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*u.::.. October 6, 1988

Docket No, 50-322

Mr. John D, Leonard, Jr.

Vice President-Nuclear Operations
Long Island Lighting Company
horeham Nuclear Power Station
P.0. Box 618, North Country Road
Wading River, New York 11792

Dear Mr. Leonard:

SUBJECT: STAFF'S TECHNICAL EVALUATION OF LILCO'S REQUEST TO OPERATE THE
SHOREMAM NUCLEAR POWER STATION AT TWENTY-FIVE PERCENT POWER
(TAC NO, M65085)

RE: SHOREMAM NUCLEAR POWER STATION

On April 14, 1987, the Long Island Lightino Company (LILCO) submitted to the
Commission a request for authorization to increase power up to 25 percent of
full-rated power at the Shoreham Nuclear Power Station (SNPS)., This request
was made pursuant to the provisions of 10 CFR 50,47, Specifically, LILCO
contends that the implementation of its emergency plan by its local emergency
response organization and local governments on a best-efforts basis, coupled
with the ?5-percent power limitation, constitutes an adequate compensatin
measure for the interim period while the contested emergency planning (EP
fssues are being 1itigated for full-power operation,

Enclosed is a technical evaluation of LILCO's request, This evaluation
addresses the following three cateqories of issues related to operation at a
reduced power level:

1. Systems and Procedures for Accident Mitigation
2. Accident Evaluation
3. Safety of Prolonged Operation at Twenty-Five Percent Power

On the basis of 1ts evaluation, the staff has determined that (1) the current
SNPS systems and procedures are adequate for accident mitigation for operation
at 25 parcent power, (2) the times available to take corrective actiont for
accidents are increased and the consequences of accidents are reduced at the
lowered operating power levels, and (3) SNPS can operate safely for prolonged
perinds of time at the lower operating power levels with an augmented
inspection program for certain components,
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If you should have any questions about the enclosed safety evaluation, please
:gnta:: Mr. Stewert Brown, the staff's Shoreham Project Manager, at (301)
?.1 ‘c

Sincerely,

/S/

Steven A, Varga, Director
Pivision of Reactor Projects 1/11
Cffice of Nuclear Reactor Fegulation

Enclosures:
As stated

cC w/enclosures
See Next Page
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If you should have any questions about the enclosed safety evaluation, please
contact Mr, Stewart Brown, the staff's Shoreham Project Manager, at (301)

492.1444,

Enclosures:
As stated

cc w/enclosures
See Next Page
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Sincerely,

Steven A, Varga, Director
Division of Reactor Projects /1!
Office of Nuclear Reactor Regulation
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If you should have any questions about the enclosed safety evaluation, please
contact Mr, Stewart Brown, the staff's Shoreham Project Manager, at (301)

492.1444,
Sincerely,
Steven A, Varga, Director
Division of Reactor Prolects /1!
Office of Nuclear Reactor Regulation
Enclosures:
As stated
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If you should have any questions about the enclosed safety evaluation, please
contact Mr, Stewart Brown, the staff's Shoreham Project Manager, at (301)

Sincerely,
Steven A, Varga, Director
Division of Reactor Projects !/'!
0ffice of Nuclear Reactor Regulation
Enclosures:
As stated

cc w/enclosures
See Next Page
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If you should have any questions about the enclosed safety evaluation, please
contact Mr, Stewart Brown, the staff's Shoreham Project Manager, at (301)

492.1444,

Eclosures:
As scated

¢c w/enclosures
See Next Page

Sincerely,

Steven A, Varqa, Director
Division of Reactor Projects I/1!
Office of Nuclear Reactor Regulation
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If you should have any questinns about the enclosad safety evaluation, please

contact Mr, Stewart Brown, the staff's
492'1“4.

Enclosures:
As stated

cc w/anclosures
See Next Page

. “aham Project Manager,

Since

Steven A, Varga, Director
Division of Reactor Proje

Office of Nuclear Reactor Regulation
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If you should have any questions about the enclosed safety evaiuation, please
:ggt?::4nr. Stewart Brown, the staff's Shoreham Project Manager, at (301)

Enclosures:
As stated

cc w/enclosures
See Next Page
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Sincerely,

Steven A, Varga, Director
Division of Reactor Projects 1/11
Office of Nuclear Reactor Regulation
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If you should have any questions about the enclosed safety evaluation, please
contact Mr. Stewart Brown, the staff's Shoreham Project Manager, at (301)

‘92’ 1“4 .
Sincerely,
Steven A, Varga, Director
Division of Reactor Projects 1/11
Office of Nuclear Reactor Reaulation
Enclosures:
As stated
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See Next Page
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[f you should have any questions about the enclosed safety evaluation,
contact Mr, Stewart Brown, the staff's Shoreham Project Manager at (301

492-1444,

Enclosures:
As stated

cc w/enclosures
See Next Page

Sincerely,

Steven A, Varga, Director
Division of Reactor Proje

Office of Nuclear Reactor Regulation
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[f you should have any questions about the enclosed safety evaluation, please

contact Mr, Stewart Brown, the staff's Shoreham Project Manager at (301)

492-1444,

Enclosures:
As stated

cc w/enclosures
See Next Page

Sincerely,

Steven A, Varga, Director

Division of Reactor Projects 1/11
Office of Nuclear Reactor Regulation
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Mr. John D, Leonard, Jr.
Long Island Lighting Company

cc:
Stephen B, Latham, Esa,
John F, Shea, III, Esq.
Twomey, Latham & Shea
Attorneys at Law

Post Dffice Box 398

32 West Second Street
Riverhead, New York 11901

Alan S. Rosenthal, Esq., Chairman
Atomic Safety & Licensing Appeal Board
U.S. Nuclear Requlatory Commission
Washington, D.C, 20555

W. Taylor Reveley, I1I, Esa,
Hunton & Williams

Post Office Bex 1535

707 East Main Street
Richmond, Virginia 23212

Howard A, Wilber

Atomic Safety & Licensing Appea! Board
11,S. Nuclear Requlatory Commission
Washington, D.C, 20555

Atomic Safety & Licensing Board Panel
U.S. Nuclear Regulatory Commission
Washington, D.°, 20555

Atomic Safety & Liconsing Appea’ Board
Panel

U.S. Nuclear Regulatory Commission

Washington, D.C. 20555

Gary J, Edles, Esq.

Atomic Safetv & Licensing Appeal Board
U.S. Nuclear Requlatory Commissicr
Washington, D,C. 20555

Richard M, ¥essel

Chairman & Fxecuytive Director

New York State Consumer Pratection Board
Room .72%

260 Rroadwav

New York, New York 10007

Jonathan D, Feinberqg, Esq.

New York State Department
of Public Service

Three Empire State Plaza

Albany, New York 122022

Shoreham Nuclear Power Station
(1ist 1)

Gerald C. Crotty, Esq.
Ren Wiles, tso.

Counsel to the Governor
Executive Chamber

State Capitol

Albany, New York 12224

Herbert H, Brown, fsq,
Lawrence Coe Lanpher, Esq,
Karla J. Letsche, Esq.
Kirkpatrick & Lockhart

South Lobby - 9th Floor

1800 M Street, N.W,
Weshinoton, D.C., 20036-5891

Or. Monroe Schneider

North Shore Committee

Post Office Box 231

Wading River, New York 11792

Fabian G, Palomino, Esq,

Special Counse) to the Governor
Executive Chamber - State Capitn)
Albanv, New York 12224

Anthony F, Earlev, Jr,, Esa.
General Counsel

Lona Island Lighting Company
175 East 01d County Road
Hicksville, New York 11801

Mp, Lawrence Britt

Shoreham Nuclear Power Station
Post Office Box 618

Wadirng River, New York 11792

Martin Bradley Ashare, £sq.
Suffoik County Attorney
M, Lee Denniscn Byilding
Veteran's Memorial Highway
Hauppauge, New York 11788

Resident [nspector

Shoreham NPS

11,5, Nuclear Regulatory Commission
Post Office Box B

Rocky Point, New Yurk 11778

Rrgional Administrator, Region |
U.S. Nuclear Regulatory Commission
475 Allendale Road

¥ing of Pryssia, Pennsylvania 19406



Long Island Lighting Company -2 -

ce:

Robert Abrams, Esq.

Attorney General of the State
of New York

ATTN: John Corwin, Esq.

New York State Department of Lav

Consumar Protection Bursau

120 Broadway

3rd Floor

New York, New York 10271

Mr. William Steiger

Plant Manager

Shoreham Nuclear Power Station
Post Office Box 628

Wading River, New York 11792

MHB Technical Associates
1723 Hamilton Avenue - Suite K
San Jose, California 95125

Monorable Peter Cohalan

Suffolk County Executive

County Executive/Legislative Building
Veteran's Memorial Highway

Hauppauge, New York 11788

Ms. Donra Ross

New York State Enerqy Office
Agency Building 2

Empire State Plaza

Altany, New York 12273

Ms. Nora Bredes

Shoreham Opponents Coulition
195 East Main Street
Smithtown, New York 11787

Chris Nolin
New York .cate Assembly
Energy Committee
626 Legislative 0ffice Building
Albany, New York 12248

Peter S, Ev.erett, Esq.
Munton & Williams

2000 Pennsylvania Avenue, NW
Washington, D.C, 20036

Shoreham (1)

Town Attorney

Town of Brookhaven
3232, Route 112
Medford, NY 11763

State of New York

Cepartment of Law

ATTN: Charlie Donaldson, Esq,
120 Broauway

Kew York, Ne' York 10271
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SCOPE OF STAFF'S REVIEW

The staff's review addresses the following three cateaories cf issues:

(1) Systems and Procedures for Accident Mitiagation
(2) Accident Evaluation
(3) Safety of Prolonged Operatic~ at Twenty-Five Percent Power

(1) Systems and Procedures for Accidert Mitigation

Except for the questions related to EP, all safety issues have been satisfacto-
rily resolved for full-power operation, In its analysis to cemonstrate that
there ar2 reduced risk ard accident consequences when operating at 75 percent
power compared with operating at full-power, LILCO cites sev:ral physical and
procedural improverents made at the Shoreham Nuclear Power Station (SNPS) since
the issuance of its § percent power license in July 1985, The staff has
reviewed the acceptability of these hardware and procedural changes for the
credit taken in the accicent aralysis in support of the Pequest, The Safety
Evaluation prepared by the staff is prcvided as Enclosure 1,

(2) Accicent Evalyation

The desfgn basis accidents (DRAs) for full-power operation were addressed

in Secticn 15 of the SNPS Fina) Safety Analysis Report, and the consequences of
these accidents would not result in the need for offsite evacuation,

Therefore, only those accidents that are beyond the NRA need to be evaluated,
To support its recuest, LILCO presented a probabilistic risk amalysis (PRA) to
show that at 25 percent power (a! the probabilities of core-melt accidents are
reduced; (k) the offsite radiological consequences of accidents are reduced;
and (c) the timing for key events in the accident progression, e.q,, core
slump, reactor vessel failure, and releases to the environment, is significantly
increased, This consideration is bkeneficial in two important aspects: first,
the available time enhances the oppe  nity for corrective actions (e.q.,
correct diagrestics, restoration of .ore cuoling, restoration of ac power) to
arrest the accident progression, ..d secondly, the increased duration between
the onset of an accident and releases of radioactive materials to the environ-
ment will significantly increase the time available for emergency responses,
The staff's review of LILCO's PPA-based portion of the request 1s provided as
Enclosure 2,

(2) Safety of Prolonged Operation at Twenty-Five Percent Power

Proloroed off-normal gperation at 7% percent power may cause instability
or other urdesirable effects on certain safety-related systems, The staff
performed an evaluation concerning the reliability of those systems and
eouipment for which performarce is identified to te power-level dependent,
The Safety Evaluation on this issue s proevided as Enclosure 2,




SUMMARY OF RESULTS

——

The following is a summary of the significant results of the staff's evaluation
as presented in Enclosures 1, 2, and 3.

(1) Systems and Procedures for Accident Mitigation

The staff finds the following itprovements in equipment and procedures to be
acceptable for the credits taken in the risk assessment:

(1) The main condenser as the viable heat sink following a turbine trip,
The majority of anticipated transient initiators for boiling water
reactors (BWRs) result from or lead to a turbine trip, With the 25
percent power limitation, availability of the main condenser as the only
necessary heat sink is an important mitigating factor for anticipated
transient without scram (ATWS) accidents,

(2) The standby 1iquid control system at SNPS, which is designed to ensure
an e2quivalent boron injection capability that is 200 percent of the ATWS
rule requirement of 10 CFR 50.62.

(3) Compliance with the ATWS rule for the alternate rod infection and
recirculation pump trip capabilities to mitigate ATWS accidents,

(4) The design and installation of the “corium ring," which is intended to
channel the molten core debris (corium) directly into the suppression
pool for quenching, even though this hardware modification is not
explicitly modelled in the risk assessment,

(§) The additional AC power supplies that are bevond those installed to meet
the requirements of Criterion 17 of Appendix A to 10 CFR Part 50, These
additional ac power supplies include the gas turbine, four mobile
diesel engines, and the Colt diesel-engine-powered generators that could
miticate or avert station blackout accidents,

(6) The procedure to use the diesel fire pump as a viable cooling s.urce,

(7) The availability of operator options to aain greater control in accident
mitigation actions (e.q., throttlin? of the low-pressure emergency core
cooling system and the condensate flow during ATWS events, the capability
to switch the Migh-pressure coolant injection suction to either the
suppression pool or the condensate storage tank, and the en' ancement of
the automatic depressurization system inftiation logic).

(2) Accident Evaluation

The staff's review of LILCO's PRA-based accident analysis for 25 percent power
operation concentrates on comparisons with 100 percent power operation, These
comparisons were to determine the validity of LILCO's claim that 25 percent

r~ver operation involves significant improvements in terms of vulnerability to






Another important censideration of the accident consequence calculation is the
sfonificant additional time available to avoid injury-threatening doses.
Dose-versus-time calculations performed for a rapidly evolving accident
sequance show that a ?200-rem whole-body dose would not be reached at a two mile
radius within six hours after accident initiation, in comparison to about one
hour in the case of 100 percent power operation,

(¢c) Timing of Accident Progression

The staf€'s evaluation agrees with LILCO's claim that uperation at 25 percent
power would result in considerable delay in accident proaression when compared
with similar accidents occurring at 100 percent power operation, The staff
found that significant delavs would occur in all pestulated accident sequerces
and at every stage of accident development, The major mitigating factor is the
25 percent power limitation and the associated reduction of decav heat that is
the driving force in accident progression,

For a large group of accidents, characterized by delayed challenges to the
containment integrity, releases to the environment at 25 percent power would
not occur until well over 12 hours after accident initiation, These accidants
include those initiated by a loss of offsite power, the majority of loss-of-coolant
accidents, and those transiert-initiated sequences for which the reactor is
successfully shutdown but core cooling is inadecuate. These accidents
contribute over 80 percent of the total core-melt frequency. Under more
optimistic assumptions regarding reactor vessel failure, core-concrete
interactiors, ard containment perfermance, the time of releases to the
environment for these sequences at 25 percent power would be on the order of a
day or more, For 100 percent power operation, these accidents generally lead
to radicactive relesses in the order of severa) hours (the majority in the
four-to-seven-hour range),

The most rapidly developing accidents, where contribution tc overall estimated
core melt ‘requency is very small, are those characterized by early containment
failure or contairment bypass releases, The dominant accident in this category
is the seismically induced accident tnat breaches the reactor coo'ant boundary
as well as the containment, The staff estimates that the time from the onset
of the accident to the time when radicactive releases to the ervironment occur
is about one hour, The correspondirg time estimated for 100 percert power is
about ten minutes,

The remaining category of accidents 1s dominated by those irvolving transients
with failure to scram the reactor, The staff ectimates that radioactive
releases to the environment for this category of zccidents for the 25 percent
power case is about seven to 17 hours from the onset of the transient, For
the case of 100 percent power cperation, the hraher decay heat represents an
earlier challence to the containment inteqrity, and releases are estimated tc
oc:ur in about two and one half kours,



(3) Safoty-Pelated Systems Evs uation

The staff agrees with LILCO's evaluation that all safety-related equipment is
fntended to be operated over the entire power range, However, the staff {s
concerned 1f reduced power operation would cuuse accelerated wear or early
fatigue damage to certain safety-related equipment from low-flow-induced
vibration or instability, The staff found three sy:tems--the reactor
recirculation, the main steam, and the feecvater systems--to be power dependent
ard to operate at a reduced flow, In particular, the feedwater check valves
are most vulnerable and would serve as a good indicator of any potential
squipment ceterioration, The staff de.ermines that these check valves should
be subjcct to a more frequent irservice testing inspection schedule; that is,
these valves should be inspected during each refueling outage but at least
every two years, 1f refueling outages are longer,

CONCLUSION

The following are the majer findirgs of the staff's evaluation for 25 percent
power operation at SNPS:

(1) There are no new unresolved safety questions asscciated with 25 percent
power cperation that have not been analyzed during the full-power
licernsing review process,

(2) The improvements in equipment and procedures are acceptable for the
credits taken in the accident analysis as presented in the Request,

(3) The staff is in cerera) agreement with LILCO's claim that operation at 25
percent power would reduce core-me't frequency,

(4) There are siaonificant delays in the time of progressior for all the
postulated accident sequences when compared with those during 00 percent
power aperation:

(a) For accidents contributing to about RO percent of the Z5 percent
power core-melt freauency, a long time is required “or core melt and
vessel failure, and radioactive releases would not occur in less
than 12 hours,

(b) The most rapidly developing accidents are those associated with a
rapid loss of coolant and failure of all 1n{ecfion systems, A
seismic event that breaches the reactor coolant system and tho

containment is a representative sequence of this type, The
probability of these accidents occurring 1¢ small, accounting for
about three percent of core-melt frequency in the LILCO PRA for 2¢
percent power, The onset of releases are celayed from about 12
mirutes in the case of 10" percent power operation *o an hour at 2%
percent power, The bulk of radiolegical releases would occur later:
one heyr at full power and three hours at 25 percent power,




(6)

(c) The remaining category of accidents in terms of adequate timing to
take mitigating action is dominated by ATWS sequences. Radioactive
releases to the 2nvironment for these accidents are estimated to
occur in about seven o 12 hours, This compares with an estimate of
about two and one half hours for similar accidents during 100 percent
power operation,

The equilibrium radionuclide inventories are reduced by about a factor of
four when compared with 100 percent power operation; offsite radiological
consequences can also be expected to be reduced by the same factor,

The distances from the SNPS site within which injury-threateninag
radioactive doses could nccur without evacuation have been significantly
reduced, In staff calculations performed with the same code and
assumptions, the staff fourd that these distances have been reduced to one
or two miles for 25 percent power operation, While the vulnerable areas
have been reduced, time available for evacuation from the reduced areas
has been significantly increased in the case of 25 percent power operation
at SNPS over 100 percent power,

Certain plant components could be adversely effected by prolonged
operation at a reduced power level due to reduced system flow condition,
These components should be subject to a more frequent inservice testing
program than required for 100 percent power operation,
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