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In my review and evaluation of the documents listed in the attachment, | have
made many notes and comments directly on the pages of these documents, A
detatled reporting of wy review and findings would produce a report very
similar to the enclosure, "Sefety fve'uation-luplementation of HAFA Topical
Report 135 (P-A)" to the NRC letter, cated June 6, 1990, to H.A.F.A,
International, Inc., As elreagy stated, | agree completely with thet safety
evaluation. Instead, what follows 15 an overview discussion of some key
points arrived &t by considering the documents reviewed taken together. The
HAFA Topical Report gives background end desc-ibes the development of &
methodology defined by M.A.F.A, as Instrumented Inspection Technique (117)
that uses added instrumentation such as local flow and prescure measuring
devices coupled with scoustic emission monituring fur the detection and
location of internal and/or pressure boundary leaks during an inservice
pressure test., It was clear that the methudology developed was evolutionar;.
Various aspects of the methodology were evaluated or vaiicated through testing
and data collection of several systems at several operating plant sites, The
topical report discusses 9 such tests conducted at R power plants; details of
the tests anc results are discussed in the body of the HAFA Topical Report and
fts Appendix 1. Most of the individual tests were not meent to demonstrate
the full concept of the 11T, but n.AF.A, used results from these tests to
integrate the use of the various instruments and analyses into 1ts proprietary
11T. The HAFA Topice! Report states that IIT utilizes & two-fold approach to
quantify and locate system leckage. The replacement volume of flow
Meesurement 15 utilized to determine total systen leakage, exit flow
measurement 15 utilized to determine individua) comporert leaks through
selected boundary valves. Acoustic leak detection techniques are utilized to
fdentify the cumponent or the position in the piping tysten which is the source
of the leakage. The report further states that 117 is & term emp loyed by
H.A.F.A. Irternational, Inc. to distinguish 1ts test method from conventional
testing, It utilizes the following equipment: 1) Multi-Media Leak Twsting
Device; 2) Leak Measuring Device Models, 10, 20 and 30; 3) Modified Model £120
Acoustic Valve Leak Detector; 4) Acoustic Sensors for High end Low Temperature
Appli-ation; and &) HAFA Acoustic Leak Sensing Equipment (ALSE) and MMD
Software Package. Clearly, the HAFA proprietary 11T as described in their
topical repurt requires the use of inlet and outlet fiow measuring devices tu
quantify leakeage and the use of acoustic emission on valves and along the
pipinx to detect and locate internal and externa) (pressure boundary) leakage,
The HAFA Topical Report asserts that [IT provides resuits equivalent or
superior to the conventional method of hydrostatic pressure testing in the
creas of sensitivity an¢ reliability and that it can cetect, locate and
quantify small external and intersystem leaks quickly.

Based on the description and capabilities of 11T as cescribed in the Topical
Repurt HAFA 135 (P-A) 3nd summarized above, the NRC staff accepted the report
for referencing in license applications in its letter to H.A.F.A,
Internetional, Inc. dated November 7, 1985. The leiter indicated that the
report 18 acceptable to the extent specified in the NRC proprietary and
non-proprietary evaluations enclosed with the letter and that the evaluations
define the besis for acceptance of the report. The acceptance letter and its
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be evalueted, In the twe 1650 letters from M. A F. A, Interrational, Inc. to
NRC (1n respurse to NRC corcerns about implenentation of the HAFA Topice!
Report and rescinding approvel of the report; end the meeting minutes from the
Fabruary 1, 1960 meeting between H.A.F.A, Interretional, Inc. end NRC statt,
WA F. A, essentially ¢laims thet, 1) 1t was not their intent or commitrent 1n
the topica) report tu use acoustic sensors at intervals (every 12 ft.) slcng
the piping un 117 lesk tests, 2) & leck measuring device &t the inlet enly was
necessary and not at the outiet or test boundaries, 3) no flow or nass balarce
is mentioned or 11lustrated in the topical report, &) the “staff position” ma,
reflect their thinking in 1680, but not the thinking cf the staff in 1965 whet
the HAFA Topica] Keport was accepted, ond &) no cases have been disclosed that
throughewe 11 leckage has been nissed through implementation of 11T leak
testing under the topical report, | fing that the staff position in 1950
exdctly reflects what the steff found 1n 1985 in its Topice) Report Evaluetion
with respect to the instrumentation and sensors to be usec end the claims made
for the capabiitty of 11T, Apain, that 117 cen quantify small pressure
bourcary leakeye through the use of iniet and outlet leak measurement devices
and analyses and that it can repidiy detect end locate siall pressure boundary
leakage ¢ long piping locetions by using acoustic emission monitoring equipuent
end sensors tu provide auced assurance of the structural integrity end Teak
tightness of systems and compunents,

1f. as H.AF.A, Internations), Inc. implies now, the staff misirterpreted the
Xl* methodology, 115 use and cajebilities, why did H.AF. A, accept the NRC'S
Topicel Report Evaluation and publish it &s part of 1ts approved Topical
Feport HAFA 135 (P«A)7 1 bulfeve 1t was beCause NRC did not mistnterpret the
report und . AFLA, believed the Topical Report Evaluation to be correct. The
Tupical keport (or the WRC Evalustion) did not sey sometimes 11T would use
scoustic emissiun equipment and sensurs and suretimes not, 1t gid not say 117
would sometires use 1let and outlet flow measurements and sometines rot; it
¢id sey thet 117 utilizes & two-fold epproach to vertify and locete system
icakage: the replacenent volume of flow measurement !ln‘et) is utiiiied to
ceterming tota) system leokage, exit flow measurement 1s vtilized to determine
fnotvidual cunponent leaks through selected boundary valves, and acoustic

leak detection techniques are utilized to fdentify the component or the
positicn in the piping system which 1s the scurce of the leakage, Documents
deve ioped by H.AF.A, after their topice) report was cpproved November 7,
1985) also irdicate that the NRC's Topica) Repurt Evaluation and NRC's
interpretation of 11T wes (and 15) correct and that H.AF. A, represented the
same things, That 1s, thet 11T uses ecoustic emission monitoring and inlet
uné outlet leak rate measuring devices, One document 1s an cpen literature
article in the Decenber 1989 issue of Materials Evaluation where 1t 15 stated
that the 11T described in the erticle 1§ tFat approved By NRC through the HAFA
Tepical Report, In this article, the use of acoustic emission monitoring 15
described for leak lucatiun along with the use of date from inlet and cutlet
leak rete measuiements for quantifying leak rate through the pressure boundary
by the use of & fluw balance. The ¢ther docunent fs an undated H.A.F.A,
hand-out (available in NRC files) for a presentation made by several H.A.F.A,
technical and nanagement steff. Although the hand-vut 15 uncated, the
information contained in it places the presentation after epproval of the
topical report on Noverber 7, 156 and before December 1, 1585, Enclosure 2
is the second page of Lhe hand-out and gives HAFA's overview of 11T,
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My review of the documents 11sted in the attachment indiceted that field
application of 11T at nuclear power plants of four utilities often did not use
outlet flow nasurements at the test boundery valves to alluw for
quantification of through-wall leakage and rarely used scoustic emission

Wt toring and sensors et reuscnable intervals elong the piping being tested tO
ellow effective detection and location of small pressure boundary leeks. Where
aciustic emissivn sensors were used un velves they were too far epart to be
effective in loceting leaks alung the piping. Therefore, HAFA's implementation
of the 11T at nuclear power plants was not 1n accordance with the Topical
Report MAFA 135 (P-A) nor with the NRC Topical Report Evaluation and these
tests should be considered invelid. Further, the 11T as implemented at the
plant sites, with only the inlet flow munitoring and no effective acoustic
emission monituring along the pipe lengths, 1s considered ineffective and
certainly iess effective than the ASME Cude requirements since the 11T was
conducted at luwer pressures and the visual inspection conducted after 8
shorter hold period for insuleted components, As conducted, the 11T did not
have the capebility for detecting, loceting or qucnttf{1ng smal)l through-wal)
leakage of the pressure boundary, HAFA's contention thet there heve been no
reports of missed leaks through implementation of 11T testing does not meen
that 1f smal) through-wall leaks had been present, 11T would have detected
them. Throughewall leaks in the nuclear reactor prussure boundary are rare
events, and most likely no through-wall leaks were present in the components
tested. Finally, three utilities thet had used H.A.F.A, International, Inc. to
conduct pressure tests ot their plants have declered the testing to be invalid
because of poor control of the testing and personnel cuslifications or acceplec
the NRC hotfce of Violation, Finally, 1 founu the statenent 2,0 from Enclosure
2 to be of interes.,

If you have any questions regarding this memorandum or need further
clarificaton, please let e know,

;’ .
/4&?3‘ 47%£~?£3D11~
//
(Joseph Muscara, PhD
Senior Metallurgical Engineer
Materials Engineoring Branch

Piviston of ngine|r1n?
Office of Nuclear Regulatory Research

Enclosures:
As Stated



Enclusure |

List of Documents keviewed for the
Indepengent Review of
Implementation of Topice) keport HAFA 135 (P-A)

Topical Report WAFA 128 (P-A), Dec. 1965, controlled copy ho. 80,

Letter from J.E. Richardson (NRC) to M.A.F.A Internaticrel, Inc,, dated
December 21, 1989, Subject: Instrumented Inspection Techniques (I:T).
Discusses MRC concerns with implementation end considering withorawal of NRC

approvel.

Letter from F.H, Hess (MAFA) to J.E. Richardson (NRC), dated March 22, 1550,
Responds tu Richardson's letter of 12/71/89.

Letter fron J.E. Richardson (NRC) tu F. Hess (MAFA), dated June 6, 1950,
Included & Satety Evaluation un Inplenentation of HAFA Tupical Report 138
(PeA) ana rescindec approval of the report,

Letter from AE. Wehrmeister (MAFA) te J.E. Richardson (NRC), dated
September 26, 1990, Responds to Richerason's letter of June 6, 1990,

Letter from T, Lewis, U.S. Conyressman to K, Carr, Chairman, NRC, dated
October 9, 1950,

M, Askwith, €t al, "Leak Testing hith Volume Replacenent ard Acoustic
Technigues,"” Materials Eveluation, V. 47, hu, 12, Deceiber 1989, p. 1378-1361.

Memorandum from R.A, Hermann (NRC) to C.Y., Cheng (NRC), dated 3/1/90.
Regarding Februery 1, 1990 meeting with HAFA,

Officiel Transcript of Pruceedings, Meeting with H.A.F.A, International, Inc.,
reyarding Instrumented Inspection echnology, February 1, 1990, Closed end
Open meeting portions,

Memorendum from DeMirenda (NRC/RIT) to R, Brad{ (NRC), deted March 4, 1589,
Guestivnable Acoustic Emissiun Testing of the Main Steem, Davis-Besse,
Transmitts record of phoue conversatiun with alleger,

Memorandun from C.M. Weil (NRC/R111) to R, Brady (NRC), ceted July 18, 1989,
Acoustic Emission Testing Allegatiuns Involving Davis-Lesse, Palisades, anc
Beaver Valley. Includes several enclosures including alleger's letter to RIll
stating his allegations, letter from NRC/RIII to TE transmitting details of
allegations; TE respunse to allegation,

Memorandum from H.J. Miller (NRC/RIII) to M, Virgilio (NRC/NRR), cated
September 25, 1989, Recuest for Technical Assistance - Incunclusive Pressure
Testing of Piping and Components at Palisades and Davis-besse.

Letter from J.P. Durr (NRC/RI) tc J.D. Sieber (Duquesne Light Co.), dated
September 25, 1969, Beaver Valley Inspectior Report No. 50-334/89-15.
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Letter from C.A. Julian (NRC.RI1) to J.M, Goldberg (Florida Power and Light
gg.gégjggeg‘uovemb-r 16, :%%¥, NRC Inspection Report Nos. 50-335/89-25 and

Letter from H.J, Miller (NRC/RIII) to D.P, Hoffman (Consumers Power (o.),
dated Decerber 8, 1989, Inc'udes Nutice of Violation, Inspection Report Ko,
50.256/89026 (DRS) and NRC consultent's report and evaluation of AE lesk
monitoring.

Letter from H.J, Miller (NRC/R111) to D, Shelton (Tolede Edison Co.), cated
December 8, 1989, Includes Notice of Violation, Inspection Report Ko,
50-346/8902]1 (DRS) and NRC consultant's report and evaluation of AL leak
monitoring,

Memorandum from C.Y. Cheng (NRC/NRR) to R.W, Cocper (NRC/R111), dated
January 9, 1990, Closure NRR Allegation B5-A-0031. Includes & number of HAFA
letters and contact reports.

Contact Report from HAFA to G. Johnson (NRC/NRR), dated April 13, 1988,
regarding personnel certification,

Letter from M, Askwith (HAFA) to G. Johnson (NRC), dated May 17, 1988,
transmitts MAFA report on Beaver Valley 1 test summary report for the acoustic
emission leak detection on main steam piping systems, main feedwater piping
systems and steam generator flowdown piping systems.

NRC/RI11 Inspection Report 50-346/8%027 (DRS), deted February 13, 1990,
Inspection at Davis-Besse on January 8-12, 1950,

Letter from D.C. Shelton (Toledo Edison) to NRC, Docket 50-346, dated
February 6, 1990, validity of 11T Tests Performed as an Alternative to ASME,
Section X1 Kydrostatic Tests.

Letter from D.C. Shelton (Toledo Edisun) to NRC, Docket 50-346, dated
February 6, 1990, Response to Inspection Report No. £0-346/89021.

Letter from D.A, Sager (FPL) to NRC, dated February 6, 1990, St. Lucie Units
1 and 2, Potentially Invalid Leak Detection Tests,

Letter from J.D. Sieber (Duguesne Light Co.) to NRC, dated May 3, 1990, Beaver
Valley 1 and 2, Potertially Invalid Leak Detection Tests. Responds to NRC
letter and finds 11T tests invalid,

Letter from K.k, berry (Cunsumers Power) to NRC, dated June 1, 1550, Docket
§0-255, response to NRC letter of November 1, 1989 regarding validity of HAFA
testing and revised response to notice of violation., Includes CP consultant's
report,
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HAFA “hand-uut.” HAFA presentation titled, "Brief Introductiun to the
Instroented Inspection Technigue by H.A.F.A, International, Inc., 10 pages -
no daete, but base¢ on the information on the 10 pages, the presentation can be
placed somewhere Letween hovember 7, 190% and Decerber 1, 1985.

Letter from Toledo tdison to NRC, dated August 9, 1950, Supplemental Response
tv Inspection Report No. 50-346/89021.






