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opera*2, test and maintain the 54 plant systems identified in
paragrarl 24 of the Notaro Affidavit. The operation of these
systems and the other activities performed during these phases
of low power testing provide extremely valuable training and
hands-on experience for Shoreham's personnel. These activities
include rod withdrawal seqguences, testing and calibration of
neutron monitoring instrumentation, gathering information con-
cerning initial heatup and operation of nuclear steam supply
and power generation systems, initial operation of control sys-
tems, and much other work that cannot be undertaken prior to
heatup of the plant to rated temperatures and pressures.

Notaro Affidavit at 91 12-24. In light of LILCO's intention to
perform expanded training throughout low power testing, Messrs.
Notaro and Gunther estimate that approximately 6,000 manhours
of experience will be gained during Phases III and 1IV. Id. at

1 24.

Operation of the plant during Phases III and IV poses
far less risk to the public health and safety than does op-
eration of the piant at 100% rated power. This reduced risk is
attributable to three factors. First, operation at low power
results in a small inventory of fission products in the core
compared to full power operation. This low fission product in-

ventory substantially reduces the amount of decay heat present

-12-







and IV, 1Id. at 1 24. Of tlie remaining 35 events, 31 do not
require an assumption of the loss of offsite AC power concur=-
rent with the event.4/ Thus, these Chapter 15 results are not
affected by the status of the diesel generators since they are

not required to mitigate these events. Id. at 25.

For the four Chapter 15 events that do assume a lcss of
normal offsite AC power, there is reasonable assurance that
emercency AC power will be available at Shoreham to accomplish
the required safety functions. First, LILCO will have avail=-
able for operation fully tested TDI diesel generators through-
out Phases III and IV of the low power testing program.

Museler Affidavit at 1 11. To ensure the operability of the
TDI diesels during Phases III and IV, LILCO will meet all of
the applicable requirements of the Shoreham Technical Specifi-
cations. The Technical Specifications require that the op=
erability of AC power sources be periodically demonstrated in
the event a diesel or offsite power source is unavailable. For
example, if one diesel or one offsite power circuit is
unavailable, LILCO must demonstrate that the other two diesels

are operable by starting them within one hour and then once

4/ This assumption would be particularly inappropriate for
Shoreham because of the ready availability of alternative AC
power sources, both onsite and offsite. See Schiffmacher Affi-
davit.
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anderfrequency load shedding procedures. In
the 18 years since, there has been no loss of
the entire LILCO grid. There has only been
one incident in which LILCO has lost any ap-
preciable portion of its bulk power transmis-
sion system. That one incident affected
LILCO's system east of Holbrook. Despite the
lack of any procedures then in effect
mandating priority emphasis on restoring
power to Shoreham, power was restored to the
entire Shoreham area within one hour and four
minutes. With the priority procedures now in
effect to restore power to Shoreham and the
availability of several independent deadline
blackstart gas turbines, all of which are de-
scribed below, it has bheen demonstrated by
exercises that today power can be restored to
Shoreham in a matter of minutes.

Schiffmacher Affidavit at ¥ 10 (footnote omitted). In short,
both the nature of the available facilities and their history
of reliability make a system-wide blackout unlikely. Moreover,
LILCO's 138 KV and 69 KV high voltage transmission network is
tied to the New York Power Pool and the New England Power Grid.
Thus, in the event LILCO suffered an internal power deficiency,
an additional 1,090 MW would be avai.abie to LILCO through
threze interconnections with the New York Power Pool and another

<25 MW of power could flow through the tie with the New England
Power Grid. Id. at 19 7, 9.

The configuration of LILCO's transmission circuits

feeding Shoreham further assures the availability of power to

-16-



the site. Shoreham is served by multiple circuits over differ-
ent rights-of-way, as well as an underground line. Four 138 KV
transmission circuits run to Shoreham along two separate and
independent rights-of-way. Additionally, three 69 KV circuits
enter the Wildwood Substation, approximately one mile south of
Shoreham and, from there, a separate 69 KV circuit enters the
site. These transmission lines, like the entire LILCO trans-
mission network, are designed to withstand winds of at least
100 to 130 miles per hour. Schiffmacher Affidavit at 99 12-14.
Moreover, the 69 KV circuit from the 69 KV substation to the
reserve station service transformer is underground and there-

fore less susceptible tc damage. 1d. at ¥ 13.

That LILCO's system will provide power to Shoreham is
further assured by a number of independent gas turbines located

at various places and designed to start during system blackout

conditions. There are 10 gas turbines at Holtsville (approxi=-
mately 20 miles from Shoreham), 5 of which are now, or by April
will be, equipped with blackstart capability, and two of which
already have deadline start capabilities specifically to sup-

port Shoreham.5/ Schiffmacher Affidavit at § 18. Under

S/ "Blackstart" means the ability to start independently of
another power source. "Deadline start" means the capability to

(footnote continued)
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If one assumes the failure all of the sources of power
discussed so far, despite their diversity, redundancy and
reliability, then in the interests of stringent conservatism a
dedicated 20 MW gas turbine is being installed and will be op=-
erational on the site by April 1984. This turbine is equipped
with a fully automatic ("deadline") blackstart capability; it
will start automatically upon the loss of voltage to the 69 KV
bus. Schiffmacher Affidavit at ¥ 20. In only two to three
minutes, it can restore power to the plant's emergency buses.
Id. at ¥ 21.6/ To further assure restoration of AC power,
LILCO's procedures call for concurrent, rather than cequential,
efforts to restore pover to Shoreham using this 20 MW gas tur-
bine and all other available means. Id. at ¥ 20. Thus, this
onsite gas turbine will start immediately and automatically
while system operators simultaneously restore power to the
Shoreham transmission facilities via Holtsville, East Hampton,
Southhold, Port Jefferson, and all of the other available

means. Id.

6/ LILCO plans periodic tests of this 20 MW gas turbine to
ensure its continued operation and reliability. Additionally,
LILCO will maintain a mobile source of fuel at the site should
anything happen to the stationary fuel source for the turbine.
Museler Affidavit at 7 8.



Finally, to go beyond stringent conservatism, LILCO has
assumed the near ircredible =-- that all of the power sources
described above fail. To service this hypothesis, LILCO will
install by May 1984 a block of four 2.5 MW blackstart mobile
diesel generators at Shoreham. These mobile units will be con-
nected directly into the plant's four KV bus network, thereby
being capable of supplying power to the plant's emergency four
KV network. Schiffmacher Affidavit at ¥ 25. Thus, these die-
sels will bypass the station's normal service transformer and
reserve transformer in the event emergency power is needed.

Id. Only two of the four mobile units will be necessary to
provide the power required for safe shutdown under normal or

accident conditions. Id. at ¥ 27.

In sum, there is a backup for every credible failure of
AC power, and more. If one of LILCO's major generating sta-
tions goes out of service, blackstart gas turbines are avail-
able at each. If an extremely unlikely system-wide failure oc=-
curs, power is available through the two power pools to which
LILCO is connected. If these pools fail, independent
blackstart gas turbines at three locations away from Shoreham,
and at each of LILCO's major generating stations, will provide

power to the plant in minutes, using the available transmission
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during Phase III approximately five hours would be available to
restore maxe-up water for core cooling before the limits of 10
CFR § 50.46 and Appendix K were exceeded. Id. at 29, and Cx-
hibit 4. During Phase IV approximately one hour would be
available to restore cooling water. 1d. Giver the ready
availability of both onsite and offsite AC power sources, there
is more than reasonable assurance that the core would be cooled

in the event of a LOCA during Phases III and IV. Id. at ¢ 31.

Finally, to further assure the safety of Phases II, III
and IV testing. LILCO will take steps to place the reactor in a

cold shutdown condition in the event of any of the following:

(a) a "hurricane warning" for the Shoreham
area 1ssued by the National Weather Ser-
vice;

(b) a "tornado warning" for the Shoreham
area issued by the National Weather Ser-
vice;

(c) a "severe storm warning"” for the
Shoreham area issued by the National
Weather Service;

(d) a prediction for the Shoreham area by
the National Weather Service of abnor-
mally high tides greater than S5 feet
above mean high water within 24 hours;

(e) an indication of seismic activity of
.0lg on the on the Shoreham seismic mon-
iters;

(f) the unscheduled outage of two of the
four LILCO inteirconnections to Consoli=-
dated Edison and the New England Power
Grid; and
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onsite diesel acceptable in light of high availability of
offsite power). Significantly, St. Lucie involved an applica-
tion for a full power license; LILCO is requesting permission

to operate only at low power.

In conclusion, the presence of fully tested TDI die-
sels, a reliable transmission system, the availability of
other, multiple sources of AC power, both onsite and offsite,
and the numerous, systematic measures that LILCO will take to
prevent the loss of emergency power, all provide reasonable as~-
surance that Shoreham can operate up to 5% of rated power withe-

out undue risk to the public health and safety.

ITII. REFERRAL AND CERTIFICATION

Referral pursuant to 10 CFR § 2.718(i) and certifica-
tion pursuant to § 2.730(f) are governed by the same test, as

this Board has observed:

Whether review should be undertaken on "cer-
tification" or by referral before the end of
the case turns on whether a failure to ad-
dress the issue would seriously harm the pub-
lic inteiest, result in unusual delay or ex-
pense, or affect the basic structure of the
proceeding in some pervasive or unusual man-
ner.

Long Island Lighting Co. (Shoreham Nuclear Power Station, Unit




1), LBP-83-21, 17 NRC 593, 598 (1983); Duke Power Co. (Catawbs:

Nuclear Station, Units 1 and 2), ALAB-687, 16 NRC 460, 464

(1982); Consumers Power Co. (Midland Plant, Units 1 and b 2 P

ALAB-634, 13 NRC 296, 99 (1981).8/

Compelling circumstances exist giving rise to a need
for both prompt and final determination of the issues now pre-
sented. Failure to resolve them expeditiously will seriously
harm the public interest. It will deprive LILCO of the oppor=
tunity to have Shoreham's personnel gain valuable experience
and to test the plant's systems during an extensive period of

low power operations. See generally Notaro Affidavit. And it

will impair LILCO's capacity to move quickly toward full power
operation once the TDI diesels have successfully completed the

litigation process. Intolerable delay and expense will, in

8/ Section 2.718(i) permits the presiding officer of the
Board to "[c]ertify Questions to the Commission for its deter=-
mination, either in his discretion or on direction of the Com-
mission." This has been interpreted to allow referral of a
question to the Commission (thrcugh the Appeal Board) before
Board decision. E.g., Long Island Lighting Co.. 17 NRC 593
(1983). As to those matters upon which the Board has already
ruled, § 2.730(f) provides:

When in the judgment of the presiding offi-
cer prompt decision is necessary to prevent
detriment to the public interest or unusual
delay or expense, the presiding officer may
refer the ruling promptly to the Commis-
sion, and notify the parties either by an-
nouncement on the record or by writter no-
tice if the hearing is not in session.

-



fact, result should this supplemental motion become mired in a
procedural morass. The acute demands of the situation stem
from the physical completion of the plant, the enormous finan-
cial investment in it, an investment that now generates nothing
but :*rying charges, and Shoreham's unigue capacity =-- once it
begir: 4v generate electricity =-- to lessen Long Island's now

utter dependence on foreign oil to fuel its power plants.

IV. CONCLUSION

For the reasons discussed, LILCO is entitled now to a
license to conduct the activities in Phases I through 1V of
Shoreham's low power testing program. The activities in Phases
I and II pose no risk to the public health and safety, even in
the absence of AC power. In Phases III and IV, fully-tested
TDI diesels coupled with alternative, multiple sources of AC
power, both offsite and onsite, provide reasonable assurance
that AC power will be available in any emergency that may
occur. Thus, Phases III and IV also pose no undue risk to the
public health and safety. Accordingly, LILCO urges the Board
to refer this supplemental motion to the Commission for prompt
and final disposition, or failing that, to rule as quickly as
is feasible on the issues presented and then certify the

Board's decision directly to the Commission.
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(2) I have a Bachelor of Mechanical Engineering degree
(1970) and a Master of Eusiness Administration degree (1974).
i completed the General Electric BWR simulator program in July
1976 and obtained certification at the RO and SRO levels. In
November 1982, I obtained a Senior Reactor Operator license on

Shoreham.

(3) My name is William E. Gunther, Jr. and I have been
the Operating Engineer for Shoreham since April 1983. My du-
ties and responsibilities include the direction of the day-to-
day operation and shutdown of all station equipment, final ver-
ification of all operating procedures, participation in initial
requalification and replacement training programs for licensed
and unlicensed operators and the establishment and maintenance

of system operability to support fuel load.

(4) I have a Bachelor of Science degree in Electrical
Engineering (1970) and a Master of Science degree in Electrical
Engineering (1971). I earned a Senior Operator Certification
from the General Electric Company on the Brunswick Unit 2 BWR
in 1975 and I completed the General Physics Company BWR si=-
mulator program in December 1981 and obtained certification at
the RO and SRO levels. 1In November 1982, I obtained a Senior

Reactor Operator license on Shoreham.






(A) Water chemistry surveillance
testing. This testing must be performed
prior to, during and after the fuel loading
operation. The purpose of water chemistry
surveillance testing is to ensure clarity of
the water so that the fuel loading process
can proceed and to minimize the amount of the
corrosion products in the primary system.

(B) <Contrel rod drive stroke time and
friction tests. These tests are performed
during the fuel loading step to ensure that
the reactor shutdown capability is maintained
at all times and to ensure the control rod
drive mechanisms are performing as designed.

(C) Installation, calibration and
utilization of special startup neutron in-
strumentation. This instrumentation is re-
quired for core loading activities to ensure
proper monitoring of core zonditions by the
Operating, Reactor Engineering and Instrumen-
tation and Control personriel. Source range
monitor testing and alignment tests calibrate
the neutron monitoring instrumentation and
verify proper final alignment of this vital
equipment.

(D) Core verification instrument op=-

erability check. These checks are performed

to verify that the equipment utilized to de-

termine that the core has been loaded coir-

rectly is operable. Final core verification

checks are completed at this time.

The tests listed in (A) through (D) above involve valu~
able supplemental training and experience for personnel as-
signed to the Reactor Engineering Section, Radiochemistry Sec-
tion, Operating Section, Maintenance Section and

Instrumentation and Control Section. The training described in



steps (B), (C) and (D) can be fully accomplished only during

the fuel load operation.

(7) Following placement of the fuel in the vessel, a
number of tests must be performed to verify the operability of
systems prior to going critical in the reactor. This phase of
startup testing takes approximately 150 hours and includes the

following:

(A) Local Power Range Monitor (LPRM)
sensitivity data. During this test, the 31
local power range monitor strings are cali-
brated and verified to be operable. Instru-
mentation and control technicians will per-
form this testing, and obtain training in the
use of calibration procedures and special
test equipment.

(B) Zero power radiation survey for
background readings. Various locations in
the plant are surveyed by health physics
technicians to determine background radiation
levels with fuel in the vessel.

(C) Recirculation system instrument
calibration checks. Operation of the
recirculating pumps with fuel in the vessel
is conducted to determine core internal pres-
sure drops and to verify system performance.
Operation of “he system above minimum speeds
with che vessel internals installed can be
accomplished only with fuel in the reactor.

(D) Control rod drive scram time
testing. Following fuel load, each control
rod drive mechanism is scrammed from its full
withdrawn position following control rod cou-
pling surveillance testing to verify that rod
insertion can be accomplished witnin the pre-
scribed time.



(E) Cold MSIV timing. This functional

test of the main steam isolation valves

verifies that their opening and closing times

are within technical specification acceptance

criteria.

Again, the testing and activities described in (A)
through (D) above can be accomplished only after fuel has been
placed in the vessel. The experience and training gained from
these activities will be an invaluable Shoreham-specific aug-

mentation to the years of extensive preoperational training

that the reactor operators have previously undergone.

Phase II: Cold Criticality Testing

(8) This phase involves a specified control rod with-
drawal sequence that results in achieving reactor criticality
at extremely low power levels (.0001% to .001% of rated thermal
power). In addition, this step involves shutdown of the reac-
tor by inserting all control rods in reverse order. While
withdrawing each rod, reactor operators monitor the effect of
its withdrawal in terms of neutron flux. By analysis and cal-
culation, Reactor Engineering personnel are able to assign a
"worth" to each control rod, i.e., the effectiveness of each
rod in controlling reactivity. Important operator hands-on ex-
perience is gained during this step. Reactor operators must

annually perform a minimum of ten reactivity control



manipulations. This experience provides additional training
for reactor operators in the use of appropriate instrumentation
and equipment to determine when criticality is achieved during
the withdrawal of control rods. This important axperience on
the Shoreham reactor can be gained only aiter fuel has been
placed in the vessel. Similarly, Reactor Engineering personnel
obtain valuable training and experience during this closely
monitored activity. LILCO plans to repeat the operations dur-
ing this phase of low power testing to offer each operating

shift crew this valuable BWR experience.

(9) Cold criticality testing requires plant mainte-
nance personnel to install vessel internals in accordance with
station procedures and with all refuel floor constraints in
place. Maintenance personnel gain experience with tlie op-

eration of the refuel bridge and reactor building crane.

(10) Also performed at this time is the installation of
the expansion and vibration instrumentation. Cold baseline
data are obtained at this point to determine pipe movement as
heatup occurs later in the low power test program. The data
provide a benchmark against which subsequent test results can

be assessed.



(11) During the course of fuel loading, precriticality
testing, and cold criticality testing, the plant staff must
place in service, operate, test, and maintain 41 systems.
These reactor systems and support systems include the follow-

ing:

Control Rod Drive System (CRD)

Core Spray System

Diesel Generator

4160 V System

480 V System

120 V AC Instrument Bus

120 V AC Reactor Protection System (RPS)

120 V AC Ininterrupted Power Supply

125 V DC System

24 V DC System

Low Pressure Coolant Injection (LPCI)

HVAC-Drywell Cooling

Reactor Building Closed Loop Cooling Water System (RBCLCW)
Reactor Building Normal Ventilation System (RBNVS)
Residual Heat Removal System (RHR)

Reactor Recirculation System

Service Water

Reactor Building Standby Ventilation System (RBSVS)
Standby Liquid Control System

Condensate System

Feedwater System

HVAC - Control Room

HVAC - Turbine Building

Reactor Water Cleanup System

Station Air System

Turbine Building Closed Loop Cooling System
Containment Area Leakage Detection System

RBSVS & CRAC Chilled Water Systems

Neutron Monitoring Instrumentation

Reactor Manual Control

Radwaste Liquid Collection and Processing
Circulating Water

Demineralized Water

Well Water and Domestic Water System

Normal Station Service Transformer and 138 KV System
Reservs Station Service Transformer and 69 KV System



Fire Protection System

Fire Suppression System

Reactor Vessel Water Level

Radiation Monitoring System

Heat Tracing System

The operation of these systems provides valuable
training and experience to operating plant personnel, including
licensed operators. LILCO plans to repeat certain of the ac-
tivities in this phase of low power testing to provide addi-
tional, valuable BWR operating experience. It is estimated that
there will be 5000 total manhours of training accomplished and
achieved during fuel loading, precriticalit testing, and cold
criticality testing described above.

Phase III: Heatup and Low Power Testing to Rated
Pressure/Temperature Conditions (Approximately 1% Rated Power)

(12) During this phase of low power testing, reactor
heatup and pressurization commences and the power level is
taken in progressive steps to 1% of rated power. Along the
way, the heatup and pressurization of the reactor vessel and
associated piping systems enables the plant staff to perform
important tests relating to thermal expansion of piping and in-
tegrated system operation under actual operating conditions.
The principal steps astociated with this phase of low power

testing are described below.
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(13) Rod withdrawal sequences are followed to achieve
criticality and system heatup from ambient conditions to 150
psig. During this step, the following tests and training are

accomplished:

(A) Conduct Source Range Monitor (SRM)
response testing to verify source range moni=-
toring calibration and response;

(B) Establish condenser vacuum follow~
ing establishment of steam seals and other
main turbine auxiliary systems;

(C) Obtain initial baseline readings
for Nuclear Steam Supply (NSS) system thermal
expansion;

(D) Place steam jet air ejectors in
service on main steam;

(E) Achieve warmup of the High Pressure
Coolant Injection (HPCI) and Reactor Core
Isolation Cooling (RCIC) systems;

(F) Achieve controlled warmup of reac-
tor feed pump turbines and integrated op-
erations of the condensate and feedwater sys-
tems;

(G) Obtain Intermediate ikange Moni-
tor,Source Range Monitor (IRM/SRM) overlap
data;

(H) Obtain Intermediate Range Monitor
(IRM) range 6-7 overlap data; and

(I) Perform an Average Power Range Mon-
itor (APRM) calibraticn while heating up.

Operating personnel and instrumentation and control
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(17) With the reactor coolant system pressure between

550 psig and 800 psig, the following testing is performed:

(A) Conduct a drywell temperature in-
spection and gather data for system thermal
expansion tests;

(B) Obtain Reactor Building Closed Loop
Cooling Water System (RBCLCW) performance
data;

(C) Scram selected control rods to ob-
tain scram time data.

(18) With the reactor coolant system pressure at 800
psig and heatup to 920 psig, the following occurs:
(A) Scram selected control rods for
scram time data;
(B} Obtain system thermal expansion

data for nuclear steam supply systems and
balance of plant systems.

Phase IV: Low Power Testing (1-5%)

(19) During this phase of low power testing, the power
level is taken in progressive steps from 1% to 5% of rated
thermal power. With the reactor coolant system at rated tem-
perature and pressure, the operator will withdraw rods and open
one Main Turbine bypass valve to establish a steam flow such
that core thermal power is less than 5% rated thermal power.
Once this condition is established, the following tests are

performed:
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Atomic Safety and Licensing
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U.S. Nuclear Regulatory
Commission

Washington, D.C. 20555

Secretary of the Commission

U.S. Nuclear Regulatory
Commission

Washington, D.C. 20555

Atomic Safety and Licensing
Board Panel

U.S. Nuclear Regulatory
Commission

Washington, D.C. 20555

Martin Bradley Ashare, Esqg.
Attn: Patricia A. Dempsey, Esqg.
County Attorney

Suffolk County Department of Law
Veterans Memorial Highway
Hauppauge, New York 11797

Herbert H. Brown, Es3.*

Lawrence Coe Lanpher, Esqg.

Karla J. Letsche, Esq.

Kirkpatrick, Lockhart, Hill,
Christopher & Phillips

8th Floor

1900 M Street, N.W.

Washington, D.C. 20036

Mr. Marc W. Goldsmith
Energy Research Group
4001 Totten Pond Road
Waltham, Massachusetts 02154

MHB Technical Associates
1723 Hamilton Avenue

Suite K

San Jose, California 95125

Hinton & Williams

707 East Main Street

Post Office Box 1535
Richmond, Virginia 23212

DATED: March 20, 1984

Mr. Jay Dunkleberger

New York State Energy Office
Agency Building 2

Empire State Plaza

Albany, New York 12223

Bernard M. Bordenick, Esqg.*

David A. Repka, Esq.

U.S. Nuclear Regulatory
Commission

Maryland National Bank Build ' .ag

7735 014 Georgetown Road

Bethesda, Maryland 20814

Stephen B. Latham, Esq.
Twomey, Latham & Shea

33 West Second Street

P. O. Box 398

Riverhead, New York 11901

Ralph Shapiro, Esqg.
Cammer and Shapiro, P.C.
9 East 40th Street
New York, New York 10016

James B. Dougherty, Esqg.
3045 Porter Street
Washington, D.C. 20008

Howard L. Blau, Esq.
217 Newbridge Road
Hicksville, New York 11801

Jonathan D. Feinberg, Esq.
New York State

Department of Public Service
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(21) Then comes a second heatup to rated conditions.
During this heatup, the key activities include:
(A) Demonstration of the source range
and intermediate range monitor response to

control rod withdrawal;

(B) GCathering of system thermal expan-
sion data;

(C) Calibration of the average power
range monitors.

(22) When the plant is at rated temperature and pres-
sure, the plant staff verifies that core thermal power is less
than 57 rated thermal power by performing a heat balance.
After the verification of core thermal power is complete, a

RCIC cold quickstart and endurance run are performed.

(23) Subsequent to the completion of the second test
period at 920 psig, the plant will be cooled down to ambient
conditions. During this cooldown, the plant will obtain
huclear steam supply system thermal expansion data for the sec-
ond time. When ambient conditions are reached, the low power
tests are concluded. Repeated startups and heatups to rated
conditions will be performed at Shoreham, however, so that each
operating crew can be given the opportunity to experience plant

response to the tests and activities presented above.
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(24) In order to support and perform all of the func-
tions and tests performed during Phases III and IV described
above, the plant staff will be required to place in service,
operate, test and maintain 54 plant systems. In addition to
the reactor systems and support systems listed in paragraph 12
above, these are as follows:

Automatic Depressurization System (ADS)

HPCI

Offgas System

RCIC

Generator Seal 0Oil System

Main Steam System

Turbine Generator

Turbine EHC

Turbine Lube 0Oil System

Steam Seal System

Area Leakage Detection

Reactor Vessel Pressure and Temperature Systems

Remote Shutdown System
It is important to emphasize once more that the operation of
these systems and the various functions and tests performed
during Phases III and IV of low power testing, as with the ac-
tivities during Phases I and II, will provide valuable training
and experience to operating plant personnel, including licensed
operators. As noted in this affidavit LILCO intends to expand
the fuel load and precriticality testing, cold criticality

testing and lo. power testing activities to provide Shoreham's

operating personnel with additional operating experience above
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that which would result from a corventional fuel load and low
power testing program. It iz estimated that 6000 manhours of
training will occur during Prases I’I and IV, in addition to

the 5000 manhours during Phases I and II.

Jack A. Notaro

William E. Gunther, Jr.

STATE OF NEW YORK )
) To=-wit:
COUNTY OF SUFFOLK )
Subscribed and sworn to before me this day of
March, 1984.

My commission expires:

Notary Public



UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMMISSION

Before the Atomic Safety and Licensing Board

In the Ma‘ter of
LONG TSLAND LIGHTING COMPANY

(Shoreham Nuclear Power Stat
Unit 1)

AFFIDAVIT OF WI

Docket No. 50-322 (OL)

ion,

N Nt St S St

LLIAM G. SCHIFFMACHER

William G. Schiffmacher, beirg duly sworn, deposes and

states as follows:

(1) My name is Wil
been Marager of the Electric
since August 1981. I have b
1965 in a variety of technic
sitiors, the principal ones

July 1972-
Novembeyr 1972

November 1972~
September 1975

liam G. Schiffmacher and I have

al Engineering Department at LILCO
een employed by LILCO since June
al, management and supervisory po-

of which are as follows:

Supervisor, Substation Operations

Responsible for cocrdinating
efforts of 15-20 field personnel
involved in operation of the
electric system.

Supervisor, Transmission and
Intersystem Planning

Responsible for planning and recom-
mending system transmission
projects including substations;
complement of 5 engineers.



September 1975~
December 1977

December 1977~
May 1979

May 1979-
April 1981

April 1981-
August 1981

Manager, Electric System Planning

Responsible for conduct of all

studies and investigations for planning

LILCO's electric facilities.
Division is organized into

four specialties - generation,
economics, transmission and inter-
system studies. Work includes
preparation of reports and testi-
mony for economic and technical
aspects of, among others, Shoreham
and Jamesport nuclear units and
associated transmission and inter-
connection facilities. Personnel
complement of 15 includes 12
engineers, 1 economist and 2
technicians.

Manager, Substation Design and
System Control and Protection

Responsible for the physical-
electrical design of all substa-
tions and complete engineering
and design of all protective
relaying, supervisor control and
telemetering systems for LILCO;
complemeant of 12 engineers.

Manager, Electric System Planning
Same as above.
Manager of Overhead and

Underground Distribution
Materials

(2) As Manager, Electrical Engineering Department, my

duties and responsibilities include responsil.ility for al.

electrical engineering, including overhead and underground

transmission, substation engineering, distribution engineering,






capacity (i) with the New York Power Pool through Con=-
solidated Edison (three ties totaling 1090 MW) and (ii)
with the New England Power Grid through lines beneath
Long Island Sound through Connecticut Light & Power
Company (285 MW). See (A) Exhibit A; Exhibit B (LILCO
Interconnections). This ensures the availability of
sufficient power throughout the system to serve
Shoreham's needs. Moreover, each of LILCO's major
generating facilities is equipped with a backup
blackstart2/ gas turbine to provide starting power
under blackout conditions. As an example, Port
Jefferson is a major generating station with two 185 MW
steam generating units and a blackstart gas turbine

only eleven miles from Shoreham. See (L) Exhibit A.

(b) Within the LILCO system, there are four 138
KV circuits into the Shoreham 138 KV switchyard (see
(D) Exhibit A) along two separate and distinct rights-
ot-way. See (B, C) Exhibit A. Also, Shoreham is
supplied by three separate 69 KV circuits entering a

separate switchyard at wildwood which connects to the

2/  "Blackstart" indicates the ability to be started indepen-
aently of any other power source.







(e) At the site, LILCO is completing the instal-
lation of a 20 MW gas turbine with deadline blackstart
capability. See (I) Exhibit A. This will provide ade-
quate AC power to Shoreham even in the unlikely event

all transmission supplies are lost.

(f) To allow further independence from the LILCO
grid and independence from the normal station service
transformer and reserve station service transformer,
LILCO is in the process of obtaining and installing a
block of four 2.5 MW blackstart mobile diesel genera=-
tors to be located on site and routed into the plant's
emergency 4 KV buses. See (J) Exhibit A; Exhibit C

(Plant 4 KV system).

With this general description of the variety of AC
power sources for Shoreham as background, I will turn next to a
more detailed description of each source and a consideration of
its role in providing additional assurance that adequate AC
power will be provided to Shoreham under normal and emergency

conditions.

LILCO'S SYSTEM GRID AND INTERCONNECTION CAPACITY

(6) LILCO has a generating capacity of 3721 MW



consisting of 2240 MW of baseload steam turbine units, 432 MW
of mid-rangs and peaking steam turbine units and 1049 MW of in-
ternal combustion peaking units consisting of gas turbines and

diesel generators.

(7) In addition te¢ LILCO's bulk power transmission
system, LILCO is interconnected with the New York Power Pool
through Consolidated Edison. This interconnection is made
through three ties providing an additional 1090 MW of power if

needed as follows: 4/

Summer Ratings (MW)

Voltage Normal LTE STE

Lake Success-Jamaica 138KV 238 341 427
Valley Stream-Jamaica 138KV 273 318 441

Shore Road-Dunwoodie 345KV 581 839 1479
(8) 31nce all members of the New York Power Pool

(NYPP) are required to maintain reserve capacity of 18% over
their peak demand, and since the Pool members do not experience

peak demands at the same times, a Pool-wide 22% reserve margin

4/ Exhibit B (LILCO Interconnections) depicts the various
interconnections with their nominal ratings. The slight dif-
{erences in power ratings between Exhibit B and the above rat-
ings resulted from rounding off. Exhibit B also reflects only
normal power ratings and not the long-term emergency (LTE) and
short term emergency (STE) ratings included above.




is achieved. Furthermore, the NYPP operates with enough

spinning reserve to cover the loss of the largest generation

source in the state.

(9) LILCO is also connected with the New England
Power Grid beneath Long Island Sound through the Northport~

Norwalk tieline which is a 138 KV line rated at 285 MW.

(10) Subseqguent %o the Northeast Blackout of 1965,
LILCO implemented substantial measures to increase reliability
of its system. These included installation of blackstart gas
turbines at each of its major generating stations and imple~-
mentation of automatic underfrequency load shedding proce-
dures.5/ In the 18 years since, there has been no loss of the
entire LILCO grid. There has only been one incident in which
LILCO has lost any appreciable portion of its bulk power trans-
mission system. That one incident affected LILCO's system east
of Holbrook. Despite the lack of any procedures then in effect
mandating priority emphasis on restoring power to Shoreham,
power was restored to the entire Shoreham area within one hour

and four minutes. With the priority procedures now in effect

S/ Underfrequency load shedding schemes allow restoration of
a balance between load to be served and generation available by
automatically disconnecting load from the system. Tlis pre-
vents cascading outages of multiple facilities on the system.




to restore power to Shoreham and the availability of several
independent deadline blackstart gas turbines, all of which are
described below, it has been demonstrated by exercises that

today power can be restored to Shoreham in a matter of minutes.

(11) The reliability of LILCO's bulk transmission sys-
tem was further evidenced when Consolidated Edison's system ex-
perienced a blackout in 1977. LILCO's entire bulk transmission
system remained on line and there was no interruption in ser-

vice to the LILCO system.

THE DESIGCNED SYSTEM FOR SHOREHAM

A. Transmission Network

(12) The Shoreham Nuclear Power Station is inter-
connected to the LILCO system through 138 KV and 69 KV cir-
cuists. Four 138 KV transmissiou circuits serve the 138 KV
Shoreham switchyard. Two circuits emanate from the Holbrook
138 KV substation, (B-1) Exhibit A; one from the
Wildwood-Riverhead 138 KV substation, (C=-1) Exhibit A; and one
from the Brookhaven 138 KV substation, (C-2) Exhibit A. See
also Exhibit D (LILCO system di.gram). Two separate and inde-
pendent rights-of-way are provided, each containing two of the

four 138 KV circuits. The 138 KV switchyard is arranged in a
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reestablishment of the 69 KV RSS supply substantially more
quickly than the 72 hours as required in Technical Specifica-
tion "Electrical Power Systems 3/4.8.1.1" without the necessity

of removing the nuclear plant from service.

(14) Both the 138 KV and 69 KV lines form part of the
LILCO network transmission system. This system is designed to
withstand winds of minimum speeds of 100-~130 mph. Other natu-
ral phenomena such as tornadoes, hurricanes and earthquakes
have not adversely impacted LILCO's bulk transmission system.
Nevertheless, when such phenomena are expected, specific pre=-
cautionary proce @s will be invoked as described in the affi-

davit of William J. Museler.

(15) Even in the unlikely event that any of the trans-
mission facilities are damaged, LILCO has the ability to recon-
struct such facilities rapidly. LILCO routinely constructs its
own transmission facilities. Therefore, LILCO has a large
force of trained personnel to construct and restore transmis-
sion facilities. These trained crews are available 24 hours a
day to respond to emergency conditions. In order to assure
prompt responsiveness for the lines serving Shoreham, LILCO is
undertaking extraordinary measures to preplan such an op-

eration. This includes measures such as pre-assigning poles
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and havdware and storing this equipment at optimized locations,
as well as conducting additional training of overhead lines
personnel. Using these measures, LILCO can restore a mile of
69 KV transmission facilities within 24 hours. While it is not
anticipated that such extensive damage would occur on any one
transmission line, this capability prcvides a benchmark
indicating the expeditious manner in which LILCO could restore

facilities.

(16) Additionally, the necessity for reconstructing
transmission facilities at any instant in order to serve
Shoreham is minimized by the nature of the transmission system.
It is a network system of interconnected lines which provide

the ability to route or reroute power over multiple paths.

B. Independent Blackstart Generators

(17) The reliability of LILCO's system providing power
to Shoreham is furtheir ennanced by a number of independent gas
turbines at various locations specifically designed to start
during blackout conditions. Exhibit A shows the location of

these gas turbines discussed below.
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(18) The LILCO system includes 10 gas turbines at
Holtsville, 2 of which are equipped with deadline blackstart
capability and 3 of which will have blackstart capability de-
signed and installed to support Shoreham. See (F) Exhibit A.
All five blackstart turbines are under the ccntrol of and can
be started by the system operator.6/ Power from these gas tur-
bines is capable of beinyg supplied to Shorehan through various
transmission paths ultimately leading to any of the 138 KV
lines or the three 69 KV lines to Shoreham as depicted in ITx-
hibit A. Under simulated conditions, tests have shown that
power can be restored to Shoreham from Holtsville in 6 .iinutes.
The system operator (in close coordination by telephone and/or
radio with the Shoreham control room) deliberately isolates
these gas turbines so that the system uppears to be in a
blackout mode. A unit automatically starts and the operator
then clears a transmission line express to Shoreham. Imple-
mentation of this procedure has been directed in LILCO's Emer-
gency and Unusual Procedures Manual as the paramount priority
for the LILCO system operator in the event of a blackout.

Tests of the Holtsville gas turbines and practice restoration

6/ The system operator controls the entire LILCO grid from a
central point. There are 3 such operators on duty at all times
at Hicksville.
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of power to Shoreham are conducted twice a month. See Museler

Affidavit at 1 18.

£19) There are additional deadline blackstart gas tur-
bines at 2 locations east of Shoreham, Southhold (15 MW) (see
(G) Exhibit A) and East Hampton (20 MW) (see (H) Exhibit A),
either of which is capable of supplying adequate power to
Shoreham in the event the Holtsville units are unavailable.
Power from each of these units is supplied to Shoreham by 69 KV
circuits to Riverhead where routing to Shoreham car continue
via 69 KV or 138 KV lines. See Exhibit D. A description of
testing to assure the reliability of these units is included in
the Museler affidavit. Finally, there is a blackstart gas
turbine at the Port Jefferson 370 MW steam plant eleven miles
to the west of Shoreham which is also capable of supplying

power tc Shoreham. See (L) Exhibit A.

C. Onsite 20 MW Gas Turbine

(20) The redundant methods of restoring power to
Shorehan described above complement and provide yet another
backup for the most rapid method of restoring AC power to
Shoreham which is a dedicated 20 MW gas turbine being installed
at the site. See (I) Exhibit A. This gas turbine has deadline

blackstart capablity and is scheduled to be operational in
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Shoreham is virtuaily idencical to the gas turbine at East
Hampton which has had an operational availability of 97.9%.
LILCO's procedures for testing this 20 MW gas turbine to assure

its reliability are described in the Museler Affidavit.

(23) The 20 MW gas turbine should be able to fulfill
its function even after a seismic event. It is a Turbo Power
and Marine (Pratt and Whitney) gas turbine. There are no sub-
stantive differences between Pratt and Whitney gas turbines
specifically designed in accordance with the seismic building
code and the 20 MW unit at Shoreham. The code reguires that
machines withstand a .39 horizontal acceleration. Accordingly,
Turbo Power and Marine has assured LILCO that the 20 MW gas
turbine would be structurally sound during a design basis
seismic event at Shoreham which would exert only a .2g horizon-
tal acceleration and .113g vertical acceleration. See letter

of John T. O'Brant attached as Exhibit E.7/

7/ There is no seismic information available as to the elec-
trical panels associated with the unit. If the unit were cp-
erating, there is a possibility that it would trip during a de-
sign basis earthquake because of relay contact bounce. It
would restart automatically in a deadline mode after conclusion
or the seismic event if necessary to provide AC power. Howev-
er, usually the gas turbine will be in a standby mode, ready to
Tun and provide power after such a seismic event has occurred
and resulted in some disruption of the normal system power sup-

ply.
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(24) In an effort to minimize the risk of damage to
the fuel tank and associated piping in a seismic event, LILCO
will constantly have available a standby mobile supply of fuel
for the 20 MW gas turbine (and for the 4 mobile diesels dis-
cussed below) by having a loaded tanker truck on site at all

times during low power operation.

MOBILE AC POWER SOURCES

{(25) Though not necessary or required, LILCO will pro=-
vide 2 sixth AC power source to operate upon the unlikely loss
of thcreham's normal designed sources of AC power (i.e., in ad-
dition to the blackstart gas turbines at Holtsville, the
blackstart gas turbines at Southhold, East Hampton and Port
Jefferson and the 20 MW blackstart gas turbine at Shoreham),
LILCO is installing at Shoreham a block of four 2.5 MW General
Motors EMD blackstart mobile diesel generators, model 20-645
E-4, to be directly connected into the plant's 4 KV bus network
which, i turn, will provide power to the emergency 4 KV buses
(see (J) Exhibit A). This provides the additional benefit of
being able to supply power to the emergency 4 KV buses in the
unlikely event of the simultaneous loss of the NSS and RSS

transformers and all three of the TDI diesel generators.
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(26) These mobile diesel generators will be able to
supply power to the plant's emergency systems within 30 minutes

of starting the diesels.

CONCLUSION

e

(27) Even under system blackout conaitions, there are
numerous ways to feed power to Shoreham. For example, upon
loss of the LILCO grid, the multiple units at Holtsville, or
the Southhold, East Hampton or Port Jefferson gas turbines can
generate adequate power. Upon the inability to start any of
these system blackstart gas turbines or upon the loss of the
transmission routes into the site, the onsite 20 MW gas turbine
remains available and will start automatically and provide
power to the RSS transformer. If that were to fail, there are
still four mobile diesel generators available to serve required
plant loads.8/ A maximum of two of the four mobile units9/
would be required for safe shutdown under normal or accident
conditions. Accordingly, based on the historical reliability
of the LILCC grid, the multiple redundant sources of power

available to Shoreham under blackout conditions and the

8/ The three TDI diesels would alsc be available. See
Museler Affidavit at ¢ 11.

9/ Testing may show that only one mobile unit will suffice.
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multiple transmission paths into the area, the availuibility of
AC power to Shoreham is reasonably assured and is considerably

greater than contemplated by applicable NRC regulations.

William G. Schiffmacher

STATE OF NEW YORK )
) To-wit:
CO'INTY OF __ )

Subscribed and sworn to before me this day of

March, 1984.

Notary Public

My commission expires:
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UNITED Turbo Fowar and Marine

TECHNOLOGIES Sysiems, Inc.
TURBO POWER

400 Main Stree!
Eas! Hartiorg, Connecticut 08108
203/565-4321

March 1, 1984

Long Island Lighting Company

175 East 01d Country Road
Hicksville, NY 11801

Attention: Mr. Richard Zambratt

Gentlemen:

In response to your request for information relative to the seismic resistance
capability of TPM FT4 units, the following is offered.
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Even though the structural design o. pre 1975-76 units, which includes the West
Babylon and the Holbrook units, did not incorporate the 0.3g horizontal load
requirement specifically, it is our opinion that all those units would with-
stand the 0.2g horizontal and 0.113g vertical load requirement you mentioned
ard still be operable. The concern about operating through such an event with-
out tripping relays would still apply.

There is one other minor point worth mentioning: 1in a Power Pac (one engine,
one generator), the engine/generator coupling is rigid and provides a fixed re-
straint for the generator rotor which would ~bsorb any axial “g" load without
significant movement. In a Twin Pac (two engines, one generator), the engine/
generator couplings are the flexibie Bendix type which could allow some genera-
tor rotor axial movement due to imposition of horizontal load. This axial
movement might compress one flexible coupling in the directior of movement and
impart a momentary impact load on the power turbine thrust bearing. This
remote possibility could result in a peening of the bearing ball/races leading
to an eventual failure of the bearing. The restraining stretching action of

the oppusite end coupling makes this a minor concern.

The gas turbine itself is designed to withstand much higher “g" loads, due to
severe flight and military shipboard blast load requirements in the 5-10g range.

EXHIBIT E




Long Island Lighting Company
Page 2
March 1, 1984

I hope this satisfies your immediate need.

information, we will pass it along.

vj o, Fo N

John T. 0'Briant
Manager, Product Support

Jfp

If we turn up any additionz]



UNITED STATES OF AMERICA
NUCLEAR REGCULATORY COMMISSION

Before the Atcuic Safety and Licensing Board

In the latter of

LONG ISLAND LIGHTING COMPANY Docket No. 50-322 (OL)

(Shoreham Nuclear Power Station,
Unit 1)

AFFIDAVIT OF DR. GLENN G. SHERWOOD,
DR. ATAMBIR S. RAO, AND MR. EUGENE C. ECKERT

Glenn 5. Sherwood, Atambir S. Rao, and Eugene C. Eckert

being duly sworn, depose and state as follows:

(1) My name is Glenn G. Sherwood. I am employed by
the General Electric Company as Manager, Safety and Licensing
Operation. My business address is General Electric Company,
175 Curtner Avenue, San Jose, California 95125. I have been
employed i this position since 1976. My responsibilities in-
clude supervision of the preparatior of licensing submittals
for General Electric BWRs, including ana'yses performed in
Chapter 15 of safety analysis reports. In particalar, I have
been involved in the supervision of licensing matters for the
Shoreham Nuclear Power Station since the initial submittal of
the Shoreham Final Sa.ety Analysis Report (FSAR). In this re-
gard, I an fandiliar with the analyses performed in Chapter 15

of that document From 1974, when I joined General Electric,
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to 1976, I was the Manager, Program Control Section. My
responsibilities included managing engineering and
manufacturing work flow for General Electric's nuclear group.
I have a Bachelor of Science degree in Engineering from the

U.S. Naval Academy and a Ph.D. in Engineering from the Univer=-

sity of Michigan.

(2) My name is Atambir S. Rao. I am employed by the
General Electric Company as Manager, Plant Safety Systems Engi=-
neering. My business address is General Electric Company, 173
Curtner Avenue, San Jose, California 95125. I was appointed to
my present position in 1¢84. My responsibilities include ECCS
performance analysis, containment performance responce analy-
sis, and plant safety performance evaluations, including FSAR
safety analyses. I have previously held a number of positions
relating to accident and transient analyses since I first
joined General Electric in 1973. Earlier responsibilities have
included modeling and analyzing the thermal hydraulic behavior
of BWR fuel following loss of coolant accidents, assessing the
implication of advances in heat transfer, fluid mechanics,
thermodynamics and two-phase flow ou overall BWR system re-
sponse during transients and loss of coolant accidents, devel-
oping emergency operator guidelines, and assessing containment

thermal hydraulic and radiological response for various
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accidents and transients. I have been assigned as Manager,
Emergency Core Cooling Systems (ECCS) Engineering (1979-80),
and Manager, Containment and Radiological Engineering
{(1982-84). 1 received a Ph.D and a Masters degree in Mechani-
cal Engineering irom the University of California, Berkeley,
and a Bachelor of Technology in Mechanical Engineering from the

Indian Insctitute of Technology, Kanpur, India.

{(3) My name is Eugene C. Eckert. I am emplouyed by
the General Electric Company as Manager, Power Transient Per=-
forming Engineering, a position I have held since 1971. My
business address is General Electric Company, 175 Curtner Ave-
nue, San Jose, California 95!25. I am responsible for estab-
lishing the simulation requirements of the computer models
needed to perform transient analyses, development of design
procedures evaluation of BWR stability, and evaluation and
specification of the fu ctional protection systems required for
reactor abnormal transient protection. Immediately upon
joining General Electric Company in September 1959, I partici-
pated in assignments which included large jet engine control
design, aircraft nuclear propulsion control analysis, nucleas
submarine kinetics and control analysis, and industrial control
simulation analysis at GE's Research and Development Center.

In 1962, I joined General Electric's Nuclear Fnergy Division to
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during fuel load, criticality testing and low power operations.
Although the FSAR considers all phases of the operation of the
plant from fuel load to operation at 100% power, this review
was performed specifically to confirm that operation of the
Shoreham plant during low power operation will pose no undue
risk to public health and safety. The review of Chapter 15 was
divided into three parts: (1) fuel load and precriticality
testing (Phase I), (2) cold criticality testing (Phase II), and
(3) low power testing up to 5% of rated power (Phases III and
IV).1/ The review was based upon the same criteria and bases
as the original Chapter 15 analyses. Where assumption of a
loss or unavailability of offsite power was required in the
original analyses, potential unavailability of the TDI diecel

generators was considered i) this review.

(6) The General Electric review of Chapter 15 con-

firms that operation during the phases identified above will

not result i '.¥ undue risk to the public nealth and cafety.
In fact, th- * from any Chapter 15 event during both the
fuel load anu :riticality phase and the cold criticality

testing phase is essentially non-existent. The risk to the

1/ Parts (1) and (2) correspond to Phases I and II, respec-
tively, as described in the Affidavit of Messrs. Notaro and
Cunther. Part (3) corresponds to Phases III aud IV, combined,
as described in that affidavit.
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public health and safety from the Chapter 15 events postulated
for low power testing up to 5% of rated power is small in com-
parison to the risks already found acceptable for 100% power
operation. As already indicated, this review considered the

impact of potential diesel unavailability.

Phase I: Fuel Loading and Precriticality Testing

(7) This phase of operation of the Shoreham plant in-
cludes only initial fuel loading and precriticality testing.
The reactor will remain at essentially ambient temperature and
atmospheric pressure. The reactor will not be taken critical.
any increase in temperature beyond ambient conditions will be
due only to external heat sources such as recirculation pump
heat. There will be no heat generation in the core. Details
of the steps tc be performed during these operations a:i» de-
scribed in the Phase I discussion in the affidavit submitted by

Messrs. Notaro and Gunther.

(8) The review of the Chapter 15 analysis revealed
that of the 38 ac( .dent or transient avents addressed in Chap-
ter 15, 18 of the events could not occur during Phase I because
of the operating conditions of the plant. An additional &
events could physically occur, but given the plant conditions,

could not constitute events in the context of the Chapter 15
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rod removal error (FSAR § 15A.1.13) and a control rod drop
(FSAR § 15.1.33) and for non-reactor events such as & fuel han-
dling accident (FSAR § 15.1.36) or a liquid radwaste tank rup=-
ture (FSAR § 15.1.32), there could be no radiological conse=-
quences. Therefore, there is no risk to public health and

safety.

(12) Even a loss of coolant accident (FSAR § 15.1.34)
could have no radiological consequences during Phase I. No
core cooling is required. No fission product release is possi-
ble. The fuel simply could not be challenged by a complete
draindown of the reactor vessel for an unlimited period of

time.

(13) In summary, the review of Chapter 15 events for
fuel loading and precriticality testing indicates that many
Chapter 15 events simply cannot occur, and for those that can,
there can be no radiological consequences. Therefore, there 1s
no possible risk to the public health and safety. This conclu-
sion is not affected by any postulated diesel generator
unavailability because it is in no way dependent on the avail-

ability or unavailability of any AC power.

Phase II: Cold Criticality Testing

(14) This phase of low power testing of the Shoreham



-10=-

plant will include cold criticality testing of the plant at es-
sentially ambient temperature and atmospheric pressure. The
power level during this phase of testing will be in the range
of .0001Y% to .001% of rated power. Details of the testing to
be performed during this phase are described in the Notaro Af=-

fidavit.

(15) The review of Chapter 15 revealed that of the 38
accident or transient events included there, 15 of the events
could not occur becauce of the operating conditions of the
plant during Phase I. See Exhibit 2. A number of these events
are not possible because the reactor "'ill be at essentially
ambient temperature and pressure and no steam will be gener-
ated. For example, the generator load rejection event (FSAR
§ 15A.1.1) could not occur during this testing phase because
steam is needed to drive the main turbine generator (o permit
connecting it to the LILCO transmission system. Another exam-
ple, the loss of condenser vacuum event (FSAR § 15A.1.21),
could not occur because it assumes that steam is available to
draw a vacuum in the main condenser. A third example, the in-
advertent HPCI pump start event (FSAR § 15A.1.10), could not
occur because there will be no steam available to power the
HPCI pump, a steam driven ECCS pump. Other Chapter 15 events

could not occur because they are precluded by the configuration
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operational transient as a consequence of instrument line fail-
ure (FSAR § 15.1.30), and feedwater system piping break (FSAR
§ 15.1.37). Thus, many of the Chapter 15 events that are phys=-
ically possible during Phase II remain very unlikely in light

of the plant conditions that will then exist.

(17) DMNonetheless, all 23 possible events contained in
Chapter 15 were reviewed to reaffirm that the consequences of
these events, should one occur during Phase I of low power
testing, would be bounced by the consequences analyzed for the
event considered in the FSAR. A discussion of some of the 23
possible events contained in Chapter 15 illustrates the basis
for this conciusion. The continuous control rod withdrawal
during startup event (FSAR § 15A.1.12) is applicable to op=-
eration in the power, source and/or intermediate range of op-
eration. During cold functional criticality testing, the reac-
tor will operate in the source and intermediate ranges and
therefore the conclusions contained in Chapter 15 are applica-

ile to this event should it occur during this phase of low

power testing. As the FSAR indicates, this event would not re=-
sult in any release of radiocactive material from the fuel at
any power level. Another example is the fuel handling accident
(FSAR § 15.1.36). As stated in the FSAR, the most severe fuel

handling accident from a radiclogical viewpoint is a dropping
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First, the power limitations during low power testing up to 5%
power, the fission product inventory in the core will not ex-
ceed 57 of the values assumed in the FSAR. In fact, because of
the intermittant type of operations conducted during low power
testing, equilibrium fission product inventory for even 5%
power is unlikely to be achievel. This low fission product in-
ventory reduces risk in two ways: (a) the amount of decay heat
present in the core following shutdown is substantially re-
duced, and (b) the amount of radiocactivity that could be re-

leased upon fuel failure is substantially reduced.

(27) The second factor contributing to the signifi-
cantly lower risk during low power operation is the increased
time available for preventive or mitigating action should such
action be deemed desirable by the operator. Longer time is
available because the limited power levels mean that it takes
longer for the plant to reach setpoints and limits. For exam-
ple, on loss of feedwater (FSAR § 15A.1.18), the water level in
the reactor will decrease at a slower rate than if the event
occured at 100% power. This gives the operator more time to
act maruiully to restore feedwater before an automatic action
takes place. Similarly, in the loss of condenser vacuum event
(FSAR § 15.A.1.21), the operator will have more time to identi-

fy the decreasing vacuum and to take steps to remedy the
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situation before automatic actions such as turbine trip,
feedpump trip or main steam isolation ccecur. Another example
is the main steam isolation valve closure event { FSAR

§ 15A.1.4). At five percent power, the amount of heat produced
upon isolation of the reactor vessel (which is followed by a
reactor scram) results in a much slower pressure and tempera-
ture increase than would be experienced at 100% power. This
giv~s the operator more time to manually initiate reactor cool=-
ing rather than relying on automatic action. In effect, the
operator may end the transient before there is any substantial

impact on the p’ant.

(28) The third factor contributing to the signifi-
cantly lower risk during low -ower testing is the reduction in
the required capacity for mitigating systems. Because of the
lower levels of decay heat present following operation at 5%
power, the demand for core cooling and auxiliary systems is
substantially reduced, permitting the operation of fewer sys-
tems and c~mnonents to mitigate any event. It follows that the
AC power requirements for event mitigation are substantially
reduced for 5% power operation as compared to 100% power op=-

eration.

(29) As already noted, only four of the events ana-

lyzed in Chapter 15 require the assumption of the
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loss >f offsite power. For operation at 5% power or less, how-
ever, the turbine generator is not connected to the grid, and
therefore any assumption of induced pert. -Mation to the cffsite

grid is not valid.

(31) Based on our review of Chapter 15, operation of
the plant during low power testing up to levels of 5% of rated
power poses no undue risk to the public health and safety. In
fact, any risk is substantially less than that already found to
be acceptable by the NRC Staff in its review of Chapter 15.
Even 1f the Shoreham TDI diesels are assumed to be unavailable,
there is ample assurance that fuel design limits and design
conditions of the reactor coolant pressure boundary will not be
exceeded as a result of anticipated operational occurrences,
and that the core will be cooled and containment integrity and
other vital functions will be maintained in the event of any

postulated accident.

Glenn G. Sherwood

Atambir S. Rao

Eugene C. Eckert
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STATE OF __ )
) To-wit:
COUNTY OF A

Subscribed to before me this __ day of March, 1984.

Notary Public

My commission expires:
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Exhibit 2

COLD CEITICALITY TESTING

Assumes Un-

Event availability
Chapter 15 Event Categery o’. Offsite AC
3. Generator Load Rejection * N/A
Turbine Trip * N/A
3, Turbine Trip with Failure of
Generator Breakers to Open * N/A
4. MSIV Closures * N/A
8. Pressure Regulator Failure - Open * N/A
6. Pressure Regulator Failure - Closed * N/A
2 Feedwater Controller Failure -
Maximum Demand *h No
8. Loss of Feedwater Heating * N/A
9. Shutdown Cooling (RHR) Malfunction =
Decreasing Temperature *w No
10. Inadvertent HPCI Pump Start * N/A
 § 3 Continuous Control Rod Withdrawal
During Power Range Operation * N/A
» Event not possible.
* %

Event possible but essentially no consequences.




12.

13.

14.

1S,

16,

B

18.
19.
20.
21.
22.

23.

24.

aS.

26.

27 .

28.
29.

Continucus Rod Withdrawal During
Reacter Startup

Control Rod Remcval Error During
Refueling

Fuel Assembly Insertion Error
During Refueling

Off-Design Operational Transients
Due to Inadvertent Loading of a
Fuel Assembly into an Improper
Location

Inadvertent Loading and Operation
of & Fuel Assembly in Improper
Location

Inadvertent Opening of a
Safety/Relief Valve

Loss of Feedwater Flow
Loss of AC Power
Recirculation Pump Trip
Loss of Condenser Vacuum

Recirculation Pump Seizure

Recirculation Flow Control Failure -

Decreasing Flow

Recirculation Flow Control Failure

With Increasing Flow

Abnormal Startup of Idle
Recirculation Pump

Core Coclant Temperature Increase

Anticipated Transients Without
SCRAM (AIWS)

Cask Drop Accident

Miscellaneous Small Releases
Outsidec Primary Containment

%* %

* %

% %

* %

* %

* %

* %

* %

* %

* %

* %

* %

* %

* %

* %

No

No

No

No

No

N/A

N/A
No

No

No

No
No

No
N/A

No



30.

33.

2.
33.
34.

35.

36.
37.

38.

Off Design Operational Transient
1s a Consequence of Instrument
Line Failure

Main Condenser Gas Treatment
System Failure

Liguid Radwate Tank Rupture
Control Reod Drop Accident

Pipe Breaks Inside the Primary
Containment (Loss of Coolant Accident)

Pipe Breaks Outside Primary
Containment (steam li.ae break accident)

Fuel Handling Accident
Feedwater System Piping Break

Failure of Air Ejector Lines

* %

* %

* &

%* %

* %

No

N/A
No

No

Yes

N/A
No
Yes

N/A



5% POWER

Exhibit 3

Assumes Un-

Event availability
Chapter 15 Event Category of Offsite AC
: 18 2nerator Load Rejection * N/A
- G Turbine Trip * % No
& Turbine Trip with Failure of
Cenerator Breakers to Open * N/A
4. MSIV Closures * % No
S Pressure Regulator Failure - Open * % No
6. Pressure Regulator Failure - Closed * % No
2 Feedwater Controller Failure -
Maximum Demand % No
8. Loss of Feedwater Heating ** No
9. Shutdown Cooling (RHR) Malfunction =
Decreasing Temperature *® No
10. Inadvertent HPCI Pump Start vk No
11 Continuous Control Red Withdrawal
During Power Range Operation % No
* Event cannot occur.
* %

Bounded by same event at higher power level per FSAR

Chapter 15.



12.

3.

14,

15.

16.

17.

18.
19.
20.
21.
22.
23.

24.

25.

26.
27.

28.
29.

Continuous Rod Withdrawal During
Reactor Startup

Control Rod Removal Error During
Refueling

Fuel Assembly Insertion Error
During Refueling

Off-Design Operational Transients
Due to Inadvertent Loading of a
Fuel Assembly Into an Improper
Location

Inadvertent Loading and Operation
of a Fuel Assembly in Improper
Location

Inadver+t: nt Opening of a
Safety/Relief Valve

Loss of Feedwater Flow
Loss of AC Power
Recirculation Pump Trip
Loss of Condenser Vacuum
Recirculation Pump Seizure

Recirculation Flow Control Failure -
Decreasing I'low

Recirculation Flow Control Failure =-
With Increasing Flow

Abnormal Startup of Idle
Recirculation Pump

Core Coolant Temperature Increase

Anticipated Transients Without
SCRAM (ATWC)

Cask Drcp Ac:ident

Miscellaneous Small Releases
Outside Primary Containment

%* %

* %

%* %

* %

* %

% *

* %

* %

* %

* %*

* %

% %

% %

* %

% %

* %

% %

No

No

No

No

No

No
No
Yes
No
No

No

No

No

No

No

No
N/A

No



30.

31.

32.
33.

34.

35.

36.
37.
38.

Off Design Operational Transient
as a2 Consequence of Instrument
Line Failure

Main Condenser Gas Treatment
System Failure

Liquid Radwaste Tank Rupture
Control Red Drop Accident

Pipe Breaks Inside the Primary
Containment (Loss of Coolant Accident)

Pipe Breaks Outside Primary
Containment (Steam Line Break Accident)

Fuel Handling Accident
Feedwater System Piping Break

Failure of Air Ejector Lines

% %

%* %

* %

%* %

* %

* %

%* %

No

No
No

No

Yes

Yes
No
Yes

No



Core Peak Rod
Avg. Power MAPLHGR
(% of rated) (KW/ft)
%.0 1.34
2.5 0.67
1.2% 0.34
9 0.13

ECCS LOCA EVALUATIONS

10 CFR_§ 50,46 Limits

Time to 10 PCT Local Core Wide
CFR § 50.u46 (F?) Oxidation Oxidation
Limits (min) {Limit 2200°) (Limit 17%) (Limit 1%)
49 2200 6.5 less than 0.9
124 2200 8.4 less than 1.0
285 2100 9.0 1.0
700 2000 9.0 1.0

ASSUMPTIONS: 10 CFR 50 Appendix K (Standard FSAR Basis)
Initial Conditions Based on Equivalent Core
at Designated Core Average Power

¥ 3ITqTYXI



“
.

P p—
LIS

[V

€7

TINT T VT T

Wil 4

lilam

Wi

ness

4

Q

nar

a-
ection

-
-
»o

-

Power S

R
-

Nuclea
ery effort,

'y

norenam

reco

14

>

generato

. LP)

»

am

o

e

4

r
et

loyed by

£

emp

-
il

H

e

SR04

ila




e
-~
ce,

docu=-
tiona
EBASCO

1

’
aocu=-

regquire-
ng

~
-
=

4 N«
Power

ing Scien
and I

d
base

N
Combustion

5

ring
we .l

eer
engineering
ea

1
4

worked for
neering,

<
LA

all

=)

licensi
uc

N

&n
1l
1eer
r
r

o}

have also

P
e Brookhaven
at

relating
ng,
reviewing

1
reex

"

ail
4

the prccurement
ate design

~

arious
El

ons
for
ng t
ppropri
- £ £
- d A~
I
Degree in Enginee
Fanical Eng

glneer
ecC

Con
cted a
prepar
te
neer r
chelor’
1

3
-

b

-

e
n
SS0Cla
3
1

a
A

-
i

Eng

hanical
t

C
C

!
Sal
0
(o]
0
0
a
0
v
r4
P
~
—
4
L
4
n
=
0
5 2
+ | Q
4
P
n
Q
P
e
-
©
o
o
@
E
Q,
O
]
9
v
U

ave a Bac

M
1 +}
L €2
roje
T
1 B

=%
and as ar
w

1

T
X

v "cY

e |

-

-~

+
“ e
erl

ra
ste

"
¥
.

abo
Engine
la

a




have completed one year of post-graduate work in nuclear engi-
neering at the Uriversity of Florida with additional courses in
industrial managem:nt from the Polytechnic Institute of Bruok-
lyn. I have held AEC Reactor Operator licenses on research re-
actors at the University of Florida and at Worcester Polytech-
nic Institute I am a member of the American Nuclear Society
and have served as Chairman of the Long Island Section of the

Society.

{4) The purpose of this Affidavit is to set forth the
commitments and procedures LILCO has made and will adhere to
during specified portions of LILCO's low power testing program
(Phases II-IV) in order to provide additional assurance that
reliable AC power will always be available to Shoreham during
these -ctivities and that challenges to the reactor safety sys-
tems will be minimized. As Director, Office of Nuclear, I am
authorized to speak on behalf of LILCO with respect to these

commitments and procedures fcr the fuel load and low power

testing phases.

(5) The major challenges to Shoreham's offsite power sup-
ply fall generally into two categeries. The first relates +o
transients induced by the loss of major generating units on

LILCO's system or py outside events transmitted to the LILCO



grid via its interconnections. With respect to these events,
the FSAR demonstrates that the LILCO grid will renmain stable
assuming the loss of the largest LILCO generating unit. FSAR §
8.2.2.2. This analysis uses the Northport Station, which con-
sists of four separate units (Units 1-4) at 340 MW each. It is
extremely unlikely that all four units would be lost in a sin-
gle event, as is assumed in the FSAR analysis. Therefore the
severity of the analyzed transient is unlikely ever to be expe-
rienced. Moreover, procedural and physical modifications to
LILCO's system have greatly reduced the already unlikely possi-
bility of losing offsite power to Shoreham as a result of trin-
sients initiated through LILCO's interconnections. See

Schiffmacher Affidavit generally and especially paragraph 10.

(6) The second general category of challenges to
Shoreham's offsite power supply consists of weather and seismic
related events. The frequency and severity of thesc events for
the Shoreham area are discussed in FSAP §§ 2.3, 2.4 and 2.5.

As stated in FSAR §2.3.1.3, the probability of a tornado strik-
ing the site is one in 23,200 years. FSAR §2.5.2.5.7 notes
that the site is located in an area of low seismicity. In ad-
dition, as stated in the the FSAR, it is estimated that the
maximum earthquake intensity experienced at the site has been

IV-V (Modified Mercali scale). Id. An intensity V (MM)
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Edison and the New England Power Crid:
and

(g) a low electrical frequency condition
which causes an alarm on the LILCO
transmission system.
These commitments provide added assurance that cold criticality
and low power testing up to and including 5% (Phases II, III
and IV) will be accomplished under conditions optimum for
ensuring the highest reliability of the AC power supply to

Shoreham and the minimum risk of having a loss of AC power

while the reactor is critical.

(8) In addition, with regard to alternative sources of AC
power for Shoreham, LILCO has committed to, and will ensure
that, the following operational steps are taken to provide yet
additional assurance of AC power reliability for Shoreham dur-

ing Phases III and IV of low power testing. LILCO will:

fa) demonstrate on a biweekly basis
through an actual test that the
Holtsville blackstart gas “urbines can
supply power to Shoreham ir less than
15 minutes;

(b} demonstrate on a biweekly basis
through an actual test that the 20 MW
gas turbine at Shoreham can be manu-
ally started, synchronized and loaded
to at least 13 MW on the grid;

(¢) demonstrate on a monthly basis that
the 20 MW gas turbine at Shoreham will
start automatically on a loss of grid
voltage signal;

R IR e R D O T e




(d) 'emonstrate on a biweekly basis that
the East Hampton and Southhold gas
turbines can be manually started, syn-
chronized and lcaded to at least 50%
capacity on the grid; and
(e) demonstrate on a biweekly basis that
at least 3 of the 4 mobile diesel gen-
erators on site can be manually
started and operated at rated speed.
(9) 1If any one of the surveillance tests described :in
paragraph 8 are unsuccessful, corrective action will be taken
within 72 hours or the plant will immediately initiate proce-

dures to place the reactor in a cold shutdown condition.

(10) As described in Mr. Schiffmacher's affidavit, LILCO
has provided more than the number of offsite power sources re-
quired by regulation. Importantly, some of the supplemental
offsite power sources provided by LILCO sre, in fact, located

onsite at Shoreham.

(11) During Phases IIl and IV, of the low power testing,
LILCO further commits that Shoreham plant will not be operated
until the three TDI diesel generators at Shoreham have complet-
ed their preoperational test program as well as subsequent in-
spection and refurbishment in accordance wita LILCO's enhanced
maintenance program. During these phases, LILCO will comply

with all applicable onsite power technical specifications. The



technical specifications contain requirements for demonstrating
operability of the AC power sources (including the TDI diesels)
or shutting down the plant when portions of the offsite power
supply or the diesels are inoperable. For example, if one die-
sel or one offsite powar circuit is unavailable, LILCO must
demonstrate that one diesel is operable by starting it within
one hour and then once every 8 hours thereafter. If the inop-
erable diesel or offsite circuit 1s not restored within 72
hours, the plant must be in hot shutdown within the next 12
hours and in cold shutdown within the following 24 hours.

Other requirements exist for the vnavailability of various com-
binations of power sources. The technical specifications also
contain surveillance testing requirements for the diesels, the
frequency of which is related to the performance of the diesels
in previous tests. Thus, compliance with technical specifica-
tions will ensure that the TDI diesels are tested on a schedule

consistent with their demonstrated in-service reliability.

(12) In summary, during appropriate phases of the low
power test program, LILCO will establish additional administra-
tive procedures relative to reactor shutdown in the event of a
potential challenge to the offsite power system; will estab-
lish, through periodic testing, that the supplemental offsite

power supplies to Shoreham are reliable during this low power



testing period; and will adhere to the appropriate technical
specifications for the TDI diesels as indicated above. These
additional measures will further ensure that the operation of
the Shoreham Nuclear Power Station for fuel loading and op-
eration up to 5% thermal power (Phases II-1V) will pose a neg-

ligible risk to the hz2alth and safety of the public.
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