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k j/ September 1, 1992
... *

Project No. 676

Mr, Nicholas J. liparulo, Manager
Nuclear Safety and Regulatory Analysis
Nuclear and Advanced Technology Division
Westinghouse Electric Corporation
Post Office Box 355
Pittsburgh, Pennsylvania 15230-0355

Dear fir. Liparulo:

SUBJECT: RESULTS OF THE STAFF'S PRELIMINARY REVIEW 0F THE PROPOSFO TESTING
TO BE CONDUCTED AT THE SPES-2 FACILITY

The staff has completed.a preliminary review of the proposed testing matrix
for the full-height, full-pressure integral testing to be conducted at the
SPES-2 facility. The results of this review are summarized in the enclosure
to this letter and are provided to ensure Westinghouse is aware of NRC staff
concerns and questions in a timely manner. The staff considers it important
to resolve the issues discussed in the enclosure as soon as possible.

The staff reviewed rajor features of the AP600 design and concluded that one
of the most severe challenges to the passive safety systems occurs during
small-break loss of coolant accidents (LOCAs), in which the full complement
of passive devices must operate successfully to mitigate effects of the
accident. The staff ~is~ alsc concerned about the ability of the plant to
adequately respond to single and multiple steam generator tube ruptures
(SGTR).

Moreover, the small-break LOCA and SGTR events may represent the most
significant challenge to the computer codes which analyze plant accident
response. -These events may challenge the computer codes' validity because
these events can extend over long periods (more than one hour), during which
plant parameters, including relatively small natural circulation pressure
differentials, must be accurately calculated.

The staff continues to evaluate the AP600-design to determine if there are
other unique accident initiators or event sequences that should be included
in the design basis for the plant. The staff may require additional tests
to be included in the SPES-2 matrix, particularly if events are identified
that have the potential for challenging the passive safety systems.

In addition to addressing the concerns discussed in the enclosure, the staff
requests that Westinghouse address the 11 specific concerns to be resolved
by high-pressure, full-height' integral systems testing, which were,

identified in.a January 1992 (Crutchfield to Tritch, January 30,1992)'

letter. In its letters of June 22, and July 21, 1992, the staff requested ,,

additional information regarding the AP600 testing program. j 'g/f
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Mr. Nicholas J. Liparulo - 2- September 1,- 1992
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We have not received.your responses to the requests for information- i,. -

. discussed -above. ' The. staff is concerned that delays in obtaining quality,
~ detailed-information on aspects the AP600 testing program may. delay
lassociated staff ' review'and. evaluation activities. Please'adv1se'us when we
can1 expect to receive;this requested information. Address any questions _or
comments regarding these requests-to Tom Hiltz'at (301) 504-1105 or Rick

,_

Hasselberg at (301)' 504-1141,
.

Sincerely,

OriginalSignad Dy-
Robert C. Pierson, Director
Standardization Project Directorate 1

-Associate Directorate for Advanced Reactors
and. License Renewal

; Office of Nuclear Reactor Regulation '
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Mr. Nicholas.J? Liparulo- . Westinghouse Electric Corporation"' '

Project No. 676 AP600

v-- cc: Mr. B.'A.-McIntyre- _
<W Advanced Plant- Safety & Licensing .

Westinghouse _ Electric Corporation- ;

-Energy Systems-Business Unit'
Box 355-

F Pittsburgh, Pennsylvania 15230
~

" Mr.:M. D. Beaumont-
Nuclear and: Advanced Technology Division

-Westinghouse Electric Corporation
One Montrose Metro- i,'

>

11921~ Rockville Pike
Suite 350

.Rockville, Maryland ~20852.

Mr. Daniel F.- Giessing
U. S. Department of Energy .

NE-42
-Washington, D.C. :20585

-Mr: 15.'M. Modro-

. -EG&G-Idaho Inc.
" Post Office Box 1625

~

Idaho falls, Idaho 83415-
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ENCLOSURE

NRC STAFF'S PRELIMINARY EVALUATION OF THE PROPOSED TESTING
FMTRIX FOR TESTING TO BE CONDUCTED AT THE SPES-2 FACILITY

The staff has completed a preliminary review of the proposed testing matrix
for the full-height, full-pressure integral testing to be conducted at the
SPES-2 facility. The staff concluded that, although the general emphasis in
the test matrix appears appropriate, the specific tests proposed may not be
representative of the major challenges to the passive safety systems. The
staff is particularly concerned with the assessment and modeling of the:
(1) break size; (2) break location; (3) limiting single failure; and (4)
number of broken steam generator tubes in the SGTR event. The staff's
evaluatior, of the proposed test matrix has been primarily qualitative because
there is no computer input model for the SPES-2 facility available for
quantitative evaluation of system response.

The staff noted that Westinghouse selected a 2 inch break of a " core make-up
tank (CMT)-side" cold leg as the limiting break size in terms of passive
safety system response. However, analyses performed for the NRC have
indicated that, in general, smaller breaks pose a greater challenge to the
passive systems. Westinghouse has indicated that the minimum break size for
which inventory loss through the break will exceed the capacity of non-safety
system makeup is approximately 3/8 inch. Therefore, the staff requests that
Westinghouse consider performing a test, modeling a break of about this size,
which evaluates only the response of safety systems,

in addition, thi. staff noted that the most limiting single active failure
selected for all of the SPES-2 tests is the failure of one 4th stage automatic
depressurization system (ADS) train. Since the availability of the large
volume of water in the in-containment refueling water storage tank (IRWST)
depends ultimately on depressurizing the reactor coolant system to
approximately containment pressure, the staff concluded that this is a
reasonable assurrption. However, a quantitative assessment of a range of
possible single failures to show that the one chosen is, in fact, the rost
limiting for the entire range of simulated accidents was not provided. The
staff raquests that such an assessment be performed, to ensure that the
indicated single failure is the most limiting one.

Two direct vessel injection line breaks are included in the test matrix: a

double-ended guillotine break of one line and a 2 inch break in one of the
direct vessel injection lines. The double-ended guillotine break is
classified in the matrix as an intermediate break due to the size of the
direct vesml injection line (8 inch nominal diameter). Westinghouse
considers this accident to be one of the most severe tests of the passive
safety systems because it disables an entire train of emergency core cooling
and results in a substantial loss of reactor coolant inventory. The limiting
single failure is again specified as failure of one 4th stage ADS train to
open.

The staff has reviewed the evaluation of the double-erded guillotine break and
concluded that an analytical study should be performed to determine the worst-
case location for the double-ended guillotine direct vessel injection break.
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The analyses discussed in the AP600 SSAR assume that this br~'; occurs at the
direct vessel injection nozzle on the reactor vessel. While mis location
probably maximizes inventory loss from the reactor coolam. . . m, the core
make-up tank (CMT) and accumulator can pressurize the direct sel injection

line and delay IRWST drainage for several minutes. Other locat'ons, for which
loss of IRWST fluid begins earlier in the accident, may prove to be more
severe, due to reduction in IRUST inventory prior to initiation of IRWST
injection.

The 2 inch break in a direct vessel injection line should result in some
degradation (but not a complete loss) of the performance of the affected
emergency core cooling system (ECCS) train. However, the same limiting single
failure is chosen for this test (failure of one 4th stage ADS train to open).
The staff requests that Westinghouse analyze non-double-ended guillotine
breaks larger than 2 inch in the direct vessel injection line and other
credible single failures. A break smaller than a double-ended guillotine
rupture but larger than 2 inches may result in substantial loss of reactor
coolant inventory while slowing the leakage rate from the CMT. With regard to
limiting failures, the staff believes that when one train of the ECCS is
disabled, any failure that might degrade or eliminate part of the remaining
passive safety systems prior to reaching 4th stage ADS actuation (such as
failure to open of an intact-side CMT check valve or failure of an earlier-
stage ADS valve) could be more limiting.

The staff concludes that the set of = ll/ intermediate break LOCAs, which
involve pressure balance line breaks, appears adequate. These tests should
" ovide a demanding test of the ability of the analysis codes to predict the
asymmetries. The st 'f requests that Westinghouse (1) analyze break sizes
other than 2 inch fo, the cold leg balance line break to see if more severe
asymmetries or system degradation is predicted; and (2) perform a more
comprehensive evaluation of the limiting single failure.

Two proposed tests in the test matrix are designed to simulate a single steam
generator tube rupture. The staff has concluded, based on the operating
history of current generation plants, that the likelihood of a single SGTR is
much greater than the probability of other design basis accidents, in
addition, the response of the AP600 design to a single or multiple SGTR is
unique compared to conventional plants, particularly when no credit is taken
for operator action or non-safety-related equipment. Therefore, the staff
requests that Westinghouse analyze and conduct testing for the most limiting,
credible multiple SGTR event, determine the most limiting single failure for
both single and multiple SGTR events, and include the most limiting single
failure as part of the test conditions.

The staff reviewed the proposed test to simulate a main steam line break and
requests that Westinghouse determine whether there is a limiting single
failure that could cause either faster CMT draining or additional CMT
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injection and result in reduction of the margin to ADS actuation. If such a
single failure is determined to exist, it should be included in the conditions
for the test to simulate a main steam line break.

The inadvertent ADS actuation tests in the shakedown phase of the test program,

do not appear in the formal test matrix. The staff has concluded that there'

is sufficient technical basis for including inadvertent actuation of ADS in
the final test matrix. Therefore, the staff requests that Westinghouse
include the inadvertent ADS actuation tests in the overall program for SPES-2.
In addition, the staff requests that Westinghouse provide additional
information, commensurate with that for the tests included in the SPES-2
matrix, so that the staff can more fully evaluate these tests, with respect to
assumptions, safety /non-safety systems utilized, and single failure
considerations.
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