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Mr. James P. O'Reilly, Director 
Off'ice of Inspection and Enforcement 
U.S. Nuclear Regulatory Commission 
Region I1 - Suite 3100 
101 Marietta Street 
Atlanta, Georgia 30303
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Dear Mr. O'Reilly:

WATTS BAR NUCL.EAR PLANT UNITS I AND 2 
WERD-50-391/81-16, WBRD-50-390/81-32, 
WBRD-50-391 /81-34, WBRD-50-390/81-'16, 
FINAL REPORT

- HVAC CO3NCERNS - WBRD-50..390/81-17, 
WBRD-50-391/81-31, WBRD-50-390/81-35, 
AND WBRD-50-391/81-45 -

The subject condition was initially reported to NRC-OIE Inspector 
T. Heatherly on January 24, 1980, as -*..L.. -:'..... . -^:. 12. This 
deficiency was later determined by TVA to be nonrepc~rtable in accordance 
with 10 CFR 50.55(a). Following the reportin,6 of audit deficiency 
WB-M-81-03 to NRC-OIE. an February 2, 1981, WB-t3-80-02 was reported to 
NRC-OIE on February 4, 1981 as reportable in accordance with 10 CFA 
50.55(e). Subsequently, NCR's 2938R and 2929R on similar problems were 
reported to NRC-OIE on February 10 and 11, 1981, respectively. TVA's first 
interim report on these combined deficiencies was submitted on February 27, 
i981, and a asecond interim report was submitted on April 310, 1981.

On March 23, 1981, a deficiency concerning HVAC 
reported to NRC-OlE Inspector R. V. Crlenjak in 
50.55(e) as deficiency 16 of" audit WB-G-81-06.  
was submitted on April 24, 1981.

system noncompliances wa3 
accordance with 10 CFR 
Our f'irst interim report

On March 27, 1981, deficiencies c~oncerning HVAC siystem noncompliance~s were 
reported to NRC-OIE Inspector R. V. Crlenjak in accordance with 10 CFR 
50.55(e) as odtdt WB-0-81-06 deficienctes 2, 3, 6, 9, and 10 and NCR's 
WEN NEB q1O'7R1 and WBN SWP 8120. Our first interim report was nubmitted on 
April 27, 1981.
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Mr. James P. O'Reilly, Director October 29, 1981 

A supplemental response on the deficiencies listed above was submitted on 
May 19, 1981. On April 29, 1981, an additional HYAC deficiency was 
reported to NRC-OlE Inspector R. V. Crlenjaic as NICR 3181R. Our first 
interim report Was submitted on May 29, 1981.  

On Juune 22, 1981, information was submitted on WB-G.-8O-02, deficiency 1; 
WB-G-81-06, deficiencies 2, 3, 6, 9, 10, and 16; NCR's 2929RI, 2938R3, 
3181ril; and NCR WEN NEB F1a7R1.  

On July 23, 1981, TVA submitted additional information on deficiency 6 of 
audit WB-G-81-.06 and NCR's 2938R3 and 318iRi. Enclosed is our final report 
on all the subject HVAC deficiencies.  

If you have any questions, please get in touch with R. H. Shell at 
FTS 857-2581.  

Very truly yours, 

TENNESSEE VALI'.EY AUTHORITY 

L. M. Mills, Manager 
Nuclear Regulation and "nCty 

Enclosure 
cc: Mr. Victor Stetlo, Jr., Director (Enclosure) 

Office Of InsP*ction and Enforcement 
U.S. Nuclear Reg'ilatory Comis~iton 
Washington, DC 20555



ENCLOSURE 
WATT BAR NIuCLEAR PLANT UNITS 1 AND 2 

HYAC SYSTEM CONCERNS 
WBRD-SO-3 90/ 81-17 * WBRD-S0-391/ 81-16; VBRD-50--3901 81-32 * WBMf-50-391/ 81-31
VDRD-50-3 9/ 81-35. WBRD-50-3 91/ 81-34; WBRD-50-3 90/ 81-46. * VRD-S0-3 91/ 81-45 

10 CFR 50.55(e) 
FINAL REPO 

Description gf Deficiencies - WPB-C-80-02. Deficiency No. 1; WVB-M-81-03..  
Deficiency No. 1. and WB-G-81-06.. DeficiencX No. 3 

Watts Bar Nuclear Plant Construction (CONST) began a comprehensive review 
of the Construction Oaality Assurance (CONST QA) program early in 1980 
which identified the lack of adequate controls and acceptance criteria 
concerning activities related to HYAC systems in general. A CONST site 

a udit, WB-G--80-02. conducted from January 14 through February 1. 1980: 
formally identif'ed this problem in deficiency No. 1 and recommended the 
following corrective action to initiate a quality control procedure to 
verify and document the fabrication of those duct systems under the quality 
assurance program. The initial notification under IOCFR5O.55(e) on this 
audit deficiency was made to the NRC-OIE on January 14. 1980. The 
deficiency was later evaluated and deemed nonreportable by IVA, and NRC was 

So notified on February 1. 1990. Following receipt of additional 
information in Audit Deficiency W13-M-81-03. Audit Deficiency WB-G-80-02 was 
reevaluated and determined reportable (with Audit Deficiency WB-N-S1-03) 

a nd the NRC-OlE was notified 
on February 4. 1981.  

CONST OAB Audit WR-N-81-03 was conducted by TVA from January 5 throngh 23.  
1981. The scope of the audit included fabrication and installation of duct 
supports, procurement of HYAC components. HVAC piping classification, and 
9VAC duct classification. The deficiency identified several entire 
specialized AVAC sycs~es and portions of other HVAC systems that are 
designated by design criteria WI)N-DC-40.36.l. revision 0. as ANS safety 
Class 2h that do not specify adequate quality assurance requirements for 
ductwork, components, and piping.  

An additional CONST OAB Audit VB-G-81-06 was conducted by TVA. The 
resulting deficiency No. 3 cnncerns inadequate GA requirements for the HVAC 
system, in particular the OA control of procurement for JIVAC components.  
This deficiency was previously identified by the above audits.  

aa1cty mplic.ifJQjj 

Ha" this condition remained uncorrected. the installation of safety-related 
JIVAC system piping, ductwork, and components without proper OA controls 
could result in deficient workmanship and the use of deficient materials 
and components.  

TVA is currently conducting an ongoing program to implement construction 
quality control procedurots (W'BN-OP-4.24, 'Inspection of Non-ASKE Code 
Piping Systems'; VIIN-OCI'-4.27, 'Inspection and Documentation of Ductwork'; 
WflN-OCP-~4.33. 'Inspection and Documentation Requirements for Brazed Joints



in Safety-Related Refrigeration Piping Systems'; WBN-QCT-4.39. #Testing of 
IlVAC Systems'; WBN-ACP-4.SO. 'Location Verification of Category 1(L) 
Piping'; and WBN-QCP-4.Sl, 'Hydrostatic Testing of ANSI 1131.1 Systems') 
covering safety-related ITVAC systems to determine their adequacy with 
respect to controlling implementation of design requirements.  

IVA has issiled Design Input Memorandum (DIN) WB-OC-40-36.l to revise 
Watts Bar Design Criteria WB-DC-40.36.l to include quality assurance 
requirements for each component in each safety-related HVAC system.  
The VIM includes an attachment describing QIA requirements for 
purchasing FIVAC system grilles, terminals, and balancing dampers. An 
additional memorandum provides interim guidance for construction OA 
requirements for seismic category I and 1(L) (limited requirements).  
FIVAC chilled water piping, and ductwork. Also. Construction 
Specification N3,4-914 is being written to consolidate all FIVAC 
construct ion GA requirements into one document. Construction 
Specification N3M-914 is scheduled to be issued in February 1982.  

TVA has completed an investigation of the procurement of safct% related 
HVAC equipment. The OA and seismic requirements specified by Wb-I)-C-40-36.l 
were com~pared with the documentation received from the vendor. Ten 
electric heaters were purchased without specified OA and seismic 
requirements. Hovover, since these heaters do not have a safety-related 
function. the limited OA and seismic criteria that the heaters were 
purchased under is adequate. An exception request has been issued for WB
DC-40-36.l to reduce the requirements for these heaters to the limited GA 
and seismic requirements under which they were purchased.  

All other safcty-related IlVAC equipment was purchased as specified in WB-DC
40-36.1.  

!j~ _j ~ _ -f r9-6 Deficiency No. 2 

During a Watts Biar Construction GA audit, n~i-erous IIVAC system flow 
diagrams (e.g., 47WF66--2 and 47WA65-5 series) were reviewed revealing that 
TVA's classification f(,r piping, ductwork, and components, as required by 
Watts liar Design Criteria WPI-DC-40-36.l, could not be determined. Also.  
thc interface boundaries between TVA classifications could not be determined.  

v- atL fc- LmpLi~utI-9-mi 

Flow diaigrams without rroper laheling could result in safety system 
piring and ctomponent% hc~ng designed to leis rigorous service 
cond it ion% thain those ac t ual Iy requi. ,d. 11is could restilt in 
multiple failure of safety systems in service, a situation not 
considered in the plant safety analysis.  

TV'A's Division of Fs.gmneering De~sign (FN K*S) has completed the review (,f 

allt safety-related flow diagrams and construction drawings. All flow 
diagrams and drawings that did not have the classification and 
classificatioi, boundaries for piping and ductwork clearly marked have been 
revised per FECN 2843.



Description of Deficiency WF1-1n Definiency No. 9 

The following are exc!erpts from various Watts Bar Nuclear Plant Quality 
Assurance Procedures: 

WBUP-QCI-1.8, Seition 4.2, Quality Assurance Records 
"Those records which furnish documentary evidence of the quality of 
an item and/or activities affecting quality" - "This . . .as a minimum 
must contain the following." 

B. Sufficient information to permit traceability between the 
record and the item or activity to which it applies.  

WBNP-QCI-4.3, "Welding Surveillance and Weld Procedure Assignment" 

Section 6.1.8, "Weld History Documentation" 

Section 6.1.8.2, "All other welding shall be inspected and 
approval signified by the presence of the 
welding inspectors distinguishing mark adjacent 
to the weld. All, welding and associated 
inspections are subject to the weekly 
surveillance program.  

Section 6.1.9, "General surveillance of welding activities in 
shops and erection areas shall be cunducted. .  
A weekly report documenting surveillance 
activities shall be prepared on Attachment B." 

The format used to do2ument weekly surveillance activities does not contain 
requirements for the identificatio'i of individual welds. Thus, the weekly( 
surveillance records do not identify individual welds on the chilled water 
piping. However, the absence of welding inspectors' identification marks 
adjaicent to the welds Indicates that these welds have not been inspected in 
aocordance with the appropriate QA procedure.  

This -1udlt, deficiency documents an example of lack of adequate controls 
concerning HVAC activitiesn as previously reported in connection with audits 
WB-G-93')-02 and WB-XM-81-03.  

Safpty Implic~ation 

The quality control of the welding procedure, welder jualifinationn, fillfer 
mot il, etc., cannot be verified; thus, Iome Of the weI13 may be deficient.  
Thi.i coi'.Il result in the llo-ss of chilled water to some coolers, .ini a 
siib.,,#eIient loss of their sai:ety function.  

Corrective Action 

It was recognized early in, 19.80 that safety-related piping in the HVAC 
syst~em wen being installed without. procedlural. controls. As a resujlt of 
this noncompliance, TVA implemented Watt..s Bar Quality Cont~rol Procedure 
WBN-QCP-4 .?4i, "Ingpection of Non-ASFl Code Piping 10-3tem.s,"1 for corrective 
actioni and mearns to prevent recurrence. This procedure includes 
provifiions for weldi inspeictions. In particular, section 7.1.3 of thin 
procedure states, ". . . inspection for Indivi,,ua1 welds will be documente-d 
by the welding inspector placing his identifying mark . . ." The absence



of the welding inspector's identifying marks on a weld indicates that the 
weld had not been inspected at the time of the audit. Corrective action 
for this deficiency. while not complete, was in process before the audit.  
WRNP-QCP-4.27 also utilizes surveillance records (for inaccessible welds).  
All other welds are being inspected and marked.  

TVA is in the process of inspecting welds on EVAC piping in accordance with 
the acceptance criteria delineated in Quality Control Procedure WDN-CP
4.24. Any deficient welds indentified will be documented and handled using 
appropriate procedures. Completion of this activity is scheduled for 
February 1982.  

Descrigtion of Deficiency WR-G--ei-06.. DeficiencyE No. 10 and 
Nonconformance Report No. 292911 

Nonconformance report 2929RI concerns the lack of QA documentation for 
installed UVAC ductwork. Ductwork requiring a Certificate of Compliance or 
Certified Material Test Report was fabricated without proper QA controls.  
This nonconformance identifies problems with inspection, checking, and 
testing of ductwork which has already been insulated. Similar Audit VB-G
81-06, Deficiency No. 10. concerns the lack of documentation to verify that 
the required leakage tests for Sheet Metal and Air-Conditioning Contracts 
Association (SKACNA) high velocity ducts were performed.  

Safety Implications 

The installation and testing of ductwork without proper control of 
materials, testing, apparatus. and records for essential safety-related 
JIVAC systems jeopardizes the structural integrity of those systems. This 
condition could adversely affect the safe operation of the plant.  

Corrective Action 

TVA has investigated all structural materials used in duct fabrication and 
in prefabricated ductwork and found that all material had Certified 
Material Test R'iports or Certificates of Compliance and therefore mot. til' 
OA requirements of Watts Bar Procedure WBN" CP-4.27, 'Inspection and 
Documentation of Ductwork.' 

Watts Bar Procedure WBNP-OCT-4.39, 'Testing of AVAC Systems.' will be used 
to document the testing of all HYAC ducts (insulated and noninsulated) and 
filter housings. Tests performed before impl.ementation of Procedure VBN
OCT-4.39 will be rechecked under a sampling program which will escalate to 
include a larger sample if the initial results are unsatisfactory. Also~, 
noninsulated ducts will be retested in accordance to Procedure WBN-OCT
4.39. L~eak checking of the ductwork will be done by a walkdown of the IIVAC 
system and will he documented in accordance with test procedure WRN-OCT
4.39. Leak testing will be done using the test apparatus and methods 
detailed in Construction Specification G-37 and will be documented in 
accordance with Procedure WBNP-OC'r-4.39. TVA has scheduled the completion 
of retesting of the ducts by February 1982.
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Description of Deficiency WB-G-81-06 - Deficiency No. 16 

During a Watts Bar CONST QA audit, it was discovered that no design 
document exists describing the Q& boundaries for safety-relatea seismiec 
category M() (limited requirements) piping (TVA classes G, H, J, K, L, M) 
and ductwork systems (TVA classes Q, S, U, and V). Watts Bar Construction 
Specification N3G-881, "Identification of Structures, Systems, and 
Componenti Covered by the Watts Bar Nuclear Plant Qual!ty Assurance 
Program," does not identify the QA boundaries of seismic category M() 
classes o:' ductwork and piping.  

Safety Impl1icat ions 

Had this co-idition remained uncorrected, the lack of proper boundary 
definition could have resulted in deficient Inspection and/or testing of 
3afety-relatid seismic category M() ductwork and piping. This could have 
resulted in nultiple failurei In safety system trains, a contir'sency not 
considered in the plant safety analysis.  

Corrective Actli;n3 

Construction Specification U3G-881 has been revised per Specification 
Revts3ion Notices kSRN) SRDJ-N3G-881-1 and SRN-N3G-881-2 to correct. the areas 
of concern In this deficiency.  

SRN-N3G-831-1 revised Construction Specification NJ3G-881 to include safety
related ciategory I(L) system~s with TVA classes G, H, .1, K, L piping and Q, 
S. U, and V ductwork. The QA boundaries of these systems are located on 
con.3truction drawings and are not detailed in the construction 
spec ift-at ion.  

TVA's Diviiion of Conntruction (CONST) has reviewed the existing Quality 
Control procedures (QCP3) for applicability to seisMiC category T(L) 
piping aind ductwork systems. Saubsequently, two QCP's were written: WBNP
QCP-4.5tJ, "Location Verification of Category I(L) Piping," and WBNP-QCP
11.51, "Hydrostatic Testing of ANSI B31.1 Systems." The original QCP's with 
thp additional QCP's provide adequate control of activities for seismic 
M(L) fsy3teM3.  

The SZRN-N30-881-2 corrected the title of table B of Construction 
Specflrliation N3(G-881 to cover only primary 3af'ety-related systeMs. Table 
B was not meant to be a complete acoping document, but wan Intended only to 
provi-le information as noted In section 41.0 (Appendix A) of N3G-881. The 
ar~itual -A boundakries for both primary and .iccondary safety-related -3y3t#-ms: 
a ro *et-illed on TVA non.'truction drawings.  

All. flow d~lagr~imn and drawingn havo been revi.'ied to .nhow the TVA 
cla~j3L.'icatLon inl clasnifrlatlon boundlirit-.s for all -iafety-related VPAC 
5ynteni (ECN 28143).



Description of Deficiency WBNNESSI07RI 

During a safety analysis review, it was discovered that section 3.2.2 of 
Watts Bar Construction Specification (CONST SPEC) M4G-6831 'Identification 
of Structures, Systems. anal C, t "--- %- the WBN Quality Assurance 
Program.' specifics that only RVAC components designated as seismic 
category I are safety-related. This conflicts with sections 3.2.4 and 
3 .2.5 and other portions of COKST SPEC N3G-881 which indicate that both 
category I and IML (limited requirement) items are safety related and 
within the QA program. Second. Table B of Appendix A is misleadingly 
labeled such that it implied all mechanical components that are in the QA 
program are listed. Contrary to this. only components having primary 
safety functions are listed for information. Also, some safety-related 
electrical components were not adequately identified. leading to a poxssible 
conclusion that the components wcre not safety related.  

As a result of these ambiguities. some components that are safety related 
were not treated as such by IVA: therefore, an adequate QA program was not 
invoked to assure quality commensurate with their functions.  

Safet]E Imp~lications 

Some safety-related components did ýhot receive adequate quality control and 
verification, with the net result that they might have failed to perform 
their safety functions. Since most of the error.- subsequently identified 
by the OA audit were associated with secondary safety functions (i.e.. the 
component does not directly act to prevent or mitigate accidents, but must 
not fail In such a way as to prevent the functioning of components that 
do), the most probable result would be that many of the components could 
fail during a seismic event and possibly cause an accident or prevent the 
proper mitigation of an accident.  

Corrective Action 

CONST SPEC N3G-891 has been revised (by SRN-N3Gr-R91-1 and SRN-N3C-SR1-2) to 
correct all inexact wording that has led to these problems. The 
corrections include explicitly stating that Category 1(L UVAC components 
are safety related. more exact titling of Table R. and treating in the test 
those electrical components identified in Appendix A. These changes should 
prevent recurrence.  

TVA will implement these specification changes for all new work and will 
backfit them onto existing work by a pregram of inspection and sampling, as 
appropriate. These programs are being addressed in TVA's response to the 
Confirmation of Action Letter dated February 10, 1991.  

Descrintion of Deficiencies 2938R3. 318131. and Audit WB-G-f1-06 
Deficiency-No. 6 

These noncomplionces concern the lack of QA documentation (traceability) 
for materials (piping, fittings. and components) installed in Watts Bar 
RVAC chilled water system (main control room, electcical board room, and 
shutdown board room). NCR 2938R previously identified materials (fittings.  
components, and piping) used which are unidentifiable. Subsequently. NCR 
293333 was written to revise the previous NCR's to include all fittings and



components which are unidentifiable. and NCR 318111 was written to address 
piping which is unidentifiable. Audit VB-G-S1-06, Deficiency No. 6.  
documents an example of lack of traceability for piping in the HVAC chilled 
water system as previously addressed in nonconformance report 293833.  

Safety lmulicaioLns 

The fabrication of materials on essentiol safety-related HYAC systems 
without proper OA control and documentation could result in deficient 
workmanship in these system.;. These cauld result in multiple failures of 
these systems, adversely affecting th'.- safe operation of the plant.  

Corrective Action 

NCR 293813 was written to include all t i~tin,,i i' , c,!-,poert s whicl' ir 
unidentifiable. IVA has investigated the su bject deficiencies and has 
determined that the materials usftd were carbon steel of the correct size 
and schedule for their applications.  

Audit 111-G-81-06. deficiency f. and NCR 31BIR were written to document 
nontraccability of piping used in the main control room, electric board 
room, and shutdown board roo-a chilled water systems. This deficiency 
occurred because heat number traceability was not required on this piping 

a t the tine of installatiou. TVA has made a survey of warehouse records 
which showed that only fousr types of carbon steel piping have been 
purchased at Watts Bar: A333 Gr. 6. A106 Gr. B, A53 Gr. B, and AUG0.  
Also, standard weight piping was the lightest type piping purchased for 
each classification. Fach of these types ejc2pt A120 has a minimum tensile 
and yield strength of 00,000 and 35.000 lb/in . respectively.  

Therefore, any carbon steel pipe used except A120 would be acceptable for 
chilled water service. The handling of material at this site, as outlined 
in procedure WBN-OCP-1.6. Receipt, Inspection. Storage. Withdrawal, and 
Transfer cf Permarent Material, precludes the issue and installation of 
A120 pipe for chilled-water system. Also, an inventory of Storeroom 
Requisitions (IVA form 575) shows that only A106 and A53 pipe was issued to 
pipefitters for use in chilled-water systems.  

since the number of fittings and piping components that cannot be 
identified to i material specification is small and only acceptable 

Materials were provided for use in these systems, it is highly unlikely 
that these componentt do not meet the minimum material specifications of 
ANSI B31.5. Accordi.igly, thesei fittings and piping components will he used 

as ~s iswth the possible exception of those ite~ms found to be deficient in 
the inspection nt *ed below.  

Portions of the FIVAC system rnot included in this NCR are the main control 
rnorn, A-A and electrical hoard room A-A. These systems are in temporary 
operation and cannot be taken out of service at this time. These 
subsystems will ultimately he taken out of service and Inspected in 
accordance with procedure WIIN-GCr--4.24, Inspection of Non-ASME Code OA 
Piping. Any fittings not meeting the acceptance criteria as contained in 
procedure WBN-OCP--4.24 will be dispositioned on an additional nonconforming 
condition report.  

TVA has scheduled completion of all inspect ion activities on chilled water 
piping for February 1982.


