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August 31, 1984

UNITED STATES OF AMERICA -
NUCLEAR REGULATORY COMMISSION &4 /-~ _,

> P3:07
BEFORE THE ATOMIC SAFETY AND LICENSING BOARD

In the Matter of
LONG ISLAND LIGHTING CO 'PANY Docket No. 50-322-0L-4
(Low Power)
(Shoreham Nurlear Power Sta.. ,
Unit 1)

N N et e e Nt

NRC STAFF PROPCSED FINDINGS
OF FACT AND CONCLUSIONS OF LAW

1. BACKGROUND
1. On March 20, 1984, the Long Island Lighting Company (“LILCO")
filed & Supplemental Motion for a Low Power Operating License. Because
at that time there were admitted contentions in the ongoing operating
license proceeding raising questions about the adequacy of the onsite

backup power system at Shoreham consisting of three diesel generators

manufactured by Transamerica Delaval, Inc. (“TDI").l/ LILCO's Supplemental

Motion relied in part on the adequacy of substitute backup power
sources, including four diesel generators manufactured by the Electro-
Mo.ive Division of General Motors ("EMC") and a 20 MW gas turbine.

Supplemental Motion at 19-20.

1/ The issuance of Jow power licenses is governed by 10 C.F.R.

r § 50.57(c). According to that Section, any party to an ongoing
licensing proceeding has the right to be heard on a2 motion for a Tow
power license to the ex‘ent that its contentions are relevant to the
activity to be autnorized. Because of the pending contentions
challenging the adequacy of the TDI diesels, no credit could be
taken for these diesels in a low power proceedin? before resolution
of these contentions. See Oral Argument of Apri
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4, 1984, Tr. 17-20.
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2. LILCO's Supplemental Motion requested a license to conduct four
phases of low power testing. Phase 1 would involve loading of fuel in
the reactor vessel and precriticality testing. Gunther, Tr. 201-204.
Phase Il would involve initial criticality and testing at power levels of
.0001% to .001% of rated power at essentially ambient temperature and
atmospheric pressure, Gunther, Tr. 204-206; Rao, et 2l., Tr. 285-286.
Phase 111 would involve reactor heatup and pressurizition to rated pres-
sure and temperature conditions (approximately 1% of rated power).
Gunther, Tr. 207-208, Phase IV would involve testing at up to 5% of
rated power. Gunther, Tr. 209-211.

3. A hearing addressing the adequacy of the backup power sources
for low power operation commenced in Hauppauge, New York on April 24,
1984, The next day, the United States District Court for the District of
Columbia issued a temporary restraining order suspending the proceeding.
Tr. 580 et seq. The proceeding was later stayed by the Commission on
April 30, 1984.

4. On May 7, 1984 the Conmission held an oral argument to consiger
the applicability of the Ceneral Design Criteria (found in Appendix A to
10 C.F.R. Part 50), and particularly of GDC 17, to LILCO's Supplemental
Motion. GDC 17 states in pertinent part:

Criterion 17--Electric power systems. An onsite

electric power system and an offsite electric power system

sha11 be provided to permit functioning of structures,

systems, and components important to safety. The safety

function for each system (assuming the other system is not

functioning) shali be to provide sufficient capacity and

capability to assure that (1) specified acceptable fuel

design limits and design conditions of the reactor coolant

pressure boundary are not exceeded as a result of anticipated
operationz] occurrences and (2) the core is cooled and con-
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tainment integrity and other vital functicns are maintained
in the event of postulated accidents.

The onsite electric power supplies, including the
batteries, and the onsite electric distribution system, shall
have sufficient independence, redundancy, and testability to
perform their safety functions assuming a single failure.

5. On May 16, 1984, the Commission issued CLI-84-8. In that
Order, the Commission held that GDC 17 was applicable to low power
operationg/ aﬁd announced that if LILCO wished to seek an exemption from
GDC 17, LILCO would have to discuss:

1. The "exigent circumstances" that favor the granting
of an exemption under 10 C.F.R. 50.12(a) should it be able to
demonstrate that, in spite of its noncompliance with GDC 17,
the health and safety of the public would be protected.

2. Its basis for concluding that, at the power levels
for which it seeks authorization to operate, operation would
be as safe under the conditions proposed by it, as operation
would have been with a fully qualified onsite A/C power source.

C.1-84-8 at 2-3 (footnote omitted).
6. The Commission also stated in Footnote 3 of its order:

The Commission regards the use of the exemption
authority under 10 C.F.R. 50.12 as extraordinary. This
method of relief has previously been made available by the
Commission only in the presence of exceptional circumstances.
See, United States Department of Energy, et al. (Clinch River
Breeder Reactor Flant;, CLI-83-1, 17 %ﬁc 1, 4-6 and cases
cited therzin (1983). A finding of exceptional circumstances

is & discretionary administrative finding which governs the
availability of an exemption. A reasoned exercise of such

2/ LiLCO had previously made it clear that it did not consider the

ot 20 MW gas turbine or the four EMD diesels to be "onsite" power
sources for purposes of GDC 17. Oral Argument of April 4, 1984,
Tr. 44, Because LILCO concededly did not have an onsite AC power
system other than the TDI's (which are involved in the full power
litigation and hence cannot be relied upon for low power operation),
LILCO's alternate configuration of the gas turbine and four EMD's
could not meet the literal requirements of GDC 17 (which requires
both an onsite and offsite power source).
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discretion should take into account the equities of each
situation. These equities include the stage of the
facilit,'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.

Of course, these equities do not apply to the requisite
findings on public health and safety and common defense and
security.

7. On May 22, 1984, LILCO filed its Application for Exemption.
LILCO simultaneously filed Motions for Summary Disposition of Phases 1
and 11. On July 24, 1984, the Board issued an Order granting in part
and denying in part the Motions for Summary Disposition.éf The Board
found that an exemption was needed from GDC 17 for Phases 1 and 11 and
that the issuance nf an exemption raised fuctual issues that required
litigation. The Board also found that the Facts as to Which There is no
Material Dispute included with the Motion (and supported in large part by
the Staff in its Response of June 13, 1984) were not controverted by
either Suffolk County or the State of New York and therefore were deemed
admitted for the purposes of this proceeding. Order of July 24, 1984 at

10-14; see also 10 C.F.R. § 2.749(a).Y

3/ LILCO has requested that the Commission direct certification of the

- Board's Order ruling on the Motions for Summary Disposition and has
also requestad that the Board refer its ruling to the Commission.
Both of these requests are still pending.

4/ In brief, the admitted facts showed that no AC power is necessary

3 during Phase I (Order of July 24, 1984 at 10-118 and that there
would be (for the worst case analysis) on the order of months
following a loss of all AC power before such power would need to be
resotred to the site (Id. at 11-14).
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8. Hearings on the Application for Exemption were conducted in
Hauppauge from July 30th to August 7th, 1984. Direct testimony was pre-
sented by LILCO, the NRC staff, Suffolk County, and the State of New
York. The hearing encompassed all issues raised by the exemption
request except for security-related ma:ters.éj Following the hearings,

oral closing arguments were held in Bethesda on August 16, 1984.

II. THE "AS SAFE AS" STANDARD

9. The second standard established by the Commission in CLI-84-8
is the "es safe as" standard. This standard deals with the safety
aspects of low power operation with LILCO's proposed alternate power
systems (the 20 MW gas turbine and the four EMD diesels). 1In
determining whether this standard is met, two fundamental questions must
be answered. First, what are the demands placed upon backup AC power
during low power operation? And second, what assurance is provided that

these demands will in fact be met in a timely manner?

A. The Need for Backup AC Power During Low Power Operation

10. 1In assessing the need for backup AC power during low power

operation, one must first determine the situations for which backup AC

5/ A separate proceeding concerning security matters is currently in
progress.
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power wou'd be needed at Shoreham, and then determine how long under
these situations the plant could remain in a safe condition without AC
power being restored. To address these matters, the Staff presented
Wayne Hodges and Ted Quay as witnesses. Mr. Hodges is currently a
Section Leader in the Reactor Systems Branch of the NRC. In that
position, he and six engineers whom he supervises are responsible for
the review of primary and safety systems for boiling water reactors. He
has previously been responsible for the review of the capability of
boiling water reactors to cope with loss of feedwater transients ana
small-break loss of coolant accidents. He has also done professional
work for the NRC in the area of thermal hydraulic performarce of the
reactor core and for DuPont's Savannah River Laboratory in the area of
hydraulic and heat transfer testing. He holds a Master's Degree in
Mechanical Engineering and is a registered professional engineer in the
State of Maryland. Tr. 1740-41, 1782-83. Mr. Quay holds a Master's
Degree in nuclear engineering. He has worked for the NRC for nine years
in varying positions. For the last four years, Mr. Quay has been a
Section Leader for the NRC's Accident Evaluation Branch. In that
position, Mr. Quay and his section have been responsible for the review
of fission product attenuation of accident mitigative features of both
operating plants and plants under construction. Tr. 1742-43,
1799-180C. Both Mr. Hodges and Mr. Quay were authors of Section 15 of

Supplement € to the Shoreham Safety Evaluation Report ("SSER 6”).91

6/ SSER was admitted into the record as Staff Exhibit LP-2 and wes
bound into the transcript fallowing page 721.
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11. LILCC presented as witnecses in this area a panel consisting
of Dr. Atambir Rzo, and Messrs. Eugene Eckert, George Dawe, and Robert
Kascsak. Dr. Rao has worked for General Electric for eleven years; in
April of this year he was promoted to Senior Program Manager, Advanced
Engineering. Prior to reaching that position, he held the title of
Manager, Plant Safety Systems Engineering, where his responsibilities
included maraging a group of engineers who performed a variety of plant
safety performance analyses. Tr. 232-33, 266-68. Mr. Eckert is the
Manager of tre Plant Performance Engineering Group at General Electric.
His group's responsibility is to evaluate the transient performance of
Boiling Water Reactors. Tr. 234, 268-70. Vr. Dawe has worked for
Store & Webster Engineering since 1973; he has been assigned to the
Shoreham project since 1974. He currently is Stone & Webster's
Supervisor of Project Licensing for Shoreham. Tr. 235-36, 270-72. MWMr,
Kascsak is LILCO's Nuclear Systems Engineering Division Manager.

Tr. 237-38, 273-274.

12. Neither Suffolk County nor the State of New York provided any
direct testimony on the need for backup AC power during low power
operation.

13. hAs to the need for AC power during Phases I and 11, this Board
in its July 24, 1984 ruling on summary disposition matters found that
there was no need for AC power during Phase I, and that in the worst
cese analysis for Phase 11 (a loss of coolant accident), the plant could
survive for months without restoration of AC power. See Order of

July 24, 1984 at 10-14.
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14. In determining the need for AC power during low power
operation, LILCO reviewed the accident and transient analysis in
Chapter 15 of its FSAR to determine the effect of low power operation on
the public health and safety given the unavailability of TDI diesels.
Chapter 15 provides the results of analyses for the spectrum of
accidents and transients that must be accomodated by the Shoreham plant
to demonstrate compliance with NRC regulations. Rao, et al., Tr. 275-76.

15. 1In performing its Chapter 15 analysis for low power, LILCO
considered Phases 11! and IV together. The results of this analysis
indicated that, at 5% power, three of the 38 events considered in
Chapter 15 could not occur, and of the remaining 35, only four require
the assumption of the unavailability of offsite power. Those four
events are: 1oss of AC power, loss of coolant accident ("LOCA"), steam
line break accident, and feedwater system piping break. Of these
events, the LOCA is the most significant from a safety point of view.
Rao, et al., Tr. 277, 298, 302. The analysis concluded that using very
conservative assumptions, a LOCA at Phase 11l would requre power
restoration in approximately six hours; using more realistic assumptions,
more than a day would be available before core cooling (and hence AC
power) would have to be restored. 1d., Tr. 302-03. LILCO's analysis
indicated that during Phase IV, using the conservative assumptions, AC
power has to be restored within 86 minutes; using more realistic
assumptions, more than three hours are available before power is
needed. 1d. at 307.

16. The NRC Staff also reviewed the Chapter 15 events for their

application to low power operation. The Staff found that five of the 38
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evernts could not occur during Phases 111 and IV (in addition to the
three events ruled out by LILCO (see Tr. 320-22), the Staff determined
that control rod removal during refueling and fuel assembly insertion
error during refueling could not occur by definition). Hodges,

Tr. 1789; SSER 6 at 15-4.

17. In the event of a LOCA, 10 C.F.R. § 50.46(b) gives five 1imits
that must be satisfied. First, the calculated maximum fuel element
cladding temperature shall not exceed 2200°F. Second, maximum cladding
oxidation shall nowhere exceed 17% of the total cladding thickness
before oxidation. Third, the calculated total amount of hydrogen
generated from chemical reaction of the cladding with water or steam
shall not exceed 1% of the hypothetical amount that would be generated
if all the metal in the cladding cylinder surrounding the fuel,
excluding the cladding surrounding the plenum volume, were to react.
Four.h, calculated changes from core geometry shall be such that the
core remains amenable to cooling. Fifth, after any calculated
successful initial operation of the ECCS, the calculated core
temperature shall be maintained at an acceptably low value and decay
heat shall be removed for the extended period of time required by the
long-lived radioactivity remaining in the core. Hodges, Tr. 1784; see
also 10 C.F.R. § 50.46(b)(1) through (b)(5).

18. Mr. Hodges testified that a LOCA is the worst accident that
could occur at 5% power. For a non-LOCA accident, he testified that if
either the Rearcor Cgre Isolation Cooling system ("RCIC") or the High
Pressure Coolant Injection system (HPCI") acts to restore the reactor

water level during the first four days after the accident, a peak fuel
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cladding temperature of 2200°F would never be reached. HPCI and RCIC
are completely independent of AC power; they are steam driven and use DC
power for initial valve operation and turbine control. Hodges,

Tr. 1785; SSER 6 at 15-6 and 15-7. See, also, Rao et al., Tr. 310-11.

18. The Staff reviewed LILCO's analysis of a LOCA at 5% and found
that in the most conservative case, using the approved evaluation model
of Appendix K to 10 C.F.R. Part 50 with no makeup at all, the core could
be without cooling for 55 minutes before the peak cladding temperature
would exceed 2200°F. Still using the Appendix K model, but vsing more
r2alistic peaking factors and considering to some extent the limited
operating lifetime at 5% power, it would take 110 minutes without
cooling to reach the 2200°F limit. Using best estimate models which
have been reviewea and approved by the NRC, the 2200°F limit would not
be reached until more than three hours after the accident (assuming no
cooling). Hodges, Tr. 1786; SSER 6 at 15-7.

20. 1t must be pointed out that the exceedance of the 2200°F peak
cladding 1imit does not result immediately in any kind of fuel failure.
This 1imit was chosen as a conservative value to assure that the fuel
will maintain a coolable geometry when cooling is restored. Some data
indicate th2t fuel cladding could reach a temperature of 2700°F and the
cladding would retain some ductility and the fuel would not melt. If
the 2200°F limit were reached, the rod internal pressure would reach
97.7 psig. Finally, the maximum local cladding oxidation at 2200°F is
64%. At this level of oxidation, the cladding would retain ductility
and would not fracture when exposed to cold cooling water. Therefore,
the core would remain coolable and, without cladding rupture, the

fission products would be retained in the fuel. Hodges, Tr. 1766-88.
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21. During cross-examination, Suffolk County asked Mr. Hodges to
compare the time difference between restoring AC power relying on the
TDI's, ard restoring AC power using the EMD's. Mr. Hodges testified
that backup power sources acceptable for full power operation could
restore power within 15 seconds. If the alternate AC power system
proposed by LILCO for low power operation restored power in 30 minutes,
the peak cladding tempe:ature would reach 1086°F; if qualified TDI's
were available immediately, the peak cladding temperature would reach
only 550°F. Mr. Hodges emphasized that although one could argue that
the safety margin was less using the alternate AC source, that from a
safety standpoint, the difference was "kind of 1ike driving on 2
four-lane bridge, being in the outside lane near the edge as opposed to
the inside lane." Hodges, Tr. 1749-53, 1788.

22. The evidence presented by LILCO and the Staff demonstrated
that the worst event that could occur at low power was a LOCA
simultaneous with a loss of all AC power. Using extremely conservative
assumptions, it was shown that the core would remain in a safe condition
without AC power for at least 55 minutes. Hodges, Tr. 1786. If power
is restored within 55 minutes, no fuel fission products will be released.
1d. This evidence was not controverted by either the County or the State.
Under the circumstances, the Board finds that, in the worst case analysis,
the public health and safety would not be threatened if there is assurance
that AC power can be restored to the site within 55 minutes.

23. Mr. Quay presented testimony addressing the need at low power
for the standby gas treatment system. Tr. 1796-98. The purpose of this
system is to reduce the quantity of radiofodine that would be released to
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the public in the event of an accident. 1d. The system requires AC

power in order to operate. Mr. Quay testiiied that the system is only
used to mitiy..c two accidents: a LOCA and a fuel handling accident., If
AC power is restored within 55 minutes, a LOCA will not result in any

fuel failures. 1d. As for a fuel handling accident, it is not expected
that fuel would be moved during lTow power. 1d. Even in fuel is moved

and a handling accident were to occur, the fission products that could be
released after operation at 5% are substantially less than could be
released after full power operation. It was therefore Mr. Quay's pro-
fessional conclusion that there is no need for a standby gas treatment
system during low power operation. Tr. 1772, 1797-98. Mr. Quay did,
however, testify that if the Board felt it necessary to provide additional
protecticn, restricting the movement of irradiated fuel for 40 days would
result in an additional factor of 20 reduction in the release of iodine

as a result of a fuel handling accident afte. 5% operation. Quay, Tr. 1798.
Mr. Quay's professional judgment that there is no need for the standby

gas treatment system at low power having been uncontroverted, the Board
finds that there is no need to impose a 4C day restriction on the movement

of irradiated fuel.

B. The Assurance That AC Power Can Be Restored in 55 Minutes

24. There are two essential elements that must be considered in
determining whether there is adequate assurance that AC power can be
restored to the plan. in 55 minutes. The alternate power sources requre

manual actions in order to provide power to the plant; what assurance is

there that the necessary actions will be taken to restore power to the




e

plant within 55 minutes? Second, assuming the necessary manual actions,
wha( assurance is there that the machines will actually provide the

power needed when called upon?

1. Manual Actions

25. Testimony concerning the manual actions needed to provide
power from the alternate AC power sources to the site was provided by
LILCO, the NRC Staff, and Suffolk County. LILCO's witness, William Gunther,
is the Operating Engineer for the Shoreham facility. Tr. 198-99. The
Staff's witness, James Clifford, is an Operational Safety Engineer in the
Procedures and Systems Review Branch of the NRC's Office of Nuclear Reactor
Regulation. Mr. Cliffcrd wrote Section 13.5.1 of SSER 6. Tr. 1806-07,
1849, Testifying for Suffolk County were John Smith, George Eley, Cregory
Minor, and Dale Bridenbaugh. Their professional qualifications are set
forth at Tr. 2400-36, 2572-75. None of these gentlemen presented any
evidence of personal involvement in the development or in the review of
procedures concerning manual actions,

26. In the event of a loss of offsite power at the Shoreham site,
LILCC has instructed its operating personnel to take the following
actions. First, the operators are expected to observe operation of
automatic equipment, which in the case of loss of offsite power, would
be the automatic start of the TDI's. If the TDI's fail to start, or if
any necessary loads fail to sequence onto the emergency buses, operators
would be expected to pinually start the TDI's., If the TDI's could not
be started, the operators would be expected to 1ine up the 20 MW gas
turbine. If the 20 MW gas turbine failed to provide power, operators
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would be expected to line up the EMD diesels to the emergency buses.
Procedures have been developed by LILCO to provide instructions for the
operators to implement these actions. Clifford, Tr. 1843, 1850-51.

27. The Staff has reviewed those procedures and witnessed a
demonstration of the operations necessary to restore power using the gas
turbine and a similar demonstration of the operations necessary to
restore power using the EMD's. During the demonstrations, the necessary
actions were taken to restore power using the gas turbine in
approximately four minutes and from the EMD's in approximately nine
minutes. Clifford, Tr. 1051-52.

28. In the course of his review, Mr, Clifford identified a number
of changes the Staff believes are necessary in order to find the
procedural and operational aspects of the alternate AC power system for
Shoreham acceptable. Those changes are listed at pages 13-2 and 13-3 of
SSER 6. Included among the changes are the following:

1. Emergency lighting must be installed at the NSST to illuminate

the disconnects.

2. The portion of the I-beam that protrudes into tne stairwell
leading from behind the control room back panels to the
emergency switchgear room must be removed or padded.

3. The covers for the cabinets in the emergency switchgear room
containing the undervoltage bus program fuses must be clearly
labelled. In addition, the fuse block for these fuses must be
clearly identified within the cabinet.

4. Each operating shift must satisfactorily perform TP 85,84042.3,
"Supplemental Liesel Generator-EMD-(GM); Electrical Functional
Test Procedure."”

. 'Various specified modifications need to be made to the following
procedures: TP 29.015.03 and SP 29,015.03.

The Staff will condition the Shoreham license to require the completion

of these items prior to fuel load. With the resolution of these items
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the Staff concluded that there is reasonable assurance that the operators
at Shoreham will be capable of implementing the necessary procedures fer
restoration of AC power to the emergency buses and equipment using the
gas turbine and the EMD diesels well within the minimum required time of
55 minutes. Clifford, Tr. 1852; SSER 6 at 13-3.

25. Although the procedures call upon the operators to attempt to
draw power fron the TDI's, the Staff's conclusion that the operator
actions are adequate to restore power within 55 minutes does not depend
in any way on the ability of the TDI's to provide power when called upon.
Clifford, Tr, 1843-44, 1852.

30. In their testimony, Suffolk County made the bald assertion that
reliance on operator action in and of itself makes the alternate system
less safe than a fully automated system. Tr. 2579, 2605, 2607, 2608. As
has been noted previously, none of the County's witnesses disclosed any
experience or expertise in the evaluation of the adequacy of operator
procedures. The only two specific problems identified by the County were
the problem of darkness at the NSST disconnects, and whether the
operators would be capable of performing their function in a timely
manner. As to the first problem, the Staff indicated in SSER 6 that it
would require that lighting be installed at the NSST disconnects as a
license condition. SSER 6 at 13-2. As to whether the operators can
perform the required actions in a timely manner, Mr. Clifford testified

that only one operator was needed to perform the required actions outside

of the control room. Clifford, Tr. 1837-3&, 1845. Moreover, while the

County's witnesses indicated their belief that the required actions could

not be taken in a timely manner, cross-examination revealed that these
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witnesses had no idea how much time would be available to the operators
to perform the actions and simply could not explain the basis for their
view that the required actions could not be performed in a “"timely"
manner. Smith and Eley, Tr. 2524-28. Although the County's witnesses
alsc espoused the general view that operator actions are per se less
safe, they never provided any reason to believe that the operators will
be uneble to start the gas turbine and/or the ¢MD's in the time available
to them.

31. The Board finds, based on the evidentiary record developed at
hearing and discussec above, that with the implementation of the license
conditions set forth in SSER 6 at pages 13-2 and 13-3, there is adequate
assurance that the operators at Shoreham are fully capable of performing
the necessary actions to bring power to the plant from the gas turbine or
the EMD's well within the available time of 55 minutes.

2. The Ability of the Alternate System to Provide Power

32. The Staff, LILCO, and the County all provided direct testimony
on the adequacy of the proposed alternate AC power system. The Staff
presented Messrs. John Knox and Edward Tomlinson as witnesses. Mr. Knox
is & Senior Electric Engineer in the NRC's Power Systems Branch;

Mr. Tomlinson is a Mechanical Engineer in the same branch., Mr., Knox has
been involvea in the NRC's review of various facets of electrical systems
associated with nuclear reactors for ten years. Mr. Tomlinson has been

professionally involved in the operation, maintenance and of application
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of diesel engines for more than 24 years. Tr. 1856-57, 2337-2341. Both
gentlemen are responsible for Section 8 of SSER 6. Tr. 1856.

33, LILCO presented as witnesses on the adequacy of the EMD's
Messrs. Thomas lanuzzi and Kenneth Lewis. Mr. lanuzzi is Manager of
Engineering of the Power Systems Division of Morrison-Knudsen. He is
responsitle for direct supervision of personnel involved in the design
and construction of diesel and turbine generator systems., Mr. Lewis is
the Technical Services Manager for the Power Systems Division of
Morrison-Knudsen. He is resporsible for overseeing all of the service
work performad by the Power Systems Division at a number of nuclear
facilities. Tr, 1161-67. In addition, LILCO presented Mr. William
Schiffmacher both at the April hearing and the resume- hearing.

Mr. Schiffmacher is Manager of the Electrical Engineering Department at
LILCO; his testimony provided details about both the gas turbine and
EMD's at Shoreham, Tr, 326-27, 491-500.

34, The County presented as its witnesses on this issue
Fessrs. Eley, Smith, Minor, and Bridenbaugh. Mr. Minor has twenty-four
years of experience in the nuclear industry. He has worked in equipment
design and system design, including areas of equipment qualification and
seismic qualification. His qualifications appear at Tr. 2400-02, 2813-19.
His qualifications show a general background in nuclear power plant design,
but no specific expertise in electric generating systems. See Tr. 2424-28.
Fr. Bridenbaugh has 18 years of experience in nuclear-related endeavors,
and some limited experience with emergency power systems. Tr. z403,

2430, 2626-2635. Mr. Eley and Mr. Smith have broad experience in diesel
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engines for marine application. Tr, 2403-16, 2621-25. Neither Mr. Eley
nor Mr. Smith however has had any experience with EMD diesels. Tr., 2419-20,
2422-23.

35, The configuration of the alternate proposed power source is not
controverted by the parties. The 20 MW gas turbine is located in the
69 KV switchyard, 300 feet south of the Shoreham reactor building. The
turbine is started using a starting which operates on compressed air. A
compressor is provided to automatically maintain sufficient pressure in
the receiver that supplies the compressed air to the starter motor.

Power from the turbine is routed through an existing step up transformer
located in the 69 KV switchyard to the switchyard bus, from whence it
makes its way to the safety related switchgear. Knox and Tomlinson, Tr.
2342, 2346, 2349.

36. Each EMD diesel is rated at 2.5 MW. Each diesel contains two
starting motors, which receive their starting power from a single lead
acid battery. Each diesel has sufficient capability to mitigate the
worst case accident (i.e., restore sufficient power for core cooling).
Power from the diesels is routed through a non-emergency switchgear room
(power from the gas turbine goes through this room as well), to the
safety related switchgear room. Knox and Tomlinson, Tr. 2347, 2350; SSER
6 at page 6-6.

37. The gas turbine and EMD's are designed to start simultaneously
on loss of voltage signal. If power is available from the gas turbine,
the procedure for connecting actual loads to the gas turbine can proceed.
If power is not available from the turbine, procedures for reestablishing
power from the mobile diesel gererators would start. The gas turbine

could provide power to the plant within 10 minutes using conservative
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assumptions, and within 5 minutes using more realistic assumptions. The
diesels could operate cooling equipment within 30 minutes using a
conservative approach and 15 minutes using a more realistic approach.
knox and Tomlinson, Tr, 2351-52.

38. The Staff's review of the alternate power sources is detailed
in Chapter 8 of SSER 6. The Staff identified a number of conditions it
will impose upon LILCO as a result of its reliance on the alternate power

source. Those conditions include:

The automatic transfer between the two normal offsite
power circuits at Shoreham must be remcved or disabled
during low power operation.

A fire barrier or 50 feet of separation must be provided
between the cables associated with the mobile diesel
generators and the RSS and NSS transformers.

A quality assurance program for the gas turbine, the
mobile diese)l generator, and their associated circuits
commensurate with their importance to safety.

The circuits associated with the gas turbine and
four-mobile diesel generators located in the
nonessential switchgear room must be protected in
accordance with the requirements of Appendix R or a
procedure must be available so that power can be
reestablished around the switchgear room within 30 days
from one of the alternate AC power sources.

More stringent testing of both the gas turbine and the
EMD's must be performed. Knox, Tr, 2354-56, SSER 6
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