OAK RIDGE NATIONAL LABORATORY
OPERATED BY
UNION CARBIDE CORPORATION
NUCLEAR DIVISION

POST OFFICE BOX Y
OAK RIDGE, TENNESSEE 37830

March 29, 1984

Mr. Gunter Arndt

Mechanical/Structural Engineering Branch
Division of Engineering Technology

NL 238

Office of Nuclear Regulatory Research
U.S. Nuclear Regulatory Commission
Washington, DC 20555

Dear Gunter:

This letter summarizes our program on the Containment Leak Rate Testing
Investigations (Fin. No. B0489) for the month of March 1984.

Technical Highlights

The final report for this program has been completed and distributed. An
abstract of the report "Evaluation of Containment Leak Rate Testing Criteria
(NUREG/CR-354G, ORNL/TM-8909)," follcws:

Containment leaktightness is verified periodically through
pressure tests and the measurement of the subsequent leakage.
The verification process is composed of three types of test:
Type A tests of the entire containment system; Type B tests
of all containment penetrations, except isolation valves; and
Type C tests of isolation valves. Thase tests are conducted in
accordance with Appendix J of the Code of Federal Regulations
and an industry standard, ANSI/ANS-56.8-1981. Revision of
Appendix J, to reflect technological advances and testing
experience, has been under consideration for years and has cul-
minated in the issuance of a draft version of a proposed
revision. To assist in the revision process, a review of the
existing and proposed guidelines in light of utility test data
and experience was conducted.

A review of 49 Type A test reports and 46 Type B and C
test reports was accomplished. Exemption requests found in
25 reports and 100 Licensee Event Reports (LERs) were also
reviewed. Two major findings of the data anslysis were that
Type A test durations of less than 24 h are practical and that
almost all Type A test failures and delays were caused by Fo A_ss'w,}
excessive leakage through Type B- and C-tested components. /
Excessive valve leakage represented 38% of the LERs and high-
lighted the need for improved maintenance, repair, and testing L}‘:
of these components. Excessive airlock leakage was generally
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the result of worn, damaged, misaligned, or dirty door seals.
The proposed revision to Appendix J appears to be very
responsive to the results of test experience and technological
changes. One major change is the requirement that "as found"
leakages must be reported aswell as "as left" leakages. This
change should help eliminate the poor performance of local leak
testing programs. The clarification and rewording of several
areas should help reduce the number of exemptions requested.
The introduction of a regulatory guide provides a vehicle for
the Nuclear Regulatory Commission to specify any exceptions to
the relevant industry standards and to resolve areas of con-

flict.
Expenditures N
Prior Fys Oct. Nov. Dec. Jan. Feb. Mar.
Expenditure ($K) N2 9 13 3 0 3 5%
Cumulative ($K) 12 121 134 137 137 140 145 J
*Estimated
Sincerely,
D. J. Naus
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NRR: CSB ILRY QUEST/ONS

Which Type A tests exhibited diurnal effects and on what basis was
this determination made?

For those tests that exhibited diurnal effects, was there some deficiency
in the test program (instrumentation, procedures, etc.) that led to the
diurnal effects?

What, if anything, could have been done before or during the test to
eliminate, reduce, or account for the effects of perturbations in the
containment environment on the measured leak rate (do not include analysis
techniques)?

Can certain containment types be declared immune to diurnal effects (e.g.,
dual containments) or others (e.g., free-standing steel) particularly
susceptible to diurnal effects?

Do measured air mass oscillations due to diurnal effects affect the calculated
UCL leak rate so that the UCL is always a conservative measure of actual leak
rate, or could actual leak rate possibly exceed ucL?

Is this a function of the magnitude of the measured air mass oscillations?

Do temperature changes appear to lag pressure changes in the containment
during a test exhibiting diurnal effects?

What are the variations of RTD measurements, spatially and temporally, during
tests exhibiting diurnal effects?

How do the EPRI reduced duration criteria handle diurnal effects?
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