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NYN-91157
September 27, 1991

United States Nuclear Regulatory Commission
Region |

475 Allendale Roau

King of Prussia, PA 19406

Attention: Mr, Thomas T. Martin, Regional Administrator
References:  (a) Fac.lity Cperating License No. NPF-86, Docket No, 50-443

(b) NHY Letter NYN-91142 dated September 6, 1991, "Pullman-Higgins
Weld Radiograph Reinterpretation Program,” T, C. Feigenbaum (o NRC
Document Control Desk

(¢) NHY Letter NYN-91151 dated September 17, 1991, "Additional Reply
to Notic: of Violation (NRC lIaspection Report 50-443/91.12) and
Radiograph Reinterpretation Program Completion Report,” T, C.
Feigenbaum to T. T. Martin

(d) NRC Letter dated September 24, 1991, "Review ol Radiograph
Reinterpretation Program Completion Report and of the Reply 1o an
NRC Notice of Violation," T. T, Martin to T. C. Feigenbaum

Subject: Supplemental  Submittal for the Radiograph Reinterpretation Program
Completion Report

Dear Mr. Martin:

The NRC 'etter dated September 24, 1991 [Reference (d)] requested New Hampshire
Yankee's (NHY), response to three questions. bnclosure 1 to this lettes provides NHY's
response to the three quesvons.  Enclosures 2 and 3 to this letter transmit additional
information and errata to the NHY letters dated September 17, 1991 (NYN-91151) [Reference
(e)], which (ransmitted tae results of implementing the Weld Radiograph Reinterpretation
Program (WRR.[') and September 6, 1991 (NYN.91142) [Reference (b)], which transmitted
the WRRIP description.

This letter transmits the justification for NHY's determination that the WRRIP results
and corrective actions were conclusive in fully bounding, examining and resolving any genernic
imphcations regarding radiograph, at Seabrook Station. In the letter dated September 6,
1991 (NYN-91142) [Reference (b)), NHY provided the results of a detailed evaluation of such
generic implications and sabmitted a Program Description «or the Reinterpretation of
Pullman-Higgins Field Weld Radiographs. In the letter dated, Sentember 16, 1991 the NRC
found this Program acceptable,
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United States Nuclear Regulatory Commission
Attention: Mr. Thomas T. Marlin
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September 27, 1991
Page three

Should you have any Guestions regarding this matter, please contact Mr. Neal A,
Pillsbury, Director of Quality Programs, at (603) 474.9521, cxlenyyﬂdl \‘

Very ‘(Qly YOurs,

\%«@704/ »Z:Dﬂ(/

Enclosure
TCF:EWD/act/ss

ce: wt: Gordon E. Edison, Sr. Project Manager
Project Directorate 1-3
Division of Reactor Projocts
U.S. Nuclear Regulatory Commission
Washinghon, DC 20555

Mr. Ebe C. McCabe, Chief

Reactor Projects Section

U.S. Nuclear Regulatory Commission
Region |

475 Allendale Road

King of Prussia, PA 19406

Document Control Desk
United States Nuclear Regulatory Commission
Washington, DC 20555

Mr. William Bateman

Regional Operations Staff Chief

Office of the Executive Director for Operations
U.S. Nuclear Regulatory Commission

11555 Rochkville Pike

Rockville, MD 20852

Mr. Phil Joukoff

U.S. Nuclear Regulatory Commission
1450 Maria Lane, Suite 210

Walnut Creek, CA 94596

Mr. Frank Forgione, Special Agent
Office of the Inspector General
U.S. Nuclear Regulatory Commission
MNBB 6715

Washington, DC 20555

Ted C. Fcfg\nu -

i

Mr. Noel Dudley

NRC Senior Resident Inspector
P.O. Box 1149

Seabrook, NH 03874
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inch nominal pipe size since the composite thickness that the radiation must travel through
varies more so than with smaller diameter pipe utilizing the same technique. Hence, it is
the doubie wall exposure, double wall viewing, source side penctrameter technique, utilized
on three (3) inch nominal pipe size welds, that presents the greatest demands on the
reviewer's interpretive skills,

This radiographic technigque also requires even more extensive interpretation when it
is used on three (3) inch nominal pipe size, heavy wall schedule 160 pipe. Specifically, with
this size pipe it is nocessary for the reviewer to interpret the weld arca on the radiographic
film without the benefit of reference boundary markers being present on the hlm to depict
the edges of the weld aren of interest.  The radiographs do have a 0" or 90 marker to
indicate the center of the weld arca of interest.  For the 45 subject welds, the original
Pullman-Higgins and YAEC reviews did examine the entire weld area of interest. However,
the lack of boundary markers and gradual trunsition of film density at the outer fringes of
the weld imposed by this technique created special challenges for the reviewers. It was
within these small fringe areas where the WRRIP identified film densities that were nut in
strict compliance with the Code requirements. The specific portions of the weld area of
irterest that are in question with the 45 weld radiographs are depicted in Figure 1. Figure
1 shows the use of the double wall exposure, double wall viewing, source side penetrametes
radiographic technique on three (3) inch nominal pipe size, heavy wall, schedule 160 pipe
This figure shows the projection of the incident radiation as it passes through the 0" station
and onto the radiographic film, (The 90" station projection is not shown for clarity). This
figure illustrates the composite through-wall thickness that the radiation passes through the
pipe wall to the film, Note the extreme variation of the composite thickness as the distance
from the pipe center increases as projected onto the film. For example, radiation passing
along path "B passes through 1.15 inches of pipe wall material. Similarly, radiation passing
along path "A" passes through 2.26 inches of pipe wall material. As shown on the figure,
the distance between the points on the radiographic film which intersect the projections of
the latter two radiations paths, is only 0.393 inches. Thus, it is within this small outer fringe
of the weld area of interest were the film density varies due to the large difference in
material thickness (1.15" to 2.26"), 1t is these specific areas on the radiographic film that
caused the error in the original interpretation process.

NHY concluded that the root cause for these 45 welds is attributable to the
differences in density at the edges of the weld area of interest under examination caused by
this particular technique. A contributing cause is, in retrospect, the extent to which density
readings were taken.

NHY evaluated the sensitivity concerns for the three (3) weld radiograph packages
identified by the WRRIP® and concluded that the original Pullman-Higgins and YAEC reviews
were correct in their determinations thal these radiographs were acceptable per the Code,
As previously discussed, the WRRIP was specifically designed to be ultra-conservative in its
deterninations so as to eliminate all potential for future questions and concerns regarding
welds and their radiographs at Scabrook Station. These three (3) sensitivity concerns were
rejected by the WRRIP since, after close scrutiny, it was determined by multiple reviewers
that these weld radiograph packages exhibited only marginally acceptable 4T sensitivity. By
the guidelines of the WRRIP, if an issue was the least bit controversial, it was conservatively

*Refer to response to question number 2
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identified for reradiography. Notwithstanding t(his, NHY concludes that the original Pullman-
Higgins and YAEC determinations regarding the Code acceptability of these three weld
radiograph packages were correct.  Addittonally, the reradiography performed as part of the
WRRIP substantiates and confirms the original determinations as (o the Code acceptability
of the physical welds.

As provided in the NHY response to the Notice of Violation, dated July &, 1991
(NYN-91106), NHY disputed the violation regarding six (6) weld radiograph package concerns
that were identified at that time,  Notwithstanding the fact that these welds were
reradiographed, NHY still concludes that these six (6) weld rosiograph packages are in
compliance with the Code requirements, and therefore, that the original Pullman-Higgins and
YAEC determinations regarding Code acceptability were correct.

Based on the root cause analyses discussed above, NHY has concluded that the
concerns are limited to the double wall exposure, double wall vieving, source side
penetrameter technique.

R.2 Results of NHY Reviev. of Radiographs taken with the Double Wall Exposure, Double
Wall Viewing, Source Side Penctrameter Technique

NHY is coulidgent that the 44 weld radiograph packages that were previously identified
during implementation of the WRRIP comprise tne complete set of radiographs affected by
the above described interpretation error.  As described in the letter dated September 17,
1991 (NYN-91151), the scope of the WRRIP provided a 100 percent reinterpretation of all
Pullman-Higgins feld welds:

“that required radiography in order to meet the ASME Code, that 1s three (3)
inch nominal pipe size and smaller, where the initial Pullman-Higgins Level 11
(or 111, where the only Pullman- . diggins review was performed by a Level 111)
review signature occurred prior to October 1, 1982, and where the double wall
exposure, double wall viewing radiographic technique was used with source side
penetrameters, excluding any welds previously accepted by the NRC”

This 100 percent review of the potentially affected population idemified the set of 44
actually affected weld radiograph packages.

The WRRIP review also performed additional bounding conditions analyses that
confirmed the validity of the parameters utilized to determine the scope of the WRRIP.
The first of these additional population samples included ficld weld radiographic packages
meeting all of the program population paramcters with the exception of the October 1, 1982
date of initial Pullman-Higgins review. NHY and Hellier Associates, Inc, reviewed a total
of twenty (20) of the radiographic packages in the period immediately following October 1,
1982, and documented that each of them complied with the Code requirements. This sample
confirmed the effectiveness of program enhancements and corrective actions taken after
October 1, 1982, to improve the construction era radiographic examination process,

The second bounding conditions analysis, carried out in order to confirm that the
proper selection of key program paramsters had occuvred, involved a reseaich of the field

weld radiographic nackages that were three (3) inch nominal pipe size and smaller but
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involved a different radiographic filming technigue. This analysis included radiographs taken
during the entire construction era. ‘Chis analysis confirmed the selection of the double wall
exposure, double wall viewing with source side penetrameter radiographic technique as a
valid bounding parameter in that out of a collective total of §5 previous and current
independent weld examinations, of radiography performed by a different technique (double
wall exposure, single wall viewing), all were found to be acceptable.

NHY further conclueded that there were no implications for smaller pipe diameters
radiographed with this techaique. To support this conclusion, NHY has investigated the use
of the double wall exposure, double wall viewing, source side penctrameter technique on
welds smaller than three (3) inch nominal pipe size. The results of the WRRIP indicate that
it is only with the three (3) inch nominal pipe size where these interpretive concerus
occurred.

NHY believes that these reviews have rcexamined the entire set of Pullman-Higgins
field weld radiograph packages which may have been subject (o the aforementioned
radiographic interpretation error, ,

B3 No Other Generie Implications as # Result of the Foregoing Weld Concerns

NHY has iovestigated (he concern regarding generic implications raised in the first
question and has concluded that the genvric implications do not extend heyond the
population of weld packages evaluated in, wnd responded to by implementation of the
WRRIP. The following provides the bases for this conclusion,

As presented above, NHY has previously evaluated the weld radiograph sensitivity
concerns identified for the six Notice of Viclation welds, and the three WRRIP welds, and
has concluded that the Pullman-Higgins and YAEC reviews were correct in  their
determinations that these radiographs were acceptable per the Code. There are no genernie
implications associated with these weld radiograph packages since they are in comphance
with the Code.

NHY has also reviewed the potential for similar interpretation errors with oiher
radiographic techoiques. This review indicated that for all other techniques (e.g., panoramic
and double wall exposure, single wall viewing), the radiographic films inhercotly contain less
variations in film density. Unlike the double wall exposure, double wall viewing source side
penetrameter technique, these other techniques utilize station or boundary markers which
clearly delincate the full extent of the radiograph which must be reviewed for density.
Additionally, with other techniques there is conservative overlap onto the adjscent station’s
film. Based or this and the foregoing, NHY concludes that the potential for this
interpretation error is limited to situations where the double wall exposure, double wall
viewing, scurce sice penetrameter technique is utilized on three (3) inch nominal pips swze
welds.

in addition to the above, throughout the Iife of Seabrook Station, numeropus technical,
documentation and independent reviews have becn conducted for the weld radiography at
Seabrook Station, and these reviews collectively comprise a significant sample of the weld
radiograph population. During the conduct of these reviews, any weld radiograph guality
concerns have been evaluated, and corrective actions implemented as appropriate. Due to
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the comprehensive nature and varied scope of these reviews, NHY has concluded that weld
radiograph quality concerns have been resolved.

In summary, based on the foregoing, NHY conclades that there are no generic
implications other than those evaluated in, and responded to by implementation of the
WRRIP. NHY further concludes that no further weld radiograph reinterpretation efforts
are necessary.

C. Question Numbor 2

"The contracior report lists seven weld radiographs rejected tor unacceptable film
quality but the report summary only lists taree rejects for sensitivity. What criteria,
in addition 1o ivadequate density, caused rejection of the other four radiographs?”

Response (0 Question Number 2

As described in the Hellier Report #919-12F, Revision 1, which was attached to the
NHY letter dated September 17, 1991 (NYN-911.1), a total of seven (7, weld radiographs
were rejected for unacceptable lilm quality. Threc of these weld radiograph packages were
rejected solely due to inadequate sensitivity, The remaining four film quality rejections were
due primarily to density concerns, in addition to sensitivity concerns.

The NHY reinterpretation results associated with these same seven (7) weld
radiograph sets were in essential agreement with the Hellier results.  As described in the
September 6, and Septembder 17, 1991 NHY transmittals (NYN-91142 and NYN-91151,
respectively), the NHY and Hellier reinterpretation processes were conducted by independent
teams of highly qualified radiographic film interpreters utilizing ultra-conservative acceptance
criteria in order to ensure Code compliance beyond all question or doubt. If either team
found cause for concern in & particular radiograph set, such as a professional judgement call
on marginal or inadequate sensitivity, and if there was less than full concuvrence between
the teams, then the weld was simply reradiographed in order to be most conservative in
resolving any concerns. Notwithstandiog this prucess, however, a more specific NHY analysis
of the seven (7) Hellier radiograph sets identified as exhibiting unacceptehle film quality has
been conducted. NHY has concluded that while being in essential agreemeat with Mr
Hellier that the film sensitivity is marginal, the origzinal Pullman-Higgins and YAEC
determinations regarding seansitivity were correct in terms of Code compliance. The essential
4T image gu ‘ity indicator hole was discernable on the original films in guestion, and the
issue has bed  further rendered moot! through reradiography.

D Question Number 3

“fable 2 of Attachment A to the NHY report lists 55 welds. To what does the
number 59 (identified as the population confirming the acceptability of the single wall
viewing technique) used in your “second bounding condition analysis” refer and how
were the 59 (or 55) selected for review?"
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EXECUTIVE SUMMARY

HELLIER was contracted by New Hampshire Yankee to provide an independent and unbiased
review of one hundred (100) weld radiographs taken by Pullman-Higgins prior 10 October 1, 1982
of three inch nomunal pipe size and smaller. The radiographs were taken with the double wall
exposwre, double wall viewing technique which is in compliance with the ASME Code, Secton V
The inherent difficulties with this wechnique requires precise set up and exposure in order 1o achieve
required radiographic density coverage

Of the 100, forty-four (44) were found not to be in compliance with the ASME Code requirements
due 10 inadequate coverage based on code density requirements and three (3) due to unacceptable
quality levels (essential penetrameter hole not visible)

\)( v'l)v

Based on the results of tiis review, it can be concluded that the technique used for some of the

radiographs for under 3 172" diameter pipe welds prior to October 1, 1982 was not properly

Eyphod to achieve all film density criteria necessary 1o strictly comply with each of the applicable
ode

requirements. The film quality was sufficient to allow HELLIER to conclude that there were
no apparent physical weld concerns in the welds reviewed

RECOMMENDATION

It is recommended that the welds which are not in compliance w..h the ASME Code requirernents

regarding density or film quality level be re-rudiographed until compliance is achieved
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lotoduction

HELLIER has been engaged by New Hampshire Yankee for the purpose of prwu.ﬂ‘:: an
nt Code liance review of & number of field weld radiogruphs evaluated and
by Pullman-Higgins personnel prior o October 1, 1982 se welds are 3" nominal
pe size and smaller and were originally radiographed using the double wall exposure, double

wall viewing technique.

Personnel

HELLIER personnel involved with this review included Charles J. Hellier, President, Kenneth
Coryell, Vice President, and Michael McLean, Senior Level 111, All personnel carry HELLIER
Level 111 Cenifications and hold American Society for Nondestructive Testing Level Il Certificates
i{’l Radiography. Documentation to support the certifications has been given to New Hampshire

Beview

All radi s were reviewed to ASME Section V and Section II1, 1977 Edition and Pullman-
ns ure IX-RT-1-W77; and New Hampshire Yankee Procedure 11230, Rev O dated
1 (Level Il Review of Radiographic Film). While each radi h was reviewed for wotal
Code compliance, emphasis was placed on weld coverage and film quality level. Weld coverage is
primarily a function of density achieved through the area of interest.

The bazs density is established by taking a density reading through the pener - ¢ter. Density
readings ir the area of interest (AOI) cannot vﬁ by greater than +30%, -15% from the base
density established through the penetrameter. The Code further stipulates that the minimum
density for each film (single film viewing) cannot be less than 2.0 or 1.3 (composite film viewing).
The maximum density cons.dered acceptable for evaluaton by the Code is 4.0 (single or te

viewing).

When pipe welds with relatively small diameters are radiographed using the double wall exposure
and double wall view technique, (either elliptical or superimposed image) the effective composite
through wall path the radiation passes through, radically changes as the distance away from the
pipe center increases. (See Figure # 1),



If a typical radiographic echnique produces an iimage with good congast (beneficial in radiography
in order 0 observe density changes resulting from small cross sectional thickness changes), the
density vanations as a result of this effective composite through wall path will be significant

If a low contrast radiograph is taken, the resu!t will be a more uniform density throughout the area
of interest thereby minimizing the possibility of falling outside the code-required density range

['o summanze, the lower contrast technique resulting in greater coverage 4oes not provide the best
quality image for int>rpretaton

This rational is not intended 10 provide an excuse for not complying with the Code but merely to
int out the reason for the density vanation problems. Increasing the number of exposures to
achieve greater coverage would have been one solutior

Resuls

The results of this review are contained in Enclosure # |. The categories are (1) Acceptable, (2)
(nadequate coverage due w density variatons either outside the -1 5% minimum or less than the 2.0
required, and (3) Unacceptable due 1o film qualiry level not being achieved. The review did not
disclose any apparent concerns regarding weld quality. Subsequent reports will address the in
process re-radiographic results

Becommendanons

Re-radiograph those welds considered unacceptable to achieve compliance with Code requirements
regarding radiographic technique and coverage
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lagoducuon

This contains the results of two additional radio ic review efforts conducted by
Hﬂmw New Hampshire Yankee at the Subroot Nuclear Power Suation.

Pos:Quiober 1982 Sample

Imnﬁn for a sample of 20 welds were reviewed by HELLIER Level [I1 nnel and
found to be A ble. Of the twenty, six (6) weie reviewed by Charles ). Helller and
signed accordingly. The Level Il personnel signed the radiograph inspection reports
indicete review and acceptance. Mr. Hellier initialled the fourteen radiograph ins

reparts 1o signify his concurrence that the radiographs were acceptable. See Table | for a
lisung of the twenty (20) welds.

Ere-October 1982 Reclnspection

The forty seven (47) sets of we!d radiographs originally examined prior to October 1982
were re-radiographed in arder 1o achieve code compliance. The welds were caiginally
considered not 1o be in umwbywdmwiumq’uwwmnbwm
Code density requirements (44) or unacceptable quality level (3).

HELLIER Level III personnel reviewed the re-radiography for the forty-seven (47) welds
inally determined not o be in compliance. *hel-lﬂuﬂknvmvdthe
foary-seven (4 )n—ngax;%:!ﬂeld welds found them o be acceptable and in full

compliance wih the ' Level IT1 personnel documented their reviews on NHY s

Cm‘g;cla Radiograph Review Procedure forms. Table IT lists the forty-seven (47) field
weids,
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EXAMPLE

Outside Diametexr 3.0"

Walli Thickness 0.4"
Srpo e0.0"

Total effective thickness
thcough whieh the
radiation passes:

e C/L 0.800"
® 5" of C,L 0.878"
# 1" of ¢/L 1.107"

e~ PIPE WELD

/ FADIOGRAPHIC FILM
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Enclosure 3 transmits errata for the NHY letiers dated September 17, 199)
(N'YN-91151) |Reference (¢)), which transmitted the results of implementing the Weld
Radiograph Reinterpretation Program (WRRIP) and September 6, 1991 (NYN-01:42)
[Reference (b)), which transmitted the WRRIP ceseription. NHY incotrectly identified the
NRC Inspection, which occurred during the weeks of August 19 and 26, 1991, as NRC
Inspection 91-27. The corree’ identificatiza is NRC lospection 9121, The remaining errors
apply to Tables 1, 2 and 4 of the Completion Report [Reference (¢)]. Tables 1 and 3
incorrectly list the nominal pipe size for three welds. Table 4 incorrectly lists the relerences
for two field we'ds. The following tables provide the original and corrected references

Table

1-RC-91-410005 FOU2 k) g
1-RC-91-410005 F00S 3 i
Table 3

Weld Orisinal Bioe & Cacinct Sl &
1-CS-318 .04 FG204 " 2"
Table 4 Quiginal Relerence Correet Reference
1-CBS-1208-01-F0104 NRC IR 80-60 NRC IR 80-06

1-CBS-1208-02-F0202 NRC IR B0-60 NRC IR RUO-06




