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I. BACKGROUND

A Nuclear 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 
IX-85-108-002, respectively, stated: 

Sequoyah: C/I 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/I 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.  

I!. SCOPE 

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

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 welds) 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, SRS8 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 printouts was 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).



SUlMARY 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.  

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

3. 10C50SO Appendix B - Basis for QA program utilized at Sequoyah.  

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

B. 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.  

2. 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.  

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

4. 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, weld records 
were changed to computer cards for each required operation, such 
as fit-up, visual examination, liquid penetrant examination, ote.  

5. 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 
with procedures and instructions. These individuals reported 
that class I and a eocket welds were visually examined and 
logged but that no QA documenttlion was prepared.  

6. 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.  

7. 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.  

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, and B socket wlds and that required soeet iwld 
inspections had bn performed and the results were acceptable.  
Class I 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.  

2. 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 ao assurance but by a Inh 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 CI may not bhav been rae that classe or 0 welds did nt 
require the sae level of tispection as claes A. S, C, or 0 welds.

e s *
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oaCUMnIrrI s nsvi D 1 iumSTIGATIO I-85-776-se1 

1. SIP Construction Procedure 1-3, lev. 2, dated may 1, 1975, "lWldint 
Surveillance saldeld Procedure Assigmnt" 

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

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 0cember 4, 1978, 
"Weld Procedure Assigment and weldig turvillanee" 

S. S lInpectio Instruction No. 63, wev. 13, dated May 20, 193., "Pipins 
lspectios" 

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

7. SlP Construction Procedure No. P-8, eaw. 10. dated Auust 24, 1976.  
"Qulity Assurnce Record" 

8. SiP Constructie Procedure o. P-S, Sw. 16, dated Februry 17 
1963 

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

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

t1. IW Final Safety Analyss aport, 8etion 3.0, Design Criteria 
Structures. Ceepomona t. tuipnt. and ystem 

1t. LI OnArel Daale . Criteria. QS-DC-V-3.0. at. 0, dated Dkceabr 12.  
t9ls. "Classifieatlio of Piping. Pu-. Valves, and Vessel" 

13. W Construcstl n specifiestion 8M-O65. Mae. 3. dated AIril 12U 101.  
ieald Fabrietl o. Asseety asw natirn. OW TSata for Pipe an 
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UNITED STATES %tVERNMENT 

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 8 5 

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

Transmitted herein is ISRS Report Ho. I-85-4 2-NPS 

Subject bDANING COTRl L MASTER INDEX SYSTER 

Concern mo.. I86-108-002 (WiN). XX-85-062-002 (BFW) 

n- n xL-4-0o2-002 (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 
0. 6. Brantley, WBN 
J. P. Darling, BLN 
R. P. Denise, LP6N35A-C 
R. J. Griffin, 19Q E-18 
o. B. Kirk, SQN 
R. J. Nullin, 1350 CUBB-C 
T. P. Newton, bF3 
D. R. Nichols, I10A14 C-K 
QTCI•PT, Watts Bar Nuclear Plant 
Bric Sliger, LP6U48A-C 

f J. H. Sullivan, SQO 
M V. F. Willis, 512316 C-K (4)
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DRAWING CONTROL MASTER INDEX SYSTEMSUBJECT:

DATES OF 
INVESTIGATION: 

INVESTIGATOR: 

INVESTIGATOR: 

REVIEWED BY:

OCTOBER 2-30, 1985

W. R. SIMONDS 

R. E. MCCLURE R. K. MCCLURE

DATE 

DATE 

DATER. C. SAUER

APPROVED BY:
ISON
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I. BACKGROUND

A Nuclear Safety Review Staff (NSRS) investigation was conducted to 
determine the validity of two expressed employee concerns as received by 

Quality Technology Company (QTC)/Employee Response Team (ERT). The 

-concerns of record, as summarized on the Employee Concern Assignment 
Request Forms from QTC and identified as XX-85-062-002 and IN-86
108-002, stated: 

Concern: The current TVA system of using a master card 
file of drawings (this system in place at Sequoyah) is 
inadequate and should not be implemented (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 from the cards should be input to the 
computer and available to all applicable offices within TVA.  

From this stated concern, NSRS made the following assumptions: 

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

whereby drawings are as-constructed prior to transfer and upon com

pletion of each workplan. The only drawings not under CC are those 
not used to build the plant or to verify equipment configuration.  
Therefore, it ir assumed by the investigator that "drawings" as used 
in the above concern means "CC drawings." 

* A master index card file system (master index) was generally 
accepted for use prior to 1983 within NUC PR to maintain 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 
Drawing Management System (DMS) has replaced the master index, in 
addition to other systems, and is currently intended to be the 
single CC drawing management system for the Office of Power and 
Engineering (P&E) (Nuclear). Therefore, it is assumed by the 
investigator that the above concern inadvertently refers to the 
master index as "the current TVA system. " 

II. 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 drawings 
is inadequate and should not be implemented at TVA's other 
nuclear plants.  

2. Information contained in the SQN master index should be estab
lished as a computerized data base which is accessible to all 
applicable TVA offices.

0067T



B. NSRS reviewed correspondence to identify commitments and audit find
ings applicable to the drawing control program for TVA's nuclear 
power plants. Quality assurance program procedures and plant 
instructions were also reviewed to identify progrv.matic controls.  
Interviews were conducted with nine DCC employees and CC Task Force 
members to obtain details of current CC drawing control practices 
and requirements.  

III. SUMMARY OF FINDINGS 

A. Requirements and Comwitments 

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

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

3. Memorandum from H. J. Green 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 develop the DMS 
in accordance with the CC Task Force recommendations (ref. 14).  

4. Memorandum from J. A. Coffey to Manual Holders, "BFN Regulatory 
Performance Improvement Plan (RPIP) Oversight Group Meeting 
Minutes No. 84-12," dated July 19, 1984 (L24 840719 800).  

5. Memorandum from J. A. Coff.'y to R. J. Mullin, "BFN Deviation 
JA8100-06-A05 As-Constructed Drawings," dated February 2, 1985 
(R25 850212 952), provides status and updated progress in imple
menting CC Task Force recommendations.  

6. TVA Topical Report TVA-TR75-1A, Revision 8, Table 17D-3 commits 
TVA to US NRC Regulatory Guide 1.33, (Revision 2), dated 
February 1978, "Quality Assurance Program Requirements (Opera
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. SQN Master Index 

a. The master index was implemented through reference 19 for CC 
drawings on July 11, 1979. It contains an index card for 
each CC drawing on file in the DCC. The cards are intendqJ 
to contain the as-constructed status and distribution infor
mation applicable to the corresponding drawings. SQN DCC 
personnel stated that they continue to maintain the master 
index in accordance with reference 19 and that they
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rely upon the index cards as a source of information to 
identify CC drawing revision level, as-constructed status, 
and distribution.  

b. As a result of SQU DCC personnel interviews, it was deter
mined that access to the master index is not controlled, ner 
is it periodically audited to verify the integrity of the 
information on the cards.  

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

approved CC drawing control system.  

2. Drawing Management System (DMS) 

a. References 1, 6, and 7 collectively identify the DMS as the 
single system to be used within P&E (Nuclear) to store, 
update, and retrieve construction status and other informa
tion for TVA and vendor drawings. The DMS data base is a 
controlled document which is periodically audited and is 
protected by security features.  

b. Reference 23 states that the DMS replaces several systems 
that previously contained drawing information which were not 
generally accessible to all TVA organizations needing the 
information. As-constructed status, revision level, and 
distribution information can be retrieved by any authorized 
DMS user through online access to TVA's mainframe computer.  

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

d. SQU has placed all of its CC drawing information onto the 
DNS but has not fully divorced its use of the Master Index 
card system. As a result, SQN has on occasion used the 
index as its official drawing record control system for 
distribution and construction status information.  

e. Watts Bar DCC personnel use the DMS for CC drawing control 
according to the WBI DCC Supervisor.  

f. Bellefonte DCC personnel use the PMS for Cm drawi.tg contrnl 
according to the BLU DCC Acting Supervisor.
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IV. CONCLUSIONS AND RECOHKEMDATIONS

A. Conclusions 

1. The employee concern is substantiated not on the specifics of 
the concern but its substance. The basis for this conclusion 

follows: 

a. The "current TVA system" for configuration control is 
intended to be the DNS not the master card index system as 
alleged. However, upper-tier instructions do not preclude 
the use of the master card file and, therefore, though SQU 

DCC personnel are complying with the updating of DNS for SQN 
CC drawings in accordance with upper-tier (reference 1 and 
2) requirements, they are not meeting the literal intent of 
the requirements to use DNS exclusively, since SQN DCC 
personnel continue to maintain and utilize the master index.  

b. The SQN master index system is not a reliable CC drawing 
control system since it is not controlled nor is it an 
approved QA program method.  

c. The master index *&s inadequate (or TVA use because it is a 
localized system which does not provide accessibility to 
other TVA organizations having a need to obtain the proper 
as-constructed status of SQU equipment.  

2. Accordingly, P&E (Nuclear) decided to replace all the systems 
such as the master index with the DNS as the single CC drawing 
management system for P&E (Nuclear). Browns Ferry, Watts Bar, 
and Bellefonte do not use a master index system for CC drawing 
control but do use DNS.  

B. Recommendations 

1. 1-85-472-NPS-01, Configuration Drawing Control Requirements 

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 utili
zatiou-exclusively by site DCC organizations for CC drawing 
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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2. 1-85-472-MPS-02, SON Implementation of DMS

SQN DCC has not implemented the DMS 
management system. NSRS recommends 
to require exclusive utilization of 
tion retrieval. This action should 
single CC drawing management system 
tion of the master index. [P2]

as the single CC drawing 
that SQN revise reference 19 
DMS for CC drawing informa
establish the DMS as the 
and discontinue DCC utiliza-

3. 1-85-472-NPS-03, Need to Perform At;dit/Survey Master Index 
System 

Because SQN DCC is using the non-QA approved Master Card Index 
system on occasion as its official drawing control system for 
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 DMS 
occurs.  

No response to this issue is required. NSRS will moniter the 
progress of this issue based on the responses made and actions 
taken to 1 and 2 above. (P3]
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DOCUMENTS REVIEWED IN INVESTIGATIGN NO. 1-85-472-NPS 
AND REFERENCES 

1. NUC PR NOAM, Part III, Section 1.1, dated March 21, 1985, "Document 
Control" 

2. NUC PR NQAM, Part V, Section 6.1 (ID-QAP-6.1), dated December 31, 1984, 

"Configuration Drawing Control" 

3. Drawing Management System (DMS) Users Mnnual, Revision 0 (B42 850606 509) 

4. Memorandum from H. L. Abercrombie to Those listed, dated August 24, 1983, 
"Document Control and Drawinv Management Meeting Notes" 
(L68 830817 801) 

5. Memorandum from M. M. McGuire to R. D. Guthrie, dated August 1A, 1984, 
"DMS Subtask Group of the Configuration Control Task Force" 

(L99 841023 003) 

6. Memorandum from R. D. Guthrie to Joe W. Anderson, dated May 3, 1985,
"Request for Drawing Management System (DMS) Quality Control and 
Information Systems Analysis Services" (R25 850501 910) 

7. BFU - Regulatory Performance Improvement Plant - Oversight Group Meeting 
Minutes - No. 84-12 

8. Memorandum from R. H. Wright to PWR Project Files, dated April 17, 1984, 
"SQN - As-Constructed Drvwing Meeting Notes" (BWP 840417 004) 

9. Memorandum from R. H. Wright to PWR Project Files, dated May 30, 1984, 
"SQN - As-Constructed Drawing Task Force" (BWP 840530 001) 

10. Memorandum from R. H. Wright to PWR Project Files, dated August 16. 1984, 
"SQN - As-Constructed Drawing Task Force" (BWP 840R16 006) 

11. Memorandum from R. H. Wright to PWR Project Files, dated March 21, 1984, 
"BFN - As-Constructed Drawing Task Force - Meeting Notes" 
(BWP 840321 004) 

12. Memorandum from H. J. Green to A. W. Crevasse, dated March 8, 1982, 
"Joint Quality Assurance Audit Report No. JA8100-06" 
(A24 820128 001) (L16 820305 876) 

13. Memorandum from J. A. Coffey to R. J. Mullin, dated February 12, 1985, 
"BFN - Deviations JA8100-06-A05 - As-Constructed Drawings" 
(R25 850212 952) 

14. Task Force Report, dated June 3, 1983, "Report of Recommendations from 
the As-Constructed Drawing Task Force" (U43 830711 005)
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15. OEDC and QA&AS Joint Quality Assurance Audit Report No. JA8100-06, dated 
January 28, 1982 (A24 820128 001) 

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

17. 10 CFR Part '0, Appendix B, Criterion VI, "Document Control" 

18. SQN H&AI-3, Revs. 4 and 5. "Revision of As-Constructed Drawings" 

19. SQI AI-25, Revisions 0 and 10. "Receipt, Filing, and Distribution of 
Drawings" 

20. WBH AI-4.10, Revision 3, "Drawing Control Center for a Licensed Unit" 

21. BUL BLA5.9, Revision 17, "Drawing Control Before Receipt of an Operating 
License" 

22. BFN DCU-IMM-X.1, dated September 22, 1985, "Drawing Control" 

23. Memorandum from R. D. Guthrie to James P. Darling, dated October 5, 1984, 
"BFN - Drawing Management System (DMS) Budet Request" 
(R25 841002 864) 

24. Memorandum from Michael L. Scalf to R. D. Guthrie, dated July 15, 1985, 
"DMS Overview II" (B04 850715 902)
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TVA s* (OS-4) (Op-WP-554) 

UNITED STATES GOVERNMEINT 

Memorandum TENNESSEE VALLEY AUTHORITY 

TO : H. G. Parris, Manager of Power and Engineering (Nuclear), HR6N011 

FROM : K. W. Whitt, Director of Nuclear Safety Review Staff, E3A8 C-K 

DATE : DEC 27 1985 
SUBJECT: NUCLEAR SAFETY REVIEW STAFF INVESTIGATION REPORT TRANSMIfTAL 

Transmitted herein is NSRS Report No. 1-85-590-SQN 

Subject REACTOR COOLANT SYSTEM INSTRUMENT SENSE LINE SLOPE 

Concern No. XX-85-046-001 

and associated prioritized recommendations for your action/disposition.  

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

Priority 1 [P11 and 2 (P21 recommendations by January 17, 1986. Should 

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

Recommend Reportability Determination: Yes X No 

Director, NSRS/Designee 

RCS:JTH 
Attachment 
cc (Attachment): 

H. L. Abercrombie, Site Director, SQN 
R. W. Cantrell, W12A12 C-K 

R. P. Denise, LP6N3SA-C 

R. J. Griffin, SQN E-18 

G. B. Kirk, SQN 
D. R. Nichols, E10A14 C-K 
QTC/ERT, Watts Bar Nuclear Plant 

Eric Sliger, LP6N48A-C 

J. H. Sullivan, SQN 
W. F. Willis, E12B16 C-K (4) 
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TENNESSEE VALLEY AUTHORITY 

NUCLEAR SAFETY REVIEW STAFF 

INVESTIGATION REPORT NO. I-85-590-SQN 

4EMPLOYEE CONCERN: XX-85-046-001 

REACTOR COOLANT SYSTEM INSTRUMENT SENSE LINE SLOPESUBJECT:

DATES OF 
INVESTIGATION: 

INVESTIGATOR: 

REVIEWED BY: 

APPROVED BY:

November 5-15, 1985

N. T. Henrich 

M. W. Alexander 

R. C. Sauer

/t/a s 
Date 

Date 

Date



I. BACKGROUND

A Nuclear Safe~y Review Staff (NSRS) investigation was conducted to 
determine the validity of an expressed employee concern as received by 
Quality Technology Company (QTC)/Employee Response Team (ERT). The 

concern of record, as summarized on the Employee Concern Assignment 
Request form from QTC and identified as XX-85-046-001, stated: 

Instrument sensing lines for system 68 at Sequoyah may have 
slope deficiencies. Details known to QTC, withheld due to 
confidentially. Construction department concern. C/I has no 
further information.  

Further information was requested from the ERT followup group to iden
tify any specific instruments or panels which may have sensing line 
slope deficiencies. This information was withheld to protect the con
fidentiality of the concerned individual.  

II. SCOPE 

A. The scope of this investigation was determined from the stated con

cern to be that of a single specific issue requiring investigation: 

0 The reactor coolant system instrument sense lines may have slope 
deficiencies.  

It should be noted that employee concern PH-85-001-002 (ref. 20) 
initiated at Watts Bar Nuclear Plant (WBN) alleged instrument sense 
line slope deficiencies in the Reactor Coolant System (RCS) associ
ated with Watts Bar local panels L-226, -227, and -228. RCS flow 

transmitters are located on these panels. Due to the strong simi
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 system flow transmitters located on SQN local panels 

L-226, -227, and -228.  

B. To accompliah this investigation, NSRS reviewed SQN design criteria 

and construction specifications related to the installation and 

inspection of instrument sense lines. A walkdown of selected RCS 
flow transmitter sense lines was conducted on unit 1 and progressed 

from the RCS elbow process taps to the transmitters on local panels 

L-226, -227, and -228. Plant surveillance and instrument mainte
nance instructions for these transmitters were also reviewed. To 
determine operational and maintenance history on these instruments, 
plant maintenance records were reviewed and interviews were con
ducted with instrument maintenance personnel.



III. SUMMARY OF FINDINGS

A. Requirements and Commitments 

The only identifiable instrument sense line slope requirement is 

defined by a note on TVA drawing 47W600-24 (ref. 10) which states: 

All sensing lines to be field routed from local panel 
through proper sleeves to sensing point. All liquid 
service flow, level, or pressure sensing lines shall 
slope 1/8 inch per foot minimuim downward to termination 
of line 3 inches above local panel. All condensable 
vapor service sensing lines shall slope upward 1/8 inch 
per foot minimuum from sensing point to condensing cham
ber (high point) and shall then slope downward 1/8 inch 
per foot minimuim to termination of line 3 inches above 
local panel. . . . Field to route all lines in a manner 
that will allow for thermal expansion and leave lines 
free of traps.  

B. Findings 

1. There are no US NRC Regulatory Guides or NUREGs which define or 

provide guidance on instrument sense line slope requirements.  

2. The Instrument Society of American (ISA) has issued standard 
S67.02-1980 entitled "Nuclear Safety-Related instrument Sensing 
Line Piping and Tubing Standards for Use in Nuclear Power 
Plants" (ref. 18). This standard covers the design, protection, 
and installation of instrument sense lines in light water reac
tors but does not define acceptance criteria for the slope of 
these lines. In addition, TVA was not committed to the imple
mentation of the requirements of this standard in the design of 
SQ11.  

3. International Standard ISO 2186, "Fluid Flow in Closed Conduits 
- Connections for Pressure Signal Transmissions Between Primary 
and Secondary Elements (ref. 19), states "sense lines should be 
arranged so that their slope is always greater than I inch per 
foot in order 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 in a series of slopes provided 
that vents are installed a'k all high points and sealing chambers 
at all low points. TVA is not commuitted to this standard and 
h'as required an 1/8 inch per foot minimum slope.  

4. ASME Research Committee on Fluid Meters recommends instrument 
sense lines be so arranged and installed so as to have a slope 
of 1 inch per foot or more (ref. 21). TVA is not committed to 
this recommendation and has required an 1/8 inch per foot mini
mum slope.



5. All instrument sense lines, including those in the reactor cool
ant system, were field routed by construction. No controlled 
TVA drawing was issued to show sense line routing and instal
lation. Refer to general notes on TVA drawing 47W600-24 (ref.  
10), which states: 

"All sense lines to be field routed from local panel 
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 Assembly Examination and Tests for Pipe and 
Duct Systems" (ref. 5). This procedure defined the requirements 
for fabricating and installing instrument sense lines, but it 
did not establish sense line slope requirements.  

6. After installation of instrument sense lines, Sequoyah Construc
tion Mechanical and Welding Inspection Unit inspected and docu
mented the installation, flushing, and pressure testing of the 
sense lines. These inspections were done in accordance with 
inspection Instruction 11-85 "Installation Verification, Flush
ing, and Pressure Testing of Instrumentation Sensing Lines, 
Sampling 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 lines; 
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 in 11-85 with 
regard to sense line slope. However, Section 8.0, Acceptance 
Criteria, item A-2 stated that "Line routing shall be specified 
on the applicable I&C drawing and/or the applicable process 
piping diagram." TVA drawing 47W600-24 is applicable arl speci
fied the required slope for RCS flow transmitter sense lines.  

7. Inspection Instruction 11-85 data cards were reviewed for all 24 
reactor coolant flow transmitters listed in Attachment 1.  

The 11-85 data cards for the unit 1 transmitters indicated the 
routing of the sense lines for each transmitter was acceptable.  
However, variances were noted for each transmitter in the 
remarks portion of the data card. All of these variances were 
written against discrepancies in the span between sense line 
supports. Each variance was reviewed and approved by Office of 
Engineering, Civil 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 NCR was written to document a nonconformance related to 
sense lines from different protection sets run on the same sup

port. office of Engineering determined that the nonconformance 

was not a significant condition, and the installation was 

approved for use "as-is." The NCR did not address sense line 

slope.  

S. A walkdown of the instrument sense lines on selected RCS flow 

transmitters on unit 1 was performed. The following observa

tions 4re considered typical for all loops: 

a. The high pressure elbow taps on the reactor coolant system 
piping are approximately 81 inches above the reactor build

ing elevation 679-78 feet. The low pressure elbow taps are 

approximately 98 inches above the same floor elevation.  

The RCS flow transmitters are mounted on local panels L-226, 
-227, -228. Panel arrangements are shown in Attachment 2.  

The sense lines to the upper transmitters are approximately 

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

mitters which is proper.  

b. The sense lines run vertically from the process taps to high 
point vent valves which are approximately 220 inches above 

reactor building floor elevation 679.78 feet. From there 

the sense lines are routed to the local panels.  

c. An inspection of sense line slope in the vicinity of 6 high 
point vent valves inside the polar crane wall revealed 

incorrect slope for transmitters 1-FT-68-48D and -71A such 
that the vent valves were not at the high point in the sense 

line.  

d. The sense lines are not always routed continuously downward 
from the high point vent valves to the local panels. Each 

sense line has a low point between a high point vent valve 
located above the process tap and a second vent valve 

located above the local panel. This is not consistent with 

the stated requirement.  

a. Sense lines do not consistently slope a minimum of 1/8 inch 

per foot. Some runs are sloped in the wrong direction or 

are essentially level. This is not consistent with the 

stated requirements.  

9. Plant Technical Specifications (STS) specify that RCS total flow 

rate indicators be subjected to a channel calibration at least 

once every 18 months (STS 4.2.3.4). In addition. RCS total flow 

rate is to be determined by measurement at least once every IS 

months (STS 4.2.3.5).



a. Surveillance Instruction SI-155 (ref. 12) is used to deter
mine reactor coolant flow by measuring heat inputs and out
puts and feedwater flow rates to the steam generators. With 
this data and knowing fixed inputs and losses, reactor cool
ant flow can be calculated. With the RCS flow rate known, 
SI-246 (ref. 11) is then used to calibrate RCS flow trans
mitters 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 imple
mented on request from the nuclear engineers during perfor
mance of SI-1SS based upon data obtained during this SI.  
SI-246 recalibrates (rescalec) the RCS flow transmitters 
with the reactor at power to ensure these instruments accu
rately indicate RCS flow as determined from calorimetric 
measurements and calculations.  

c. Surveillance Instruction SI-94.2 (ref. 27) implements the 
RCS flow instrumentation 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 accomplishes this by com
pleting portions of Instrument Maintenance Instruction 
IMI-99 (ref. 13).  

d. Instrument Maintenance Instruction 11M-99, Sections CC 6.13A 
through CC 6.24A (ref. 13), utilizes a wet calibration tech
nique when calibrating the RCS flow transmitters. This 
technique 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 normally drained down to the 
RCS flow transmitter process taps during refueling outages, 
no air is in the process line to migrate into the sense 
line. This technique ensures that the sense line from the 
sense line isolation valve at the local panel to the trans
mitter remains solid during the calibration as well as when 
returning the transmitter to service.  

e. Instrument Maintenance Instruction IMI-118 (ref. 9) is not 
routinely used during the calibration of the RCS flow 
instrumentation if the instrument sense line is filled. If 
instrument maintenance personnel suspect the sense line has 
entrapped air or may not be completely filled, the sense 
lines are backfilled prior to calibrating the transmitter in 
accordance with II-118. In most cases backfillhng is not 
required. II-118 is also used to remove air from the sense 
line as part of maintenance activities when air entrapment 
is suspected.  

Completion of these surveillance instructions on a routine basis 
,ensures proper calibration and operation of the transmitters.  

0. _Air entrapped in instrument sense lines typically manifests 
itself a-ian erratic signal on differential pressure



measurements such as RCS flow. This is due to the low pressures 
applied to the transmitter. Attachment 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 
downscale depending on which line contains the bubble, it would 
also be characterized by an erratic transmitter output signal 
similar 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 ahrapment in an RCS flow transmitter sense line is 
suspected, a NHintenance Request (MR) is prepared for Instrument 
Maintenance to .nvestigate and resolve the problem. A review of 
fs for the RCS flow transmitters (ref. 14)_on both units 1 and 
2 Wsa performed. A total of 99 MRs were identified from 
!- ovembor 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 below:

- Transmitter

oiOZ81- -4;15174-9 l-Fr-68-6A

1-FT-6e-6B

-1-FT-68-6D 

1-FT-68-48B

Unit Status

Hot Functional Tests 
-(venting RCS) 

Preoperational Tests 
(RCP 1 maintenance) 

Preoperational Tests 
(RCP 1 maintenance) 

Preoperational Tests 
(Low RCS level)

059644 1/09/80 1-FT-68-7D Preoperiti onal -Tetts --- -~ 
S- - -- Low RCS lvil) 

- - -_ -- A-review of Unit Operator, Assistant'Shift Engineerrand 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 pump I was being started an4_stopped to chek--
--ritpairs-for an oil leak. These activities ccIld have contr 
-b•uted to the inst uera problems noted-on thesa MRs.-:-t'',btit 

gation revealed there-was no problem-~ith the transmitter and 

-the problem was corrected by equalizing the transmitter". -KR -7
059643 and 059644Awre written when low RCS water-level • - -_ -

- - :- apparently resilted ii incomplate filling of tht sens; lines to 
the• RCS flow transmitters. System activities on 

¶I

Date

059641 

S059642

059643

1/09/80 

1/09/80 

1/09/80

c

'-MR

-

c'



APr141 1 -5 _F:_ 9 1 x-7.,i -Ary 9, 1980, are not typical of those 
CW~Jht'ae?? _""aýýztJj normal plant operation.  

12. The n 9etti94iioj r!Matts~ *ly 4cyeenpH-85-OO1-002 
(i4,.20') bf Qr. , :~ jdeijiei.. discrepancies with 

Twt -ien -~s t .ki.* -f'n WBN unit 1ýRCS hlow transmittirs 
- (r)~E ~ rCta:)~~;r'. ~bs#4ert~ ealuated by.  

* TYk.in-W*1--MGti M.J2 Ri%4xýon-o,(e 22 ,ae lIUy 9. 1985-.  
- A sugqjt ~ ipm-~oaiia~e.msa-Mie of Jitstriument 

- s~ij'.. d f~ ~ &~4~ric tfict.)cy wxh "Xepad to WSll 
Senge- ±jjq4mjjF'j.%r7 i.J~t~td by WEB I!CR U 

Eii~ftre~r- -~ ~~-aredl -i- AccordancV -with -Off tes of' 
-bi in&~rn Pr-ýe-durq OEP-lf (ref:;2) a dtes-the coc-

irvabtbJ&:Vf n8W T__C -asnot transmitted-to 
SQM -1jew- r le~izeiie -Wol-ciot'-n Attachment 4 :u~ua'elze 

-the cv~~i e r i4~rutnand 4k-iymiitlon-_ 
in% ICFA.1, ar navlisTn 

.13. Wtovsat.i- enL itie~r Lfi palvi;ý~ RZ- T.-rt*rqute by N3RZ" 
cE ~ ~ ~ ~ ~ A1 1-Y -~Iit 1~~ r siwu *y ythe SQU siteý-

* desite ;Lnscrfl sl',pe c.,onditions of all safetiy
- ~ ~ ~ ~ : rIat!'!'~n A ~lei might be susceptible-b i 
entraome ; -V_1_tDf-;Jwes j, t iddrd as a licensin6 comn
IfiLmaht to Ot b-iRr ffr rr ecrcnz 2-6 

IV. CONCLUiSIONS AMID- RC W~~~~- - . .  

A. Conclusions 

"'he concern of irecurwas --,tuito.ts*r~snelines -fr 

tlha reactor coal-ant dystr-a f16w- t r44:wiftere Vt!e. -fund to have 
-s 0PO conditions' that cfly -ot7.V 4 ej~dt' 1- ýBf rdmi with stated 

qu4 oments.~wvr a ai-o~r oaL~hi tri a -for these 
iiistruments doas:not Ind kate -Salq 4 Ise."d- significant p~ 

~-blama- with aire-ntrapenet. In, their--tento flns._-_MAr--entraprent in 
.-. tnirmefnt sense'i -Asig nrs ty. dt caQ-during -6peratiors, and 

a -.-teoval cant be-4eqrmpll-shad with 6,18sii pn n'poedr 
It Rcouedaiiii - -~tpoiiue 

17, gineri~~als5 ~n of striitaimnt Sens Lin 
ThePU e-~eeif -tv 

- hocni~er -gevalu~ation rpiquptd _9f. SqN siteý )Ilnanemeflt- in 
pare-rah -1T-I .13. 13 involving-safety-related instrument se'na.  
line slo~pe sbould be compl-ettrd arid. MiyfVt tid ed corrective9 

*actionws imnplemented 1by -the mite, Theui'eiults-of this-e'va'luation 
should be for-wardod to MRSR. f or an ~iidepenýdent *valuatir~ft. -P--j



2. I-85-590-SQN-02, High Point Vent Valves 

The routing of reactor coolant system flow transmitter sense 
lines should be reverified to ensure high point vent valves are 

clearly the high point in the sense line. [P1] 

3. I-85-590-SQN-03, Returning RCS Flow Transmitters to Service 

Plant procedures should be revised or developed to require 
safety-related sense lines which may be sensitive to air entrap
ment be backfilled during unit outages just prior to entering 
the mode 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. [Pl] 

a - IAS- 590-SQN-04, Sense Line Installation Procedure 

:-Appr pr ite instrument sense line routing and slope criteria 
-hould be-obtained from OE and incorporated in site procedures 
-for installation of new sense lines or significant modification 

S . existing sense lines. [P21 

- - -S -C30, Nonconformance Report NCR 6172 Evaluation for 
r - Applicability to Other TVA Facilities 

S--Because of the demonstrated generic effects of WBN NCR 6172 
S _ rof. 23) to SQN-on improper instrument sense line slope, the 

WB N construction 4CR should be sent through design to SQN and to 
Stlother TVA plants for a generic review for applicability in 
- - :- -Accordance with Office of Engineering Procedure OEP-17 (ref.



ATTACHMENT 1

Instrument No.  

1,2-FT-68-6A 

1,2-FT-68-6B 

1,2-FT-68-6D 

1,2-FT-68-29A 

1,2-FT-68-29B 

1,2-FT-68-29D 

1,2-FT-68-48A 

1,2-FT-68-48B 

1,2-FT-68-48D 

1,2-FT-68-71A 

1,2-FT-68-71B 

1,2-FT-68-71D

RCS Loop Local Panel

L-226 

L-227 

L-228 

L-226 

L-227 

L-228 

L-226 

L-227 

L-228 

L-226 

L-227 

228-

TVA Drawing

47W600-80 

47W600-80 

47W600-80 

47W600-80 

47W600-80 

47W600-80 

47W600-80 

47W600-80 

47W600-80 

47W600-80 

47W600-80 

47W600-80



ATTACHMENT 2
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ATTACHMENT 4

Summary of WBN NCR 6172 

0 QTC's investigation of WBN Employee Concern PH-85-001-002 identified 

specific instances where RCS flow transmitter sense line slope was not in 

agreement with stated requirements (ref. 25).  

0 Nonconformance Report NCR 6172, Revision 0, was issued July 9, 1985, by 

the Office of Construction (OC) to document these deficiencies. Planned 

corrective actions include relocation of RCS flow instrumentation to 

reduce sense line length and installation of new sense lines to correct 

slope deficiencies.  

* Subsequent inspections by TVA of a random sample of additional 
safety-related instrument sense lines revealed that a generic condition 

exists at WEN with regard to overall sense line slope requirements. This 
was documented by WBN NCR 6172, Revision 1, on September 12, 1985. It 
extended the planned corrective action to all safety-related instruments.  

* Dispostion of NCR 6172, Revision 1, entails the following: 

1. OE will provide to OC a list of instrument sense lines essential to 
safe operation and shutdown which might not function reliably with 

air entrapped in their sense lines.  

2. Reinspection of these identified sense lines to ensure the required 
slope is met.  

3. Rework any identified sense lines which do not conform to slope 
requirements.  

4. The remaining essential instrument sense lines will be generally 
evaluated by OE for fut,. ional operability "as-is." 

* In accordance with OEF-17 the Engineering Report for NCR 6172, Revision 1, 
was prepared on September 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 implications 
at SQN.



DOCUMENTS REVIEWED IN INVESTIGATION I-85-590-SQN 
AND REFERENCES 

1. Sequoyah Nuclear Plant SQA 134, "Critical Structure Systems, and 
Components (CSSC) List," Revision 7, dated August 12, 1985 

2. Sequoyah Technical Instruction TI-54, "Compliance Instruments unit 0,1," 
Revision 8, dated August 5, 1985 

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

4. SQN Design Criteria No. SQN-DC-V-3.0, "General Design Criteria ?or Til 
Classification of Piping, Pumps, Valves, and Vessels," Revision 1, 
dated December 12, 1975 

5. SQN Construction Specification No. N2M-865, "Field Fabrication, Assr.ibly 
Examination, and Tests For Pipe and Duct Systems," Revision 3, dated 
April 12, 1977 

6. SQN Construction Specification No. N2E-883, "Routing and Separating 
Instrument Lines in The Vicinity of High Energy Process Piping Inside 
and Outside Containment," Revision 0, dated August 23, 1978 

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

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

9. Instrument Maintenance Instruction IMI-118, "Filling of Sealed Instrument 
Systems Backfilling, Venting, and/or Flushing of Instrument Sensing 
Lines," Revision 5, dated December 31, 1984 

10. TVA Drawings 
47W610-68-1 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 REVIEWED (continued) 

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

12. SQN Surveillance Instruction SI-155, "Reactor Coolant Flow Verification," 
Revision 10, dated February 1, 1985 

13. SQN Instrument Maintenance Instruction IMI-99, "Reactor Protection 
System," Sections CC 13.A through CC 6.24A as shown below.

Revision Level 

2 

2 

2 

3 

2 

2 

2 

2 

3 

3 

2 

2

Effective Date 

10/2/84 

10/2/84 

10/2/84 

10/2/84 

10/5/84 

10/2/84 

10/2/84 

10/2/84 

10/2/84 

10/2/84 

10/2/84 

10/2/84

Instrument 

FT-68-6A 

FT-68-6B 

FT-68-6D 

FT-68-29A 

FT-68-298 

FT-68-29D 

FT-68-48A 

FT-68-488 

FT-68-48D 

FT-68-71A 

FT-68-718 

FT-68-71D

14. Plant Maintenance requests for the following instruments on both units 1 
and 2.  

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

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

Section 

CC 6.13A 

CC 6.14A 

CC 6.15A 

CC 6.16A 

CC 6.17A 

CC 6.18A 

CC 6.19A 

CC 6.20A 

CC 6.21A 

CC 6.22A 

CC 6.23A 

L U.24A



DOCUMENTS REVIEWED (continued)

16. SQl Construction Inspection Instruction 85 data cards for unit 1 and unit 
2 RCS flow transmitters listed in Attachment 1, including referenced 

variance reports 

17. US NRC Regulatory Guide 1.11 (March 1971), "Instrument Lines Penetrating 

Primary Containment" 

18. Instrument Society of American (ISA) Standard S67.02-1980, "Nuclear 

Safety-Related Instrument Sensing Line, Piping and Tubing Standards 

For Use in Nuclear Plant" 

19. International Standard ISO-2186, "Fluid Flow in Closed Conduits 

Connections For Pressure Signal Transmissions Between Primary and 

Secondary Elements," issued in 1973 

20. Watts Bar Employee Concern Assignment Request Form identified as 

PH-85-001-002 

21. "Fluid Meters, Their Theory and Application." Report of ASNE Research 

Coumittee on Fluid Meters, Sixth Edition, 1911.  

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

23. Watts Bar Nonconformance Report NCR 6172, Revision 1, dated September 12, 

1985 

24. Office of Engineering Procedure OEP-17, "Corrective Action," Revision 2, 

dated August 30. 1985 

25. Quality Technology Company (QTC) Watts Bar Employee Concern Disposition 

Report - Concern no. PH-65-001-002 - prepared October 21, 1985 

26. TVA Employee Concern Program (Nuclear Performance Plan) as submitted to 

URC on Nuvember 20, 1985 (L44 851120 800) 

27. SQV Surveillance Instruction SI-94.2, "Reactor Trip Instrumentation 

Refueling Outage Channel Calibration (RCS Temperature and Flow) Units 1 

and 2," Revision 1. dated November 19, 1982



*'TVA 0 OS94) I(OW41 

LNITED STATES GOVERNMENT 

Memorandum TENNESSEE VALLEY AUTHORITY 

To : . . I. mis, Plant anaer, Watts Bar luclear Plant 

FtM : K. '-. Whitt, Director of uaclear Safety Review Staff, U3A8 C-K 

DATE : DEC 27 i985 

SUIJECT: IUCLEA SAFT IREVIEI STAFF INVESTICATLIONI PORT TRANSMITTAL 

Tranmitted herein is NSRS Report No. -l5-S10-W-N 

Subject CXCESSIVE PIPIC VI••ATION, 

Concern go. Ip-S5-289-002 

and associated recoamndations for your A4tion/disposition.  

It is requested that you respond to this report and the attached 
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Rcommod Reportability Determination: Yes J -

Director, UUsS/Desimle 
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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 C-K 

DATE DEC 2 7 1985 
SUBJECT: NUCLEAR SAFETY REVIEW STAFF INVESTIGATION REPOki TRANSHITTAL 

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

Subject CONTAMINATION OF LAUNDERED ANTI-CONTAMINATION CLOTHING 

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. Should you 

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

Recommend Reportability Determination: Yes __ o I 

Director, NSRS/Designee 

RCS:GCDM 
Attachments 
cc (Attachments): 

R. P. Denise, LP6N35A-C 

R. J. Griffin, SQN E-18 

G. B. Kirk, SQM 

D. R. Nichols, E10A14 C-K 
QTC/ERT, Watts Bar Nuclear Plant 
Eric Sliger, LP6N48A-C 
J. H. Sullivan, SQN 

W. F. Willis, El 816 C-K (4)



TENNESSEE VALLEY AUTHORITY 

NUCLEAR SAFETY REVIEW STAFF 

NSRS INVESTIGATION REPORT NO. I-85-652-SQN 

EMPLOYEE CONCERN: XX-85-101-004 

CONTAMINATION OF LAUNDERED ANTI-CONTAMINATION CLOTHINGSUBJECT:

DATES OF 
INVESTIGATION:

INVESTIGATOR: 

REVIEWED BY: 

APPROVED BY:

October 17-19, 1985 

/ 

KAY ,1-y.(A.^d 
/,/. A.Hornstra 

M. W. Alexander 

R. C. Sauer
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I. BACKGROUND 

A Nuclear Safety Review Staff (NSRS) investigation was conducted tu 

determine the validity of an expressed employee concern as received by

the Quality Technology Company (QTC)/Employee Response Team (ERT). The 

concern of record, as summarized on the Employee Concern Astignment 

Request Form from QTC and identified as XX-85-101-004, stated: 

Sequoyah - CI (concerned individual) expressed that 

insufficient attention to detail in regards to minimizing 

radiation exposure. Due to the policy of reusing outer 

gloves in radiation areas, CI has observed used gloves, 

available for reuse, which were contaminated to a level 5

times that of the area in which the employee ms working.  

The CI has no further information.  

II. SCOPE 

A. The scope of the investigation was determined from the stated 

concern of record to be that of the foLlowing issues requiring 

investigation: 

1. Gloves available for reuse are sometimes more contaminated than 

the area in which the employee will be working.  

2. Reuse of such contaminated gloves is an example of inadequate 

radiation exposure control.  

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

the following areas related to the rouse of protective clothing were 

evaluated: 

1. The acceptable level of fixed contamination in cleaned 

protective clothing.  

2. Typical levels of contamination on gloves and overshoes.  

3. The impact of the acceptable level on individual exposures.  

III. SUMMARY OF FINDINGS 

A- Requirements and Commitments 

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 Manual 

(RPP).  

2. Radiation Protection Plan (RPP - ref. 2) paragraph 3.3.1 

requires that, "Prior to reuse of anticontanination equipment, 

excluding respirators, it should be decontaminated to a maximum 

of 300 dpm/100 cm2 of alpha and 0.75 mr/h of beta-gamma and no 

transferrable contamination."



3. Radiation Protection Manual, Program Area 3, Procedure 0301.02 

(ref.,3), paragraph 3.6.8, repeats the above requirreent from 

the RPP.  

B. Findings 

1. The SQN rpdiological c.rtrol procedures were found to satisfy 

the requirements oi the RPF and procedure 0301.02. Radiological 

Control Instruction, RCI-1 (ref. 4), specifies the maximu 

acceptable contamination limits for laundered protective 

cloth.ng that can be reused. Laundered protective clothing is 

limited to a direct survey '.evel of 0.75 mrad/hou: (beta-gamma) 

averaged over any 544 square centimeters (100 square inches).  

Using a thin window pancake probe, RCI-1 states that an exposure 

level of 0.05 mrad/hour would be equivalent to 300 counts per 

minute (cpm). Therefore, the above 0.75 mrad/hour would 

-correspond to 4500 cpm. Since the 0.75 mrad/hour limit is an 

average over any 644 square centimeter area and the RM-14 

frisker probe is only 15 square centimeters, spot readings with 

a frisker may exceed 4500 cpm and still have the protective 

clothing meet the RCI-1 average limit. In additiou to tne 

direct survey limit, RCI-1 requires that no transferable (smear) 

contamination be detectable on laundered protective clothing 

that is to be reused.  

Corresponding limits for personal clothing are 0.05 mrad/hour 

(300 cpm) with no detectable transferable contamination.  

2. As a part of this investigation, a random sample of rubber 

gloves and overshoes that had been cleaned was surveyed by 

health physics (Individual C) in the SQN 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 between 500 cpm and 

600 cpm. All other items were less than 500 cpm. Background 

was 150-200 cpm. These five items were then taken to a health 

physics station where it was determined that no transferable 

contamination was detectable on any of the items.  

3. 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 whichbid not meet the direct 

survey requirements of RCI-1.  

4. Protective clothing bins are conspicuously labeled "Caution 

Radioactive Material Area." 

5. The SQN laundry performs a direct beta-gano survey on all 

laundered protective clothing, but a determination of 

transferable contamination is not conducted on a routine basis.  

Health physics personnel (Individuals E and F) stated that the 

past performance of the cleaning process had demonstrated 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 alpha survey of laundered protective clothing is not 

necessary at this time due to the absence of alpha emitters in 

the reactor coolant system.  

7. The lesson plans for General Employee Training (GET) 2.3, Level 

II health physics training, address anticontamination clothing 

but do not adequately explain allowable fixed contamination on 

laundered protective clothing which is permissible after 

cleaning.  

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 contamination on laundered protective 

clothing.  

8. Limits for fixed contamination (with an associated direct dose) 

and for transferable contamination (with a potential for 

personnel contamination) are not numerically comparable. The 

activity levels of transferable contamination found in work 

areas in the plant are extremely low when compared t" rect 

radiation which may come from either fixed contaminitio:%or 

process system inherent sources. Therefore, it is onsiile that 

-the irtxcated counts per minute from fixed contamin. - on 

clothing may exceed the observed level of transfera.  

contamination in a work area. This condition is not-M( 

unexpected or unusual event and is within Pcceptable limits of 

persoc.-el exposure.  

IV. COLCLUSIONS AND RECOMMENDATIONS 

A. The concern of record was substantiated in that cleaned glovws were 

found with fixed contaminaticn significantly above the level of 

transferable contamination of many work areas. However, this level 

of fixed contamination was found to be within prescribed levels for 

cleaned protective clothing as promulgated by the RPP. Reuse of 

such gloves with fixed contamination up to 0.75 millirad per hour 

was not founu to represent "insufficient attention to detail" as 

alleged; this allowable level of fixed contamination was the result 

of a policy decision by the TVA Radiological Health Staff.  

B. IN-85-652-SQN-01, Training on Acceptable Levels of Contamination on 

Laundered Protective Clothina 

The concerned amployee may not understand plant procedure regarding 

contaminatLon on protective clothing cleaned for reuse.



Recommendation

The lesson plans for heelth physics GET should be revined to better 

explain acceptable fixed contamination levels 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 I-85-652-SQN 
AND REFERENCES 

1. SQM FSAR, Section 12.3, "Health Physics Program" 

2. Office of Power Radiation Protection Plan, R1, dated November 2, 1983 

3. Nuclear Power Radiation Protection Manual, Program Area 3, Procedure 

0301.02, dated December 7, 1984 

4. SQN Radiological Control Instruction RCI-1, R27, "Radiclogical Hygiene 

Program," dated September 12, 1985 

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

6. SQN Health Physics Section Instruction Letter, HPSIL-2, "Contamination 

-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. Whitt, Director of Nuclear Safety Review Staff, E3A8 C-K 

DATE : DEC 27 1985 
SUBJECT: NUCLEAR SAFETY REVIEW STAFF INVESTIGATION REPORT TRANSHITTAL 

Transmitted herein is NSRS Report No. 1-85-513-SQON 

Subject 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 

Recommend Reportability Determination: Yes - o I 

Director, NSRS/Designee 

RCS:JTH 
Attachments 
cc (Attachments): 

R. P. Denise, LP6N35A-C 
R. J. Griffin, SQM E-18 
G. B. Kirk, SQM 
D. R. Nichols, EO1A14 C-K 
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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TENNESSEE VALLEY AUTHORITY

NUCLEAR SAFETY REVIEW STAFF 

NSRS REPORT NO. 1-85-513-SQN 

EMPLOYEE CONCERNS: XX-85-009-001 (partial) 
XX-85-009-002 

RADIATION EXPOSURE OF OLDER PERSONNEL

DATES OF 
INVESTIGATION:
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INVESTIGATOR:

INVESTIGATOR:

REVIEWED BY:

APPROVED BY:
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1. BACKCROUND

A Nuclear Safety Review Staff (NSRS) investigation was conducted to 

determine the validity of an expressed employee concern as received by 

Quality Technology Company (QTC)/Employee Response Team (ERT). The 

initial concern of record, as sumarized on the Employee Concern Assign

ment Request Form from QTC, and identified as XX-85-009-001, stated: 

No regard for safety at operating plants (Sequoyah).  

Management (names known) told Craft Supervisor (name 

known) to assign oldest employees to 'hot work' until they 

exceeded dose levels and then get rid of them. The 

supervisor refused to follow the instruction and got 

blamed for it. Also, management (names known) fired a 

group of employees (number and one person's name known) in 

1978 for refusing to work 2 hours overtime in early 1978.  

On November 29, 1985, during the investigation of this concern the 

investigators were provided with a new Employee Concern Assignment 

Request Form from c.% identified as XX-85-009-002. The new concern 

stated: 

Sequoyah: There is nonregard for personal safety at 

operating plants. Management (known) directed that the 

oldest employees be assigned to 'hot' work in order for 

them to reach their radiation exposure levels first. A 

supervisor (known) made the statement that 'older folks 

won't be long around.' Details known to QTC, withheld due 

to confidentiality. Construction Department concern. CI 

has nq further information.  

In a discussion between the investiagtors and the ERT on December 2, 

1985, URT stated that in a follow-up interview the CI had informed them 

that KX-85-009-001 had mitscharacterized his concern in that he had not 

stated that a craft supervisor (craft foreman) had been instructed to 

assign his oldest employees to "hot work" and that administrative action 

had not been taken against a craft foreman for refusal to follow such an 

instruction. Based upon this follow-up 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 employees). ERT 

identified the man- agement and supervisor (also management) referred to 

in XX-85-009-002. This investigation is limited to employee concern 

XX-85-009-002 only.  

II. SCOPE 

A. The scope of this investigation was determined from the concern of 

record to entail two specific issues requiring investigation: 

1 Management directed that the oldest employees be preferentially 

assigned "hot work."



2. The above direction was implemented, causing the oldest 

personnel to receive higher accumulated doses.  

B. Based upon the identification of the management individuals in the 

concern of record, the timeframe of the concern was narrowed down to 

October 1979 to March 1981.  

III. SUOMARY OF FINDINGS 

A. Requirements and Commitmenu.s 

1. 1OCFR20.101 (ref. 1) limits the whole body exposure of radiation 

workers to 1.25 rem/quarter. However, this may be increased to 

3 rem in a quarter provided the lifetime exposure does not 

exceed 5(V-18), where N is the age at the last birthday, and the 

individual's accumulated occupational dose has been determined 

on form NRC-4. Thus an older worker may have a larger remaining 

allowable dose (lifetime) than a younger worker. Using the 

lifetime dose constraint would allow a worker to receive up to 3 

rem in consecutive quarters and thus receive 12 rem in a 

calendar year.  

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

for personnel radiation protection shall be prepared consistent 

with the requirements of 1OCFR20 and shall be approved, 

maintained and adhered to for all operations involving personnel 

radiation exposure." 

3. SQl Final Safety Analysis Report (FSAR) Section 13.5.7 (ref. 3) 

identified Radiation Control Instructions (RCIs) which are 

consistent with 1OCFR20. Table 13.5.7-1 identifies an RCI for 

the "Radiological Hygiene Program." 

4. SQN FSA1I Section 12.3 (ref. 4) commits SQl to implement a health 

physics program in conformance with the TVA Office of Power 

Radiation Protection Plan (RPP) established by the Radiological 
Health Staff.  

5. RPP Section A3.4 (ref. 5) allows TVA employees 19 years of age 

or over and who have submitted a radiation histoey to TVM to 

receive 3.0 rem each calendar quarter up to an accumulated dose 

of 5(N-18) rem (where N is the age) but not more than 4 rem each 

calendar year. The annual limit of 4 rem is a TVA policy and 

supersedes the use of the 1OCFR20 permitted 3 rem per quarter up 

to 5(N-18) lifetime dose. Thus no radiation limit advantage 

exists to assign older workers, who may have a higher remaining 

allowable dose (lifetime), to "hot work."



6. The Radiation Protection Manual (RPM) Area Plan 3, Procedure 
0301.03 (ref. 6), Attachment 1, limits the whole body dose to 
3.0 rem per quarter, 4.0 rem per year, and lifetime limit of 
5(9-18) for TVA employees over 19 years old.  

7. The RPM (ref. 6) Attachment 3 provides TVA policy tracking 
action levcals for radiation exposures. When 70 percent of the 
quarterly or annual limit is reached, the responsible section 
supervisor is to use the individual in regulated areas only 
where no other qualified Individual is available. When 85 
percent of the quarterly or annual limit is reached, the 
responsible section supervisor is to use the individual in the 
regulated arpas only on rare occasions and only if the Plant 
Health Physics Section is fully satisfied that the employee will 
not exceed any applicable exposure limit..  

8. SQU Radiological Control Instruction, RCd-i (ref. 7), effective 
during the time period in question, provided maximuim dose limits 
for the whole body of 3 rem per quarter and 4 rem per year. No 
additional administrative restrictions existed in RCI-i to-limit 
the exposure of individuals as they approached this maxitmum dose 
limit. However, RCI-1- stated that "Work assignments shall be 
made to equalize exposure of plant personnel as muach as 
practical without causing substantial increases in total overall 
exposure for all employees." 

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

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

b. Action level 2 - 80 percent of quarterly or annual exposure 
limit. The individual shall be restricted from regulated 
areas. Removal of this restriction shall require written 
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 
limit. The individual shall be restricted from regulated 
areas.  

These limits are more restrictive than the limits in the RPM 
Ic'ocedure (1301.03 (ref. 6).



B. Findings

1. A review of radiation exposure records of 179 craft workers and 
foremen assigned to SQN during the period from October 1979 to 
March 1981 revealed that none of them had .eceived a dos. which 
would have prevented or restricted their work in regulated 
areas. A review of doses for subsequent periods for these same 
individuals 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.  

2. SQU exposure records were reviewed for the period of January 
1980 to June 1985 to determine if any personnel had exceeded 70 
percent of either quarterly limits or annual limits. 36 indi
viduals exceeded a quarterly dose of 2.1 rem or an annual dose 
of 2.8 rem, of which 20 were TVA employees. Of the 20 TVA 
employees, 10 were engineers/technicians and 10 were craft per
sonnel. of the 10 craft personnel, 6 were currently employid at 
SQL. A comparison of the employment records and exposure 
records of the other 4 individuals who had exceeded the 70 per
cent administrative limit revealed the following: 

a. An employee (craft personnel number 1) exceeded 70 percent 
of his quarterly exposure limit in the period January 
through March 1984. He was terminated at the end of his 
temporary appointment on April 13, 1984--into the next quar
ter for exposure limits. There was no indication that the 
employee's termination was effected by his exposure.  

b. An employee (craft personnel number 2) exceeded 90 percent 
of his annual limit in 1983. However, his temporary 
appointment at 3Q11 was terminated in February 1983, with a 
first quarter dose at 3Q11 less than 70 percent of the quar
terly limit. There was no indication that the employ. e's 
termination was effected by his exposure at 3Q11. Based upon 
the exposure records reviewed, it Is believed that the 
employeo was subsequently employed at Browns Ferry Nuclear 
Plant (BFN) where he received additional radiation exposure.  

c. An employee (craft personnel number 3) exceeded 90 percent 
of his annual limit in 1984 and resigned at SQN to accept 
other employment. The employee had been previously employed 
in 1984 at BFN and subsequently returned to BF11 during 
1984. He remained a TVA employee into the second calendar 
quarter of 1985. Almost all of his 1984 dose was received 
at BFN. There was no indication that this employee's 
resignation from 3Q11 was effected by his radiation exposure.



d. An employee (craft personnel number 4) exceeded 90 percent 
of his annual limit in 1983 and resigned at SQN to accept 

other employment. The employee left SQN during the first 

Squarter of 1983 and had received less than 70 percent of the 

quarterly dose at that time. Although the employee sub
-'--sequgp tly received radiation exposure in 1983, there was no 

indication that the employee's resignation was effected by 
hia exposure6.  

_3.- Based upon the exposure record of 179 craft personnel for the 
•-jperiod October-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 interview with Individual A, plant management had 
- -... dijscusred.in the 1979-1980 time period options that could be 

-2-. •-taken-if employees 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 timeframe 
S-- - -(Individual B) that any direction was provided to preferentially 

- expnso older 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 last known address, and thus could 
S not be interviewed.

- A craft foreman from the 1980 time period (Individual B) was 
S_ unaware of any "management direction" regarding the assignment 

of personnel to "hot work" based upon age.  

IV. CONCLUSIONS/RECOMMENDATIONS 

The concern of record was not substantiated. NSRS could find no objec

tive evidence that SQN management told supervisors in the 1980 timeframe 

to assign older personnel to work in high radiation areas ("hot work").  

There is no evidence that older 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 more conservative TVA policy exposure limits.  
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2. SQNTfecinc- Spe-ifications, Section 6.11, "Radiation Protection 

Program" 

3. SQo Final Safety Analysis Report, Section 13.5.7-"2ad in-eaL . _

Instruction" 

4. SQU Final Safety Analysis Report'," Section 12.3- "Health Physics 
Progrin"-

5. Office of Power2tadiation Protection Plan (RPP), dated August 18, 

-_1983, Section A3.4 '' External Exposure Control" 

- 6. Nuclear Power Radiation Protection Manual, Area Plan 3, Procedure 

0301.03, dated December 29, 1983, "External Radiation Exposure 

Limits and Controls"

7. SQN Radiological.Control Instruction, RCI-1, Revision 8, "Radiological 

Hygiene Program," dated October 1979 

8. SQl Radiological Control Instruction, RCI-3, Revision 21, "Personnel 

Monitoring" dated September 30-, 1985 

9. Personnel Exposure Monitoring Report for 1980, 1981, 1982, and 1984 

10. Radiation Exposure Record (Muscle Shoals computer printout) for 

personnel assigned to outage group in period October 1979 through 

March 1981 

11. Muscle Shoals listing of all personnel who had received greater than 70 

percent of allowable radiation exposures 

12. Vat ous personnel employment records
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