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ABSTRACT

Supplement 8 (SSER 8) to the Safety Evaluation Report on Long Island Lighting
Company's application for a license to operate the Shoreham Nuclear Power
Station, Unit 1, located in Suffolk County, New York, has been prepared by the
Office of Nuclear Reactor Regulation of the U.S. Nucle r Regulatory Commission.
This supplement addresses several items that have been reviewed by the staff
since the previous supplement was issued.
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1 INTRODUCTION AND GENERAL DISCUSSION

1.1 Introduction

The Nuclear Regulatory Commission's Safety Evaluation Report (SER) (NUREG-0420)
on the application by Long Island Lighting Company (LILCO or applicant) to
operate the Shoreham Nuclear Power Station was issued by the Nuclear Regula-
tory Commission staff (NRC staff) on April 10, 1981. Supplement 1 (SSER 1) to
the Shoreham SER was issued in September 1981; SSER 2 was issued in February
1982; SSER 3 was issued in February 1983; SSER 4 was issued in September 1983;
and SSER 5 was issued in April 1984; SSER 6 was issued in July 1984; and

SSER 7 was issued in September 1984.

Each of the sections in this SSER 8 is numbered the same as the section of the
SER that is being updated. The discussions in this report are supplementary

to and not in lieu of the discussions in the SER, except where specifically
noted.

Copies of this report are available for public inspection at the Comaission's
Public Document Room, 1717 H Street, NW, Washington, D.C. 20555 and at the
Shoreham-Wading River Public Library, Route 25A, Shoreham, New York 11786.
Copies are also available for purchase from the sources indicated on the
inside front cover. The NRC documents and other project-related documents
cited in this report are available as described on the inside front cover.

The NRC Project Manager assigned to the operating license (OL) application for
Shoreham is Ralph Caruso. He may be contacted by calling (301) 492-7000 or
writing to the following address:

Division of Licensing
U.S. Nuclear Regulatory Commission
Washington, DC 20555

This supplement is a product of the NRC staff. The following NRC staff members
and consultants participated in its preparation:

Benedict - Senior Nuclear Engineer
Buzy - Senior Reactor Engineer
Ferrell - Site Analyst
Gilray - Senior QA Engineer, Nuclear
Mauck - Reactor Engineer
ingh - Mechanical Engineer
Su = Task Manager, Unresolved Safety Issues
Sun = Nuclear Engineer
Schoppman - Management Systems Engineer
Wu - Reactor Fuels Engineer

nXTuH4d@ocouoOoc™
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1.7 OQutstanding Issues

In Section 1.7 of the SER, the NRC staff identified 61 outstanding issues that
were not resolved at the time of issuance of the SER. This report discusses
the resolution of a number of these items previously identified as open. The
items identified in Section 1.7 of the SER are listed below, with status of
each item. If the item is discussed in this supplement, the section where the
item is discussed is identified. The resolution of the remaining outstanding

issues will be discussed in future supplements to the SER.

Item

(1)

Pool dynamic loads
Masonry walls

Piping vibration test program - small
bore piping/instrumentation lines

Piping vibration test program -
safety-related snubbers

LOCA loadings on reactor vessel
supports and inter als

Downcomer fatique analysis
Piping functional capability criteria

Dynamic qualification

Environmental qualification

Seismic and LOCA loadings

Supplemental ECCS calculations with
NUREG-0630 mode]

ODYN-Generic letter 81-08
NUREG-0619 - feedwater nozzle and
control rod return line cracking -
Generic Letter 81-11

Jet pump holddown beam

Inservice testing of pumps and valves

Shoreham SSER 8

Status
Resolved
Resolved

Resolved

Resolved

Resolved

Resolved
Resolved

Resolved with
license condition

Resolved with
license condition

Resolved

Resolved with
license condition

Resolved

Resolved

Resolved

Resolved

Section




leakage

Shoreham S5SER 8 1-3

Item Status Section
(16) Leak testing of pressure isolation Resolved
valves
(17) SRV surveillance program Resolved
(18) NUREG-0313 Resolved
(19) Preservice inspection Resolved
(20) Appendix G - IV.A.2.a Resolved
(21) Appendix G - IV.A.2.¢ Resolved $.3.1
(22) Appendix G - IV.A.3 Resolved 53]
(23) Appendix G - IV.B Resolved $.3.1
(24) Appendix H - 11.C.3p Resolved
(25) RCIC Resolved
(26) Suppression pool bypass Resolved
(27) Steam condensation downcomer lateral Resolved
Toads
(28) Steam condensation oscillation and Resolved
chugging loads
(29) Quencher air clearing load Resolved
(30) Drywell pressure history Resolved
(31) Impact loads on grating Resolved
(32) Steam condensation submerged drag Resolved
loads
(33) Pool temperature limit Resolved
(34) Quencher arm and tie-down loads Resolved
(35) Containment isolation Resolved 6.2.3
6.2.5
(36) Containment purge system Resolved
(37) Secondary containment bypass Resolved



Status Section

Fracture prevention of containment Resolved
pressure boundary

Emergency procedures Resolved
LOCA analyses Resolved
LPCI diversion Resolved
Flow meter Resolved
Loss of safety function after reset Resolved
Level measurement errors Resolved
Fire protection Resolved
[E Bulletin 79-27 Resolved
Control system failures Resolved
High-energy line breaks Resolved
DC system monitoring Resolved

Low and/or degraded grid Resolved
voltage condition

Fracture toughness of steanm Resolved
and feedwater line materials

Management organization Resolved

Emergency planning (onsite) Resolved pending
confirmation

Security Resolved

Resolved

qualificatior Resolved
requirements

Shift technical adviso Resolved with

license condition

hift supervisor administrative Resolved
duties

Shoreham




Shift manning

Upgrade operator training
Training programs - operators
Organization and management

Procedures for transients and
accidents

Shift relief and turnover procedures
Control room access

Dissemination of operating
experiences

Verify correct performance of
operating activities

Vendor review of procedures
Emergency procedures

Control room design review

Training during low-power testing
Reactor coolant system vents
Plant shielding

Post-accident sampling

Degraded core training
HMydrogen control

Relief and safety valves

Valve position indication
Dedicated hydrogen penetrations

Containment isolation dependability

Shoreham SSER 8 1-8

Status

Resolved
Resolved
Resolved
Resolved

Resolved

Resolved
Resolved

Resolved
Resolved

Resolved

Resolved

Resolved with
license condition

Resolved
Resolved

Resolved

Resolved with
license condition

Resolved
Resolved
Resolved
Resolved
Resolved

Resolved

Section

13.1
13.2



Item Status Section

Accident-monitoring instrumentation

Attachment 1 Resolved with
post-implementation
review

Attachment 2 Resolved

Attachment 3 Resolved

Attachment 4 Resolved

Attachment 5 Resolved

Attachment 6 Resolved

Inadequate core cooling Resolved

IE Bulletins

Item 5 Resolved
Item 10 Resolved
Item 22 Resolved
Item 23 Resolved

Bulletins and Order Task Force

Item 3 Resolved
Item 13 Resolved
Item 16 Resolved
Item 17 Reso'ved
Item 18 Resolved
Item 21 Resolved
Item 22 Resolved
Item 24 Resolved
Item 25 Resolved
Item 27 Resolved

Shoreham SSER 8 1-6




Status

Item 28 Resolved
Item 30 Resolved
Item 31 Resolved
Item 44 Resolved
Item 45 Resolved
Item 46 Resolved
Emergency preparedness - short term Under review
Upgrade emergency support facilities Resolved
Emergency preparedness - long term Under review
Primary coolant outside containment Resolved
Improved iodine monitoring Resolved
Control room habitability Resolved

(58) Reactor vessel materials toughness Resolved

(59) Control of heavy loads - Resolved 9.1.5
Generic Letter 81-07

(60) Station blackout - Resolved

Appendix B
Generic Letter 81-04

(US] A-44)
(61) Scram system piping Resolved

(62) Remote shutdown system Resolved with

license condition

(63)
(64)
(65)
(66)
(67)

(68)
(69)

Design verification

Loose parts monitoring system
Reactor building flooding
Deep draft pumps (IEB-79-15)

Reactor internal and core
support material

GHOSH code

LPCI annunciator

Shoreham SSER 8

Resolved
Resolved
Resolved

Resolved

Resolved with
license condition

Resolved

Resolved




Status Section

Core spray logic Resolved 7.3.10

Nearby industrial transportation Resolved 288
and military facilities

Instrument setpoints Resolved

Physical separation in NSSS panels Resolved
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¢ SITE CHARACTERISTICS

”

¢.2.2 Nearby Facilities

The staff has reviewed the fire hazards associatd with the onsite oil storage
tank. The tank contains No. 2 fuel oil and has a nominal capacity of 23,100
barrels The tank is surrounded by a 150-foot-diameter, 8-foot-high steel
dike that has a nominal capacity of 25,200 barrels The staff has estimated
the thermal fluxes as a result of a postulated fire following a fuel tank
failure The thermal flux at the nearest safety-related structure was calcu-
lated to be approximately 10 kW/m? Hence, the postulated fire does not pose

a significant risk to the safe operation of the plant The staff considers
this item resolved

Shoreham SSER 8




3 DESIGN OF STRUCTURES, COMPONENTS, EQUIPMENT, AND SYSTEMS

3.10 Dynamic Qualification of Seismic Category I Mechanical and Electrical
Equipment

3.10.1 Background

In Section 3.10.4 of SSER 7, the staff reported that the applicant had made
significant progress toward completing the equipment seismic and dynamic quali
fication program However, several pieces of equipment remained to be
qualified.

By letter dated November 9, 1984 (SNRC-1105), the applicant reported that
qualification of the following had been completed: (1) the scram discharge
volume vent and drain valves, (2) the scram discharge volume solenoid valves,
and (3) the power range monitor panel (H11-P608/1H11*PNL608). The applicant
also reported that the high pressure coolant injection (HPCI) turbine qualifi-
cation would be completed in mid-November, anc committed not to use the
invessel storage rack (F16-E006/1F16*FAK-09) as an invessel storage area for
fuel bundles until seismic qualification of the rack is complete. On the
basis of these reports, the staff finds the qualification of these items to be
complete, except that the staff will condition the Shoreham license to prohibit
the use of the invessel storage rack until its qualification is completed

3.10.2 Exemption Request

Additionally in its November 9, 1984 submittal, the applicant requested an
exemption from the provisions of General Design Criterion (GDC) 2 regarding

the seismic qualification of the radiation monitoring panels (1D11*PNL-117A and
B) and the radiation monitoring pumps (1D11*P-126 and 134). A discussion of
each of these pieces of equipment follows.

(1)

The recorder power supplies (1D11*E/S-117A and C) provide power to the
recorders that are located in the control room cabinets (1D11*PNL-117A
and B). These power supplies are the only items in the cabinets for
which seismic qualification is not complete. The recorders are used to
keep a historical log of the readings generated at panels 1D11*PNL-126
and 134, and this information is then utilized in determining the release
of radioactivity to the surroundings The applicant reported that the
subcomponent requiring qualification is currently involved in a test
program that is expected to be completed, with a report available, in the
first quarter of 1985. Should an accident occur and lead to failure of
the recorder power supplies, the indicating devices in the control room
cabinet will not be affected because both physical and electrical isola-
tion is provided between devices Therefore, the failure of these
devices will not degrade the monitoring function of any other components

Shoreham SSER 8




Failure of the devices will require that an operator periudically record
information from the indicating devices mentioned above so that the esti-
mate of the release ~f radioactivity to the surroundings can be gener-
ated. In SSER 7, the staff found that interim operation of the cabinets
and internals is acceptable for power levels not to exceed 5% power.

Radiation Monitoring Pumps (Mark 1D11*P-126, 134)

The specific items of concern with this equipment are the auxiliary pump
skids used to supply the sample air to the post-accident station vent and
reactor building standby ventilation system exhaust monitors. If there
is seismic failure of the pump skids, alternate means--such as sampling
via the post-accident sampling system, grab sampling of the effluents,
and normal range monitors--are available to determine the gaseous efflu-
ent releases from the plant. It should be noted that the buildup of
radioactivity inventory during operation at a power level up to 5%

will be comparatively small. In view of these considerations, the staff
found the equipment acceptable for interim operation for power levels not
to exceed 5% power. These findings were documented in SSER 7.

3.10.3 Evaluation

Operation of the plant pending the qualification of this radiation monitoring
equipment is as safe as operation with qualified panels. During the Phases I
and II low power testing activities, there are no accidents for which this
equipment must function. The only function this equipment serves during opera-
tion beyond Phases I and Il is post-accident monitoring. Thus, this exemption
has no effect on the probability of any postulated accident. The consequences
of any accident are not affected because the monitoring function can be accom-
plished by alternate methods as described above.

Therefore, the staff has concluded that the operation at up to 5% of full

power without having this equipment fully qualified is as safe as operation in
full compliance with the regulations, and is acceptable.

As set forth in the Commission's decision in Shoreham (Long Island Lightin
Company) (Shoreham Nuclear Power Station, Unit 1), CLI-84-8 (May 16, 1984), the

Commission regards the use of the exemption authority under Title 10 of the
Code of Federal Regulations Part 50.12 (10 CFR 50.12) as extraordinary. The
availability of an exemption requires a finding of exigent circumstances that
favor the granting of an exemption. Pursuant to the Commission's Shoreham
decision, a determination as to whether exigent circumstances warrant an
exemption should include a consideration of the stage of the facility's life,
any financial or economic hardships, any internal inconsistencies in the regu-
lation, the applicant's good faith effort to comply with the regulation from
which an exemption is sought, the public interest in adherence to the
Commission's regulations, and the safety significance of the issues involved.

With regard to the stage of the facility's life, construction of the Shoreham
Nuclear Power Station is complete and tha facility is ready for fuel loading
and low power testing. Absent the requested exemption and consequent authori-
zation to load fuel and conduct low power testing, the facility essentially
would remain idle, unused, and untested until the seismic qualification of the
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radiation monitoring pumps and valves is completed and full compliance with
GDC 2 is shown. Thus, without the requested exemption, fuel loading and
attendant useful facility testing would be delayed pending the completion of
work on this equipment. In this circumstance, the stage of the facility's
life would appear to favor issuance of the exemption.

With regard to financial or economic hardship, in its October 29, 1984 Initial
Decision (ASLBP No. 77-347-01C-0L), the Atomic Safety and Licensing Board

noted that it is almost self evident that there must be financial hardships to
someone when there is a physically completed nuclear facility that is standing
unused and nonproductive because of substantial licensing delays. If this

exe otion is not granted, the applicant will be subjected to financial and
economic hardships. On the other hand, the staff has identified no financial
or economic hardships that would result if the exemption were granted. Finan-
cial and economic considerations thus appear to favor issuance of the exemption.

No internal inconsistencies in the regulation 2re apparent and, in this
instance, this factor appears to weigh neither in favor of, nor against, a
finding of exigent circumstances and issuance of the requested exemption.

As to the applicant's good faith efforts to comply with GDC 2, the NRC staff
has known that this equipment might not be qualified before licensing, and, in
fact. in SSER 7 specifically addressed the matter and determined that the
equipment did not have to be qualified before 5% of rated power is exceeded.
The applicant is making a bona fide effort to qualify this equipment and
achieve compliance; the applicant cannot be faulted if a heroic effort was not
made to complete the work sooner, considering the previous staff position
expressed in SSER 7. In these circumstances, the equities l1ie in favor of
granting the exemption.

Finally, although the public interest favors adherence to the Commission's
regulations, the staff has concluded that in this instance, where a limited
and temporary exemption from compliance with GDC 2 for fuel loading and low
power testing has no adverse safety significance (as noted above) and yet
would allow the efficient and expeditious testing of facility components and
systems, it is not contrary to the public interest to grant the requested
exemption.

In accordance with the Commission's directions in Shoreham then, taking into
account the equities of the situation, the staff finds that those equities

weigh in favor of granting the requested exemption. In sum, the staff finds,
based on the readiness of the facility for fuel loading and low power test-

ing, the usefulness of such testing, the potential for adverse economic

impacts absent an exemption, the applicant's good faith efforts at compliance
with the regulations, and the lack of adverse safety significance or any detri-
ment to the public interest from granting the requested exemption, that exigent
circumstances exist that favor the granting of an exemption under 10 CFR 50.12(a).

Based on the foregoing, and in accord with the Commission's decision on
Shoreham, CLI-84-8, and 10 CFR 50.12(a), the staff has concluded that the par-
tial exemption from the requirements of GDC 2 as discussed above is author-
fzed by law, will not endanger life or property or the common defense and
security, and is otherwise in the public interest
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4 REACTOR
4.2 Fuel System Design

4.2.3 Design Evaluation
4.2.3.13 Channel Box Deflection

Boiling-water reactor (BWR) fuel channels provide structural stiffness for the
fuel assemblies and distribute the coolant flow between the assemblies and
channel bypass regions. The channels are subject to time-dependent, permanent
dimensional changes (i.e., deflections) that result from irradiation, creep,
and' stress-relaxation effects. The resultant bulge (from long-term therma)
creep) or bow (from differential irradiation-induced axial growth) reduces the
size of the gap available for control rod insertion. Channel box deflection
is thus a phenomenon that can 1imit channel life because of the potential for
interfering with control blade motion.

In a generic topical report (NEDE-21354-P), General tlectric (GE) describes a
channel lifetime prediction method and makes a backup recommendation for peri-
odic channel deflection measurements that consist of settling friction tests.
After consideration of the factors involved, the staff concluded that settling
friction tests or an acceptable alternative (such as channel dimensional deflec-
tion measurements) should be performed. In a memorandum from L. Rubenstein
dated September 18, 1981,* the staff outlined a method that could be used to
resolve the channel box deflection issue for several near-term BWR operating
license applications. Basically, the staff advocated a multistep procedure
that had been proposed by the Zimmer applicant. The key ingredient of the
Zimmer plan was a commitment to (1) perform some control rod settling friction
tests, which would provide an exact profile of control rod drive friction ver-

sus position at refueling outages, or (2) make some actual channel dimensional
measurements.

In a letter from J. L. Smith (LILCO) to H. R. Denton (NRC), dated February 16,
1983, the applicant described a channel box management program that was incor-
porated into the Shoreham station procedures. The program is basically identica)
to the one adopted by Licensee Review Group (LRG) II, which is almost identical
to the Zimmer plan that was approved by the NRC staff (Rubenstein, August 19,
1982).

The applicant's program includes the following features:

(1) Records will be kept of channel locations and exposure for each cycle of
operation.

*Correspondence cited herein is available as described on the inside front
cover.
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(2) Channels shall not reside in the outer row of the core fur more than two
operating cycles (because flux gradients are largest near the core peri-
phery and, therefore, differential irradiation-induced growth and bow ng
will be greatest at those locations).

(3) At the beginning of each fuel cycle, the combined outer row residence
time for any two channels in any control rod cell shall not exceed four
peripheral cycles.

(4) Channels that reside in the outer row for more than one cycle shall be
situated in core locaticns that rotate the channel so that a different
side faces the core edge.

(5) Channels that reside in the outer row of the core for three or more
cyc'es should not be shuffled inward.

In addition, by letter dated July 11, 1984, the applicant proposed to perform
a control rod drive friction test for those cells that exceed these general
guidelines or contain channels with exposures greater than recommended expo-
sures. The applicant also stated that fuel channel deflection measursments
might be used to identify the amount of remaining lifetime for those channels
that exceed the general guidelines and exposure level.

Because of the similarity of the proposed program to the programs approved for
LRG-II and Zimmer, the staff concludes that the Shoreham channel box management
program is acceptable. Thus, the channel box license condition is removed, and
the item is considered resolved.

However, the staff is continuing its review of the channel box deflection pheno-
menon, and if the review indicates that modification of the proposed steps is
necessary, the applicant will be so notified.

4.4 Thermal-Hydraulic Design

4.4.1 Evaluation
4.4.1.1 Thermal-Hydraulic Analysis Methods and Thermal-Hydraulic Stability

To ensure that the thermal-hydraulic safety design criteria regarding the
thermal-hydraulic stability margin will be met for operations beyond the first
cycle core, SER Section 4.4.2 stated: "Operating beyond Cycle 1 is not permit-
ted until a new stability analysis is provided and approved for the second
cycle of operation.”

The applicant has been notified that the existing analyses do not support
operation beyond Cyclc 1. By letter dated October 19, 1984 (SNRC-1095), the
applicant agreed to submit for staff review the similar analytical results
including the minimum critical power ratio (MCPR) limits and thermal-hydraulic
stability margin, as part of the reload licensing application for operation
beyond Cycle 1 core operation. On the basis of this agreement, the staff has
concluded imposition of the license condition quoted above is not necessary.
The staff will review the analytical results when they become available, and
provide the evaluation results in a future safety evaluation.
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4.4.1.2 Single Loop/Natural Circulation Operation

In Sections 4.4.1 and 4.4.2 of the SER, the staff determined that operation of
the Shoreham reactor in either the natural circulation mode or with only one
operating recirculation loop could not be permitted until supporting safety anal-
yses had been submitted and approved. The SER further stated that the license
would be conditioned to prohibit such operation. Because Section 3.4.1.1 of

the Shoreham Technical Specifications requires that two reactor coolant system
recirculation loops must be in operation at all times when the reactor is in
operational conditions 1 and 2 (except during special tests), the imposition of
this license condition would be redundant and is, therefore, not necessary.
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5 REACTOR COOLANT SYSTEM AND CONNECTED SYSTEMS

5.3 Reactor Vessel

5.3.1 Reactor Vessel Materials

In Section 5.3.1 of SSER 3 and SSER 4, the staff reported the results of its
review of the Shoreham reactor vessel materials. The staff indicated that
exemptions would be required to Paragraphs '"I1.B.3, III.B.4, III.C.2, IV.A.2.c,
IV.A.3, and IV.B of Appendix G, 10 CFR 50 and Paragraph II.B of Appendix H,

10 CFR 50. Since those evaluations were proposed, however, Appendices G and

H have been revised. The revisions became effective on July 26, 1983.

In Tieu of the requirements in Appendix G (which were discussed in the staff's
previous safety evaluations), the revised Appendix G requires that the frac-
ture toughness program meet the edition and addenda of the Boiler and Pressure
Vessel Code of the American Society of Mechanical Engineers (ASME Code), as
permitted by 10 CFR 50.55a. As discussed in the staff evaluation, the frac-
ture toughness test program for Shoreham does not comply with the ASME Code
fracture toughness requirements. However, Paragraph III.A of Appendix G per-
mits, for a reactor vessel that was constructed to an ASME Code earlier than
the Summer 1972 Addenda of the 1971 Edition, that the fracture toughness data
and data analyses may be supplemented in a manner approved by the Director,
Office of Nuclear Reactor Regulation, to demonstrate equivalence with the frac-
ture toughness requirements of the Appendix. Shoreham was constructed to an
ASME Code that was earlier than the Summer 1972 Addenda of the 1971 Edition.

In the safety evaluation, the staff considered the fracture toughness data and
data analyses that were presented by the applicant. The staff considers that
the data presented by the applicant demonstrate that the fracture toughness
properties of the ferritic reictor coolant pressure boundary materials are

equivalent to those required by the Appendix. Hence, exemptions to Appendix G
are no longer required.

As a result of changes to Appendix H to 10 CFR 50, the Appendix H exemption is
no longer required because the licensee's reactor vessel surveillance program
complies with the revised Appendix H requirements.
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€ ENGINEERED SAFETY FEATURES

6.2 Containment Systems

6.2.2 Containment Isolation System

6.2.3.1 Background

In Section 6.2.3 of SSER 3 and SSER 4 the staff reported the results of its
re w of the containment isolation provisions for certain instrument lines
that penetrate reactor containment. In those evaluations, the staff deter-
mined that certain classes of instrument lines did not meet the explicit
requiremerits of GDC 56 and did not satisfy the requirements of the acceptable
alternative methods described in Regulatory Guide (RG) 1.11. However, the
staff did determine that the facility could operate in its present condition
until the first refueling outage, at which time the instrument lines would
have to be modified. By letter dated November 9, 1984 (SNRC-1105), the appli-
cant formally requested an exemption from the provisions of GDC 56 for these
instrument lines.

6.2.3.2 Discussion

The containment isolation capability required by GDC 56 is intended to preclude
the release of radiocactive material from the containment following an accident
inside the containment. This is normally accomplished by providing two isola-
tion valves on each line. Although the instrument lines in question have only
a single manual valve for isolation purposes, all instruments (including the
internal pressure boundary of the instrument), sensing lines, and standpipes
identified as extensions of the primary containment boundary are capable of
maintaining pressure boundary integrity during and following postulated design-
basis events concurrent with a seismic event. During plant operation, the
integrity of tne instrument lines is demonstrated by the proper operation of
the instruments. Following an accident, loss of integrity can be postulated
only as a random passive failure of the instrument line pressure boundary. This
is an extremely unlikely avent. The peak pressure that would be experienced by
the lines and instruments during an accident is limited to the projected peak
containment pressure of 46 psig, whereas the design pressure of the instruments
and tubing is much greater than the projected peak containment pressure. The
integrated leak rate test and other tests conducted on these lines during the
construction or pre-operational testing phases demonstrate this capability.
Thus, the design provides substantial double barrier protection.

The staff notes, however, that one exception to this analysis exists: a static
0-ring for pressure switch 1T49-PS085. However, this instrument is used for
periodic containment leak rate testi.g, does not provide a safety function,

and has its own manual isolation valve. The individual manual isolaticn valve
upstream of this instrument will be maintaineu normally closed until the
0-ring is demonstrated to maintain pressure boundary integrity under the con-
ditions described above.
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In addition, each instrument line in question is sized so that if a postulated
failure of the piping or of any component (including any valve body in the
line outside primary reactor containment) were to occur during normal reactor
operation

(1) The resuiting leakage will be reduced to the maximum extent practical
consistent with other safety requirements.

(2) The integrity and functional performance of the secondary containment and
its associated safety systems (e.g., filters) will be maintained.

(3) The potential offsite exposure will be substantially below the guidelines
of 10 CFR 100.

During operation in Phases I and Il of low power testing, primary containment
isolation capability is not required because primary containment is not, and
need not be, established. Indeed, there can be no release of fission products
because none will be generated during Phase I and a negligible quantity exists
during Phase II. Thus, this exemption request has no impact on the safety of
the plant during these phases.

Beyond Phases I and II, operation of Shoreham with the current design would

be, in substance, as safe as operation of a plant in full compliance with

GOC 56 or RG 1.11 (which provides guidance for complying with GDC 56). First,
viewed in the context of the overall safety of the plast, the exemption request
has little safety significance. Only a relatively small number of the plant's
containment instrument line penetrations do not meet GDC 56. Moreover, the con-
dition will only exist for a small fraction of the life of the plant because
the staff will condition the Shoreham license to require the applicant to make
the necessary modifications to the plant prior to startup after the first
refueling outage. Because loss-of-coolant accidents are 2xtremely unlikely
events, the probability that one would occur during the first cycle of opera-
tion is very remote. Second, the current design provides single barrier pro-
tection with a backup manual isolation valve on the instrument lines in ques-
tion. Third, each instrument line is sized to minimize the radiological conse-
quences of a rupture.

Although operation with the proposed exemption would not provide exactly the
same margin of safety as would operation in Tull cempliance with GDC 56, the
staff is not required to deny an exemption if granting it wouid reduce a margin
of safety by only an insignificant amount. As discussed in its Initial Decision
(ASLBP No. 77-347-01C-0L) dated October 29, 1984, the Atomic Safety and Licens-
ing Board determined that "the question of 'as safe as' must be approached in a
functional sense (does it serve the purpose of protecting public health and
safety) rather than in an absolute sense (is it the very best possible machine
available for the purpose)" (Initial Decision, p. 26). In the staff's view, on
the basis of the technical discussion presented above and in SSER 3 and SSER 4,
the current configuration of the containment isolation provisions for these
instrument lines is substantially as safe as a configuration that would meet the
literal requirements of GDC 56 or RG 1.11. For that reason, the staff concludes
that operation of Shoreham, until the first refueling outage without the
installation of additional containment isolation valves in the instrument lines
discussed in SSER 4, would be substantially as safe as operation in full com-
pliance with the regulations and, therefore, the standard set forth by the
Commission in CLI-84-8 is satisfied. It is, therefore, acceptable.
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As set forth in the Commission's decision in Shoreham gLong Island Lighting
Company) (Shoreham Nuclear Power Station, Unit 1), CLI-84-8 (May 16, >
the Commission regards the use of the exemption authority under 10 CFR 50.12
as extraordinary. The avsilability of an exemption requires a finding of
exigent circumstances that favor the granting of an exemption. Pursuant to
the Commission's Shoreham decision, a determination as to whether exigent
circumstances warrant an exemption should include a consideration of the stage
of the facility's life, any financial or economic hardships, any internal
inconsistencies in the regulation, the applicant's good faith effort to comply
with the regulation from which an exemption is sought, the public interest in

adherence to the Commission's regulations, and the safety significance of the
issues involved.

With regard to the stage of the facility's life, construction of Shoreham is
complete and the facility is ready for fuel loading, lew power testing, and
eventual commercial operation. Absent the requested exemption and consequent
authorization to load fuel, conduct low power testing, and generate power, the
facility would remain idle, unused, and untested until the additional contain-
ment isolation valves are installed and testing is complete. Thus, without
the requested exemption, testing and eventual operation would be delayed. In

this circumstance, the stage of the facility's 1ife would appear to favor
issuance of the exemption.

With regard to financial or economic hardships, in its October 29, 1984 Initial
Decision (ASLBP No. 77-347-0IC-0L), the Atomic Safety and Licensing Board noted
that it is almost self-evident that there must be financial hardship to someone
when there is a physically completed nuclear facility standing unused and
nonproductive b~cause of substantial licensing delays. If this exemption is
not granted, the applicant will be subjected to financial and economic hard-
ships. On the other hand, the staff has identified no financial or economic
hardships that would result if the exemption were granted. Financial and eco-
nomic considerations thus appear to favor issuance of the exemption.

No internal inconsistencies in the regulation are apparent and, in this
instance, this factor appears to weigh neither in favor of, nor against, a
finding of exigent circumstances and issuance of the requested exemption.

As to the applicant's good faith efforts to comply with the regulations, the
NRC staff explicitly approved a delay in installing these isolation valves in
SSER 4, which was issued in September 1983. The applicant is otherwise in
compliance with the provisions of GOC 56, as well as with GDC 55, GDC 57, and
RG 1.11, all of which apply to containment isolation. In these circumstances,
the equities lie in favor of granting the exemption.

Finally, while the public interest favors adherence to the Commission's regu-
lations, the staff has concluded that in this instance, where a limited and
temporary exemption from compliance with GDC 56 for operation until the first
refueling outage has no adverse safety significance (as noted above) and yet
would allow the efficient and expeditious testing and operation of the
facility, it is no® contrary to the public interest to grant the requested
exemption.
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In accordarce with the Commission's directions in Shoreham then, taking into
account the equities of the situation, the staff finds that those equities
weigh in fuvor of granting the requested exemption. In sum, the staff finds--
based on the readiness of the facility for fuel loading, low power testing,
and eventu~l commercial operation, the potential for adverse economic impacts
absent an .xemption, the applicant's good faith efforts at compliance with the
regulations, and the lack of adverse safety significance or any detriment to
the public irerest from granting the requested exemption--that exigent circum-
stances exist that favor the granting of an exemption under 10 CFR 50.12(a).

Based on the foregcing, and in accord with the Commission's decision on
Shoreham, CLI-84-8 and 10 CFR 50.12(a), the staff has concluded that the par-
tial exemption from the requirements of GDC 56, as discussed above, is author-
ized by law, will not endanger life or property or the common defense and
security, and is otherwise in the public interest.

6.2.5 Containment Leakage Testing

6.2.5.1 Main Steam Isolation Valves

Appendix J to 10 CFR 50 requires local leak rate testing of boiling water
reactor main steam isolation valves (MSIVs) at the peak calculated contain-
ment pressure for the design-basis accident (Appendix J II.H.4 and III.C.2).
Furthermore, Appendix J requires that the measured leak rates be included in
the summation of the local leak rate test results (III.C.3). In Sec-

tion 6.2.5.1 of the SER, the staff concluded that an exemption is justified at
Shoreham to allow local leak rate testing of the MSIVs at a reduced pressure
and to exclude the measured leakage from the combined local leak rate for the
local leak rate test results.

By letter dated November 9, 1984 (SNRC-1105), the applicant formally requested
an exemption from the above provisions of Appendix J to 10 CFR 50.

Testing the MSIVs at a reduced pressure was accepted by the staff because test-
ing at peak calculated containment pressure produces demonstrably inaccurate
and misleading resuits. This is true because each main steamline has two MSIVs
configured so that post-accident pressure in the steamlines serves to seat the
valves rather than open them. To test the two MSIVs simultaneously, however,
the line between the valves must be pressurized, so the pressure appiied to

the inboard valve is in the direction reverse to that expected during an acci-
ent. This testing in the reverse direction tends to unseat the inboard valve,
lifting the disc, and permitting leakage past it at peak calculated containment
pressure. Thus, testing at the peak calculated containment pressure would be
meaningless because the inboard valve would unseat, allowing excessive leakage.

To remedy this problem, the proposed test calls for a test 'ressure of 25 psig
(instead of peak calculated containment pressure of 46 psig, to avoid lifiing
the disc of the inboard valve. The total observed leakage t rough both valves
(inboard and outboard) is then assigned to the penetration. .f the combined
leakage of two valves exceeds the Technical Specification-allowable value for
any one MSIV, further testing is done to discriminate leakage between the

Shoreham SSER 8 6-4



valves. This ensures that no single valve exceeds the allowable leakage that
is assumed for radiological consequences by the safe’y analysis. In addition,
because the inboard valve is tested in the reverse direction, the post-accident
leak rate is likely to be less than the test leak rate, because the valve

would tend to seat more firmly under accident conditions. Although this phe-
nomenon has not been quantified, the effect of the reduction in test pressure

would clearly tend to be offset by the effects of testing in the reverse
direction.

Excluding the measured MSIV leakage from the combined local leak rate for the
local leak rate test results is justified because this type of leakage and

its radiological consequence has been separately accounted for in the safety
analysis. In the event of a loss-of-coolant accident, the MSIV leakage control
system will maintain a negative pressure between the MSIVs. Any leakage into
this space will be discharged into a volume where it will be processed by the
reactor building standby ventilation system before it is released to the environ-
ment. A separate radiological analysis for this potential source of containment
atmosphere leakage was performed and the results are documented in the Shoreham
FSAR, Chapters 6 and 15. The periodic local leak rate test will ensure that the
leakage assumed in the analysis is not exceeded.

Based on this discussion, the staff has concluded that operation of Shoreham with
this exemption is as safe as operation would be without the exemption and is,
therefore, acceptable. The exemption does not have any impact on the operation
of plant equipment. With respect to the adequacy of testing, as shown above,

the testing that will be performed is conservative and, therefore, will yield
results similar to or more conservative than those that would have been

obtained by 1%teral Appendix J testing.

As set forth in the Commission's decision in Shoreham gLong Island Lighting
Company) (Shoreham Nuclear Power Station, Unit 1), CLI-84-8 (May 16, 1964),

the Commission regards the use of the exemption authority under 10 CFR 50.12

as extraordinary. The availability of an exemption requires a finding of
exigent circumstances that favor the granting of an exemption. Pursuant to the
Commission's Shoreham decision, a determination as to whether exigent circum-
stance. warrant an exemption should include a consideration of the stage of the
facil s life, any financial or economic hardships, any internal inconsisten-
cies in the regulation, the applicant's good faith effort to comply with the
regulation from which an exemption is sought, the public interest in adherence
to the Commission's regulations, and the safety significance of the issues
involved.

With regard to the stage of the facility's life, construction of Shoreham is
complete and the facility is ready for fuel loading, low power testing, and even-
tually, commercial operation. Absent the requested exemption and consequent
authorization to load fuel, conduct low power testing, and generate power, the
facility would remain idle, unused, and untested until the MSIVs could be re-
placed or modified to allow such testing as is strictly required by Appendix J.
The staff knows of no similar valves that have been modified to allow such
testing, because exemptions such as this one have frequently been granted to
other applicants and licensees. Replacement of the valves wo!ild require ex-
tensive rework of existing systems and would delay operation significantly. In
this circumstance, the stage of the facility's life would appear to favor
issuance of the exemption.
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With regard to financial or economic hardship, in its Ontober 29, 1984 Initial
Decision (ASIBP No. 77-347-0IC-0L), the Atomic Safety and Licensing Board noted
that it is almost self-evident that there must be financial hardship to someone
when there is a physically completed nuclear facility standing unused and non-
productive because of substantial licensing delays. If this exemption is not
granted, the applicant will be subjected to financial and economic hardships.
On the other hand, the staff has identified no financial or economic hardships
that would result if the exemption were granted. Financial and economic con-
siderations thus appear to favor issuance of the exemption.

No internal inconsistencies in the regulation are apparent, but the staff notes
that this exemption from Appendix J is not unique to Shoreham. In fact, it is
included as part of the Standard Technical Specifications and is consistent
with current regulatory practice for boiling water reactors. This factor,
therefore, appears to weigh in favor of a finding of exigent circumstances and
the issuance of the proposed exemption.

As to the applicant's good faith efforts to comply with Appendix J, the staff
explicitly approved this exemption in the SER, which was issued in April 1981,
so the applicant cannot be faulted for not attempting to make a heroic effort
to fully comply. In all other respects, Shoreham compliec with Appendix J.
In these circumstances, the equities 1ie in favor of granting the exemption.

Finally, while the public interest favors adherence to the Commission's regula-
tions, the staff has concluded that in this instance, where exemption from
strict compliance with Appendix J testing has no adverse safety significance
(as noted above) and yet would allow the efficient and expeditious testing and
operation of the facility, it is not contrary to the public interest to grant
the requested exemption.

In accordance with the Commission's directions in Shoreham then, taking into
account the equities of the situation, the staff finds that those equities
weigh in favor of granting the requested exemption. In sum, the staff finds--
based on the readiness of the facility for fuel lcading, low power testing and
commercial operation, the potential for adverse economic impacts absent an ex-
emption, the applicant's good faith efforts at compliance with the regulations,
and the lack of adverse safety significance or any detriment to the public
interest from granting the requested exemption--that exigent circumstances
exist which favor the granting of an exemption under 10 CFR 50.12(a).

Based on the foregoing, and in accord with the Commission's decision on Shoreham,
CLI-84-8 and 10 CFR 50.12(a), the staff has concluded that the partial exemption
from the requirements of Appendix J to 10 CFR 50, as discussed above, is author-
ized by law, will not endanger life or property or the common defense and secu-
rity, and is otherwise in the public interest.
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7 INSTRUMENTATION AND CONTROLS

7.2 Reactor Trip System

7.2.6 Instrument Setpoints

During the OL review of the Shoreham Technical Specifications, the staff iden-
tified a concern regarding the values selected for protection system instrument
setpoints and, in general, the methodology used to establish the reactor protec-
tion system setpoints. It was determined that additional information would be
required to confirm the applicant's conformance with the Commission's regulations
relevant to the issue of protection system setpoints.

The applicable regulations are: GDC 20, 10 CFR 50.36, and 10 CFR 50.46. GDC 20
states: "...the protection system shall be designed (1) to initiate automatic-
ally the operation of appropriate systems including the reactivity control sys-
tems, to assure that specified acceptable fuel design Timits are not exceeded as
a result of anticipated operational occurrences and (2) to sense accident con-
diticns and to initiate the operation of systems and components important to
safety." 10 CFR 50.36 states: "limiting safety system settings for nuclear
reactors are settings for automatic protective devices related to those vari-
ables having significant safety functions. Where a limiting safety system
setting is specified for a variable on which a safety limit has been placed,

the setting shall be so chosen that automatic protective action will correct

the abnormal situation before a safety limit is exceeded.” 10 CFR 50.46 speci-
fies the performance criteria for the emergency core cooling systems. These
criteria include a maximum peak cladding temperature, a maximum cladding oxida-
tion, a maximum total amount of hydrogen generated, and requirements that core
geometry remain amenuble to cooling for long-term decay heat removal. Guidance

on acceptable methods for complying with these regulations is contained in
RG 1.105.

In an effort to conserve resources and to take advantage of an ongoing review
effort, the applicant joined with several other BWR owners that had formed a*
Licensee Review Group (LRG)--the Instrumentation Setpoint Methodology Group
(ISMG)--so that the requested information could be provided to the staff. The
applicant's commitment to join the ISMG was provided in a letter dated Novem-
ber 23, 1983 from J. L. Smith (LILCO) to Harold R. Denton (NRC).

On July 14, 1983, the staff met with the ISMG at the request of the ISMG. At
this meeting, the ISMG presented an outline of a setpoint wethodology. In re-
sponse te additional questions from the staff, another meeting was held on
January 31, 1984. By letter dated May 15, 1984, from T. M. Novak (NRC) to

J. F. Carolan (Chairman, ISMG), the staff provided its assessment of ISMG meth-
odology. The staff evaluation identified several deficiencies in the method-
ology presented and requested that the ISMG provide additional information in
response to 10 specific concerns. In response to the staff's evaluation, by
letter dated June 29, 1984 (from J. F. Carolan to T. M. Novak), the ISMG pro-
vided an action plan for resclving the outstanding issues. By letter dated
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July 23, 1984 (from B. J. Youngblood (NRC) to J. F. Carolan), the staff
accepted the proposed action plan.

By letter dated November 12, 1984 from J. P. Leonar. (LILCO) to Harold R. Denton
(NRCY, the applicant committed to utilize the ISMG methodology being developed
(if it is suitable for Shoreham) or to develop a plant-specific methodology for
Shoreham (if the ISMG methodology is not suitable) to close out the remaining
items of this concern. This information is to be submitted to the staff within

6 months of the completion of the generic effort. The final acceptability of the
protection system instrumentation setpoints will be addressed after the staff
completes it review of the information.

On the basis of meetings with the ISMG and the applicant's commitment, the staff
concludes that there is reasonable assurance that the information on the setpoint
methodology being developed will verify the acceptability of the proposed setpoints.
In the interim, the staff finds the pr-posed setpoints acceptable.

7.3 Engineered Safety Feature Systems

7.3.6 Loss of Function After Reset

In Section 7.3 of SSER 7 the staff reporte<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>