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SUMMARY QUTLINE OF SUFFOLK COUNTY

CONTENTION 9 TESTIMONY*

Suffolk County contends that the potential sources of Emergency Lore
Cooling pump suction strainer blockage at Shoreham have not been
adequately analyzed with respect to their apility to cause suction
strainer blockage during an accident, LILCO has not adequately
demonstrated that drywell piping and equipment insulation loosened and/or
damaged during a postulated loss-of-coolant accident will not unduly
degrade the ECCS flow, preventing adequate core cooling.

This testimony outlines the basis for the Contention 9 concern, and
identifies the specific problems and the actions necessary Lo remedy
them, LILCO and Staff have assumed in an accident that the suction
strainers would be no more than 50 percent plocked and will demonstrate
adequate cooling capability even with 50 percent blockage prior to fuel
load. However, neither LILCO nor the Staff have performed a systematic
analysis to demonstrate that the 50 percent blockage assumption is
appropriate. Absernt a survey and analysis of drywell insulation which
identifies the sources, quantities and characteristics of debris
available for blockage such that tne 50 percent blockage assumption is
assured of being conservative, LILCO will not have demonstrated
compliance with 10 CFR Part 50, Appendix A, General Design Criterion 35.

Exhibits*

1. NUREG-0606, Vol. 3, No. 4, November lb, 1981, pgs. 36 & 37.

*/ ASLB Memorandum and Order, March 15, 1982, p. 30.



April 13, 1982

UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMMISSION

BEFORE THE ATOMIC SAFETY AND LICENSING BOARC

In the Matter of

LONG ISLAND LIGHTING COMPANY
(Shorenham Nuclear Power Station, Unit 1)

Docket No. 50-322 O.L.

DIRECT TESTIMONY OF MARC W. GOLOSMITH

REGARDING SUFFOLK COUNTY CONTENTION 9 -

ECCS PUMP BLOCKAGE

Q Please state your name, address, occupation, and qualifications.

A My name is Marc W. Goldsmith, and my business address is 400-1 Totten
Pornd Road, waltham, Massachusetts. [ am the President of Energy
Research Group, Inc. My qualifications have been separately provided
to the Board.
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Would you please state the contention on which you are testifying?

Suffolk County Contention 9 reads as follows:

Suffolk County contends that LILCO has not adequately demonstrated
that drywell piping and equipment insulation loosened and/or
damaged during a postulated loss-of-coolant accident will not
unduly degrade tne ECCS flow through the ECCS suction strainers
located in the suppression pool. Therefore, the Shoreham design
does not satisfy 10 CFR 50, Appendix A, General Design Criteria 35.

what is the purpose of your testimony?

The purpose of my testimony is to discuss the concern that
Shoreham Emergency Core Cooling pump suction strainers may be
blocked during an accident, thus preventing adequate core cooling
and possibly leading to severe degradation of fuel. LILCO and the
Staff have assumed that in an accident the suction strairers would
be no more than 50 percent blocked and will have demonstrated
adequate cooling capability even with such blockage prior to fuel
load. However, neither LILCO nor the Staff to my knowledge has
performed a systematic analysis to demonstrate that the 50 percent
blockage assumption is appropriate. Therefore, a survey and
analysis of drywell insulation should be made to determine the
quantity of material available for blockage. Absent such
analysis, LILCO will not have demonstrated compliance with GOC 35.

Please provide background on the ECCS pump suction blockage
concern,

The NRC in NUREG-0510 “Identification of Unresolved Safety Issues
Relating to Nuclear Power Plants" r2vised and elevated the
Containment Emergency sump issue to the highest priority as
Generic Task A-43, Task Action Plan A-43 recognized this suction
blockage problem initially, specifically with respect to
containment emergency sump performance in pressurized water
reactors and then expanded the concern to boiling water reactor

suppression pool suction strainers.
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During a loss-of-coolant accident, water is recirculated from the
suppression pool back to the reactor through the emergency core
cooling system pumps. These pumps take water through a suction
strainer located in the suppression pool and pump the water back
into the reactor or into the containment. This cooling is
fundamental to the successful operation of both emergency core
cooling systems (needed to coo! the core) and the containment
spray system (needed to reduce fodine and assist in maintaining
containment integrity following a loss-of-coolant accident).

The potential sources of debris blockage of the suppression pool
pump suctions are equipment and pipe insulation in the drywell
that may fail as a result of an accident. "In the event of a
piping break, the subsequent violent release of the high pressure
water in the reactor coolant system could rip off the insulation
in the area of the break. This debris could then be swept into
the sump, potentially causing damage." (NUREG-0510). Therefore,
insulation (which is not classified as safety-related) may fail
due to the impingement of high pressure water or steam within the
drywell and that failed insulation may be carried through the
downcomers into the suppression pool! causing the strainers to be
blocked.

General Design Criterion 35 of Appendix A to 10 CFR 50 requires
that:

a4 system to provide abundant emergency core cooling shall pe
provided. A system safety function shall be to transfer heat
from the reactor core following any loss of reactor cooling

at a rate such that (1) fuel and clad damage that could inter=

fere with continued effective core cooling is prevented and
(2) clad metal-water reaction is limited to negligible

amounts.
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Suitable redundancy and components and features and suitable
interconnections, leak detection, isolation, and containment
capabilities shall be provided to assure tnat for onsite
electric power system operation . . . the system safety
function can be accomplished assuming a single failure.

This GOC specifies the need to assume a single failure. In this
particular case, it could be a common mode fai1uré that causes
loosened insulation to fall into the suppression pool, blocking
all of the suction strainers designed with the same size grids at
roughly the same heights above the floor of the suppression pool,
such that pump flow could be impeded or in fact shut off. This
event, of course, would prevent compliance with GDC 35.

What are the specific problems of concern at Shoreham?

At Shoreham, there are four residual! heat removal pumps (LPCI
mode), one high pressure coolant injection pump and two core spray
pumps all of which take suction from the suppression pool. In
addition, the reactor core isolation cooling pump suction strainer
is also located in the suppression pool with a similar suction
strainer arrangement (FSAR Section 6.3.2.20.2). In the event of a
loss-of-coolant accident, blockage of these pump suctions could
prevent adequate core cooling.

The specific concern is that there appears to be no basis for the
choice of the 50% blockage assumed by LILCO as an appropriate
design base for the strainers. The quantities, types and
densities of insulation within the drywell of the Shoreham
containment which might fail are not sufficiently known to
determine the appropriateness of the strainer plockage assumption.

b
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Wwhat actions are necessary to remedy the above problems?

Since the prime source of material to plug the strainers is the
piping and equipment insulation, it is necessary to inventory the
quantity of this insulation in the Shoreham drywell and determine
its potential failure probability and modes under accident
conditions. This would determine whether the 50% assumption is
appropriate.

In addition, an analysis of the insulation should be conducted to
assure that there are either insufficient quantities, insufficient
density, or too great a density for the particles to float into
the strainer to assure that blockage would not exceed 50 percent

or if not, to modify the 50% figure.

According to the status summary of Task Action Plan A-43, provided
in NUREG-0606 Vol. 3, No. 4, Nov. 1o, 1981, a calculational
methodology has been developed for estimating quantities of debris
generation due to a pipe break, and PWR plant specific
calculations have peen performed. The results show that plant
specific characteristics may affect the blockage potential. This
further indicates the need for this type of analysis at Shoreham.

What LILCO actions have you reyviewed?

[ have reviewed LILCO commitaent to verify the flow capapility
of both the HPCI and the RCIC pumps with the suction strainers 50%
plugged during the preoperational test program (LILCO
1trs/SNRC-598 & SNRC-602). T have also reviewed the Response of
LILCO to Suffolk County Interrogatories and to Suffolk County
Second Set of Interrogatories, dated 3/26/82, where it states that
LILCO correlated the strainer grid size with potential openings in
RHR, RCIC, HPCI and containment spray nozzles to assure that any
debris entering through the strainer would be smaller than the
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nozzle sizes or any important pump equipment. [ have also
reviewed FSAR sections and responses to NRC questions. However,
LILCO stil) needs to verify, pending the results of the
preoperational tests, the guantity and characteristics of
insulation that is potentially vulnerable to failure, thus
resulting in uction strainer blockage.

What would satisfy the concerns expressed relative to ECCS suction
strainer blockage?

The concern can be resolved by LILCO's performing a systematic
inventory of the drywell insulation to identify the sources,
quantities and characteristics of debris available for blockage
during a postulated loss-of-coolant accident. Such an inventory
would be for the purpose of assuring that a strainer blockage
assumption of 50 percent is conservative.
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EXHIBIT 1

NUREG-0606, Vol. 3, No. 4

November 16, 1981, pgs 36 & 37




NUREG 0606
Vol. 3, No. 4

November 16, 1981

UNRESOLVED SAfETY ISSUES SUMMARY

AQUA BOOK

Manuscript Completed  Novem Lee 1981
Date Publlished  December 1981

Prepared for: OFFICE OF NUCLEAR REACTOR REGULATION

Prepaced by OFFICE OF MANAGEMENT AND PROGRAM ANALYSIS
US NUCLEAR REGULATORY COMMISSION
WASHINGTON, DC. 20555
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CONTAINMENT EMERGENCY SUMP, 1"
PERFORMANCE (A-43) |
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