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UNITED STATES GOVERNMENT

Memorandum TENNESSEE VALLEY AUTHORITY
TO H. L. Abercronbie, Site Director, Sequoyah Nucl ear Pl ant
FROM  : K W witt, Director of Nuclear Safety Review Staff, E3A8 CK
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SUBJECT: NUCLEAR SAFETY REVIEW STAFF INVESTIGATION REPORT TRANSMITTAL

Transnmitted herein i s NSRS Report No. | - 85-776- SQN
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Concern No. XX-85-108- 001 and XX-85-108-002
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BACKGROUND

A Nucl ear Safety Review Staff (3SS) investigation was conducted to
determine the validity of two expressed employee concerns as received by
the Quality Technology Company (QTC)/Employee Response Team (iRT). The
concerns of record, as summarized on the Employee Concern Assignment
Request Forms from QTC and identified as 11-85-108-001 and

I X-85-108-002, respectively, stated:

Sequoyah: C/l states welds in Unit #1 accumulatoL' rooms and/
or fan rooms were never inspected. Timaeframe is nine or ten
years ago. Welds on 2" stainless steel (socket welds) and
hangers on the radius pipe in those areas. C/I has no addi
tional info.

Sequoyah:  Programmatic breakdown on the weld inspection proc
ess. Nine or ten years ago C/I states that some welds on 2"
stainless steel socket welds were not inspected as required.
C/l has no additional info.

Since both concerns dealt with 2" stainless socket welds in the same
tiseframe, it is assumed that the two are related and will be addressed
in a single investigation.

SCOPE

A. The scope of this investigation was determined from the stated
concerns of record to be that of two specific issues requiring
i nvestigation.

1. The construction weld inspection program was inadequate nine or
ten years ago and did not assure that all stainless steel socket
welds were inspected as required.

2. Specifically, welds on 2" stainless steel (socket wel ds) and
hangers in unit 1 accumulator and/or fan rooms were not
inspected by the construction organization nine or ten years ago.

B. To accomplish the Investigation, SR8 reviewed construction
procedures and instructions related to weld inspection requirements
and documentation at the tim of interest of this concern (1975-76)
and subsequent procedures and instructions. A review of mechanical
drawings and flow diagrams for unit 1 was performed to determine
what piping is present in the accumulator and fan rooms. A review
of weld asp isometrics of those systems in the area of interest were
performed to determine weld map numbers. A review of the weld
report computer printoutswas then performed for these weld maps. A
random review was performed of individual weld data sheets or
computer data cards. Interviews were conducted with personnel
having knowledge of inspection requirements during the concern
timeframe (such as inspectors, mechanical engineers, welding
engineer, and a QC records clerk).



SUIMARY OF FINDINGS

A.

Requirements and Comitaents

1.

ANSI Standard 531.7 (1969) and 1970 Addendum - Nuclear Power
Piping - Governed installation and inspection requirements for
Sequoyah Safety Class A, B, C, and D piping systems.

ANS| Standard B31.1 (1967) - Power Piping - Governed
installation and inspection requirements for Sequoyah Safety
Class 0 and H piping systems.

10C50SO Appendix B - Basis for QA program utilized at Sequoyah.

SIP FSAR Section 3.2.2, "System Quality Group Classification
(Fluid Components).”

Findings

1

References 11, 12, and 13 define the governing codes and safety
classifications for various structures, components, and systems
at SQ". From these guidelines, the drawings for various systems
and structures identify the safety class(es) for design and
installation.

References 1 and 3 defined the welding and nondestructive
testing (NDE) requirments for various safety classes and
configurations. For each weld to be performed on a safety class
system or structure, an attachment A from these procedures
(which defined the appropriate welding and s requirements) was
to be filled out by a cognisant individual.

Until 1977, all welding and subsequent |IE activities were
documented on Attachment A (Weld History Record)) of reference 2.

In 1977, Sequoyah instituted the use of a universal computer
program to monitor inspection and test status during the
construction of the plant. Every uniquely identified weld joint
was entered into the program. At this sam tire, wel d records
were changed to computer cards for each required operation, such
as fit-up, visual examination, liquid penetrant examination, ote.

From interview with various Imowledgeable personnel who Vorked
at Sequoyah during construction, all safety class A. , C. and D
welds were required to be inspected and documented in accordance
Wi th procedures and instructions. These individuals reported
that class | and a eocket welds were visually examined and

logged but that no QA documenttlion was prepared.

In order for a particular weld joint to be designated
acceptable, a reference 2, Attahetment A (Weld History Recoeerd).
and/or all weld record computer cards had to be eompleted,



revieaed, and accepted by the QC lecords Unit for storae as a
permaennt plant record in accordance with the requirem-nt of
reforeonce 7 ad 9.

Input to the universal propre required that incomplete or
issing inspection documentation be reconstructed if adequate
supporting doneentation Me available or the item ws
reinspected In accordance with te requirtments of reference 8.

A review of the univeral computr progra printout for those
piping systems within U unit 1 accumulator and fan room
rvealed that the above doumentation system wa utilized for
cless A. , C, an8 socket wids and that required soeet iwld
inspections had bn performed and the results were acceptable.
Class | or welds were not tracked on the coputer progam.

IV. CONCLUSIM tM  mGcomanaBrNT

A.

either employee concern of record could be substantiated for the

following reasos:

1.

The universal eputer status system required that all
documntaton be present before the system could be trasferred
to Nclear Power. Any safety clas welds that were net smined
prior to the utilization of the universal protrm ould have
been exminod at a later date to meet 9 record requirmets.

The eonstruction instructions and proedures in place at the

tie of the concern did require aspections and documentateion
threfore, an adequate progra was in place. Nowver. the use
of the universal program provided a better enthod of deteormnin
the present status of any weld and dat remained to be dome.
Although the univers propgr provided a more positive eans of
preventin oversights, the old sammal system could hve provided
the a0 assurance but by alnh  mere laboreious mthod.

b.The concered lividal (CI) my net have been Mwr of the heiNges
ede later in the weld documentation trakting progre . In addittion
the Cl may not bhav been rae that classe or O welds did nt
require the sae level of tispection asclaes A. S, C, or 0 welds.
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0aCUMnIrr| Bsvi D 1iumSTIGATIO [-85-776-sel

1. SI P Construction Procedure 1-3, lev. 2, dated may 1, 1975, "Iwldint
Surveillance saldeld Procedure Assigmnt”

2. WU Construction Procedure H-7, bev. 14, dated November 19, 1976,
"|rection and DocumMnttion Requiremnts for Piping Systent

3. W CoMstructio Procedure 1-20, ev. 3, dated Dceaber 15, 1975,
" Pipe Sppoct Istallfaton and Documntatton”

4, SL Coastruction Procedure W-3. rv. 3, dated Ocenber 4, 1978,
"Weld Procedure Assigment and weldig turvillanee"

S S llnpectio Instruction No. 63, we. 13, dated May 20, 193., " Pipins
Ispectios"

6. SW Inspectioe Instruction go. 66, ie. 16, dated Nsrch 1, 1983
" lapection of Supports

7. SIP Constr_uction Procedure No. P-8, cew. 10. dated Auust 24, 1976.
" Qulity Assurnce Record"

8. SiP %g%gstructie Procedure o. P-S, Sw. 16, dated Februry 17

9. U Standard Operating Procedure o. SO, Sv. 0, dated Dember 14,
1977, "oreiew of Qually Assurance ecords

10. PVConstruetio Prochedure fo. P-24, toe. 4. dated March 2, IMO,
" aepeectif sad Test Status'

tl. 1w Final Safety Analyss aport, 8etion 3.0, Design Criteria
Structures. Cgonng ~ t. tuipnt. and ystem

1t. L1 OnAre Daale Criteria. QSDC-V-30. at. 0, dated Dkceabr 12
t9ls. "Classifieatlio of Piping. Pu-. Valves, and Vessel

13. W Construcstt nspecifiestion 8M-0O65. Mae 3. dated Alril 120 101.
ieald Fabrietl o. Asseety aw natirn. OW TSata for Pipe an
aDsytea-
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Memorandum TENNESSEE VALLEY AUTHORITY
10 © H. L. Abercrombie, Site Director, Sequoyah huclear Plant
Pnai : K . . Whitt, Dire:tor of Nuclear Safety Review Staff, E3AB C-K
aT  : DEC 27 85

SUBJCT: NUCLEAR SAFETY RE~.E STAFF IMVESTICATION REPORT TRANSMITTAL

Transmitted herein is ISRS Report Ho. 1-85-4 2-NPS
Subject bDANING COTRIL MASTER | NDEX SYSTER
Concern mo.. 186-108-002 (WiN). XX-85-062-002 (BFW)

m- xL-4-002-002 (BLS)

and associated prioritized recommendations for your action/disposition.

It is requested that you respond to this report and the attached

Priority 2 (P21 recomendations by January 17. 1986. The Priority 3 (P31
reconindation will be looked at for corrective action follow through by
April 1, 1986. No response is required fur this item. Should you

have any questions, please contact R. C. Sauer at telephone 2277.

Recoemend Peportability Determination:  Yes No X

Director, NSRS/Designee

RCS.JTH
Attachment
cc (Attachment):

W. C. Bibb, BSF

P. B. Border, BL
Brantley, VBN
Darling, BLN
Denise, LP6EN35A-C
Giffin, 19 E-18
Kirk, SON
Nul I'in, 1350 CUBB-C
Newton, bF3
. R. Nichols, [10A14 C-K
TClePT, Watts Bar Nuclear Plant
ric Sliger, LP6U48A-C

H. Sullivan, SQO
F. Willis, 512316 CGK (4)
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TENNESSEE VALLEY AUTHORITY
NUCLEAR SAFETY REVIEW STAFF
NSRS | NVESTI GATI ON REPORT NO. | - 85-472-NPS
EMPLOYEE CONCERN NOS: IN-86-108-002 (WBN)

XX-85-062-002  (BFN)
XX-85-062-002 (BLN)

SUBJECT: DRAWING CONTROL MASTER INDEX SYSTEM
DATES OF
INVESTIGATION: OCTOBER 2-30, 1985
INVESTIGATOR:

W. R. SIMONDS DATE
INVESTIGATOR:

R k. MeetbRE DATE
REVIEWED BY:

R. C. SAUER DATE

APPROVED BY:

ft~md;;m;;



. BACKGROUND

A Nucl ear Safety Review Staff (NSRS) investigation was conducted to
determine the validity of two expressed enpl oyee concerns as received by
Qual ity Technol ogy Conpany (QTC)/Enpl oyee Response Team (ERT). The
-concerns of record, as summarized on the Enployee Concern Assignnent
Request Forms from QIC and identified as XX-85-062-002 and | N- 86

108- 002, stated:

Concern: The current TVA system of using a naster card
file of drawings (this systemin place at Sequoyah) is

i nadequat e and should not be inplemented (if not already)

at Watts Bar, Browns Ferry, and Bellefonte. This system
allows for instant disarray, distruction, or loss of ref
erence cards if a drawer is dropped or the system sabo
taged. The data fromthe cards should be input to the
conputer and available to all applicable offices within TVA

Fromthis stated concern, NSRS made the follow ng assunptions:

*

Reference 1 states that the Drawing Control Center (DCC) was estab
lished at each nuclear plant site for handling configuration control
drawi ngs. Configuration control (CC) is defined as the system

wher eby draw ngs are as-constructed prior to transfer and upon com
pl eti on of each workplan. The only draw ngs not under CC are those
not used to build the plant or to verify equi pment configuration.
Therefore, it ir assumed by the investigator that "draw ngs" as used
in the above concern neans "CC draw ngs."

A master index card file system (master index) was generally
accepted for use prior to 1983 within NUC PR to nmaintain as-con
structed status and distributiot, information for CC drawings on file
in the DCC. However, references 1, 2, 7, and 14 indicate that the
Drawi ng Managenent System (DMS) has replaced the master index, in
addition to other systenms, and is currently intended to be the
single CC drawi ng managenent system for the Ofice of Power and

Engi neering (P&E) (Nuclear). Therefore, it is assuned by the

i nvestigator that the above concern inadvertently refers to the
master index as "the current TVA system "

1.  SCOPE

A

The scope of the investigation is defined by the concerns of record
to be two specific issues requiring investigation as follows:

1. The master index used by the Sequoyah (SQN) DCC for CC draw ngs
is inadequate and should not be inplenmented at TVA's ot her
nucl ear plants.

2. Information contained in the SQN master index should be estab

lished as a conputerized data base which is accessible to all
appl i cable TVA of fices.
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B. NSRS reviewed correspondence to identify commitments and audit find
ings applicable to the drawing control programfor TVA' s nucl ear
power plants. Quality assurance program procedures and pl ant
instructions were also reviewed to identify progrv.matic controls.
Interviews were conducted with nine DCC enpl oyees and CC Task Force
menbers to obtain details of current CC drawing control practices
and requirenents.

1. SUMVARY OF FI NDI NGS
A. Requirenents and Comwitments

1. NUC PR NQAM Part 111, Section 1.1, dated March 21, 1985, "Docu
nment Control ."

2. NUC PR NQAH, Part V, Section 6.1 (1D QAP-6.1), dated
December 31, 1984, "Configuration Drawing Control."

3. MenorandumfromH J. Geen to A W Crevasse, "Joint Quality
Assurance Audit Report No. JA8100-06 (A24 820128 001)," dated
March 8, 1982 (L16 820305 876), conumits TVA to devel op the DMS
in accordance with the CC Task Force recommendations (ref. 14).

4. Menorandum fromJ. A Coffey to Manual Hol ders, "BFN Regul atory
Performance |nprovenent Plan (RPIP) Oversight Goup Meeting
Mnutes No. 84-12," dated July 19, 1984 (L24 840719 800).

5. Mermorandum fromJ. A Coff.'y to R J. Millin, "BFN Deviation
JA8100- 06- AO5 As-Constructed Drawi ngs," dated February 2, 1985
(R25 850212 952), provides status and updated progress in inple
menting CC Task Force recomendati ons.

6. TVA Topical Report TVA-TR75-1A, Revision 8, Table 17D-3 conmits
TVA to US NRC Regul atory Guide 1.33, (Revision 2), dated
February 1978, "Quality Assurance Program Requirenents (Qpera
tions)," which endorses use of ANSI N18.7-1976.

7. ANSI N18.7-1976, "Administrative Controls and Quality Assurance
for the Operational Phase of Nuclear Power Plants."

B. Findings
1. SN Master |ndex

a. The naster index was inplenmented through reference 19 for CC
drawi ngs on July 11, 1979. It contains an index card for
each CC drawing on file in the DCC. The cards are intendgJ
to contain the as-constructed status and distribution infor
mation applicable to the corresponding drawi ngs. SQN DCC
personnel stated that they continue to nmintain the nmaster
index in accordance with reference 19 and that they
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b.

rely upon the index cards as a source of information to
identify CC drawing revision |level, as-constructed status,
and distribution.

As a result of SQU DCC personnel interviews, it was deter

m ned that access to the naster index is not controlled, ner
isit periodically audited to verify the integrity of the
information on the cards.

References 1 and 2 do not identify the master index as an

approved CC drawi ng control system

Drawi ng Managenent System (DVB)

a.

References 1, 6, and 7 collectively identify the DVMS as the
single systemto be used within P& (Nuclear) to store,
update, and retrieve construction status and other inform
tion for TVA and vendor drawi ngs. The DVM5 data base is a
control | ed docunent which is periodically audited and is
protected by security features.

Reference 23 states that the DM5 replaces several systens
that previously contained drawi ng infornation which were not
general ly accessible to all TVA organizations needing the
information. As-constructed status, revision |evel, and
distribution information can be retrieved by any authorized
DVS user through online access to TVA's mainfranme conputer.

Browns Ferry converted its CC drawing control systemto the
DVS effective Decenber 21, 1983. BFN DCC personnel updafe
the DiS for BFU CC drawi ngs in accordance with upper-tier
requirements and utilize the DMS exclusively to obtain dis
tribution and construction status information.

SQU has placed all of its CC drawing information onto the
DNS but has not fully divorced its use of the Master I|ndex

card system As a result, SQN has on occasion used the
index as its official drawing record control systemfor
distribution and construction status infornation.

Watts Bar DCC personnel use the DMS for CC draw ng control
according to the WBI DCC Supervi sor.

Bel | ef onte DCC personnel use the PMS for Omdrawi.tg contrnl
according to the BLU DCC Acting Supervisor.
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V.

CONCLUSI ONS AND RECOHKEMDATI ONS

A. Concl usi ons

The enpl oyee concern is substantiated not on the specifics of
the concern but its substance. The basis for this conclusion
foll ows:

a. The "current TVA systeni for configuration control is
intended to be the DNS not the master card index system as
al l eged. However, upper-tier instructions do not preclude
the use of the master card file and, therefore, though SQU
DCC personnel are conplying with the updating of DNS for SON
CC drawi ngs in accordance with upper-tier (reference 1 and
2) requirenents, they are not neeting the literal intent of
the requirenents to use DNS exclusively, since SQN DCC
personnel continue to maintain and utilize the master index.

b. The SQN master index systemis not a reliable CC draw ng
control systemsince it is not controlled nor is it an
approved QA program net hod

c. The master index *& inadequate (or TVA use because it is a
| ocal i zed system which does not provide accessibility to
ot her TVA organi zations having a need to obtain the proper
as-constructed status of SQU equi pnent.

Accordingly, P& (Nuclear) decided to replace all the systemns

such as the master index with the DNS as the single CC draw ng
managenent system for P&E (Nuclear). Browns Ferry, Watts Bar,
and Bellefonte do not use a master index systemfor CC draw ng
control but do use DNS

Recomendat i ons

1-85-472-NPS-01, Configuration Drawing Control Requirenents

The upper-tier requirements contained in references 1 and 2 do
not preclude the continued use of master index systems for con
struction status and other information retrieval for CC draw
ings. NSRS recommends:

a. That references 1 and 2 be revised to require DNS util
zati ou-excl usively by site DCC organi zations for CC draw ng
information retrieval, and

b. that the mastse index be placed under the QA program as a

backup system it desired, or until total conversion to DNS
occu,'s. (P21
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1-85-472- MPS- 02, SON I npl enentation of DVS

SN DCC has not inplenmented the DMS as the single CC draw ng
management system. NSRS recommends that SQN revise reference 19
to require exclusive utilization of DM5 for CC draw ng infornma
tion retrieval. This action should establish the DM5 as the
single CC drawi ng nmanagenment system and di scontinue DCC utiliza-
tion of the master index. [P2]

1-85-472-NPS-03, Need to Perform At;dit/Survey Master |ndex
System

Because SQN DCC is using the non- QA approved Master Card | ndex
system on occasion as its official drawing control systemfor
distribution and construction status information, DQA is
requested to audit/survey the adequacy of this area in the near
future and on a periodic basis until total conversion to DVS
occurs.

No response to this issue is required. NSRS will noniter the

progress of this issue based on the responses made and actions
taken to 1 and 2 above. (P3]
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10.

11.

12.

13.

14,

DOCUMENTS REVI EMED | N | NVESTI GATI GN NO.  1- 85-472- NPS
AND REFERENCES

NUC PR NOAM Part |Il, Section 1.1, dated March 21, 1985, "Docunent
Control "

NUC PR NQAM Part V, Section 6.1 (ID QAP-6.1), dated Decenber 31, 1984,
"Configuration Drawing Control"

Drawi ng Managenment System (DMS) Users WMinual, Revision 0 (B42 850606 509)

Mermor andum fromH. L. Abercronbie to Those listed, dated August 24, 1983,
"Document Control and Draw nv Managenent Meeting Notes"
(L68 830817 801)

Mermor andum fromM M MQiire to R D. GQuthrie, dated August 1A, 1984,
"DMS Subtask Goup of the Configuration Control Task Force"

(L99 841023 003)

Memorandum from R D. Guthrie to Joe W Anderson, dated May 3, 1985,
"Request for Drawi ng Managenment System (DV5) Quality Control and
Informati on Systenms Analysis Services" (R25 850501 910)

BFU - Regul atory Performance |Inprovenent Plant - Oversight G oup Meeting
M nutes - No. 84-12

Menorandum from R H Wight to PAR Project Files, dated April 17, 1984,
"SQN - As-Constructed Drvwi ng Meeting Notes" (BWP 840417 004)

Menorandum from R H Wight to PAR Project Files, dated May 30, 1984,
"SN - As-Constructed Drawi ng Task Force" (BWP 840530 001)

Menorandum from R H Wight to PAR Project Files, dated August 16. 1984,
"SQN - As-Constructed Drawi ng Task Force" (BWP 840R16 006)

Menorandum from R H Wight to PAR Project Files, dated March 21, 1984,
"BFN - As-Constructed Drawi ng Task Force - Meeting Notes"
(BWP 840321 004)

Menorandum fromH J. Geen to A W Crevasse, dated March 8, 1982,
"Joint Quality Assurance Audit Report No. JA8100-06"
(A24 820128 001) (L16 820305 876)

Menorandum fromJ. A Coffey to R J. Millin, dated February 12, 1985,
"BFN - Devi ations JA8100-06- A0O5 - As-Constructed Draw ngs"
(R25 850212 952)

Task Force Report, dated June 3, 1983, "Report of Recommendations from
the As-Constructed Drawi ng Task Force" (U43830711 005)
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15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

OEDC and QA&AS Joint Quality Assurance Audit Report No. JA8100-06, dated
January 28, 1982 (A24 820128 001)

ANS| N18.7-1976, "Adm nistrative Controls and Quality Assurance for the
Operati onal Phase of Nucl ear Power Plants”

10 CFR Part '0, Appendix B, Criterion VI, "Document Control"
SN H&AI -3, Revs. 4 and 5. "Revision of As-Constructed Draw ngs"

SQ AI-25, Revisions 0 and 10. "Receipt, Filing, and Distribution of
Dr awi ngs"

WBH Al -4.10, Revision 3, "Drawing Control Center for a Licensed Unit"

B BLA5.9, Revision 17, "Drawi ng Control Before Receipt of an Qperating
Li cense”

BFN DCU- I Mt X. 1, dated Septenmber 22, 1985, "Draw ng Control™"

Menorandum from R D. Guthrie to James P. Darling, dated Cctober 5, 1984,
"BFN - Drawi ng Managenent System (DV5) Budet Request”
(R25 841002 864)

Menor andum fromM chael L. Scalf to R D. Quthrie, dated July 15, 1985,
"DM5 Overview I1" (B04 850715 902)
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TVA st (0S-4)  (Op-WP-554)

UNITED STATES GOVERNMEINT

Memorandum TENNESSEE VALLEY AUTHORITY

TO - H G Parris, Mnager of Power and Engineering (Nucl ear), HR6NO11

FROM - K. W Wiitt, Director of Nuclear Safety Review Staff, E3A8 CG-K

DATE . DEC 27 1985

SUBJECT: NUCLEAR SAFETY REVIEW STAFF | NVESTI GATI ON REPORT TRANSM f TAL

Transmitted herein i s NSRS Report No. 1- 85-590- SN
Subject REACTOR COOLANT SYSTEM INSTRUMENT SENSE LINE SLOPE
Concern No. XX- 85- 046- 001

and associated prioritized recomendations for your action/disposition.

It is requested that you respond to this report and the attached
Priority 1 [P11 and 2 (P21 reconmendations by January 17, 1986.  Should

you have any questions, please contact R C Sauer at tel ephone 2277.

Recommend Reportability Deternination: Yes X No

Di rect or, NSRS/ Desi gnee

RCS.JTH

Attachment

cc (Attachment):

Abercronbie, Site Director, SN
Cantrell, WZ2A12 CK

Deni se, LP6N3SA-C

Giffin, SOQN E-18

Kirk, SQN

. Nichols, E10A14 CK

QTC/ ERT, Watts Bar Nucl ear Plant
Eric Sliger, LP6N48A-C

J. H. Sullivan, SOQN

W F. WIlis, E12B16 CK (4)
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WeTSC

Py

0218U

D.... I" @../# .. D.J. D ... 1... .o»L( Che.; .. DIm



TENNESSEE VALLEY AUTHORITY
NUCLEAR SAFETY REVIEW STAFF
INVESTIGATION REPORT NO. [-85-590-SQN

4EMPLOYEE CONCERN: X X-85-046-001

SUBJECT: REACTOR COOLANT SYSTEM INSTRUMENT SENSE LINE SLOPE
DATES OF
| NVESTI GATI ON: Novenber 5-15, 1985
INVESTIGATOR: Itla S
N. T. Henrich Date
REVIEWED BY:
M. W. Alexander Date

APPROVED BY:
R. C. Sauer Date



BACKGROUND

A Nucl ear Safe~y Review Staff (NSRS) investigation was conducted to
determine the validity of an expressed enpl oyee concern as received by
Qual ity Technol ogy Conpany (QTC)/Enpl oyee Response Team (ERT). The
concern of record, as summari zed on the Enpl oyee Concern Assignnent
Request formfromQIC and identified as XX-85-046-001, stated:

Instrunent sensing lines for system 68 at Sequoyah nay have
sl ope deficiencies. Details known to QIC, withheld due to
confidentially. Construction department concern. C/| has no
further information.

Further information was requested fromthe ERT followp group to iden
tify any specific instruments or panels which may have sensing line
sl ope deficiencies. This infornation was w thheld to protect the con
fidentiality of the concerned individual.

SCCPE

A.  The scope of this investigation was deternmined fromthe stated con
cern to be that of a single specific issue requiring investigation:

0 The reactor coolant systeminstrument sense lines nay have slope
defi ci enci es.

It should be noted that enployee concern PH 85-001-002 (ref. 20)
initiated at Watts Bar Nuclear Plant (WBN) alleged instrument sense
line slope deficiencies in the Reactor Cool ant System (RCS) associ
ated with Watts Bar |ocal panels L-226, -227, and -228. RCS flow
transnmitters are located on these panels. Due to the strong sim
larity between Sequoyah (SQN) and WBN, the scope of this investiga
tion focused on an evaluation of instrument sense line slope for SQN
reactor coolant systemflow transmtters located on SQN | ocal panels
L-226, -227, and -228.

B. To acconpliah this investigation, NSRS reviewed SQN design criteria
and construction specifications related to the installation and
i nspection of instrument sense lines. A wal kdown of selected RCS
flow transmitter sense lines was conducted on unit 1 and progressed
fromthe RCS el bow process taps to the transmtters on local panels
L-226, -227, and -228. Plant surveillance and instrument nminte
nance instructions for these transmtters were also reviewed. To
determ ne operational and mai ntenance history on these instrunents,
pl ant mai ntenance records were reviewed and interviews were con
ducted with instrument mai ntenance personnel.



SUMVARY OF FI NDI NGS

A. Requirenents and Comm tnents

The only identifiable instrument sense line slope requirement is
defined by anote on TVA drawi ng 47W00-24 (ref. 10) which states:

Al sensing lines to be field routed fromlocal panel
through proper sleeves to sensing point. Al liquid
service flow, level, or pressure sensing lines shall
slope 1/8 inch per foot mininuimdowward to termnation
of line 3 inches above local panel. Al condensable
vapor service sensing lines shall slope upward 1/8 inch
per foot mninuum fromsensing point to condensing cham
ber (high point) and shall then slope downward 1/8 inch
per foot mninuimto termnation of line 3 inches above
local panel. . . . Field to route all lines ina mnner
that will allow for thermal expansion and |eave |ines
free of traps.

Fi ndi ngs
1. There are no US NRC Regul atory Guides or NUREGs which define or

provi de guidance on instrunent sense line slope requirements.

The Instrument Society of Anerican (ISA) has issued standard
S67.02-1980 entitled "Nuclear Safety-Related instrument Sensing
Line Piping and Tubing Standards for Use i nNuclear Power
Plants" (ref. 18). This standard covers the design, protection,
and installation of instrument sense lines inlight water reac
tors but does not define acceptance criteria for the slope of
these lines. Inaddition, TVA was not committed to the inple
mentation of the requirements of this standard inthe design of

SQLL.

International Standard 1SO 2186, "Fluid Flow i nC osed Conduits
- Connections for Pressure Signal Transm ssions Between Primary
and Secondary Elenents (ref. 19), states "sense lines should be
arranged so that their slope i salways greater than I inch per
foot inorder that any gas bubbles may rise to vents and so that
condensed liquids may drain to catchpots or water seals." it
also allows sense lines t.a be run ina series of slopes provided
that vents are installed a'lll high points and sealing chanbers
at all lowpoints. TVA isnot comuitted to this standard and
h'as required an 1/8 inch per foot m nimum sl ope.

ASME Research Conmittee on Fluid Meters recomends instrunent
sense lines be so arranged and installed so as to have a slope

of 1 inch per foot or more (ref. 21). TVA isnot conmtted to
this recommendation and has required an 1/8 inch per foot mini
mum sl ope.



Al instrument sense lines, including those i nthe reactor coo
ant system were field routed by construction. No controlled
TVA drawing was issued to show sense line routing and insta
lation. Refer to general notes on TVA drawi ng 47W600-24 (ref.
10), which states:

"All sense lines to be field routed from local pane
through proper sleeves to sensing point."

Specifically, the instrument sense lines were to be installed in
accordance with Sequoyah Construction Specification No. N2M 865
"Field Fabrication Assenbly Examination and Tests for Pipe and
Duct Systens" (ref. 5). This procedure defined the requirements
for fabricating and installing instrunent sense lines, but it
did not establish sense line slope requirements.

After installation of instrument sense lines, Sequoyah Construc
tion Mechanical and Wl ding Inspection Unit inspected and docu
nented the installation, flushing, and pressure testing of the
sense lines. These inspections were done i naccordance with
inspection Instruction 11-85 "Installation Verification, Flush
ing, and Pressure Testing of Instrunentation Sensing Lines
Sanpling Lines, Control Suppli Headers, and Signal Lines" (ref
3).

This inspection included verification of color coding and tag

ging of the instrument sense lines; routing of the sense |ines:
installation of high point vents and condensate chatabers; root
vent, and isolation valve install.~tion and operation; size and
type of material used; and sense line support.

No specific acceptance criteria was called out in11-85 with
regard to sense line slope. However, Section 8.0, Acceptance
Criteria, itemA-2 stated that "Line routing shall be specified
on the applicable 1&C drawing and/or the applicable process
piping diagram” TVA drawi ng 47W00-24 i s applicable arl spec
fied the required slope for RCS flow transmtter sense |ines.

Inspection Instruction 11-85 data cards were reviewed for all 24
reactor coolant flow transmtters listed i nAttachment 1.

The 11-85 data cards for the unit 1transnitters indicated the
routing of the sense lines for each transmitter was acceptable.
However, variances were noted for each transmitter inthe
remarks portion of the data card. Al of these variances were
witten against discrepancies inthe span between sense |ine
supports.  Each variance was reviewed and approved by Office of
Engi neering, Gvil Engineering Branch. No variances were writ
ten against sense line slope.

The 11-85 data cards for the unit 2 transmitters indicated that
the routing of the sense lines for each transmitter was accept
able, but each data card referenced NCR 2358 (ref. 15).



This NCRwas witten to docunent a nonconformance related to
sense lines fromdifferent protection sets run on the sane sup

port. office of Engineering determ ned that the nonconfornance
was nhot a significant condition, and the installation was
approved for use "as-is." The NCR did not address sense line
sl ope.

A wal kdown of the instrument sense lines on selected RCS flow
transnmitters on unit 1 was perforned. The follow ng observa
tions 4re considered typical for all |oops:

a. The high pressure el bow taps on the reactor cool ant system
pi ping are approximately 81 inches above the reactor build
ing elevation 679-78 feet. The |owpressure el bow taps are
approxi mately 98 inches above the sane floor el evation.

The RCS flow transnmitters are nounted on |ocal panels L-226,
-227, -228. Panel arrangenents are shown in Attachnent 2.
The sense lines to the upper transnmitters are approxi mately
44 inches above floor elevation 679.78 feet; while the sense
lines to the lower transmitters are approximately 22 inches
above this elevation. Assuming the floor is level the pro
cess taps are at a higher elevation than the process trans
mtters which is proper.

b. The sense lines run vertically fromthe process taps to high
poi nt vent valves which are approxi mately 220 inches above
reactor building floor elevation 679.78 feet. Fromthere
the sense lines are routed to the |ocal panels.

C. An inspection of sense line slope in the vicinity of 6 high
poi nt vent valves inside the polar crane wall reveal ed
incorrect slope for transmtters 1-FT-68-48D and -71A such
that the vent valves were not at the high point in the sense
l'ine.

d. The sense lines are not always routed continuously downward
fromthe high point vent valves to the local panels. Each
sense line has a |ow point between a high point vent valve
| ocated above the process tap and a second vent valve
| ocated above the local panel. This is not consistent wth
the stated requirenent.

a. Sense lines do not consistently slope a m ninmumof 1/8 inch
per foot. Sonme runs are sloped in the wong direction or
are essentially level. This is not consistent with the

stated requirenents.

Pl ant Techni cal Specifications (STS) specify that RCS total flow
rate indicators be subjected to a channel calibration at |east
once every 18 nonths (STS 4.2.3.4). In addition. RCS total flow
rate is to be determ ned by neasurenent at |east once every IS
mont hs (STS 4.2.3.5).



a. Surveillance Instruction SI-155 (ref. 12) is used to deter
m ne reactor coolant flow by neasuring heat inputs and out
puts and feedwater flow rates to the steamgenerators. Wth
this data and knowi ng fixed inputs and |osses, reactor cool
ant flow can be calculated. Wth the RCS flow rate known,
SI-246 (ref. 11) is then used to calibrate RCS flow trans
mtters on an as needed basis.

b. Surveillance Instruction SI-246 (ref. 11) is performed on an
as needed basis after each refueling outage. It is inple
mented on request fromthe nucl ear engineers during perfor
mance of SI-1SS based upon data obtained during this SI.
SI-246 recalibrates (rescalec) the RCS flowtransnitters
with the reactor at power to ensure these instrunents accu
rately indicate RCS flow as determned fromcalorinetric
measurenents and cal cul ati ons.

c. Surveillance Instruction SI-94.2 (ref. 27) inplenents the
RCS flow instrumentati on channel calibration refueling
requirements specified in STS 4.2.3.4 and applicable por
tions of STS 4.3.1.1.1. SI 94.2 acconplishes this by com
pleting portions of |nstrunent Mi ntenance Instruction
IM-99 (ref. 13)

d. Instrunent Mintenance Instruction 11M 99, Sections CC 6.13A
through CC 6. 24A (ref. 13), utilizes a wet calibration tech
ni que when calibrating the RCS flow transmitters. This
techni que uses a water box design which allows the calibra
tion to be performed without draining any portion of the
sense lines. Since RCS is not nornally drained down to the
RCS flow transmitter process taps during refueling outages,
no air is in the process line to mgrate into the sense
line. This technique ensures that the sense line fromthe
sense line isolation valve at the local panel to the trans
mtter remains solid during the calibration as well as when
returning the transmitter to service.

e. Instrument Muintenance Instruction IM-118 (ref. 9) is not
routinely used during the calibration of the RCS flow
instrunentation if the instrument sense line is filled. |If

i nstrunent nai ntenance personnel suspect the sense |line has
entrapped air or may not be conpletely filled, the sense
lines are backfilled prior to calibrating the transmitter in
accordance with 11-118. In npost cases backfillhng is not
required. 11-118 is also used to renove air fromthe sense
line as part of naintenance activities when air entrapnent

is suspected.

Compl etion of these surveillance instructions on a routine basis
,ensures proper calibration and operation of the transmtters.

OAI r entrapped in instrunent sense lines typically manifests
itself a-ian erratic signal on differential pressure



measurenments such as RCS flow. This isdue to the |ow pressures
applied to the transmitter. Attachnment 3 shows a strip chart
recording of a typical erratic flow signal (not RCS flow) caused
by air entrapped in the sense line and then subsequently
removed. Although it is possible that a large air bubblt in a
vertical section of sense line may cause a zero shift upscale or
downscal e dependi ng on which line contains the bubble, it would
al so be characterized by an erratic transmtter output signal
simlar to that shown on Attachment 3. This erratic signal can
be detected by observing flow indicators or recorders and com
paring redundant flow channels during periodic channel checks.

11. If alir ahrapnent in an RCS flow transmtter sense line is
suspected, a NH ntenance Request (MR) is prepared for Instrunent
Mai nt enance to .nvestigate and resolve the problem A review of
fs for the RCS flow transmitters (ref. 14)_on both units 1 and
2 Wa performed. A total of 99 MRs were identified from
l'evenbor 17, 1978, to the present on these transmitters. Only
five KR sF ould possibly be associated with air entrapment in
the sense lines or sense lines not being filled during this

- period.- A summary of theue KR s is given bel ow

MR Date - Transmitter Unit Status
0i0Z81-  -4;15174-9 | - Fr-68- 6A Hot Functional Tests
-(venting RCS)
059641 1/ 09/ 80 1- FT- 6e- 6B Preoperational Tests
(RCP 1 nmi nt enance)
¢
S059642 1/ 09/ 80 -1-FT-68-6D Preoperational Tests
(RCP 1 mmi ntenance)
059643 1/ 09/ 80 1- FT- 68-48B Preoperational Tests
(Low RCS level)
059644 1/09/80 1-FT-68-7D Preoperitonal -Tetts --- -~
S- - - - Low RCS Ivil)

- - -- A-review of Unit Operator, Assistant'Shift Engi neerrand Shift
- - -- . nginesr logs for April 15 1979,. revaled- the RCS was being --
- - vented with PCS pumps being started-and stopped pserodica-ly. A-
similar review ef logs for January 9- 1980, revealed that .- -
S- ractor coolant punp | was being started an4_stopped to chek--
-ritpairs-for an oil leak. These activities cclld have contr
-beuted to the inst uera problems noted-on thesa MRs.-:-t",btit

gation reveal ed there-was no problem~ith thetransmtter and

-the problemwas corrected by equalizing the transmtter”. -KR -7
059643 and 059644Awre written when low RCS water-level® - -
- - - apparently resilted ii inconplate filling of tht sens; lines to

theeRCS flow transmtters. Systemactivities on

m



APl 1-5 F:91 x-T7i-Ary 9, 1980, are not typical of those

CW~Jht'ae?? _"apyrtdlal  plant operation.
12. The n Oetti9diiop r!'Matts~ *ly 4cyeenpH-85-001-002
(|4 .20") bf QrJde|J|e| : discrepancies with
Ki® —f'n VBN unit 1yRCS hlow transmittirs
(+)~E rCta)——;r'. ~bs#dert~ ealuated by.
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Eii~ftrer -~ ~~aredl -i- AccordancV -with-Offtes of"
-bi in&~m ée-durq OEP If (ref:;2) a dtes-the coc-
i rIv@ivbJ&: V T C - asnbtansm tted-to
SM -ljew- r Ie~|ze||e-WoI-ciot'-n Attachment 4 :u~uaelze
ne cv——i e r i4~rutnand 4k-iymiitlon-_
in% I CFA.1, ar navlisTn
13, Wtovsat.i- enL itie~r Lfi palvi;y~ RZ-T.-rt*rqute by N3RZ"
o E~~ ~1~~ ~r A%wu *y  lLythHée QU sitey-
* desite ;Lnscrfl sl', pe c.,onditions of all safetiy
rlat!'~m ~ ~ : ~ei mght be susceptible-b i
entraome V_1 A 1Df-;Jwes j, iddrd as a licensin6 comn

[fiLmaht to Ot biRr ffr rr ecrcnz 2-6

CONCLUISIONS  AMID- RC W~~~~-

A. Conclusions
""he concern of irecurwas [tuito.ts*r~snelines - -fr

tlha_reactor coal-ant dystr-a fl6w- tr44:wiftere Vtle. -fund to have
-sOPO conditions' that cflyoV 4e~dti- yBf rdmi with stated

qu4 onments.~wr a ai - o—r oaL~hi tri a -forthese

iiistruments doas:not Indkate-Sgq 4 |se." d-significant p~
~-blama- with aire-ntrapenet. In, their-—tento flns._- MAr--entraprent in
-. tnirmefnt senseli -ARgs ty.dt caQ- ~duri ng -6peratiors, and
a teoval cant be-deqrmpll-shad with 618S|| pn N'poedr
IRcouedaiiii —tpoie
17, gineri—als5 ~n of  driitaimnt Sens Lin
“hocni ~er -geval u~atiampi quptd ¥ SgN sitey )Ilnanemeflt- i n

pare—rah -1T-1.1313 involving-safety-related instrument sena.

line do~pe sbould be compl-ettrd arid. MiyfVt tid ed corrective9
*actionws  imnplementedlby -themite, Theui'eiults-of this-evaluation

should be for-wardod to IR for an ~iidepenydent *valuatir~ft. - P- - j



2. 1-85-590-SQ\-02, High Point Vent Val ves

The routing of reactor coolant systemflow transmtter sense
lines should be reverified to ensure high point vent valves are
clearly the high point in the sense line. [Pl]

3. 1-85-590-SQN-03, Returning RCS Flow Transmtters to Service

Plant procedures should be revised or developed to require
safety-rel ated sense lines which may be sensitive to air entrap
ment be backfilled during unit outages just prior to entering
the node in which the associated instrument is required to be
operable. The procedure should require a channel check to
verify normal indication when these instruments are returned to
service. In addition, channel checks to determine if backfill
ing-is required whenever one of these instruments is calibrated
and returned to service during unit operation should be incor
porated into the procedure. [PI]

a - | AS-590-SQN-04, Sense Line Installation Procedure

:-Appr prite  instrument sense line routing and slope criteria
-hould be-obtained from OE and incorporated in site procedures
-forinstallation of new sense lines or significant nodification

S. eiging sense lines. [P21

- - -S €3,  Nonconformance Report NCR 6172 Evaluation for
r - Applicability to Other TVA Facilities

S-Because of the denonstrated generic effects of WBN NCR 6172
Srof. 23) to SOQN-on inproper instrument sense line slope, the
WBN construction 4CR should be sent through design to SQN and to
Stlother TVA plants for a generic review for applicability in
Aceordance with Office of Engineering Procedure OEP-17 (ref.



ATTACHMENT 1

I nstrument No. RCS Loop Local Panel TVA Drawi ng
1, 2- FT- 68- 6A L- 226 47W500- 80
1, 2-FT-68- 6B L- 227 47W500- 80
1, 2-FT-68-6D L- 228 47W600- 80
1, 2- FT-68- 29A L- 226 47W500- 80
1, 2-FT- 68- 29B L- 227 47W500- 80
1, 2- FT-68-29D L- 228 47W600- 80
1, 2-FT- 68- 48A L- 226 47W500- 80
1, 2-FT-68-48B L- 227 47W600- 80
1, 2- FT- 68- 48D L-228 47W600- 80
1, 2-FT-68-71A L- 226 47W600- 80
1,2-FT-68-71B L- 227 47W600- 80

1,2-FT-68-71D 228- 47W600- 80



ATTACHMENT 2

PauL 1.1.11
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ATTACHVENT 4

Summary of WBN NCR 6172

0

QrC s investigation of WBN Enpl oyee Concern PH- 85-001-002 identified
specific instances where RCS flow transnitter sense line slope was not in
agreement with stated requirements (ref. 25).

Nonconf or mance Report NCR 6172, Revision O, was issued July 9,
the Ofice of Construction (OC) to document these deficiencies. Planned

corrective actions

1985, by

i nclude relocation of RCS flow instrunentation to

reduce sense line length and installation of new sense lines to correct
sl ope defi cienci es.

Subsequent

i nspections by TVA of a random sanple of additiona

safety-related instrument sense lines revealed that a generic condition

exists at WVENwith regard to overal

sense line slope requirements. This

was docunented by WBN NCR 6172, Revision 1, on September 12, 1985. It

ext ended the planned corrective action to al

Di spostion of NCR 6172, Revision 1, entails the follow ng:

1.

CE will

air entrapped in their sense |ines

Rei nspection of

slope is net.

safety-related instrunents.

provide to OC a list of instrunent sense lines essential to

safe operation and shutdown which mght not function reliably with

these identified sense lines to ensure the required

Rework any identified sense lines which do not conformto slope
requirenents.

The remai ning essential instrument sense lines will be generally
eval uated by CE for fut,. ional operability "as-is."

In accordance with OEF-17 the Engineering Report for NCR 6172,
was prepared on Septenber 30, 1985, and sent to the Nuclear Engineering

Branch Nuclear Licensing Staff who determined it was reportable as a

50. 55( e)

item

It was subsequently reported to NRC

The NCRs were not transmitted to SQN or evaluated for generic

at

SQN.

Revision 1,

i mplications



10.

DOCUMENTS REVI EVED | N | NVESTI GATI ON [ - 85-590- SON
AND REFERENCES

Sequoyah Nucl ear Plant SQA 134, "Critical Structure Systens, and
Components (CSSC) List," Revision 7, dated August 12, 1985

Sequoyah Technical Instruction TI-54, "Conpliance Instrunents unit 0,1,"
Revi sion 8, dated August 5, 1985

SQN Construction Inspection Instruction No. 85 "Installation Verifica
tion, Flushing, and Pressure Testing of Instrumentation Sensing
Lines, Sanpling Lines, Control Supply Headers, and Signal Lines,"
Revi sion 10, dated May 4, 1984

SON Design Criteria No. SQNDC-V-3.0, "General Design Criteria ?or Til
Classification of Piping, Punps, Valves, and Vessels," Revision 1,

dat ed Decenber 12, 1975

SQN Construction Specification No. N2M 865, "Field Fabrication, Assr.ibly
Exami nation, and Tests For Pipe and Duct Systens," Revision 3, dated
April 12, 1977

SON Construction Specification No. N2E-883, "Routing and Separating
Instrument Lines in The Vicinity of H gh Energy Process Piping Inside
and Qutside Containment," Revision 0, dated August 23, 1978

SON Design Criteria No. SQN-DC V-10.5, "General Design Criteria For
Separation of Instrument Sensing Lines and Instrunent Air Lines,"
Revision R, dated August 24, 1984.

SQN Construction Inspection Instruction No. Bl, "Inspection of Instrument
Line Separation and Flexibility," Revision 4, dated January 15, 1984

I nstrument Mintenance Instruction IM-118, "Filling of Sealed |nstrunent
Systens Backfilling, Venting, and/or Flushing of Instrument Sensing
Lines," Revision 5, dated Decenber 31, 1984

TVA Dr awi ngs

47W510-68-1 R17
-68-2 R15
-68-3 R19
-68-4 R22
-68-5 R20
-68-6 R11
-68-7 R8

47W600- 24 R16
-133 R8



DOCUMENTS REVI EVED ( cont i nued)

11. SQN Surveillance Instruction Sl-246, "Recalibration Procedure for Reactor
Cool ant Flow Transmitters," Revision 7, dated March 5, 1984

12. SN Surveillance Instruction SI-155, "Reactor Coolant Flow Verification,"
Revi sion 10, dated February 1, 1985

13. SN I nstrument Mintenance Instruction IM-99, "Reactor Protection
System " Sections CC 13. A through CC 6.24A as shown bel ow.

Section Revi si on Level Effective Date I nstrunent
CC 6. 13A 2 10/ 2/ 84 FT-68-6A
CC 6. 14A 2 10/ 2/ 84 FT-68-6B
CC 6. 15A 2 10/ 2/ 84 FT-68-6D
CC 6. 16A 3 10/ 2/ 84 FT-68- 29A
CC 6. 17A 2 10/ 5/ 84 FT-68-298
CC 6. 18A 2 10/ 2/ 84 FT-68- 29D
CC 6.19A 2 10/ 2/ 84 FT-68- 48A
CC 6. 20A 2 10/ 2/ 84 FT- 68-488
CC 6. 21A 3 10/ 2/ 84 FT-68-48D
CC 6. 22A 3 10/ 2/ 84 FT-68- 71A
CC 6.23A 2 10/ 2/ 84 FT-68-718
L U 24A 2 10/ 2/ 84 FT-68- 71D

14. Plant Maintenance requests for the follow ng instruments on both units 1

and 2.

FT-68-6A FT-68-48A
FT-68-6B FT-68-488
r F-68-6D FT-68-48D
rT-68-29A FT-68-71A
FT-68-298 FT-68-718
FT-68-29D FT-68-71D

15. SON Nonconformance Report NCR 2358 dated September 29. 1980



16.

17.

18.

19.

20.

21.

22,

23.

24,

25.

26.

27.

DOCUMENTS REVI EMED (cont i nued)

SQ Construction Inspection Instruction 85 data cards for unit 1 and unit
2 RCS flow transnitters listed in Attachment 1, including referenced
variance reports

US NRC Regul atory Guide 1.11 (March 1971), "Instrunent Lines Penetrating
Primary Contai nnent"

Instrument Society of Anerican (ISA) Standard S67.02-1980, " Nucl ear
Saf ety- Rel ated Instrument Sensing Line, Piping and Tubing St andar ds
For Use in Nuclear Plant"

International Standard 1SO-2186, "Fluid Flow in Closed Conduits
Connections For Pressure Signal Transm ssions Between Primary and
Secondary Elenents," issued in 1973

Watts Bar Enpl oyee Concern Assignnent Request Form identified as
PH- 85- 001- 002

"Fluid Meters, Their Theory and Application." Report of ASNE Research
Counittee on Fluid Meters, Sixth Edition, 1911.

Watts Bar Nonconfornmance Report NCR 6172, Revision 0. dated July 9, 1985

Watts Bar Nonconfornmance Report NCR 6172, Revision 1, dated Septenber 12,
1985

Office of Engineering Procedure OEP-17, "Corrective Action," Revision 2,
dated August 30. 1985

Qual ity Technol ogy Conpany (QTC) Watts Bar Enployee Concern Disposition
Report - Concern no. PH 65-001-002 - prepared Cct ober 21, 1985

TVA Enpl oyee Concern Program (Nucl ear Performance Plan) as submitted to
URC on Nuvember 20, 1985 (L44 851120 800)

SQV Surveillance Instruction SI-94.2, "Reactor Trip Instrumentation
Refuel i ng Qutage Channel Calibration (RCS Tenperature and Flow) Units 1
and 2," Revision 1. dated Novenber 19, 1982
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UNITED STATES GOVERNMENT

Memorandum TENNESSEE VALLEY AUTHORITY
TO © H. L. Abercrombie, Site Director, Sequoyah Nuclear Plant
FROM - K. W Whitt, Director of Nuclear Safety Review Staff, E3A8 CGK

DATE DEC 2 7 1985

SUBJECT: NUCLEAR SAFETY REVI EW STAFF INVESTIGATION REPOki TRANSHITTAL

Transmitted herein is NSRS Report No. 1- 85- 652- SgN

Subj ect CONTAM NATI ON OF LAUNDERED ANTI - CONTAM NATI ON CLOTHI NG
Concern No. XX-85-101-004

and associated prioritized recommendations for your

action/disposition.

It is requested that you respond to this report and the attached
Priority 2 (P21 recommendation by January 17, 1986. Shoul d you

have any questions, please contact R C. Sauer at tel ephone 2277.

Reconmend Reportability Determination: Yes o |

Di rector, NSRS/ Designee

RCS: GCDM
Attachments
cc (Attachnents):
R P. Denise, LP6N35A-C
R J. Giffin, SQN E-18
G B. Kirk, SQV
D. R Nichols, E10A14 CK
QTC/ ERT, Watts Bar Nuclear Plant
Eric Sliger, LP6N48A-C
J. H Sullivan, SQN
W F. WIlis, El 816 CGK (4)



TENNESSEE VALLEY AUTHORITY
NUCLEAR SAFETY REVIEW STAFF
NSRS INVESTIGATION REPORT NO. 1-85-652-SON

EMPLOYEE CONCERN. XX-85-101-004

SUBJECT: CONTAMINATION OF LAUNDERED ANTI-CONTAMINATION CLOTHING
DATES OF
INVESTIGATION: Cctober 17-19, 1985
/
INVESTIGATOR: KAY 1-y.(And DATE:

/[/A.HOornstra

REVIEWED BY: DATE:
M W Al exander

APPROVED BY: DATE: 11
R C. Sauer



. BACKGROUND

A Nucl ear Safety Review Staff (NSRS) investigation was conducted tu
determine the validity of an expressed enpl oyee concern as recei ved by
the Quality Technol ogy Conpany (QTC)/Enpl oyee Response Team (ERT). The
concern of record, as summarized on the Enployee Concern Astignnment
Request Form fromQTC and identified as XX-85-101-004, st at ed:

Sequoyah - C (concerned individual) expressed that
insufficient attention to detail in regards to mnimzing
radi ati on exposure. Due to the policy of reusing outer
gloves in radiation areas, Cl has observed used gl oves,
avail abl e for reuse, which were contaminated to a level 5
times that of the area in which the enployee ns working.
The CI has no further information.

Il. SCOPE

A The scope of the investigation was deternmined from the stated
concern of record to be that of the folLlow ng issues requiring
i nvestigation:

1. doves available for reuse are sonetinmes nore contaninated than
the area in which the enployee will be working

2. Reuse of such contaninated gloves is an exanple of inadequate
radi ati on exposure control

B. In order to nake a determination on the validity of these issues,

the following areas related to the rouse of protective clothing vere

eval uat ed

1. The acceptable level of fixed contanination in cleaned
protective clothing.

2. Typical levels of contanination on gloves and overshoes.

3. The inpact of the acceptable Ievel on individual exposures.

[11. SUWARY OF FI NDI NGS

A- Requirenents and Conmitnents

1.

SQN Final Safety Analysis Report (FSAR) Section 12.3 (ref. 1)
commits SQN to establish procedures and conduct activities which
fulfill the policy of the Radiation Protection Program Manua
(RPP).

Radi ati on Protection Plan (RPP - ref. 2) paragraph 3.3.1
requires that, "Prior to reuse of anticontanination equipnent,
excluding respirators, it should be decontam nated to a maxi mum
of 300 dpmi 100 cnf of alpha and 0.75 nr/h of beta-gamma and no
transferrabl e contam nation."”



3.

Radi ation Protection Manual, ProgramArea 3, Procedure 0301.02
(ref.,3), paragraph 3.6.8, repeats the above requirreent from
the RPP.

B. Findings

1.

The SON rpdiological c.rtrol procedures were found to satisfy
the requirenents oi the RPF and procedure 0301.02. Radi ol ogi ca
Control Instruction, RCI-1 (ref. 4), specifies the maxinu
acceptabl e contamination linmits for laundered protective
cloth.ng that can be reused. Laundered protective clothing is
linmted to a direct survey '.evel of 0.75 nrad/hou: (beta-ganma)
averaged over any 544 square centimeters (100 square inches).
Using a thin w ndow pancake probe, RC -1 states that an exposure
| evel of 0.05 nrad/hour would be equivalent to 300 counts per
mnute (cpn). Therefore, the above 0.75 nrad/ hour would
-correspondto 4500 cpm Since the 0.75 nrad/hour limt is an
average over any 644 square centineter area and the RM 14
frisker probe is only 15 square centineters, spot readings with
a frisker may exceed 4500 cpmand still have the protective
clothing neet the RCI-1 average linit. In additiou to tne
direct survey linit, RCI-1 requires that no transferable (snear)
cont ani nati on be detectable on laundered protective clothing
that is to be reused.

Corresponding linits for personal clothing are 0.05 nr ad/ hour
(300 cpm) with no detectable transferable cont ami nati on.

As a part of this investigation, a randomsanple of rubber

gl oves and overshoes that had been cleaned was surveyed by

heal th physics (Individual C) in the SON laundry. Approximately
20 gloves and 20 overshoes tere surveyed with a frisker. The
radiation level of one glove was 3400 cpm one overshoe was 1800
cpm and two gloves and one overshoe were bet ween 500 cpm and
600 cpm Al other itens were less than 500 cpm Backgr ound
was 150-200 cpm These five items were then taken to a heal t h
physics station where it was deternined that no transferabl e
cont ani nati on was detectable on any of the itens.

No information was found during interviews (Individuals D, E
and F) to indicate that laundered protective clothine had been
declared clean and ready for reuse whi chbid not meet the direct
survey requirements of RCI-1.

Protective clothing bins are conspicuously |abeled "Caution
Radi oactive Material Area.”

The SQN laundry perforns a direct beta-gano survey on al |

| aundered protective clothing, but a deternination of
transferable contamination is not conducted on a routine basis
Heal t h physics personnel (Individuals E and F) stated that the
past performance of the cleaning process had denonstrated that
an inspection for transferable contamination is not necessary on
a routine basis.



6. Health physics personnel (Individuals E and F) stated that a
direct al pha survey of laundered protective clothing is not
necessary at this time due to the absence of al pha emtters in
the reactor cool ant system

7. The lesson plans for General Enployee Training (GET) 2.3, Level
Il health physics training, address anticontam nation clothing
but do not adequately explain allowable fixed contam nation on
| aundered protective clothing which is pernissible after
cl eani ng.

The current SQN GET instructors for GET 2.3 (Individuals A and
B) stated that they have discussed in their training the
potential for fixed contanination on laundered protective

cl ot hi ng.

8. Linits for fixed contam nation (wth an associated direct dose)
and for transferable contam nation (with a potential for
personnel contamination) are not numerically conparable. The
activity levels of transferable contamination found in wor k
areas in the plant are extrenely |ow when conpared t" rect
radi ati on which may cone fromeither fixed contam nitio: %r
process system inherent sources. Therefore, it is onsiile that

-the irtxcated counts per nminute fromfixed contamn. - on
clothing may exceed the observed level of transfera.
contamnation in a work area. This condition is not-M
unexpected or unusual event and is w thin Pcceptable limts of
persoc.-el exposure.

I V. COLCLUSI ONS AND RECOMMENDATI ONS

A

The concern of record was substantiated in that cleaned glovws were
found with fixed contaminaticn significantly above the level of
transferabl e contamination of many work areas. However, this leve
of fixed contamnation was found to be within prescribed levels for
cl eaned protective clothing as promul gated by the RPP. Reuse of
such gloves with fixed contamination up to 0.75 mllirad per hour
was not founu to represent "insufficient attention to detail" as
alleged; this allowable level of fixed contam nation was the result
of a policy decision by the TVA Radiol ogical Health Staff.

| N- 85- 652- SQ\N-01, Training on Acceptable Levels of Contami nation on
Laundered Protective O othina

The concerned anpl oyee may not understand plant procedure regardi ng
cont ami nat Lon on protective clothing cleaned for reuse.



Recommendati on

The | esson plans for heelth physics GET should be revined to better

expl ai n acceptable fixed contamination |evels on protective clothing and
the associated radiation exposure to the individual as part of the
initial training and periodic retraining. [P21

0045U



DOCUKENTS REVIEWED DURING INVESTIGATION [-85-652-SON
AND REFERENCES
SQM FSAR, Section 12.3, "Health Physics Program”
Office of Power Radiation Protection Plan, Rl, dated Novenmber 2, 1983

Nucl ear Power Radiation Protection Manual, Program Area 3, Procedure
0301. 02, dated Decenber 7, 1984

SQN Radi ol ogi cal Control Instruction RCI-1, R27, " Radi cl ogi cal Hygiene
Program," dated Septenber 12, 1985

GET Lesson.Plans 2.3, Level Il, "Health Physics Training, " June 1985

SQON Heal th Physics Section Instruction Letter, HPSI L-2, "Contami nation
-Surveys," Rev. 12, dated July 15, 1985
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UNITED STATES GOVERNMENT

Memorandum TENNESSEE VALLEY AUTHORITY

TO - H. L. Abercrombie. Site Director, Sequoyah Nuclear Plant

FROM = K U Witt, Director of Nuclear Safety Review Staff, E3A8 CK

pate ;. DEC 27 1985

SUBJECT: NUCLEAR SAFETY REVIEW STAFF INVESTIGATION REPORT TRANSHITTAL

Transmitted herein is NSRS Report No. 1-85-513-SQON
Subj ect RADIATION EXPOSURE O OLDER PERSONNEL
Concern No. Ex-85-009-001 and XX-85-009-002

No response or corrective action is required for this report. It is
being transmitted to you for information purposes only. Should you have

any questions, please contact R C Sauer at telephone 2277

Recomrend Reportability Determination: Yes - o |

Director, NSRS/Designee

RCSJTH

Attachments

cc (Attachments):
R. P. Denise, LP6N35A-C
R J. Giffin, SQV E-18
G. B. Kirk, SQM
D. R. Nichols, EO1A14 CK
QTC/ERT, Watts Bar Nuclear Plant--For response to employee
H. S. Sanger, Jr., E11B33 C-K
Eric Sliger, LP6N48A-C
J. H Sullivan, SQV
W. F. Willis, 812B16 C-K (4)
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BACKCROUND

A Nucl ear Safety Review Staff (NSRS) investigation was conducted to
determine the validity of an expressed enployee concern as recei ved by
Qual i ty Technol ogy Conpany (QTC)/Enpl oyee Response Team (ERT). The
initial concern of record, as sumarized on the Enpl oyee Concern Assign
nment Request Form fromQIC, and identified as XX-85-009-001, st at ed:

No regard for safety at operating plants (Sequoyah).
Managenent (nanmes known) told Craft Supervi sor (nane
known) to assign ol dest enployees to 'hot work' until t hey
exceeded dose levels and then get rid of them The

supervi sor refused to follow the instruction and got

bl amed for it. Also, management (nanes known) fired a
group of enployees (nunber and one person’'s nane known) in
1978 for refusing to work 2 hours overtine in early 1978.

On Novenber 29, 1985, during the investigation of this concern the
investigators were provided with a new Enpl oyee Concern Assi gnhnment
Request Form fromC.% identified as XX-85-009-002. The new concern
st at ed:

Sequoyah: There is nonregard for personal safety at
operating plants. Mnagenent (known) directed that the

ol dest enpl oyees be assigned to 'hot' work in order for
themto reach their radiation exposure levels first. A
supervi sor (known) made the statement that 'older fol ks
won't be long around.' Details known to QIC, withheld due
to confidentiality. Construction Department concern. Gl
has nq further information.

In a di scussi on between the investiagtors and the ERT on Decenber 2,
1985, URT stated that in a followup interview the G had informed them
that KX-85-009-001 had nmitscharacterized his concern in that he had not
stated that a craft supervisor (craft foreman) had been instructed to
assign his ol dest enployees to "hot work" and that adm nistrative action
had not been taken against a craft foreman for refusal to follow such an
instruction. Based upon this followup information, ERT replaced
concern XX-85-009-001 with XX-85-009-002 (as stated above) and

XX- 85- 009-003 (relative to the alleged firing of enployees). ERT

i dentified the man- agenent and supervisor (also managenment) referred to
in XX-85-009-002. This investigation is limted to enployee concern

XX- 85- 009- 002 only.

SCOPE

A, The scope of this investigation was determined fromthe concern of
record to entail two specific issues requiring investigation

1 Managenent directed that the ol dest enployees be preferentially
assigned "hot work."



2.

The above direction was inplenented, causing the ol dest
personnel to receive higher accunul ated doses.

B. Based upon the identification of the management individuals in the
concern of record, the timeframe of the concern was narrowed down to
Cct ober 1979 to March 1981.

[11. SUOVARY OF FI NDI NGS

A, Requirenents and Conmitnenu.s

1.

10CFR20. 101 (ref. 1) linits the whol e body exposure of radiation
workers to 1.25 remiquarter. However, this may be increased to
3remin a quarter provided the lifetine exposure does not
exceed 5(V-18), where N is the age at the last birthday, and the
i ndividual's accunul ated occupational dose has been determi ned
on form NRC-4. Thus an ol der worker may have a |arger remaining
al | owabl e dose (lifetine) than a younger worker. Using the
lifetime dose constraint would allow a worker to receive up to 3
remin consecutive quarters and thus receive 12 remin a

cal endar year.

SQ Technical Specifications (ref. 2) require that "Procedures

for personnel radiation protection shall be prepared consistent
with the requirements of 1OCFR20 and shall be approved,

mai nt ai ned and adhered to for all operations involving personnel
radi ati on exposure."

SQ Final Safety Analysis Report (FSAR) Section 13.5.7 (ref. 3)
identified Radiation Control Instructions (RCIs) which are
consi stent with 10CFR20. Table 13.5.7-1 identifies an RCl for
the "Radi ol ogi cal Hygi ene Program”

SON FSALl Section 12.3 (ref. 4) conmits SQ to inplenent a health
physics programin conformance with the TVA Office of Power

Radi ati on Protection Plan (RPP) established by the Radiol ogical
Heal th Staff.

RPP Section A3.4 (ref. 5) allows TVA enployees 19 years of age
or over and who have submitted a radiation histoey to TWM to
receive 3.0 rem each cal endar quarter up to an accunul ated dose
of 5(N-18) rem (where Nis the age) but not nore than 4 rem each
cal endar year. The annual linit of 4 remis a TVA policy and
supersedes the use of the 10CFR20 permitted 3 remper quarter up
to 5(N-18) lifetime dose. Thus no radiation limt advantage

exi sts to assign ol der workers, who may have a higher renaining
al | owabl e dose (lifetime), to "hot work."



6.

The Radiation Protection Manual (RPM Area Plan 3, Procedure
0301.03 (ref. 6), Attachment 1, linmits the whole body dose to
3.0 remper quarter, 4.0 remper year, and lifetine linit of
5(9-18) for TVA enployees over 19 years old.

The RPM (ref. 6) Attachment 3 provides TVA policy tracking
action levcals for radiation exposures. Wen 70 percent of the
quarterly or annual limt isreached, the responsible section
supervisor isto use the individual inregulated areas only
where no other qualified Individual isavailable. Wen 85
percent of the quarterly or annual linit is reached, the
responsi bl e section supervisor isto use the individual inthe
regul ated arpas only on rare occasions and only if the Plant
Heal th Physics Section i sfully satisfied that the enployee will
not exceed any applicable exposure limt..

SQU Radi ol ogi cal Control Instruction, RCd-i (ref. 7), effective
during the time period i nquestion, provided maxinuim dose linmts
for the whole body of 3 remper quarter and 4 remper year. No
additional administrative restrictions existed i nRCl-i to-limt
the exposure of individuals as they approached this maxitmm dose
linmit. However, RI-1- stated that "Work assignnents shall be
made to equalize exposure of plant personnel as miach as
practical without causing substantial increases intotal overall
exposure for all enployees."

RCI-3 (ref. 8) currently establishes SQU adnministrative action
levels as follows:

a. Action level 1 - 70 percent of quarterly or annual exposure
limt. The responsible supervisor shall not use the
individual inradiation or high radiation areas unless no
other qualified personnel with |ower exposures are available.

b. Action level 2- 80 percent of quarterly or annual exposure
limt. The individual shall be restricted from regulated
areas. Removal of this restriction shall require witten
justification from the individual's section supervisor and
approval of the Health Physics Section Supervisor.

c. Action level 3 - 90 percent of quarterly or annual exposure
limt. The individual shall be restricted from regul ated
areas.

These linits are nore restrictive than the limts i nthe RPM
Ic' ocedure (1301.03 (ref. 6).



B. Findings

1.

Areviewof radiation exposure records of 179 craft workers and
foremen assigned to SQN during the period from Cctober 1979 to
March 1981 revealed that none of themhad .eceived a dos. which
woul d have prevented or restricted their work inregulated
areas. Avreview of doses for subsequent periods for these sane
i ndividual s indicated that one individual had received a quar
terly exposure above the currently imposed 70 percent adminis
trative limit. thus influencing the work assignments made by the
supervisor, but not limiting the employment of the individual.

SQU exposure records were reviewed for the period of January
1980 to June 1985 to determine i f any personnel had exceeded 70
percent of either quarterly linits or annual linmts. 36 indi
vidual s exceeded a quarterly dose of 2.1 remor an annual dose
of 2.8 rem of which 20 were TVA enployees. O the 20 TVA

enpl oyees, 10 were engineers/technicians and 10 were craft per
sonnel. of the 10 craft personnel, 6 were currently enployid at
SQL. A conparison of the enployment records and exposure
records of the other 4 individuals who had exceeded the 70 per
cent adnministrative limt revealed the follow ng:

a. An enployee (craft personnel number 1) exceeded 70 percent
of his quarterly exposure linit inthe period January
through March 1984. He was terminated at the end of his
tenporary appointnent on April 13, 1984--into the next quar
ter for exposure linits. There was no indication that the
enpl oyee's termination was effected by his exposure.

b. An enployee (craft personnel nunber 2) exceeded 90 percent
of his annual limt in1983. However, his tenporary
appoi ntnent at 3Q1 was terminated inFebruary 1983, with a
first quarter dose at 3Ql less than 70 percent of the quar
terly linit. There was no indication that the enploy. e's
termnation was effected by his exposure at 3QIl.  Based upon
the exposure records reviewed, it |sbelieved that the
enpl oyeo was subsequently enployed at Browns Ferry Nuclear
Plant (BFN) where he received additional radiation exposure.

c. An enployee (craft personnel number 3) exceeded 90 percent
of his annual limt in1984 and resigned at SQN to accept
other enployment. The enployee had been previously enployed
i n1984 at BFN and subsequently returned to BFLl during
1984. He remmined a TVA enployee into the second cal endar
quarter of 1985, Alnmpost all of his 1984 dose was received
at BFN. There was no indication that this enployee's
resignation from3Ql was effected by his radiation exposure.



d. An enployee (craft personnel nunber 4) exceeded 90 percent
of his annual limt in 1983 and resigned at SON to accept
ot her enploynent. The enployee left SON during the first
Squarter of 1983 and had received less than 70 percent of the
x quarterly dose at that time. Al though the enployee sub
e - -'--sequgp tly received radiation exposure in 1983, there was no
indication that the employee's resignation was effected by
~=-C--- hia exposur e6.

SR _3.- Based upon the exposure record of 179 craft personnel for the
«-jperiod Cctober-1979 to March 1981, no pattern of selection of
Spersonnel for hot work based upon age was found in any of the

-craft sections.

-:.-A 5etad upon an interviewwith Individual A plant managenent had
- - dijscusred.in the 1979-1980 tinme period options that could be
-2-. «-taken-if enployees approached the quarterly or annual dose
S-mits established by RCI-1. No information was received from
S ndiividual A or one of the craft supervisors of that tinefrane
S-- - -(I'ndividual B) that any direction was provided to preferentially

- expnso ol der workers.

"The supervisor who was alleged to have made the statement that
"older folks won't be long around” is no longer a TVA employee,
could not be located from his |ast known address, and thus could
Sot be interviewed.

- A craft foreman fromthe 1980 time period (Individual B) was
¥ S unaware of any "nmnagenent direction" regarding the assignnent
of personnel to "hot work" based upon age.

I'V.  CONCLUSI ONS/ RECOMVENDATI ONS

The concern of record was not substantiated. NSRS could find no objec
tive evidence that SQN management told supervisors in the 1980 tineframe
to assign ol der personnel to work in high radiation areas ("hot work").
There is no evidence that ol der personnel were preferentially assigned
S hot work." During the period in question, no individual received a
dose high enough to require any consideration of work restrictions, even
using the nore conservative TVA policy exposure limts.
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Program"”

3. S®» Final Safety Analysis Report, Section 13.5.7-"2ad i n-ealL
I nstruction™

4. SQU Final Safety Anal ysis Report'," Section 12.3-"Heath Physics
Progrin” -

5. Office of Power2tadiation Protection Pl an (RPP), dated August 18,
-_1983, Section A34 External Exposure Control"

- 6. Nuclear Power Radiation Protection Manual, Area Plan 3, Procedure
0301. 03, dated December 29, 1983, "External Radiation Exposure
Limts and Controls"

7. SON Radiol ogical . Control Instruction, RCI-1, Revision 8, " Radi ol ogi cal
Hygi ene Program" dated Cctober 1979

8. SQ Radiological Control Instruction, RCI-3, Revision 21, " Per sonnel
Monitoring" dated Septenber 3-, 1985

9. Personnel Exposure Monitoring Report for 1980, 1981, 1982, and 1984
10. Radi ation Exposure Record (Miscle Shoals conputer printout) for
personnel assigned to outage group in period Cctober 1979 t hr ough

March 1981

11. Muscle Shoals listing of all personnel who had received greater than 70
percent of allowable radiation exposures

12.  Vat ous personnel enploynent records





