UNITED STATES OF AMERICA
NUCLEAR REGILATORY COMMISSTON

BEFARE THE ATOMIC SAFETY AND LICENSING ROARD

In the Matter of
LONG TSLAND LIGHTING COMPANY Docket No. 50-327
(0L)
(Shoreham Nuclear Power Station,
Unit 1)

NRC STAFF'S PROPNSED OPINION, FINDINGS OF FACT,
AND CONCLUSIONS OF LAW IN THE [0ORM
OF A PARTIAL INITIAL DECISION

David A. Repka
Richard \]. Rawson
Counsel for NRC Staff

February 11, 1983

VOLUME ONE NF TWN

8302170099 8302
PDR ADOCK osooo:‘aé:e
G PDR




I.

I1.

itl.

Iv.

V.

TABLE OF CONTENTS

Page
BACKGROUND AND SCOPE OF DECISION ., . . . . . & . & ¢ « &« « & 1
g e N A S i P - R A S T 3

B Nator- Nmer (5C 87 . o & s% s sie aie wie s & s 3

B EECS Cove SOl (B 19) & 2 5 5 siv o 5 o's & & o 0 6

C. Passive Mechanical Valve Failure (SC 11), . . . . . .. 8

D. Anticipated Transients Without Scram (SC 16). . . . . . 11

€, Soietc Oantgn (SO0 10018)). & « « v ¢ v o civ s .0 5@ 15

Mark IT Containment (SC 21) . . . . . . . . ¢ ¢ v+ . . 19

G. Safety Relief Valves (SC 22; SC 28(a)(vi)) . . . . . .. 25

H. Post Accident Monitoring (SC 27/SOC 3) . . . . . . . .. 34

I. Safetv Classification and Systems Interaction . . . . . Volume 2
FINUINES DF PREY .« 4 6 s s & % b o = & 5% & 5. % 5 8 39

A. Water Hammer (SC4) . . . . . . ... v v v v v oo 39

B. ECCS Comm Spvmy (SC 10) . & . s s s s S50 0% 5 5.5 3 48

C. Passive Mechanical Valve Failure (SC 11). . . . . . .. 52

D. Anticipated Transients Without Scram (SC 16). . . . . . 58

E. Sefawmic Dinign {S0C TM@)). & « v 5 s ¥ 4 v mvm v s 70

F. Mark II Containment (SC 21) . . . . . . « &« ¢ ¢ ¢ « « & 76

G. Safety Relief Valves (SC 22; SC 28(a)(vi)). . . . . .. 86

H. Post Accident Monitoring (SC 27/S0C 3). . . . . . . . . 106

[. Safety Classification and Systems Interaction . . . . . Volume 2
COWCLUSTONS OF LA . . . & s s nd e s s o % & 5 o 8 5 5 8 112
DIEE o a o e R ARl R R B R 114



UNITED STATES OF AMERICA
NUCLEAR REGULATORY _OMMISSION

BEFORE THE ATOMIC SAFETY AMD LICENSING BOARD

In the Matter of

Nocket No. 50-322
(oL)

LONG ISLAND LIGHTING COMPANY

(Shoreham Nuclear Power Station,
Unit 1)
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PARTIAL INITIAL DECISION

I. BACKGROUND AND SCNPE OF DECISION

This is a partial initial decision on an aprlication frnm the Long
Tsland Lighting Company (LILCO or Applicant) to operate a nuclear power
plant. The application is for the operation of one boiling water reactor
(BWR) at the Applicant's Shoreham site in Suffolk County, New York. A
permit to construct the plant, which has a rated output of 820 megawatts
of electric power, was issued on April 12, 1973, and the notice of an
opportunity for a hearing on the operating license application was
published on March 18, 1976.

In addition to LILCO and the Nuclear Requlatory Commission Staff
(NRC staff or Staff), the parties to this proceeding are Suffolk
County (SC or County), the Shareham Opponents Coalition (SOC), the North
Shore Committee Against Thermal and Nuclear Pollution (North Shore
Committee or NSC), the 0il Heat Institute of Long Island, Inc. (OHILT),
and the New York State Energy Office (SEN). On the issues addressed in
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this partial initial decision, the active participants were LILCO, the
NRC staff, and Suffolk Countv,
This partial initial decision covers the following issues:

Contention Number Subiect

SC/SNC 78B; SOC 19(b) Systems, Structures, and Components
Important to Safetv: C(Classifiction
and Systems Interaction

SC 4 Water Hammer

SC 10 ECCS Core Spray

SC 11 Passive Mechanical Valve Failure

SC 16 Anticipated Transients Without Scram
Soc 19(e) Seismic Design

SC 21 Mark II Containment

SC 22;SC 28(a)(vi)/ Safety Relief Valve Tests and

SOC 7A(6) Challenages

SC 27/s0C 3 Post-Accident Monitorina

Also covered by this partial initial decision are the Board's deter-
minations regarding the impact on Shoreham of cer;ain generic unresolved
safety issues (USI's). Proposed findings of fact and conclusions of law
concerning UST's were served by the Staff on November 2, 1982.1/

Our decision on the remaining issues -~ principally quality assurance,
environmental qualification, and offsite emeraency planning -- will come

at a later date.

1/ The Staff's prooosed findings of fact and conclusions of law
concerning UST's included USI Nos. A-8/A-39, A-10, A-11, A-31,
A-36, A-40, A-42, A-43, A-44 A-45, and A-48, USI Nos. A-1, A-9,
A-17 and A-47 are subsumed by contentions addressed in this partial
initial decision,



IT. OPINION

A. Water Hammer (SC 4)

Water hammer is a potential problem that can occur in any electric
generating facility., 1[It is a single shock or series of shocks produced
by sudden changes in the flow conditions of fluids in pipes that can
cause damage to pipes and equipment. Finding 4:3., Water hammer has
been desiaonated as an Unresolved Generic Safetv Issue. Tt was accerded
this status as a result of a relativelv large number of past water hammer
events. These events were made the subject of NUREG-0582 which listed
this water hammer data and made certain recommendations as to corrective
action, After its subsequent designation as an unresolved Generic Safety
Issue, the Staff has initiated studies to develop recommerded actions to
eliminate it or minimize its effects. If the outcome of these studies
shows a need for additional dec<ign changes or operating conditions not
already incorporated into the design of Shoreham, the Staff will require
implementation of such additional requirements. Finding 4:4,

Where unresolved generic safety issues are involved in an operating
license proceeding, for an application to succeed there must be some
explanation why operation can proceed even though an overall solution has

not been found. Virginia Electric Power Co. (North Anna Nuclear Power

Station, Units 1 and 2), ALAB-491, 8 NRC 245, 248 (1978). A plant will
be allowed to operate pending resolution of these unresolved issues when
there is "reasonable assurance" that the facility can be operated without

undue risk to the health and safetv of the public. Gulf States lUtility Co.
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(River Bend, Units 1 and 2), ALAB-444 6 NRC 760, 774 (1977), See also

Pacific Gas and Electric Co. (Diablo Canvon Units 1 and 2), LBP-81-21,

14 NRC 107, 118 at 35 (1981)., A basis for allowing a plant to operate

could exist in a number of wavs, See Gulf States Utilities Co., 6 NRC

at 775; Virginia Electric Power Co., supra, 8 NRC at 248; and Pacific

Gas and Eloctric Co., supra, 14 NRC at 113 #35,

The record in this proceeding establishes that no undue risk to
public health and safety will be caused by the operation of Shoreham
pending the generic resolution of the water hammer issue. To achieve
this interim goal, measures were taken to eliminate water hammer at
Shoreham in the areas of desian, stress analysis, operating procedures,
training nrocedures, and testing. Findings 4:5 - 4:13, Most of the
measures that are expected to be included in Staff's final generic
resolution of water hammer have already been incorporated at Shoreham.
These measures are presently the subject of reports bv the Ouadrex
Corporation and the EGAG Corporation who were conmissiuned by the Staff
to report on this issue and make needed recommendations, It is Staff's
opinion that the major recommendations which have already been made in a
draft Quadrex report which has been issued, will not be changed.

Finding 4:14,

Intervenor Suffolk County's concern with water hammer in this
proceeding is that preoperational or startup data from other plants has
not been considered at Shoreham. Contrary to this assertion, both the
General Electric Company (the nuclear reactor system supplier) and Stone
& Webster (:he architect-engineer) had programs that monitored water
hammer events at other nuclear facilities which would have assured that

appropriate corrective action would have been taken at Shoreham.
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Finding 4:17. The Sta€f's generic study regarding water hammer assured
this same result since this studv was based upon past experience at other
facilities and the knowledge thus acquired was then applied to the desian
and operating provisions at Shoreham, Findina 4:18.

As part of his testimony in this proceeding, Intervenor's consultant,
Mr. Marc Goldsmith, listed several nuclear facilities that he alleged had
water hammer events wiich were not evaluated at Shoreham. One such plant
was a European RWR Mark IT ihat had experienced serious water hanmer damage
on RHR startup operations. Contrary o Mr, Goldsmith's assertion; that
event was not applicable to Shoreham since Shoreham's svstems would minimize
the tvpe of phenomenon that occurred at the European reactor. In addition,
because the causes for the European BWR event were the same as the causes
for a number of similar events that had occurred in the United States,
there was no need to emphasize that event, Finding 4:19, The other
plant Mr. Goldsmith specifically referred to was Commonwealth Edison's
LaSalle nuclear unit where a pipe vibration monitoring proagram had been
conducted which the Intervenor believed should be utilized at Shoreham,

The evidence of record reveals, however, that the use of the LaSalle
monitoring program at Shoreham would have been unnecessary since Shoreham
already had a similar monitorina program. Finding 4:20,

To also show that water hammer experience at other nuclear facilities
was not utilized at Shoreham, Intervenor Suffolk County cross-examined Staff
and Applicant witnesses concerning various water hammer events that were
listed in the EG&G Report. However, the testimony revealed that the Applicant
or Staff either had taken those experiences into account or there was no

need to do so. Finding 4:21.
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Based upon the evidence 0f record that water hammer experiences at
other similar BWR facilities would have heen taken into account at

Shoreham, the Intervenor's water hammer concerns are without merit.

B. ECCS Core Spray (SC 10)

SC Conter *ian 10 asserts that the Shoreham Emergency Core Cooling
System (ECCS) has not been demonstrated to meet the requirements of
10 C.F.R, 50.46 and Part 50, Appoendix K. The basis for this contention is
Japanese test data reported in Board Notification 81-49 concerning mal-
distribution of ECCS core sprav. Finding 10:1. For the purposes o¥ this
contention the parties agreed to stipulate that this maldistribution of
the ECCS core spray occurred. Specifically we are assuming no direct core
spray distribution to the central region of the reactor core. Finding 10:2.
This assumption does not affect the conclusion that the Shoreham ECCS
does in fact comply with the requirements of 10 C.F.R. 50.46 and Appendix K.

Appendix K specifies a minimum heat transfer coefficient for core
spray cooling for reactors with seven by seven fuel assembly arravs. The
Appendix K heat transfer coefficient value has been used in the General
Electric ECCS Evaluation Model used in the analysis for Shoreham. Finding
10:4, The value has been demonstrated to be conservative and acceptable
for use in reactors, such as Shoreham, with eight by eight fuel arrays.
Finding 10:5.

Presuming that there is nn direct core sprav distribution to the
central bundles of the reactor core, there are four other cooling phenomena
that would take place in the core and would justify the use of the Appendix K

heat transfer coefficient, The first cooling mechanism results from
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counter-current flow 1.1itation (CCFL) at the top of the fuel bundles,
Finding 10:7., CCFL is caused by the uprush of steam through the reactor
core. The steam imparts a force on water which is flowing down throuah
the core, thereby 1imiting the flow of water. As a result, a pool of
water accumulates at the top of the core. This pool spreads out across
the top of the core and makes an even dircct core spray distribution
unnecessary. Finding 10:8. Water flows down through all the bundles
from this pool, because of the dynamic equillibrium created between the
downward aravitational force on the water and the upward force exerted bv
the steam. Finding 10:7.

The indirect flow through the bundies has been shown by General
Electric tests to be in the ranae of 2 to 4 qa11ons per minute (gpm).

The Appendix K heat transfer coefficient can be acheived by a minimum
flow to each bundle of only one gallon per minute. Finding 10:8. There-
fore, the flow from the pool at the top of the core alone is adeauate to
iustify the use of the Appendix K coefficient in the Shoreham ECCS
evaluation.

Although the flow from the accumulated pool is sufficient to assure
adequate core cooliny, the three other cooling phenomena also provide
additional marain. These further cooling mechanisms are not taken credit
for in the GE ECCS Evaluation Model. Finding 10:11.

At the same time as water is accumulating at the top of the core
and flowing at a rate of 2 to 4 gpm down through the central bundles, a
much greater quantity of coolant is flowing down through quenched
peripheral bundles. This flow has been shkown to reach approximately

100 gpm. This water increases the reflood rate at the bottom of the
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core. Finding 10:9, The increased reflood alone, with no flow from the
top through the central bundles, would provide suf€icient cooling capmacity
to assure that the peak clad temperature required by 10 C.F.R, 50,46 is
not exceeded. Findina 10:10,

The third cooling mechanism in the Shoreham core is provided by the
steam rushing up through all the bundles of th- core. The steam alone
may also provide a heat transfer coefficient areater than the Appendix K
value. Finding 10:12,

The final cooling effect testified to by the witnesses is caused by
the CCFL phenomenon at the bottom of the core. The steam updraft from
the Tower plenum of the reactor into the bundles will hold cooling water
up in the bundles, thereby providing the additional cooling. Finding
10:13.

In conclusion, the Board is able to find that an assumption of no
direct core spray distribution tn the central fuel bundles does not lead
to a conclusion that there will be no cooling in those bundles. DNirect
core spray distribution is simply not a dispositive factor. Multiple
cooling effects are present to assure that the Shoreham ECCS will comoly

with the requirements of [0 C.F.R, 50.46 and Part 50, Appendix K.

C. Passive Mechanical Valve Failure (SC 11)

SC Contention 11 asserts that there is a possibility that the valves
used in the Shoreham safety-related systems could fail in an undetectable
or unsafe mode. Finding 11:1.

While *there existed some initial confusion over the definition of

the term "passive mechanical valve failure" and whether this referred
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to types of components or tvpes of failures, it was generally
established on the record that this term refers to the mechanical
failure of an active valve which may remain undetected until the system
is called upon to operate. Finding 11:3.

Valves utilized in the Shoreham safetv-related systems are in
accordance with the approved ASME codes and standards and are the
standard valves used throughout the industry, chosen for their high
performance reliability, Finding 11:4, Nevertheless, in spite of
strict adherence to these codes and standards, it cannot be quaranteed
that a valve will never fail. Finding 11:13.

However, the Shoreham reactor coolant pressure boundary is desianed
to accommodate such a possibility, This is accomplished through the
complete redundancy of all valves in the system, with the sinale exception
of the Safety Relief Valves (SRV's). Findings 11:4, 11:10.

The Shoreham safety-related systems are required to be designed
against the single failure criterion as outlined in 10 C.F.R. 50, Appendix A.
The single failure criterion is considered to be met in fluid and electric
systems if neither a single failure of any active component (assuming
passive components function properly) nor a single failure of a passive
component (assuming active components function properly) results in the
system losing its capability to perfcrm its safety function. However,
while the failure of passive components should be assumed in designing
against a single failure in electric systems, whether this should also be

applied to fluid systems has not vet been determined. Finding 1i:7.
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The analysis performed by the Applicant considered the failure of
both active and passive components. Whether the valve failure was
active or passive, the consequences of that failure would not be greater
than those contained in the analysis., The assumed failure of the entire
subsystem in which the valve is located was included in this analysis.
Finding 11:8.

The Applicant has submitted a draft valve test plan to provide for
the in-service inspection and testing of valves in the Shoreham safety-
related systems which is still under review by the Staff. Testimony on
the record, however, provides this Board reasonable assurance that this
testing plan is in accordance with the ASME Bpiler and Pressure Vessel
Code, Section XI regarding the frequency of testing. Any relief requests
from the testing frequency suggested in the ASME Code will be carefully
reviewed by the Staff to assure that longer intervals for testing frequency
would not be unsafe and would still meet Staff requirements. Finding 11:9.

The ability to detect valve failures at Shoreham is further assured
by the use of monitoring devices, including valve position indicators
(on motor operated valves), limit switches (on air operated valves), down-
stream discharge indicators (on SRV's), and lights indicating electric
circuitry (on solenoid valves). Further. the redundancy of valves
(excluding the SRV's), provides reasonable assurance that an undetected
valve failure, if such should occur, will not cause the system to lose
its capability to perform its safety function. Finding 11:10.

Industry operating experience is reviewed by Shoreham's Independent
Safety Evaluation Group (ISEG) to assess its applicability to Shoreham

systems and oversee the implementation of any modifications of components
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that may be deemed necessarv. Sources of this industry operating expe-
rience include notices from manufacturers, other plants, I&E Bulletins

and Licensee Event Reports (LER's) issued by the NRC. Finding 11:11. This
Board finds the Shoreham program to monitor industry experience adequats
and reliable.

The Board also notes that specific concern was raised by the County
over the use of the Rockwell-Edward Main Steam Line Isolation Valve (MSLIV)
at Shoreham. This valve has experienced undetected failures in the past
at two operatinag plants. These failures involved the separation of the
valve stem from the disc. This failure of the MSLIV prompted the manu-
facturer to analyze the component and subsequently recommend certain
modifications of the valve to resolve the problem. The modifications
recommended have been ordered at Shoreham and will be installed in place
of the existing MSLIV's. Finding 11:12. The record supports a findina
that the modificatinns to the valve satisfactorily resolve the problem
with this particular valve, and the record discloses no other specific
valve problems.

Hence, this Board finds with regard to this contention, that for
Skoreham adequate precautions have been taken to detect valve failures
in the system design and analvsis, coupled with an in-service inspection
and testing program and monitorina devices for the valves. Further, if
such a failure did occur, its effects are substantially mitigated by the
redundancy in the system which meets the criteria set forth in 10 C.F.R.

Part 50, Appendix A.

D. Anticipated Transients Without Scram (SC 16)

SC Contention 16 questions the adequacy of measures taken at the

Shoreham plant to reduce the risk of anticipated transients without scram
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(ATWS). Finding 16:1. An ATWS is an event in which the reactor trip
(scram) svstem is postulated to fail to operate as required. This subject
is currently the subiect of a Commission rulemaking proceeding. Shoreham
will be required to make any modifications that result from the
rulemaking. Finaing 16:3. However, SC Contention 16 is specifically
addressed to the adeouacy of the ATWS measures taken at Shoreham in the
interim period of several vears prior to the completion of the rulemaking
and the implementation of the result at Shoreham. Suffolk County
contends that these measures are inadequate and that Shoreham will
therefore not meet the requirements of 10 C.F.R, Part 50, Appendix A,

GDC 20.

The Applicant and Staff presented a combined witness panel on this
contention. Suffolk County presentea no witnesses or testimony to
support its contention. Finding 16:2. Based on the record before us,
this Board is able to conclude that the interim ATWS measures being taken
at Shoreham are in keeping with the Commission's position on interim
operation, and that GDC 20 will be satisfied for the period prior to the
implementation of the final ATWS rule.

The Commission has stated that Shoreham and other plants should be
permitted to operate prior to the generic resolution of the ATWS issue.
This conclusion was based on such considerations as the estimated low
probability of anticipated transients with potentially severe consequences
in the event of a scram failure, and favorable operating experience with
current scram systems., Finding 16:4, Within the Commission's sphere of
knowledge was the fact that the scram systems are highly redundant and

highly tolerant of component failures. Finding 16:5. Also, a standby
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1iquid control sy;tem (SLCS) is available to iniect 1iguid boron into the

reactor to achieve safe shutdown of the plant in the event of a failure

to scram. Finding 16:7. At Shoreham an added measure is taken to provide
even further redundancv to the scram system, The alternate rod insertion

system (ART) is deﬁiqned to automatically insert control rods following a

normal trip sianal and a failure to scram. This system is a diverse

means to further reduce ATWS challenges. Finding 16:6,

On top of these considerations the Commission has required that
additional interim ATWS measures be taken in order to further reduce the
risk of ATWS events during the period prior to a final ATWS ruie. These
interim measures, which are being taken at shoreham, are: (1) the
1nsta]1ation of a recirculation pump trip (RPT); (2) the development and
implementation of an ATWS operator procedure; and (3) training of
operators for ATWS events, Finding 16:4, The adequacy of these interim
measures, as implemented at Shoreham, is the focus of this contention.

The RPT is an automatic sysiem desianed to reduce reactor power on a
high reactor pressure signal or a low water level signal. The pump trip
provides a reduction in reactor power to less than 40% in less than one
minute. This system provides overpressure protection at the beginning of
an ATWS event. Finding 16:9. T7The Board finds no indication that the RPT
as installed at Shoreham does not provide the additional measure of ATWS
protection intended during the interim period.

The Board also finds that the Shoreham operators are being actively
trained to follow an ATWS emergency operating procedure. The training
includes classroom instruction and simulator excercises. The NRC's

regional inspection program has monitored the training at Shoreham
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throughout. Moreover, as a part of the training program each operator
candidate takes the NRC operator exam, which includes testing on the ATWS
ooeratipq procedure. Findinao 16:10,

The specific Shoreham emergency operating procedure for the ATWS
scenario was based upon General Electric ATWS emergency procedure
quidance, and has been reviewed by the NRC staff. The Staff review
included an assessment against Staff acceptance criteria for ATWS
procedures, an analysis of human factors implications, and an observation
of the procedure on the Limerick simulator. Based on this review the
Staff made comments and suggestions, which were then incorporated by the
Applicant into a revision of the Shoreham procedure. The Staff has
approved the revision. Findings 16:11-16:12,

The ATWS procedure provides the operator with clear step-by-step
instructions to follow in the event of a failure to scram. The first
steps of the procedure, the "immediate actions", will be memorized by the
operator to ensure his rapid response to the event. Finding 16:13, The
primary objective at that stace is to manually scram the reactor, because
insertion of the rods is the fastest way to decrease reactor power.
Finding 16:14, In the next steps, the operator is given explicit criteria
on when to abandon the attempt at manual scram, in order to initiate the
SLCS. The time into the transient is not the principal parameter for
SLCS initiation. Instead the operator will be watching the power level
and the suppression pool temperature. When either the power parameter or
the pool temperature meets the criteria in the procedure, the operator
will not hesitate to inject the boron. This assures that the SLCS will

be initiated in a timely manner. Findings 16:15-16:17.
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During the testimony on the details of ‘the ATWS procedure, one
concern was highlighted by the Board. This related to the location of
the SLCS key. Finding 16:18, The witnesses considered the problems
involved in keeping the key in a locker with many other keys, and the
Applicant agreed to make the necess;ry changes to allevia*e the Board's
concerns. Finding 16:19. Tn sum the Board is able to find r~ ‘2ficiencies
in the Shoreham ATWS procedure, as written.

The BWR Owners' Group is currently revising its emergency procedure
quidelines, This Revision 2 will include ATWS guidance. The revision
has been reviewed by the NRC staff. Finding 16:24. The Shoreham operating
procedures will be modified to reflect any changes. Finding 16:25. The
procedures at Shoreham will therefore be kept current with the latest
refinements. Operator training, however, will not be undermined by
modifying the procedures before the refinements are fully developed in
the procedures, and approved by the NRC staff.

In issi“ng its position on plant operation during the period prior
to a ¥inal /14S rule, the Commission understood that the interim ATWS
measures may not mitigate all ATWS events. Finding 16:26. However, the RPT
system, the ATWS emergency operating procedure, and operator training for
ATWS, do reduce a low risk even further. The Applicant has satisfactorily
implemented these interim measures, and therefore Shoreham will be in
compliance with GDC 20 for the period until the generic ATWS resolution.
Accordinqly, there is reasonable assurance that the plant can be operated
in the interim without posing an undue risk to public health and safety.
See Gulf States Utility Co. (River Bend, Units 1 and 2), ALAB-444, 6 NRC

760, 774 (1977).
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E. Seismic Design (SOC 19(e))

SOC Contention 19(e) alleged two inadequacies in the Shoreham seismic
design. Specifically, SOC charged that the Shoreham desiagn failed to comply
with 10 C.F.R. Part 50, Appendix A, Criterion 2, and 10 C.F.R. Part 100,
Appendix A, because (1) the design response spectra used were not based on
the standard in Regulatory Guide 1.60 and (2) a higher damping value than
that identifiea in Requlatury Guide 1.51 was uced. Direct testimonv on the
contention was provided by the Applicant and the NRC st2ff; the intervenors
relied on cross-examination by counsel for Suffoik Countv. Findings 19:1-19:2.

First we will examine the damping issue. Damping is a measure of
dissipation of the energy associated with an earthauake. Damping figures
are utilized to adjust seismic response spectra; a: the percentaqes of
critical damping 1ncrecses, the response spectr~a retl:ci smaller ground
motion values. Finding 19:3. The gist of Intervencrs' complaint in this
area is that Requlatory Guide 1.61 aliows Applicants o utilize a 4%
damping figure, while the Shoreham design utilized a 5¢ damping figure.

Intervenors' contention reflects a basic misapprehension of damping
figures involved; the figures do not refer to the same types of damping.
The 4% damping figure used in Regulatory Guide 1.61 addresses only
structural damping.z/ The 5% damping figure used at Shoreham represents

a combination of structural and soi’ dampingéf referred to as total

2/ Structural damping (also known as material damping) is a measure of
energy dissipation of a structure under dynamic excitation.
Finding 19:3.

3/ Soil damping measures the dissipation of energy associated with the
interaction of a structure and the surrounding soil. Finding 19:3.
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system damping. The evidence indicated that a 10% soil damping figure
would be conservative frr Shoreham, and that a combination of 4% struc-
tural damping and 10% soil damping would result in an acceptable total
system damping value for the site in excess of 5%. Findings 19:4-19:5,
The use of 5% damping for total system damping at Shoreham was accepted
by the NRC staff, Finding 19:6. We find the 5% figure both approoriate
and in no way contradicto 'y with the Staff guidance found in Regqulztory
Guide 1.61. Suffolk County has conceeded such in its croposed findings
of fact.

We now turn to the issue of the Shoreham design response spectra,

A response spectrum is defined in 10 C.F.R. Part 100, Appendix A, as "a
plot of the maximum responses (acceleration, velocity or displacement)

of a family of idealized single-degree-nf-“reedom damped oscillators
against natural frequencies (or pariods) of the oscillators to a specified
vibratory motion input at their supports." A design response spectrum is
a smoothed comkinat‘on of a number of individ:i’ response spectra obtained
from the time history records of a numter of earthquakes which is then
used in structural analysis and design. Finding 19:8.

Intervenors contend that the design response spectra for Shoreham
are not based on the standards in kegulatory Guide 1.60, and hence have
not been demonstrated to be sufficiently conservative to comply with the
applicable Commission requlations. Before determining whether the
Shoreham spectra meet the requlations, a word is in order about the
requlatory effec . of NRC sta®¥ requlatory quides.

It is settled law that regulatory guides are "not requlations per
se and are not entitled to be treated as such; they need not be followed

by Applicants; and they do not purport to repreceni that they set forth
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The procedures followed by the Applicant in developing its seismic
response spectrum squarely comply with the requirements of Appendix A to
10 C.F.R, Part 100. A modified Housner spectrum was used as the design
spectrum after it was shown that the modified Housner spectrum adequatelv
enveloped the spectra of time history records of the vibratory motion caused
by four earthquakes (and one artificial time history). This Poard has found
that the earthquake records selected were proper, that the ampiification
analysis used to modify the records for the conditions at Shoreham was oroper,
and that the modified Housner spectrum used for the Shoreham design ade-
quately enveioped *he spectra of the time history records developed for the
site. The Board therefore finds that Applicant has met the Commission's

requirements as they relate to seismic design response spectra.

F. Mark II Cortainment (SC 21)

Suffolk County Contention 21 asserts that Shoreham's primary
containment, reactor nressure vessel supporting structure, and attached
and associated safety-related equipment have not been shown to meet the
requirements of 10 C.F.R. 50, Appendix A, GDC 4, 16, 50, 51 and 5?7.
Finding 21:1. As originally admitted, Contention 21 consisted of 5 sub-
parts, each setting forth a separate area of concern. Subpart (b),
relating to load definitions associated with SRV actuation, was volun-
tarily withdrawn by Suffolk County. Finding 21:2.

The Board has examined each of the remaining four subparts which
make up Contention 21. For each of these subparts we have examined
whether the Shoreham equipment is deficient as Suffolk County alleges.

[f it was determined that the allegation was valid, we have examined:
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the only satisfactory method of meeting a specific requlatorv requirement."

Gulf States Utilities Companvy (River Bend Station, Units 1 and 2), ALAR-444,

6 NRC 760, 772-73 (1977); see also Vermont Yankee Nuclear Power Corp,

(Vermont Yankee $tation), ALAB-179, 7 AEC 159, 174 n. 27 (1974). An
application for an operating license must be judged acainst (and
ultimately must comply with) the Commission's Requlatiorns, not the
requlatory quides.

The Commission's seismic raquirements are contained in Appendix A
to 10 C.F.R. Fart 100. Sectisn VI of Appendix A establishes that
response sue~tra be developed for both the Safe Shutduwn Earthquake and
the Operating 3asis Earthquak«. Section VI further states:

In view of the limited dats available on vibratory

ground motions of strong earthouakes, it usually will

be appropriat= that the response spectra be smoothed

design spectra developed from a series of rasponse

spectra related to the vibratory motic®s caused by more

than one eartiquake.

Findings 19:9-19:10.

The Shoreham design response spectra were developed before Requlatory
Guide 1.60. Finding 19:12. To develop the design spectra for Shoreham,
the Applicant took time history records from four actual earthquakes (E1
Centro 1940, Taft 1952, Helena 1935, and Golden Gate 1557) and one arti-
ficial time history (having properties in between the Taft and E1 Centro
records), and subjected the records to an amplification analysis in order
to reflect the soil conditions at the Shoreham site. Findings 19:13-19:14,
It was determined that a .2q Housner spectrum adjusted for frequencies
below 2 hertz adequately envelnned the response spectra of the time history
records modified for the Shoreham site. For this reason, the .2g Housner

spectrum adjusted below 2 hertz ("modified Housner spectrum") was used as the

design spectrum for Shcreham. Finding 19:15.
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the stens taken by the Applicant to address the concern; the Staff review
of the allegation and the Applicant's remedial steps; the safety implica-
tions, if any; and whether the requirements of 10 C.F.R. 50, Appendix A,
GDC 4, 16, 50, 51 and 52 have been met.

Contention 21i(a)

Contention 21(a) 2sserts that several forces generated during the
suppressior pool LOCA dynamics have not been adequately considered in
the design of the Mark Il containment. Suffolk County specified three
forces in particular -- steam condensation downcomer lateral lcads, steam
condersation oscillation 1oads, and steam condensation chugginc loads --
as havinn received inadequate atten:ion, Based on its independen: review
of the Acplicant's submittals, the 4TCO test data, the Karlstein test data
and the JAERI test data, however, the Staff concluded in Supplement 1 of
the Shoreham Safety Evaluatinn Report that the App'icant's specifications
for assessing the various suppression pool dynamic loads, including the
three loads specified in Contention 21(a), were adequately conservative
and therefore acceptable. Finding 21:6-21:7. Subsequently, NUREG-0808
was issued, setting forth the final generic load specifications for Mark II
containments, developed from the Mark Il reassessment program that has
been underway for several years. Id. In response to a Staff consultant's
report raising the issue of a possible lack of conservatism in the esta-
blished chuaging load specifications, the Staff and the Mark II owners'
group reviewed the generic chugging load definition of NUREG-0808, and
concluded that no modification to the load specifications was required as

these loads i-ere within loads previously analyzed. Findings 21:8-21:10.
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Two further issues regarding the Mark II containment design were
raised in this proceeding: a rnncern raised by the ACRS reaarding a
potential pool bvpass from stuck-open wetwell-to-drywell vacuum breakers
resulting from intermittent steam condensation; and concerns related to
the Mark III containment design raised by a former General Electric
employee.

In response to the ACRS concern the Applicant has implemented a
design modificztion by the ciucving of the downcomers on which the
vacuum breakers are installed. This will eliminate the dynamic pressure
exerted on the vacuum breaker and avoid the potential of a stuck-open
breaker. Finding 21:12.

Additional concerns regarding the Mark [I! design were expressed
by Mr. John Humphrey. Most of these Mark 11T concerns were either in-
applicable to tke Mark II design or were of no significance because the
margins inherent in the Mark I design were sufficient to accommodate the
quantifiable potential effect nf the applicable concerns. Finding 21:13,
The single Mark [II-related issue which required detailed consideration
for the Mark II was whether any safety-related equipment would be disabled
by the effects of discharge into the suppression pool when the residual
heat removal (RHR) system is operated in the steam condensation mode.

It is not possible, however, to operate the RHR discharge system in the
steam condensation mode at 5% or less power. The Staff will complete

its analysis of this concern prior to full power operation. In the event
that the discharge load is found to be excessive, this problem can be
solved simply by adding a quencher at the end of the RHR line.

Findings 21:13-21:16. For these reasons it is unnecessary to resolve

this issue before deciding on the issuance of a low-power license.
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It is the opinion of this Board, therefore, based on the evidence
on the record discussed above, that in the design of the Mark II
containment for Shoreham, the Applicant has adequately considered the
forces generated during the suppression pool LOCA dynamics. In addition,
the record demonstrates that the design modificalion implemented by the
Applicant has resolved any concerns related to the pressure exerted on
the vacuum-breakers. Finallv, the record shows that the issue of the
effect of RHR discharge on safety-related equioment does not arise at 5%
or less power, and hence need not be considered prior to issuance of a
low-power operating license.

Contantion 21(a) is, therefore, resolved in favor of the Applicant.

Contention 21(c)

Contention 21(c) asserts the inadequacy of the test procedure used
by the Applicant to demonstrate an acceptable leakage rate in leakage
paths between the drywell and the wetwell. The evidence on the record
concerning the test procedure satisfies this Board that the procedure 1s
adequate to assure that excessive steam bypass will not occur. This
procedure consisted of pressuring the drywell and measuring the pressure
decay inside the drywell over time. The measured pressure rate of decay
was compared with an acceptance criterion equal to ten percent of the
leakage rate needed for the pressure inside containment to equal the design
base pressure following the most 1imiting LOCA. Steam under accident
conditions will condense inside potential leak paths resulting in a slower

leakage rate than that observed in the test procedure. Findings 21:16-21:17,
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Based on these findings, this Board concludes that the est
procedure used by the Applicant to measure the rate of leakage between
the drywell and the wetwell is adequate; hence, Contention 21(c) is

resolved in the Applicant's favor.

Contention 21(d)

Contention 21(d) asserts that the Mark Il containment design has not
been shown to be adequate *to ensure, with sufficient margin, that
it can accommodate combined loads from transients and LOCA events.

NUREG-0808 sets forth the generic load specifications for Mark II
containments, including load considerations of combinations of transients
and LOCA events. The Applicant has evaluated the containment design
agcainst the loads specified in NIREG-0808, and, as a result, has modified
the design of steel structures in the plant, with the result that the
design now meets the requirements of NUREG-0808. There is no evidence
controverting Applicant's compliance with NUREG-0808. Findings 21:20-21:21.
The acceptance criteria used in the Applicant's evaluation arc in con-
formance with the requirements delineated in the Staff's Standard Review
Plan, Section 3.8. Fincding 21:22.

The evidence on the record demonstrates that the Shoreham Mark II
containment design has been shown to be capable of accommodating the
combined loads from transients and LOCA events, with sufficient design
margin to satisfy the general design requirements of 10 C.F.R. 50,
Appendix A.

This Board, therefore, resolves Contention 21(d) in Applicant's

favor.



- 28 -

Contention 21(e)

Contention 21(e) asserts that an adeguate and properly controlled
experimental design verification program has not been performed, as
required by Appendix B to 10 C.F.R. 50, Sections III and XI. Specifically,
Suffolk County asserts that there is insufficient assurance that ihe
acceptance criteria used by Applicant to evaluate the containment design
are suitably conservative. Contrary to these assertions, the evidence on
the record demonstrates that a suitable verification program has been
performed by the Applicant. The structural iiteqrity of the containment
structure for Shoreham was tested in accordance with Requlatory Guide 1.18,
thereby meeting the requirements of 10 C.F R, 50, Appendix B, Section XI.
Finding 21:25. The NRC staff, based on its independent review and on the
4TC0, Karlstein, and JAERI test data, found the acceptance criteria used
by the Applicant to be acceptahle. Finding 21:27. The design testing
program used during the Mark II assessment was under the supervision of
General Electric, whose Quality Assurance program meets the requirements
of 10 C.F.R. Part 50, Appendix B. Finding 21:28. By using acceptance
criteria in their evaluation that combined LOCA loads with seismic event
loads, Applicant's evaluation took into account adequately adverse en-
vironmental conditions. Findings 21:29-21:31. Hence, it has been demon-
strated to the satisfaction of this Board that the acceptance criteria
used by Applicant in evaluating the Mark II containment design was
sufficiently conservative, and that the design verification program was
adequate. Contention 21(e) is, therefore, resolved in Applicant's favor.

Having resolved all subparts of SC Contention 21 in Applicant's favor,
the Board concludes that Shoreham meets the Commission's regulations as

they relate to Mark II Containment design.
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G. Safety Relief Valves (SC 22; SC 28(a)(vi)/SOC 7A(6))

Choreham is equipped with eleven Target Rock two-stage type safety
relief valves (SRV's). The primary design function of the SRV's is to
relieve excess pressure in the reacter vessel by releasing steam from the
vessel to the suppression pool. Finding 22/28:6. There are two contentions
in this proceeding which concern the Target Rock SRV's.

The first of these contentions, SC 22, questions the sufficiency of
the Shoreham SRV testing to meet the requirements of NUREG-0737, Item II.D.1,
which was issued to respond to the TM! accident. The Applicant, as a member
of the BWR Owners' Group, participated in a generic test program to respond
to the TMI Item. The contention asserts that this test program did not
include all the necessary test conditions, most notably ATWS conditions.

The contention also asserts that a detailed plant specific analysis of
the Shoreham SRV's, piping, and supports, is necessary to demnnstrate
applicability of the generic test program to Shoreham. Finding 22/28:1.

The second contention, SC ?8(a)(vi)/SOC 7.A(6), is based upon
NUREG-0737, Item [1.X.3.16. To respond to this Item the Applicant took
several steps to improve SRV reliability and to reduce the number of SRV
challenges. However, the contention asserts that Item [1.K.3.16 requires
further reductions in SRV challenges, and therefore that the Applicant's
response is insufficient. Finding 22/28:2.

Two other issues, unrelated to the two contentions, arose concerning
two-stage Target Rock safety relief valves. First, the problem of SRV
"set-point drift" was highlighted by Board Notification 82-79, and was

discussed by the witnesses. Following this, the Board raised the questions
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of polymerization of SRV lubricants and its possible relacicn<hip to set-

point drift, We will briefly discuss our findings on these auest:ons below.
The Applicant and Staff presented a combined witness panel on all

the SRV issues. Findings 22/28:3-22/28:4, Suffolk County also presented

two witnesses on the subject. Finding 22/28:5. Based upon the record before

us, the Board is able to conclude that the two SRV contentions are

without merit. Furthermore, Board Notification 82-79 and'the existence

of set-point drift provide no basis for altering this conclusion, and do

not pose a significant safety concern for Shoreham,

SC Contention 22: TMI Item II.D.1

The objective of NUREG-0737, Item [1.D.1, "Performance Testing of
Boiling-Water Reactor and Pressurized-Water Reactor Relief and Safety
Valves," was to require tasting of the performance of the SRV's for
liquid or two-phase flow conditions. Finding 22/28:7. In response to this
Ttem, the BWR Owners' Group, of wh.ch the Shoreham Applicant is a
member, contracted with General Electric to develop and implement a
generic SRV test program. The vdlve test program was comnleted and the
results submitted to the NRC staff on September 25, 1981. Finding 22/28:8.

The first issue under SC ?? concerns the selection of test
conditions to be included in the generic [1.D.1 test program. The test
conditions are required by Item I1.D.1 to be based upon a determination
of the "expected valve operating conditions" for which liquid or
two-phase flow through the SRV's is reasonably likely. Finding 22/28:9.
The BWR Owners' Group identified the alternate shutdown cooling mode as
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the only operating condition to be tested. Because other transients and
operating conditions have such low probability of occurrence and
consequences which would not exceed the design basis accident, testing
for those corditions was rot warranted. Finding 22/28:10. The NRC staff
accepted the test condition chosen for the Owners' Group study. Finding
22/28:11.

One of the events analyzed, but not inciuded as a test condition, was
a potential high pressure vessel overfill event which would result in a
liquid flow *hrough the steam lines_and the SRV's. However, Shoreham is
equipped with water level 8 injection trips. These trips would shut off
the water before the level reaches the steam lines. making a flow through
the SRV's extremely unlikely. Furthermore, even if such an event were to
occur, the loads on the valves, the piping, and the pipe suppnrts that would
result would be bounded by the loads calculated for the design basis steam
1ine break analysis. Findings 22/28:11, 22/28:22. Therefore, a high
pressure test condition is not required for the Item II.D.1 test program.

Contention SC 22 specifically asserts that the SRV test program is
deficient because it did not include testing for ATWS conditions.
However, the record shows that such testing is not required for BWR's,
The Staff witness, a member of the committee that drafted Item 11.D.1,
clarified the slightly ambiquous lanquage of the Item. It was his
testimony that ATWS test conditions were only intended to be required
for PWR's. Finding 22/28:12. There are sound technical reasons for this
distinction. Most notably, it is unlikely in a BWR that the water level
will increase during an ATWS event. Therefore water will not reach the

steam lines to challenge the SRV's., Furthermore, even if water level
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did rise, level 7 alarms and level 8 trips virtua11y eliminate the
possibility of water reaching the steam lines. Finding 22/28:13. The
Board tierefore concludes that ATWS testing is not required for Shoreham
in order to comply with Item II.D.1.

The second major issue under SC 22 conce}ns the applicability of the
results of the generic SRV test program to the specific configuration of
the Shoreham plant. The issue is whether or not the loads on the Shoreham
valves, discharge piping, and piping supports are enveloped by the loads
calculated in the test program. The Applicant had considered this issue
and submitted a rosition to the NRC staff on December 9, 1981,

Finding 22/28:17. The Staff had some questions on the Applicant's conclu-
<'on, and sent them to the Appl1§ant on July 8, 1982, Finding 22/28:18.
The questions were discussed by the witnesses and the Staff accepted the
Applicant’s responses. Findings 22/28:19-22/28:27.

The record supports the conclusion that the generic 8SWR fOwners'
troup test results are applicable to the Shoreham plant. The generic
report contains the results of pipe and support 1oad measurements performed
fcr both low pressure liquid test conditions and operating pressure steam
conditions, In all cases the loads measured for the liquid discharge
conditions were considerably lower than under steam conditions. The
Shoreham SRV piping and supports have been desianed and approved for
loads endured during steam flow conditions. Therefore a design margin
assures that the Shoreham configuration will be adequate for Tiquid flow
conditions. Finding 22/28:17.

Only one configuration difference between the test facility and the
Shoreham plant was highlighted. Finding 22/28:20. Shoreham's SRV discharge

1ines are supported by spring hangers in conjunction with snubbers and
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rigid supports. The test configuration did not utilize spring hangers.
The Staff required the Applicant to confirm that any increased loads on
the Shoreham SRV's due to the piping difference would still be offset by
the design margin. The Applicant submitted the stress ana.ysis results
on December 15, 1982, and concluded that the 1oads at Shoreham from liquid
discharge events would be lower than for the design basis steam conditions.
Id. The Board finds the evidence persuasive, and concludes that the
gereric NDwners’ Group load analysis is applicable to the Shoreham plant,
and that the plant will safely accommodate the loads of a liquid flow
condition,

Based on th2 record on 2’1 of the above issues, the Board is atle
to conclude that the Applicant has conducted an SRV test program which

meets the requirements of NUREG-0737, Item IT1.D.1.

SC Contention 28(a)(vi): TMI ITEM I1.K.3.16

NUREG-0737, Item 11.K.3.16, "Reduction of Challenges and Failures
of Relief Valves -- Feasibility Study and System Modification," represents
an effort to reduce the incidence of stuck-open or spuriousiy opening SRV
events (SORV's). The Item directs that a study be made of the feasibility
of various possible measures to achieve this goal, and that those measures
which do not compromise the performance of the valves be taken. Finding
22/28:29. In response to the [tem the Shoreham Applicant participated in a
BWR Owners' Group evaluation of methods available to reduce SRV challenges
and stuck-open SRV events. The Applicant then identified three modi-
fications being implemented at Shoreham which, based upon the results of

the evaluation, would constitute compliance with Item [1.K.3.1(. Finding
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22/28:30, Contention SC 28(a)(vi)/SOC 7.A(6) questions the adequacv of the
measures to be taken at Shoreham to meet the Item.

The three measures selected by the Applicant include: (1) the use
of Target Rock two-stage SRV's, (2) the use of an operating procedure
providing for manual implementation of low-low set relief, and (3) a
lowering of valve reclosure set-point. Finding 22/28:31. The Target Rock
two-stage SRV was developed to improve reliability over the Taraet Rock
three-ctage design. The two-stage design eiiminates the middle stage of
the three-stice v.lve, which was the major cause for mary SOPV events.
However, this change dees not reduce the number of SRV challenges.

Finding ?2/78:37, A reduction in the number of cnallienqges is achieved through
implementation or the low-low set relief procedure. The procedure directs

the operator to hold open a valve beyond the reclosure set-pnint, thereby
providing an additional depressurization, and reducing the need for sub-
sequent SRV actuations. Finaing 22/28:33., Similarly, the lowering of the
reclosure set-point allows the valve to automatically remove more heat

with the initial SRV actuation, eliminating subsequent challenges.

Finding 22/28:34,

The Staff reviewed this submittal from the Applicant and determined
that it would be sufficient to meet Item I1.K.3.16. However, the Staff
held open the generic review of Item [1.K.3.16 to consider requiring the
additional measure of changing the set-point on water level for main
steam isolation valve closure. This procedural change would further
reduce the number of SRV challenges. On January 7, 1983, the Applicant
submitted a commitment to make this change at Shoreham., Findings 22/28:37-

22/28:38. The Staff also noted in its testimony that Shoreham will be
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equipped with an improved pneumatic supply control svstem to the SRV's,
This improvement will eliminate the small number of challenges caused by
pressure requlator malfunctions. The reduction had not been taken credit
for by the Applicant. Finding 22/28:31, 22/278:35.

Suffolk County asserts that LILCO has failed to meet the strict
requirements of NUREG-0737, Item I1.K.3.16. The County arcues that the
Item calls for a ten-fold reduction in magnitude of SRY challenqges.
Because the Target Rock two-stage SRV's do nnt "iteraliv reduce challenges,
the County would disallow their inclusion as part of the PApplicant's
response to the Item. The actual reduction in challenges acheived at
Shoreham would only be 20 to 30 percent, Finding 22/28:26, The Board,
however, finds this construction tc be cverly restrictive., The Tanquage
and title of the Item make clear that the goal of the I[tem ic to reduce
SORV's., Reducing challenges is only a means to thic era w'th ro inde-
pendent safety significance. The Staff witness, who was a member of the
committee that drafted the Item, verifies that improved reliability of
the SRV's is the objective of Item 11.K.3.16. Finding 22/28:30. The
Staff witness estimates that the change to the two-stage SRV alone will
result in a reduction by a factor of eight in the number of SORV events,
compared to a BWR 4 with three-stage SRV's. Finding 22/28:36. Therefore,
the Board finas that the two-stage Target Rock valve is a legitimate
response to NUREG-0737, Item I11.K.3.16.

The County also argues that the two-stage Target Rock valve should
not be considered a proper response to [tem [1.K.3.16 because the
decision to use that valve at Shoreham pre-dates the [tem. However,

this assertion lacks basis. The BWR Owners' Group study, in calculating
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reductions in SORV eve~* freauency, properly utilizes the BWR 4 with
three-stage Target Roc. v.ives as the benchmark. Finding 22/78:36. The
two-stage design represents an improvement over the benchmark, and it is
irrelevant when the decision was made to use the valves at Shoreham.

The Board also finds that the number goal of I[tem I1.K.3.16 is not
a coal to be strictly construed. While the express language of the
NUREG may call for a reduction in SORV's by "an corder of magnitude,” the

Staff properly treats the lanquage as a flexible goal. Finding 22/28:37.

reduction, but to identify and implement all modificatipns to reduce
SORY's which can be accomplished without compromising valve performanc-e.
Finding 22/28:29. No such modifications have been identified for Shoreham
which are not being implemented. See Finding 22/28:3Y.

The Board concludes that the Applicant has successfully responded to
NUREG-0737, Item I1.K.3.16, and that Contention SC 28(a)(vi)/SOC 7.A(6)

is without merit.

Board Notification 82-79

On July 26, 1982, shortly before the hearing on SRV issues, the NRC
staff issued Board Notification 82-79, "Opening Pressure of Two-Stage
Target Rock Safety Relief Valves." Finding 22/28:41. The notification
recounts a recent event at the Hatch 1 plant in which eight of eleven
Target Rock two-stage valves did not open at a pressure exceeding the
nominal set-points. Finding 22/28:42. The NRC staff is studying the Hatch 1
event to determine the causes. However, it was the Staff's judgment

The forus of Item I1.K.3.15 should not be tn acheive a factor of ten
that a more rapid rate of oressurizing the systzm, or a higher maximum
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pressure, would have caused most or all of the SRV's which remained closed
to open. Finding 22/28:44,

The Hatch 1 event is an example of a problem known as "set-point
drift" which results in a failure of the valve to open at designated
pressure., The problem is unrelated to either NUREG-0737, Item II.D.1,
or Item [1.K.3.16, and therefore does not fall within the scope of
either of the two SRV contentions or alter the Board's conclusions on
those contentinns. Finding 22/28:45.

The evidence heard does indicate that "set-point dri€t" is & iong
standing minor problem generic to all SRV's. A1l valves, afier they
have been in service for a period, demonstrate a tendency for the
opening pressure to vary from the set-point. However, this variance is
not considered to be a design problem. Furthermore, when a2 variance
from conservative tech spec 1imits is noticed in post-service *esting,
the valves are required to be repaired, reset, and retested prior to
reinstallation. Firding 22/28:45, This provides assurance that set-point
drift will not result in a siunificant safety hazard.

Board Notification 82-79 also includes a counter-example to the
Hatch 1 experience. At Browns Ferry 2, ten of eleven Target Rock two-
stage SRV's successfully opened at pressures within their set-point

tolerances. For the one valve that did not open, the pressure never did

exceed the nominal set-point., Finding 22/28:43.




SRY Maintenance and Lubricant Polvmerization

At Shoreham, station procedures will be implemented for operation,
maintenance, testing, and surveillance of the SRV's. Finding 22/28:47,
This will aid in assuring long-term reliable performance of the valves, and
minimization of set-point drift. Furthermore, the Shoreham SRV's will
not use lubricants such as castor oil which are subject to polymerization
under reactor operating conditions. Finding 22/28:49, Such lubricants have
been suggested as possible contributors to set-point drift on Target

Pock two-stage SRV's., Finding 22/28:48.

H. Post Accident Monitaring (SL 27/S0C 3)

5C Contention 27/50C Cententicn 3 oddresses post accident monitoring
instrumentation. Specifically, the Intervenors contended that Shoreham
failed to comply with the guidance contained in Revision 2 of Regulatory
Guide 1.97 in 11 designated areas. After various agreements were reached
between the parties, only four items remained in the contention: Radiation
Exposure Rate Monitoring; Secondary Containment Area Radiation Monitor;
Drywell Spray Flow and Suppression Chamber Spray Flow; and Standby Liquid
Control System Flow. Findinas ?7:1-27:3.

Requlatory Guide 1.97, Revision 2, published in December, 1980, pro-
vides quidance for the design and qualification of instrumentation used
to monitor plant environs and systems during and after an accident. The
time for implementation of Reg. Guide 1.97, Revision 2 is discussed in
SECY 82-111 which was approved by the Commission on July 16, 1982,
Finding 27:5.

According to SECY 82-111, the implementation dates of Req. Guide

1.97 will be established after the Staff finalizes generic requirements
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for emergency response capabilities. At that time, Applicants for
operating licenses and licensees of operating plants will be required
to submit a schedule to the Staff for completing actions to comply with
the NRC requirements. The Staff and Licensees/Applicants are then to
arrive at a mutually aqreeable schedu:e for each individual.plant.
Findings 27:5-27:6.

In accepting the implementation schedule, the Commission instructed
thet SECY 82-111 be published as a supplement to NUREG-0737, and that
SECY 82-111 items should be accorded the status of aoproved NUREG-0737
jtems. Finding 27:7.

In light of the implementation schedule for Reg. Guide 1.97 aporoved
by the Comnicsion, the NRC staff has not revie!ed Shoreham's compliance
with the Req. Guide. At the hearirg.‘the Staff took the'Dosition that
compliance with the Req, Guide (or provision of an equivalent alternative
level of protection) could await the approved implementation date and
that reasonable assurance existed that safe operation of the plant could
be assured in the interim period. Findings 27:8-27:10. For their parts,
the Applicant and the Intervenors both offered their technical positions
on how the requlatory requirements identified in the Reqg. Guide could
best be met. Inasmuch as the Staff has deferred its review of Req. Guide
1.97 matters, the Staff did not comment on the views put forward by the
Applicant and Intervenors. Finding 27:12.

As mentioned earlier, the implementation dates set forth in
SECY 82-111 are to be treated as NUREG-0737 items. In its "Statement of
Policy: Further Commission Guidance for Power Reactor Operating
Licenses," dated Necember 18, 1980, the Commission determined that parties

to licensing proceedings could challenge either the necessity for or
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sufficiency of NUREG-0737 requirements. CLI-80-42, 1?7 NRC 654, 660; see

also Pacific Gas and Electric Company (Diablo Canvon Plant, linits 1

& 2), CLI-81-5, 13 NRC 361 (1981). The Comnission added that "lilt
would be useful if the parties in taking a rosition on [the necessity
for or sufficieny of] such requirements stated (a) the nexus of the
issue to the TMI-2 accident, (h) the significance of the issue, and

(c) any differences between their positions and the rationale underiyina
the Commission consideration of add. iona! TMI-related recuiremen’s."”
CLI-80-42, supra, 12 NRC at 660.

Ir this proceadina, the Staff arqued tnat Choreham meets the guidance
of the Standard Revisw Plan a.« that impiementation of Reg. Guide '.97 is
not necessary for the interim safe operation of the plant. Findinas 27:8-
27:10. In addition, the fact that the Commission approved the imple-
mentation schedule for bota cperating license applicants and holders of
operating licenses indicates that the Commission also believes immediate
implementation of Reqg. Guide 1.97 is not necessarv for safe operation of
a nuclear facility. See Finding 27:6.

In arquing that implementation of Req. Guide 1.97 could not be
deferred until after operation, the Intervenors advanced three arauments:

1. the accident at Three Mile Island occurred after
the equivalent of only 90 days of operation;

2. Applicant's resolution of the Req. Guide 1.97
requirements might become permanent; and

3. the Standard Review Plan is too old to be reliable.
Findings 27:11, 27:13.

The Board finds Intervenors' araquments to be without merit. As to
the arqument that the TMI accident occurred after the eauivalent of 90
davs of operation, the short answer is that the Commission was well aware

of the occurrence at TM! when it approved SECY 82-111. Finding 2/:14,
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The implementation dates approved by the Commission applied not only to
Ticense applications, but to operating reactors as well. Finding 27:6.

[t is apparent that the Commission was of the belief that, notwithstanding
the accident at the Three Mile Island, the implementation dates for Reg.
Guide 1.97 could be deferred. The Intervenor has provided no reason to
believe that the Commission was incorrect in its belief.

We are rot persuaded that Apnlicant's resoiution of Req. Guide 1.47 -
related items will be permanent if not reviewed today. The NRC staff
will review Applicant's implementation of these items ‘n accordance with
the schedule approved in SECY 82-111. Finding 27:15. Thera is no reaso:
to believe the NRC staff will not perform a review in gond faith of Regq.
Guide 1.97 items. Nonetheless, if the Intervenor is dissatisfied in anv
way with that review, the Intervenor will have the option of applving for
an order to Show Cause according to the provisions of 10 C.F.R. § 2.206.
The fact that the Staff has not yet conducted its review of Req. Guide 1.97
items does not mean that a review will never be conducted, nor does it
mean the Intervenor will be unable to examine and challenge that review
if it so desires.

Finally, as to Intervenor's complaint that the standard review plan
is too old to be reliable, the Commission has taken many actions in the
post-TMI period to provide additional assurance in the areas of accident
prevention and mitigation. See e.g., NUREG-0737. The very area covered
by this contention, post-accident monitoring, has been squarely addressed
by the NRC staff in SECY 82-111, a document approved by the Commission
in July of 1982, A complaint addressing the age of the Standardi Review

Plan as it was applied to Shoreham ignores the Commission's recent deter-
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mination that implementation of the equipment called for by Intervenors
need not take place before the Shoreham plant becones operational.

In sum, we find that the implementation date for Req. Guide 1.97 is
to be treated as a NUREG-0737 item. The sufficiency of <uch items may
be challenged by a party to a license proceeding. CL1-80-42, supra, 12
NRC at 569. But the Commission's findings on post-TMI requiremerts are
entitied toc some degvee of deference by its Licensing Boards. While an
Intervenor may challenge these requirements, we believe it is incumbent
upun that Intervenor tc make at lTeast some showing that the Commiscion's
position is inadejuate. ™ierwise “here would be no 1limit to the litigation
of THl related items, a situation certazinly rever contemplated by the
Conmission:

The Comm ssion believes the TMI-related operating license

recuirevents 1ist as derived from the process described

above [NUREG-07377 should be the prircipal basis for

consideration of TMI-related issues in the adjudicatory

process. There are good rezsons for this. First, this

represents a major effort by the staff and Commissioners

to address more than one hundred issues and recommendations

in a coherent and coordinated fashion. This entire process

cannot be reproduced in individual proceedings. Second,

the NRC does not have the resources to litigate the entire

Action Plan in each proceeding. Third, many of the decisions

involve policy more than factual or legal decisions. Most

of these are more appropriately addressed by the Commission

itself on a generic basis than by an individual licensing

board in a particular case.
CLI-80-42, supra, 12 NRC at 660. The Intervenor in this proceeding has
provided the Board with no reason to believe that the Commission was wrong
in its belief that implementation of Req. Guide 1.97 need not occur prior

to plant operation. We therefore find the contention without merit.
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ITT. FINDINGS OF FACT

A, Water Hammer (SC 4)

4:1 As admitted for litication, Suffolk County Contention 4 is that:
Suffolk County contends that LILCO has not demon-
strated adequate assurance of the operability of
safetv-related piping to prevent or withstand the
effects of water hammer because the Companv has
not considered the start-up experience at similar
BWR plants. Therefore, Shoreham safety-related
pipirg {e.qa., ECCS, Reactor Decay Heat Pemoval
Systews) coes nat meet 10 C.F.R. 50 Appendix A,
GDC 1, 31, ara 40,

4.2 In support of this contention, Suffolk County presented the
testimony of its consultant, "arc W. Goldsmith, a nuclear engineer and
presicen. 0" the consuiting f1rm of Enerqy Research Group, Inc.: Goldsmith,
€, Tv, P381. The Applicant presented the testimony of Raymond E. Fortier,
a Lead Power Engireer employed by Stone & Webster Engineering Corporation,
and RPichard A, Hill, a Systems Evaluation Programs Manager employed by
the General Electric Company. Fortier, et al., £f. Tr. 1935.% The
Staff presented the testimony of Mr. Marvin W. (Wayne) Hodges who is a
section Lezder in its Division of Systems Integration. Hodges, ff.

Tr. 1540,

4:3 Water hammer is a single shock or series of shocks (pressure waves)

produced by sudden changes in the flow conditions of fluids in a pipe

that can cause damage to pipes and equipment. It typically occurs when

4/ At the Board's request, Messrs, John J. Kreps and Jack A. Notaro of

i Long Island Lighting Co. also submitted supplemental written
testimony on behalf of Applicant which was admitted into the record,
Tr. 2681-83; LILCO Ex, 45, ff, Tr. 15,506. However, as a result of
stipulation between the parties, neither Mr, Kreps or Mr, Notaro
appeared at the hearing or were cross-examined. f¢, Tr. 15,504,
e,
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a number of ways: by design of the facility to preclude water hammer
where possible; by the implementation cf a proper stress analysis to
assure that the svstems can withstand water hammer type loads; by proper
operating procedures and training; and by testing. Tr, 2022, 2338-2339
(Fortier); Fortier, et al., ff. Tr. 1935, at 4-6. Although during cross-
e. amination Intervenor Suffolk County attempted to descredit some of
these procrams, the record in this proceeding demonstrated their adequacy.
4:6 The design of Shecreham piping nreyents or minimizes the effects
of water hammer by: (a) Having all steam line piping provide for continuous
draining to preclude the formation of water pockets. Fortier, et al.,
ff. Tr. 1935, at 5; Tr. 2054 (Hodges). (b) Utilizirg pioe.suppressors in
safety related piping systems. Fortier, et 21., ff. Tr, 1935, at 5;
Tr. 2027-2C34, 2040 (Fortier). (=) Using slow opening/closing electric
motor operators to open and cluse automatic valves. Fortier, et al., ff.
Tr. 1935, at 5; Tr, 2165-68 (Fartier); Tr. 2170-72 (Hodges). (d) Including
high-point vents in water-filled l1ines to allow system venting to eliminate
the formation of air pockets. Fortier, et al., ff. Tr. 1935, at §5;
Tr. 2196-97, (Fortier); Tr. 2201, 2253-55, 2262-66 (Hodges). (e) Using
vacuum breakers. Fortier, et al., ff. Tr. 1935, at 5; Tr.2024 (Fortier).
(f) Using bypass valves to allow slow startup. Tr. 2019-2021 (Fortier).
4:7 1In addition to these general design practices, the Shoreham
design has various special systems to insure against water hammer. Among
these systems is an ECCS loop-level fill system for Tow pressure core
injection (LPCI), including portions of the residual heat removal (RHR),

core spray (CS), and high pressure core injection (“PCI) systems.
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Fortier, et al., ff. Tr. 1935, at 6; Tr. 2022 (Fortior). These loop-
level fi11 systems preclude the occurrence of water hammer by operating
continuously to maintain filled and pressurized water lines. They are
electronically monitored by an alarm which will alert operators to mal-
functions. There is periodic high point venting to ensure that the system
design function is satisfied. Fortier, et al., Tr. 1935, at 6; Tr. 2051,
2253-55 (Hodages'.

4:8 Another system which has been added at Shoreham to mitigate water
hammer is the HPCi turbine steam supply prcheating system wkich maintains
the turbine supply piping at #'evated temperatures. Such higher tempera-
tures will reduce condensation so that water hammer is minimized during
rapid start up. Fortier, et al., ff. Tr. 1935, at 7; Tr. 2022-23 (Fortier).

4:9 A stress analysis of the overall piping-system at Shoreham was
performed which addressed the combinatiurn of loads, including the dvnamic
effects of water hammar, Computer mode!ing at Shoreham has been
incorporated inito this analysis and has bLeen used as a basis for
designing a support system within the allowable ASME III Code limits.
Fortier, et al., Tr. 1935, at 7-9,

4:10 Although no specific procedures for water hammer are written
into the Shoreham operating procedures, water hammer concerns are never-
theless taken into account in those procedures. Tr. 2303 (Fortier);
Kreps, et al., ff. Tr. 15,505, at 1-3. At the Shoreham facility a Joint
Test Group (JTG) has the overall responsibility for development, approval
and impiementation of preoperation test procedures and a Review of
Operations Committee (ROC) serves this function with respect to all other

plant procedures. The JTG and ROC include members who are familiar
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with the design of the system and who review all types of information
where water hammer events may be reported. Kreps, et al., ff. Tr. 15,505,
at 3-6.

4:11 Water hammer concerns do not need to be specifically spelled out
in Shoreham operating procedures since the operitors have already gone
through a trainino program where water hammer problems have been dealt
with and analyzed. Tr. 2303 (Fartier)., In fact, it would not be desirable
for Shoreham emergency procedures to specifically refer to water hanmer
since that would tend to clutter up these pracedures by adding extraneous
and redundant information and thereby detruct from their purpcse and
utilization. Tr. 2311-15 (Hodges): Kreps, et al., ff. Tr. 15,505, at 2-3.

4:12 Water hammer 1s addressed in cperator training by its irclusion
in lectures and discussions in classroom training, by increasing operator
awareness of water hammer during svstem walkcown and procedures training,
by having operators participate in system preoperational and startun
testing to gain water hammer experience and familiarity, and by
disseminating information on water hammer experiences at other plants.
Kreps, et al., ff. Tr. 15,505, at 7-8; Tr. 2339-40 (Fortier).

4:13 To confirm that Shoreham safety-related piping systems function
properly, preoperational and start up tests will be performed at
Shoreham. These tests will provide adequate assurance that the piping
and piping restraints have been designed to withstand dynamic effects due
to valve closures, pump trips, and other operating modes associated with

the design operation transients. Fortier, et al., ff. Tr. 1935, at 9-10;
Tr. 2059, 2061-62 (Hodges).
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4:14 Based upon the above methods that have been utilized to eliminate
or mitigate the effects of water hammer at the Shoreham facility, there is
reasonable assurance that the Shoreham facility can be safely operated
pending final resolution of the generic safety issue for water hammer.

The methods utilized by the Applicant *o eliminate or mitigate water
hammer hive been found acceptable to the Staff, at least until Staff's
generic review is completed. They were helieved to be acceptable because
the measures that will be recommended in the Cu2drex and EGEG reports
(the reports upon which the ultimate Staff position on water hammer is

~ expected to be based) are measuraes that the Appiicant hzs already taken
at Shoreham to mitigate or prevent water hammer. Tr, 2082-84, 2109-2110,
2112, 2127 (Hodges). Furthermore, it is Staff's opinion that the major
recommendations which have already heen mace in a draft Quadrex report
which has been issued, will not be changed. Tr. 2085 (Hodqes).éf

4:15 Water hammer issues at Shoreham have also been largely resclved
because in those instances where it was determired that water hammer could
not be avoided, the Applicant remedied the problem by designing the
affected equipment to accommodate water hammer loads. Tr. 2117-2122

(Hodges). 1In addition, an important ractor regarding safety

5/ The only aspect of water hammer which Mr. Hodges was not sure was
satisfied for Shoreham pertained to operating and training
procedures, Tr, 2085, 2113-2114 (Hodges). Mr. Hodges admitted,
however, that this was only his own opinion, that the:: were areas
which were outside of his scope of review, and that he had not even
looked at all of Shoreham's training manuals or operating
procedures. Tr, 2114, 2125-2130 (Hodges).
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concerns at Shoreham is that althoug® there have been a number of water
hammer events at other nuclear facilities, none have ever incapacitated a
system. Tr. 2330 (Hodges); Tr. 2332-34 (Hil1),

4:16 Intervenor Suffolk County's concern with water hammer in this
proceeding is that preoperational or start up data from other plants has
not been incorporated in th> NRC's safety review of Shoreham or in the
Applicant's preoperational or startup program. However, such comparisons
are often not appropriate since many of the problems that might arise at
one particular plant may not necessarily apply to other plants, and often
the causes of the water hammer have already been analyzed and no new
phenomena have occurred. Tr., ?N62-2063, 2331 (Hodges); Tr., 2235-A
(Fortier).

4:17 Notwithstanding that such comparison is not alwavs necessary, the
evidence in this proceeding i.as established that such events have in fact
been taken into account at Shoreham. General Electric (GE), the nuclear
reactor system supplier, has a reqular program for BWR product
evaluation. GE maintains a crew of experienced field representatives on
every construction site who prepare daily and monthly product evaluation
reports regarding any adverse product experiences. These reports provide
a basis whereby any design problems or incidents that are caused by water
hammer at all BWRs can be flagged, evaluated by the engineering
department and appropriate changes can be made. Tr, 1997-1998, 2014-2015,
2335-E-2335-F, 2336 (Hi11); Tr, 2058-2059 (Hodges). Stone & Webster,
the project architect-engineer, also has a program whereby water hammer
events at other nuclear facilities would be brought to bear on Shoreham.

Tr. 2335-F-2335-G, 2037 (Fortier).
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4:18 In its evaluation of Shoreham, the NRC Staff also took into
consideration water hammer events at other facilities. The Staff had
apprised itself through a detailed generic review (NUREG-0371) of water
hammer events that had occurred both prior to and after commercial
operation for both boiling water and pressurized water reactors. Based
upon information obtained from this review, the Staff requested and
received information for Shoreham concerning the ECCS design and
operation provisions to prevent and mitigate water hammer. Hodaes, ff.
Tr. 1940, at 2-3, Attachment B,

4:19 The Intervenor has pointed to various nuclear facilities that it
claims had water hammer events which were not evaluated at Shoreham. Orne
such plant (the Luropean reactor), referred to in the testimony of Inter-
venor's consultani Marc Goldsmith, was a European G.E. BWR Mark II (like
Shoreham) that had experienced serious water hammer damage on RHR start
up operations. Goldsmith, ff. Tr. 2381, at 3-5. However, that event had
in fact been evaluated by the Applicant. An event report was prepared by
GE of the European reactor incident and distributed to responsible people
at the Shoreham plant including onsite GE personnel. It was determined
that no changes snould be made in the Shoreham design because Shoreham's
system would minimize the type of phenomenon that occurred at the European
reactor. Tr. 2000-2003 (Hi11). The Staff also confirmed that the event
at the European reactor had been adequately assessed. The Staff determined
that the causes for that event were the same as the causes for a number
of similar events that have been observed at other similar plants in the

United States and there was accordingly no need to emphasize that
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event as opposed to nnes that had occurred at domestic plants. Tr. 2070,
2074-2075 (Hodges).

4:20 The other plant which Mr. Golusmith specifically referred to
was Commonwealth Edison's LaSalle nuclear unit where a pipe vibration
monitoring program has been conducted which the Intervenor believes
should also be utilized at Shoreham. Goldsmith, ff. Tr., 2381, at 10.
Contrary to this assertion, the use of the La Salle monitoring program at
Shorekar: is unnecessary since Shoreham already has a similar monitoring
program. Tr, 2337-38 (Hi11). Further, there is no need to directly
compare LaSalle water hammer experience with Shoreham since the piping
arrangements at the two piants are different. Tr. 2062-63 (Hodges).

4:21 Cross-examination also failed to demonstrate that the Applicant
did not take into account water hammer experiences at other facilities
listed in the EG&G Report. On the contrary, this testimony revealed that
the Applicant or Staff either had taken this experience into account or
there was no need to wo so. Tr, 2163-64, 2176, 2208, 2216-2217, 2226,
2335-B-2335-E (Fortier); Tr. 2178 (Hil11); Tr. 2185, 2214, 2231-32, 2236,
2237 (Hodges) 8/

6/ The Board does not view the Intervenor's use of the EG&G report as a
reliable method to establish omissions regarding water hammer
experiences by the Applicant since no one who participated in its
production was available to testify and such testimony would have
been necessary to establish that the circumstances surrounding the
water hammer events at these other facilities was substantially
similar to the situation at Shoreham. Tr. 2146-2148, 2212. Further
discrediting the Intervenor's cross-examination with respect to the
EG&G report was the fact that testimony revealed that some of the
events listed in that report were probably not caused by water hammer
Tr. 2235, 2237-2239,
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4,22 For the above stated reasons this Board concludes that adequate
measures have been taken to eliminate or mitigate water hammer concerns
at Shoreham and that this facility can be safely operated pending
resolution of the unresolved aeneric safety issue. This Beard further
finds that start-up experience for water hammer at similar BWR plants has

been adeguately considered for Shoreham,

B. ECCS Core Spray (SC 10)

10:1 SC Contention 10 states:

Suffolk County contends that LILCO and the NRC
staff have not adequately demonstrated that the
Emergency Core Coolina System (ECCS) for Shoreham
meet the requirements of 10 C.F.R. § 50.46 and
Appendix K with regard to core spray distribution
and counter current flow, as shown by the recent
Japanese test data described in BN-81-49,

10:2 Prior to litigating this contention the parties agreed to the
following stipulation:

For the purpose of the testimony concerning SC-10,
Core Spray, [assume] no direct core spras distri-
bution to a central 54-inch diameter region

of the reactor core,.

Tr. 2522.

10:3 Testifying for the Applicant on this contention was Mr. Richard A.
Hi11, the Manager of Systems Evaluation Programs in the Safety and
Licensing Operation for the General Electric Company. Hill, i,

Tr. 2524, at 1. In that capacity, Mr. Hill is responsible for GE's
generic licensing programs tu resolve ECCS technical issues. Tr. 2545
(Hi11). Testifying for the Staff was Mr., Summer B. Sun, a Nuclear
Fngineer in the Core Performance Branch of the Division of Systems

Integration. Sun, ff, Tr, 2527, at 1. Mr. Sun's expertise is in the
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area of reactor core thermal hvdraulics. Id., at Professional
Qualifications; Tr, 2533-24 (Sun). Suffolk County presented no witnesses
to support its contention, and proceeded only through cross-examination,

10:4 The ninimum heat transfer coefficient for core spray cooling as
specified in 10 C.F.R. Part 50, Appendix K, § D.6 is 1.5 Btu/hr-ft2-°F,
This value is used in the GF ECCS Evaluation Model, Sun, ff. Tr, 2527,
at 2. This value is considered to be conservative and there has been no
basis for disputing its validity. Tr. 2551 (Sun).

10:5 The value for the convective heat transfer coefficient specified in
Appendix K is explicitly acceptable for reactors having fuel rods in a
seven by seven fuel assembly array. Shoreham has an eight by eight fuel
array. Tr, 2550. (Hi'1). General Electric Company has performed tests
at its two loop test zpparatus (TLTA), from 1979-1981, to verify the
effectiveness of its ECCS design for an 8 by 8 fuel array. Tr. 2554-2558
(Hi11). The NRC Staff has reviewed thu:e tests and has accepted the
Appenuix K value for the heat transfer coefficient as conservative for 8
by 8 fuel arrays. Tr. 2582-2583 (Sun).

10:6 The Shoreham core spray is delivered from a sparger ring around the
side of the reactor vessel, but above the fuel bundles. Tr. 2582 (Sun).

10:7 Counter-current flow limitation (CCFL) is a phenomenon‘rhereby an
uprush of steam through the core limits the amount of water that can flow
down through the orifices at the top. Tr. 2561-62 (Hill). A dynamic
equillibrium is created between the upward force exerted by the steam on
the water and the downward gravitational force on the water. Water is
injected into the core whenever the weight of the water exceeds the force

imparted by the counter-current flow. Tr. 2563-64 (Sun).
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10:8 The effect of the CCFL phenomenon is that a pool of water ac-
cumulates at the top of the reactor core. Therefore it does not matter
whether the direct ¢~ve spray is distributed evenly or unevenly. An even
water level across the top of the core is established by the pool.

Tr. 2588 (Hi11). From the pool a limited amount of water will flow down
through each of the bundles. Tests performed by General Electric Company
at its Lynn test facility show that there will be a flow from the pool
through each of the bundles in the neighborhood of two to four galions
per minutes. Tr, 2592-2593 (Hi11). This indirect flow, even with zero
direct core spray flow to the central bundles, provides adequate coolant
to justify the Appendix K heat transfer coefficient used in the GE ECCS
Evaluation Model. Hill, ff. Tr, 2524, at 4-5. General Electric FLECHT
data verifies that the minimum flow to each bundle to achieve the heat
transfer coefficient of Appendix K is on the order of 1 gallon per
minute. Sun, ff. Tr, 2527, at 2.

10:9 A second phenomenon which has been observed in Japanese tests and
in tests at thé Lynn facility involves coolant flowing down through quenched
peripheral channels to increase the reflood rate. Hill, ff. Tr. 2524, at
5; Sun, ff, Tr. 2527, at 4. This occurs at the same time as the CCFL
accumulation phenomenon. Tr, 2594 (Sun) The flow through quenched
peripheral bundles has been observed to be approximately 100 gallons per
minute per quenched bundle. Tr. 2593 (Hil1).

10:10 Even assuming that the water accumuiation phenomenon does not
occur, such that there is no core spray flow through the central bundles,
the peripheral flow through the quenched bundles and the resulting rapid

reflood will insure that the peak clad temperature specified in 10 C.F.R.
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50.46 is not exceeded. Sun, ff. Tr. 2527, at 4; Tr. 2596-97 (Sun).

General Electric has performed and the Staff has reviewed a sensitivity
study which verifies that with a core spray heat transfer coefficient equal
to zero, the clad temperature remains less than 2200°F, Tr. 2633 (Sun).
The flow distribution is not a critical factor from a thermal hydraulic
point of view. Tr. 2598 (Sun).

10:11 1In the General Electric ECCS Evaluation Model used for the
Shoreham ECCS analysis, the flow down peripheral channels was not taken
credit for. Tr. 2618 (Hi11).

10:12 Additionai cooling will be provided by the uprush of steam
through the core. Ste*m cooling effects will provide a heat transfer
coefficient greater than 1.5. Tr, 2597 (Sun); Hi11, ff. Tr. 2524, at 5.

10:13 CCFL can also occur at the bottom of the fuel bundles. Tr. 2644
(Sun). This effect is caused by a Eteam updraft from .he lower plenum
into the bundies. It causes a slower drainage rate out of the bundles,
thereby providing additional cooling Tr. 2644-45 (Sun/Hi11); Hill, ff,

Tr. 2524, at 5. This CCFL phenomenon at the bottom of the bundles will
not block the flow of water into the bundles during the reflood stage.
Tr. 2644 (Sun).

10:14 In the Shoreham ECCS there is a high pressure coclant injection
system (HPCI), two low pressure coolant injections (LPCI), an automatic
depressurization system, and two low pressure core sprays. Staff Ex. 2A,

§ 6.3.1, at 6-41. Under the single failure event criteria the Staff
requires an analysis of a worst case single failure. For Shoreham the
worst single failure event is a failure to upen of one low pressure coolant

iniection valve in the unbroken recirculation loop. There will remain one
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LPCI available. Tr. 2602-2603 (Sun). in this limiting case the Staff
has concluded that pcak clad temperature will not exceed 2200°F, even
2s5suming a core spray convective heat transfer coefficient equal to zero,
if credit is taken for the fast reflood phenomenon due to flow down the
peripheral channels. Tr, 2631 (Sun); Staff Ex. 2C, § 6.3, at 6-2,

10:15 1In conclusion, an assumption that direct core spray distribution
to the central bundles is zero doe: not prevent Shoreham from complying with
the requirements of 10 C.F.R, 50.46 and Appendix K. Applicant and Staff
witnesses testified to several cooling phenomena present in the core which

assure adequate cooling. This evidence was uncontroverted by Suffolk County.

C. Passive Mechanical Valve Failures (SC 11)

11:1 SC Contention 11 states:

Suffolk County contends that LILCO has not
demonstrated that the valves used in the safety-
related systems at Shoreham will not fail in an
undetectable or unsafe mode, thereby jeopardizing
the safe operation of Shoreham and violatirg

10 C.F.R. 50, Appendix A, GDC 23, 34, 35, 37 & 40.

11:2 Applicant's witnesses on this contention were Mr. Raymond E.
Fortier, Senior Power Engineer in the Power Division of Stone & Webster
Engineering Corporation, and Mr. John J. xreps, Startup & Test Engineer,
NUS Corporation. Fortier, ff., Tr. 3629. Testifying for the Staff was
Mr. Robert Kirkwood, Principal Mechanical Engineer in the Mechanical
Engineering Branch of the Division of Engineering. Kirkwood, ff. Tr, 3741.
Suffolk County presented Mr. Gregory C. Minor and Mr. Dale G. Bridenbaugh
of MHB Technical Associates to testify on this contention. Bridenbaugh,

et al., ff, Tr. 3545,
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11:3 As indicated by the Countv's witnesses during cross-examination,
the basic thrust of this contention is concern over the possibility of
undetectable valve failures. Tr. 3692 (Minor). However, there developed
some confusion at the hearing over the definition of a "passive mechanical
valve failure." Tr. 3565, 3571 (Minor). 10 C.F.R. 50, Appendix A,
Definitions and Explanations, uses the terms active and passive to refer
to types of components, not types of failures. Passive mechanical valves
are those valves that require no mechanical movement to perform their
safety function, while active valves do réquire mechanical movement to
perform their safety function. Tr. 3640 (Fortier). In the context of
this contention, however, a "passive" failure is interpreted to mean
"undetectable" failure whether of an active or passive valve. Tr. 3561-62
(Minor). Hence, a passive mechanical valve failure usually refers to
the mechanical failure of an active valve, such as the separation of the
stem from the disc in a main steam line isolation ' 2lve (MSIV). Tr. 3645
(Fortier).

11:4 Shoreham has heen designed to prevent passive mechanical failures
by utilizing valves in the safety-related systems that are in accordance
with approved codes and standards -- specifically ANSI B.31.1.0. Power
Piping, ASME Code Section III, Class 1, 2 & 3, and Draft ANSI Code for
Pumps and Valves for Nuclear Plants, Class 1, 2 & 7. The valves used at
Shoreham are the standard valves used throughout the industry and tney
are chosen for their high performance reliability and they meet the quality
guidelines. Kirkwood, ff. Tr. 3741, at 2; Fortier, ff. Tr. 3629, at 4.
Additionally, these valves are desigred against undetectable failures in

that there are position indicators or other monitoring devices to detect
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valve failures. Further, there is redundancy built into the systems to
satisfy the single failure criteria in the event of a passive mechanical
valve failure, There will also be an in-service inspection and testing
program. Fortier ff, Tr., 3679, at 3; Kirkwood, ff, Tr, 3741, at 3.

11:5 The Intervenors raised four basic concerns with regard to passive
mechanical valve failures: Applicant's design basis analysis does not
meet the singie failure criterion for passive mechanical valve failure in
fluid systems as interpreted by the County; Applicant's testing program
is inadequate; not all safety-related valves have monitors; and Applicant
has not taken sufficient notice of industry operating experience.
Bridenbaugh, et al., ff. Tr. 3545, at 2-8.

11:6 The single failure criterion as outlined in 10 C.F.R. 50,
Appendix A, Definitions and Explanations, provides:

A single failure means an occurrence which results
in the loss of capability of a component to perform
its intended safety functions. Multiple failures
resulting from a single occurrence are considered
to be a single failure. Fluid and electric systems
are considered to be designed against an assumed
single failure if neither (1) a single failure of
any active component (assuminag passive components
function properly) nor (2) a single failure of a
passive component (assuming active components
function properly), results in a loss of the

capability of the system to perform its safety
function.2/

2/ Single failures of passive components in
electric systems should be assumed in
designing against a single failure. The
conditions under which a single failure of a
passive component in a fluid system should be
considered in designing the system against a
single failure are under development.
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11:7 The County has interpreted this definition to mean there must be
consideration of passive (undetectable) failures in passive fluid systems
along with the assumed active component failure. Tr. 3711. (Minor).
However, as noted in the footnote, the nuestion of whether passive com-
ponent failures must be assured in this analysis is still under development.
Thus, there is no code or document to support the county's interpretation.
Tr. 3714, (Bridenbaugh).

11:8 The analysis done by the Applicant does meet the single failure
criterion outlined above in that Shoreham's fluid systems are designed
against the single failure of active valves and the analysis included
assumed failure of passive components such as pump seals, valve seals,
and measuring devices‘(pressure connection piping). Tr. 3632 (Fortier).
Whether the failure was active or passive, the consequences of that failure
are bounded by the Applicant's active component analysis. Tr. 3634
(Fortier). Further, the assumed failure of the entire subs}stem bounds
the failure analysis of all valves in that system. Tr. 3697 (Minor).

" 11:9 The in-service inpsection and testing program for Shoreham is in
accordance with the ASME rules for in-service inspection. Kirkwood, ff.
Tr. 3641, at 3. The ASME Boiler and Pressure Vessel Code, Section XI,
generally provides guidance for in-service inspection and testing of
safety-related valves every 3 months. However, certain valves are exempted
from this testing requirement by the ASME Code: manual vent valves,
instrument valves, drain valves, and maintenance valves. Tr. 3779 (Fortier).

Further, the ASME Code provides quidance for establisiing the frequency
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of testing, but does not set out requirements. Applicant has sought relief
from the 3 month interval for certain of the valves included in its draft
valve test plan. Tr. 3635 (Fortier). However, this draft plan is still
under review by the Staff and not ail relief from testing requested mav
be granted. Tr. 3745 (Kirkwood). The Staff generally requires compliance
with the ASME Code regarding the frequency of testing except in those
cases where suqh testing would place the plant in an unsafe condition;
and in those instances, a longer interval between tes:is, i.e. until cold
shutdown or refueling, would nnt be unsafe and would meet Staff require-
ments. Tr. 3928-29 (Kirkwood). In those cases a period ranging from
3 months up to 2 years (normal refueling, is adequate. Tr. 3902 (Kirkwood).
If the plant is shutdown for long periods, such that the testing interval
might actually exceed 2 years, the entire system must be tested prior to
startup. Tr. 3911 (Kirkwood). |

11:10 Nearly all safety-related valves in the Shoreham systems have
monitors. Motor operated valves have position indicators and air-operated
valves have limit switches to detect stem movement. Tr. 3775 (Fortier).
The remaining valves which do not have these monitors include the safety-
relief valves (SRV's), which have downstream discharge indicators; the
solenoid valves, which have lights detecting the electrical circuitry;
and check valves. The reliability of these three types of valves in
industry operating experience is such that position indicators on these
valves are not called for. Tr., 3786 (Fortier). Further, 211 valves in
the reactor coolant pressure boundary, with the single exception of the

SRV's, are redundant and the system satisfies the single failure criterion.
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Tr. 3772-3 (Fortier). Thus, if an undetected valve f.ilure did occur,
its consequences will be mitigated by this redundancy.

11:11 The Applicant has procedures in place for review and eval-
uation of industry standards and operating experience. Information from
various sources, including the manufacturer, G.E., other plants, and NRC
notices such as I&E Bulletins and Licensee Event Reports (LER's), goes to
the Nuclear Operating Services Division. From there is it disseminated
to the Technical Support Division which forwards such information to the
Plant Manager and Chief Engineers. Final review and analysis is performed
by the Independent Safety Evaluation Group (ISEG) for Shoreham. Tr. 3636
(Kreps).Z/ These procedures, along with the existence of the ISEG, assure
1ndust;y information i< reviewed for its applicability to Shoreham systems.
If modification of components is required, such modifications can be
implemented.

11:12 Specific concern was raised by the County over undetectable
valve failures regarding the Rockwell-Edward Main Steam Line Isolation
Valve (MSLIV). This particular valve has suffered failure  in the past at
the Brunswick Unit 2 and Hatch Unit 1 plants. Tr. 3791-92 (Fortier). The
failures at those plants related to separation of the stem from the disc.
As a result of this experience the manufacturer undertook an analysis
of the component. Tr. 3796( Fortier). The manufacturer has recommended

certain modifications of the valve to resolve the problem, and the Applicant

7/  Further findings regarding the ISEG will be made at the time the
parties submit proposed findings on QA/0C (SC Contentions 12-15).
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has ordered the recommended modifications and will install them. Tr. 3934
(Fortier). No other specific valve problems were identified by Suffolk
County.

11:13 It cannot be guaranteed that a valve will never fail. How-
ever, the use of highly reliable valves, the redundancy of the system,
valve monitoring devices, a testing, inspection and surveillance program,
and the fact that the system is designed using a single failure analysis
which bounds the possibility of a passive mechanical valve failure, all
assure that the conséquences of a passive mechanical valve failure, if

such occurs, will not jeopardize the safe operation of Shcreham.

D. Anticipated Transients Without Scram (SC 16)

16:1 SC Contention 16 states: ~

Although the anticipated transients without scram
issue is generically before the Commission in a
rulemaking proceeding, Suffolk County contends that
LILCO and the NRC Staff have not adequately demon-
strated that Shoreham meets the requirements of

10 C.F.R. Part 50, Appendix A, GDC 20, regarding
correction of the ATWS problem in the interim
period of several years pending completion and
implementation of the result of the rulemaking for
Shoreham. This is because the interim measures to
be taken at Shoreliam, includirng operational pro-
cedures and operator training, will not compensate
for the lack of an automatically initiated and
totally redundant standby liquid control system
(SLCS) which meets the single failure criterion.

16:2 Testifying for the Applicant on this contention were the fcilowing
individuals: Leonard J. Calone, Chief Technical Engineer for the Shoreham
Nuclear Power Station; Harry T. Carter, Plant Engineer for Operations at

the Shoreham Nuclear Power Station; Eugene C. Eckert, Manager, Plant
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Transient Performance Engineering for the General Electric Companv; Henry C.
Pfefferlen, Manager of BWR Licensing Programs for the General Electric
Company; John A, Rigert, Lead Nuclear Systems Engineer for the Shoreham
Project; and William P. Sullivan, Technical Leader in the Nuclear Energy
tngineering Division of the General Electric Company. Calone, et al.,

ff. Tr. 8870, at 2-3. Testifying for the NRC staff was Marvin W. Hodjes,

a Section Leader in the Reactor Systems Branch of the Division of Systems
Integration. Hodges, ff. Tr, 8872, at Professional Qualifications.

Suffolk County presented no witnesses or testimony to support its contention,
and proceeded only through cross-examination,

16:3 Anticipated transients without scram (ATWS) are events in which
the scram system (reactor trip ,ystem) is postulated to fail to operate as =
required. This subject has been under generic NRC staff review as
Unresolved Safety Issue (USI) A-9 for several years. Staff Ex. 2A,
at B-8., The resolution of the generic issue will result from the current
Commission ATWS rulemaking proceeding, and Shoreham will be required to
make any modifications specified in that resolution. Staff Ex. 2A,

§ 15-3, at 15-6, 7.

16:4 The Commission has decided to permit Shoreham and other plants to
operate prior to resolution of the generic ATWS issue. This conclusion
was based on several factors, including: (1) the estimated low proba-
bility of anticipated transients with potentially severe consequences in
the event of <cram failure; (2) the favorable operating experience wit:
current scram systems, and (3) the number of operating reactors.

However, in order to further reduce the risk of ATV'S events during the

period prior to a final ATWS rule, the Staff has required that interim



- 60 -

measures be taken. The interim measures being taken at Shoreham are:

(1) the installation of a recirculation pump trip (RPT) svstem to reduce
reactor power on a high vessel pressure or low water level signal; (2) the
use of an ATWS operating procedure based upon emergency procedure quide-
lines developed by the RWR Owners' Group and reviewed and accepted by the
NRC staff; and (3) the implementation by LILCO of oper: .or training for
ATWS events. Hodeces, ff. Tr, 8872, at 3.

16:5 The Shoreham scram system consists of 137 individual control
rods. Each rod is driven by two separate hydraulic pressure sources. Each
control rod drive is scrammed as an individual unit. Hot shutdown can be
accomplished if at least 50% of the control rods are inserted in a
checkerboard fashion. These design features assure that the Shoreham
scram system is highly redundant and highly tolerant of component
failures. Calone, et ii., ff. Tr. 8870, at 6-7.

16:6 The reactor protection system is designed to prevent fuel damage
by initiating a scram if variables such as reactor pressure, power level,
and water level exceed specified 1imits. The reactor protection system
utilizes redundant and diverse sensors to monitor these variables. 1Id.,
at 7-8. The Shoreham plant is also equipped with an alternate rod
insertion (ARI) system. This is a redundant and diverse system for
initiating control rod insertion by actuatina dedicated backup scram
valves. Id., at 15. The ARI system is designed to insert the rods 15 to
20 seconds after the normal trip signal and a failure to scram. If ARI
functions properly there will be no need for the operator to attempt to

manually insert the rods. Tr. 8978-79 (Hodges). Althouyh the ARI system
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will help reduce ATWS challenaes it will not foreclose them. Tr. 9080-81
(Hodges).

16:7 A standby liquid control system (SLCS) is available at Shoreham
to inject 1iquid boron solution into the reactor to achieve safe shutdown
of the plant in the event of failure to scram. Calone, et al., ff.

Tr. 8870, at 18. The system consists of two redundant pumps designed to
pump singly at a rate of 43 gpm. Following an event at Browns Ferry,
reported in U.S.N.R.C. I.E. Bulletin 80-17, July 3, 1980 (SC Ex. 38),
LILCO and Stone and Webster performed a conceptual design review of che
possibility of operating both pumps at once to increase the flow rate.
The conclusion of the review was that extensive and costly modifications
would be required in the plant piping to accommodate the increased flow.
Tr. 9057 (Rigert); Tr. 9289-90 (Rigert).

16:8 Related to each of the redundant SLCS pumps is a squibb valve.
The squibb valves fire off a safetyv-related switch. As long as the squibb
valve fires, the pump can be manually operated from the location of the
SLCS, as well as from the control room. If both squibb valves fail to
fire, there is no way to inject the boron. Tr. 9104 (Calone).

16:9 The recirculation pump trip (RPT) at Shoreham is a feature which
is automatically initiated by a high reactor pressure signal or a low water
level signal. Calone, et al., ff. Tr. 8870, at 10. The system is
designed to provide overpressure protection at the beginning c€ an ATWS
event. The pump trip provides a reduction in reactor power to less than
40% in less than one minute. Tr, 9108 (Eckert). This rapid change in

power is one of the design basis cases for fuel thermal limits, and
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therefore does not present an unusual problem for fuel structures.
Tr. 9105-6 (Eckert).

16:10 Reactor operator training includes instruction and simulator
experience with the Shoreham ATWS proredure. Tr, 9035-6 (Calone). As
part of the training, operators must memorize immediate actions, and are
liable to be tested on the ATWS procedures in the operator examinations.
Tr. 9183-4 (Calone). The NRC review of Shoreham training in general is
conducted by Region I (formerly T&E). The inspectors have made plant
visits to observe training, interview instructors, and review schedules
and exam results. Tr. 9236 (Calone). At the time of the hearing LILCO
had just passed a five day review of the training program by the NRC.
Tr. 9238 (Calone). The NRC also conducts the operator exams, which
effectively test the training program. Id.

16:11 The LILCO emergency procedure which addresses the ATWS scenario
is SP 29.024.01, “Transient with Failure to Scram," Calone, et al., ff.
Tr. 8870, Attachment 1. This is the only ATWS procedure currently in
existence for Shoreham, and is the procedure currently being used to
train Shoreham operators. Tr, 8937 (Carter). It was based upon General
Electric ATWS emergency procedure guidance of July, 1980. The current
Shoreham ATWS procedure, SP 70,N24 01, was reviewed by the NRC staff
against the criteria established in a memo from Frank Schroeder to
Darrell Eisenhut. On the basis of the comparison the ATWS procedure was
deemed acceptable. Tr. 8972 (Hodges).

16:12 The NRC staff also reviewed the Shoreham ATWS procedure fer
human factors. A series of human factors comments were developed by the

Staff and its consultants based upon Revision C of the procedure. These
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were forwarded to LILCO in approximately Auaust 1981, Then on October 17,
1981, LILC') demonstrated their ATWS procedure, along with the rest of
their emerqency procedures for representatives of the NRC staff at the
Limerick simulator. Staff Ex, 2C, § 13.5.2.6, at 13-4; Tr, 8991
(Carter). The NRC staff utilized this exercise to discuss and modify its
August 1981 human factors comments on the ATWS procedure, Revision C.
Although the simulator exercise was cut short because the simulator
stalled two or three minutes into the transient, much of the procedure
was demonstrated, including initiation of the SLCS. Tr. 9016 (Carter).
Following the simulator exercise, the finalized Staff human factors
comments were incorporated by LILCO into Bevision E of the Shoreham ATWS
procedure. Tr. 90)8-20i. (Hodges/Calone). Revision E of SP 29.024.01
was approved by the Staff and written up in the Shoreham SER., Tr. 9008
(Hodges); Staff Ex. 2C, § 15.3. Following Staff approval of Revision E,
a draft procedure, LILCO issued the final procedure Revision 0
“(numerical). This final version is identical to Rev. E, except for one
change on page 1, step 3.1.2, which replaced the word "refuel" with
“shutdown." Tr. 9009 (Calone).

16:13 An ATWS is recognizable within 10-15 seconds of its occurrence.
Tr. 9065 (Calone); Tr. 9182 (Hodges/Calone). The operator's first step
is to perform the immediate actions of section 3.0 of the procedure. The
operator is trained to have these steps memorized and to perform them
without reference to the proredure., Subsequent actions are taken with
the procedure in front of him. The first step of the subsequent operator

actions, section 4,0 of the procedure, is to verify that the immediate



-8l &

actions have taken place. Tr, 9183-4 (Calone); Calone et al., ff.
Tr. 8870, Attachment 1.

16:14 The first immediate action of the overator is to attempt to
manually scram the reactor. This is specified in step 2.0 of the Shoreham
procedure. See Calone et al., ff. Tr. 8870, Attachment 1. This 1s.
proper because insertion of the rods, contrasted with initiation of S.CS,
is the fastest way to decrease reactor power level. Tr. 9203 (Hodges).
Even if this attempt fails, and the operator does utilize SLCS, it is the
opinion of the Staff witness that the operator should and will go back
and continue attempting to insert the rods. Tr. 9205 (Hodges).

16:15 The witnesses during cross-examination discussed a 1imiting
worst case ATWS scenario. The assumptions made 1nc1udgd the following:
the reactor is operating at full power, there is a total failure to scram,
the manual scram does not work, the ARI does not work, the RPT does work,
that the ATWS involves an MSIV closure, that the suppression pool
temperature hegins at 90°F., that service water temperature was 75°F.,
that both RHR systems functioned, and that HPCI and RCIC auto-started.
Ty. 9164; Tr. 9174-76 (Calone/Hodges/Letsche). Step 3.6 of tie emergency
procedure provides the criteria for initiation of SLCS. After a failure
to manually scram the reactor the operator is instructed to initiate SLCS
if reactor power is above 6% or suppression pool temperature reaches
110°F, Time is not the key parameter. Tr. 9065-9068 (Hodges/Calone).

16:16 The 6% power parameter used in the procedure refers to the
neutron level, which is being used as an indication of reactor power.

The LILCO witnesses state that this will not be ambiquous to an operator.

Tr. 9069 (Calone). More importantly, the procedure required some expla-
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nation as to when the operator would look for the 6% indication. The
witnesses explained that as soon as the operator puts the mode switch to
shutdown for a manual scram, he will scan the average power range monitors
(APRMs). In a normal shutdown, power would decrease almost immediately
below 6%. Therefore, if power stays above 6% after about 5 seconds the
operator will know that he has his SLCS initiating event. Tr. 9068-69
(Calone/Hodges). In any event, even if the 6% parameter were unclear,

the 110°F, parameter is not, and the operator will have clear basis to
take action if the suppression pool temperature is more than 110°.

Tr. 9160 (Hodges).

16:17 If an operator activates the SLCS and injects the sodium
pentaborate into the reactor, the plant will be required to shut down for
approximately 12 to 14 days to remove the boron. Tr. 9150 (Carter).

This should not affect the operator's decision to inject or not to inject
because the emergency procedure presents clear instructions to inject

Tr. 9156 (Calone). This has been reiterated in the training in the
procedure for Shoreham. Tr. 9157 (Carter). If an operator deviates from
a procedure he will face the sanctions of the utility and the NRC.

Tr. 9160 (Hodges).

16:18 To start the SLCS the operator must use a key to turn the switch.
The key is located in a locker in the watch engineer's office, roughly
35 feet from the switch. The SRO, who is required to always be in the
control room, has the key for the locker. The SRO would open the locker
to get the SLCS key, and would give it to the operator at the switch.

Tr. 9211-12 (Calone). Inside the Tocker the SLCS key is one of 35 keys on
the first page of keys Tr. 9216 (Calone).
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16:19 The LILCO witnesses considered the possibility of leaving the
SLCS key in the switch on the panel. This would reduce tha time for
injection by about 15-20 seconds versus the key being in the locker.
However, it is the opinion of the LILCO witnesses that this would not be
sufficient benefit to oucweigh the cost of defeating the purpose of the
key lock switch, i.e. to prevent inadvertent operation. Furthermore, all
key lock switch keys are kept in the Tocker. To do otherwise with the
SLCS key would be an exception to the standard rule. Tr. 9257-8 (Calone).
Therefore to prevent problems in (a) opening the locker containing the
SLCS key, and (b) selecting the right key from the locker, LILCO has
committed to put a breakable glass door on the key locker, and to have
the standby liquid control key uniquely colored for easy identification.
The key control procedures will also be modified to include a provision
to ensure proper placement of the keys inside the key locker, and tn
periodically verify the placement. Tr. 9258 (Calone).

16:20 There are no SLCS flow meters at Shoreham. The operator's
principal indication that boron is flowing into the reactor is the level
indicator on the standby liquid control tank. Tr. 9028 (Hodges). The
operator is trained to verify a level drop to determine that standby
ligquid control is injecting. Tr. 9030 (Calore). Furthermore, under
step 4.1 of SP 29.024.01, the operator has explicit instruction to verify
his immediate actions -- the last of which, in step 3.6, is to initiate
SLCS. Calone, et al., ff. Tr. 8870, at Attachment 1.

16:21 The operator will also have an indication that the SLCS pumps
are injecting boron from the pressure indicators on the upstream side of

the squibb valves. If the pump does not start, the indicator will read zero.
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If the pump starts but the valve fails to fire, thz pressure will read
"relieve valve pressure." If injection is achieved, pressure will read
approximately 150 above reactor pressure. [f the pressure is lower than
that, tke operator will have an indication of pipeline failure. Tr. 9222
(Calone).

16:22 To achieve hot shutdown, boron is needed in a concentration of
480 parts per million, based unon water density at hot conditions. Tr. 9097
(Eckert). This means that with water level in the normal range the operator
will need to inject roughly 1,154 gallons of sodium pentaborate. Injection
of the 1,154 gallons at a 43 gpm rate will take approximately 26.8 minutes.
Tr. 9098 (Hodges). The number of gallons is irrespective of injection
point, but does depend upon proper mixing in the reactor vessel. Mixing
tests indicate that due to natural circulation, mixing efficiency will
approach a value of one as water levél increases. Improper mixing will
only occur if water level is maintained down near the top of the fuel.

[t is the opinion of the Staff witness that the operator will normally
raise t!e water level above that point after the boron is injected.
Tr. 9099. 3101 (Hodges).

16:23 The reactor water cleanup system would remove the boror from
tre water. Therefore, when the SLCS is activated the cleanup system is
automatically isolated. One of the steps in the ATWS procedure is for
the operator to verify isolation. The operator can do this visually by
checking a green 1ight on the control panel about two feet from the
reactor panel. Tr. 9102-3 (Calone). The witnesses could think of no
other systems or components which would adversely affect the performance

of the SLCS. Tr. 9103 (Calone).
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16:24 The BWR Owners' Group's generic emergency procedure quidelines
are currently being revised into a Revision 2 which will incorporate the
ATWS guidance. This Revision 2 was submitted by the Owners Group to the
NRC staff for review. Tr, 8938 (Carter). Following Staff approval of
Revision 2 of the guidelines, the Shoreham procedures will be rewritten
to reflect the changes in the guidelines. Tr, 8937 (Carter). The Staff

does not expect the changes to the Shoreham procedures to be made prior

to commercial operation. Tr., 8940 (Hodges). The current ATWS procedure

has been approved by the NRC staff for Shoreham, and unless changes to
the procedure are truly signi€icant the Staff does not want to undermine
operator training by incorporating changes before they are fully developed.
Tr. 8958 (Hodges).

16:25 Several changes to the Shoreham emergency operating procedure

for ATWS may result from the Revision 2 to the BWR Owners' Group emergency

procedure guidelines. First, the revised guidelines would incorporate
the ATWS control procedures into the reactor control procedures.

Tr. 8987 (Hodges). Any revision to Shoreham's procedures based on
Revision 2 of the quidelines would 1ikely incorporate the organizational
change. Tr. 8946 (Hodges). Second, a substantive change may be made in
the procedure for initiation of SLCS. Under Revision 2 the "or" in

step 3.6 may be replaced by an "and." This would call for injection of
boron only if power on the APRM scale is above 6% and suppression pool
temperature reaches 110°F, Tr, 9203-4 (Hodges/Calone). Staff witness
Hodges believes the "and" statement is preferable, Tr. 9203 (Hodges), but
the Shoreham procedure is considered to be technically more conservative.

Tr. 9203 (Calone). A third change in the procedures which may result
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from the revision of the quidelines is the addition of an extra step.

The addi:ional step wiil require the throttlina of HPCI and RCIC to aid
in decreasing the water level to control reactor power, Under the
current Shoreham procedure, the feedwater pumps are tripped. This has the
effect of lowering water level, However, throtf]inq HPCI and RCIC will
decrease the water level more quickly. Tr. 8946-51 (Hodges/Carter). A
fourth minor potential change identified by the witnesses would add a
step to secure boron injection if control rods are inserted after initia-
tion of SLCS. The present procedure is more conservative in that the
operator will inject the full content of the boron tank regardless of
subsequent rod insertion. Tr. 9205-6 (Calone/Hodges). Any changes to
the procedure guidelines will need_to be approved by the NRC staff.

16:26 Staff witness Hodges discussed a "worst case" ATWS scenario
which included the assumption that there is no RHR cooling. In this case,
with one pump injecting boron at 43 gpm, and initiated at a suppression
pool temperature of 110°F., it was his belief that suppression pool tem-
perature would reach 220° to ?30° before the reactor achieved shutdown.
Tr. 9060-62 (Hodges). There is no data to surport the safety of a
temperature above 210° to 220°. Tr. 9064; 9071 (Hodges). The witness
speculated that in this scenario there could be some clad melting or
cracking. Tr. 9273 (Hodges). However, these facts were within the body
of knowledge behind the Commission's establishment of the interim ATWS
measures. The interim measures will aid in the mitigation of most ATWS
events, but they may not help in the very worst case. This is the reason

for the generic rulemaking. Tr. 9071-2 (Hodges).
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Seismic Design (SNC 19(e))

19:1 SOC Contention 19(c) stated:

A major contributing factor in the TMI-2 accidnet
was that operating plants were not required by the
NRC Staff (Staff) to be in comoliance with current
requlatory practices (i.e., Requlatory Guides,
Branch Technical Positions, and Standard Review
Plans). The TMI-? accident also demonstrated that
the current requlatorv practices, practices ;
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