UNITED STATES
NUCLEAR RcGULATORY COMMISSION
WASHINGTON, D. C. 20686

June 6, 1990

H.AF.A, Intevnational, Inc,
ATTN: Ms. Fay Hess

7645 Centra) Industrial Drive
Riviera Beach, Floride 33404

Dear Ms, Hess:

SUBJECT: INSTRUMENTED INSPECTION TECHNIQUE (11.), W.A.F.A, LETTER DATED
MARCH 22, 1990, H11-90-4201, HESS TO RICHARCSON

Based on allegations related to the testing performed by your company at severa)
nuclear power plante, the NRC staff conducted inspections at the Davis-Besse &nd
nalisades Nuclear Plants during the week of August 21, 1989, the Beaver Valley
Nuclear Plant during the week of September 5, 1989, at your facility during the
week of September 11, 1989, and at the St. Lucie Nuclear Plant during the week
of October 10, 1589, The NRC staff, by letter dated December 21, 1989,
transmitted its concerns to you and a meeting was held with you on February 1,
1980, to obtain information from you regarding our concerns., The staff has
compieted its review of your implementation of HAFA Topical Report 135 (P=A)
and the safety evaluation is enclosed. The review considered the information
contained in the transcript of the February 1, 1980 meeting, and in your
letter dated March 22, 1990. For the reasons set forth in the attachment, the
staff concludes that *he test1ng performed by H.A.F.A, was invalid and approval
to conduct testing under Topical Report HAFA 135 (P-A) dated December 1985 fs

rescinded.

H.ALF.A. has submitted a revision to the Topical Report, HAFA 135 (P),
Revision 1, by letter dated March 23, 1980. The staff is currently reviewing
this submittal.

In your March 22, 1990 letter, you expressed concern that the NRC staff
conducted their inspections or visits and did not use the accepted Topical
Report s the basis document. During the February 1, 1990 meeting, we

informed you that we could not shed any 1ight on the current location of the

23 conies of the Topical Report you transmitted to us on December 20, 1985,
Since that time we have looked into the matter further. Topical Report HAFA
135 [P) was submitted to the NRC by your letter dated April 2, 1985. The staff
revieved the Topical Report based on the NRC policy and guidance provided in
NUREG-0390, Volume 7, No., 2, “Topical Report Review Status", dated October 15,
1084, This Topical Report was approved by the staff in a letter dated

November 7, 1085, which then permitted its use by reference in license
applications to the extent specified and under the limitations delineated 1in
the Topical Report and the associated NRC proprietary and nonproprietary safety
evaluations. These safety evaluations necessitated that the Topical Report be
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Attachment « Safety Eveluation 2

H.A.F.A. ~.aotended in HAFA Topical Report 135 (P-A) that it might be
difficult to find smal) leaks by visual ingpection &nd that the 117 will
not only detect but loc te leaks. In order to achieve the flow or mass
balance stated in the topical report, accurate measurement of the
replacement volume, necessary to maintain test pressure and leakage
volume through 211 test boundary valves would be required for any flow
mezsurement technioue to cetect external leakage, Theoreticelly, if no
externa) leakage is present, the algebraic sum of the inlet flow and all
outiet flows will be zero.

Further, in crder to implement the claim in the topical report thot
acoustic leak detection techniques are utilized to identify the componert
or the position in the pipiny system which is the source of leakage, the
piping system would have to be adequately instrumented with acoustic
sensors to aid in locating leakage along the entire length of the pressure
boundary.

"The techniques employed measure the total system leakage at NOP
using flow measuring devices on air and water systems. The acoustic
leak detection method is an aid to identifying leak locations. For
steam systems, acoustic leak sensing ecuipment is utilized. A
supporting ASME VT-2 type examination will be performed in
conjunction with the IIT, with a two hour hold time imposed on
incilated piping." (See Topical Report 135 (P-A), p. &)

" . . . The techniques used require a preliminary system aralysis and
the use of sgecial eguigment in applying optimum operational,
technical &nd economica! methods to locate external and intersystem
boundary leaks . . ." (See Topical Feport 135 (F~A), P. 32)

The topical report also stated that the visual inspection was to be
performed in conjunction with the IIT; however, this does not mean that
the results of the visual examination in and by itself is to be used as
the acceptance criterion for the 11T test. H.A.F.A, stated that the IIT
techniques would use arlysis and special equipment to locate external
and intersystem bounds.y leaks without reliance on the VT-2 examination.
In fact, in the P v.rsion of the topical report, the visual inspection
was not proposed as & mandatory recuiremen* by H.A.F.A.

H.A.F.A. characterizes the test of the Component Cooling Water System as
follows:

"Davis-Besse Unit 1 -- Component Cooling Water System (Full system
demon§trat1on leakage and AE) . . ." (See Topical Report 135 (P-A),
p. 17

This is the only test so characterized. The test included measurement of
inlet and outlet flow and a demonstr-tion that the installed acoustic
system could locate leaks equally as well at two different pressures.

The "Purpose" paragraph 1., of Test No. 3 (included in the Topical Report)
clesTly states that acoustic readings will be taken at intervals along the
length of the system and that the capability of acoustic leak sensing
equipment to detect and locate leaks will be demonstrated.



Attachment - Safety Evaluation 3

Further, H.A.F.A, stated that only measurement of inlet flow, acoustic
techniques as an aid to location of that leakage, and & visual inspection
(VT-2) to verify system integrity were necessary to comply with their
commitments in the approved Topical Report, Further, "“coustic
techniques" were defined by H.A.F.A, as only instrumenting selected
boundary valves with acoustic sensors,

The staff, in its Safety Evaluation (SC) that approved HAFA Topice1 Report
135 (P) ttates in Paragraph 5.1: *. . . The major difference between 117
and conventiona) pressure testing is that the additicnal equipment enables
testing personnel to locate leaks faster, detect smaller leaks, and detect
insersystem . ." The staff, in Paragraph 5.2.1 of the SE, states:
nsufficient cata on small leaks in water-filled systems have been taken
and the results analyzed to demonstrate that small leaks can be detected
by 11T and that the changes in the leakaye rates can be detected by IIT
gnd that the changes in the leakage rates betweu. normal operating
pressures and the Code required pressures are relatively small, Based on
the leak detection capabilities of 11T, the staff finds that ite
epplication in situations wnere the Code required test pressures are
impractical to attain and hold, and the tests are performed at normal
operating pressure, will provide added assurance that small leaks at

lower pressures will be detected.” The staff, in paragraph 5.2.2 states:
". . . the Code requirement for pressure hold time of four (4) hours pricr
to visual examination of insulated systems is besed on allowing sufficient
time to elapse for a leakin% fluid to penetrate the insulation and be
detected by the VT-2 (visual) inspection. Since small leaks can be
detected by the 11T, 1t is not necessary to require the four hour hold
time . . ." The staff, in the SE, concluded in (3) that: ". . . the
four-hour hold time requirement for insulated systems may be reduced to
two-hours because of the small leak detection and location capabilities of
[1T. Visuel (V1-2) examination of the systems as required by Section X]
should be performed after the two-hour hold time."

The position of the staff in accepting the Topical Report was clearly
demonstrated in the SE. The staff relied on the Teak detection capability
of the 11T instrumentation to detect small leaks, and, therefore, allow
for & reduction of the test hold time and pressure. The vigual
examination was to be performed after the hold time and was supportive,

In a paper that H.A.F.A, recently authored ("Materials Evaluation,”
December 1989, pgs. 1378-1381) the 11T is again described as an inventory
flow balance where inlet flow is balanced against leakage through the
boundary valves with the difference in inventory assumed to be through-wall
leakage. Also, the paper states that acoustic leak detection techniques
are used to identify the component or position in the piping system where
leakage occurs. This further supports the staff position that 11T must
use outlet flow measurements and acoustic leak detection at all boundary
valves and intervals along the full length of the piping system that 1is
being tested.
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Attachment - Safety Evaluation 7

Leak Testing Demonstration at the H.A.F.A, Facility

With regard to the 11T demonstration at the H.A.F.A, facility, the
staff expressed concerns pertaining to the sensitivity of the test
method. During the demonstraticn, the acoustic sensor detected an
external leak rate of approximately 0.03 gpm while the instantaneous
flow LMD reading required & substantially greater external leak
before detection,

In H.A.F.A.'s written response, they referenced portions of the

February 1, 1990 meeting, and state that the NRC inspection team was

not certified on H.A.F.A., equipment and should have read the totalizer,
not the instantaneous flows. H.A.F.A, offered to perform an IIT

leak testing demonstration as part of NRC's inspection at the H.A.F.A.
fecility., H.A.F.A, certified test personne] were intimately involved in
the demonstration and did not offer this information, Furthermore,

test records included in H.,A.F.A.'s Topical Report, which were used to
support qualification and demonstrate H.A.F.A.'s process, utilize
instantaneous flow rates exclusively.

Khile the staff recognizes the fact that H.A.F.A.'s instrumerts may not
hive been of current calibration and that the addition to the
demonstration by the NRC was not part of the usual test procedure, the
observations of relative flow differentials at various rates of external
lezkage nonetheless raise concerns as to the level of overall test method
sensitivity,

Conclusion

The staff concludes that the testing performed by H.A.F.A. was invalid
and approval to conduct testing under HAFA Topical Report 135 (P-A)
dated December 1988, should Le rescindec.



