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TENNESSEE VALLEY AUTHORITY

CHATTANOOGA. TENNESSEE 37401

5N 157B Lookout Place

SEP 211383

U.S. Nuclear Regulatory Commission
ATTN: Document Control Desk
Washington, D.C. 20555

Gentlemen:
In the Matter of the Application of ) Docket Nos. 50-390
Tennessee Valley Authority ) 50-391

NAITS BAR NUCLEAR PLANT (WBN) UNITS 1 AND 2 - CFR 50.55a(a)(3) - PROPOSED
ALTERNATIVE ACCEPTANCE TO AMERICAN SOCIETY OF MECHANICAL ENGINEERS (ASME)
SECTION III

This letter requests NRC approval .in accordance with 10 CFR 50.55a(a)(3) of an
alternative to ASME Section III requirements.

In December 1986, TVA committed to reviewing the radiographs provided by
certain vendors. Pittsburgh-Des Moines (PDM), the supplier of the refueling
water storage tanks (RWSTs), was one of these vendors.

The RWSTs are ASME Section III Class 2 manufactured to the requirements of
ASME Section III 1974 edition up to and including the winter 1975 addenda.
There were 635 weld sectors radiographed for each RWST. TVA has rereviewed
the radiographs for both units. Radiograph technique deficiencies were
identified in 61 sectors for Unit 1 and 58 sectors for Unit 2. HWeld defects
were identified in 34 sectors for Unit 1 and 38 sectors for Unit 2.

Except as discussed below, all discrepant sectors which did not comply with
the requirements of ASME Section III for radiographic or weld quality were
reradiographed and, where necessary, repaired.

The purpose of this letter is to request an exception to the ASME Section III
requirement to radiograph the RWST vortex nozzle assembly welds (piece 8B).
These vortex nozzle assemblies located in the bottom of each RWST are
fabricated from SA 240 type 304 stainless steel. FEach assembly consists of a
cone subassembly (piece 14A) formed from 4 segments of 5/16 inch thick plate
welded with vertical seam welds, and a pipe subassembly (piece 8H), which is
seam-welded 3/8 inch thick rolled plate. The cone and pipe subassemblies are
joined with a full-penetration groove weld (see Enclosure 1).
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Subsubarticle NC-5280 of ASME Section III requires Class 2 butt joints of
nozzles to be fully radiographed. Our review identified the following
discrepancies:

1. The seam welds in the cone subassemblies (14A) for both units were not
radiographed, nor was radiography specified on the PDM drawings. This
discrepancy has been documented on Condition Adverse to Quality Reports
(CAQRs) WBP 890317 and WBP 890318 for Units 1 and 2, respectively.

2. The radiographic techniques for the Unit 1 circumferential weld, attaching
the cone to the pipe, and the pipe seam weld, do not fully comply with the
requirements of ASME Section III for the film quality and coverage.

NOTE: The quality of the radiographs for Unit 2 is acceptable.

3. Weld defects which do not meet the acceptance criteria of ASME Section III
have been identified in both vortex nozzle assemblies (see Enclosure 2).

‘a.  In the Unit.:1 assembly, lack of fusion, approximately 3 -inches long,
exists :in one-of -the cone subassembly's seam welds.  This weld defect
was identified in. the radiograph of the circumferential weld attaching
the cone subassembly to the pipe subassembly. Consequently, the
entire length of the weld is not included on the radiograph (3 of 14
inches are shown). No other defects are apparent in the
circumferential or seam welds.

b. In the Unit 2 assembly, unacceptable slag, approximately 3/8 inch
long, and two linear indications which are transverse to the weld,
each approximately 1/4 inch long, exist in the circumferential weld.
Unacceptable slag, approximately 1/4 inch long, exists in one of the
cone subassembly's seam welds, and 6 indications, each approximately
1/8 inch long, exist adjacent to the circumferential weld (3 of 14
inches are shown). The Tatter indications appear to be surface.

The operating pressures of the RWSTs are atmospheric pressure. Design
temperature is 200°F, with an operating temperature of 60°F minimum. The
RWSTs fulfill 2 basic requirements:

1. Provide an adequate supply of borated water for use during refueling
operations; and

2. Provide an adequate source of borated water to the Chemical and Volume
Control System (CVCS) pumps, the Safety Injection System (SIS) pumps, the
Residual Heat Removal System (RHR) pumps, and the Containment Spray System
(CSS) pumps in the event of a loss of coolant accident.

The cone subassembly, a portion of the pipe subassembly, and the attaching
circumferential weld are embedded in concrete (see Enclosure 1). Except for
the portion of pipe extending beyond the concrete's surface into the pipe
tunnel, these welds would be extremely difficult to make accessible for
reradiography or repair. For this reason TVA has performed fracture mechanics
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analyses of the subject welds. The calculation, identified by TVA as
WBP-MTB-001, is included as Enclosure 3. The calculations do not consider the
structural support provided by the concrete backing. The calculations were
performed using the method described in ASME Section XI, paragraph IWB-3640
and Appendix C, and Code Case N-436.

The results of the calculations demonstrate that the cone subassembly can
withstand a longitudinal through-wall flaw up to 48.9 inches and still
maintain structural integrity. The cone subassembly-to-pipe weld can
withstand a through-wall flaw up to 70 percent of circumference and still
maintain structural integrity. Enclosure 4 provides various fabrication
checklists and nondestructive examination reports including hydrostatic test
reports. These -document fabrication and inspection activities including
inspection reports certifying surface examinations were performed. The
acceptable results of these examinations demonstrate that the welds do not
contain through-wall flaws. Based on these examinations and the calculations,
TVA concludes that the flaws will not result in failure of the nozzle
assemblies.

Full compliance with ASME Section III requirements for radiographic acceptance
of these welds would, as stated in 10 CFR 50.55a(a)(3), "result in hardship

and unusual d1ff1cu]tles without a compensating increase in the level of
quality and safety." Therefore, TVA requests NRC's approval in accordance

with 10 CFR 50.55a(a)(3) of utilizing a calculation and existing inspections

as an alternative to ASME Section III requirements. After receiving approval
for this proposed alternative, TVA will add a paragraph to the WBN Final

Safety Analysis Report (FSAR) Section 9.2.7 to document TVA's deviation from
ASME Section III and to provide justification for acceptance of this condition.

Enclosure 5 Tists the new commitments made in this report.

If there are any questions, please telephone G. R. Ash]ey at (615) 365-8527.
Very truly yours,
TENNESSEE VALLEY AUTHORITY

Manager64€fﬁ?

Nuclear L1cen31ng
and Regulatory Affairs

Enclosures
cc: See page 4
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cc (Enclosures): .
Ms. S. C. Black, Assistant Director
for Projects
TVA Projects Division
U.S. Nuclear Regulatory Commission
One White Flint, North
11555 Rockville Pike
Rockville, Maryland 20852

Mr. B. A. Wilson, Assistant Director
for Inspection Programs

TVA Projects Division

U.S. Nuclear Regulatory Commission

Region I '

101 Marietta Street, NW, Suite 2900

Atlanta, Georgia 30323

NRC Resident Inspector

‘Watts Bar Nuclear Plant

P.0. Box 700

Spring City, Tennessee 37381
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Attachment D

LIRAumFECENTIAL b JELD
TVA-WINP

VENDOR WELD RADIOGRAPHIC REEVALUATION DATA SHEET

PDm E/‘/O ~
TVA Class YA ASME Class s Accept:mco Criteria ~_ Weld No.:-Sh=Ne ‘Up.‘} !

Design Pipe Size _ AA 2z A FF pup ~fF Cut No: HFA Repaic No: £//7
Diameter Hall .
P .
[yrawiné Thickness /312" - DS ' Measurenent Hethod 1//'} Welder Identifier: &//7
Haterial Specification Type and Grade ' - to P
—~—
X-Ray—Hachine: HFG Kodel | Radioisotope: Iype S/
Actual KY ~ HA | Size Curie
Focal Spot Size ] '
I
Film Size: Hfg: 'I,Z)e\ / ~ Ezpestire Tize:
Exposure Ie;:hnique: /
Vs )
Penetranmeter: Designation i ilm Side / / Source Side /7 /

Shim Thickn

S

ographer ASNT Level Exzposure Date

e T—

lSectorlCaslei‘ml ' Interpretation . |Results| Codes Used in |
| Id. ID | NO.| Remarks | A/R | Remarks Column |
1) (p/) LR l%//OQ(:J /‘/4, Seendles 1O, [f2chont [BT - 3Burn Throuzh |
I — (1 | Decoeh ot _dole cxn =i, AC(P>zzj‘ |_— _ |CC - Crater Cracks|
L | Lnphd |~ ICR - Cracks |
f/~2 | ] VD SS7 aes, lf(shcrj |C7 - Concave Root |
12-3 1| | Ve L8 Lle, FR, PO /o hoes |IF - Incomolete J
13- % | | |0 CogWs, PO, S5¢=%, T77 0 pd: senpm. |e>%//(~¥a;# Fusion |
1l — I . | coed ). |IP - Inccmpliete [
lv~0_ 1 | | | |F/A, pn, FO. U/ P l/?#/ﬁ*v)m»"f - Peretration |
| L L ~ | [0X - Oxication !
| LCCATION MARKER' 1/2% FILY HOLDER IN CONTACT!P0 - Porassitvy’ |
IE.ACH SIDE OF WELD. TECHNIQUES WITH PART UMLESS NOI‘-‘DISL -~ Slag |
|

|

- i 1SU - Surface
=2 ella][— =
1 | ! ! juc - Um.ercut: !
I LES3 —F:/m et ineds |
I

nspected in accordance with ASHE Section IIIX P -Kocess ue Ao dEsS
Ll - LeHY Len k
Persons Consulted (If None so Indicate) L AT e UF - Uoder<)
e ™M~ LA Merees
- Primary T~ Tesh ‘CCW‘{’QUCMQ‘C}\
! Acceptance Reviewer (/}Q SNT chel II- Date /Jﬂ Accept / / Reject f’7

Final

Acceptance Revzewer,/ ((')/Um"\ASNT Level III Date é‘p()[‘r’/ Accept L/ RcJect ,X/'
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Attachment D

) ‘ Ppe SEdm UWELD
o TVA-WBHNP

VENDOR JELD RADIOGRAPHIC REEVALUATICN DATA SHEET

rFom £ T7-:20 N . ‘
IVA Class UYF_ ASHE Class , &) Acceptance Criteria _ = Weld No.: \Y%\ﬁ ,U,Uf)" {
Design Pipe Size _ /A x4 /F pup s Cut Ho: #F Repaic No: £//7

' Diameter Wall
PDmM ~ ‘ » .
Drewoiné Thickness 1375 1. Heasurement Hethod A4 Welder Identifier: 2//%
Haterial Specification Type and Grade - to o inis
X-RayHachine: MFG Hodel | Radioisotope: Type s/N __—~
Actual X7 ~ HA | Size Curies
Focal Spot Size | ' /
!

Film Size: Hfz: Type: / A re Time:
Exposure Teéhnique: — . : / or Masking

Penetraxzeter: Designation Film Side /

\ Shinm Thickn Screens

ogrzapher : ASNT Level Exposure Date

|Sector|Cass|Film| Interpretation . |Results] Codes Used in
| Id ] ID | NO.] Remarks ] A/R | Remarks Cclumn
1$-2 1R VoA lfarceh Ip ;.),u. Sepsg,, Joeo [,‘q\\'; | Cexnoe) |BT - Burn Through
I=-% | | | !/f)péth ac) ,r/) jCeh\ JCC - Crater Cracks
13-4 | | | LR, P, Tz ok Vit og s o0, 7O fochywd JCR - Cracks
| /=5 | | 20 £abd NN, 720 Copl, licehoex 1CT - Concave Root
19~ | l
&2 1] Lo Ligh ¥, Tesndes Ser, |, FH | e b | Fusion

f | | | {IP - Inccmpiete

!

I

{ | | - Peretration

|
|
1
|
|
L
10 ¢ s By I’ﬂ\ag\% < [€elet |IF - Inceonolete |
|
f
I
I
|
]
{
|
]

!
I
| I~ 1 L |OX - Oxication
| LOCATICH MARKER' 1/2" FILY HOLDER IN CONTACT|PO - Poresity
|EACH SIDE OF WELD. TECHNIQUES WITH PART UMLESS NOTED|SL - Slac ~
1 f , 1SU - Surface
| \j@)‘} @) -—\ @) ‘ -—«::";\3 |ITN - Tunssten
| . - 1yc Undercut
' 'Iij "///m/]r/'/ﬂcjf l
Inspected in accordan @ with ASHE Section III 1PM) ~Focessrwe Medks
Ll - CaHr Zen k
Persons Consulted (If Mone so Indicate) R uF - wder N
c ™M~ Lo meres
- Primary T O~ Tesh _ch)‘wB?ﬁe_ H\
Acceptance Reviewer /) /7 JT Level II' Date ///) Accept / / chect /Alann

Final

Acceptance Reviewcr/ (é/‘[ﬂ( ( ASNT Level IIT Datew 42-9[“?){2 Accept [:7 RCJ‘»‘-‘FC' %/ /
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_At_tachment D
Poe. Seamt llewn

TVA-WBNP

VENDOR WELD RADIOGRAPHIC.REEVALUATION DATA SHEET

FOm £7~0 '
TVA Class /A ASHE Class & Acceptance Criteris © Weld Mo.::¥h -3h (,Juyl_’?
besign Pipe Size Mz M opup A Cut Ho: #A Repair No: v/
Diameter Hall ]
PDKW o - _ . ) v
Drewin¢ Thickness 325 Heasurement Method A  Welder Identifier: &//%
Haterial Specifiéation Type and Grade U to o Zinls

.

X-WFG Hodel | Radioisotope: Type s/~ -
Actual K7  HA ~ Size }/——

]
Focal Spot Size |
|

Film Size: Hfz: Type: / ~ Eznosdre Time:
Exposure Technique: % % .

Penetrameter: Designation Film Side / / Source Side /7 /

Shim Thickness Screens

ographer ASNT Level Exposure Date
|SectoriCass|Film]| Interpretation . |Results| Codes Used in |
] Id | ID | NO.| Remarks 1 _A/R 1 Remarks Celumn |
lo~t VWAV RIFR, P, s, PN [ A BT - Burn Through |
;-2 1] | | LA PN 5¢ | K 1CC - Crater Cracks|
1>-3 | 1 LR PN | g ICR - Crscks l
13-4 1 ] LR, oriN | 9D Tz {C7 - Concave Root |
45 | | LAR, PN, VD Iz {IF - Inccomolete |
S~ | | LER, oo, 02 : R | Fusion I
1 ! ] | i | |IP - Inczmolete !
I | I | ] l - Peretration |
1 P L ] 10X - Oxidation !
| LOCATION MARKER' 1/2" FILY HOLDER IN CONTACT|PO -~ Porosity ]
|EACH SIDE OF WELD. TECHNIQUES HWITH PART UNLESS NOTED|SL - Slag )
| \ i |SU - Surface |
] [im::iéiibkx ' <§E§) 1 J@ggig . »<:::%$ [TH - Turgsten I
| : | N\ - JUC -~ Undercut 1
' |]C/Q -F.'/m /%—f,‘/ﬁcjf ]
Inspected in accordance with ASHE Section IIIX 1PM ~Flocessrwe _Madks
v Lo - LcHr Zen b
Persons Consulted (If None so Indicate) IO p 8 uf - L/uc)er(-'f\
£ ™~ LA Mirs 1O
. Primary 4 ID‘IJ“A'{“‘W‘Q/?‘SGC 0N
Acceptance Reviewer /) /7, ASNT Level II' Date /./ﬁ Accopt /_7 Reject W‘

Final : . L
Acceptance Revieweﬂ LU \ASNT Level IIT Date & 387 Accept E/ Reject /_/ ::
7 ‘ 7 . g






