 UF 133

PANEL ELEV
UMGr 4 M440

Akt'A SLC/Ui fAIL UESCKIP I lON
U H

UN I 1 UMG HEHARR'5

565. 0

565.0

56b. 0

56b.U

k02-u

HU4-u

rl IU-u

H 12-u

bbb.O R I 7-u

665.0 ki!U-u

593.Lr k06-q

593.0 HOg-q

A12-A12

012-01(

C I 2-C I 2

UI2-Uli!
t. 12-L12

f 12-F 12

013-013

813-013

klN SerViCe Mater Sarapling StatiOn

IUN SerViCe M~ter Sarapiing Statiun
krN Service Mater Saay lirrg station
krN Servrce Mater Saayling Station
KIN SerViCe Mater Sampling StatiOn

klN Servrce Mater Sarylrng Statron
Nun-Regenerative HfX Saraplirrg Station

41M481-9 F 1oor

4/M401-9

4IM401-9

4IM401-9

41M401-9

3 4/M401-9

I 4/M401-1

F loor
F lour

Floor
F 1oor

f lour

f Iuur

f lourNun-Regenerative HIX Saayling Stat,ion 2 41M481-1

. Piped to funnel

Piped to funnel
Piped to funnel

Piped to funnel

Piped to funnel

Piped to funnel

ferminates on f
floor drain
ferrxlnates on f
floor drain

drain

drain
drain

drain
drain

drain
loor within 12 inches of

luur within 12 inches of

0-25-128

1-25-094

2-25-094

bg3.0
519.0

619.0
519.0

5b5.0

586r. 0

506.0

506.0

586.0
586.0

506.0'86.0

538. 5

538.5

3-25-094 538.5
I-25-254A 604.U

1-25-2548 b04.0
2-2b-254A 604.0

R lb-q
HUo-g

R 13-g

Hi!O-g

MO8-b

TUS-k

101-k

f10-k

f04-rq
105-e

107-e

f13-g

OGf dldg

OGf Sldg

OGf Sidg
10o-c ~

fOb-c

fOu-c

013-0 IS

A f4-A14

A14-AI4

A14-A14

C14-CI4

AII
A I I
A11

A I I-AI /
011

01/
811

A IU

A IU

A IS

010

0)U

U IU

Nun-Regenerative HfX Sampling Station
HSLU Suay Heat Exchanger Sarryle Sta

kSLU Suey Heat Exchanger Saarple Sta

kutU Swap Heat Excrrang«r Sarryl«Sta

Clrrm Lab Honituring Statiun

Saayle Sta, Heaters Nu. I and 2

Saayle Sta, Heaters Nu. I and 2

Saayle Sta, lieaters Nu. I and 2

Hain Stearx Startup Saayle Station
Sample Sta, rleaters No. 3, 4 and 5

Saayle Sta, Heaters ko. 3, 4 and 5

Saay le Sta, Heaters Hu. 3, 4 and 5

Uff bas Sample Panel

Uff Gas Saayle Panel

Ofl lias Sarryfe Panel

Ofl Gas Hydrugen Analyzer

Off bas Hydrugen Analyzer
Ol I baS llydrugun Arra lyZur

3 4IM401-I

I 4/M476- I

2 4/M4/o-2

3 41M4/o-3

3

I

I 41M411- I

41M411- I

3 41M411-3

I

2

f.quipment

F loor

F loor

F luor

F loor

F loor
F loor

Urains into cherr waste tarrk at El 646.0

Orains thru floor sleeve; not traceable

Oralns thru floor sleeve; not traceable

Urains thru floor sleeve; not traceable

Not found; not where shown

Mith )-25-109

Mitn 2-25-109

kith 3-25-101

Valved

Valved

Valved

Ho drain

No drain
No drain

3036U-R4 ( 12/24/0/}



'TABLE 19
UFN'HUT SAHPLE STATION TABULATIUN

REPORT NUHBER: 22900,
REVISION NNBERz 5
PAGE 0-76 OF 133

PANEL'I.EV

2-25-254B 604.0

3 25 254 A 604 > 0

3-25-254B 604.0
0-25-239 565.0

5bbe0.

TUb;c

T13-c

T13-c

RUE Bldg

TII 0

BIB

A19-Hl9

A20 AzU

UH4 H 48
AREA - 'SEC/UETAIL UESCR IP 1 IUN

Off Gas Iiydrogen Analyzer

Uli Gas 'Hydrogen Analyzer

Off Gas Hydrogen Analyzer

Hadwaste Evaporator Sanple Station

condensate Transfer Pumps Saapie Sta

N

UNI 'I IhiG 'SUHP '

3

3

C 41H561-I F loor
C

REHARKS

ko drain

ko drain

ko drain

.Not found; not 'where shown

3836 12/24/U/)



IxoLt. ill
OLN lntl Inblxe1LNI I'ahtL lnbdc.xi lvn

KdxltlnxY bvltvlnb

KtPUN) NUKVEK: 229UO
KLVIOIU!iNUKKCK: b
PAbt U-Il UF IJS

PANEL

) IX-ILPA Uvb

ilX-ILPAUvb

I lx-ILPa uvo

KLEv AxtA PKNLK uxawlho OVO uxalh dxawlxb VKKIN nu /utl

or9 — A o-I bxdudib-nV-ub-Xi nV snwvuui-vu-Cb-x9 VX Vsvu-ui

oi9 x 5-1 oAHU92O-Nv-ub-Ki hv snxvubi-vv-i/-x/ ux uJU9-Ui

o29 a o-1 OAHU9cb-nv-vb-Ki hv snwvubc-Uv-ib-K9 ux UJul-ui

ilx-ILPA Uuo ois a d-I bxxueib-hv-Ub-Ki Nv snwvuoi-vv-i/-K/ ux vsvd-ui

IIX-)I.Pa OUI ois H 5-I bnHUVCO-hV-vb-KC NV JAHvubC-VV-2b-K9 ux VJUU-ui

Olx- ILPA UuI oi9 a 5-U OAHU9ib-wb-Ud-Ki Hv Jawvuoi Uv-i/-x/ ux Us)I Ui

21X-ILPA UIU oi9 a b-II OAwvdib-nd-v/-xb tld saMU4b2-vu-24-N4 ux Ui9/-ui

) Ix-ILPA VIV Oi9 X D-K ORHU9CO tlu-VI-Kb hd SAWV4bi UO-i4 K'I UX Vi9C-VC

I lx-ILPA vl )A b29 H b-II OAHU9ib-hd- I I-N I

21X-ILPA U I IA o29 a o-Il bxxv9ib-No- I I-KI

hd Jnwvuoc-UU-2l-K I t Ivor drain xl

hd sxxvuoi Uv-24 xu I Ivor Ql din HI

21X-ILPA Wl oi9 a d-I OKHU9ib-NV-Ub-Ki NV SXKVuoi-UV-i/-K/ bx uslu-Ui

OIX-ILPA Uvd oi9 a 5-v OAHUVLO-wu-vu-K2 wu Jnwvuoi-w-i/-xl uK vsll-ui

vxHIN ICKXlhnllux

frillated Haste
Holdup )ank
frILldttd Haste
Holdup funk
Irltldted waste
Ikl loup lair
frilidted HdSte
Koldup ldnr
fritlated HaSte
Holdup fanr
frttidted Haste
rto luup lanK
frll.idled Haste
Holdup lank
fl'ILlated Haste
Holdup fanr
fritIdled Hasle
holdup ldnr
fr'Itidlen Haste
IKI) llup IaIIK
fl IL1dLeo itdsLe
tklldup lani
fritidleu Haste
Holdup Ianr

t(tdmtKb

Panel nut insta I l«d

Urdln nut CvnneCted

panel nbt installed

drain noL cbnnerled

Urdin noL Connect«d

Urdin nut conn«cted

Urdlns Lhru wall sleeve

drains thru wall sleeve

) IX-ILPA V)s
2)X-ILPA u) S

I lx-ILPa ol4
ilx-ILPa v)4
Olx-ILPA ulb
UIX-)LPA ul o
11x-ILPA UXNIf
2)x-)LPA V2bd
Ulx-ILPA U29
UIX-ILPA VSV
OIX )LPA UJI
I IX-ILPA Usi
ilX-IL.PA VJ2
l)X-ILPA USJ
21X= ILPa Uss
IIX-ILPa VJ4a

bus A b II
OUS AIU-Q
O9O A I-II
OVU Il 5-II
bbb A 9-b
Obu A 8-b
ON A i-X
O'VU A I S-K
b'Vu a d-b
obu a 5-b
OVU A 5-x
OJV A O-f
OJU AIU-I
OVU a b-K
OJV KIO-.K
OJU A b-b

OAM19ib-Nd- 1 s-Ks
oawl92b-tld- Is-Ks
oHHI92O-Nd-ls Ks
'OAHIJib-Nd- IS KS
OAHV9cb-HL-lb-Ni
OAMU9ib-wL.-Ib-Kk
bAHV9ib-tlu-id-Kb
ORHO9cb-Nu id xb
bnMO9ib-wt-i9-Kl
OAXV9ib-wt-C9-KI
OKH)92O-KL-Ji-KJ
OXH19ib-HL-S2-Ks
OAH29ib-wt-Sb-Kl
bxwl92O-hv-ss-Ko
bxxi9ib tlv-Js Kb
OKXI9ib-KV-ss-Ko

Nb
hd
Nd
HL
ML

NU
NU

lb.
wc

HL

MML

«V
KV
NV

Saxvu bi-UV-U I-K9
shwu'lo2-VU-Vl-X9
Sawvuoi-UU-Ub-Kb
SAMV4oi-VV-VI-Kb
JAHU402-UU-Ul-Kb
saxvuoi-UU-ul-K9
sawuubi-UU-vs-K I I
JKHV4oi-VU-U9-Kd
SHHUubi-VU-UI-KO
sxwvuoc-uv-v/-xo
SRHUuoi-IN-V/-Kb
JAHUuoc-UU-Uo-x/
SKWUuo2-Uv-Ud-K/
Jzwvubi-vv-.vb-xb
JKxvubC VU-UI-Kb
Sawuubi-VU Vb"Kb

I luur drain al
t'lour drain al
ux I lib-vi
vx llbs-ui

ux lvo/-Ui
vn libo-ui
ux Ilbo-ui
VX llod-ui
ux I lbd ui
ux Ilsb-Uc
ux II99-ui
ux llis-ui
ux II/I-ui
ux I)is-ui

fritlated >uay lank
Iritidteo boldly ldnK

)r I t I dieu bevy Iank
lrlliated bury lank
lrlLidted busy lank
lriLidled bury lank
lritldted buuy ldnr
IriLlated buoy lank
Irilidted bevy lank
Irilldled bury lank
Irltialeu bury lank
Iri liat ed body lanK

drain nol connected
Ared flooded; panel nul accessible
Area flooded; panel nbL accessible
Urain nOL Wnere Shown
Urain not connected

Urdin nut connected

Uraln nut connect.ed

JUS/U K'I t Ii/i4/b/I



InoL» cU
util IIVI Ittblndswnl PANLL IHduilliluh

nulliIHNY uulLUIhu

NLPUKI NUNdtKI CCVOV

NLVlblUH HUHOLK: 5
PAlst U-IU UP I JJ

PAIILL tttV AKLR, I'ntltL ukRNIHu bYb vknlit UNAklhu vxnln hu./ut I

CIx-JI.PA
Ilx-ILPA

-Ci X-iLVA
UIX-ILPA
UIX-JLPA
VIX-ILPA
Oi x II PD

Ulx-ILPA
-iik-ii.PH
CIX-ILPA
OIX-ILPA
VIX ILPA
IIX-JLPA
's ~ V I ~ DCln 1LI n
Iix-JLPA

UJ4R
UJb
OJb
UJb
US/
UJN
It lls

U40
u4I
u41
048
U4J
04NR

il4Jd

590
59U
bbO
5>U
b9d
590
Lsis1rrv
bbu
5>U

5JU
bou
5viJ
O'I 0
040
OC9

A IU-5
H b-O
Alu-d
A IU-5
A /-0
R I-U
4 tn s=t
A 9-V
H I-I
A d-1
A 9 K
n n k
A I;II
nio-U
A I-I

5RKCVCO NV-Js-Kb
5ANIVCP-KL-Jb-KU
5RKC9»5 KL Jb-Kl
OHNIVCb.-xL-Sb-KU
bnllu IC'1 ks lI k'l
bnil19cb-IIL-41-itI
,bnnVVC5 IIL IV NC

bRKUVCb-NL-4U-KC
btutl9C5-NL-41-KI
5RKC9»5 xt Jb Itl
bnxVVC5-KL-OJ-KC
Ineilvrss sll 4 ~ SSII

5RKI9cb-»u-49-Ku
bAiiivC>-nii-49-iid
5RK Ivcb-Au-49-Ku

KV

NL

KL
NL

KL
IIL
IIL
XL

xL
NL
ssl

hb
Iib

SnnVv DC-VU-VI-Kb
JHKU40c-Is-Uv-KI
JRxuvoc;Is-Uv-k/
JHNU40c-Uv Ul Kb
sls Isus r ~ ks ss NlJv s

JAIIU40C UV Uo-Nl
JRDU40C;UV-Uv-KI
JnsiuaoC-IS-Vd-Nl
JnkuaoC VU-Vo Nl
JAKV40C-W-Vu-x/
JnlluwDC UU-Ul lie
I ss v I s ss ~ J - s ss ~- s s I-vvivc=vv=vs=nv
Jnxu40C-VV-JI-Kd
JANV4DC-Is-sc-Nv
JRxu40C-VU-CJ KO

vx I I/I-uC
I'Ivor drain dl

vn II/4-uc
,cs I Ic ~I \ ~ ~ v ~ sts

uk I lb I-uc
LedK ueieiivr kc

I'Ivur drain nl
t issur slrdtn Xi

Vsl ~ ~ 4 4 IsC

ux VJJ9-uc

Iix ILPA 050 bc9 H 5 I 5AII!9co nv-OU-N4 tiv JADIJaisc IJII cb K9 s 4I I IC Il'lJ UIC

IX- L"A 050 9 AIV-I 5RKI9Cb=hV-bu-K4 HV 'uq C-IA/-Cl- I

11X= Jt,i'A 051
CJX-JLPA Uoi
IIX-ILPAVSCA

PC9 n DLV OHNV9cb nv-IS K I
OC J H IU-9 5RKVVCP-HV-IJ-K I

OC9 A J I 5AKU'9Cb iiV 5C K4

Nv JAxv40c UU-cb-NV
nv JAwvaoc UU-cl Kl
NV JAKU4DC-UU-CJ-Nv lti( VJb I-UC

CIX-ILPA Ubi!A OC9 Hlc-I onxu9cb-HV-bc-K4 HV JRNU40'C-UU-c9-Kv vk vscc-uc

I JX-ILPA
2IX-ILPA
11x-ILPA

U54d
054K
Ubb

oc9 A c-1 5RKU9cb-Hv-54-K4 hv JRNU4oc-Uv-cs-Kv
vc9 tild-I bAKU9cb-iiv-54-ii4 iiv JRxdavc-uu-c9-xo
oc9 H o-1 5RKVVcb-Nv-Ub-Kc tiv JAKV4oc-Uu-co-K9 vk OJV4-uC

clx-iLPA Ubb bC9 H d-1 PAKV9cso-NY-Ub kC hV JHXU4DC-uu-Cl-N/ IIR uauii-ua

IIX-ILPAUbok vc9 A b-v 5RKO9cb=nv-54-K4- sqV Jsnnu4os. VU Cb=K9 VN VL95 uc

CIX-ILPAVbOA OCN Aid-V OAKUVCO-hs/-54-K4 HV JDXVVOC-VO-CI-ki Vii VjiO-UC

I IX-ILPA Ub/A
cix-JLPA Ub/N

OIV H C-.K

OIU H I s-k
bltstVJCO-hd-Ol-NJ
5ANVVC5-nv-5I-NJ

tiU SIIXU4VCVUU-UJ K I I

till SIIIIUVOC-uu-U9-Ku
vx luvl-VC
ux lcbv-UC

CJX ILPA 0495 OCJ HI4 I bntlIJC5 KU-49 ku Itb JRNV40C VO C9 Nb vx USbu UC

UKRI it IKKHIhnl IUN

lt'itiateu busitl lank
tivlltrttidied bvaII Idnk

Ir i t I 4 ted bu i' dii»
iriI IdtLO blxlip I alIK
Irii,iated bvep fdnk
Iritidted bukYI ldiik

nvntritiateu bIN4t ldn»
Hnss ~ rst idtsssJ Lsssa~e Itusls

Iritidted btwiYI iank

Irtttdted.ttdste
Holdup Idn»
Yrliiats u kdsts
itv luvp I dnk

.ttsosst ri I jvtvdl lsd< ~ v

Nv luvp llwi»
Ilvnir'iiidieli Kdste
Nvlvvp'an»

Iritidted kaste
Xss lssns ~ idnls
tivntritiated KdSte

~ - .... ~lnt ldlsp I 4IIL

lr'iiidied Kdste
Nvluvp Ian»
Ys Itlatvsl Nable
Nvidvp Iswi»
tsiiiit~ I L iaiLO i@isle
Iklluvp I Jfl»
HvntriLidteu xdste
Iktluvp lan»
Iritidied bwsl4I lank
is itidts st busy Idl!k

KtHRNI'5

drain nvt cvnneLted

bvlenvid valves - nv drain required
urain nvt cwwiected

Iranswiitter - nu drain revvirLd

area tlovded; pdtieI nvL aL'cessiitle
itrain noi cviwiecteu
Hu drain required
Hu drain required
Via leak detector Lc

sirain nnl rssnsss s'I sssl

ttv drain requir«d
Nu drain reuvired

drain nvt cviwiecLed

Urdln nvt cunwected
Urain nvt cuiwiected

Iirkin nnt rnnss ~ s' ssLI

Uraln nut cviwiected

Uralns tnru I ivor sle«ve iv tlev. 5/U
Urdifis 'll'ru I ivor ct"eve tv Ll"" 59v

IICIC4/d/)



IHULL CU
Otn IIVI lll~lnuvu.hl VIVILL IHUULHIIVN

HUAIL IHKV OUILUIhu

KLPUK1 NUIIULKI CCVW
NLVIbJVN NUNUrK: b
PAUL U-lb VF ISS

PHNLL LLt.v HHLR PRNLL VKHIIInv bY> UHHIII UKHHIKV Vrrnln hu /VLI Urlnln ItKNINHIluh

UIX-ILPA Uo J
I IX-ILPH u/CH
2IX-ILPA V/Cd

bvU H / K

olU H b-K
OIU Hlu-K

bANVJcv-HL-vv-KC
bRHIJCO-Vr.-/c-K4
blvrcvcb-vr.-/c-KJ

HL JHnVVVC-UV-ub-Kb
NV JHHvvoc-tRI-vb-Kb
nV JHnVVOC VV lb Kb

t ivor uraln Hl
UK IICJ-VC
UH Uubu uc

lrltlated bury lanr
Iritlated svry lank
Nvntritiateu haste
Nvlvup lanr

vralns tllru I lour sleeve tu J.lev. bvU
brain nvt connected

I IX-ILVHu/J
CI X-ILPH U/J
UJX-JLPH U/b
IIX-ILPAU/o
clx-ILPA U/o
01 X-ILPH V/9
I IX-JLPH UU/v
c lx-ILPH Uv/d
Uix-JLPtt Iuc

I JX-JLPA IU4

CIX-ILPA IU4

v4v H I-d
o4J A d-d
OIU H IU-I
vol H o
vbl HUII
bvd H I-b
O IU N c I
olv HlJ-I
OCC H V-V

bRNUvcb-nv-I J-K I
blvruvcb-hv-IJ-K I
bAKUVCb-HL-Ib-KU
bHN I Jab nn lo H J
bHKIUcb-NII-Io-KJ
bHKVVCb-rrL-lb-KV
bndlvcb-VL Jl KI
bHKcvcb-vL vl-KI
bRKUVCV-Ntl UC KJ

NV

nv

sr'il

Nll
HL
Nu
hu
M

JR< uvvC-W-J I -Nd
JHrrVVOC-Vu-JC-HO
JHKV4OC-W-lo-Kl
JHnuvvc-UU-Ju-Kv
JHrIU4OC UV-JU-K4
JHHV4VC-VU Vb-Kb
JHHU4OC-UU-IC-KS
JHHU4oc UU Id KJ
JHHV4OC-W-CV-KIU UK V4VI VC

OCc H I-X bnlrlvcv;Nrl-v4-KI ta4 JAKU4oc-w-cu-Klv VK U4Jb-uc

vcc R U-x OHKcvcv-Hn-U4-KI M JHNU4OC-W-cU-K IU un V4sJ-uc

Nvntr It lated Haste
Nvldvp Ianr
Irltiated Kaste
Nvldup Ianr
Nuntritiated Kaste
Nuluup lank

Hll pneUNIJLIL NU UI'ain reqUirevd
Hll pnelaaatic - nv arain required
vl'aln IIUL connected
Laplllarles - nv urain requireu
Laplllaries - nv drain required
solenoid valves - no drain required
Urain nuL connected
urain nuL connected

Urain nut connecteu

UIX-ILPA IUb
IIIX-JLPH IUo
UIX-JLPH IU9
I IX-ILPH I IU
CIX-ILPH I IU
11X-JLPA I I I
clx-ILPH III
Ilx-JLPA I lan

Clx-ILPA I ICH

ulx-ILPH I lo
) IX-II.VH I

CIA'OU

R d-K
O4J H U-II
bJU H /-V
bvu H b-I
bvU HIU-U
O'VU H I-K
bVU A I 4-K
oCC H d V

bnlrUVCb-HL-VV-KC
bHKUvcv-nv-4v-KI
bRKIVCO-HL-lu-Ku
bHKIVcv-HL IV-HIJ
bnecvcb-NL-Jb-K I
blvrIVCO-nu- II-KU
I
bHNI JCU HL IC KV

NL
NV

IIL
NL
NL
Nu

JRKU4OC-UU-Ul-Kv
SHIIV4UC-UU-JC-No
SAIIV4OC-UU-Uv-KI
JHesd4UC-VV-Vo-KI
JRKU4oc-w-UU-Kl
JHHU4VC VV UJ Kl I
SRHV4OC-W-Vv-Kd
JHHU'IOC-W CU KIV UH UVVJ-Uc

vcc H M-t bRKI'JJcv-rt- Ic-Kv M JAHvvvc-w-cu K IU UK vvvc-uc

OIU H I-V
OCJ R J I

bnslvvcv-IIU lv-Ku
bnnlvcb-rL-vJ-K4

HU Jneiu4OC-VV 14-KI
NV SHnuvoC-UV-cJ-Hv UK ucCI uc

I lx-ILPA I c IA vcv HI c- I JI'IKU4OC-W CV Kv IIK VJCI-UC

VIX-ILPA I So
CIX-JLPA IJU

I IX-ILPH I JU

OIU H I-I
VCC H V-X

bRHVJCb nl. JI Kb
bHKCJCO-HII-JU-K I

JHHVvoC-W-Vv-KI
nl4 JHHUvoc-UU-cv-Klv

uK Ilbv-uc
VK VV4b-UC

vcc H v-V bnelvcv-hn-Jv-KI ts4 JHnvvvc-Uv-cu-K III VK uvvb-uc

1lx-ILPH 144v vvo tr I-U bnelvcb-Hu-vv-KU nb JHnvavc-vv- Jl-Kv

Nuntrlt lated rraSte
Irvldvp lanr
tlvntrltiated Haste
rrv ldup lank

lrr t ratev Haste
holdup lanr
Iritiated Kaste
Nvluup Ianr
Iritiated bvay lanr
Irltiateu Kaste
Nvluvp Iallr
lritlated Kaste
Holdup lank

Area I lvvded panel nvL accessible
All electric - no Uratn required
bulenvld valves - nv Urain required
Hll electric - nv drain required
All electric - Irv drain requlreu
Panel not accessible
unaole tu locate; pallel nvL ware snvwl

uraln nvt cvllnected

drain nuL connected

drain nvt cunnecteu

urains tnru Ilvvl sleeve tu kiev. OJU;
uraln nut connected

Lapillaries and electrlc-
NU drain reqvrred

JUJ/V-K4 1 IC/C4/v/I



IHDLL CU

QLtt hvl tccsIKvttLhl PHNLL IHQULHIIUH
HUAILtlulT uutluthv

Kl.t'UKI NUttdtKI CCYW
KtYtblUN NUKdtN: b
PAlit U-dU UF ISS

PHht t tltY HKLH PHNLL VHAItthv bTb UKHIN VKHAlhv UKnlh hu /utl UHAIN ILKIIINHItuh KtHRKhb

CIX-ILt'A 144b O4D HI4-d DHKIYCD-hu-49-tCQ h) SHWVVVC-uusSC-hv

UIX ILIH Iab QIU A b b btcwv/cv KL-4b Kc

~ IIU ~ ~ II s. ~ ~ulrs ILIn ~ 'IY CiaY n ci«ct DA~V9CQ-hv-bu-KC

SIIWV4OC-W- I S-Kb F IVVr ura ln H I

Ico Jtcwvvvc w Jc Kv VK VQD4 uc

Vii-iLPA ibu D49 tl u-tt bHWV9CQ-no-yU-KC Icu SHWU4DC-W-Jc-Kv IIK Voda UC

VIX-ILPH lbl D'lJ H d-q bHKUYCD-Nd-4J-Kt Nd SIIHUVOC-W-SC-Kv utl Vvub UC

fr I l I at eu ctaste
INluvp lahK
irlllaleu waste
INldvp

fahh'flllaled waste
Nv tdvu 'anx
frltialeu Kaste

Lapil laries ahu eleclric-
nu uraih reqvll'ed

I IX- ILI'A I aoA
VIV S ~ Is IU ~ AU ~ Lrn coon
llx-lt.PA I/lA
ciX-ILPA I//A
IIX-ILPA I/DH
CIX-ILI'A lldH
I I I It PA I19d
CIX-lt.l'A I/9d
IIXvl'I.Prs IV4A
tIIX-ILPA Id4A
ilX-iti'H ibad
Cli-ILPA Idbd
IIX-ILPA ldo
clx-ltt'A ldo
UIX-ILPA id/
I I X II OA IIIII

CIX-itt'A 19U
I IX ILPH I Jl
'CIX-ILPH IJl
llx-lt.PA 19b
CIX-ILPA IYd

'li-ILPACUS
IIIV-IIQk Yl trcvr s ~ U ~ ~ ~ ~ ~ ~

Q4J H / U

li49 Ic d li
bbti H 4-'q
b JU HI I-q
b/U H JU
bYU HIC-q
UUII U ~ ~ ~UV ~ V q
bYU H IC-II
D49 A 4 f
O49 Hi I-I
o49 A I-I
D49 H I4-I
D4J A b-li
D49 H IU-U
bJU H 9 Ii
~ Ul I b Yvvv rs I
bJU HIJ-b
DYV Ic b
b9U AIU-b
DI9 H b-U
D49 AIU-U
lt'll H, / T

DHKUNu-NY-oa-KJ
DIDIUYCQ hY Qv IIJ
bHKIYCb tlv-Js-Ko
DHWCND-KV-JS-Kb
bndtucb Nv ss Ko
bICKCJCD-KV-JS-Kb
U U VI IU VU-V ~ —Vv- U UV AVPUV SSV UV AV
bhwuJCD-hu-Cu-Kb
bHKU9CD-NY-bC-K4
DHKVND-NV-bc-ha
bAKUND-tlv-M-K4
DAKUYcb-NV-DC-K4
bHKUYcb-NY-'bc-K4
DIVIVYCD-hv-DC-K4
bHKUYCb-KL-4S-KV

SVIUr — -Vr ~ sur ~vIsrs I VUv ssv vv Av
T

DHKIYcv to Yv Nv
T

bIQCCIYCb NV DC K4
bHKUYCb tlV DC K4
DHWUJC/-WL-US-KC

AYV sI U V UUUIUA VU I V ur

JHWU4DC-W-sl-Kd
stcwuavc W Jc Nv
shtluaoc vu UJ-K I I
SHWU4OC-vd-VY-Ku
SHKU4QC-W-US-Iltt
JHsCV4OC W UJ Ku
~ ~ t Iu ~ Ilr Vt IvAAstwua.=uuVVU=A~ ~

shlAV4uC UU-VY-KO
SHIN/4QC-W-SI-Kci
JHKV4DC-UV-SC-Kv
JHWU4Dc-UU Jl-Ku
JHKU4DC w Jc Kv
JHKU4oc-w-J I-Ku
JRWU4OC UU SC Kv
JHKUJDC-VU-Vd-Kl

~ . ~ ~ ~ U ~ ~ I ~Jnrsuwua uu VJ A ~ S

JHKU4OC-W UY-KQ
SHWV4VC-VV-Vb-KY
JHWU4oc-UU-Ul-Kb
JHKU'loc-UU s I-Ku
SHWL¹C VU SC KQ

SHIIU4QC-W J/-KS

hY
iiY
tlv
NY

NV

ttv
~ r ~
~ sv
NU

hv
Iiv
ItY

tlv
tcv

wt
~ IV

NY-

NY

~UI ~ ~ IIU .U Ivr vss v ts ~
U ~ V VSVU VV UV ASV

UK 'IUYY-vc

vw I IW-UX

IIA IVIU UU

VK ltuu-UC

~V ~ SUS ~ ~ SrCUS V SVV VU

~r..t..... I ...
~ N ~ Ci Q P ~ a nU

ttslhlc'I l Iaido bsra ~ I iahx

IIVNLI,IL I atesl bUUp Iant

lrltlalru bud lant

V ~ ~ ~ ~ ~ ~ ~ I V ~
~ svn ~ ~ ~ U ~ u ~ ~ 4 rsUSUI

Ilvtuvp lant

Nvhlrlliateu bucctt I aha

bulenulu valves-
Ai i electric - nu
Hll electric - nu
HI I L leclt'Ic nv
All eleotriC - hu
All electric - hu
all ~ lssc trlr sus

nv urain requlreu
uralh required
uraln required
uraln required
cll'alh fL'uvlfLU
uraih requlreu
~ I ~ U lrs runs ~ ir rl

I

vlcavte Lv Ivc aLLi
Unable Lu lucate;
Unable Lu lucate,
Unable tv lucate'.
All electric - nu
Ht I I ltClrio - nu
Unable Lu locate;

pdnL'I nut WIILIc.'nvwfl
pchcel nut where snvwn
panel hut where snvwn
panel KQL WNLI'L stlctwh
drain reqqireu
drain rectulred
panel nuL where shown

Panel ettclvsed -'u drain required
HI I eleclflc IN ctl'aln fequlred

bvletiviu valves - nu drain required

bulchculu valve~ - nu urain lequired

Ilx ILPH cic
clx-ILPA Clc
Ulx-ILPA c 19
OIX-ILPA CCU

QCY H /-f
oc9 tl Y-I
DCC A 9-T
IICC AQT

DHWIN/-ho-ic-Kt
DHKCYC/ Ilu-IC HU

DHWVN/-wl-US-KC
bHWUJC/ WL VJ-KC

No
hu
WL

KL

JHWV4CV W Cb KY
SHIcuaOC W Cl Kl
JIIWU4QC-UU-cU-KlvSHICV4QC-uu-CV-Ktu'.abinet

- nu uraih required
Unable- Lu lucatel panel hvt where: shvwtl
Unable tu lucate; pcutel hut wnere shown
Unable lu locate', pallet QQL wccere sttuwlt

I I C/C4/U/I



lhutc Cl
bitt ttul thblKUctLNI V)INLL IAUULA11VN

Kc.)ILIUK uUILulnu, V)III I

KtPVKI hvttdt N: CCgOO
KtVIblUN NONUtNI b
VAt't u-dl OF Iss

V)thLL
I LOOK
LLLtt L)al) I >lit V)IHLL t))t)IHthv vKHIh uKHHIht)

VKHIN
ALttIU III

VNHIN
VL!AIL Ktttwtxb

I 1 x-ILI'K
I IX-ILPK
I lx- ILPK
IIX-ILPN
I ix-lt.PN
I Ix-ILI'K
I lx-it.PK
I Ix- ILI'K
I lx-ILPK
I lx-ILPK
I lx- ILPJI
I ix-ILIK

I IX-ILJ)K
Ilx-ILPK
I tx-ILPK
ilx-ILPK
IIX ILPK
iiX-itrK
Ilx-lt.PK
lix-ILPK
I lx-ILPK
I lx-ILPK
I IX-ILPK
ilx-ILPK
I IX-ILPK
IIK-ILPK
I 1x-ILPK
ilx-ILPN
I IX-ILPK
I IX-ILPK
IIX-ILPK
Ilx-ILPK
I 1x-ILPK
'I IX-ILPK
I IX-ILPN
I ix-ILPN
I IX-ILPK
I lx-ILPK
I IX- ILPK
I IX-ILI'K

OU IU
UIJCH
UUJF
UU4c
Ovod
iJOob
UVI
OU>u
VIU
0 I 9)t
OCOd
VCIH
UCCd
OCJV
UC4L

Vcot'COO

UC/A.
OCdd
VCgH
VJU
USI
tJ JI
USdd
usgF
V40v
04o
04/
045
ttbC
UoJ
UO4
Ubo
t)bb
Uo/
t)odA
vogd
Uovn
Uo IA
VoCd

o/U
Olu
o/U
o/v
olO
o/u
o/0
o/0
0/tJ
OCC

oCC
0CC
bCC
OCC

OLC
OCC

OCC
oCC
oCC

o/V
o/u
o/u
OCC

/VV
0/u
olu

-bCC
DCC

OCC

OCC

040
OVV

OCX

oCC
oCC

oCC

0CC
OCC

OCC

SIC
sll
Jll
JCO

JSO
JCJ
J1 /

oO'Jg

55
Jd

Cqg
C4C
CJJ
Cod

Cgl'IC

Cdf
C/g'l'id

Jlo
Cg I'a

I
lo'db

JJj
/C
vb

Cdo

C4b
IC"
oo
od'
lu'o

oo
I IJ"

lo'U'u'V

oU'V

In Kct
In Kc)

IN K)4

ln N)4

lh N)4

Jll K)4

ill Kcl
VH-ut
IN K)4

PH VC

VH-uc
VH-Vl
PH-VF
VH-VF
VH-VF
I'-ut
VH-VF
VH Vt
Pw-vF
I'H-Vt:
JN Htt
In K)4

In HL

Vw-UF
VH-Vt
P -IC
VH-IC
In ILK
ln HL
bH- IF
OH-It
lh HL
V)t;

Jt'hlLH

I'H VC

PH-VF
VH uc
VH-VJ.

VH Vt

IJCb-tll-UO NJ
t
oKHINo-hl -Ub KJ
OKH INO-HL-VO-KJ

oK)t INo-nL-vo-KJ
bNHI Jco-l)t Uo-ttJ
oKHlao-ho-W-KI
o)tnlgco-hL-Uo-KJ
oHHINo-ht-VJ-K4
oKHINo-NL-vs-K4
bKHINO-OL-VJ-K4
oK)tlJco NL-UJ-)t4
oKHINo-hL-uv-Ko
OKHIJCO-hL-Uv-Hb
o)IHINo-hL-vv-Ko
oKHINb-NL-Uu-Ko
oKHIgdb-hL-vv-Ko
octHlgco-NL-Uu-Kb
oKHINo-ho-vb Kl
oKHIgco NL-Uo KJ
oKHINO hL-Uo-KJ
oKHIgCo-HL-bS-KS
oKHINo-hb-Jd-KI
bitHIgco-Nb-sg-«I
oKHINo-hbvsJ-K I
oNHUNo hv-vu HJ
oKHV>cb-hu-vv-KJ
oHHIgCb HL oJ HJ
oNHtdco-)h.-oc KI
b)tHIgco-Ht. os lts
bKHIgco-HL-oc-Kl
OKHlgCo-tIL-OO-KJ
o)tHIJco-hL OJ )tJ
oKHINo-HL-oJ-KS
oHH INo-hL-cv-KJ
bKHIgCo hL Cv-KS
o)IHINo-HL-cv-KJ
oK«INo-nL-co-KJ
oKHI>co-hL-cv-KJ

Kt

n
tlt.
hb
NC

HL

NL
NL

NL
ltt.
NL
hL
NO

ttO

ttt.'o

Nt.

HL
ttb
Nb

nu
hu
HL
HL

HL
HL
hL
OL

HL
)It.
ttL
hI
hO
ttl

SKHV4OS-UU-Uu-Kb
J)tHU4os UU Uv-No
JKHU4OS-VU-Vo-Kb
JNHU40S-uu-Vo-Nb
JKHU40S-VU-VV-Kb
JKHVVOJ-Uv-Vv NO

JKH04oS-UU Uo-Kb
JKHV40S-VV-Vv-db
JNHV4bS-UO-Uv-Kb
JttHU toJ-tNJ-VJ-Kd
JKK04oS-00-VS-Ktt
JKHVVOS-VU-UJ Kd
JKHU4oJ-UU-VJ-Kd
JKHV4uJ-Uu-UX-Hl
JKHU40J-UU,UJ N5
SKHUVoJ-VV-VC-Kl
JK)tU40J-uv-Uc-)tl
SKkv40S-UV-VC-Kl
JKHU )os-Uv-Oc-KI
SKHV40J-UU-VV-KO
JKHV4bS-UU-Uv Nb

J)tHUVVJ-UU-Ub Kb
J)tHU4o J-W-UC-Kl
JKHuv 0J-vu-Vl-KO
SKHU40S-UU-Vv-Nb
JKHO4VJ-Vu-Vv-NO
Jlt)tv40J-VU-Uc-Nl
J)tHV)tVJ-VV-VC-Kl
J)IHUVOJ-Uv-Uc-Kl
JHHOVOJ vv-vc Kl
JHHU40J-w-Oo-Klo
J)tHvvvS-vv-vo-Klu
SKHVVVJ-Uv-IJJ-hu
JKHVVOJ-W-VC-Kl
JKHV4OJ-uu UC Kl
JKHVVOS-UU-UC-Kl
JKHVVOS-Vu-VJ-Kd
JHHV40 J-vv-vc Kl
J)tHU4OS-UV-UC-KI
JKHV4uJ-UV-UJ-Kd

JI4'l'14'l'I4 I/'lVl
UI

CJg
c/5
CgJ
C/54
Cgg
CVC

ul
vl
UI
UI
vl
ul

Jld CU' 0

Ilo'I
llo ut

Sld CV' v
Kith UUJF; nvt cvepleteu
Hitn USU
Nltn UUlu; nOt Cuayletea
Nttn Uvb5 at)a Vvbb
)tlth 004t and Uvuii
Hltn v04t ana oubd
ttv arain cunnecteu
unable tu locate; panel not Hn«re snoun
urain lines not coupleted
ho drain required
tto araln required
Nv uraln connected
No drain connected
Hitn UcbF 0 Ucln
Hl th UCOU

Hith ucJU e vclA
Hittt OC4t
Hltt) UCSU a) UCbF

Unaole to locate; panel not mere onuun
With UUCA

hv drain line frvta taanifola
ttv urain connected
urain lines 0 inches long ana capped
urain nvt cunnectea
Unable tu locate; panel nut Ht)ere snvHn
drain not conn«ctea
urain lines O.inches long ana capped
Panel nvt installed
ho Urai'n requireu
Ali electric-nv drain required
All electric-no drain requireu
Unable to locate; panel noL Hnere snuwn
urat)l lines 0 it)ches lung dud cdppeU
Panel nut Installed
urain IInes nut ct)u)pleted

urain lines parallel Hitn Uodn; nvt ct)opletea
tto urain required

JOSUU-K4 IIC/C4/V/I



IHdLL CI
Util Itul InblkvttLKI PHNLL IHUULIIIlun

KLHLIVN uvlLvlhv, vnll I

KLPUKI'NVHKM: XXVUU
KFVlbIUN hunoLK: b
Pnot u-uz uF IJJ

PANLL
FLUVK
LLLV Htlndlll bllL PllhLL "UNII«lno bVb UNHItl UKII»lntl

UKR IN
HatllU I tl

UKR IN ~

VLI AIL KttutKKb

IIX-ILPK
I I1-ILPK
I IX-ILPK
I IX-ILI'K
I IX-tlPK
I IX-ILPK
I Iv I ~ nU
~ 4 JI ~ Lrn
IIX-ILPK
111 ILPK
I IX-ILPK
IIX-ILPK
I IX-lLPK
IIX-ILPK
I lr I. n
~ Jnr ~ Lrn
I IX-ILPK

UbJ5
Uo4
U545
UdbA
Ilunp
Uu/b
~ IUJvoon
uuvd
Uguh
UJI5
Ug4t
Ugb
ugov
~ J I.VVI5
U/5

OCC

OLC

040
bio
~J» ~ J

O4O

OCC

OCC

oXc
OCC

o4o
nrg
O4o
OCC

O4o

lgu
oo

JUD
S45'V'

an4V

JVC
~ ~ ~ ~ ~ —~lul io
lu/'u'ou

CIU'UI4

llo4
JOJ

JU'V

JU
Jlu'

-UF
i»ILK
bw-IF
bw-

ll'w-It'

..r
IW

VI'w-Ut

Vw-vt
Pw-VI
bw- ll'
IU ~ U

b»-
II''w-UF

b»-It'Kwl/cb-KL

co-KJ
bwwlgcb-»L bJ-NJ
bK«lgXb-NL-Lt-tlJ
bnwlyab-hL C4-NJ
LV IUVJ -4J'U "JJI U ~VJJJJ ~ JLV JIU Ln nV
bK«lgCO hl -(4-KS

IIIVCQ hL US K4
bN»IMLb-NL-Ua-K4
bK«IJCb hL US-K4
bkwlgab-hL-UJ-K4
bnwlgao-NL-'C4-KJ
LU ~ JV J -I I ~ LI -UJV VJLV ~ JV JU ~ JV

bk«lgab-hL-C/-KS
bnwlgCO nl Cv N J
bk«lab-hL-C/-KS

hL
«L
KL
nl
~ IIIV
hL
hL
NL

hL
hL'

Iu
hl.'L

tll.

JKNV4OJ-W-UJ-Ku
JK»U4oJ-UU-UX-K/
JK»V4OJ-W-Ub-K Iu
JK«u4VJ-UU-Ub-IIIV

~ U JI I ~ ~ VI IIL I II~vnllvsvv vv Ilv n lv
JNWV4OJ-UU-Ub-K IU
JR»URUS-W-UJ-Ku
JK»V4OJ Uu UJ Ku
JKNU'loS-UU-UJ-Ku
JK»U4oJ-VU-uj-Nu
JNKU4OJ-UU-Ub-N IU

JK»U4OJ-W-Ub-K IU
JKNV4OJ-uu-Uc-K/
JKWU4OS-UU-Ub-K IU

Iu/'CC

J'J J4
VCC

ul
Panel not installed
Uralns «ltn UXltb uf Elev. Ozz
Kith UuoF; nvt cvttlPleted
tlllh Uubfl~ Ilvt CO»lp ILLed
Urains with U/ob of tlev. o/j
Ko urain required
Kv drain required
Ko drain cunnectea
Nn 51 aln renvi ~ Ud

Urain not connected
Unable tv locate; panel not wnere snown
Unaule to locate; panel noL where shown
Unaole to locate; panel not wnere snown
Unable to locate, It'anel not ~here snown

P«

btt

LSL1NatL'J Ha IWuttt

Prtalary Lutltattvoent ILratlel wall
becvttvar7 l vtltoltlNL'ltt IKLaLLUr VVIlltlllg uvlL'r) wal I

u-King wall
lh «L 4 Intenaeltiate wall

IhTLK — 4 -lnt .ntJ ~ «4 ~ L LUL 4 ~

IF 4 loller I aLV

uF

Ul

Uvter tace

Llvsed vl alh Lvntl»L'Ltvh

Fb 4 Ulvseu uraln Lvttttiction

J IIC/c4/It//



lnittt cz
ULtt ttOI lttblKUKCNI PANEL InuULAIION

SAHPLE SINKS

REPOHI NUNIIER: 22900
REVISION NUNt)ERt b
PAUE 0-83 OF 133

SAMPLE SINK ELEV AREA SINK UHAMINU bYb UKAIN UHAKltlb IJKAIN Ut IAIL UKAIN ItltklttAIION

Ol X-IXPA 004 o I 0 Ao-5 btiM-0941-Yg-2b-HU Mli

0IX-IxPA OOS blU Ao.k btiM-U941-Yt)-2b-KU Kti

JKMU4oc-UV-13-Kb UHVV4U-02

JAKV4bZ-UU-l3-HO

Irtttated Maste ttoldup lank

21X-IXPA UOU ol0 A9-S bUK-0941-Yg-24-k9 ( I) 3nK04o2-00-lb-kb

I IX-IXPA ON o 1 0 Ao-R

2IX-IXPA U09 610 A9-S

bOM-0941-Yg-24-H9 (2) 4AM04oZ-OO-13-Ko OHVU41-Ug

bbM-0941-Yt)-24-R9 (2) JAMU4bz-OO-Ib-Hb

Drain nut cunnected

Iritiated Maste ttuldup lank

Urain nut cuiinected

IIX-IXPA008 olO Ao-S bUM-0941-Ytt-24-k9 ( I] JAKU4o2-UU- IJ-Hb UHVV40-02 Iritiated Maste Holdup Yank

HtNARKS

Uas analyzer

Gas analyzer; no drain required

kot saeple panel

ttut sauple panel

ttut sample panel

ttut saeple panel

3839U-k3 ( 12/24/U/)



IAULL 2J
UL{t IIUI Ikblkufttkf PANtL Ifu{ULAIIUN

Id{Au bnHPLE bfAIIUNb

REPORf NUNUER: 229{N
kEvfsIUN Nu{IUER: 5
PAGE 0-84 OF 133

STATION aeV AREA STATION UKAMING bYS Uftni«ul{AWII{u UKAIN Ut TAIL UKAIN IEKHINAIIUN -RENARKS

UYg-IYGS 903 b90 A 0-S bGM0941-YII-2I-R1 Nu

OYll-IYGS 905 blu A b-u blix0941-YU-21-kl

Jtu{04bi-IN.UU.K/ W I IIJ-Ui

Jtu{U4u2-00-l4-Kl

lritiated Sldlt) fank

OYU-IYGS 906 610- A 0 I bLMLI941 Vll 2l KI LV lln ~ A AIIAj J ~ V ~ ~ I )
~ ~ ~ ~ Iv JIIAvvvj VV lv hl F idol uraln hl II It lated i{aste

Huldup Tank

oYII-IYGs 9U1 blU AIU-U bt'M0941-YII-it-Kl ML JAM04ui-UU-lu-Nl Uraln not connected

UY{I-IYGS 90{1 b22 A 9-Y bt'MU941-Yu-il-kl JAlftlal)2 INI iu k lu v J ~ ~
~ IV d ~ 0 ~ Il

I lf11- IvGS IJ09 ~ 29 A Jjk Ll.uillldI V ~ '1 1 Il1JVIIVJ'A~ ~ II C ~ hl ~I ~ ~ IN Ij I IA 'I ~ VI ~ 'I ~ ~ ~ I ~, ~ IA~ ~ ~hl ~ IIV JII)141 VC W C C ll'7 Ull 4 J'lu VC Tritiated Iiaste
l{uldup Tank

UY{i-IYGs 910 b49 A b-b btii{U941-YU-21-itl hu

OYO-IYGS 91I bd9 n l.k buxf1'94 I YlI 2 I K1 t{H

IVII IVne nl 9 I.')I~
~ ~ II ~ Ivv J ~ c vc J A 1 ~ ~n ~ -v L ''VIA) V ~ ' ~ 1Jb»491 I it{ C I h) hJ

2Y{I-IYGS 9i2 bi9 Ai4-0 bux0941-YII-21-kl NS

ozti-IYGs 913 blu A u-v buxu941-YII-21-Kl

of{I-IYGs 914 622 A u-Y biix0941- YII-21-R1 ML

OYG-IYGS 920. b90 A u-b buX0941-YII-2I-K1 ML

UYG-IYGS 921 b90 A l-K

IYG-IYGS 922 b90 A 1-0

bGM0941- YII-21-k1.

.buxu941-Yu-21-kl

2'YG IvfJ5 4i2 bulj A.k I

IVGNIYGS 923 b90 A b-f

bux09di i{11 2I K1 Ml

bdx{194 I-YII-2I-Kl wL

2YG-IV{5 923 b9U Alu-f bux0941-Yii-2I-Rl ML

JAMU4b2-UU-Jl-KU

JAM014 ~ 2 I+I ~ I k JI

JAIIU4ui 00 iJ hu

J{IWU4b2-UU-i9-Kb

3AMU462-00- Ib-Kl

JAM0462-UU-id-K IU

JAM0402-IN-Ul-Kb

3AM04u2-IN-Uu-Itb

JAM04b2-00-Uu-kl

Ifluudgu lgl Ud 1{1

3AMU'I62 00 ub Kl

3AI{0462-UU-Ud-ttI

2YII-IYGS 909 629 A)2-k bGM0941-'YII-2I-K1 KG ~ Nu JAM0462-00-28-kl-

Salnple puint - nO

Salnp I» lp> I nt nn

drain reftuired

IJrAID I'choir»d

Uplahte to locate 1 not. where silown

Salllpie point - no drain required

Unable to locate; not ~here shown

Nu drain

iflb drain

Nio drain

Unabie to iucate; nut where Shown

Unable to locate; nut where shown

Unable to locate; not where shuwn

Unable to lucate; nut where shown

Unable to lucate; not where shown

4 ( 12/i4/01)



TABLE 23
ULN IIUI INSIKUNENI PANEL IAUULAIIUN

GHAU SANPLE SYAIIUNS

REPORt NUNBEkt 22900
REVISION NURSER: 5
PAGE 0-85 OF I33

STATION

OYG-ITGS 924 b90 A 1-U bGM094I-Yg-21-K1 wL JAM04o2-00-Ub-H1

OYG-IYGS 925 b9U A U-U bbM094 I-Yq-2I-kl ML JAM0462-UU-UB-H1

OYG-IYGS 92o b9U A 0-K bdMU94 I-Yg-2l-Kl NS JAM04bZ-00-01-H5

OYG-IYIiS 921 olU A 1-V bGM094I-Yg-2l-k1

OYG-IYGS 92U Olu A U-V bbM094l-YU-2l-kl

ML 3AMU462-00-l4-H1

ML 3AMU462-00-16-81

UYG-IYGS 929 b28 A 1-M bGMU94 I-Yg-2l-kl NN 3AM04b2-00- l9-H4

OYG-IYGS 9JU O22 A 0-M buM094 I -Yg-2 I -K1 Iel JAMU4b2-00- I 9-k4

OYG-IYGS 93I b22 A 0-X bGM094I-Ytl-2l-Kl Iet JAM0462-00-20-HIU

OYG-IYGS 938 629 A o-K bGM094I-Yg-2I-N1 NU JAM0462-00-24-k4

OYG-IYGS 933 o(9 A 6-U bGM094I-YU-2l-Kf

OYG-IYGS 934 b29 A 1-0 bbMU94l-Yg-Cl-Kl

NU JAM04o2-00-24-H4

NU JAW04b2-00-2b-K9

OYG-IYGS 93b b29 A 1-U bGM0941-YQ-Zl-K1 ML JAM04b2-00-2b-K9

OYG-IYGS

OYG-IYGS

OYII-IYGS

93b b29

931 649

911. b29
r

A 0-U buK094 I-Y|I-2I-kl NU JAH04b2-UU-21-kl

A I-V bGMU94l-YU-2l-kl NU JAMU4o2-00- Jl-KU

A O-K buMU94 I-Yg-2I-Kl NU Jnw04u2-UU-24-K4

ELI.V AkLA SIAIIUN UKAMING bYS UHAIN UHAMING UHAIN UEYAIL UHAIN IEHNINATIUN RENRKS

Unable to locate; not where shown

Unable to locate; not ~here shown

Unable to locate; not where Shown

Unable to locate; not where shown

Unable to locate; not where shown

Drain not connected

Oraln not connected

No drain

Unable to locate; not where shown

Unable tO 1OCate; nOt ~here ShOwn

Sample point - no drain required

Unable to locate; not ~here sho~n

Sample point - no drain required

2 sample points - no drain required

Unable to locate; not where shown

3040U-k4 ( I2/24/d/)



Iallf 24

SON SAM'LING pAaELS

ta/f SAiptf ROON

REPORT tkNUER: 22900

RIVISION ttktbfk i 5
PAGE D-86 Of 133

Cylinder
Panel flev Col Descript lon bra«lng Inlet 1sot Outlet Saapier bypass

Conte lnnent ValvesRoot Valve
Driving Valve No Inside Outside

Isolation
Va Ive ~ Conaent 1

TA 690 «AS CublcIe IA (Panel I L-231) 50N ihi)I) 2 lc

2.
3.
I.
5.
6.
1.
8.

10.

ZA 690 «All Cubicle 2A lpanel 2 L-2)l)

Hot tcg loop I

Hot Leg loop 3

Pressuiiier Liquid
Prcssurlier Gas

Yol Control Ye«i

Inlet Hla Scd Or«In
n.« ~ c U ~ Nw' cca»la NCN ue«IN
InleL lon Exchange

Outiet lon Eachangc

CVCS Hol4«p lank Reclrc
Trltlatc4 Dr Tant Reclrc

Vul Control Tant
Tes)
yes Vol Culltrnt 'lant
Tes Vol Control lant
vrl V ~ ~ l

Yul Cuntiul la«a
Tes)
Tcs Drain
Tes Drain
Tet Drain
Tcs Ora ln

Vn I rr ~ I I ~ nl

Cylinder

Cyt caber

Cylinder
CT Iver
LyI II«car

Cy I lode r
Cylinder
Cylinder
Cylinder

IIVI&55 Oct Ay

Ihll&5% Dct 81
vrl I I«Ice 1 c ra

Tes eh|465 2 Sec AZ

No ihii0& c Sec CZ

yvl I/MID&-2 uA5, All
A406-2
I/M&55 5

ASS&-li AI4
IhSc5-C

I/MS&0-I Cf
4 Bilbo&a

M 1-8056 FCY-4)-22 FCV-I)-23
il I-8011 TCV-43-22 fCVA)-23
M I@080 fCV I) ii FCV 4)-IZ
M I-S018 FEY')42 fCV 43<)
M I Sl/3
N I-b)TZ
M I 8312

Hk 2$ $

Hk 301
I«NCN
~ & CNN

I-92 I9
ti i-8)/2

'FEY')-20
TCV-43-21

fCV 43 IO
FCY-43+1
FCV-4345

Sane as IA

!8 ae0 «ac CQIcte lb tPancl I L c)a) 50N ~ 7ii)l) I i~

Zc

).

S.
6c

1.

Outict Roric Ac I4 blcn4
Accun Tant Hdr Outlet
Contnt Drain Sunp I
Contnt Drain Suup 2

Accun Tanks I
Accu»-Tanks 2--
Accun Tents )
ACluud lant S ~

Stean Gcn bto«duun I
Stean Gcn Slu«du«n 2

Stean Gen Sio«4o«n 3

Stean Gcn bio«do«n I

No Drain
No Drain
Tes) Drain
Tcs)
No)

Die ln
No)

No)
Yes}

Tes) Drain
'ir1)
Tcsl

via sink
v I ~ S Ink

Valve
Valve

ala sin'I Valve

v I ~ s Int Va Ivc

vl~ s lnt Valve

N/A ITM$55 lb
N/A 424&25.2

N/A I/V&25-13
4 /4&2S ~ I )
Ihi43$ -6

IIVI)5 I
IIVI)5-8
I/MI)5-9
ilMIOO-I

N/A ITMIDO-2

ihll00-2
Ihl400-2

1-843l
M 1-8962

Hk 44

Hk 44

N 1-893)A FCY 43 34 FCVA) 35

M I-bg))8 FED)-34 fCV-43-35
M I-89))C FCV 43 34 fCV I) )5
N I-89))D fCV-41 34 ICY-4)-35
Hk '1)o

Hk 329

3cv
Ht 32'9

FCV-43 30
fCV-43-31
FCY ~ '1 12

FCV-43-3)
flV 4J 55
FCV-43-58"
fCV-I) 6I
TCV-43-64

28 690 uhii Cubicle 28 (Panel 2<-232)

IC 690 «AS Cubicle IC (Panel 0-L-23)) $0N ~ )M)43-3 I~

Zc

3.
~ .

'Sc

60

L
9>
'IO.

Vpstr boron InJ lank I
Onstr boron In) lant I
Upstr boron In) Tant 2

Onstr boron InJ Tank 2

Vps!r Rlkb fact IA
Upstr RNR Exch lb
Upstl Rilk fach ZA

Vpstr IVVI fxch 28

Nte fvap Ends fltr Inlet
Mte fvap Oealn Outlet

Tcs Ora Ill
Tcs Drain
Tcs Dra)N

Tis Drain
Orair.

Tc1 Drain
Tes Drain
Yes Dra ln

via tint
via Sln'k

vta Sink
vl~ s lnk
'ala 1 lcla

via Sink
via sink
vl~ 1 Ink

Tes Drain vl~ 1 Int
'yes Drain vta slat

Valve
Valve
Vatic
Ya lvc
Valve
Ya If e

Valve
Valve

Valve
valva

$ec Oa

Sec Ai
Sec 04

Sec 84

N/A I/MI)$-I
N/A 474435-4
Illa, IAll1c

N/A Ihil)5 I
iliA IIVI)2-I
N/A IIVI)2-I
WA chil)2 I
N/A A1 32-1

WA 4 /M&60-9 Sec A9
uia ah&&0 la c cia

li IM910
M I-8908
U \ NIIAh a Qalu
N 2<908
M I-BIZ&A'

1-812SS.

N I-8125C
M 1-81258

921 1A
9'\'\'lo

Caco cc IN
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Panel E lcv Col Descript lon 0 ran Ing Inlet ~ jto I~
Lyltnder Root Valve Contalnnent Valves Isolation

Outlet ~ Sanp ter bypass Draulng Vatv» No Instde Outside Valve Coaaents

II. Before Evap Cods ltd~in I

12. Atter Evap CnJ5 Denln I
I). before Evap Cnds Dewtn 2

II. After Evap CnJ5 Denln 2

IS. SIS Punp Retueltng Mtr 2

16. SIS Puup Refueltng Mtr I
11. RIR Pp Htn fl Line IA

RIR Pp Hln fl Line 28

IU. IaR Pp Hln f I Linn ZA

RIR Pp Hln fl Line 2b

0'r ~ In
TeS)
Tea) Drain
Tes)
Tc5 Ufatn
Tes Drain

Drain
Tcs)

uri Ul
Tes)

vta 5 nit Valve

v I ~ 5 lnk
Yla 5 lot[

Valve
Va lvc

via sink Valve

via '5 lna Valve

via 5 ink Va lve

IhtSSS IS
Ihtsss 15

I/MSSS-IS
4IMSSS '15

N/A 4 ht I )5- I
tt/A Ihta)5 I

N/A IIM432-I Pl 690
Ihta)2-I Pl 690
IhltM-I Pl ugO

Ihtl)2 I Pl bgo

M I 8201

M I 8211

tt Z-SZOI

M 2%211
V 2 89)2
M 1.89)2
HL 308

Hk 308

Hk )US
Hk 308

FCV-43-)0
FCV 43 11

FCV-43-b)
fCV-13-69

I-Cy 690 uAS boron Hen l tor
(Panel I-L-39))

Sqk Ihtblo
~ ) I

Dnstr LtJn tteat Eacbgr
Onstr Eacess Lidn ttE

TeS) (Savslle keturn
Tes) (Dra ln

Saalllc Return

4/MIOb I
4 IM406-9

Ihtl06-2

Hk )Ot „, fCV-43 16

)/I 1 58 FCV-13-15 FCV-43-))
V 1-8)12

2 Cf 690 eAll boron Honl ter
(Panel 2-L-39)

Ab 690 uA9 Gas Analyaer Panel

(Panel 0-L-206)
Custonl Inc I.
Control Z.
4918 I

4,
5.
6.
1.
8.
9.
IO.
II,
12.
13.
li,
Is.
16.
11.

18.
19

Spare (Capped)
CVCS Vol Control Tk I
Spent Resin Stg lk
RCS Press Rcllcf lk I
MOS Gas Decay Tk Auto
CVCS Holdup Tk I
Spare (Capped)
CVCS Holdup Tk 2
VOS Gas Decay lk Han

Spare (Capped)
Spare (Capped)
CVCS Vol Control lk 2

RCS Press Rellel lk 2

Spare (Capped)
Spare (Capped)
Spare (Capped)
Purge Alr
Zero Gas

Span Gas

-)
Tes)
Tes)
Tcs)
Tes)
Tcs)-)
Tes) (Savtlle Vent

Tes) (Drain
-)
-)

Tcs)
Tcs)
-)
-)
-)

No

No ) Callb Gas Vent
No )

Cylln*r Tes

IIMIU6-2 Scc CZ

Iht560-13 Sec AI3
Iht465-2 Scc AZ

IIM560-16
IIMSSS-6 Scc A6

IhtSSS-6 Sec A6

~ 7MS60-16

IhtIU6-2 Sec C2

I/Mt65-2 Sec A2

tt/A
N/A
N/A

V I-SIII
9)02

M 1-8092 IFCV68308 lfCT68301

1

I

I

V Z-SIII
It 24092 ZFCV68308 2FCV68301

Sane as I-Cl

fron Trap

N/A s ttot Applicable

3O (12/24/81)
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Cylinder Root Valve
Panel E lcv Col Dcsert t lan Oravl Inlet liat Outlet S ler 8 ass Oravl Valve No

Conte Invent Valves Isolation
Inside Outsldc Val~e

IA 713 vAS Cubicle IA fpanet I L-2)l) 47M&2& I 1

1 ~

~ .
,S.
6.
7

&
IITr

10.

Ikat I Jo I aap 1.

Itot Lc9 Loop )
PIC' ICI ltcf L livid
Prcssuriler ws
Vol Control Vent
Inlet Hla bed benin
OutleL Hla bed Denln
lalot lan E ~ Ihtaoo
Outlet lon Eachanbe
~ UI I - ~ 4. ' 4 ~-'L ~ I 4 lairvvtr Iava aCLIfL
fritlaled Dr Tank Recite

Tcs)
~ C' .

Yvs

YCS

Yes)

Ycs)
VOL

YCS

~ vs
Tcs

To I Lonaro I IJ na

Vul Luntrul Torrk

Vent Hea*r
Val Caatrel faoa

LyI
IOOCI',l

I Ithte r
Cyl Inde r
Cvl lnd

Drala
Drain
Of a In
Drain
Yol Cvntrvl

fvl loar r
Cyl lndcr
LjllndCI

Cy I Inde r
lank

Vol Cvaifol Tank Cylinder Tea
Jariaa a

47M16$ %
YCS 4INIOS l
Tvs IPCIO$ 2

No ~ 7MI06-2

v I 47M106.2

47MI06 3

Ycs 47MSSS-17

Ics 4 AISSS 5

Yca 47M$60-7

47M106-2

I C444 Co C4 a C4 ~ vv Jav
I-SN 46 8-578-$
I SN 68 515 5

I-SHVrob-$76-5
I-SN 62A-689
I-SW462A.674
62477 Sce Note 2
I cvo 41 narra
~ 4 va rravr
I-SW.62-9BCS
0 SW etd 9ib
0-SW 77-$ )8
M 1-8)72 - Sec Note 2

~ cr 4 1 '\'\
~ II 1 1J aa I CI'U 4'I 'I\

~ IV~ 1J LJ ~ cr U
~ I ~ I TJ JV

I-FCV-13-22 I-FCV-13-23 I-FCV-43.21
, I 7 CV I) I I I-fCY-13 I 2 I fCV-I) 10

I-FCV-1342 I-FCV-43-0) I-fCV-4)41
I-FCV-I)-OS

2A 713 vill Cubicle ZA (Panel 2-L-2)l) 47M625-I 1.

24

I.
Sr

6.
7.
8,

Hot Leb Loop I
stot tca tann 1

Prcssurltcr Llquld
Pfcssuflier Gas

Vol Control Vent
Inlet Hla bed Oenln

Outlet Hla bed benin
Inlet lon Eachanbe

Outlet len Eaellanbc

Tcs)
'foal

Tes

Ycs

Yes

Yes)

Yes)
Tcs
Yes

Vol Cuntrol lank Cylinder
Vol Gontfol Tank Cylinder
Vent lkadcr Cy1 lndcr

Vol Control lank Cyllndcr

Drain Cylinder
Drain Cyl lndcr
Vol Control Tank

Yes

ICS

No

Tcs

Tcs
VCC

Vol Contrul fank Cylinder Yes 47MI6$ 5
~ lMaec &

I/Mte)-2
IZMI1 452
47MI06-2
47MI06-2

17MI06 3

47MSSS S

4lu555 tj
1/M106 2

Z-SW468.SIS

2 QL/ en aln
2-SN-68.57$
ob S76 Scc Note 2
2-SN-et-ebb
etv674 - See Note 2
62-677 - See Note 2
2-SN-62-980Aj Qllrbt 9$AI

M 2 8)72 See Note 2

MCV-I) 22

2 fCV a1 22

2-FLV-43-II'-ffV-4)42

2-FCY-43-23

2 ffV 13 23
2IFCV-I)-12
2 fl V 4343

2-FCV-I3.20
CCU J) Tl

2-FCY-4)-10
2-FCV-1341
2-fCV-134$

Outlet boric Acid Blend
Accw Tank Hdr Outlet
{Not Used)
Recon lanka I
Accw lanka 2
Accuu Tanks 3

Ac-w 'af"s 4

Stean Gen blevdovn I

6. Stean Gen blovdovn 2

7. Stean Gen blovdovn 3

4

3834D.R3 E I2/24/87)

a CD ~ I.'l~ Jv 4 ~ 1 vr

'lb 713 uly Cubicle Ib (Panel I-L-232) ~ 7M62S-t l.
24

~ 3

~ .

No Drain via &Ink
No Drain vla sink

Valve
Valve

No)

Na) -,

Ho)
vel

Yes)

44 ~ . ~ ~VI ~ I U 1 ~ ~ 4 ~ IIL ~ ..
~ a ~ Tc

Yesl

v ~
~ crt

Ycs) Drain via sink Valve.

N/A ~ 7M$$$ 18

8/A ~ IMI)$ I

I Alt)$-6
ra ~ NlalS 7

47MI)$ 8
4'a 414 44'4 ~ M13 J J
I7M1 00-8
I7MI00.6

N/A 47ll100-8
17MIOO-6

4/MI00 8
47MI00.6
4 hIIIVI a

17MIOO-6

I-SW462-939

I-SN-6)-600

I-SHV-6)414-$
I.SN.61.61$ .$
I-SW43-616-$
I SNUSTJ 617 5

I-b)6 - Sec Note 2

I SN I $20

1-837 Scc Note 2

1-821 - See Not ~ )
I-$)S - $ee Note 2

1-822 - See Note 3
~ v'la c v ~
~ vJJ Jaa rlvaa a

I-Qlll418-823

I.FCY-I)-31 I-FCV-13-35
1 fCY a)3a 1 fry ~ 1 15

I ~ FCV-43-34 I-FCV-4)-35
~ crv 4$ \ ~
I II.' 'IJ J ~ I FI I TJ )J4'

'I-FCV-4)-SID I-FCV-13-55
I-fCY-43-$40 I-fCV-13-55
I-FCV-I)-56D I-FCV-43-58
I-FCV-4)-560 I-fCV-13-58
I.FCY-~ )-590 I-fCv.a).el
I-fCV-I)-590 I -F CV-43-61
~ Crv 41 CII ~ CIU 4\ 44
~ ~ LT '1 ~ VJV ~ Ia 1 14 O'

I.fCY-I3 63D I-FCV-13-61

I-fCV I) 30
I ft'V Jl 11

I-FCV-4)-32
I FCv 4J 3)
I-FCV-4).54A
I-FCV-4)-54$
I-fCV-13-56A
I-fCV-I)-568
1 fCVt ~ 1 591
I-fCV.13-59$
~ 4 ~I ILT 1J OJA

I-fCV-I).6)B
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PACE U9 Uf I))

Panel fIcv Co I Desert t ion Or au II Inlet Out I ~ t
Cyl lndcr Root Valve

5 ler 8 ass Uravln Valve No

Cuntahvvvnt Valves Isolation
Inside Oul s lde Va Iw

28 yl) uA9 Cubicle 2b (Panel 2-L-2)2) 4)it625-2

IC 713 uA) Cubicle IC (Panel 0 L-2)3) ITM625 3

l.
2.
) ~

I.

S.

Outlet Boric Acid Bleed
Accua Tank tldr Outlet
(Not Used)
Accw Tanks I

Accua fonts 2

Accua Tanks 3

Accua links I
Stean Gcn Sinu*an I

6. Stean Gen biovdoun 2

2. Stean Gen btouduun )

8. Stein Gen blouduun 4

1. Dnstr Boron In) lank I
2. Upstr Boron In) Tank I
3. Dnstr Boron In) Fink 2

Upstr Boron In) fank 2
S. Upstr RIR fath IA

6. Upstr RHR Exch IS

2 Upstr RIR Exch 2A

L Upstr RHR fach 28

9. Mte Evip Cnds f ltr Inlet
10. lite fvap Dealn Outlet
11. Before fvap Cnds Dealn I
12. After Evip Cnds Benin I
13. Before Evap Cnds Oeatn 2

ll. After fvip Cnds Dealn 2

15. SIS Puap Refueling Mtr 2

16. SIS Puvp Refueling Mtr I
12. IBR Pp Hln Fl Line IA

RHR Pp Hln il Line lb
lb. RtR Pp Hln f I Line 2A

RIR Pp Hln Fl Linc 28

Valve
Valve

N~)

Drain via sink
No)

No)
Yes)

Valve

Drain via sink

Tcs)

Vilre

Ycs)

Tes Dra ln
Tes Drain
Yes Drain
Yes Ora ln
Ycs Drain
Tes Ora In
Ycs Drain
Tes Drain
Yes Drain
Tes Dra ln

Ore I
Yes)
Tcs) Drain
Tcs)
Tes Ora In
Tes Drain

Drain
Tes)
Tes) Drain
Tes)

via sink
via sink
v I ~ s lnk
via sink
via sink
via sink
vl~ s lnk
via sink
v I ~ s ink
via sink

Va lre
Valve
Va lve
Valve
Valve
Valve

Valve
Valve
Valve
Valve

v I ~ s lnk Valve

v I ~ s ln'k Va lve

via sfnk
v I~ s lnk

Valve
Valve

via sink Valve

via s in'k Valve

Nu Brain Vta Sink.
No Urato vi~ sink

N/A I/MSSS IU
WA Ihtl)5 I

4/al/5 u

ihtl)5 2

lhti)5.8
I /Ml)5-9
Ih/400.8
4/MIUU~ 6

I JM IUD.S

I/MIUU.6
l/MIUO 8
I /M100-6

I/M100 8
IJMIOU:6

N/A
N/A I/MI3$-I
WA 4htl JS-I
N/A I/Ml)5 -I
N/A 4/Ml)S-I
N/A IJMI)2-I
N/A 4h/132 I
8/A I/MI)2-1
WA 4/M132-I
N/A I /M560.9

4/M560-11
I/M555-IS

N/A I/MSSS IS
lh6$5-1$

H/A Ihl55$ IS
N/A I/MIJS-I

N/A 4/MIJS I
I/MI)2 I

N/A I/M132 I
I/Ml)2-I
I/AI)2 I

2 SW 62 'J)'J

6)-IUO See Note 2

2-5N-6J.o14
2-SW-6) ~ 615
2-SN-63 616
2-SW-6)-61)
2-836 Sec Rotc 2

2-5W-OIS.B/0
2-83) - Scc Rotc 2

2-SNAlb-821
2.838 See Note 2
2-5W418.822
2-839 - Sec Note 2
2-SN418.823

6)-5/U See Note I
I SW-6) 569A

2 SW 6).S/8
2-SN-6).S69
I SHV JI.S22
I-SN-)1-$238
2-SW-)4-$ 22

2-SW-)4-523
O-SW-))-560
O.SN JJ 588

I-SW428.989
I-SN-628-1000
2-SN-628-989
2-SN-628-1000
I-SN-6)-S)2
6)-532 - Sec Note 2

)1-532 - See Note 2

JI-S)3 - See Note 2
2-5N-)4-$ 32

2-SW-)1-53)

I f(V 4J Ji I-lt;V.IJ Js I-ILV 4J.JU
I-FLV-I) Jl I f(V IJ )5 I FLY-IJ Jl
I-FCV-13-31 I ~ FCV-13-35 I-FI.V-IJ-)2
I fCV-I) )I I f(V 13-)5 I-ICV-IJ-))
I-fCY-I3-51U I-I(V-4)-55 I~ ICY-I)-5IA
I FCV-I)-540 I-ftV I) 55 I-f(V-4)-518
I-FCV-13-560 I-fCV-4)-58 I.f(V-I3 ~ 56A

I.FCV-I3-560 I-fCV-I)-SB I-fCV-I).568
I-fCV-13-590 I-f(V-l)-61 I-FCY-IJ-5/A
I-FCV-l)-590 I-f(V-13-61 I.f(Y 1)-598
I-FCV-4)-6)U I-fCV-13-61 I-f(V-I)-b)A
I-FCV-13-630 I-FCV-43.61 I-fCT- ~ J.6)S

I~ FCV-IJ ~ JU

I-/(V I)-/I
2-FCY-I)-6/
2-f(Y.I).69

I-CF 690 uAS Boron Honltor
(Panel I-L-393)

I/M625-3 Onstr Ltdn Heat Eachgr
Unstr facets Ltdn HE

Tes] (Saaple Return
Tcs) (Drain

Saaplc Return
I/MIU6-4
I /M406.9
4/MIU6.2

I-SN-62A-668
I ISV 62.656

I SW.62A-685

I-FCV-I3 ~ )6
I fCV-I) JS I-f(V-I) /3

38310 R3 (12/24/8J)
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Panel 6 lcv Col Oescrl tion Drarl Inlet "Hot
Cylinder Roo't Valve Conte lnnent Valves Isolation

Out lct 5 Icr ~ ass Orari Valve No Inside Outside Val

t-Cl 690 uAII Soron Nonltor
(Panel 2-L-393)

IlN6tS-1 OrStr Ltdn Heat Lvebgr
Onstr Cacess Ltdn IR

Tcs) (Sa pie Return
Tes) (Drain

5arple Return

AI06.i
IlN106 9
IAII06-2

62468 Sec Note 3 2-FCV-I).16
2-SH/-62A-&56 2-FCV-I3-15 2-FCV-I3-ll
2 SN/42A-685

A8 690 rA9 Gas Analyter'anel
/Panes OA 2061

I74625-8
A r I~ns ir

Cut tonl inc
S888 I

I. React Coolnt Drn lt I
2. CVCSr Vol Control Pt I
3. Spent Resin Stg lt
I. RCS Press Relic/ It I

$ . IOS Gas Decay lt Auto
6. CVCS Holdup IL IA

1, Spare (Csiincdl

S. CVCS Holdup It 2

gi NDS Ws Decay,ii Han

10. CVLS Roric Acid (vap I
II. React Coolnt Orn It 2

It.. CVCS Vol Control Ik 2

'I). RCS Press Relief lt 2

Ii= CVrS Roric 1 !d &rap 2

IS. Spare (Capped)
16, Spare (Capped)
Il. Purge Air
18. taro Gas

19. Span Gas

Tcs)
Test
'Tes)

Tcs)
Tcs)
yes)

sI
Tcs) (Sarple Vent

Tes) (Drain
Tes)
Tcs)
Tcs)
'Tet).

Vcs')

I
No

No ) Callb Gas Vent
No )

Cylinder

Itusa0 I
AI06-2

IRib&0-I)
AI6S-2
I/MM=I&

ASSS-6

Tcs IlN555.6
Ilk560-'16
I/QSSS-I
IRt560-I
~ tuih&-2
I/IIi&5 2

ASSS-1

N/A
N/A
NIA

ll 510 $ee Note 2
I-SN142A-681

9302 $ee pote 2
I ISIS-Std
0-1'ur il 10)
I-ISV-&28 956

2 ISV428-956
PCV-ly-IIS - See Note 2

62 106i Sce Nota 2.

11-510 - Sea Note 2
~ cu rr cd'I\ ~ 4I ill Pul

2-15948.52&
62-ID&I '- Sce Note 2

I-FCV-68-)08 I-FCV-6S-301

2-FCV-68-308 2-FCV-68-301

8/A ~ ¹LApp!Ieab!e-- --------

Note I - Valve nuubef pef dfarlng; 'valve located, tag not visible
Note t - valve nunbcr per drarlng; valve not located
Note 3 - valve nuuber per draring; valve located, tag ~ Isslng

)83ID-R) (lt/2l/81)
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TABLE 26

SQN DIESEL GENERATOR BUILDING SHITCHES

Instrument Make Model Contact

LS»18-38A
LS-18-388
LS-18-38C
LS-18-380
LS-18-39A
LS-18-398
LS-18-39C
LS-18-390
LS-18-40A
LS-18-408
LS-18-40C
LS-18-400
LS-18-41A
LS-18-418
LS-18-41C
LS-18-410

Storage
Storage
Storage
Storage
Storage
Storage
Storage,
Storage
Storage
Storage
Storage
Storage
Storage
Storage
Storage
Storage

Tank,1 A-A
Tank lA-A
Tank 1A-A
Tank lA-A
Tank 2A-A
Tank 2A-A
Tank 2A-A
Tank 2A-A
Tank 18-8
Tank 18-8
Tank 18-8
Tank 18-8
Tank 28-8
Tank 28-8
Tank 28-B
Tank 28-8

GE/MAC
GE/MAC
GE/MAC
GE/MAC
GE/MAC
GE/HAC
GE/MAC
GE/MAC
GE/HAC
GE/HAC
GE/MAC
GE/MAC
GE/MAC
GE/MAC
GE/HAC
GE/MAC

560
560
560
560
560
560
560
560
560
560
560
560
560
560
560
560

Dry
Ory
Dry
Qry
Ory
Ory
Dry
Ory
Dry
Dry
Ory
Ory
Ory
Dry
Dry
Ory

LS-18-62A/1
LS-18-62A/2
LS-18-62A/3
LS-18-62A/4
LS-18-628/1
LS-18-628/2
LS-18-628/3
LS-18-628/4
LS-18-63A/1
LS-18-63A/2
LS-18-63A/3
LS-18-63A/4
LS-18-638/1
LS-18-638/2
LS-18-638/3
LS-18-638/4
LS-18-64A/1
LS-18-64A/2
LS-18-64A/3
LS-18-64A/4
LS-18-648/1

Day Tank 1

Day Tank 1

Oay Tank 1

Oay Tank 1

Day Tank 1

Oay Tank 1

Day Tank 1

Oay Tank 1

Oay Tank 1

Day Tank 1

Oay Tank 1

Day Tank 1

Oay Tank 1

Day Tank 1

Day Tank 1

Oay Tank 1

Oay Tank 1

Oay Tank 1

Oay Tank 1

Day Tank 1

Day Tank 1

Gems
Gems
Gems
Gems
Gems
Gems
Gems
Gems
Gems
Gems
Gems
Gems
Gems
Gems
Gems
Gems
Gems
Gems
Gems
Gems
Gems

Kit 24576
Kit 24576
Kit 24576
Kit 24576
Kit 24576
K1t 24576
K1t 24576
Kit 24576
Kit 24576
Kit 24576
Kit 24576
Kit 24576
Kit 24576
Kit 24576
Kit 24576
Kit 24576
Kit 24576
Kit 24576
Kit 24576
Kit 24576
Kit 24576

Dry'ry*

Dry'ry'ry'ry'ry'ry*

Dry'ry"

Dry'ry'ry'ry'ry*

Dry*

Ory"'r.y'ry"

Ory'ry'

Instruments are mounted inside the Fuel Oil Oay Tank. Vendor prints were
used for verification. The number 24576 is the Gems "Fabri-Level" switch kit
part number.

39220-R2 (12/24/87)
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Instrument Aoolication

TABLE 26 (cont'd)

Maike Model Contact
~T)e

LS»18»648/2
LS-18-648/3
LS-18-648/4
LS-18-77A/1
LS-18-77A/2
LS-18-77A/3
LS-18-77A/4
LS-18-778/1
LS-18-778/2
LS-18-778/3
LS-18-778/4
LS-'18-78A/1
LS-18-78A/2
LS-18-7&A/3
LS-18-78A/4
LS-18-788/1
LS-18-788/2
LS-'18-788/3
LS-18«788/4
LS-18-79A'/1
LS-18-79A/2
LS-18-79A/3
LS-18-79A/4
LS-18»'98/1
LS-18-798/2
LS-18-798/3
LS-18-798/4

Day, Tank 1

Day Taink 1

Oay Tank 1

Oay Tank 2
Oay Tank 2
Oay Tank 2
Day Tank 2
Oay Tank 2
Oay .Tank 2
Oay Tank 2
Piay Tank 2
Qiay Tank 2
Qiay Tank 2
Qiay -Tank 2
Day Tank 2
Day Tank 2
Oay Tank 2
Day Tank 2
Day .Tank .2
Day Tank 2
Ciay Tank 2
Clay Tank 2
Clay Tank 2
Clay Tank 2
Clay Tank 2
Ciay Tank 2
Oay Tank 2

Gems
Gems
Gems
Gems
Gems
Gems
Gems
Gems
Gems
Gems
Gems
Gems
Gems
Gems
Gems
Gems
Gems
Gems
Gems
Gems
'Gems
Gems
Gems
Gems
Gems
Gems
Gems

Kit 24576
Kit 24576
Ki>t 24576
Ki>t 24576
Ki]t 24576
Kilt 24576
Ki>C 24576
Kilt 24576
Kit 24S76
Ki>t 24576
Kilt 24576
Ki'IC 24576
Kit 24576
Ki'C 24576
Ki'C 24576
Ki'C 24576
Ki'C 24576
Ki't 24576
Ki't 245/6
Ki't 24576
Ki'C 24576
Ki't 24576
Ki't 24576
Kit 24576
Ki't 24576
Ki't 24576
Ki't 24576

piry»
Qlry»
piry»
'iry»
Qiry»
piry»
Dry»
piry»
Dry»
piry»
piry fl

Dl y"
piry»
piry»
p>l y"
p>ry»
p>ry»
Qiry»
piry»
Query»
piry»
Qiry»
Ciry»
Dry"
piry»
pal y»
Ory»

Cl

Barksda,le
Barksda.le
Barksda,le
Barksda.le
Barksda.le
Barksdaile
Barksda,le
Barksda.le
Barksdaile
Barksdail e
Barksdail e
Barksdaile
Barksdaile

Fuel Pump 1

Fue 1 Pump 1

Fuel Pump 1

Fuel Pump 1

Fuel -Pump 1

Fuel Pump 1

Fuel Pump 1

Fuel Pump 1

Fuel Header
Fuel Header
Fuel Header
Fuel Header
Fuel Pump 2

PS-18-66A/1
PS-18-66A/2
PS-18-66A/3
PS-18-66A/4
PS-18-668/1
PS-1&-668/2
PS-18-668/3
PS-18-668/4
PS-18-70/1
PS-18-70/2
PS-18-70/3
PS-18-70/4
PS-18-81A/1

El IH-H90 Dry
E1IH-H90
E1IH-H90 Ciry
EllH-H90
ElIH-H90 Dry
E1IH-H90
ElIH-H90 C)ry
ElIH-H90
E1IH-H90 Dry

,E1IH-H90'
E1IH-H90 Clry
EllH-H90 Dry
E1IH-H90 'Ory

Tank. Vendor pr'Ints were

Clr y

Ciry

Clry

Ory

Dry

.il
abr1-Level" switch k1t part

'nstruments are mounted inside the Fuel 011 Dayfor verificat1on. The number 24576 1s the Gems "F
number.
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Instrument A lication

TABLE 26 (cont'd)

Make Model Contact

PS-18-81A/2
PS-18-81A/3
PS-18-81A/4
PS-18-81B/1
PS-18-81B/2
PS-18-81B/3
PS-18-81B/4
PS-18-85/1
PS-18-85/2.
PS-18-85/3
PS-18-85/4

PS-82-160
PS-82-.161
PS-82-162
PS-82-163
PS-82-164
PS-82-165
PS-82-170
PS-82-171
PS-82-172
PS-82-173
PS-82-174
PS-82-175
PS-82-180
P 5-82-181
PS-82-182
PS-82-183

PS-82-190
PS-82-191
PS-82-192
PS-82-193
PS-82-194
PS-82-195
PS-82-200
PS-82-201
PS-82-202
PS-82-203
PS-82-204
PS-82-205
PS-82-210
PS-82-211
PS-82-212

Fuel Pump 2
Fuel Pump 2
Fuel Pump 2
Fuel Pump 2
Fuel Pump 2
Fuel Pump 2
Fuel Pump 2
Fuel Header
Fuel Header
Fuel Header
Fuel Header

Starting Air Engine lAl
Starting Air Engine 1A2
Starting Air Engine lA1
Starting Air Engine lA2
Starting Air Tank Engine lAl
Starting Air Tank Engine 1A2
Starting Air SPTK Engine 1Al
Starting Air SPTK Engine lA2
Starting Air SPTK Engine 1Al
Starting Air SPTK Engine lA2
Starting Air SPTK Engine 1Al
Starting Air SPTK Engine lA2
Compressor Engine 1A1

Compressor Engine lA2
Air Dryer Engine lAl
Air Dryer Engine lA2

Starting Air Engine 181
Starting Air Engine 1B2
Starting Air Engine 181
Starting Air Fngine 182
Starting Air Tank Engine 1Bl
Starting Air Tank Engine 1B2
Starting Air SPTK Engine 181

Starting Air SPTK Engine 1B2
Starting Air SPTK Engine 1Bl..
Starting Air SPTK Engine, 1B2'2

Starting Air SPTK Engine 181

Starting Air SPTK Engine
1B2'ompressorEngine 1Bl

Compressor Engine 182
Air Dryer Engine 1Bl

Barksdale
Barksdale
Barksdale
Barksdale
Barksdale
Barksdale
Barksdale
Barksdale
Barksdale
Barksdale
Barksdale

,Barksdale
Barksdale
Barksdale
Barksdale
Barksdale
Barksdale
Barksdale
Barksdale
Barksdale
Barksdale
Barksdale
Barksdale
Square 0
Square 0
Pall Trinity
Pall Trinity

Barksdale
Barksdale
Barksdale
Barksdale
Barksdale
Barksdale
Barksdale
Barksdale
Barksdale
Barksdale
Barksdale
Barksdale
Square 0
Square 0
Pall Trinity

E1H-H90
E1H-H90
E1H-H90
E1H-'H90
E1H-H90

E1H-H90'1H-H90

E1H-H90
E1H-H90
E1H-H90
E1H-H90

ElH-H90
E1H-H90
E1H-250
ElH-250
E1H-500
E1H-500
E1H-H90
ElH-H90
E1H-2c0
E1H-250
ElH-500
E1H-500
ASG
ASG

E1H-H90
E1H-H90
E1H-H250
E1H-H250
E1H-H500
E1H-H500
ElH-H90
E1H-H90
ElH-H250
E1H-H250
E1H-H500
E1H-H500
ASG
ASG

Ory
Dry
Dry
Dry
Dry
Dry
Dry
Dry
Dry
Ory
Dry

Dry
Dry
Ory
Dry
Ory
Dry
Dry
Dry
Ory
Dry
Dry
Dry
Ory
Dry
Dry+
Dry+

Dry
Dry
Ory
Ory
Ory
Ory
Ory
Ory
Dry
Dry
Ory
Ory
Ory
Ory
Dry+
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Instrument KAi lication

TABLE 26 (cont'd)

Make Model Contact

PS-82-213
PS-82-220
PS-82-221
PS-82-222
PS-82-223
PS-82-224
PS-82-225
PS-82-230
PS-82-231
PS-82-232
PS-82-233
PS-82-234
PS-82-235
PS-82-240
PS-82-241
PS-82-242
PS-82-243

Air Dryer Engine 182
Starting Air Engine ZAl
Starting Air Engine 2A2
Starting Air Engine 2Al
Star ting Air Engine 2A2
Starting Air Tank Engine 2Al
Starting Air Tank; Engine 2AZ
Starting Air SPTK Engine 2Al
Starting Air SPTK Engine 2A2
Starting Air SPTK Engine 2Al
Starting Air SPTK Engine 2A2
Starting Air SPTK Engine 2Al
Starting Air SPTK Engine 2A2
Compressor 'Engine ZA1
Compressor Eng;ine 2A2
Air Dryer Engine 2Al
.Air Dryer Engine 2A2

Pa'il Trinity
Barksda1e ElH-H90
Barksdale E,1H.-H90
Barksda1le ElH-H250
Barksdalle ElH-H250
Barksdale E:1H-H500
Barksdale E1H-H500
Barksda'ie ElH-H90
Barks,da'i e El H-H90
Barksdaie ElH-H250
Barksdale E1H-H250
Barksdale FlH-H500
Barksdale ElH-H500
Square D ASG
Square 0 ASG
Pall Trinity
Pall Trinity

Dry+
Ory
Dry
Dry
Dry
Dry
Dry
Ory
Dry
Dry
Dry
Dry
Ory
,Dry

Dry+
Dry+

PS-82-250
PS-82-251
PS-82-252
PS-82-253
PS-82-254
PS-82-255
PS-82-260
PS-82-261
PS»82-262
PS-82-263
PS-82-264
PS-82-265

'S-82-270

PS-82-271
PS-82-272
PS-82-273.

'Starting Air E:ngine 281
Starting Air Engine ZE32

Starting Alr Engine 281
'Starting Air Engine 2132

Starting Air Tank Engine 281
-'Starting Air Tank Engine 2El2

Starting Air .SPTK Engine 281
Starting Air SPTK Engine, 282
Starting Air SPTK Engine 281
Starting Air !iPTK Engine 282
Starting Air SPTK Engine 281
'Start'ing Air SPTK Fngine 282
~Compressor Engine ZBl
Compressor Engine ZB2
Air Dryer Engine 281
Air Dryer Engine 282

Barksdale
Barksdale
Barksdale
Barksdale
Barksdale
Barksdale
Barksdale
Barksdale
Barksdale
Barksdale
Barksdale
Barksdale
Square 0
Square D

Pall Trini
Pall Trini

E1H-H90
ElH-'H90
lE1H-H250
'ElH-H250
E1H-H500
E1H-H500
ElH-H90
ElH-H90
E1H-Hi?50
E1H-H250
E1H-H500
E1H-H500
ASG
ASG

ty
ty

Dry
Dry
Ory
Dry
Dry
Ory
Ory
Dir,y
Dry
Dry
Ory
Dry
Ory
Ory
Dry+
Dry+

PS-82-'28
PS-82-329
PS-82-330
PS-82-331
PS-82-332

Lube Oil Engine
lAI'ube

Oil Engine 1AZ
Lube Oi'1 Engine 1Bl
Lube Oil Engine 1B2
Lube Oil Engine 2Al

Ashcrof=t
Ashcrof.t,
Ashcroft
Ashcroft
Ashc:roft

8424
B424
8424
B424

, 8424

Ory
O~ry

Ory
Ory
Ory

+ These instruments are an integra.l Part of
model number 'is given.

the PTM air dryer controller.
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Instrument A lication

TABLE 26 (cont'd)

Make Model Contact
Tvye

PS-82-333
PS'-82«334
PS-82-335
PS-82-336

Lube Oi-1 Engine 2A2
Lube Oil Engine 281
Lube Oil Engine 2B2
Lube Oil Engine lAl

Ashcrof t
Ashcroft
Ashcroft
Ashcrof t

8424
8424
8424
8424

Dry
Dry
Dry
Ory

PS-82-337
PS-82-338
PS-82-339
PS-82-340
PS-82-341
PS-82-342
PS-82-343
PS-82-344
PS-82-345

"PS-82-346
PS-82-347
PS-82-348
PS-82-349
PS-'2-350
PS-82-351

Lube Oil
Lube Oil
Lube Oil
'Lube Oi 1

Lube Oil
Lube Oil
Lube Oil
Lube Oil
Lube Oil
Lube Oil
Lube Oil
Lube Oil
Lube Oil
Lube Oil
Lube Oil

Engine 1A2
Engine 181
Engine 182
Engine 2Al.
Engine 2A2
Engine 281
Engine 282
Engine 1Al
Engine 1A2
Engine 181
Engine 182
Engine 2Al
Engine 2A2
Engine 281
Engine 282

Ashcroft
Ashcroft
Ashcroft
Ashcroft
Ashcroft
Ashcroft
Ashcroft
Ashcrof t
Ashcroft
Ashcroft
Ashcroft
Ashcrof t
Ashcroft
Ashcroft
Ashcroft

8424
8424
8424
8424
8424
8424
8424
8424
8424
8424
8424
8'424
8424
8424
8424

Ory
Dry
Ory
Ory
Ory
Dry
Dry
Dry
Dry
Dry
Dry
Ory
Dry
Dry
Dry

PS-39-50
PS-39-51
PS-39-52
PS-39-55
PS-39-56
L'IS-39-36
PS-39-37A
PS-39-378
PS-39-37C
PS-39-370
PS-39-40
PS-39-41
PS-39-42
PS-39-43
PS-39-32
PS-39-33
PS-39-34A
PS-39-348
PS-39-44

COp DG Electrical Board Room 2A-A
COZ Fuel Oil Pump Room

COZ DG Electrical Board Room 1A-A
COp DG Electrical Board Room 18-8
COZ DG Electrical Board Room 28-8
COZ Central Unit
COZ Central Unit
COZ Central Unit
COp Central Unit
COp Central Unit
COp Lube Oil Storage Room

COZ Diesel Generator Room 1A-A
COZ Diesel Generator Room 2A-A
COp Diesel Generator Room 18-8
COp OG Electrical Board Room 28-8
COZ DG Electrical Board Room 18-8
COp DG Electrical Board Room 2A-.A,
COZ OG Electrical Board Room lA-A
COp Diesel Generator Room 28-8

Cardox
Cardox
Cardox
Cardox
Cardox
Barton
Al 1 en-Bradl ey
Allen-Bradley
Mercoid
Allen-Bradley
Cardox
Cardox
Cardox
Cardox
Pyle-Nat
Pyle-Nat
Pyle-Nat
Pyle-Nat
Cardox

41644
41644
41644
41644
41644
288A
836-P17
836-AL32
057221
836-H33
41644
41644
41644
41644
ERDC-21
ERDC-21
ERDC-21
ERDC-21
41644

Dry
Dry
Dry
Dry
Dry
Dry
Dry
Dry
Ory
Ory
Ory
Ory
Dry
Dry
Ory
Dry
Dry
Ory
Dry

PS-26-168 Sprinkler Control Barksdale E1H-815 Dry
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TABLE ?6 <Cainttd)

The following instruments of'he Diesel Generator Lube Oil Sys'em are 'not
listed in the Instrument Tabulation and could not be physically located.
The information was obtained from vender prints and calibratio'n records.
(Typical for each generator set)

Instrument gA>~lication Halke Model Contact

TS-82-5001
TS-82-5002
TS-82-5003
TS-82-5004
TS-82-5005
TS-82-5006
TS-82-5007
TS-82-5008
TS-82-5016
TS-82-5017
TS-82-5018
PS-82-5019
PS-82-5020
PS-82-5021
PS-82-5022
PS-'82-5023
PS-82-5024
PS-82-5025
PS-82-5026
PS-82-5027
PS-82-5028
PS-82-5029
PS-82-5030
PS-82-5031
PS-82-5032
PS-82-5033
PS-82-5034

Lube 011
Lube Olll
Lube 0'l l
Lube 0'll
Lube 0'l l
Lube 0'll
Lube, Oll
Lube 011
Lube, Oil
Lube 011
Lube Oil
Lube Qil
Lube Oil
Lube Oil
Lube Qil
Lube Oil
Lube Oil
Lube Oil
Lube Qil
Lube Oil
Lube Oil
Lube Oi.l
Lube Oil
Lube Oil
Lube Qii1
Lub!e -Oi 1

Lube Oil

System
System
System
System
System
System
System

Sy!?tern

Sy. tern
System
System
System
System
System
System
System
System
Sy;stem
.Sy;stem
System
System
System
System
System
System
System
System

Square 0
Square 0
Fenwall
Square D.

Squar'e 0
Fenwall
Square D

Square 0
Telmar
Telmar
Telmar
Barksdale
Barksdale
Barksdale
Bark.'dal e
Ba.rksda 1 e
Barksdale
GM

GM

Bark.sda1 e
Barks da1 e
Barksdale
Barksdale
Scluaire 0
S'cluaire 0
Barksdale
Barksda.le

9025
9025
710i6
902,5
9025
7106
9025
9025
540
540
540
I=lH-H90
,E1H-H90
I.:1H-H90
ElH-H90
ElH-H90
ElH-H90
PM-526
PM-526
ElH-H90
E1H-H90
E1H-H90
'ElH-H90
AMHI3

AMN3
ElH-H90
E1HI-H90

Dry
Ory
Dry
Dry
Ory
Dry
Dry
Dry
Dry
Dry
Dry
Ory
Ory

. Ory
Ory
Dry
Ory
Giry
Dry
Dry
Dry
Dry
Dry
Dry
CIry
CIry
CIry

Cl
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TABLE 27

HBN DIESEL GENERATOR BUILDING SNITCHES

Instrument A lication Make Model Contact
~Toe

LS-18-38A
LS-18-388
LS-18-38C'S-18-380

LS-18-39A
LS-18-398
LS-18-39C
LS-18-390
LS-18-40A
LS-18-408
LS-18-40C
LS-18-400
LS-18-41A
LS-18-418
LS-18-41C
LS-18-410

Storage Tank 1A-A
Storage Tank 1A-A
Storage Tank lA-A
Storage Tank 1A-A
Storage Tank 2A-A
Storage Tank 2A-A
Storage Tank 2A-A
Storage Tank 2A-A
Storage Tank 18-8
Storage Tank 18-8
Storage Tank 18-8
Storage Tank 18-8
Storage Tank 28-8
Storage Tank 28-8
Storage Tank 28-8
Storage Tank 28-8

Robert
Robert
Robert
Robert
Robert
Robert
Robert
Robert
Robert
Robert
Robert
Robert
Robert
Robert
Robert
Robert

Shaw 554C282
Shaw 554C282
Shaw 554C282
Shaw 554C282
Shaw 554C282
Shaw 554CZB2
Shaw 554C282
Shaw 554C2B2
Shaw 554C282
Shaw 554C282
Shaw 554C282
Shaw 554C282
Shaw 554C2B2
Shaw 554C282
Shaw 554CZB2
Shaw 554CZB2

Ory
Ory
Ory
Ory
Ory
Dry
Dry
Dry
Dry
Ory
Ory
Dry
Ory
Ory
Dry
Ory

The above level switches
Generator Building.

are located i n Panel 0-R-144 remote from the Diesel

LS-18-62A/1
L'S-18-62A/2
LS-18-62A/3
LS-18-62A/4
LS-18-628/1
LS-18-628'/2
LS-18-62B/3
LS-18-628/4

LS-18-63A/1'S-18-63A/2

LS-18-63A/3'S-18-63A/4

LS-18-63B/1
LS-18-63B/2
LS-18-638/3
LS-18-638/4
LS-18-64A/1

Oay Tank 1

Oay Tank 1

Oay Tank 1

Day Tank 1

Oay Tank 1

Oay Tank 1

Oay Tank 1

Oay Tank 1

Oay Tank 1

Oay Tank 1

Oay Tank 1

Day Tank l.
Oay Tank 1

Day Tank 1

Day Tank 1

Day Tank 1

Day Tank 1

Gems
Gems
Gems
Gems
Gems
Gems
Gems
Gems
Gems
Gems
Gems
Gems
Gems
Gems
Gems
Gems

'ems

Kit 24576 Dry"
Kit 24576 Dry*
Kit 24576 Dry*
Kit 24576

Dry'it

24576 Ory"
Kit 24576

Ory'it

24576 Dry*
Kit 24576

Dry'it

24576 Dry*
Kit 24576 Dry*
Kit 24576 Ory"
Kit 24576

Ory'it

24576
Dry'it

24576
Ory'it

24576
Ory'it

24576
Dry'it

24576

Ory'nstruments

are mounted inside the Fuel Oil Day Tank. Vendor prints were
used for verification. The number 24576 is the Gems "Fabri-Level" switch
kit part number.
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Instrument

TABLE 27 (cont'd)

Hake Hoclel Contact

LS-18-64A/2
LS-18-64A/3
LS-18-64A/4
LS-18-648/1
LS-18-648/2
LS-18-648/3
LS-18-648/4
LS-18-77A/1
LS-18»77A/2
LS-18-77A/3
LS-18-77A/4
LS-18-778/1
LS-18-778/2
LS-18-77B/3
LS-18-778/4
LS-18-78A/1
LS-18-78A/2
LS-,18«7&A/3
LS-18-78A/4
LS-18-7&B/1
LS-18-788/2
LS-18-7&B/3
LS»18-788/4
LS-18-79A/1
LS-18-79A/2
LS-18-79A/3
LS-1 8-79A I4
LS-18-79B/1
.LS-18-79B/2
LS-18-798/3
LS-18-798/4

PS-1&-66A/1
PS-18-66A/2
PS-18-66A/3
PS-18-66A/4
PS-18-668/1
PS-18-66B/2
PS-.18-66B/3

Day Tank 1

Day Tank 1

Day Tank 1

Oay Tank 1

Oay Tank 1

Day Tank 1

Day Tank 1

Oay Tank 2
Oay Tank 2
Oay Tank 2
Day Tank 2
Oay Tank 2
Oiay Ta,nk 2
Oiay Tank 2
Oiay Tank 2
Oiay Tank 2
Oiay Tank 2
Gay Tank 2
Gay Tank 2
Oay Tank 2
Day Tank 2
Oay Tank 2
Day Tank 2
Day Tank 2
Clay Tank 2
Ciay Tank 2
Clay Tank 2
Clay Tank 2
Oay Tank 2
Ciay Tank 2
Oay Tank 2

F'uel Pump 1

Fuel Pump 1

F'uel Pump 1

Fuel Pump 1

Fuel Pump 1

Fuel Pump 1

Fuel Pump 1

Gems
Gems
Gems
Gems
Gems
Gems
Gems
Gems
Gems
Gems
Gems
Gems
Gems
Gems
Gems
Gems
Gems
Ge.ms

Ge.ms
Gems
Gems
Gems
Gems
Gems
Gems
Gems
Gems
Gems
Gems
Gems
Gems

Barksda,le
Barksda.le
Barksda.le
Barksdale
Barksdale
Barksdale
Barksdale

K1t 24576
K1t 24576
Klt 24576
Klt 24576
Klt 24576

~ Klt 24576
Klt 24576
K1t 24576
Klt 24576
Klt 24576
K1t 24576
Klt '24576
K1t 24576
Klt 24576
Klt 24576
K1t 24576
Klt 24576
Klt 24576
K1t 24576
K1t 24576
K1t 24576
Klt 24576
Klt 24576
K1t 2457'6
Kl,t 2457'6
K1t 24576
Klt 24576
Klt 24576
Klt 24576
Klt 24576
K1t 24576

E1H-M15
ElH-M15

ElH-H15'lH-M15

E1H-M15
ElH-H15
E1H-M15

pryit
pryit
Dry it

pry it

Qry it

Ory"
pryit
Qryit
Qryit
Qryit
p ry it

pryit
pryit
pryit
pryit
pryit
pry it
prytt
pryit ~

p ry it

pry it
prylt
ptrytt
Gory"
Dry"
piryit
p,ry it

p,ryit
piry

it

Orytt
Dry"

Gry
Gry
Gry
Dry
Dry
Dry
Crry

'nstruments are mounted ins1,de the Fuel Oll Day Tank. Vendor prints were usedfor verlflcat1on. The number 24576 is the Gems "Fabri-Level" switch kit part
number.
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TABLE 27 (cont'd)

Hake Model Contact

PS-18-668/4
PS-18-70/1
PS-18-70/2
PS-18-70/3
PS-18-70/4
P S-18-81A/1
PS-18-81A/2
PS-18-81A/3
PS-18-81A'/4
PS-18-81B/1
PS-18-818/2
PS-18-81B/3
PS-18-81B/4
PS-18-85/1
PS-18-85/2
PS-18-85/3

. PS-18-85/4

Fuel Pump 1

.Fuel Header
Fuel Header
Fuel Header
Fuel Header
Fuel Pump 2
Fuel Pump 2
Fuel Pump

2'uel

Pump 2
Fuel Pump 2
Fuel Pump 2
Fuel Pump 2
Fuel Pump 2
Fuel Header
Fuel Header
Fuel Header
Fuel Header

Barksdale
Barksdale
Barksdale
Barksdale
Barksdale
Barksdale
Barksdale
Barksdale
,Barksdale
Barksdale
Barksdale
Barksdale
Barksda'le
Barksdale
Barksdale
Barksdale
Barksdale

ElH-M15
E1H-H90
E1H-M90
E1H-M90
E1H-M90
E1H-M15
E1H-H15
ElH-M15
E1H-M15
E1H-H15
ElH-HlS
ElH-M15
E1H-H15
E1H-H90
E1H-M90
E1H-M90
E1H-M90

Dry
Dry
Ory
Dry
Ory
Ory
Ory
Ory
Dry
Dry
Dry
Dry
Dry
Dry
Dry
Dry
Dry

PS-82-160
PS-82-161
PS-82-162
PS-82-163
PS-82-164
PS-82-165
PS-82-170
PS-82-171
PS-82-172
PS-82-173
PS-82-174
PS-82-175
PS-82-180
PS-82-181

PS-82-190
PS-82-191
PS-82-192
PS-82-193
PS-82-194
PS-82-195
PS-82-200
PS-82-201
PS-82-202
PS-82-203

Starting Air Eng'ine lAl
Starting Air Engine 1A2
Starting Air Tank Engine lA1
Starting Air Tank Engine lA2
Starting Air Tank Engine lA1
Starting Air Tank Engine lA2
Starting Air Engine lA1
Starting Air Engine lA2
Starting Air SPTK Engine 1A1

Starting Air SPTK Engine lA2
Starting Air SPTK Engine 1Al
Starting Air SPTK Engine lA2
Compressor Engine lAl
Compressor Engine lA2

Starting Air Engine 1Bl
Starting Air Engine 1B2
Starting Air Tank Engine 1Bl
Starting Air Tank Engine 182
Starting Air Tank Engine 1Bl
Starting Air Tank Engine 1B2
Starting Air Engine 181

Starting Air Engine 182
Starting Air SPTK Engine 1Bl
Starting Air SPTK Engine 182

Barksdale
Barksdale
Barksdale
Barksdale
Barksdale
Barksdale
Barksdale
.Barksdale
Barksdale
Barksdale
Barksdale
Barksdale
Square 0
Square 0

Barksdale
Barksdale
Barksdale
Barksdale
Barksdale
~Barkqdale
Barksdale
Barksdale
Barksdale
Barksdale

E1H-M15
ElH-M15
E1H-M250
E1H-M250
E1H-M500
E1H-M500
ElH-H15
E1H-M15
ElH-M250
ElH-H250
ElH-H500
ElH-M500
ACH2
ACH2

ElH-H15
ElH-M15
E1H-M2SO
E1H-H250
E1H-M500
E1H-H500
E1H-M15
ElH-H15
ElH-H250
E1H-M250

Ory
Dry
Ory
Ory
Dry
Ory
Dry
Ory
Dry
Ory
Ory
Ory
Ory
Dry

Ory
Dry
Ory

~ Dry
Ory
Dry
Dry
Dry
Dry
Ory
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Instrument AD lication

'ABLE 27 (cont" d)

Make Model Contact

PS-82-204
PS-82-'05
PS-82-210
PS-82-211
PS»82-220
PS-82-221
PS-82-222
PS-82-223
PS-82-224
PS-82-225
PS-82-230
PS-82-231
PS«82-232
PS-82-233
PS-82-'34
PS-82-235
PS-82-240
PS'-82-241

PS-82-250
PS-82-251
PS-82-252
PS-82-253
PS-82-254
PS-82-255
PS-82-260
PS-82-261
PS-82-262
PS-82-263
PS-82-264
PS-82-265
PS-82-270
PS-82-271

Starting Air SPTK Engine 181
Start1ng Air SPTK Engine 182
C'ompressor I=ngine llB1
Compressor IEngine llB2
Starting Air Engine 2A1
Starting Air Eng1ine 2A2
Starting Air Tank Engine 2A1
Starting Air Tank Engine 2A2
Starting A1r Tank Engine

ZA'1','tartingAir Tank Engine 2A2
Starting A1r Eng'ine 2Al
Starting Air. Eng'lne 2A2
Starting Air SPTK Engine 2Al
Starting Air SPTK Engine. 2Al2
Start1ng Air SPTK Engine 2Al
Starting A1,r SPTK Engine 2A2
Compressor Encline 2Al
Compressor Enclinie 2A2

Starting Air Engine 281
Starting Air Engine 282
Starting Air Tank Engine 281
Start1ng Air Tanllc Eng'ine 282
Start1ng Air Tank Eng'ine 281
Start1,ng Air Tank Eng'ine 282
Starting Air i-:ngine 281
Starting A1r I.:ngine 282
Starting Air SPTK Engine 281
Start1lng Air SPTK Engine 282
'Starting Air SPTK Engine 281
Startling Air SPTK Engine 282
Compressor Engine 281
Compressor Engine 282

Barksdale,
'Barksdalle
Square 0

'Square 0
,Barksdale
'arksdale

Barksdale
Barksda'le
Barksdale
Barksda'le

'Ba'rkddale
Barksdale

'Ba'rkSdale
'a'rksda1 e
Barksdale

'a'rksdale
Square 0
Square G

Barksdale
Barksdale
Barksdale
Barks>dale
Barks>dale
Barksdale
Ba,rk. da 1 e
Ba.rksdal e
Bark. da1 e
Barksdale
Barksdale
Barksdale
Square D

Square D

E1H-l'l500
E1H-l 1500
ACWZ
ACW2
E1H-M15
ElH-M15
ElH-H250
E1H-H250
ElH-M500
E1H-M500
E1H-H15
ElH-M15
ElH-H250
ElH-H250
E1H-M500
ElH-M500
ACWZ

ACW2

El H-M15
E1H-H15
E1H-H250
E1H-H250
El,H-M500
E1H-I4l500
El'H-M15
El,H-M15
E1H-H250
E11 H-18250
E1IH-H500
E11H-H500
ACW2

ACW2

Ory
Dry
Dry
Dr'y
Ory
Dry
Dry
Dry
Dry
Dry
Dll y
Dry
0'ry

.:,41
Dry
Dry
Dry
Dry
Dry
Ory
Dry

, Ory
Dry
Dry
Dry
Gry
Ory
Ory

PS-39-50
PS-39-51
PS-39-52
PS-39-55
PS-39-56
LIS-39-36
PS-39-37A

CO2 OG Electrical Board Room ZA-A
C02i Fuel 011 Pump Room
C02i OG Electrica,l l3oard Room 1A-A
C02! OG Electr1ca.l Board Roem '18-'8
CO;i OG Electrica,l l3oard Room '28-8
CO;i Cientrall Un1t
CO;i Central Un1t

Cardox
Cardox
Cardox
(unid'abler)
Allen-Bradley

41 644
4'I 644
4'l 644
0227
836-P17

Cardox 4'I 644
(No switch 1nstal'led)+

Gry

Or.y
Ory
Ory
Dry
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TABLE 27 (cont'd)

Make Model Contact
Tvoe

PS-39-37B
PS-39-37C

PS-39-37D
PS-39-40
PS-39-41
PS-39-42
PS-39-43
PS-39-44

C02 Central Unit
C02 Central Unit

C02 Central Unit
C02 Lube Oil Storage Room
C02 Diesel Generator Room lA-A
C02 Diesel Generator Room 2A-A
CO2 Diesel Generator Room .1B-8
CO2 Diesel Generator Room 2B-B

Allen-Bradley 836
Mercoid/
09-7241-153 R21E
AlIen-Bradley 836
Pyle-Nat ERDC-21+
Pyle-Nat ERQC-21+
Pyle-Nat ERDC-21+
Pyle-Nat 'RDC-Zl+
Pyle-Nat ERDC-21+

Dry
Dry

Dry
Dry
Dry
Dry
Dry
Dry

PS-26-168 Sprinkler Control UEC J302 Dry

+ Instrument tabulations lists these switches as "Cardox Model 41644 approved
substitute."

LS-18-90A-S Storage Tank
LS-18-908-S Storage Tank
LS-18-90D-S Storage Tank

Robert Shaw
Robert Shaw
Robert Shaw

554-C2-B2
554-C2-82
554-C2-82

Dry
Dry
Dry

The above level switches are located in panel O-R-144, remote from the diesel
generator room.

LS-18-100A-S
LS-18-1008-S
LS-18-100D-S
LS-18-100E-S
LS-18-100F-S
LS-18-100G-S
LS-18-104A-S
LS-18-1048-s
LS-18-104D-S
LS-18-104E-5
LS-18-104F-S
LS-18-104G-S

Day Tank 1

Day Tank 1

Day Tank 1

Day Tank 1

Day Tank 1

Day Tank 1

Day Tank 2

Day Tank 2
Day Tank 2

Day Tank 2

Day Tank 2

Day Tank 2

Gems
Gems
Gems
Gems
Gems
Gems
Gems
Gems
Gems
Gems
Gems
Gems

Kit 24576
Kit 24576
Kit 24576
Kl't 24576
Kit 24576
Kit 24576
Klt 24576
Kit 24576
Kit 24576
Kit 24576
Kit 24576
Kit 24576

Dry'ry'ry'ry*

Dry'ry'ry'ry*

Dry'ry'ry*

Dry'

Instruments are mounted inside the
used for verification. The number
kit part number.

fuel oil day tanks. Vendor prints were
24576 is the Gems "Fabri-Level" switch
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Instrument

TABLE 27 (agent"d)

Make Model Contact

PS-18-101A-S
PS-18»1018-S
PS-18-103-S
PS-18-105A-S
PS-18-1058-S
PS-18-107-S
PS-82-300
PS-, 82-301
PS-82-302
PS-82-303
PS-82-304
PS-82-305
PS-82-310
PS-82-311
PS-82-312
PS-82-313
PS-82-314
PS-82-315
PS-82-320
PS-82-321
PS-26-263
PS-26-311

Fuel Pump 1

Fuel Pump l.
Fuel Header 1

Fuel Pump 2
Fuel Pump ?

Fuel Header 2
Starting Air — Engine
Starting Air — Engine
Starting Air - Tank 2
Starting Air - Tank 2
Starting Air - Tank 1

Starting Air - Tank 1

Starting Air - Engine
Starting Air - Engine
Starting Air - SP'TK 2
Starting..Air — SPTK 2
Startirig Air — SPTK 1

Startirig Air - SPTK 1

Compressor - Engine 1

Compressor - Engine 2
Sprinkler Control
Header Air

Ashcrof t
Ashcroft
Ashcroft
Ashcroft
Ashcroft

1 Ashcroft
2 Ashcroft

Ashcroft
Ashcroft
Ashcroft
Ashcroft

11 As,hcrof t
? As,hcroft

Ashcrof t
Ashcroft
Ashcrof t
Ashcroft
Scluare D

Scluare 0
Bark sda1 e
Robert Shaw

8424
8424
8424
8424
8424
8424
8424
8424
8424
8424
8424
8424
8424
8424
8424
8424
8424
ACH2
ACHZ
E1H-815
SP211-C09

Ashcroft '8424 Dry
Dry
Ory
Dry
Dry
Dry
Dry
Dry
Dry
Dry
Ory
Dry
OryI
Dry
Dry
Dry
Dry
Ory
Dry
Dry
Dry
Dry

0

The following instruments of t'e diesel gen'erato''ube oil system were
identified by physical walkdown of the Diesel, Generator Build'lngs:

'PS-82-319/1A1-A

IPS-82-319/2A2-A
IPS-82-319/181-8
IPS-82-319/282-8
IPS-82-320/1A1-A
IPS-82-320/;2A2-A
IPS-82-320/181-8
IPS-82-320/282-8
IPS-82-321/1A1
IPS-82-321/2A1
IPS-82-321/181
IPS-82-321/282,

Turbine 'Soak. back
Turbine Soak. back
Turbine Soak. back
Turbine Soak. back
Turbine Soak. back
Turbine Soak;back
Turbine Soakback
Turbine Soakback
To Eng'lne Alarm
To Eng'lne Alarm
To Engine Al,arm
To Engine Alarm

Ashcroft
Ashcroft
Ashcrof t
Ashcroft
Ashcroft
Ashcroft
Ashcroft
Ashicroft

'arksdale
'Barksdale
Barksdale
Barksdale .

8424
8424
8424
8424
8424
8424.
8424
8424
E1H-M90
E1H-M90
'El H-M90
E1H-M90

Ory'ry

Dry
Ory
Dry
Dry
Ory
Ory
Or)
br)
Or/
Dry

0
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Instrument lication

TABLE 27 (cont'd)

Make Model Contact

Ips-82-322/1A2
IPS-82-322/2A2
IPS-82-322/1B1
IPS-82-322/2B1
IPS-82-323/1A2
Ips-82-323/2A2
Ips-82-323/1B2
Ips-82-323/282
IPS-82-324/1A1
IPS-82-324/2A1
Ips-82-324/IB1
Ips-82-324/2B1
Ips-82-325/1A2
Ips-82-325/2A2
Ips-82-325/182
IPS-82-325/2BZ
IPS-82-326/1A1
Ips-82-326/2A1
IPS-82-326/181
'Ips-82-326/2B1
IPS-.82-327/1A1
Ips-82-327/2A1
Ips-82-327/1B1
IPS-82-327/281
IPS-82-328/1A2
jps-82-328/2A2
Ips-82-328/182
Ips-82-328/282
IPS-82-329/1A2
Ips-82-329/2A2
IPS-82-329/1B2
Ips-82-329/2B2
.Ips-82-330/1A1
Ips-82-330/2A1
Ips-82-330/1B1
IPS-82-330/ZBl
Ips-82-331/1A1-A
Ips-82-331/2A1-A
Ips-82-331/1B1-8
Ips-82-331/2B1-8
IPS-82-332/1A2-A
Ips-82-332/2A2-A
Ips-82-332/182-B
IPS-82-332/282-8

To Engine Alarm
To Engine Alarm
To Engine Alarm
To Engine Alarm
To Engine. Shutdown
To Engine Shutdown
To Engine Shutdown
To Engine Shutdown
To Engine Shutdown
To Engine Shutdown
To Engine Shutdown
To Engine Shutdown
Hi Crankcase Alarm
Hi Crankcase Alarm
Hi Crankcase Alarm
Hi Crankcase Alarm
Hi Crankcase Alarm
Hi Crankcase Alarm
Hi Crankcase Alarm
Hi Crankcase Alarm
l.o Alarm
Lo Alarm
Lo Alarm
Lo Alarm
Lo Alarm
Lo Alarm
l.o Alarm
Lo Alarm
Lo Engine Idle
Lo Engine Idle
Lo Engine Idle
Lo Engine Idle
Lo Engine Idle
Lo Engine Idle
L'o Engine Idle
Lo Engine Idle
Hi Air Intake Alarm
Hi Air Intake Alarm
Hi Air Intake Alarm
Hi'.Air Intake Alarm
Hi Air Intake Alarm
Hi Air Intake Alarm
Hi Air Intake Alarm
Hi Air Intake Alarm

Barksdale
Barksdale
Barksdale
Barksdale
Barksdale
Barksdale
Barksdale
Barksdale
Barksdale
Barksdale
Barksdale
Barksdale
GM

GM

GM

GM

GM

GM

GM

GM

Barksdale
Barksdale
Barksdale
Barksdale
Barksdale
Barksdale
Barksdale
Barksdale
Barksdale
Barksdale
Barksdale
Barksdale
Barksdale
Barksdale
Barksdale
Barksdale
Square D

Square 0
Square 0 .

Square 0
Square 0
Square D

Square D

Square 0

E1H-M90
'E1H-M90
E1H-M90
E1H-M90
ElH-M90
E1H-M90
E1H-M90
E1H-M90
E1H-M90
ElH-M90
E1H-M90
E1H-M90
8362040
8362040
8362040
8362040
8362040
8362040
8362040
8362040
E1H-M90
E1H-M90
E1H-M90
E1H-M90
E1H-M90
E1H-M90
'E1H-M90
E1H-M90
E1H-M90
E1H-M90
ElH-M90
E1H-M90
E1H-M90
E1H-M90
E1H-M90
E1H-M90
AMH3
AMH3
AMH3
AMH3
AMH3
AMN3
AMH3
AMH3

Dry
Ory
Dry
Dry
Ory
Ory
Ory
Dry
Dry
Dry
Dry
Dry
Dry
Dry
Dry
Dry
Dry
Ory
Dry
Ory
Dry
Dry
Ory
Dry
Dry
Dry
Ory
Dry
Dry
Dry
Dry
Dry
Ory
Dry
Dry
Dry
Ory
Dry
Ory
Ory
Dry
Ory
Ory
Ory
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TABI E 27 (cont'd)

Instrument A~ll 1 cat1on Make Model Contact

IPS-82-333/1A1
IPS-82-333/2A1
IPS-82-333/181
IPS-82-333/2B1
IPS-82-334/1A2,
IPS-82-334/2A2',
IPS-82-334/182
IPS-82-334/2B2
IPS-82-337/1A1-A
IPS-82-337/2A1-A
IPS-82-337/181-8
IPS-82-337/281-8
IPS-82-338/1A2-A
IPS-82-338/2A2-A
IPS-82-338/182-8
IPS-82-338/282-8
IPS-82-BCPA/1Al-A
IPS-82-BCPA/2A1-,A
IPS-82»BCPA/181-IB
IPS-82-BCPA/281-B
IPS-82-BCPB/1A2-A
IPS-82-BCPB/2A2-A
IPS-82-BCPB/182-B
IPS-82-BCPB/282-8
IPS-82-5019/8
IPS-82-5020
IPS-82-5021/8
IPS-82-5022/A
IPS-82-5023/8
IPS-82-5024/A
IPS-82-5025
IPS-82-5026
IPS-82-5027/A
IPS-82-5028/8
IPS-82-5029/8
IPS-82-5030/A
IPS-82-5031
IPS-82-5032
IPS-82-5033/A
IPS-82-5034/8
IPS-82-5039/A
IPS-82-5040/8

Start Cutoff Backup
Start Cutoff'ackup
Start Cutoff Backup
Start Cutoff Backup
Start Cutoff Backup
Start Cutoff Backup
'.itart Cutoff Backup
Start Cutoff Backup
Ciriculat1lng Oi 1 Alarm
Ciriculat1lng Oi 1 Alarm
Ciricul atoning 011 Alarm
Ciriculat'ing 011 Alarm
Ciriculat'tng 011 Alarm
Circul at'ing Oil Alarm
C1rcul at'ing 911 Alarm
Circul at ing -01 1 Alarm
O.G. Turbo Soakback
D.G. Turbo Soakback.
D.G. Turbo Soakback.
D.G. Turbo Soakback.
D.G. Turbo Soakback
D.G. Turbo Soakback.
D.G. 1'urbo Soakback,
O.G. 1'urbo Soakback.
Turbo Soakback
't'urbo Soakback
Lo Engine Alarm

'LoEnctinie Alarm
'LoEngine Shutdo'Nn

'o

Engine Shutdo'wn
'1

Crankcase Alarm
IH1 Crankcase Alarm
ILo Alarm
ILo Alarm
ILo Engine Idle
ILo Engine Idle
IH1 Air Intake Alarm
IH1 Air Intake Alarm
Start Cutoff Bac'kup
'Start Cutoff Bac~kup
ID.G. Turbo Soakb'ack
ID.G. Turbo Soakback

Barksdale
Barksdale
Barksdale
Barksdale
Barksdale
Barksdale
Barksdale
Barksdale
Ashcroft
Ashcroft
Ashcroft
Ashcroft
Ashcroft
Ashcroft
Ashcroft
Ashcroft
Ashcroft
Ashcroft
Ashcroft
Ashcroft
As,hcti oft
Ashcroft

'shc~'roft
Ashcroft
Ashcroft
Ashcrof t

's;hcroft
'shcan of't
'shcroft
'~hc'roft

Gh'I

GM

'<hcroft
'shcroft
'~hcroft
'shcroft

Square 0
Squar'e 0

'shcroft
~ Ashcroft
'shcroft
~ Ashcroft

E1H-M90
E1H-M90
E1H-h't90
E1H-M90
E1H-M90
E1H-M90
E1H-M90
E1H-M90
8424
8424
8424
8424
8424
B424
8424
8424
8424
8424
8424
8424
8424
8424
8424
8424
8424
B424
8424
8424
8424
8424
8362040
8362040
8424
8424
8424
8424
Ahtw3
AMH3
8424
8424
8424
8424

Dry
Dry
Dry
Dry
Dry
Dry
Dry
Dry
Dry
Dry
Dry
Dry
Dry
Dry
l)ry
t)ry
t)ry
Ory
Ory
t)ry
Ory
Ory
Ory
Ory
Dry
Dry
Dry
Dry
IDr.y
IDry
IDry
IDry
IDry
IDry
Dry
'Dry
Dry
Dry
Ory
Dry
Dry
Ory 0

3922D-R2 (12/24/87)



TVA EMPLOYEE CONCERNS
SPECIAL PROGRAM

REPORT NUMBER: 22900
REVISION NUMBER: 5
PAGE 0-105 .OF 133

TABLE 28

BFN DIESEL GENERATOR BUILDING SHITCHES

Instrument
I

Aoolication Make Model Contac.
TVD8

(Fuel Oil System, Ref. Dwg. 47W610-18-1, Units 1 & 2)

LS-18-45A,
LS-18-46A,
LS-18-47A,
LS-18-48A'S-18-488

LS-18-48C
LS-18-55A,

0
LS-18-56A,

0
LS-18-57A,

0
PS-18-52A,

0
PS-18-54A,

0

8, C

8, C

8, C

8, C,

Storage Tank A
Storage Tank 8
Storage Tank C

Storage Tank 0
Storage Tank 0
Storage Tank 0
Day Tank A, 8, C, 0

8, C,

8, C,

Engine A, 8, C, D

Priming
Engine A, 8, C, 0
. Normal

8, C, Day Tank A, 8, C, 0

8, C, Day Tank A, 8, C, 0

Meletron
Meletron
Meletron
Meletron
Barksdale
Meletron
Magnetrol

Magnetrol

Magnetrol

Square D

Square D

2122-6SS10A
2122-6SS10A
2122-6SS10A
2122-6SS10A
02T-M18
2222-17SS9
A-103X

A-153-X-TDM

A-153-X-TDM

ACH-25

ACH-25

Dry
Dry
Dry
Dry
Dry
Dry
Mercury

Mercury

Mercury

Dry

(Fuel Oil System, Ref. Dwg. 47H610-18-2, Unit 3)

LS-18-61A,
LS-18-62A,
LS-18-63A,
LS-18-64A,
LS-18-70A,

0
LS-18-72A,

0
PS-18-67A,

0
PS-18-69A,

0

8, C

8, C

8, C

8, C

8, C,

Storage Tank 3A
Storage Tank 38
Storage Tank 3C
Storage Tank

30'D

Day Tank 3A, 38, 3C

Meletron
Meletron
Meletron
Meletron
Magnetrol

8, C,

8, C

Engine 3A, 38, 3C, 3D
Prim(ng

Engine 3A, 38, 3C, 3D
Normal

Square D

Square D

8, C, 30 Day Tank 3A, 38, 3C Magnetrol

2222-17559
2222-17SS9
2222-17SS9
2222-17559
A-103X

A-153-X-TDM

ACH-25

'CH-25

Dry
Dry
Dry
Dry
Mercury

Mercur,

Dry

Dry

HP Fire 'Protection

PS-26-80
PS-26-81
PS-26-82

Preaction Sprinkler
Preaction Sprinkler
Fixed Hater Spray

System, Ref. Dwg. 47H610-26-11)

i'.E.C.
U.E.C.
U.E.C.

5355 Jjx
5355 Jjx
5355 Jjx

Dry
Dry
Dry
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Instrument Ao 'licat1on

TABLE: 28 (cont'd)

Mak'.e Model Contact
'l~oe

C02 Storage, F'lre Protection,,Ref. Dwg. 47N610-39-1, Units 1 & 2 & 47N610-39-2,
'nit3)

LS-39-2B, C

PS-39-3A, 8
PS-.39-3C
PS-39-30, E

PS»39-5

PS-39-6

PS-39-7

PS-39-8

PS-39-9

PS-39-10

PS-39-25

LS-39-338, iC

PS-39-34A, 8
PS-39-36

PS-.39-. 37

PS-39-38

PS-39-39

PS-. 39-40

PS-39-41

PS-39-43

C02 Storage Unit

C02 Storage Unit
C02 Storage Unit
CO2 Storage Unit
C02 DG Electriical Board

Room A

C02 OG Electr1ical Board
Room 8

C02 01esel Generator
Room A.

CO2 01iesel Generator
Room 8

C02 01iesel Generator
Room C

iC02 D'iesel Generator
Rciom 0

~C02 Fuel Oil Transfer
Primp Room

C02 Storage Unit 3

C02 Storage Unit 3

COj OG Electrical Board
Ream 3EA

C02 OG Electrical 13oard
Rcmm 3EB

C02 Diesel Generator
Rrmm 3A

C02 Diesel Generator
R<)om 38

C02 Diesel Generator
R~mm 3C

C02 Diesel Generator
R~mm 3D

C02 Fuell Oil
Transfer'ump

Room 3

Cardox

Al'len Bradley
Mercoid
Al'len Bradley
Cairdox

Cardox

Cardox

Cardox

Cardox

Cardox

Cardox

Cardox

Allen Bradlley
Cardox

Cardox

Cardox

Ca.rdox

Cairdox

Cairdox

Cardox

CIL-'46295
SCR94161-1
(modified)
836
DA-61-3
836
41644

41644

41644

41644

41644

41644

41644

,A-46187
SCR84699-1
(modi fi ed)
836
41644

41644

41644

41644

41644

41644

41644'ercury

Dry
Mercury
Ory,
Dry

Dry

Dry

Dry

Niercury

Dry
Dry.

Dry

Dry

Dry

Ory

Dry

Dry
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Instrument

TABLE 28 (cont'd)

Make Model Contact
~Tv e

(EECW System Ref. Owg. 47W610-67-'1 & 2)

PS-67-54A

PS-67-548
PS-67-55A

PS-67-55B

EECW North Header
Units 1 & 2

EECW North Header Unit 3
EECW South Header
Units 1 & 2

EECW South Header Unit 3

Meletron

Meletron
Meletron

Meletron

2121-32A Dry

2221-25 Ory
2121-3ZA Dry

2221-25 Ory

The following switches in the diesel generator starting air and lube oil systems
were verified by physical walkdown to identify application, make, and model.

(Units 1 and 2),

PS-86-30A, B, C,
0

PS-86-3ZA, B, C,
0

(Unit 3)

PS-82-22A, B, C
0

PS-82-24A, 8, C

0

(Units 1 and 2)

Air Header Left Bank

Air Header .Right Bank

Air Header Left Bank

Air Header Right Bank

Square 0

Square 0

Square D

Square 0

ACW-8

ACW-8

ACW-8

ACW-8

Ory

Dry

Dry

PS-82-25A,
0

PS-82-27A,
0

PS-82-28A,
0

PS-82-29A,
0

B, C, Lube Oil System

B, C, Lube Oil System

B,', Lube Oil System

8, C, Lube Oil System

Square 0

Square 0

Square 0

ACW-25

ACW-25

ACW-25

Ory

Dry

Dry

Micro Switch M8805/1-012 Dry

Vendor ID (LS)
LOL

Lube Oil System 'GM Pat t ¹8445672 Dry

3922D-R2 (12/24/87)
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Instrument Aoolication

TABLE 28 (cont'd)

Make Model Contact
T~oe

(EECW System Ref. Dwg. 47H610-67-1 IE 2) (conNnued)
(Unit 3)

Vendor ID (P',S)
CPS

PS-82-12A, 8, C,
0

PS-82-, 13A, B, C,
0

PS-82-14A, B, C,
0

Vendor ID (LS)
LOL

Lube Oil System

Lube Otl System

Lube Oil System

,Lube Oil System

Lube Oil System

Square 0

Square 0

'Square 0

iGM

ACH-25 Dry

ACH-25

ACH-25

Dry

Dry

Part 48445672 Dry

Cl

Micro Switch M8805/'1-012 Dr y
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TABLE 29

BLN DIESEL GENERATOR BUILDING — PROCESS SENSING SHITCHES

elt—'" " Make Model
Contact
~Te

Fuel Otl System -'ystem FF (typical for units 1 and 2):

ILS-0188 Drip Tank HTNK-018-8

ILS-019A-A. Day Tank HTNK-019-A

ILS-0198-A Day Tank MTNK-019-A

ILS-019-A Day Tank HTNK-019-A

ILS-020A

IDS-035A

IDS-0368

IDS-0378

IDS-038A

Drip Tank MTNK-020-A

Eng Fuel PP Strainer

Eng Fuel PP Strainer

DC Fuel PP Strainer

DC Fuel PP Strainer

FDS-118C-A Fuel Oil Filter

FDS-218C-8 Fuel Oil Filter

ILS-017A-8 Day Tank HTNK-017-8

ILS-0178-8 Day Tank HTNK-017-8

ILS-017-8 Day Tank HTNK-017-8

Hagnetrol B)0-1H2A
e

Dry+

Magnetrol 810-1H2A Dry+

Magnetrol 810-1H2A Dry+

Hagnetrol 815-1H2C Dry+

Magnetrol A103F-SIM3 Dry+

'Barksdale DPDIT-M-80

Barksdale DPDIT-H-80

Barksdale DPDIT-M-90

Barksdale DPDIT-M-90

Barksdale DPDIT-H-80

Barksdale DPDIT-M-80

Dry

Dry

Dry

Dry

Dry

Dry

Magnetrol 810-1H2A Dry+

Magnetrol 815-1H2C Dry+

Magnetrol A103F-SlM3 Dry+

+Indicates switch not installed in unit 2.
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Instrument

TABLE 29 (CONT'0)

Make Model
Contact

~T)e

Starting Air System — System RG (typical for units 'I and 2):

IPS-001-A Air Receiver MRCR 001A

IPS-002-A

IPS-003-8

Ai,r IReceiver MRCR 002A

Air Rec:elver MFICR 0038

IPS-004-8 Atir Receiver, HFtCR 0048

FPS-033A-A Starting Alr System

FPS-0338-A Starting Air System

FPS-034A-8 Starting Air System

FPS-0348-8 Starting Air System

FPS-035A-A Starting Air System

FPS-0358-A Starting,Air System

FPS-036A-A Starting,Air System

FPS-0368-A .Starting Air System

FPS-037A-8 'Starting Air S.ystem

FPS-0378-8 Starting Air System

FPS-038A-8 Starting Air System

FPS-0388-8 Starting Air System

Barksdale/Micro

Barksdale/Micro

Switch Ory

Switch Dry

Bar ksdal e/t M cro Swi tch Dry

Bar ksda 1 e/Hi ciro Swi .ch Dry

Barksdale/Micro

Barksdale/Hiero

Switch Ory

Switch Dry

Barksdale/Micro Sw'itch Dry

Barksdale/Micro Switch Dry

Barksdale/Hiero Switch Dry

Square D ASG-ll Dry

,Square 0 ASG-11 Dry

Square D ASG-11 Ory

Square D ASG-11 Dry

Barksdale/Miicro Switch Dry

Barksdale/Mlicro Switch Dry

Barksdale/Mlicro Switclh Dry

4I
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Instrument A lication

TABL'E 29 (CONT'0)

Make Model
Contact
~Tv e

Standby Diesel Generator and Controls — System RT (typical for units 1 and 2)'.

FPS-212-A
'PS-SC

FPS-2128-8
'PS-BC

FPS-213-A,
'PS-80

FPS-2138-8
'PS-80

FPS-214-A
'PS-9A

FPS-215-8
'PS-9A

FPS-216-A
'PS-98

FPS-217-8
'PS-98

FPS-218-A
'PS-9C

FPS-219-8
'PS-9C

FPS-220-A
*PS-90

FPS-221-8'PS-9D

Lube Oil Pump-A start

Lube Oil Pump-8 start

Lube Oil Pump-A stop

Lube Oil Pump-8 stop

Exciter 'Reg Lockout

Exciter Reg Lockout

Generator Bkr Trip

Generator Bkr Trip

Unit A Tripped

Unit 8 Tripped

Unit A Tripped

Unit 8 Tripped

Barksdale *ElH Series Dry

Barksdale EIH Series ~ Dry

Barksdale ElH Series Dry+

Barksdale ElH Series Dry+

Barksdale/Microswitch .Dry

Barksdale/Microswitch Dry

Barksdale/Microswitch Dry

Barksdale/Microswi tch Dry

Barksdale/Microswitch Dry

Barksdale/Microswitch Dry

Barksdale/Microswi tch Dry

Barksdale/Microswitch Dry

'Indicates vendor cross-reference number
+Indicates switch not installed in unit 2
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Instrument

TABLE 29 (CONT'D)

lHake Model
Contact;

~T e

FPS-222-A
~PS-10A .

FPS-223-8
PS-10A

FPS-224-A
'PS-108

FPS-225-8
'PS-108

FPS-226-A
*PS-10C

FPS-227-8
"PS-10C

FPS-228-.A
*PS-100

FPS-229-8
'PS-10D

FPS-230-A
PS-10E

FPS-231-8
*PS-10E

FPS-232-A
'-PS-10F

FPS-233-8
'PS-10F

FPS-234-A
'PS-12A

Governor Orcep

Governor Droop

Governor Droop

Governor Droop

Emergency start

Emergency start

Engine Stop

Eng'ine Stop

Emergency start

Emergency start

Shutdown syst active

Shutdown syst active

Manual start

Barksdal e/Hi croswi tch Dry

Barksdale/Microswifich Dry

Barksdale/Hicroswi tch Dry

Barksdale/Hicroswi tch Ory

Barksdale/Hicroswitch Dry

Barksdale/Hicroswitch Dry

Barksdale/Hicroswitch Dry

Barksdalle/Mirroswitch Dry

Barksdale/Microswitch Ory

Barks,da'le/Hicroswi,tch Dry

Barksdale/Hicroswitch Ory

Bark! dale/Hicroswitch Ory

Barksdale/Hi.croswitch Ory

Il

ik
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Instrument

TABLE 29 (CONT'0)

Make Model
Contact
~Tv e

FPS-235-8
*PS-12A

FPS-236-A
'PS-128

FPS-237-8
'PS-1-28

FPS-238-A
'PS-13C

FPS-239-8.
'PS-13C

FPS-240-A
'PS-13D

FPS-'41-8
'PS-130

FPS-242-A
'PS-13E

FPS-243-8
'PS-13E

FPS-244-A
'PS-14C

FPS-245-8
*PS-14C

FPS-246-A
'PS-15C

Manual start

Manual start

Manual start

Barring Device Lockout

Barring Device Lockout

Barring Dev,ice Lockout

Barring Device Lockout

Barring Device Lockout

Barring Device Lockout

Jacket Hater Temperature

Jacket Hater Temperature

Bearing Temperature

,Barksdale/Microswitch. Dry

Barksdale/Microswitch Dry

Barksdale/Microswi.tch Dry

Barksdal e/Hi croswi tch Dry

Barksdale/Hicroswitch. Dry

Barksdale/Hicroswi,tch Dry

Barksdale/Microswitch Dry

Barksdale/Microswitch Dry

Barksdale/Microswitch Dry

Barksdale/Hicroswitch Dry

Barksdale/Microswitch Dry

'Barksdale/Microswitch Dry
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Instrument A licat'ion

TABLE 29 <COINT'0)

Mlake ~ Model
Contact

FPS-247-'
'PS-15C

FPS-248-A
'PS-16C

FPS-249-8
PS-16C

Bearing Temperature

Lube Oil'emperature

Lube Oil 1'emperature

Barksdale/Hicroswitch Dry

Bark'sdale/Microswitch Dry

Barksdale/Hicroswitch Ory

FPS-250-A
'PS-17C

FPS-251-'8
'PS-17C

Lube Oil Filter

Lube Oil Filter

Barksdale/OPDIT-M80

Barksdla 1 e/DPOI T-M80

Dry

Dry

FPS-252-A
'PS-19C

FPS-253-8
'PS-19C

FPS-254-A
'PS-20C

FPS-255-8
'PS-20C

-FPS-256-A
"PS-21C

FPS-257-8
'PS-21C

FPS-258-A
*PS-22C

FPS-259-8
'PS-22C

Turbo Oil

Turbo Oil

Turbo Oil Left Bank

Turbo Oil Left Bank

Jacket Hater

Jacket Water

Jacket Hater

Jacket Hater

Barksdaie/Microswitch Dry

I3arksdale/Mlcroswitch Dry

I3arksdal ie/Hii croswi tch Dry

I3arksda lie/Mlicroswi tch Dr y

IBarksdale/Mlicroswitch Dry

IBarksdale/Mlicroswitch Dry

Barksdale/Hicroswltch Dry

Barksdale/Microswitch Ory

0

II
'3922D-R2 ('12/24/87)



TVA EMPLOYEE CONCERNS
SPECIAL PROGRAM

REPORT NUMBER: 22900
REVISION NUMBER: 5
PAGE 0-115 OF 133

Instrument Ao lication

TABLE 29 (CONT'0)

Make Model
Contact

Tvoe

FPS-260-A
'PS-23C

FPS-261-8
'PS-23C

FPS-263-8
'PS-25C

FPS-264-A
'PS-25C

FPS-265-8
'PS-26C

FPS-266-A
'PS-26C

FPS-267-8
'PS-27C

FPS-268-A
'PS-27C

FPS-269-8
'PS-29C

FPS-270-A
'PS-29C

FPS-271-8
'PS-29C

FPS-272-A
'PS-290

FPS-273-8
'PS-30A

Lockout with Delay

Lockout with Delay

Lube Oil

Lube Oil

Vibration Trip

Vibration Trip

Crankcase

Crankcase

Overspeed Trip

Overspeed Trip

Overspeed Trip

Overspeed Trip

Field Flash

Barksdale/Microswitch Dry

Barksdale/Microswitch Dry

Barksdale/Hicroswitch Dry

'Barksdale/Hicroswi ich Dry

Barksdale/Microswitch Dry

Barksdale/Microswitch Dry

Barksdale/Hicroswitch Dry

Barksdale/Hicroswi tch Dry

Barksdale/Hicroswitch Dry

Barksdale/Hicroswitch Dry

Barksdale/Microswitch Dry

Barksdale/Hicroswitch Dry

Barksdale/Microswitch Dry
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Instrument

TABLE'9 <COIVT'0)

Nlake Model
Contact

'T~ie

FPS-274-,A
'PS-30A

FPS-275-8
CPS-308

FPS-276-A
'PS-308

FPS-277-8
'PS-31A

FPS-278-A
'PS-31A

FPS-280-A
'PS-318

FPS-281-8
'PS-318

FPS-282-A
'PS-31C

FPS-283-8
'PS-31C

FPS-284-A
'PS-310

FPS-285-8
'PS-310

FPS-286-A
~PS-32A

FPS-287-8
'PS«32A

Field Flash

Field Flash

Field Flash

DC Power. A'vail. (Spare)

DC Power Avail. (Spare)

0C Power Avail., (Spare)

OC Power Ava.il,. (Spare)

DC Power Available

OC Power Available

OC.Power Available

OC Power Available

Exciter- Regulation

Exc11ter Regulation.

Barksdale/Microswitch Dry

Barksdale/Microswitch Ory

Barlicsdal e/Ml croswi tch Dry

Barksdale/Mlcroswltch Dry

Barksclale/Microswitch Ory

Barksdalie/Microswitch Dry

Barksdale/Microswitch. Dry

Barksdale/Microswitch Dry

Barksdale/Microswitch Dry

Barksdale/Microswitch Dry

Barksdale/Microswitch Ory

Barksdale/Microswitch Diry

Barksdale/Microswitch Dry

0

4I
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Instrument

TABLE 29 (CONT'0)

Hake Model
Contact
~Te

FPS-288-A
~PS-328

FPS-289-8
*PS-328

FPS-290-A
*PS-3288

FPS-291-8
*PS-3288

FPS-292-A
'PS-32C

FPS-293-8
"PS-32C

FPS-294-A
'PS-32E

FPS-295-8
*PS-32E

FPS-296-A
*PS-33A

FPS-297-8
*PS-33A

FPS-298-A
'PS-338

FPS-299-8
%PS-338

FPS-300-A
'PS-33C

Exciter Reg. Enable

Exciter Reg. Enable

Fuel Oil Booster Pump

Fuel Oil Booster Pump

Diesel Starting

Diesel Starting

Diesel Starting

Diesel Starting

Synchronous speed

Synchronous 'speed

Synchronous speed

Synchronous speed

Synchronous speed

Barksdale/Microswitch Dry

Barksdale/Hicroswitch Dry

Barksdale/Microswitch Dry

- Barksdale/Hicroswitch Dry

Barksdale/Microswitch Dry

Barksdale/Microswitch Dry

Barksdale/Microswitch Dry

Barksdale/Microswitch Dry

Barksdale/Microswitch Dry

Barksdale/Hicroswitch Dry

Barksdale/Microswitch Dry

Barksdale/Hicroswi tch Dry

Barksdale/Hicroswitch Dry

39220-R2 (12/24/87)



TVA EMPLOYEE CONCERNS
SPECIAL PROGRAll

REPORT NUMBER: 22900
REVISION NUMBER: 5

PAGE 0-118 Ol. 133

Instrument ,A~il i c at ion

TABLE 29 (CONT'0)

Make Model
Contact

FPS-301-8
'PS-33C

FPS-302-A
'PS-330

FPS-303-8
'PS-330

FPS-304-A
'PS-33E

FPS-305-8
'PS-33E

FPS-306-A
'PS-3388

FPS-'307-8
'PS-3388

FPS-308-A
'PS-34C

FPS-309-8
'PS-34C

FPS-310-A
'PS-39C

FPS-311-8
"PS-39C

'FPS-312-A
'PS-40A

FPS-313-8
'PS-40A

Synchronous speed

Synchronous speed

Synchronous speed

Synchronous speed

Syrichronous speed

Synchronous speed

Synchronous speed

Ready to Load

Ready to Load

Control Air

Con'trol Air

Operation/Maintenance

Operation/Hain,tenance

I3arksdale/Microswitch Dry

13arksdal e/Mi croswi tch Dry

IBarksdale/Microswi,tch Ory

Barksdale/Hicroswitch Dry

Barksdale/Hicroswitch Dry

Barksdale/llicroswitch Dry

Barksdale/Microswitch Dry

Barksdale/Microswitch Dry

Barksdale/Microswitch Ory

Barksdale/Hicroswi 1ch Dry

Barksdale/Hicroswi tch Ory

Barksdale/Hicroswitch Ory

Barksdale/Microewi tch Dry

0

0
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Instrument Ao lication

TABLE 29 (CONT'0)

Make Model
Contact
~Te

FPS-314-A
*PS-408

FPS-315-8
'PS-408

FPS-318-A
*PS-42C

FPS-319-8
'PS-42C

FPS-320-A
'PS-43C

FPS-321-8
'PS-43C

FPS-322-A
OPS-44C

'FPS-323-8
'PS-44C

Operation/Maintenance

Operation/Maintenance

Lube Oil Trip

Lube Oil Trip

Turbo Oil

Turbo Oil

Generator Differential

Generator Differential

Barksdale/Hicroswitch Dry

Barksdale/Microswitch Dry

Barksdale/Hicroswitch Dry

Barksdale/Microswitch Dry

Barksdale/Hicroswitch Dry

Barksdale/Hicroswitch Dry

Barksdale/Hicroswitch Dry

Barksdale/Hicroswitch Dry

FPS-324-A
'PS-37C

FPS-325-8
'PS-37C

Jacket Hater Level

Jacket Hater Level

Dwyer

Dwyer

1823

1823

Dry+

FDPS-649-A=
FDPS-650-8

FLS-655-A
FLS-656-8

Lube Oil Strainer
Lube Oil Strainer

Lube Oil Level
Lube Oil Level

Barksdale
Barksdale

DPDIT-M80 Dry
DPDIT-MBO Dry

Magnetrol A-153F-K-SIM-3 Dry
Magnetrol A-153F-I:-SIM-3 Dry

+Indicates switch not installed in unit 2

3922D-R2 (12/24/87)



TVA EIMPLOYEE CONCERNS
SPECIAL PROGRAM

REPORT NUMBER: 22900
REVISION NUMBER:. 5
PAGE D-120 OF 13;I

Instrument Aotol 'I cation

TABLE 29 (CONT'0)

Make Model
Contact

Tvoe

C02 Storage, Fire Protection arid Purge System — Sy. tern GC (typical for
units 1 and 2):

ILIS-001-N C02 Unit

IPS-001-N C02 Storage Tank

IPS-001G-N C02 Refrigerant IHigh

IPS-001H-N C02 Control

IPS-001I-N C02 Refrigerant Low

Cardox A-46295 SCR94161 Dry

Al 'I en-Brad'I ey 836P17

Al 'I en-Brad'I ey 836

Ory

!)ry

Mercoid DS7241-153 Dry

DryAl 1 en-Br'ad'I ey 836AL32

IPS-Oll-N C02 Oil 'Transfer Pump
Roolll

'IPS-012-N C02 Diesel Generator
Room A

IPS-013-N C02 DII ese 1 Generator
IRoom 8

IPS-014-N, C02 Ellect. Board
IRoom A

IPS-015-N iC02 E'lect. Board
Room 8 .

ASCO

ASCO

ASCO

ASICO

ASiCO

S811,AK

S811,AK

5811AK

SBllAK

5811AK

Ory

Dry

Dry

Dry

High-pressure Fire Protection System — System RF (typical for units 1 and 2)"

IPS-009 Sprinkler Preactior>
Val ve

ASCO S811AK

IDry'PS-009A

Sprinkler Preact'ion
Monitor

ASCO . S821AK IDry

IP5-D10

IP5-D10A Spr inllcler Preact:ion
Monitor

ASCO

Sprinkler f'react:ion Valve ASCO- S811AK

S821AK

Pry

Dry

39220-R2 (12/24/87)
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PAtiE U-I2R of l33

Huniturs/
Plant

Stream/S steta/Area Hunilured FSAK Stu
UeteClvr belecturS/
~[ M niaar Retaarks

I inaaiil I i!1»ent Hnnitai ~ c t'Cunt aiJI

a leant L igttid UIScharge -scint. Nut noted by KUN Stk. Added to StIM
Subseuuenl tv FStul 6 SI.R (UC-V-aJaOa K/)i

lurbine Building Suaxt
fffluent

I SC Ittt- Neat na ~ I eit iiai atJaN Stk
Added tu Silh subsequent to FSAR IS Stli

Gaseous flt lueaac tauat t lut a

iiasle has Holdup Sysloa
ffi iuent

I I -Scint. Same as SiIN.

Cundenler VaCutaa KxhauSt-
Hormal Range

Condenser Vacuiaa txttaust-
High iiange

Condenser Vacula fxtiaust-
Post Accident

Fuel I'uol Radiatiun

sc ant

-Scint.

tati luu«

tati IUbe

Same a s SQN ~

Satae aS SIIN.

tiut noted by KUH Stk.
Adatiidl tn aailN ciibconii»nt tn Fcall L ctp
(UC-V-9.Ua K/I.

Same as Silti.
tiut nuted by KUH SER.

Cuntainment Uui lding-
Loatel Compat'tment-
Hurmal kaiige

-Se tnt.
-Sa iatt
-Scint./

C~ lube

Smae as SIItt.
But Iauile J b» Klalt a fk

JUuiaU-KZ ( IZ/Zl/U/)



Indll JU
SIIH AHU IIUH IIAUIAIIUHI+IHIIukltlu SVSILHS

KLPURI HUHUtkl 22900
ktVISIUH NURBtkl 5
PAut U- IZJ uf l33

Huni lur'
Plant

Strealx/S slee/Area Hunltured FsAR Slit
Ue lee lur UvleClur S/

tkIni lur Remarks

baseuus Lt t IUent Hunl lors (cUUL d)

Cuntal!vxent Uuilding-
Upper L'IXxpartII!ent-
Nunllal Range

-SC Inl.
-Sc lnl ~

-ScinL./
4H lubv

Saoe as SIIN.
Hut noted by HUH Stk.

l ulltalllNent BUl id lug
Luaer Co!SIartlllent-
Acc idellt Hange

Upper Clxxpartlne!It-
Acc ident kange

Shield Uui lding Exhaust -,

Nulxlal Range

Iun LII
JlxbeI'on

cna!xber

-Sc Int.
4H lubv

Four lavnlturs/plant ~

added by HU-UC-30-7, HI.

I'our lxuniturS/plant
addvd by MU-UC-'JU-l, Hl.

sa!xe as slIN excepL 3 deteclors/
xxlnitui are pruvided (UC-V-g.0, HZ). SEH

does not note 4H tube.

Shield Building fxnaust - 2 - UH lube
Accident Range

Nut nulvd by HUN Stk.
Added to SIIN subsequent to FSAH IS 'Mk
(UC-V-g.U, H/) ~

Aux i I sary 'Uui lding
Fxhaust

I I -Scint.
-Scint.
-Scint./

4H lube

Salxe as SIIH.

sl.rvice Uui ldiilg
txhaUSL

I -Scillt.
-Sc lnl.
-Sc int./

4H lubv

>ax~ as SIIH.
Nut nULvd by HUN Stk.

3UUUU-HZ ( le/Zl/U/)



Inalt
SIIII AKU Kdd KHUlnllull ilukl iud lhu SYSItHS

NtPUNI NWdtk: ZZVOU
KEYI 5IUN NUHUtk: b
PAul. 0 ll4 of IJ3

HI!UlLors/
Plant

Streal!I/b steel/Area Hunltur«U Fsnk MN
Ue l!r!;Lu

I'l
u«leetvrS/
I ilrur Ken!ark s

4asi.uus tffluent Huniturs (cunt'U)

lialn Luntrul koala
A}r lntak«, Nura!al
U r Ial gelll y lolll

Cunta}noent Purge
AII'xhi}ust

Hain Stetual lnl! kadlat }un~

UUU OIIU ~ ~ ~ ljl~ IIIIII'jjl

AI ea Rad}aL ion Hunl turs

~ ~
' Irl

4 4 -k Inl.

U - 4H lube

~ IUl UUll U Uy KUII Pc,}I

5!IN Fs!UI states "2 axn!iturs/
piant." kevisea by UC-V-g.U, KL tu "4
euniturs/plant."

Sa!!Pe as SUN.

NuL pruvided lur SIIN.
Nul noted by kkl} btk, sat lsl Ies K4 I ~ 9/l
kev.

Auxiliary Oui lding Areas
spent Fuel Poul
Reste Packaging
I.III~ IIIPUInl IIPCun
Fuel Pool Pump
\ ulrl}I \ UUI Ing IIL~ Lxth ~

balNP le Ro!xa
Hux. ril V!xxps
kaste Evapr .lank
keacL. HUY Ud.
kkk P!xm}

Personnel tock

I I
I I

I I
C C

I I

I I

4H luh«
4H lube
IUH Ilabrl
4H I ube

~ . ~ .4I1 I UUll
4H luu«
4H lube
4H lube
4H lube
Iat I ~ r!I. ~

4H lube

salve as SIIN

Neaclur Uullding Area>
Relueling I lour 4 S 4H lube Nut pruvided lor s!IN, but 54N provides

Ux}n!ters al reaclur bul idion access I!alen
and p«rsunnel lock lor each unit.

JUuuh-Kl'. ll//LI/O/]



Indtt JIJ

84N hhu RUN Knulnl ldn I%Alliud lku SYSILHS

Hun1tur>/
Plant Ueteclur uutec Lure/

Streara/S steu/Ar«a Hun ectured fbAH SLK ~I>e Hunitur

lltPUKI NUK6LK: H900
KLVISIUN NINULK: b
PAbf U-IZS uf 133

KeuarkS

Area kadiatiun Huniturs

In>trueent Kuuai

Halo LunLrol kudzu

A irburiie Par L icu I ate Hu« i turs

Aual liary Uuilding Aleas
SpenL Fuel Puul
Sample Roosts

UeCullLaMillaLlull
Maste Packaging
Ueneral Spaces

Hain ConLrol Rooll

a bH lube

I I bH lube

I I -Saint. I
-Sc<«t. I

I I -Sc int. I

-Scint. ~ I
-Scint. '

I I -Sc lnt.

SJloc as S4N

Sane as SAN

rtot pruvided Iur h4N.
Added to S4N subsequent tu FsAK 4 stk
(dC-V-V.U, RZ).
Not provided fur 54N.
Nut pruvided fur St(N.
NuL pruvided lur S4N.

Added to S4N subsequent to FSAR and SER

(UC-V-V.U, RC).

Primary Contairuueqt,
Noreal Range -Scint. Nut provided fur S4N.

JUbbU-KZ (IÃ/Zl/Ul)



Indll zl
btIN KHb ttukl futtS tidl Itii.'LUiii.U IN Jttk KHS

KIPUN I NUHULK'VUO
'LVISIUN NllfttM:

PAbE 0-ld6 of 133

btfe Jvl/b steki/Afe4 Holi i tui'eit
Honitufs/ Ueteltui Uetecturs/ Uasis for Inclusion as given by

pl s ~l ssssis r g N-UC-V-g.0 KZ

ke ac tur Luu I ant Ura in
lank Uisliiarge

Cuntaitvvent Uui ldiiig F luur
Jiid LqulpNelll Ul 4tll buvsp
Uischalge

4 isH lobe I

4 isH lube I

lu satisly reiiuir~vvents fur
be<Lion IV.A frott "fVA Nuclear
prssnt.ua ksVissW falls fsusrce nss

Nuclea'r Safety," Hay lg/g
su. v s. ~ ... ~ ~ '. s .—. ~ ~ ~isses ~ suut fi:Sits L isig s fussi shi
Iessolls le Jrtled

Sasve as above.

Kestilual tleJL KLvvuval Lilies Idt lsslss

loll Ctlasktser
v Le 44 JuuVc ~

Uuts id'untaitgiettt I'ersikkiel
s I4 ll,ii

bH tube pruvidssl Js pJft Ul early plJIIL
design. Nu lunger required due
tu Jdditiuna I lontairvvent
tvottiturs pruvid«d, but will be
rs iains sl tur ttse wrs Ss nt

JUu/U-KZ II//s.'I/O/)



IAULL

ULH KAUIAIldh HUIII IUKlhu sTsILH

KLPUKI tiUHtttK: 22gUU
Kl'.VlSlutl ttUHUEit:
PAlIL U-l21 uf l3J

Stre4iu/s stem/Area Hu»l tur«d

HunlturS/
Unit ur

CINIIIIVII Kemarks

PKUl.l SS AttU tFFLULNI KAUIUHCfIVII'UItIIUKlhbAtlU SAHKLINu STSILHS (PLKHSS)

I. LIas«uus fI I luent Hv»lturs

Statiun vent - luw rang«

Station vent - higll range

Containment purge eIInausl

Iurtllne Uuilding vent

Cond«user vacuum puIIIp exhaust-
low range

Condenser vacuum pimSI e~tlaust-
nigh r'ange

Haste disposal system g4S deCay
tanks

2/u»it

I /unl t

2/unit

I /c Imiiiun

I/unl t

I/uni L

I /cuuImln

I wu un uIIIL I lnsLa I l«d

tluIIL'llst4I ILU

Iwu un uniL I installed

tlut in>L4lled

tlun« instal led

tluIIe lnstal ILd

Installed

lutal gaseuus «tflu«nL Iwniturs - Ib

2. LI uid Lfflu«nt Hunlturs

Plant liquid eff lu«nt

Haste disposal system

Iurtllne Uui lding simsl/discharge

Haste disposal lines

I/LimIItun

I /ciNumln

I /c imIiiuil

//LulIImIII

Hill insta I ieit

Iilstal led

tlut ill>tailed

Hun« installed

JUUUU-KZ ( I 2/2 I/O/]



lfstatt JE.,

ULlt ltslulnl IUK ttatstl IUItlhu QYUILH

atLPOll NUHUtk 1 829UU
KLVlbIUtt ttNCLK: 5
PA1'L U-IUU ut 133

Stre Jsas/s steN/sirea Hunl tufeal

Huniturs/
Unit

ol'uuassun

Ka1Jrks

Ausft l fary butler blu«du«sa sussta
d ISCllaf ye

l4L snop t JE:i I ity dlsclaarue

I /1.'Osis ssun

I /c I1I1 as II I

ttut ialSLJII«d

tlvL IUSI Jl 1, ~ I

I.. ~ I I .. . '
~ .. I I I.. .. ~ .... ~

~ va J ~ I Iguav e ~ I Iuelaa ITIvnItvs 1 Ic

L 1 uldl PruceSS Hun1turS

Cuasspunent cuo I ing «Jter

Lss«ntial ra« cuullwg

keJCtur COulanL letdusnl

Uorir. acid eEfaporatur/distillate

Condensate delinerJ'lizer

C/oil I t

T.'/cvssafsusa

I/uni t

8/cosnssun

T.'/clÃassval

I fast J I led

los ta I led

IIllL a I I I'.ll

I fast J I led

None 1ffst J I led

1 ~ ~ sl IIn.~ ~ .I ~ sr .raiT Tn nia ~ rr Iu

Ai~ Ta UII TInIIIUE I ~ AI~ ~ ~ . 'I ~ 0 ~ Tr ~ II II T II~ ~ I ~ 4 I ~ TT IT ~nns n nnu nsnubhna. nnuabnl.sar ~ I s knvans sdf1 hdtt ~ IUkanu JsbssrlblnhhJf

t. Area Kadiatiun Hvulturs

A. Ausaillary Uullding Areas

bp«nt tuel puvl

MJste packagillg

Latutpafsefat decun.

Csasaslun Ja'ea

Usus Irsdu Tp fTI I' ~
1 L l I ruo

I/«salt

I /LvIE'aasv sf

I /E.vsasssusl

8/cvsassaufa

I/E.aruNasa

I Iah L J I Ical

IlailJ I Ical

I IIiL J I I @EI

Ifsstal led

Ills J Ied

JUE>sttf-ks.' ll/CI/O/)



In»LL Ji

ULIt ItAUIAIIUN HUNI luitI tlu SYSILH

NLPUk 1 NUHUEk: 24900
NEV I SION NUHUEk: 5
PACE 0-IZ9 of 133

Streaiu/S steMI/Area Hunilured

Sur9e Lank ar«a

ttut saiMIIII»9 ruuiii

Near stairs a»u tiatrh

keactur coula»L drain Laiik
SUNP

keactor Oui lui»9 sIMIys

Near kt: bleed evap. deaiin.

Process tanks - various

UIMI pipl»9

Post-accident saNplln9
facility

U. Contai»Mient Areas

Hu»iturs/
Unit ur

lUMIN)il

I /cuMIMuii

I/uiiit

I /c IPIIIIUII

2/u»it

l/u» 1 t

I /cuMIIM»l

IU/unit

2/unit

2/c uMIIIU»

keMarks

Inst a I Iud

I Iis la I I«u

i<is la I Iud

Iwu un uiilL I Installed

l»stal led

l»st a I led

ttiii«un unit I, seve» un unit 2 installed

U»« un unit I installed

Nuiie Installed

ketuelin9 can~i ventilation

lncore instrIMiie»t Lank

Near elevator

fuel pool

k. S. instr»lac»t roue

Near personnel iiatcn

l/unit

I/u»it

2/u»it

I/unit

I/unit

I/unit

IItu u» i»iiL I l»stalled

Un«o» u»il I installed

Uii«un uniL I l»stall«J

ttu»e installed

Uiie uil unit I 'liisLal led

ttuiie l list a I I ed

3UuUU-N (IC/il/U/)



IIEULI. Jc

ULII KnulAIIUk I4EIAIIOKlku brbitH

KLPUKI NUHUtk: 2IE900
KEVISIUk KUHUEII: 5
PAUE. U-IJU of IJJ

Stfedla/b steaI/AI'ea Huiiltufed

Ejunjturs/
Unit ur

CEA!Eau!i kEANdrks

C. Control,duildin9

Hain cuntrol ruEAN

U. PuSt-ACCident Huniturs

Cuntdj!NN 'nt n!9n rdii9e

Hdin Stud!N line

E.'/c EA!E Nun

8/uii It

4/un 1 t

!list 4 1 li.d

In> I4 I led

Iluiie iiistdl leil

IIII II Kfk ~ k. I ~ . ~ II I'li ~ ~ A I

~ 4 III Udu ~ uvI ~ ~ V I 1 ~ IUI~ ~ OUI

rr iiadry Culitdl!NaeiitI ~ C/unit I~> uii unit I installed

POSL-ace iiieilL sdlap I in9 I dc I I ILy

Spent fuel StoraIJe

Auxiliary Uui ldin9, Lrained dred

I/CEAIEaun

I/unit

C/Lj11 I L

Kedctur Uulldin9 instruiaent ruEAN I/uiilL Iiuiil! Installed

Ilut I IISL4 I li'll

installed

kuiii'nstalled

Auxiliary Uui idiii9„CEAN!N!n dred
0

Cnndelisat» vdcu~ j!IkI~I

J/ilAlliiuii

! /ul»t

Iiune jllbtdlled

UEI ~ Ieo t Ioil uil Ij~
U. ~ ~ I ~ ~ I, ~IIUE ~ IISEdl ll u

Mdiii colitful fuuiN

Hain cuntrul ruEAN inlet dir

,8/iEA!iiiun

4/iuaiiiuw

I!!std lied

Iwv Nan»turS pruvide HI K ndtlitdi!ility cuntrul-
iiuiie installed

JUQUU-KC ( IZ/Zl/0/]



Inutt ~z

Uti> Nnulnl lul»%» I ION I)>u 's>» I >.H

KtPUNl KUNUtN> i.'Z9UO

KtVISIUK KUHdfN: 5
PACt. 0-l3l of I's3

4

Strea»>/h ste»>/Area Hun>tured.

Portable »>uniturs

Huniturs/
Unit ur

> u»l»on

4/ci»u>x»>

Na»»rxs

4> JU sa>»pl i»g functiun - none

lutal airburne radioactivity >»uniturs: ZU

Peisunnel Prutectiun H>n>turs

Aux i I iary Sui lding area fr iskers U/unit I 6

1/unit C

Auxiliary Uuildi»g area Iriskers IV/ru»>»u»

lutal lriskers - Cb

Auxil>ary Uui idio>3 ar«a»and 4
foot counter

2/cu»>»u»

Auxiliary Building area i>and
and foot counter

Uiesel Generator Uuilding area
»and and fout count«r

I/U»> t

8/>:>xn»un

lutal nanu anJ foot cuunters - b

Uiesel Generator Uuilding area
porta I »onl tor

0/cu»»x» >

lutal portal »>unitors - 4

JI>uJU-NZ ( I 2/Z I /O/)



labtE JJ
Halkll UF LLLIRNIS. LUOILI',ll'fEALII(AS, AND LAUSES

SUULAILLUKV229uU

CAUSES Of NEGAIIVE f IIIQINGS ~

REVISION NNIRER 5

PAGE D-132 Of 133

HAhautlthl LI FEEI IVENESS DESIGN I'ROCESS EffECIIVENESS

IE CON IGAL

ADE V

fINDING/
CDRRECI IVE

ACI ION

ELEH CLASS aa CORRI CIIVE AC!ION ICA ID

2 3 a 5
' I 8 9 IO ll 12 13 lq 15 16 IT

(Procc-( Inade-( (Inadc-( (Engrg (Dcslgn(lnsuf. ( ( Slgnlf I-
(nrntvd(lnada-( lnadv-(durcs (quate (Un- (Inadc-( (quate ( Last (Judgai(crit/ (vcrlf (stds ( cence of
(Organ-(quate (quate (hoi (Con- (tincly(tact (quate (Inade-(As-bit( of ( not (Coaalt(Oocu-.(hot ( Corrective(
(la ~ ( U. (Procc-(Fol- (nunl- (Rcs of/of Hgt(Design(quate (Recon.(Design(poco- ( Not (nenta-(Fol- (Engrg (Vendor(

Actions'rn

'oures '~«4 'cat lw'Issues'Ation Oases Calcs 'eil. 'Detail vented Het t ton loved Error Error 0 H H (

VVh ~hhP ~
hrvJr
CS

ref fora loop accwaey
calculations and toaparc
results to dcflncd safety
I lnlts.

RfN UI5'l
NVN Ol
(RLN)

I I I

(A(P(P(

229.2 Ol Ref lev al bu! It panhl
dravlngs and nodlfy
potentially fedloatvlvv
panel drains as appropriate.

NFN UI

229e3 Cl CoetIlete vsrlng Change
assoc Iatcd vllh rap I acencnt
of floe transnlttef f1

23-9n,'2n

5 uodlry u-Ill -y eon'-o'Ir
{ACA) subsysten to prevent
ioial loss or ACA 1~stion
ln the event of a high
cncrgy pipe brest and a

single fallurc In thc ACA

systen.

Pdh O A (

229.9

229.10

229. II

E3 Revise FSAR to reflect
acdltlonv I lnfornai lan

. conccrnlng ihc loose parts
non l tof ln9 syslen ILPHs) ~

D6 Docunent justlf Ication for
u'lp h'I Ir hp fpp1rth

~ercury sdlichcs In diesel
9enefatof svppof1 sysiens

v 1th svitchcs conte lnlng no

free ocrcury.

E3 -Revise fSAR to rellect
addition of oostaccldent
nonitorlng EPAH) cqulpncnt
~ ~ ~ ~hv Via ~ ~

RFN Ol

SUN Ol

I
I I

I
I
I

)
I

s

I

~ Oaf lncd In the Glossary Supplenent.

De/ lncd In labia I.

2523 2/21/8/)
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