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1.0

- filed with the Atomic Energy Commission (AEC or Commission) an

INTRODUCTION

The Consolidated Edison Company of New York, Inc., kabplicéntj

i

‘application dated October 15, 1968, for an operating'liceﬁse fér

‘its Indian Point Nuclear Generating Unit No. 2. Indian Point Unit 2

has been under construction since issuance of a provisional construction

permit on October 14, 1966. . "
Indian Point Unit 2 is located on a 227-acre site 6ﬁ“thé'Eaé¥”

bank of the Hudson River at Indian Point, Villége of-BuChanén, inzapﬁer

Westchester County, New York.

Indian Point Unit 2 is the first of the four-loop, current

- generation Westinghouse pressurized water reactor designs. It will

be owned and operated by the'Consolidated'Edison'Compan§:of New York,
Inc. The Westinghouse Electric Company’(Westinghouse) is . the

principal contractor and has turnkey responsibility for the design, -
construction, testing, and initial startup of the facility.~ Westinghouse
contracted with United Engineers and Constructors as architect

engineer. Construction of the plant was performed by United Enginéers

" until December 1969 when this function was assumed by WEDCO, a

wholly-owned subsidiary of Westinghouse.
The operating license application is for a power level of 2758.
megawatts thermal (thz the same as was requested in the construction

permit application. Our evaluation of the -engineered safety features



(with the exception of the emergency core cooling system) and our
accident analyses, have been performed for a maximum power of 3216 MWt.

Our evaluation of the thermal, hydraulic, and nuclear characteristics
of the reactor core and the performance bf the emergency core cooling
system was for a power rating of 2758 MWt. Before operatioﬁ at any
power level above 2758 MWt is authorized, the regulatory staff will
perform a safety evaluation to assure that the core can be operated
safely at the higher power level.

Ourvtechnical safety review of the design of this plant has
been baéed on Amendment No. 9 to the application, the Final Facility
Description and SafetybAnalysis Report (FFDSAR), and Amendments Nos. 10-25,
inclusive. All of these documents are available for réview at the
Atomic Energy Commission's Public Document Room at 1717 H Street,
Washington, D.C. The technical evaluation of the design of this plant
was accomplished by the Division of Reaétor Licensing with assistance
from tﬁe-DiVision of Reactor Standards and various consultants to the
AEC.

In the course éf our review of the application, many meetings were
held with representatives of the applicant to discuss the ﬁlant design
and proposed operation. As a consequence of our review, additional
information was requested, which the applicant provided by amendments

to the application. A chronology of the principal actions relating
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to the processing of the application is attached as'Appendix A to this

safety evaluation. In additlon to our review the Adv1sory Committee on

Reactor Safeguards (ACRS) 1ndependently rev1ewed the appllcation and

met w1th both the AEC staff and the appllcant on several occassions to

idlscuss the plant The ACRS report on Indian P01nt Unit 2, dated

September 23, 1970, 1s attached to this Safety Evaluation as Appendix B.

Appendices C through G 1nclude reports from our consultants on

meteorology, hydrology, seismic and structural de31gn, and radlo-

logical monitoring Appendlx H contains the staffs evaluation of the

T

applicant s financial qualiflcations.

Y EI . . "7.

Based upon our evaluation of the plant as summarized in subsequent

_‘sections of thlS report we have concluded that Indian P01nt Unlt 2

ok

can be operated at thermal power levels of up to 2758 MWt w1thout

endangering the health and safety of the public. Subsequent to
the 1ssuance of an operating 11cense the unit w1ll be requlred to
operate 1n accordance with the terms of the operatlng license and

the Comm1551on s regulatlons under the survelllance of the

[

Comm1s51on s regulatory staff.
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FACILITY DESCRIPTION

| Indian Point Unit 2 is one of three reactors currently planned
for the Indian Point site. Indian Point Unit 2 is adjacent_t;
Indian Point Unit 1, a 615 MWt pressurized water reactor plant that
has been in operation siﬁce August 1962. Indian Point Unit 3, é plant
similar to Indian Point Unit 2, received a provisional construction
permit in August 1969, and is presentlyiunder construction at the
Indian Poin£ site. Each unit has its own auxiliary systems and
safety features. The three units, however, will share a common inlet
water'canal and‘é common discharé; caﬁal. lIﬁ addition, the controls
for Indian Point Unit 2 and Indian Point Unit 1 are located in.
separate portions of a common control room. |

The Indian Point Unit 2 pfessﬁrized water reactor is fueled with

slightly enriched uraniﬁﬁ dioxide in the form of ceramic pellets contained
in zircalloy fuel tubes. Water serves as‘both the moderator énd
the coolant.. Heat is removed ffom the‘reacfof coré by four seﬁarate

coolant loops, each provided with a separate pump and steam generator.

The heated water flows through the steam generators where heat is
transferred to the secondary (steam) system. The water then flows
back to the pumps to repeat the cycle. The system pressure is
controlled by the use of a pressurizer in which steam and water are

maintained in thermal equilibrium.
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The secondary steam produced in the steam generators is used to
drive the turbine generator. The heat of condensing steam is rejected
- to the circulating water system and discharged to the Hudson River.
The condénsate is then rechdarged to the steam génefatofs to fepéat‘
the secondary cycle. ‘

The primary coolant sysfeﬁ includeé the rééctor, steam génerafbrs,
primary coolant pumps, primary coolant piping, and the pressurizer.
This system is housed inside the containment building which is a: "’
steel-lined, leak-tight reinforceéd concrete structure. ‘The containment
provides a barrier to the release to the environment of radioactive
“fission prodiicts that might ‘be released inside the containment;iﬁ
the event of an accident. Auxiliary systemé; igcluding'thel'
chemical and volume control systems, the wa§te handling Systém;
and additional ;uxiliary cooling Systémé;,are'houSed séparétely;"’“
principally in the adjacent primary auxiliary building.' The pritary
"“auxiliary building also houses‘Eompdnents’dfﬁﬁhé’eﬁgiﬁéefé&*saféfy“
features. A separate fuel handling building is“providéed for storage
of spent fuel. A'separate turbine building houses the turbine: '=="
generator. e

Control of the reactor is achieved by reactivity control using
top entry control elements that are moved vertically withih the
core by individual control drives. Boric acid dissolved in the

coolant is used as a neutron absofber to provide long-term reactivity

control.



To assure reactor operation within established limits, a reactor
Protection system is provided that automatically initiates appropriate
actions whenever plant conditions monitored by the.system appréach
preestablished limits. The reactor protection system acts to shut
down the reactor, close isolation valves, and initiate operation of
the engineered safety features should any or all of these actions be
required.

The engineered safety features include an emergency core
cooling éystem that will cool the reactor core in the event of an
accident that results in loss of the normal coolant, cdntainment cooling
and iodine removal systems that provide for removal of heat and
radioactive iodine from the containment atmosphere should such
action be required, and a hydrogen control system that will limit
the accumulation of hydrogen within the containment in the event of
a loss-of-coolant acéident. A containmént penetration pressurization
system:and'seal water.injegtion system are provided to assist in isolating the
.containment in the event of an accident and prevent the escape of

fission products to the environment outside the plant.



3.0 SITE AND ENVIRONMENT

3.1 Population and Land Use

The Indian Point site consists of 227-écres in the town of

Buchanan in upper Westchester County, New York, approximately 24 miles

north of the New York City boundary line. The estimated population

distribution in the vicinity of the site is presented in table 2.1.

TABLE 2.1

CUMULATIVE POPULATION

Distance (miles) A 1960 (U.S.- Census) | 1980 (Projécted)
0-1 1,080 2,100
0-2 10,810 20,900
0-3 ' 29,630 59,520
0-4 i 38,730 78,800
0-5 53,040 N 108,060

0-10 155,510 312,640

The minimum radius of the exclusion area* for Indian Point Unit 2

is 520 meters. The applicant has chosen 1100 meters as the outer

*Exclusion area is defined in the Commission's Site Criteria, 10 CFR
Part 100, as that area surrounding the reactor in which the reactor
licensee has the authority to determine all activities including
removal of personnel and property from the area. '



boundary of the low population zone** because of the limited population
within this distance from the plant.

The Commission's site criteria guidelines state that the population
center distance*** should be at least 1-1/3 times the distance from
the reactor to the outer boundary of the low population zone (LPZ), but also
state that in applying this guide due consideration should be given
to the population distribution within the population center. The
nearest corﬁorate boundary of Peekskill (population 19,000) is
approximately 800 meters (0.5 miles) from Indian Point Unit 2.
Because of the limited population within the low population zone
(66) including that portion of Peekskill within the zone, and
because Peekskill is of a generally industrial nature in the vicinity
of the site and the resident population within and out to 1-1/3 times
the low population zone distance is low, we concluded at the time of
our construction permit review that the distance selected by the
applicant for the exclusion area radius, the LPZ outer boundary, and
the population center distance meet the intent of the 10 CFR Part 100
guidelines and are acceptable. On the basis of our evaluation of the

potential radiological consequences of postulated design basis accidents,

**Low population zone is defined in the Commission's Site Criteria,
10 CFR Part 100, as the area immediately surrounding the exclusion
area which contains residents, the total number and density of
which are such that there is a reasonable probability that appropriate
protective measures could be taken in their behalf in the event of a
serious accident.

*%*Population center distance is defined in the Commissions Site Criteria,
10 CFR Part 100, as the distance from the reactor to the nearest
boundary of a densely populated center containing more than about
25,000 residents.
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we conclude that the calculated doses presented in Section ll.O’of.
this evaluation are well within the guidelines of 10 CFR Part 100'for ’
these distances.

Meteorology

The meteorology of the Indian Point site is affected by its
position in a deep river Valiey. Consequently, the wind direction
generally follows a pronounced diurnal cycle with unstable flow ~°
in thé up—ri&er direction during the daytime and stable flow in
the down-river direction at night.

The applicaﬁt has presented the résﬁlts of meteorological -
measurements taken at the site over a period of'two»years“ihclu&ing
windspeed, wind direction, and temperature lapse rate data for
various heights. We have reviewed the data présentéd'and.donclude
that they provide an adéduate basis for selecting the metedrologicaljF'

parameters used in determining the routine effluent release limits

and in evaluating the consequences of postulated accidents. - The *-

comments of our meteorological consultants, the Environmental - 7
Science Service Administration (ESSA) support this conclusion . .
and are attached as Appendix C.

Geology and Seismology

During our review of this site prior to issuance of the con-
struction permit for Indian Point Unit 2, we and our consultant., thé
U. S. Geological Survey, concluded that the geology of the site

provides an adequate founding medium for the plant buildings and
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structures. No new developments have occurred during the construction
permit review pfFIndian Point Unit 3 or otherwise since our con-
struction permit review for Indian Point Unit 2 to change our

previous conglusion on the acceptability of the geological and
seismological features of the Indian Point site.

Maximum ground accelerations of 0.10g and 0.15g were used for
the Operating Basis Earthquake* and the Design Basis Earthquake**,
respectively. These values were selected at the time of the
construction permit review. At that time we and our consultant,
the U. S. Coast_and Geodetic Survey, concluded that they were
acceptable for the site.

A strong motion seismograph has been installed on a concrete
slab directly on bedrock in the yard area of the plant to record
data related to ground motion in the event of a seismic disturbance
at or near the site. These data would be employed in an evaluation
of the effects of the seismic disturbance to assure the capability

for continued safe operation of the plant.

*"Operating Basis Earthquake" for a reactor site is that earthquake
which produces vibratory ground motion for which those structures,
systems and components, necessary -for continued operation without
undue risk to the health and safety of the public are designed
to remain functional.

*%"Design Basis Earthquake' for a reactor site is that earthquake

which produces vibratory ground motion for which those structures,
systems, and components, necessary to shut down the reactor - and
maintain the unit in a safe shutdown condition without undue risk to
the health and safety of the public are designed to remain functional.
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3.4 Hydrology

The appli;ant has reevaluated the potential flooding that could
occur at the site. The following hypothetical flood conditions were
anquzed: (1) the probable maximum flood peak discharge of 1,100,000
cubic feet per second resulting from the probable maximum précipitation
occurring over the total basin, a 12,650 square mile area above the
plant site; (2) the flooding caused by failure of the Ashoken Dam
concurrent with a major river basin flood (standard project flood)
with a peak discharge of 705,000 cubic feet per second and a
hurricane storm surge (standard project hurricane), and (3) the
probable maximum hurricane concurrent with the high spring tide
in the Hudson River. These three hypothetical floods are the most
severe of several investigatéd, and each of the three résults in
a maximum water surface elevation of about 15 feet above mean sea
level. We have reviewed the method of calculation and conditions
assumed and find that they are conservative aﬁd acceptéble.

Both the U. S. Geological Survey and the Coastal Engineering
Research Center provided consulting services with respect to our
flooding evaluation. Their reports are attached as Appendix D
and Appendix E, respectively.

3.5 Environmental Monitoring

The radioactivity levels in the vicinity of the Indian Point

site have been measured by the applicant since 1958 to ascertain the



-12~-

impact of operation of Indian Point Unit 1 on the background levels
of radioactivity. The environs of the Indian Point site have

been studied intensively for many years by the Institute of
Environmental Medicine at New York University Medical Center.

These studies concerned both the exposure to man and to the flora
and fauna indigenous to the Hudson River. All the results compiled
to date iﬁdicate that radioactive effluents from Indian Point Unit 1
operation have produced barely quantifiable radiation exposure to
the public ana have had no detectable effect on the ecology of

the area.

The operational environmental radiation monitoring program for
Indian Point Unit 2 will be a continuation 6f the presént program.
The program includes Airect measurements of gamma radiation and
analyses to monitor fallout, air particulates, airborne iodines, water
from various surface drinking water supplies, Hudson River water,
water from lakes near the site, well water, lake aquatic vegetation,
Hudson River vegetation, river bottom sediments, river aquatic
biota, terrestrial vegetation, and soil. The report of the U. S.
Department of the Interior is attached as Appendix G. This report
incorporates the comments of the Federal Water Quality Administration,
the Fish and Wildlife Service, and the Bureau of Outdoor Recreation.
The report comments favorably on current activities being performed

by or for the applicant in connection with determining the effects
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of both radiological and thermal discharges_at'the plant site.
Recommendations for continued effort in the area of environmental
monitoring and ecological studies are included in the report.
This report has been forwarded to the applicant.

We conclude that the applicant's program will be adequate for
monitoringAthe radiological effects of Indian Point Unit 2
operations on the environment and for assessing the effects of
releases of radioactivity to the environment from operation of

the plant on the health and safety of the public.
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REACTOR DESIGN

General

The nuclear reactor for Indian Point Unit 2 was designed and
manufactured by Westinghouse. The principal design features; materials
of construction, and arrangement of various components of the Indian
Point Unit 2 core are the same as those for the Rochester Gas and
Electric Company's R. E. Ginna facility (Docket No. 50-244), which
has been licensed for operation by the Commission'and which has
completed almost a full year of power operation. Further, the
zircalloy clad fuel, burnable poison in the initial core loading,

a chemical neutron absorber, and part-length control rods to
shape axial power distributibn are used in substantially the same
manner in both the Ginna and the Indian Point Unit 2 reactors.

On the basis of our previous review of all of these features for
the Ginna reactor, we conclude that these same features are

acceptable for Indian Point Unit 2.

Nuclear Design

The Indian Point Unit 2 reactor core differs principally from
the Ginna and Connecticut Yankee (Docket No. 50-213) reactor cores
in that the Indian Point Unit 2 reactor core is somewhat larger.

The Indian Point Unit 2 core is about 237 greater in cross sectional
area and 20% 1ongér than the Connecticut Yankee Core and about 89%
greater in cross sectional area and the same length as the Ginna

core. Because this larger core could be subject to power



oscillations or power tilts, we reviewed the nuclear design and power
distribution detection and control systems for the Indian PointvUnif 2
reactor core in detail.

During plant operation, changes in the core power level or ‘the
control rod configuration c;n cause time-dependent Variations in ‘the
local power distribution as a result of variations in the concentra-
tion of fission products and their radioactive decay proaucts. The
most significant fission product-decay product .chain with regard to
core behavior is the decay of iodine-135 to xenon-135 since the
latter is a strong absorber of thermal neutrons. The local
oscillations in the neutron flux and in the power level can occur -
even though the average power level of the core is maintained
constant, and the magnitude of the oscillations may decrease,
remain constant, or increase with time.

The spatial stability of the xenén distribution and resultant
COre‘power peaking abnormalities for the Indian Point Unit 2 core-’
have been investigated by Westinghouse with the conclusion that
the core is stablevagainst various types of xenon induced spatial
oscillations in the X,Y horizontal plane. This conclusion is
supported by analysis and by experiments.performed in the
Connecticut Yankee reactor. An initial test program for Indian
Point Unit 2 will bé performed to verify this stability. If
this initial test program does not demonstrate stability, tﬁe-
applicant has agreed to operate with partially inserted control rods, or

to add fixed or burnable poison shims sufficient to assure stability
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through reduction of the moderator temperature coefficient, or to
operate at reduced power levels.- Because of the test program that
will be performed and the operating limitations that will be imposed if
required, we conclude that the reactor will be stable with respect to
potential power oscillations in the X,Y horizontal plane.

The analysis made by Westinghouse indicates that the reactor may
be subject to divergent xenon oscillations in the axial directioh,
resulting in an axial power distribution imbalance or filt. in
view of this, it is assumed that the axial power tilts can occur,

~and provision is made to detect and cqntrol_diffgrgpcgs;ip_pbgl;_;:x;
fraction of the total power génerated in the upbe}“a;a lowé; halvé;
of the core. Data correlations have been made at the Connecticut
Yankee reactor and at the Ginna reactor to relate the readings
obtained from‘the split out-of-core detectors to axial power filts..
Additional correlations will be established during the Indian Point
Unit 2 startup tests. Part-length control rods are provided to prevent
unacceptable axial power tilts and to control potentially divergent axial
xenon spatial oscillations. Analytical studies and expérience with

the Ginna reactor, provide assurance that any axial oscilla-

tions can be controlled such that the power distributionywill

be maintained within design limits. In addition, automatic

protectivé action is provided to avoid exceeding désigh powér

peaking factors at full power in the event of control system
malfunctions. To accomplish this, the overtemperature AT and overpower

AT trip set points are automatically reduced in proportion to the axial
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power tilt as measured by the split out-of-core neutron detectors.
We conclude that the system 'of detection instrumentation, control
with part length rods, and automatic protection for potential axial
power tilts is acceptable.

Evén in the absence of xenon indﬁced instability, power tilts or
imbalances can occur in the horizontal or -axial planes as a result
of control rod misalignment. Analyses for 'Indian Point Unit 2
and experiments in the Connecticut Yankee reactor have shown ‘that
these power-tilts can be detected by (1) the split out-of-core
neutron detectors, (2) the core exit thermocouples, or (3) the
movable in-core neutron detectors. All of these detectors afe required
to be operable by the»Technicél Specifications. In éddition
detection will ordinarily be readily ac;omplished by the ‘fixed
in-core neutron instrumentation. R

The power distribution in the Indian Point Unit 2 core is
expected to be stable or only slowly varying within known .. .-
limits and adequate core instrumentation will always be available :i-
to detect,; monitor, -and diagnose any significant power mal-
distribufions.

We conclude that the Indiaanoint Unit :2 reactor cofe nuclear
design and instrumentation is acceptable.

Thermal-Hydraulic Design

We have evaluated the adequacy of the core thermal and hydraulic
design, both for steady-state plant operation and for anticipated
plant transients. The design criteria selected by the applicant

to prevent fuel damage are: (1) the departure from nucleate
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boiling (DNB) ratio (determined using the Westinghouse W-3 correlation)
shall not be less’ than 1.3 during normal plant operation or as a
result of anticipated transients; and (2) no fuel melting shall occur
during either normal operation or anticipated transient conditions.
The anticipated plant transients that result in the most severe

core thermal transients are loss of coolant flow, excessive load
increase,vand a loss of external electrical load. The applicant's
analyses show th%t the DNB ratio will be greater than 1.3 for each of
these plant transients when operating at the license power level

of 2758 MWt. The lowest DNB ratio calculated as a result of any of
the plant. transients, was for the -case of simultaneous loss of
electrical power to the four reactor coolant pumps. This transient
results ‘in a DNB ratio of 1.42. In addition, no fuel melting is
predicted to occur for steady-state operation or as a result of
anticipated transients.

As stated above the Indian Point Unit 2 reactor core is designed'
to undergo anticipated plant transients with a minimum DNB ratio
greater than 1.3. On this basis, clad temperature should not be
significantly affected by a transient and no fuel failure shouid
occur for the range of fuel elemept burnup planned for the Indian

Point Unit 2 core. As part of a continuing experimental effort to
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demonstrate satisfactory performance of fuel at high burnup and high
power density, Westinghouse is continuing a fuel irradiation program at
conditions significantly in excess of current PWR design limits,

and'will establish‘power bufnup.iimité for the fuel. These irradiation

1

programs are being cdndﬁcted at Both tﬁe Sagtdn and Zorité reactérs.
Sustained operation of seléctéd %uel rodé ét peak design po&er lévéls
in the Zorifa‘feactbr will incfé;se aséurénce that the fuel has |
adequate margins ﬁo accommodaté transiénf éverpowéf operation.

Based on our evaluation of the results of:fhése analyseé, and
on our réview of the.deéién iimit;”and.thé‘opérafing experience of
similar féactors,’ﬁe éonciude thatthe £ea§tor core thermal and
hydraulic designlié'aéééptaﬁielfof opéragioﬁ at the rated pdwer of

2758 MWt.



5.0

5.1

5.2

-20-

REACTOR COOLANT SYSTEM

General

The reactor primary coolant system, inciuding all vessels, pumps,
and piping is designed for a pressure of 2485 psig and a temperature
of 650°F. The system has been designed to withstand, within the
stress limits of the codes used in the design, the nérmal loads of
mechanical, hydraulic, and thermal.origin, plus those due to
anticipated transients and the operat£né basis earthquake.

Primary System Components

The reactor.internals are designed to withstand the normal
design loads of mecﬁanical, hydraulic, and thermal origin, including
those resulting from anticipated plant transients and the operating
basis eafthquake, within the stregs limit criteria of Article 4
of the American Societyjof Mechanical Engineers (ASME) Boiler and
Pressure Vessevaode, Section III. Although the Indian Point
Unit 2 reactor internals are not designed to withstand simultaneously
the loads resulting from loss-of-coolant accident blowdown and
seismic events, the applicant has submitted a summary of an analytical
study of the behavior of the reactor internals under simultaneous
blowdown and seismic loadings (WCAP-7332-L). The results of this
study indicate'that for the combined blowdown and design baéis
earthquake loadings the resulting deflections are within the
loss—-of-function limits except for the control rod immediately

adjacent to the coolant line that was assumed to fail. On the
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basis that. the core reactor internals remain functional and that
adequate shut down margin: can be achieved by control rod insertion, .
we conclude that the stress and deflection limits for the combined
blowdown and design bgsis:earthquake leoadings provide an adequate -
margin of safety.

- The primary system side,of the steam.generators, the pressurizer,
and the main coolant pump casings, have.been designed. to,the
requirements of Section III of the ASME. Boiler and Pressure Vessel .. .
Code, 1965 Editipn - Summer 1969 Addenda, as Class A vessels.

For other Class I pumps, valves, and heat exchangers the inspection
program required independent review of (1) the physical.and

chemical testudata.for,pressure,Boundary.maperials,:(2).radiographs«
of valve bodies, valve bgnnets,and,pump5gagings3 and .(3). dye-
penetran;.examinatipns,ofvheat‘exchange; tﬁbes‘and3welds¢;_These,
requi;emenpsg;esulted in fabrication and inspection programs that
contain tbeAesseptiai.elements of. the.recently proposed ASME.

Codes for Nuclear Pumps_and£Véi§es.;‘We find the .design codes and. .
inspection requirements.acceptable. . .. ..

We hgye xgviewed,the:informatiqn"submitted by_thevapplicant_,;a
with respect to operating limitations on hga;up?and cooldown .of thg,
primary system imposed by;tbe.fracthpe toughness properties of
the materials of. the Indian,Point Unit 2 reactor vessel. .Our
evaluation was based on a proposéd redraft of section NB-2300

Special Materials Testing (Section III ASME Boiler and Pressure
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Vessel Code) dated July 28, 1970, which reflects the material testing
requirements in a form consistent with the AEC Fracture Toughness
Criteria. As a consequence of our evaluation the applicant has
agreed to the heatup and cooldown limitation as presented in

Section 3.1-B of the Technical Specifications which represents a
modification of his initial submittal. On the basis that these limits
reflect a very conservative method of defining pressure vessel '
fracture toughness, we conclude that they are acceptable.

Coolant Piping

The reactor coolant piping has been designed in accordance with
the reqﬁirements of the American National Standards Institute
(ANSTI) B31.1 Code for Power :Piping, 1955 Edition,.including the
requirements of Nuclear Code Cases N-7 and N-10. All welding
procedures and operators were qualified to the requirements of
Section IX of the ASME Boiler and Pressure Vessel Code. Additional
inspection requirements for the reactor coolant piping during
fabrication included ultrasonic and dye;penetrant inspection of
all pipe welds. Non-destructive examination of valves included
radiographic examination of the valve castings and ultrasoﬁic
inspection of all forged components. Dye-penetrant surface examina-
tion was also performed. With this program, the inspection of

the Indian Point Unit 2 reactor coolant piping substantially
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meets the requirements of Class 1 systems under the ANSI B31.7 Code
for Nuclear Power Piping'adopted in 1969. On this basis we have |
concluded that the aesign and'inspection program for this system

is acceptable.

The original seismic design analysis for the Indian Point Unit 2
reactor coélant éystem ﬁtilized onif static methdds of analysis.
Recently, at our request, the applicant completed a rigorous dynamic
analysis of this system utilizing both modal-response spectra ana
model time-history methods of analyses. As with the reactor internals,
the combined loading of a concurrent loss-of-coolant accident blowdown and
design basis earthquéke was not considered in the design of the
Indian Point Unit 2 reactorAcooiant syétem. However, the applicant
recently completed an analysis of the response of the reactor
coolant system to be installed in Indian Poiﬁt Unit 3 for these
combined loéds. Since the Indién Point Unit 3 and the Indian
Point Unit 2 reactdr coolant syétems are identical, the applicant
has used the resulté of the analysis.fdr Ind&an Point Unit 3 in
conjunction with the méterial propérties for the Indian Point
Unit 2 piping, asrdétermined from'tests, to determine that fhe
combined seismic and accident loads can be tolerated by the
Indian Péint‘Unit é;réactor coolant system within acceptable

stress limits.
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Based on our review of the design limits and analytical
procedures employed, we find that the design of the Indian Point
Unit 2 reactor coolant system is acceptable.

Other Class I* (Seismic) Piping

At our request the applicant performed additional seismic
analysis on other Class I piping. The adequacy of the seismic
design of the feedﬁater lines, pressurizer surge line, and a
typical steam line has been confirmed by a dynamic analysis
utilizing the modal-response-spectra method. The adequacy of
the seismic design of other Class I (Seismic) piping in the
plant was determined by performing a dynamic analysis on
selected 'worst case'" systems. Several systems that are the
most vulnerable to dynamic excitation becausevof system flexibility
or location in_thé suppbiting structure were analyzed and the
resulting stresses compared with the stresses determined by the
original static analyses. The applicant has concluded that the
conservatism of the original static analysis provided adequate
margins to accommodate the previously undetermined dynamic
effects.

Based on our review of the original static mgthods employed
and the confirmatory evidence obtained from the recent dynamic
analyses of the most vulnerable systems, we have concluded that the
design of the Class I (Seismic) piping systems in Indian Point

Unit 2 is acceptable.

*See Section 6.1 for definition of Class I structures, systems, and
components.
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Inservice Inspection

An inservice inspection program for tﬁe reactor coolant system
is included in the Technical Specifications. This program follows
Section XI of the ASME Code, Rules for Inservice Inspection of the
Reactor Coolant System, as closely as practicdl. The design of the
primary system including the capability to remove insulation at
selected areas provides an acceptable degree of access for'inSpection
purposes. The applicant also intends to conduct periodic inservice
inspections of the primary pump motor flywheels.

The applicant will review the inservice inspection program

with us after five years of reactor operation. It may then be modified

based on experience gained during'these five years. At that timé,

we will also require the applicant to perform such inspections of
components outside the reactor coolant pressure boundary as
deemed necessary to provide cdntinuing'assurance'of'structural
integrity.

Missile Protection -

We have reviewed the applicant's primary system layout within the’
containment in terms of the protection afforded the containment
liner and Class I (seismic) systems inside ‘the containment from
missiles that might be generated as a.result of a primary system
failure. We have concluded that adequate protection from potential missiles

is provided by the system arrangement and surrounding

thick circumferential concrete walls and the concrete floors.
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The primary pump motor flywheels installed in Indian Point Unit 2
are the séme as those in use in other plants. The flywheels are the
standard Westinghouse design, fabricated of A 533B steel. On the
basis of the use of high grade material, extensive quality control
measures, special manufacturing procedures and preservice and
inservice surveillance requirements, we have concluded that assurance
has been provided that the integrity of the flywheels will be
maintained.

Leak Detection

The reactor coolant pressure boundary leak detection systems
for this plant are similar to those we have reviewed and found
acceptable for other plants using a Westinghouse nuclear steam
supply system. The systems are based upon air particulate monitoriﬁg,
radiogas monitoring, humidity detectiqn;_and containment sump
level qonitoring. These systems provide an array of instrumentation
that is sensitive, redundant, and diverse and that has adequate
alarm features. The sensitivity of these systems is consistent with
their primary éurpose of detecting any leak in the primary system
pressure boundary which could be indicative of incipient failure.
The Technical Specifications require that two reactor coolant leak
detection systems of different principles shall be in operation when
the reactor is operated at power. We conclude that the leak

detection systems for Indian Point Unit 2 are acceptable.
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Fuel Failure Detection

The fuel element failure detection system will measure delayed
neutron activity in one hot leg of the reactor coolant system. The
monitor is connected in series with a delay coil to allow a decay
time for Nl6 gamma activity (half life of 7.1 seconds) of about
60 seconds before the coolant reaches the detector. This delay
reduces gamma ray background and facilitates detector sensitivity. -
An alarm signal is provided for the channel. .We conclude that .this
system which is inherently faster in response than previous systems
reviewed for-other.reactors is acceptable.

Vibration Mdnitoring and Loose Parts Detection

The major core and core. support components have been analyzed.
to provide assurance that.they are not vulnerable to vibratory
excitation. Vibration analyses.for the core support barrel
considered inlet flow impingement and turbulent flow. -Natural .
frequency calculations were made to assure that.there would be.
no deleterious response to known excitations such as pump blade
passing and driven frequencies. Fuel bundle response to
anticipated driving forces has been calculated and deterﬁined-by

tests in the Westinghouse Reactor Evaluation Center.

The vibration monitoring system to be used for the preoperational

test program on Indian Point Unit 2 will consist of mechanical
gauges to measure gross relative motion between -the thermal shield.

and core barrel, strain gauges on selected guide tubes, and
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accelerometers on the upper core plate. We have concluded that the
vibration design analyses and the preoperational test program are
acceptable.

In the course of our review of the Indian Point Unit 2
application, it has been‘noted that techniques for the analysis
of neutron noise spectra and accelerometer measurements on the
lower heads of priméry system vessels might be.developed to
provide a useful method for inservice monitoring of reactor
coolant systems to detect changes in the vibration of‘reactor
components or tﬁé presence of loose parts. The applicant has
stated that neutron noise measurements will be made periodically
and analyzed to provide developmental information concerning the
possible usefullness of this technique in asceftaining changes in
core vibration or other.displacements. On a similar basis,
accelerometers will be installed op the pressure vessel and steam
generators to ascertain the practicality of their use to detect

the presence of loose parts.

Conclusion

Based on our review of (1) the codes and standards used for
design, (2) the fabrication and inspection procedures, (3) the
inservice inspection program, (4) the provisions for missile
protection and leak detection, (5) the provision for fuel failure

detection, and (6) the provisions for preoperational vibration
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testing and the developmenfél effort for inservice monitoring
to detect vibrations and loose parts, we have concluded that the

“_:.._‘ L ~'.» _ Lt o . R 4
design and inspection procedures for the reactor coolant system

for the Indian Point Unit 2 are acceptable.
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CONTAINMENT AND CLASS I (SEISMIC) STRUCTURES

General Structural Design

The applicant has categorized as Clasé I (seismic) those
structures (e.g., containment stfucture and primafy auxiliary
building), and those systems and compohents (e;g., reactor véssei
and internals, emergency core cooling system), whose failure could
cause a significant release of radioactivity or that are vital to
the safe shutdown of the facility and the removal of decay heat.

We have reviewed the applicant's classification of structures,
systems, and co?ponents and conclude that they have been classified
appropriately.

The Class I (seismic) structures at Indian Point Unit 2 are the
containment structure, the ﬁrimary auxiliary building, the control
room building, the fuel storage pool, the diesel generator building,
and the intake structure and service water screenwell. The major
portion of the primary auxiliary building, the fuel storage pool,
and the intake structure are of reinforced concrete construction.
The control room building, the diesel generaﬁor building, the fqel
storage building and the non-Class I portions of the primary
auxiliary building are constructed of steel framing with composite
metal panel siding. »

The environmental conditions that were considered in the

structural design include the operating basis earthquake (OBE),

. the design basis earthquake (DBE), the flooding and wind due to
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the probable maximum hurricane, and the flooding due to the probable
maximum flood. We have concluded that these conditions were used

for the design in an acceptable manner.

Structural Design and Analysis

The Indian Point Unit 2 primary containment has a free volume
of 2.6 x 106 cubic feet and a design pressure of 47 psig. The
containment structure is a right cylinder (thickness 4.5 ft)
with hemispherical dome (thickness 3.5 ft) mounted on a flat
(thickness 9 ft) base mat. The reinforced concrete is lined with
1/4 inch minimum thickness welded ASTM A442 grade 60 firebox
quality carbon steel plate. The reinfbrcing bars conform to ASTM
A432 specifications. The reinforcing in the cylinder wall is
placed in horizontal and vertical directions with added diagonal
tangential reinforcing for earthquake resistéﬁce.x The reinforcing
bars conform to ASTM A432 specifications. Cadweld splices are used
in 14S and 18S bars.

We have evaluated the preséuré trénSiénts.that might occur in
the containment in the event of a loss-of-coolant accident assuming
various sizes of primary coolant system breaks. For the range of
postulated break sizes up to and ihcluding the double-ended
severance of the largest reactor coolant pipe, the largest calculated
peak containment pressure is 40 psig. The design ﬁressure of thg
containment exceeds the calculated peak pressure by more than 10%

and is acceptable.
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The containment is designed to remain within the elastic range
for the 0.10g OBE concurrent with the accident and other applicable
loads. It is also-designed to withstand the 0.15g DBE concurrent
with the accident without loss of function.

We and our seismic design consultant 'Nathan M. Newmark, are in
agreement with the loading combinations and allowable stresses used
by the applicant. Stress and strain limits conform to the require-
ments of ACI 318-63, Part IV-B. The ACI load factors have been
replaced by'facpprs suitable for concrete containment structures.

Based on our review of the design of the containment structure
and its capability to withstand the predicted pressures from
potential accidents, we conclude that the strqctural design aspects
of the containment are acceptable.

In evaluating the capability of the Class I (seismic) structures,
systems, and components, to withstand the dynamic loads due to
seismic events, our seismic design consultant, Nathan M. Newmark
Consultant Engineering Services, considered the geology and nature
of the bedrock, design loads and load combinations, the seismic
design parameters, and methods of analysis. On the basis of our
review and that of our seismic design consultant, we conclude
that the Class I (seismic) structufes, systems, and components
of Indian Point Unit 2 are designed to accommodate all applicable
loads and are acceptable. The feport of our seismic design

consultant is attached as Appendix G.
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During our review we noted a limited number of cases where
failure of non-Class I (seismic) structures cqﬁld potentially endanggr
Class I (seismic) structures and equipment. These.included the ~
Indian Point Unit 1 superheater stack apd superheater building;\the
turbine building, and the fuel storage building. In response to
our concern, the applicant performed analyses of thése sfructures
using a multi—degreé of freedom modal dynamic analysis method, to
determine the modifications needed to assure that grogé structural
collapse of these structure; Qould ndt occur in the event of a DBE.

As a result of ﬁﬁese analyses, addifional sgismic reinforcemgnt

is being provided for both the superheatér building and the turbine“
building and the Indian Point Unit l'superhéaﬁer stack is to be rédﬁcéd
in height by 80 féet. The truncatiéﬁ of the.sfack is to ﬁe
accomplished at a conveﬁient time in the néxf three years and

prior to operatiqn éf'Indian Point Uﬁit 3. !We and our seismic

design consultant have revieweé the materiél submitted by the applicant
and conclude that the dynamic analyses performed, and the desigﬁ‘
modifications proposed, are acceptable.

We have reviewed the as-built wind resistaﬁce of Class I
structures at the Indian Poinf Unif 2 facility. Analysis indicates that
both the containment and reinforced concrete portions of the priﬁaryy
auxiliary builaing and intéke struépure c;ﬁ sustaiﬁ winds in the
range of 300 miles perbhour. ‘Tﬁé contfél\building aﬁd diesei
generator building which ére coﬁstrﬁcted‘of‘structural stéel
with composite metal panel siding, are e;timaéed by the applicant

to be capable of sustaining wind loads of up to 160 miles per hour.



6.3

-34—

Some natural protection from high‘winds is afforded the control room

building and diesel generatof building since they are protected by.

the turbine building to the west, the Indian Point Unit 1 turbine building.
superheater building, and containment to the south, the rising

hillside to the east, and the eontainment and rising hillsidé to

the north.

The wind resistance of the Indian Point Unit ‘1 superheater stack
was also considered with respect to preserving the integrity of
Indian Point Unit 2.' A reduction in stack height of 80 feet
coupled with the additional seismic reinforcement of the super-
heater building_ (see discussion above) will enable the stack to
resist winds with speeds greater than 300 miles per hour.

On the basis of the very low probability for wind speeds greater
than 100 miles per hour at the Indian Point site and on the basis

of the wind resistance of the Class I (seismic) structures as

.discussed above, we conclude that Indian Point Unit 2 is adequately

protected against high winds.

Testing and Surveillance

Strength and leakage tests of the containment building'will
be performed after construction is completed. A 115% overpressure

strength test at 54 psig will be conducted and leakage tests will

be made at pressures up to 47 psig. As noted in Section 7.3 of

this evaluation, pressurized test channels are provided at all

liner seams for long-term surveillance. No permanent instrumentation
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is being installed on the containment for strength testing, although
examinations will be made for cracking and distortion during the
pressure test. Periodic leakage rate tests will be perfofmed on
the containment and its penetrations.

We have concluded that the provisions for testing and surveillance
of the containment are acceptable. Test and surveillance require-
ments are included in the Technical Specifications.

Missile Protection

The possibility exists that missiles might be generafed in the
unlikely event of a failure of the turbine generator. Although ﬁhe
design criteria for Indian Point Unit 2 did not include consideration
of protection against missiles resulting from turbine.failures,
at oﬁr request the applicant has assessed the protection available
against missileé that might result from a turbine failure at the
maximum overspeed condition (133% of rated normal speed). Specific
provisions have been added to limit the off-site consequences that
could result fr&m a missile failure, and to provide for safe shut
down of the unit. These include an alternative cooling water supply
for the charging pumps and added missile protection for a potentially
vulnerable portion of the auxiliéry steam generator feedwater lines.
In addition, a secoﬁd completely independentAturbine speed control
system‘has been provided to reduce the probability of a runaway

speed condition that might result in a turbine failure. This
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system is designed to the requirements of the Institute of Electrical
and Electronic Engineers (IEEE) Criteria No. 279 for protection
systems. The Technical Specifications require periodic testing

of the overspeed devices to assure operability. We conclude

that the applicant has made appropriate provisions to reduce the
probability of a destructive turbine missile from being generated

and affecting Class I (seismic) items.

The Indian Point Unit 2 reactor vessel cavity is designed to
protect the containment against missiles that might be produced by
postulated failure of the reactor vessel. Failure of the reactor
vessel would result in fluid‘jet—reaction forces in the cavity wall
adjacent to the vessél split or crack as well as stress in the
cavity wallAfrom a rise in cavity pressure, both of which would
result from coolant blowdown. Also reaction forces in the cavity
wall and floor might be produced by the impact of missiles
generated by pressure vessel failure. By the use of extensive
steel reinforcing, the conérete cavity has been designed to
resist both fluid jet and missile impact forces that could
result from pressure vessel failure by either longitudinal
splitting or various modes of circumferential cracking. The cavity

is also designed to sustain a fluid pressure rise to 1000 pounds per square




-37-

inch. We have reviewed the applicant's analysis and conclude that
the cavity as designed provides adequate protection for the contain-
ment liner against missiles that might result from a postulated

pressure vessel failure.
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ENGINEERED SAFETY FEATURES

Emergency Core Cooling System

The principal equipment of the emergency core cooling system
consists of (1) three 50% capacity high pressure safety injection
pumps, (2) two 100% capacity residual heat removal pumps for 1low
pressure injection and external recirculation, (3) two 100%
capacity recirculation pumps for recirculation internal to the
containment, (4) one 100% capacity boron injection tank, and (5) four:
33-1/3% capacity accumulators. This system provides redundant
capability to i;ject borated cooling water rapidly into the core

in the event of a loss-of-coolant accident and to maintain coolant

above the level of the core for an indefinite period following

‘the accident.

The applicant's evaluation of the performance of these systems
ié based on detailed analyses of (l) the hydraulic behavior of
the primary coolant system during and subsequent to a loss-of-
coolant accident, and (2) the thermal response of the core during
the same period. The analytical methods used to predict thg
hydraﬁlic behavior of the primary coolant system during a loss-
of-coolant accident have been improved significantly during the
construction period for Indian Point Unit 2. The original analysis
presented in Volume 4 of the FFDSAR was performed with the FLASH-1

hydraulics computer program. This program is limited to a three-node
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representation of the coolant system. Subsequent to the analysis
performed with FLASH—lJWestinghouse developed’a new multi-node
hydraulics program called SATAN. Using SATAN the coolant system
can be represented with as many as 96 nodes. The SATAN calculations provide
considerable detail in the éystem analysis and increase& insight
into system performance.

At our request the applicant' reevaluated the performance of
the emergencyAcore cooling system'during a loss-of-coolant accident
using the SATAN multi-node hydraulics code. The‘applicant's
analysis ié based on the licenseAapplication pbwer rating of 2758 MWt.
For the case of an accident initia;éd by a double-ended break in
the cold:leg primary coolant piping, a maximum fuel element clad temperature of
2015°F was predicted. The applicant's investigétion of the
emergency core cooling system performanqe for a range of break
sizes and locations indicates thaf the resultant peak temperatures
for any other bfeak will be 1ess'than those predicted for the
double-ended cold leg break. Oﬁ the basis of our review of the
analytical techniques used in this énaiysis and our experience
with similar.énalytical techniques, we conclude that there ié
reasonable assurance that thé results obtained with these techniqueé
provide a conservative estimate of the performance of the syétem

in the event of a loss-of-coolant accident at Indian Point Unit 2.
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We conclude that the emergency core cooling system will (1) limit
the peak clad temperature to well below the clad melting temperature,
(2) 1limit the fuel clad water reaction to less than 1% of the total
clad mass, (3) terminate the clad temperature transient before the
geometry nécessary for cooling is lost and before the clad is so
embrittled as to fail upon quenching and (4) reduce the core temperature
and then maintain core an& coolant temperature.levels in a subcooled
condition wntil accident recovery operations can be accomplished.

In summary, we conclﬁde that the emergency core cooling system
is acceptable and will provide adequate protection for any loss-of-
coolant accident. |

The emergency core cooling system design as presently installed
at Indian Point Unit 2 was reviewed by the Division of Reactor
Licensing during 1967, subsequent to the issuance of the construction
permit on Octobef 14, 1966. This system represented a complete
redesign, a considerable increase in flow capability, and
enhanced performance when compared to the system reviewed for the
construction permit. On the basis that the very significantly
improved performance of the redesigned emergency core cooling system
provides additional assurance for limifing clad temperatures and
maintaining a coolable core we conéurred &ith the applicant’'s

decision to remove the reactor pit crucible from the facility design.
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Containment Spray and Cooling Systems

Two independent heat removal systemé'are provided ﬁdléontrol the
containment pressure and temperature followiﬁg a'loss-of¥coolan£
accident. Each system, acting alone ét its rated capééity, will
prevent overépressurizationléf.the contaiﬁment strﬁctufe. The'two
systems are the containment spray system and the fan cooling system.
The design of each is substantially the same as the design of
systems provided at the Ginna plant and other licensed plants.

The contaipmeﬁt spray system consists of two 50% capécity spray
pumps and is sized to limit the containment pést-accident pféséure
to below design pressure. Sodium hydroxide and boric acid are used
as additives to the spray solution to remove radioactive iddiﬁe
which might be present in the containment after an accident. We
have reviewed the use of these chemical spfay additives in terms
of their iodine removal capabilities, aﬁd'in"adaifion have
evaluated the chemical‘compatibility of the spray solution with
other reactor components. As a resuiﬁ of'burIrEView, wé cdnclﬁdéw;‘
that the spray system is adequately sized to cool the containmént; e
that the alkaline spray solution will réduéé the iodine cbnéentéakidﬁ:
in the containment atmosphere, and that corrosion of other ﬁaterials
used in the containment does not iﬁtroduce a safety problem.

The containment fan cooling system provides complete redundancy
to the containment spray system'fdr heat‘rémoval from the containment

atmosphere during post-accident conditions. TFive 20% capacity fan
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coolers are provided. Since the fan coolers are located within
containment, they must be capable of operating in the post-accident
environment. Westinghouse has conducted an environmental test
program to demonstrate this capability. Our evaluation of these
tests, including the heat removal capability of the heat exchangers, and
environmental and radiation testing of the fan cooler motors, valve
motor operators and electric cabling indicates that these components
will function satisfactorily in the accident environment. An
iodine—impregnaped charcoal filter system has been included with

the fan cooler system to remove organic iodine from the post
loss-of-coolant containment atmosphere. The charcoal beds are
preceded by demisters and high efficiency particulate air (HEPA)
filters.

We have evaluated the inorganic and organic iodine removal
capability of the charcoal beds on the basis of tests.with steam -
air mixtures at 100% relative humidity following prolonged
flooding of the bed. We conclude that inorganic and‘organic
iodine removal efficiencies of 90% and 10% per pass, respectively,
are conservative values that are justified by the available
information.

In summary, we have reviewed the containment spray and fan
cooling systems in terms of (1) capability to control the containment

temperature, (2) capability to remove inorganic and organic iodine,
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(3) system and component redundancy, and (4) capability to

function in the post-accident containment environment. We conclude
that there is reasonable assurance that these systems will operate
as proposed subsequent to a loss-of-coolant accident.

Containment Isolation Systems

In addition to the usual capability of isolating all lines
leading to and from the containment, the Indian Point Unit 2 con-
tainment is provided with additional systems to minimize the
potential leakage of fission products subsequent to an accident.

A containment peﬁetration and weld-channel pressurization system
provides for continuous.pressufization of zones enclosing containmentv
penetrations and the weldé in the containment liner; The system
continuously maintains an overpressure of clean, dry air that is iﬁ
excess of the containment desién pressure. Pressurized zones include
each piping penetration, each electrical penetration, double

gasketed spaces on the personnel aﬁdvequipment hatches, and the
channels over weld seams of the containment liner. The air pressure
is maintained by the instrument air compressors with backup from the
plant éir compressors and from a staﬁdby source of nitrogen cylinders.
Pressure indicatiﬁn énd alarm instrumentétion is provided locally

and in the control room to assure that loss of pressure will be

detected and corrected.
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In addition, an isolation seal water system has been provided
to assure containment isolation by (1) injecting seal water between
the seats and stem packing of the globe and double disc isolation
valves used on larger lines, and (2) injecting seal water directly
into the line between the closed diaphragm valves uéed in the
smaller lines penetrating containment. Seal water injection is
provided for all lines connected to the reactor coolant system and.
for lines that may be exposed to the containment atmosphere
subsequent to an accident. Although the use of the seal water
system following a loss-of-coolant accident provides an additional
means of reducing leakage, we have not considered the effect of this
system in determining the offsite radiological consequences. |

We have concluded that the capability provided for isolating
the containment is acceptable. |

Post—Accident Hydrogen Control System

In the event of a loss-of-coolant accident, rédiation from the
core and from escaped fission products will disséciate some of the
cooling water into gaseous hydrogen and oxygen. Continued evolution
of hydrogen would increase the concentration in the containment
to a point where ignition could occur and thus provide an

additional energy source.
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Redundant flame recombiner units are installed within the
Indian Point Unit 2 containment. Each unit has the design capability
to prevent the ambient contaipment hydrogen concentration from
exceeding two percent by volume. The units are designed to function,
following tﬁe loss-of-coolant accident in a containment pressure-
environment of 1 to 5 psig. Each récombiner system consists of
(1) a flame recombiner unit.located within containment, (2) a control
panel located outside of containment, and (3) a hydrogen gas stand
located outside of containment. On the basis of (1) our detailed
review of the design of the system and its controls, (2) satisfactory
performahce testing of the device, and (3) satisfactory environﬁental
testing of those portions of the fecombiner sysfem installed wifhin
the containment, we conclude that thereuis'reasonable assurance
that the recombiher system will perform its intended post-accident
function.

In addition, the applicant will provide the'capability.for
purging the containment atmosphere through appropriate filters as
an alternate backup means of hydrogen control. The containment . .
penetrations to be used for this system are installed. The design
and installation of the equipment. required will be performedlduring

the first two years of operation at power.
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INSTRUMENTATION, CONTROL, AND POWER SYSTEMS

Reactor Protection and Control System

The reactor protection system instrumentation for Indian Point
Unit 2 is the same as that installed at the Ginna.plant. The adequacy
of the protection system instrumentation was evaluated by comparison
with the Commission's proposed general design criteria published on
July 11, 1967, and the proposed IEEE criteria for nuclear power plant
protection sysfum (IEEE-279 Code), dated August 28, 1968, The basic
design has been reviewed extensively in the past and we conclude that
the design for Indian Point 2 1s acceptable,

During our review we consideréd the adequacy of reactor protection
forioperation with less than four coolant loops in service. When
operating with one of the primary loops out of gervice the reactor is

normally automatically limited to 60% of full power. However by

manual adjustment of several protection system set points in a

manner consistent with the Technical Specifications adequate reactor
protection can be provided for operation up to 75% of fulllpower.

We have reviewed the applicant's analysis of the seismic response
of the protection system instrumentation and associated electrical
equipment and find that adequate testing has been performed on the

nuclear instrumentation, switch gear, and process system instrumentation.
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In connection with our review of potential common mode failureé we
have recently considered the need for means of preventing common -
failure modes from negating scram action and of possible design
features to make tolerable the'consequeﬁces of failure to scfam during
anticipated transients. The applicant has been responsive to our
request for information and haé provided the results of analyses which
indicate that the consequences of such transients are tolerable for the
existing Indian Point Unit 2 design at a power level of 2758 Mwt. Although
additional study is required of this general question, wewconclqdéithat it is
acceptable for the Indian Point Unit 2 reactor to operate at a power
levél of 2758 MWt while final resolution of this matter is made on a

reasonable time scale.

8,2 Initiation and Control of Engineered Safetz Features

|

The instrumentation for initiation ahd coptrol of engineered
safety features for the Indian Point Unit 2 is the same as that
installed at the Ginna plant., This basic design has been reviewed
extensively in the pﬁst and we consider it to be acceptable, |

We have reviewed the capability for testing engineered safety
feature circuits during reactor opefation. Resistance tests will be
used for routine determinations of the opefability of the master and
slave relay coils., The circuits upstream of these relays can be
partially tested during operation. During plaﬁt shutdown, cifcuits
can be tested completely by coincident tripping of instrument chanqéls
and a consequent operafion ofvthe masﬁer and slave relays in the

entire downstream initiating system, We have concluded that this
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testing capability is acceptable for Indian Point Unit 2,

Off-Site Power

Two 138 kilovolt (kV) lines connect the Buchanan switchyard
to the Millwood switching station, which in turn is connecﬁed to
the Consolidated Edison grid and the Niagara Mghawk and Connecticut
Light and Power systems, Two additional 138 kV lines, using a
separate route from the first two lines, connect the switchyard to
the Orange and Rockland tie,

The épplicant stated ﬁhat an analysis of the transmission
system has indicated that the system is stable for the loss ofvany
generating unit including Indian Point Unit 2,

A single 138 kV line connects the Buchanan switchyard to
Indian Point Unit 2. In addition, three 13 kV lines comnect the
switchyard to Indian Point Unit 1, Three 138/13 kV transformers in
the switchyard feed these three 13 kV lines. While the 138 kV
system is the normal supply for the auxiliary load associated with
plant engineered safety features, one of the three Indian foint
Unit 1 13 kV lines is available to provide power via automatic
switching to Indian Point Unit 2 through a 13/6.9 kV transformer.
By switching circuit breakers in Indian Point Unit 1, the other two
13 kV lines can also be made available to provide power to Indian
Point Unit 2, As the 13/6.9 lesupply is not capable of carrying
the total plant auxiliary load for Indian Point Unit 2, the main
coolant pumps and the circulating water pumps must be tripped off

before the supplies are switched,




8.4

~49-

We conclude that the off-site power supply provides an adequate
source of power for the engineered safetv features and safe

shutdown loads.

‘Onsite Power

Onsite power is supplied hy three independent diesel generator

aets'connectediin a separate bus configuration such that there 1is no

"automatic closure of tie breakers between the three buses to which
ﬁthe generators are connected. The redundant engineered safety feature

‘(ESF) loads are arranged on the three separate buses such that failure

of a single bus will not prevent the required ESF performance under
accident conditions. The design engineered safety feature and safe
shutdownlloads per diesel generator are 1813, 2210. and 2353 HP for .

the first one-half hour folloving a loss;of-coolant accident, The

"loads are then changed to 2438, 2235, and 2043 HP for the recirculation

phase of the emergency core cooling system operation. On the basis

" of our evaluation, we have determined that the appropriate diesel

ﬁgenerator ratings are 2200 HP continuous, and 2460 HP for 2 ,000

hours. We note that some of the estimated emergency loads are

above the continuous rating of the machines, but below the 2,000

hourwratings.. We consider that this'nargin is acceptablevfor.

Indian Point Unit 2,
Each diesel generator is started automatically upon initiation
of emergency core cooling systen operation or upon under-voltage

on its corresponding 480-volt emergency bus, The generators are
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housed in a separate Class 1 (seismic) structure., On-site diesel
fuel storage capacity provides a minimum of seven days operation at
the required safety feature ioads. These design and operafing'features
are acceptable for Indian Point Unit 2. |

Our review of the ac auxiliary power system has disclosed
that there is adequate capacity and an adequate degree of physical
and electrical separa;ion of redundantAfeatures. The 125 volt dc

system consists of two individually housed batteries, The dc system

is divided into two buses with a battery and battery charger for

each bus, Each of the two station batteries has been sizéd to
carry its expected loads fo; a period of two hours following a
plant trip at a loss of all ac power,

We conclude that the onsite emergency power system is acceptable.,
Cable Installation

We have reviewed the appiicant's cable installation relative to
the preservation 6f the independence of redundant channels by means
of separation, and relative to the prevention of cable fires
through proper cable rating and tray loading. This has been
performed by reviewing the cable installation criteria and method
of layout design and by field inspection of electrical cable
inetal;ation during construction. |

| A single electrical tunnel carries tﬁe electrical cables from

the electrical penetration area of the contaimment to the control
building, This tunnel carries all of the electrical cables except

the power cables for the reactor coolant pumps, the pressurizer
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heater cables, and the control rod power cables, The cables in

the tunnel are arrayed on either side of a three-foot aisle in trays

or ladders., Separation is provided for in the form of distance,

metal sepérators. or transite barriers, The electrical tunnel

does not contain any spliced cable comnections., Therefore, the -

probability of a fire is reduced, Further, a fire detection

system and an automatically operated water spray system are

provided in the tunnel, Tunnel cooling is provided for by

redundant cooling fans, On the basis of adequate separation

within the tunnel, a minimum numbe: of heat producing cables and

features, redundant cooliﬁg_systema,,and fire detection and spray

systems we conclude that the single electrical tunnel is acceptable,
Sixty electrical penetrations are provided in a single electrical

penetration area to provide for entry qf signal, control, and power

cables into the contaimment. The penetrations are located on

three~-foot centers, both horizontally and vertically, and are of

the hermetically sealed type. As a result of our review, fire

barriers in the form of transite sheets were added to separate the power

cable penetration from the instrument and control cable penetrations._

In addition, as a result of our review certain modifications were

made to the cabling in the penetration area, including shortenipg of

cable runs and elimination of cable loops. .The segregation of power

cables and the shortening of the cable runs reduces the probability

of failure by fire and on this basis, we consider the single electrical

penetration area acceptable for Indian Point Unit 2,
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The applicant has performed a design audit to werify the separation
of redundant engineered safety feature power and control electrical
cabling. A design review of instrument cabling was also performed on
a sample basis.

On the basis of our review of cable installation at Indian Point
Unit 2, we conclude that the resulting cable layout, as installed,.is
acceptable,

Environmental Testing

Westinghouse has conducted an environmental test program for
the instruﬁentation and controls that are located inside contain-
ment and that must function in the environmént following a loss-
of-coolant accident. We have reviewed the results of this testing
program and conclude that the essential instrumentation and controls

will function properly in the accident environment.
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9.0 RADIOACTIVE WASTE CONTROL = & - o R

Liquid and gaseous waste handling facilities are designed to
process waste fluids generated by thé plant ‘so that disc¢harge of
liquid and gaseous effluents to the environment will be minimizedi
Liquid waste 'is processed both by-‘direct ‘removal of radioactive
material with ion exchange’resins and by evaporativé separation.
Using these methods the volume of radioactive waste will be greétly
concentrated and the purified liquid streams will either be reused
or discharged. Small quantities of radioactive liquid waste will -
be released'rouﬁinely to the CQndenser circulatihg water discharge
canal common to all three units where the waste will be diluted: and
discharged to the Hudson River.

The limits on routine radwaste releases from the three units
that are planned for opefation at’the’Indiah Point site will
require that ‘the "combined releases from the ‘three units when added together
be within the limits specified in 10 - CFR Part 20. - This requirement is
stated ‘in Section 3.9 of the Technical Specifications for both
liquid and gaseous effluents. -

The liquid effluent releases from the three nuclear facilities -
will be- discharged from a common discharge canal into the Hudson
River. ' The nearest sources of public drinking water supplies from
thé Hudson River are located at Chelsea, New York (backup water-
supply for New- York City)'andvat:thé Castle Point Veterans Hospital,

22 and 20.5 miles upstream of the Indian Point site, respectively.
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During dry periods with low fresh water river flow, tidal action
could carry the radioactivity discharge into the river at the

Indian Point site upstream . .to:these river water intake points. Con-
servative analyses made by .the gpplicant indicate that the concentra-
tion of radionuclides at these public water intake points would be
less than 1% of the concentration of radionuclides being discharged
into the river at Indian Point. Since the releases at the site

will be less than the limits of 10 CFR Part 20 (and are expected to be
less than 10% of the 10 CFR Part 20 limits, based on past experience with
Indian Point Unit 1 and other pressurized water reactor plants),

the radioactivity levels at these intakes due to the discharges

at Indian Point will not be significant.

Gaseous wastes containing some radioactivity are stored in one
of four gas decay tanks. One gas tank is utilized for filling, one
for holdup for a 45-day decay period, one for discharging to the
atmosphere,,and,one is held in reserve. Disposal of gaseous . wastes
from Indian Point Unit 2 is by discharge through the plant vent.

The routine gaseous radioactivity releases from the three
nuclear facilities will be from three different vents. Thef
combined release of gaseous waste containing radioactivity from
these three sources will be limited by the Technical Specifications
such that annual average concentrations at»the.minimum exclusion

distance will not exceed the limits of 10 CFR Part .20, Appendix B,
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of the Commission's regulations. For gaseous halogens and
particulates’with half-lives greater than eight déys, the
applicable limits of the‘Technical Specificatibns are less than 1% of
the limits.given in 10 CFR Part 20. The Technical Spécifications also
require that the maximum release rate of gaseous waste not exceed
the annual average limit. |

Baéed on our review we conclude fhat the means provided by fhe
applicant for the disposal of rédioéctive waste are suBstantially
the same as those we have approved for other facilities and are
acceptable. We ;lso conclude that acceptable means are provided
and. will be used to keep the release of radioactivity from‘the

plant within ranges that we consider to be as low as practicable.'
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AUXTILIARY SYSTEMS

The auxiliary systems necessary to assure safe plant shutdown
include (1) the chemical and volume control system, (2) the residual
heat removal system, (3) the component cooling system, and (4) the
service water system. The systems necessary to assure adequate
cooling for spent fuel include (1) the spent fuel pool cooling
system, (2) the fuel handling system, and (3).£he service water
system. The designs for these systems are substantially the
same as those we reviewed and found acceptable for the Ginna plant.

Chemical and Volume Control System

The chemical and volume control system (1) adjusts the con-
centration of boric acid for.reactivity,control, (2) maintains the
proper reactor coolant inventory and water quélity for cdrrosion
control, and (3) provideé the required seéi water flow to the
reactor coolant pumps. The amount of boric acid to be added to
the core for reactivity control is determined by the operator.

The addition of unborated water as a result of operator error

could result in an unintentional dilution during refueling,

reactor startup, and power operation. The applicgnt's analysis
indicated that because of the slow rate of dilution there is ample
time for the operator to become awére of the dilution and to take
corrective action. The applicant is actively participating

in the development of a device for continuous monitoring of the
reactor coolant boron concentration ;nd will evaluate the feasibility

of installing such a monitor when deVeloped.
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Our review of the chemical and volume control system emphasized
those portions involved in routine and emergency injection.of.
concentrated boric acid. We conclude that the design.is acceptable.

Auxiliary Cooling Systems . . .

Subsystems for augiliaxy$cpoling'are4the_qomponentvcooling
system, the residual heat removal.loop, the spent fuel pool cooling

loop, and. the service water system.. The piping for these three

. systems is designed to the-ANSI Bgl.l,QOQevforJBressure Biping.

These systems are equivalentAin purpqse‘and design to those of other

"reggnglyv1icensea“plantsyw Qn,thg_bagisﬁpfhou; review of this

plant and others using the similar systems, we. have concluded that
theselsystems.are_accegpaplg.“

Spent Fuel Storage

coa

The fuel handlipgfsygtem‘;s,designgg Féfpransf%rlspegt ﬁuel
to the storage pool and ;oupxqvide“storgggwfoy new fge}zi;?hg_.l.
spent fuel storage facility is basicallyﬂgpgﬂsame ;nfcggacitx
and design as those useqhinﬂprevigugly”;iggnsgg prg§su§;;§d water
reactor plants. The fuel poq}xismsigeg quaCFOmmpﬁaFg.gpeng_fug;_from
1-1/3 core. loadings.

As in other designs, mechanical stops will be incorporated in
the crame to restrict motion of the spent fuel cask\to itsvassigned
area, adjacent to one side of the fuel storage pool. In addition,

the spent fuel racks in the area adjacent to the fuel cask storage
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locatién would be uséd only in the event that a complete core is
unloaded and one-third of a éore from a previous unloading‘is
alfeady in storaée.

The pool floor is located below grade level and founded on
solid rock. Stfuctural.damégesfrom a dropped fuel cask.would not
result in a fapid loss of water from the pool. Makéup water can be
supplied from the demineralizer water supply at a flow rate of 150
gpm. Additional water can be pfovided in an emergency by the use of
temporary hookups to other sources.

As a cbﬁsequencé of our evaluation of the potential consequences
of a postulated fuel handling accident, the applicant has agreed
to provide charcoal filters in the refueiing building.to reduce
the calculated offsite doées that might result in the event of
a fuel handling accident in the refueling building. The
installation of the fiitérs willzbe'COmpleted dﬁring the first
year of full po&er opefatioﬁ, | |

We concludé ;hét the designs of the spent fuel storage pool and

the fuel handling system are acceptable.



-59-

11.0 ANALYSES OF RADIOLOGICAL CONSEQUENCES FROM DESIGN BASIS ACCIDENTS

11.1 General

In order'tq assess the safety;margins of the:plant design, a
number of operating transients were considered by the applicant,
including rod withdrawal duriqg startup and at power, moderator
dilution,lloss of coolant flow, loss of electrical load, and loss
of ac power. Ihe reactor control and protection system is designed.
so that corrective action is takeq automatically to cope with any
of these Fransients. Based on our evaluation of the information
submitted by the applicant and ourlevaluations of other PWR designs
at the operating license stage, we conclude that the Indian Point .
Unit No. 2 control and protection system design is such that these
transients canabe‘termigated.WL;hout_damage:toAfhe;core or to.the reactor
coolant boundary, and wigh no fosite,radiologicél conseduences:

The applicant and we have evaluated:the consequences of e
potential accidents, including a coptrol,rgd ejection accident, an
accident involving rupture of q:gasxdecay;papk, a steamline break
accident, a steam generator ;uﬁe rupture accident, a loss-of-
coolant accident, and a refueling .accident.

The calculated offsite radiological doses that might result .
from the control rod ejection accident, and. the accident involving
rupture of a gas decay tank are well within :the 10 CFR Part 100

guidelines.
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The consequences of the steamline break and the steam generator
tube rupture accidents can be controlled by limiting the permissible
coﬁcentrationsvof radicactivity in the primary and secondary coolant systems.
The Technical Specifications for the Indian Point Unit No. 2
facility limit the primary and secondary coolant activity coﬁcentra—
tions such that the potential 2-hour doses at the exclusion radius
that we calculate for these accidenﬁs &o not exceed 1.5 Rem to
the thyroid or 0.5 Rem to the whole body.

Our evaluations of the loss-of-coolant accident and the refueling
accident are discussed in the following sections.

11.2 Loss-of-Coolant Accident

The design basis loss of coolant accident (LOCA) for the Indian
Point Unit No. 2 plant is similar to thét evaluated for other PWR
plants in that a’double4énded break in the largest pipe of the
reactor coolant system is assumed,

Although the basis for the design of the emergency core cooling
system is to limit fission ﬁrdduct release from the fuel, in our
conservative calculation of the consequences of the LOCA we. have
assumed that the accident results in the release of the.following
percentages of the total core fission product inventory from the
core: 100%.of the noble gases, 50% of the halogens, and 1% of éhe
solids: In addition, 507 of the halogens that are released from the core is

assumed to plate out onto internal surfaces of the containment



-61-

z,bﬁiidiné or‘onto internai componentsﬁand is notvayailable for leakage.
.We‘assume that iQZiof the iodineyayaiiable“for.1eakage from the
Acontainment 1s 1n the form of organic 1od1de, and that 5% is in the
form of partlculate 1od1ne.t_The“reactqr is‘assumed}to'haye been_opera_
tiné at a power of 3217‘MWt prior to:the_accident._ The primary
containment is assumed to leak at a constant rate of O 1 percent ..
‘of‘the containment.voiume per day for the first day and 0. 05 percent
per‘day thereafter We evaluated the 1od1ne removal capability

of the sodium hydronlde~conta1nment spray system and assumed an
1norganicliod1ne removal constant of 4 5 per hour for the spray
system; We evaluated thebiodine removal capability of the iodine»v
vimpregnated charcoal filter system and assumed a removal constant of
‘0 49 per hour for 1norgan1c 1od1ne and a removal constant of O 048

N

per hour for organic 1od1ne Iodine particulates are assumed to, N

be removed by the high effic1ency particulate air filters Thgm,.h,‘
, o ; ; ‘,ha :

R

1nhalation rate of a person off31te is assumed to be 3 5 X 10

cub1c meters per second

~

For the calculatlon of the two—hour dose at the 51te boundary we

3.

used an atmosphericﬂdispers1on factor corresponding to Pasquill
Typei"F" stability, w1th a l‘meter per second wind speed and an
appropriate building wake effect.;vﬁevcalculated the potentlal doses>
at the site boundary for this 2 hour period to be 180 Rem to the. )
thyroid and 4 Rem to the whole body. At the low population zone

boundary our calculated potential doses for a 30-day period are

270 Rem to the thyroid and 7 Rem to the whole body.
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In evaluating the above doses, no credit was given for the isolation
valve seal water injection system, thé penetration pressurizatioﬁ éystem,
or the weld channel bressufizatibn system. Operétion ofxfhese systems,
which interpose a high gas preséure or seal watéf afea befweeﬁ the
containment and the outside atmoéphere at all points where’léakage
might occur, should significantly reduce the leakage raie froﬁ the
containment, and, thué "reduce the doses‘foliowing.aﬁ accident; Thése systems
are well designed and teSfed; and shéuld bebaVailaBie in the event
of an accident (see Section 7.5).' We did_not consider fhe éffect of
these systemé in our &ose calculations beéause it is inhérehtlyv
difficult to accuratély méasure léakage‘rates of less‘ﬁhan 0.1%
per day by current testing'methods.
Afhe control room for I;dian Point Unit No. 2 Qés nbt deéignéd to
meet the reqﬁiremenfs wé have iﬁﬁosed in more recent,construction
permit revieﬁs, that thé &oéé.féf the coﬁrse §f”the accident fb
occupanfs of tﬁe contrél foém be iimited to 5 Rem to the wholé'body.
and 30 Rem to the thyroid;. iﬁ ordér fo proviae additiénal proteéfion
to the control room éccupants in the event of a loss—éf—coolant accident,
the épplicant has equippea ghe confrol réom with protective}clofhing
and self-contaiﬁed éif.réépifaforé for thé operators. Iﬁ view of
these provisions, we.have concluded that the control room, as

constructed, is acceptable in this regard.
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11.3 Fuel Handling Accident

We have evaluated the potential consequences of a fuel handling
accident, in which it is postulated that a fuel assembly is dropped
in the spent fuel pool or transfer canal. We assumed that: (1) all 204
rods in the dropped bundle are damaged, (2) the accident'oécurs 90 hours
after shutdown of the core from which the dropped bundle has been
removed, (3) 20% of the noble gases and 10% of the iodine in the
dropped fuel bundle are released to the refueling water and the
dropped fuel bundle has been removed from a region of the core which
has been generating 1.43 times the average core power, (4) 90% of the
released iodine is retained in the refueling water, (5).the fission
products released from the.pool are discharged to the atmoéphere by
the building recirculation system through charcoal filters with an
iodine removal efficiency of 90%, and (6) the same metéorological
conditions exist as were assumed for the loss-of-coolant accident.
The resultant calculated doses at the site boundary are 146 Rem to
the thyroid and less than 4 Rem to the whole body.

11.4 Conclusions

We have calculated offsite doses for the design basis accidents
that have the greatest potential for offsite consequences using
assumptions copsistent with those we have used in previous safety.
reviews qf PWR plants and have found the resulting calculated doses

to be less than the guideline values of 10 CFR Part 100.
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12,0 CONDUCT OF OPERATIONS

12,1 Technical Qualifications

The Indian Point Unit 2 facility was designed and is being
built by Westinghouse as prime contractor for the applicant.
Preoperational testing of equipment and systems at the site and
initial plant operation will be performed by Consolidated Edison
personnel under the technical direction of Westinghouse. The
applicant's experience in the power production field is largely
with thermal power plantg. However, the applicant has operated
Indian Point Unit 1, a 615 megawatt (fﬁermal) pressurized water
reactor plant with an oil fired superheater, since August 1962.
In addition, the applicant has the Indian Point Unit 3 under
construction at the Indian Point site and is aétively conéidering;
the installatiqn of other nuclear powef plahts at other sites.
Our review of the applicant's organizatiop indicates that the
competence of its engineering staff has continually increased
and is consistent with the requirements of its expanded nuclear -
program.

12,2 OQperating Organization and Training

The applicant's organization consists of three main groups under
the direction of the general superintendent. These groups are the
operations group (with a separate superintendent for each unit), the
performance group (with the responsibility for sfation chemistry,

licensed personnel training, and surveillance of station performance),
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and the health physics group headed by a supgrvisor quinger for
health physics (with the responsibility for station health physics
and instrumentation). An assistant superintendent for maintenance, ‘
and ﬁroduction engineers (responsible forAprpviding staff support for
the operation superintendents)‘report to the two superinteﬂdents_for
qperation. A reactor engineer reports Qirectly to the general
sdperintendept._

The proposed shift complemgnt for the combined operation of_Inaian
Point Unit 1 and Indian P@int Unit 2 consis;s of one general watch
foreman licensed'as a senior reéctqr operator (SRO), one watch
foreman (SRO) for each unit, one ;ontroi‘operatorAA licensed as a
reactor operator (RO) for each unit, one unlicensed control room:
operator B, shared by bo;h un%ts,.one qohproi operatqr:B for
Indiaﬁ Point Unit 1 chgmical system buildiggaAsix operating mechgpigg
(two ofvwhom aré assigned to Indian_Point Unit;Z), one shift chemist,
and one shift health physicé techniqian.

| The shif;_compositionvfor Indian Poipt Unit 2 when Indian
Point Unit 1 is shutdan for any regsqn is the_genera; fpreman,
one watch foreman, one contrql»gperator A and two operating
mechanics. In addition, a control room operator B may bg availaple ‘
a substantiai fo:tion of his time.}-We_cqﬁqlude that both:tbeldgal -

unit crews and single unit crews as outlined above are acceptable.
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Since a large part of the plant staff has had prior nuclear
experience, the training program has been fitted to individual
needs based on experience, educational background and job responsi-
bilities. The training program includes long- and short-term
assignments of key staff personnel to technical institutions and
operating reactors, to the Westinghouse offsite operator training school,
and to on~site classroom training courses for operators and super-
visors conducted by Both applicant and Westinghouse personnel. We
have reviewed these activities in detail and concludé that the
cémbination of reactor operating experience and formal training
obtained by the plant staff has adequately prepared them to perform
their operational duties.

As a means for the continuing review and evaluation of plant
operational safety, the appiicant will egband the responsibilities
éf the Nuclear Facility Safety Committee currently functioning for
Indian Point Unit 1 to include Indian Poiﬁt Unit 2. The committee ,
which reports to the Executive Vice President, Central Operationms,
will have a membership of at least 12 persons, and will have
responsibilities to: (l) audit and report upon the
adequacy of ali procedures:ﬁséa in the operétion, maintenance,
and environmental monitoring of each nuclear plant; (2) review
and report upon the adequacy of all proposed changes in plant
facilities and procedures pertaining to operation, maintenance,

and environmental monitoring and having safety significance;
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(3) review and report upon all proposed changes to the Technical
Specifications; (4) conduct unannounced.spot inspections of plant
monitoring operations; (5) review and report upon any activity, the
occurrence or lack of which may affect the safe operation of

the nuclear plant; and (6) convene, at the request of the nuclear
power generation manager or a nuclear plant general superintendent
or chairman or vice chairmaq of the committee, to review and act
upon any matter they may deem necessary.

Westinghouse will participate in the startup and initial
operation of the plant and will continue to make available technical
support to the Indian Point Unit 2 staff during operafion of the
facility.

We conclude that the applicant's organization is acceptably’
staffed and technically qualified to perform its operational duties : -
subject to satisfactory completion of liéensing examinations of
personnél requiring licenses."

Emergency Planning

The site emergency plan for the Indian Point site describes the
emergency organization and its responsibilities. The scopebbf the -
emergency plan includes cénsideration of local contingencies, site
contingencies, general (off-site) contingencies, implementation
levels for each contingency, notifiéétion channels, the support
provided hy civil authorities, protective measures for each

\
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contingency, communications facilities, and training drills.

The applicant has provided an extensive description of the

medical support that will be available although it is not

incorporated explicitly in the plan. .The planned medical support

provides for emergency treatment of plant personnel both at the

site and at a designated hospital where facilities equipment and medical

personnel to handle.radiation contaminated injﬁred personnel will be available;
We conclude that the applicant's emergency plan is acceptable

for Indian Point Unit 2.

Industrial Security

The immediate plant area (restricted area), including Indian
Point Unit 1 will be enclosed by a?fence. Access to the restricted
area for all personnel will be through manned éatehouses §r
locked gates which are uﬁaer the direct coﬁérol of the station
security forces. Security guards will make routine patrols
of all property within the site boundary and outside the restrictéd
area and are required to make hourly reports to the central control
room.

The controlled area of Indian Point Unit 2 will include the

containment, the fye]l storage building, the primary auxiliary

building, and the emergency diesel generator building. Normal
access to these areas is through the existing security room for
Indian Point Unit 1. All other doors and hatchgs leadiné into the
controlled area will be locked and will be supervisea by means

of door switches connected to the open door alarm board in the
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security room, and the category alarm board in the Indian Point Unit 1

central control room. The containment personnel hatch doors have
remote indicating lights and annunciators that are located in the

control room and that indicate the door operational status.
Offsite applicant employees musthidenfifyvtheméeIVeé at the
oL R R L. O U T N T
main gate prior to admission to the restricted area, receive

approval for‘ént}y“by'thé éenéréi”sﬁpefihténAéni or his designafed

représentative, and sign in on an admission sheet. If access

into the cortrolled aréajié‘épproééd;'fﬁey;ﬁusttbe ééébmﬁaniéd“by
a qualified guidé:r ' o

We conclude that the applicant has taken reasonable measures

to provide for the security of the facility.. '
; e ‘ ;
. a AL
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13.0 TECHNICAL SPECIFICATIONS

The Technical Spec1f1cat10ns in an operatlng 11cense deflne
safety limits and 11m1t1ng safety system settings, limiting con-
dltlons for operatlon periodic surveillance reqnlrements, certain
design features, and admlnlstratlve controls for the operating |
plant . These specifications cannot be changed without prlor approval of the AEC.
The applicant's 1n1t1a1 proposed Technlcal Specifications , pre-
sented in Amendment No. 20, have been modified as a result
of our review to describe more definitively the allowable conditions
for plant operation. The Technlcal Spec1f1cat10ns as approved by
the regulatory staff may be examined in the Commlsslon s. Public
Document Room.
Based upon our review, we conclude that normal plant operation
within tne limits of the Technical Specifications will not result in .
potential offsite exposures in excess of 10 CFR Part 20 limits and
that means are provided for keeping the telease of radioactivity
from the plant within ranges that we consider as low as practicable.
Furthermore, the limiting conditions of operation and surveillance
requirements will assure that necessary engineered safety features
to mitigate the consequences of unlikely accidents will be

available. .
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14.0 REPORT OF ADVISORY COMMITTEE ON REACTOR SAFEGUARDS

The ACRS reported on the application for construction of the
Indian Point Unit 2 at the proposed site in a letter dated
August 16, 1966. The applicant has been responsive to the recom-
mendations made by the ACRS in that letter, and we conclﬁde that the
matters raised have been resolved satisfactorily during the design
and construction of the Indian Point Unit 2.

The ACRS reported on its review of the application for an operating
lice;se for Indian Point Unit 2 in their.letter, dated September 23,

1970, attached as Appendix B.

In its letter, the ACRS made several recommendations and noted
several items all of which have been considered in the indicated sections
of our evaluation. These include: (1) reevaluation of potential flooding
at the Indian Point site (Section 3.4), (2) additional seismic reinforcing
at the Indian Point Unit No. 1 suﬁerheater_building and truncation of the
superheater stack (Section 6.2), (3) reéctor design, power;distribu- .
tion, and control qf potential xenon oscillations (Section 4.2),

(4) containment design and isolation (Sections 6.2 and 7.3),
(5) containment cooling and iodine removal systems (Sectiéh 7.2),
(6) emergency core cooling system and removal of the reactor pit

crucible (Section 7.1), (7) post-accident hydrogen control (Section 7.4),
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(8) charcoal filters in the refueling building (Section 10.3),
(9) reactor core instrumentation (Section 4.2), (10) reactor protec-
tion with only three of four loops in service (Section 8.1),
(11) inservice vibfation monitoring and 1oose-parts detection
(Section 5.9), (12) fuel failure detection (Section 5.9),
(13) availability requirements for primary coolant leak detection
systems. (Sectiéﬁ 5.7), (14):pxessure_vessel fracture toughness (Section 5.2),
(15) integrity of high burnup ‘fuel during design transients (Section 4.3);
and (16) common mode failure and anticipated transients-withouﬁ.reactor
scram (Section 8.1). |
The ACRS4concludedlin its letter that:if due regard is given to
the items recommended above, and subject to satisfactory completion
of construction and preoperational testing of Indian Point Unit é,
there is reasonable assurance that this reactor can be operated at
power levels up to 2758 MWt without undue risk to the health and

safety of the public.
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15.0 COMMON DEFENSE AND SECURITY

The application reflects that ‘the activities to be éondﬁcted
will be within the jurisdiction of the United States and all of the
directors and 'principal officérs of the appliéanf'are United Sfétes
citizens. ’

The applicant is not owned, dominated bf-COdtrdlléa By an.élién,
a foreign corporation, or a foreign gévernment. The activities to be
conducted do not involve ahyfrestfictgd'data; bhf'the’applicént has
agreed to safeéﬁérd any such?data‘WHidh might become involved in’
accordance with the requirements of 10 CFR Part 50. The applicant
will rely upon obtaining fuel -as' it ‘is needed from &ources of éﬁbply
available for civilian purposes, so that no diversion of‘spééial'
nuclear material for miiitary purposes’, ig;inﬁblveﬁ,“ For these reasons
and in the absence. of any infofmafionfto?fhe?C6ntraiy,'he havé'fodnd
that the activity to be performed will' not’be ‘inimical to the commos

Cod

defense and security.
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16.0 FINANCIAL QUALIFICATIONS

The Commission's regulations that relate to the financial data
and information required to establish financial qualifications for
an applicant for = an operating license are 10 CFR Part 50.33(f) and
10 CFR Part 50 Appendix C. The Consolidated Edison Company's appli-
cation as amended by Amendment No. 21 thereto, and the accompanying
certified annual financial statementé.provided the financial informa-
tion required by the Commission's regulations.l

These submittals contain the estimated operating cost for each
of the first fi;e years of operation plus the estimated cost of
permanent shutdown and maintenance of the facility in a safe condi- .
tion. The estimated operatingvcosts are $10.0 million for 1971 (the
first year of operation), $14.8 million for 1972, $12 million for |
1973, $10.9 million for 1974 and. $10.7 million for 1975 (Amendment:
No. 21). Such costs include the costs of operating and maintenance’
and fuel. The applicant's estimate of ‘the cost of permanently
shutting down 'the facility and maintaining it in a safe condition
is (1) $265,000 for the first year of shutdown and $50,000 for each
year thereafter if the reactor core is removed from the ves;el, and
(2) $240,000 per year if thé core is not removed.

We have examined the certified financial statements of the
Consolidated Edison Company to determine whether the Company isAfinan—
cially qualified to meet these estimated costs. The information con-

tained in the 1969 financial report indicates that operating revenues
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for 1969 totaled $1,028.3 millibn; operating expenses (including
taxes) was $830.5 ﬁillion; the.interest on the 1ong—£erm debf was
earned.2.3 tiﬁes; and the ﬁet income for the year was $127.2 million,
of which $102.1 million wag distfibutedlas dividends to the stock-
holders, and the remainder of $25.1 million was retained for usé in ‘
the business. As of Deéember 31; i9é9, Company's assets totéled
$4,069.6 million, most of which was invééted iﬁ utility plaﬁt ($3,%93.
million), and earnings reinvested in the business were $426.1 miilion.
Finanéial ratios computed fromlfhe i969 statements indicate a sound
financial condi;ion, (e.g.;Along—;erm debt‘to.totallcapitalization——
0.52, and to ﬁet utility planﬁ—-O.Sé; net blant to capitalization--
0.9§4; the.operating rétio;;O.Sif and the fates.of retﬁfn on cémmon;—
7.7%;'on 'stockholdef’s investment——6.9zj and én total invesﬁﬁenf——
4;9%). The.ré;ordrof thélCompéﬁy's operatibns over the‘past 5 &eéés
reflects that dperaﬁing fevenﬁeérincreased from $840 million iﬁ 1965
to:$1,028 ﬁillion in 1969; net iﬁcome iﬁéreased from $111.8 miiiion
to $127. million; and net inQestment in utility plént from $3,176
million‘to $3,793 million. Moo&y}s Investors Ser?iée (Augu§t 1969
editién) rates the Company'é first mortgage bonds as A (high—mediuﬁ
grade). The Comﬁany's curreﬁt Dun and ﬁradstreet rafing (July 1970)
is AaAl. |

| ‘Our éﬁaluafion of fhe finénéial data submitted by the applic;nt,
summarized above, provides reasonable aséufance that.the applicant.

possesses or can obtain the necessary funds to meet the requirements

‘of 10 CFR Part 50.33(f) with respect to the operation of Indian Point

Unit 2. A copy of the staff's financial analysis is attached as

Appendix H.
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17.1

FINANCTAL PROTECTION AND INDEMNITY REQUIREMENTS

Puréuant to the financial protection and indemnification proﬁisions
of the Atomic Energy Act of 1954, as amended (Section 170 énd related
séctions), the Commission has issued regulations in 10 CFR Part 140.
These regulations set forth the Commissioﬁ's requirements with regard
to proof of financial protection by, and indemnification of, licensees
for facilities such.as power reactors. under 10'CFR Part 50.

Preoperational Storage of Nuclear Fuel

The Commission's regulations in Part 140 require that each holder
of a constructiéﬁ permit under 10 CFR Part 50, who is also to be
the holder of a license under 10 CFR Part 70 authorizing the ownership
and possession for storage only of special ﬁublear material at the
reactor construction site for future use aS'fﬁelvin the reactor
(after issuance of an oﬁérating license uﬁéer 10 CFR Part 50), shall,
duriﬂg the interim storage period pridf to licensed operation, have
and maintain finanéial protection in the amount of $1,000,000 and
execute an indemnity agreement:with the Commission. Proof of
financial protection is to be furnished prior to, and the indemnity
agreement executed as of, the effective dafé of the 10 CFR Part 70
license. Payment of an annual indemnity fee is required.

The Consolidated Edison Compahy, is with'respect to Indian
Point Unit 2, subject to the foregqing requirementé; and has taken

\

the following steps with respect thereto.
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The Company has furnished to the Commission proof of
financ1al protection in the amount of $l 000 000 in the form of a
Nuclear Energy Liability Insurance Association policy (Nuclear Energy
Liability Policy, facility form) Nos. NF 100 o 4 " ’

Further, the Company executed Indemnity Agreement No:xhlig
with the Commission as of January'ii 1962‘ which was amended to cover
its pertinent preoperational fuel storage under license SNM 1108 on March 4,

1969 The Company has paid the annual indemnity fee applicable to

preoperational fuel storage.

17.2 Operating License

" Undetr the Commission's fégui5£i5ﬁs,’i0 CFR ééfé’iho,'a'iicéﬁée
authorizing the operation of a reactor may not be issued until proof

of financial protection in the amount required for such operation ‘has

REFROR . . ,..'A’

been furnished, and an indemnity agreement covering such operation

e

(as distinguished from, preoperational fuel storage only) has
been executed The amount of finanCial protection Which must be‘”

maintained for*rééétéré”whiéh'ﬁaéé'a”fatéé’éébaéity‘6%”166,oddg*ﬁﬁ
”éieétficéi Eiiouatts Séhﬁaré*i;"éhe maiimum%amountLa&aiiadleﬁfrom
privateﬁsdurces;ii.e:; the éémﬂinééiééﬁaéity”ofjthé tﬁé“ndéiééf””“
liabiiityzinsurance“ooois,zuhichyamountjis:currentiy“$§2'miiiidn;ﬁ
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Accordingly; no license authorizing operation of Indian Point
Unit 2 will be issued until proof of financial protection in the
requisite anount has heen received and the requisite indemnity
agreement executed. |

We expect that, in accordance Qith the nsual procedure, the nuclear
liability insurance pools ﬁill‘provide, several days in advance of
.anticipated iSSuance of the operating license document, evidence in
writing; on hehalf of the applicant that the present coverage has
been appropriately amended and that the pollcy limits have been
increased, to meet the requirements of the Commission' é regulations
for reactor operation. lThe amount‘of financial protection.reduired
for a reactor hav1ng the rated capacity of this fac1lity would be
$82 million. Consolidated Edison Company will be required to
pay an annual fee for operatlng license 1ndemn1ty as prov1ded in
our regulations, atxthe‘rate of $30 per each thousand kilowatts of
thermal capacity authoriaed in its operating license.

On the basis of the above considerations, we conclude that the
presently applicable requirements of 10 CFR Part 140 have’ been
’satisfied and that, prior to issuance of the operating license,
the applicant will be required tolcomply w1th the prov151ons‘of
10 CFR Part 140 applicable to operating licensees, including those as

to proof of financial protection in the requisite amount and as to

execution of an appropriate indemnity agreement with the Commission.
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18.0 CONCLUSIONS

Based on our evaluation of the application as set forth above,

we have concluded that:

1.

The application for facility license filed by the Consolidated

Edison Company of New York, Inc., dated December 6, 1965; as.

amended (Amendments Nos. 9 through 25, dated October 15, 1968,
October 13, 1969, October 24, 1969, November 21, 1969, December 29,
1969, January 27, 1970, March 2, 1970, March 30, 1970, April 17, 1970,
June 3, 1970, July 14, 1970, July 17, 1970, July 28, 1970, July 29, 1970,
August 13, 1970, August 28, 1970, and November 12, 1970,
respectively) complies withbthe requirements of the Atomic-Energy

Act of 1954, as amended (Act), and the Commission's regulations

set forth in 10 CFR Chapter 1; and

Construction of the Indian Point Nuclear Genérating Unit No. 2

(the facilit&) has proceeded ‘and there is reasonable assurance

that it will be completed, in conformity with Provisional '
Construction Permit No. CPPR-21, the application as amended,

the provisions of the Act, and the rules and regulations of

the Commission; and

The facility will opefate in. conformity with the application as'
amended, the provisions of the Act, and the rules and regulations

of the Commission; and’
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4. There is reasonable assurance (i) that the activifies authorized
by the operating license can be cbnducted without endangering
the health'and safety of the public, and (ii) that such activities
will be conducted in compliance with the regulations of the
Commission set forth in 10 CFR Chapter 1; and
5. The applicant is technically and finéncially qualified to engage
in the activities authorized by tbis operating license, in
accordance with the regulations of the Commission set forth in
~ 10 CFR Chapter 1; and
6. The applicable provisions of 10 CFR Part 140 have been satisfied;
and
7. The issuance of this 1icense will not ‘be inimical to the common
defense and security or to the health and safety of the public.
Prior to any public hearing on the matter of the issuance of an
operating liceﬁse to Consolidated Edison for Indian Point Unit No. 2,
the Commission's Division of Compliance will prepare and submit a
supplement to this Safety Evaluation which will degl with those
matters relating to the status of construction completion and
conformaty of this construction to the provisional cdonstruction
permit and the application; Before an operating license wiil be
issued to Consolidated Edison for Indian Point Unit No. 2,
assuming such a license is authorized following the public hearing,
the facility must be completed in cdnformity with the provisional
construction permit, the application, the Act, and the rules and
regulations of the Commission. Such completeness of construction as is
required for safe operation at the authorized power level must be verified

by the Commission's Division of Compliance prior to license issuance.
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APPENDIX A

CHRONOLOGY OF

. REGULATORY REVIEW OF THE CONSOLIDATED EDISON COMPANY

INDIAN POINT NUCLEAR GENERATING PLANT UNIT NO., 2

(SUBSEQUENT TO CONSTRUCTION PERMIT NO. CPPR-21

April 17, 1967

July 18, 1967

August 2, 1967

October 16, 1967

. “October 31, 1967

. “'December 28, 1967 -

. ‘January 30, 1968 "

February 2, 1968

February 13, 1968

ISSUED. ON OCTOBER 14, 1966)

’

Submittal of Amendment No. 6 containing
design information on thé Emergency Core

Cooling System and other areas as requested

by the ACRS in their letter to the

Chairman AEC, of 8/16/66.

Meeting with applicant to discuss revised
design of Emergency Core Cooling System and

"other areas as per Amendment: No. 6.

"Letter to applicant requesting additional

information on subjects addressed by the

:ACRS in their letter of 8/16/66.

Submittal of Amendment No. 7 in response
to DRL request of August 2, 1967.

Submittal of Amendment No. 8, revised

pages for Amendment No. 7.

ACRS Subcommittee meeting to discuss
emergency core cooling system, reactor
pit crucible, primary coolant system,

- other areas.

~Submittal of "Report on the Containment
- 'Building Liner Plate Buckle in the Vicinity
of the Fuel Transfer Canal".

Meeting with applicant to discuss content
of Amendments No. 6, 7, and 8.

Meeting with applicant to complete

discussion of February 2, 1968.



10.

11.

12.

13.

14.

15.

16.

17,

18.

March 8, 1968

October 15, 1968

March 5, 1969

March 12, 1969

April 3, 1969

.8
April 16, 1969

1

April 28, 1969

May 2,.1969

May 19, 1968
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ACRS Full Committee meeting to discuss
Emergency Core Cooling System; reactor
internals; primary coolant system, design,
fabrication, in-service inspection,

and leak detection; core design; reactor
pit crucible; and containment liner

~quality control and stress analysis.

Consolidated Edison Company filed applica-
tion for an Operating License for the IP-2
Plant. Amendment 9, Volumes 1, 2, 3, & 4.

AEC-DRL requested additional information on
medical and emergency plans.

"AEC-DRL staff met with Con Ed personnel to

discuss scheduling of regulatory review of
application for operating license.

AEC-DRL staff met with Con Ed persomnel to
discuss structural and seismic design and
tornado protection.

AEC-DRL staff met with Con Ed to discuss
accidental and normal radiocactivity release

from the IP-2 plant.

Con Ed requeéted extension of completion
date for construction of the IP-2 plant.

AEC-DRL staff and Nathan M. Newmark, seismic

. design consultant, met with Con. Ed personnel

at the IP-2 site to discuss seismic design
and review status of construction and
site inspection.

AEC-DRL staff issued an order extending -

. completion date for construction of the IP-2

plant to June 1, 1970.



19.

20,

21.

- 22,

23.

24,

25.

26.

" October 24, 1969

August 4, 1969

August 22, 1969

i

August 23, 1969

September 24, 1969 -

~

October 13, 1969

'

November 13, 1969

-4

November 21, 1969
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~_Request to applicant for additional informa-
' tion on site and environment, reactor coolant

system, containment system, engineered safety
features, instrumentation and control, elec-
trical systems, waste dlsposal and. radiation
protection, conduct of operations, and
accident analysis.

AEC-DRL staff requests copies of monitoring
reports and status of actions on Fish and
Wlldllfe recommendatlons.‘_' Tl

- ACRS Subcommittee meeting on tornado pro-
“tection, emergency planning, permanent in-

core instrumentation, adequacy of onsite

_emergency power, and containment isolation.

Meeting with applicant to discuss Westinghouse
presentation on power distribution detection
and control in Indian Point 2. :

Submlttal of Amendment 10 (Supplement #1)
responses to AEC regulatory staff's request
of March 5, 1969, on medical plans and
partial answers to AEC regulatory. staff's
“request for additional information of

"p_Angpst 4, 1969.

'f;sﬁbmittal of Amendment No. 11, replacement

pages and responses to AEC regulatory staff's
request for additional 1nformat10n of August 4,

o 1969, on Sections 1, 4, 5, 6, 7, 12, and 14

of the FSAR.

:{Request for additional information on reactor,

reactor coolant system, containment.system,
engineered safety features," aux1liary and
emergency systems, initial tests and operatlons,

and accident analysis. . .

Submittal of Amendment No. 12, additional and

replacement pages to be inserted into the

FFDSAR and further responses to AEC regulatory
staff's request for additional information of
8/4/69 on Sections 1, 4, 7, 8 and 11 of

the FFDSAR.



27.

28.

29,

30.

31.

32.

33.

34,

35.

December 10, 1969

December 30, 1969

January 16, 1970

January 21, 1970

January 27, 1970

February 17, 1970

_ March 2, 1970

" March 10, 1970

March 13, 1970
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Meeting with applicant to review electrical
drawings including AC power, DC power, Reactor
Protection System, and Engineered Safety
Features.

Meeting with applicant and Westinghouse
Electric Corporation to continue detailed
review of electrical drawings including
Reactor Protection System and Engineered
Safety Features.

Meeting with applicant to review and discuss
electrical drawings including Reactor
Protection System and Engineered Safety
Features.

Meeting with applicant & Westinghouse
Electrical Corporation on technical specifica-
tiomns.

Submittal of Amendment No. 14, replacement
pages for FSAR & further responses to
AEC-DRL questions of 8/4/69 & 11/13/69,
chapters 1, 4, 6, 11, 12 & 14.

Meeting with applicant for presentation

of results of Con Ed's Analysis concerning
potential damage to Indian Point 2 and

IP-3 from a failure of the IP-1 superheater
stack.

Submittal of Amendment No. 15, responses
to AEC regulatory staff's requests for
additional information of 8/4 and 11/13,
1969 and Containment Design Report,

Request to applicant for additional
financial data.

Meeting with applicant to discuss questions
concerning core heat transfer and burnout
limits, fuel element performance and ECCS
performance during a LOCA.




36.

37.

38.

39.

40.

41,

42..

43,

44,

45.

46.

" March-19, 1970

-March-26, 1970 -

N

~ March..30, 1970 .-

April 25, 1970

April. 17, 1970 -

4

[T T

Aprll 29 1970

.1,_..

May - 5;.1970: .

B B R

May:11,+1970 +» .

May 12, 1970 .-

May - 28,1970 . .. -

June 3, 1970
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- Meeting with applicant, Westinghouse presenta-
"tion'on'iodine removal system for IP-2.

-‘Meeting with appllcant to dlscuss analy51skv

of fresh water flood and changes to electrical
systems.

Submittal of Amendment No. 16, additional’ and

replacement pages for the FSAR and further

resporses: to ‘the AEC regulatory staff's request
for addltlonal 1nformat10n of August 4 and

November 13 1969

ACRS Subcommlttee meet1ng and meeting with applicant
‘on instrumentation and control, and antlcipated

transxents w1th failure to scram.

Subm1tta1 of Amendment No. 17, additional and

replacement pages to be inserted into the FSAR
and further responsés to AEC regulatory staff's
request for additional 1nformation of August 4
and November 13 1969

‘ Meetlng with appllcant to discuss seismic
' -and structural®desfgn questions for IP-2.

Meeting with'applieent to discuss failure

‘mode analysis of ‘the engineered safety
“-feature manual ‘actuation panel.

ACRS -Subcommittee méeting at the ‘Indian Pofnt’ 2

site to- discuss ‘instrumentation and .control and
Electrical Systems. -

o T e R PR o ST

‘AEC issued ‘Order ‘exténding completion date for

constructlon of the IP 2 plant to June 1, 1971

o

*ACRS Subcommlttee meetlng to dlscuss loss- of—

coolant accident,--anticipated transients with
failure to scram.

Submittal of Amendment No. 18, additional and
revised pages for the FSAR in response to AEC
regulatory staff request for additional
information.



47.

48.

49.

50.

51,

52.

53.

54.

55.
56.

57.

June

June

July -

July

July

July

July

July

11, 1970

17, 1970

15, 1970

20, 1970

24, 1970

28, 1970

28and 29, 1970

30, ‘1970

.August 7, 1970 -

August 13, 1970

August 14, 1970
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ACRS full Committee meeting to consider design
of engineered safety feature manual actuation
panel and operation with less than four loops.

Meeting with applicant to discuss 'consequences
of turbine missiles, sensitized stainless steel
control room accident dose, hydrogen recombiner.

Submittal of Amendment No. 19 (Supplément 10),
additional and revised pages for the FSAR and
Flooding Evaluation report.

Submittal of Amendment No. 20, (Supplement 11)
proposed Technical Specifications.

Request for additional information on emergency
" core cooling, reactor coolant system, instru-
mentation and control, electrical systems,
conduct of operations and accident analysis.

Submittal of Amendment No. 21, Con Ed Annual
Report.’ - -

ACRS Subcommittee meeting to discuss technical
-specifications, flood protection, Unit No. 1
superheater stack failure and containment sprays.

Submittal of Amendment No. 22, (Supplement 12),

..revised pages for FSAR in response to request

.for additional information.

Meeting with applicant to discuss technical
specifications. '

ACRS full Committee meeting to discuss the

- matters addressed in our July 2, 1970 report.

Submittal of Amendment No. 23 (Supplement 13),
answers to request for additional information
issued July 24.



58.

59.

60.

61

62.

63‘

64.

August 18, 1970

August 28, 1970
September 1, 1970
September 9, 1970

October 21, 1970

October 29, 1970~

~

November : 1970
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Meeting to discuss licensed operator requirements.

Submittal of Amendment No. 24 (Supplement 14).
Revised pages to the FSAR.

Meeting with applicant régarding performance of

Emergency Core Coollng System

Meeting with the appllcant to dlscuss Technical
Specificatlons.

Request to applicant for a report on analysis
of laminations in base plate material of the.
IP-2 pressurizer.

Meeting with applicant to review technical

specifications for the Indian Point. 2 plant.

,Submittal*of Amendment 25 (Supplement 15);

changes. to technical specifications and to
FSAR.

~3
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APPENDIX B =

ADVISORY COMMITTEE ON REACTOR SAFEGUARDS
UNITED STATES ATCMIC ENERGY COMMISSION
' "WASHINGTON, D.C. 20545

SEP 23 1970

Honorable Gleann T. Seaborg
Cheirman

U. 5. Atomic EZnergy Cowmission
Waghington, D. C. 20545

Subject: REZPORT ON INDIAN POINT NUCLEAR GEHXRATING UNIT RO, 2
Dear Dr. Seaborgs

At its 125th wmeeting, Septeumber 17-19, 1970, the Advisory Committee on
Reactox Safeguards completed its raview of the application by Consoli-
dated Hdison Company of New York, Inc., for authorizaticn to operate
the Indian Point Nuclear Gemerating Unit No. 2. This project had pre-
viocusly been ccnsidered at the Comnittee's $5th, 98th, 122nd, and 124th .
meetings, and at Subcommittee mectings on August 23, 1969, March 13.
1970, ‘April 25, 1970, May 28, 1970, July 26-23, 1370, and. September 15,
1970. Subcommittees also met at the site on December 28, 1967 and

May 11, 1970. The Committee last reported on this project to you on
August 16, 1966. During the review,the Ccrmittee had the benefilt of
discuegions with representatives of the Consolicdzted Edison Company and
their centractors and consultants, and with represcntatives of the AEC .
Kegulatory Staff. The Comxnittee also had the beaefit of the documents
listed., : ' '

~The Indiaa Point eitzs is located in Westchester County, New Yorx, approx-
imataly 24 niles north of the New York City limits. Tho minimum radius
of the exclusion area for Umit No. 2 is 520 matore and Peekskill, the
nearest population center, is approximately onc-hzlf wmilz from the unit.
~ Also at this site ere Indicp Point Unit 1, which is licensed fO& opera-
tion at 615 iMWt, and Unit 3, vhich is under constructioi.

The applicant has re-evaluated flooding that could cccur at the site in
the event of the provable momimum hurricane and flood, in the light of
more recent information, and has concluded that adequate protection
existe for vital coupcnents and services.

Additionsl selsmic reinforcement being provided for the Incien Point
- Unit Ho. 1 suparbheatar building end remuval of the top 80 ft. of the
supavhaatey stack will enable the stack to wlthstand winds in the range .
of 300-360 wph correesponding to current tornado design criteria. Since

~-
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Honorasble Glenn T. Saaborg .2 . SEP 23 1970

the reinforcem ut of the superheater building. wnich Supports the stack,
enables the stack to resist wind loads of a magnitude most likely to be.
experienced from a tornado, the Committce believes that removal of the
top 80 ft. of the stack, to enable it to resist the meximm effects from
a tornado, may be deferred until z coanvenient. time during the next few
years, but prior to the commencement of operation of Indian Point Unit .
.No. 3. The applicant has stated that truncation of the stack will have.
1gnificant adverse effect on the environmeﬁt. o

" The Indian Point Uni* No. 2 is the first of . the large. fout-loop Westing-
'house pressurized water reactors to ge into operation, and the proposed -
power level of 2758 MWt will be the largest of any power reactor licensed
to date. ., The nuclear decsipgn of Indian Point Unit Ko. 2 is similar to
that of R. B, Robinson with the exception that the initial fuel rods to .
be used in Indian Foint Unit ¥o. 2 will not be prapressurized. Parte
length contrel rods will be used to shape the exial pcwer distribution
‘and to suppress axisl xenon oscillations. The reactor is designed to.
have a.zero or necgative moderator coefficient of veactlvity, and the’
applicant plans to parfom tests to verily that divergent. agimuthal xenon
oscillations cannot occur in thie reactor. The Committee recommends. that
the Regulatory Staff follow the measurements and analyses related to these
. tests. - . . o
‘Unit 2 has a. reinforced concrete containmant with an internal steel liner
which {s provided with facilities for continuous pressurization of weld
end penetration areas for leak detection, and a seal-water system to back
up plping isolation valves. In the unlikely event of an accident, cooling
"cf the containment is provxded by both a contaiuaent spray system and an
gir-recirculation systom with fan coolers. Sodiua irydroxide additive is
used in the containsent spray system to remove clemental iodine from the
‘pout-"cCLdent coqtaAnunnL astwmosphere. An innregn“ted charcoal filter is
provided to remove organic iodine. o

Major changes have bezn made in the design of the emergency core cooling
Bystem as originally proposaed. at the tlme of the construction pernit re=
view. - Four accusdulators ave provided te cccomplish rapid refloodin" of
the corc in the unlilizly event of a lavge pipe break, and redundant pumps
are ‘iricludéd tu waintain long~ters coxe cooling. %he applicant has o
analyzed the efficscy .of the ecwergoney core cuoling srysten and coucludes
that the systom will kesp the ecove intact and the ponk clad temperature
well below the point whers ”5‘LPLO}“ther reactios night have an adverse
effect on clad dnCtLlsLj and, hauecc, on tha covfxauﬂd structural integrity
- of the fual elemonts. The Foum*(*ce nelieves thut there ia reasonable )

dseurance that the Indisn Point Unik wWo. 2 ewsrgency core cooling systea
will perform adequately at the progosnd powax leval,
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The Committee concurs with the applicant that the reactor pit crucible,
proposed at the time of the construction permit veview, is not essen~
tial as a safety feature for Indisn Point Unit Ho. 2 snd peed not be in-
cluded. .

To comtrol the concentration of hydrogen which could build up in the
containment following & postulated less-of-coolant accident, the appli-
cant has provided redundant flaze recombiner units within the contain-
ment, bullt to engineered safety feature standards. Provisions are also
included for adequate mixing of the atmosphere and for ssmpling purposes.
The capability exists also to attach additional equipaent so a8 to permit
controlled purging of the containment stmosphere with iodine fileration.
The Committee believes that such equipment should de designed snd provided
in a manner satisfactory to the Regulatory Staff during the first two
years of operation at power, - '

The epplicant plans to fnstall a charcoal filter system in the refueling
building to reduce the potential release 0f radioactivity in the event
of damage to an irradiated fuel assembly during fuel handling. This in-
stallatior will be completed by the end of the first yesr of full power
operation,

The reactor 1nsttumentation includes out-of-core detectors. fuel assembly
exit thermocouples, and movable in-core flux monitors. Fower distribution
measurements will also ordinarily be available from fixed In-core detec~
tors. v

Tha applicant has proposed that a limited number of manual resets of trip

points, made deliberately in accordance with explicit procedures, by

' approved personnel, independently monitored, and with settings to be cali-

brated and tested, should provide an accepteble basis for the occasional

..operation of Indian Point Unit Ne. 2 with only three of the four reactoyr
loops in service. The Committee comncurxe in this position. »

The applicant stated that peutron noise measurements will be made period-
icelly and enalyzed to provide developmental information concerning the
possible usefulness of this technigue in sscertaining changes in core
vibration or other displacements. On a simllar basis, acceleromaters will
be inetalled on the pressure vessel and steam generators to ascertain the
practicality of their use to detect the presence of loose parts.

The reactor includes a delayed neutron monitor in one hot leg of the re~
actor coolant system te detect fuel element fajlure. Suitable operability
requirements will be wmaintained on the seversl sersitive wmeans of priaarxy
eystem leak detection. :
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References - Indian Point Nuclear Generating Unit No. 2

1. Amendment No. 9 to Application of Consolidated Edison Company of -
Rew York for Indian Point Nuclear Gemerating Unit KNo. 2, consisting
of Volumes I ~ IV, Final Safety Analysis Report, received October 16,
1968 ' . . o

2. Amendments 10 = 20 to the License Application . S
3. Amendments 22 = 24 to the License Application : '
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A conservative method of defining pressure vessel fracture toughness
should be employed that is satisfactory to the Regulatory Staff.

The applicant stated that existing experimental results and analyses
provide considerable assurance trat high burnup fuel of the design
employed will be able to undergo anticipated trarsients and powexr per-
turbations without a loss of clad integrity. Ii2.also described -addi--
tional experiwents and analyses to be performed in the reasonably near
future which should provide further assurance in this regard. '

The Committee has, in recent repotts on other reactors, discussed the
need for studies on further means of preveating common failure modes
from negating scram action, and of possible design features to make
tolersble the consequances of fallure to scram during anticipated tran-
sients. Thz applicant has provided the results of analyses which he be-
licves indicate that the consequences of such tramsients are tolerabla .
with the existing Indian Point Unit No. Z design at the proposed power -
level. Although further study is required of thils general question,

the Cormittee believes it acceptable for the Indlan Point Unit No. 2
reactor to operate at the proposed power level while final rasoluticn
of this matter is made on & reasonsble tima scale in a manner satisface
tory to the Regulatorv Staff. The Committee wishes to be kept advised.

Other matters relating to large water reactors which have been identi-
fied by the Regulatory Staff and the ACRS and cited in previous ACRS
letters should, as in the case of other reactors recently reviewed, be
dealt with appropriately by the Staff and tha applicant in the Indian
Point Unit No. 2 as sultable approaches are developed.

_The ACRS believes that, if due regard is given to the items recommended
above, and subject to satisfactory completica of comstruction aud preop-
erational tecting of Indian Poirt Unit No. 2, there is rcasopnable assur-
ance that this reactor can be operatad at power levels up to 2758 MWt
without undue risk to the bealth and safety of the public.

Sincerely yours,
Original Signed by
Joseph M. Hendrie

Jeseph Y. Hendrie
Chairman

References attached.
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Comments on

Indian Point Nuclear Generating Unit lio. 2
Consolideted Edison Company of New York, Inc.
Fingl Facility Description and Safety Analysis Report

Velumes I, II, III und IV dated Octdbez 15, 1968

" = B - . : :
Zrépared by : N
-~ .

ces Environmental Laboratory

Tovironmentol Science Services Ldministration »
November 29, 1668 . o S

ot in our ccmments of October 29, 1965 on Unit No. 2, a -
iuaeree on the meteo”oloblcal statistics of the Indian Point

e

e s +o ba its location in a river valley about a mile wide with
rain ing 00 to 1000 feet on either side. Consequently, wind
racitlcis follow a pronounced diurnsl cycle with daytime, unstable
_lopse) Flovw in the upriver direction and- nighttlme, stable flow in the
dovmriver directions. The report documents a 42.4 percent inversion
Ireguency, bul 1t shouwld also be pointed out that inversion conditions
are largely confined to the n:wnttlme,'aownrlver flow lasting about
12 hours tefore changing to lapse or upriver flow. Figure 2.6-1, .
alihough 1in terms of average vectors, shows the marked wind reversals - ;

cnd sunrise and the rather persistent, channeled flow that

£
?
5 6
15 Lz
(\/

oy —

can occur during the middle of the night (see the mean direction ;.
tetween 0200 and 08CO hours). The mean wind speeds during this persistent i
sericd is about 2.5 m/ ec which indicates that 50 percent of the time :
inversion wind speeds could be less than 2.5 m/sec.

.3

the zbsence of specific, joint-frequency wind speed and direction
reistence data from the site, a reasonably conservative meteorological o
0éel would be to assume for a ground release a 1 m/sec wind speed -
under inversion conditions in a persistent downriver direction for a

ricd of 8 hours. Taking into account the likelihood of 'a.diurnal wind
eversal, a very conservative essumption would be to allow the plume
enterline to msander over & 22- l/2° r¢ under the same conditions for
the rﬂﬂ;*naer 01 the 2L-nour pericd. Again, with no specific on-site wind

zr whe conservetive assuxption has been made.

[0}

H g

Q
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O W

ffusian because of the bulldlng
virtuw- point source expression

v the applicers, vhich for a value of X, = 430 m
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amounts to &
copuiation bound
the chnca of us

factor of 2.5 at the site boundary (520 m) and 1.6 at the low
~dary (1100 m). These values are in close agreement with
rg a shepe factor of 1/2 ard a building cross-section of

In swunary, irom aoba pr>::;t* avelleble, it would secem reasonably
conservative to assume a persistent WL“Q direction for an 8-hour period
under inversicn conditions and a 1 m/sec wind speed. With the added
assumption of a building walke shape factor of 1/2 and a cross-sectional
area of 2000 m2, the resulting 0-8 hr relative conceptration would be

6.6 x 10-4 sec m3 at the site boundary and 3.7 x 10=* at the low population
boundary. From Table 1&.3.5-3 one can calculate that the applicant's
model for the 0-8 hr period results in an average relative. concentration
of 4.8 x 10~4 and 2.4 sec m~3 at the site and low population boundary,
respectively.
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-APPENDIX C
Comments on

Cemzeny of New Yorg, Inc.

Scmsolideted Zdison Cempany
Final Facility Descrintion and Safety Analysis

Amendment No. 12 dated November 21, 1969, and
Amendment No. 14 dated Januvary 27, 1970

renared by

zscurces Envirormenteal Laboratory
Envircaouental Science Services Administration
Februery 17, 1970

crizinel locumsntation of the Indien Point site during the period
7 irclcites that et the 1C0-ft. height the znnual preveiling wind

¢ north northeast and that in the sector from 22.5 to
treguency of inversion,neutral and lapse conditions was
éro, respecuively. Within this sector, the shortest site
oximztely in a direct line through Units 2 and 3 at a
i 610 and 380 m, respectively, as measured from figure 2.2-2,
t is zoout 500 m from the Unit 1 stack to this common boundary. point. The
wearest siie boundary, regardiess of sector, is where the property line
intersects the downriver edge of the site. Although this point is at a-
distance of 530 m from Unit 2, it is not in the most prevalent wind direction
by a considerable amount. o : » ‘
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To compute.the aversge snmual dilution factor we have assumed the frequencies

listcd above, averaged over a 20-degree sector with a wind speed of 2, 4

and 5 m/sec, respectively, for inversion (Tyze F), neutral (Type D), and

iepes (Type B) conditions. Assuming no building wake effect our results

show the applicant's values for Units 1 and 2 to be reasonably conservative.

In the case of Unit 3 we compute an average annual dilution factor of B

- 2.9x 1075 sec m=3 as compared to the applicant's value of 1.6'x 1072 sec m=3.
. The only explanztion we hzve for the ESSA value being twice as high is

the use of the building wake effect in the applicant's assumptions.

It is our view thet ths use of ihe building weke effect in the long-term
average diffusion equation, as was done by the applicant, is inappropriate.
It does not seem logical that for the same atmospheric conditions the Sutton
ecuation on page Q 11.10-1 for the long-term mcdel gives more credit for
suilding weke effect than the equivalent short-term model on p. Q 11.10-2.
For rxemple &t x =é4?? n essuming xy'= 400 m and n = 0.5, the building wake
SRT (setazg) /7571 2 for the long-term ec -tion is 3.4 whereas for the

e

s in the coct-tern equation, (xix,)/2i%"R, the value is 2.8. It is
the lorger expcren: in the former that makes the difference. Also, the
- fact that one zverages in tre horizontal dimension over a sector essentizlly

1

would nullify any adced dilution in that dimension because of wake effect.

800
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¥ I CENTER
SOROQALD, MWL
SO, B.C. 20000

CHEREN ‘ ' 21 November 1969

??.n o . ; s

your letters regarding Docket Nos. 50- 247, 50-286,
slidated IJ; ;on Company of New York's proposed
enerating Units No. 2 and No. 3, and Units ho. 4
CODL~&UUU5 to Indlaﬂ P01nt plant site.

‘ﬂ:gcmeﬁtc' tr. R. A. Jachowski and Mr. B. R. Bodine
pertinent information conta ined in the reports
ccablishument of a design wate - level., This

the storm surge associa ed w1th the Probable
prii) and wind wave analysis.

Ve concur wiih the applican* s finding that the design water level should
o8 » mean sea level datum for Units, Nos. 2, 3, 4 and 5.
cceptable, there are compensating errors in
ed. o

guestions regarding this matter please let us

\~

Sincerely yours,

'\F\

il eervmm, Pu L
LD. \RD M. WILLIS
Licutenant Colonel, CE
Diyector

‘—!
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APPENDIX E
. . - UNITED STATES
- DEPARTMENT OF THE INTERIOR

GEOLOGICAL SURVEY -
WASHINGTON, D.C. 20242

SZp 161870

by R. C. DeYoung is a review
ent No. 19 ‘to the Final Safety
Lclear Generating Station,

3 units at the Indian Point
Copies of our earlier reviews,
y,E. L. :Meyer, and- for Unit No. 3

ater, are attached.

-

c'taff. We have no’ obJectlon to your making this review a

YRR -
o 3 AR

‘-Ayour
publlc rccord.

S ' o Sincerely yours, E
: . -l/_)' . - . . .» ‘
Y { : . ’ .
P % D )
| . G Hleienl |

aeting Director -

crm

-.'..:...\-—Ou-— EO



U.S. iLxmy Corps of IEngineers,
cublc feet per gecond. This
than the mexinzum observed

£lo2d ol voee ¢ ! i3 ormvorimate twice the maximum discharge

ed using conservative as-- .

ol
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£
[}
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that ti.e occurronce of the preiable maximum flood on
weuld czuse fzilure cf Ashcokan Dam scxe 75 miles upstream
fo estebiisa & ficed design lavel at Indian Point various
the follcwing foctors were considered: 1) the flow
¢ ke 4sheolkin Dua Zcllure, Z) various cencurrent Hudson
River flood flews, end 3) varicus concurvent tide levels at the Battery.
The resuits of these combimzltions of factors were compared with the stage
of tlie tirobable maxinmun flood (14.0 £t msl) and the stage resulting frea
the proboble maximum hurriceme plus spring high tide (14.5 ft msl), The

most critical combination investigated consisted of the flows from the
Achokan Do failure caused by the probable rmaximum “lood on Esopus Creek,
the ccacurreat stzndard project flow (one half the irobable maximum flood),

t-e comcurrent stzge at the Battery correspending f b the stancard project
orricare tide level and wind waves of one foct at tne site. This stage
is given as 15.0 £t msl., The lowest floor elevatic: of Unit No. 2 is

' 15,25 ft msl,

Other cozoinctions of the above-mentioned factors, such as Ashokan Dam
failure aud the standard project hurricane or floods larger than the
standard project flood on the Hudson River, could produce higher -stages
at the site. Depending on the degree of conservatism desired, any of
these higher stages could also be selected as the design flood level.
Ecwever, the stage for the combination selected for the design flood
level exceeds those given for the probable maximum flood or probable
—aximum hurricene when these are cornsidered as independent events.

2944
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NATHAL WL NEZuwwAark ; : APPENDIX F

CONIURTING EZ\EG:;\'FEER:NG SZRVICES E 1114 CIVIL ENGINEERING BUILDING
. :

URBANA, ILLINOIS 61801

REPCRT TO THE AZC REGULATGORY S'i;Af;'F
STRUCTURAL AVDEQ;\‘J)AC‘Y
| OF - ‘
INDIAN POINT NUCLEAR GENERATING UNIT NO. 2
Conso_]idated Edison Cc;mpany of New York, Iﬁc.

Dockat No. 50-21-:-_7

cy : : : —_

N, M. Newmark -
ard

W. J Hall

Orbana, Illinois

20 August 1970
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i
REPORT TO THE AEC REGULATORY STAFF
STRUCTURAL ADEQUACY
GF
INDIAN POINT NUCLEAR GENERATING UNIT NO. 2

INTRODUCTION

b4

¥

This report is concerned with the structural adequacy of the
containment structures, piping, equipment and other critical comporents for
the Indian Point Nuclear Genérating Unit No. 2 for which app]icatioﬁ for a
construction permit and an operating license has been made to the Uﬁited States
Atomic Energy Commission by the Conso!idated‘Edison'Company of New York, Inc.
The facility is located on the east bank of the Hudson River §t'Indian Point,
village of Bucharan, in upper Westchester County,.Néw York. The sfte is about
2L miles N of the New York City boundary and 2.5 miles SW of Peeksill, Ne;‘;brk.

This report is ba;ed on a review of the Final Facility Description
and Safety Anaiysis Report (Ref. 1) and fhe containment:design rebort (Ref. 2).
The report also is based Zn part on the discussion and inspectionbresulting
from the visit to the site cn 2 May 1869 by N. M. Newmark and W..J. Hall in
conjunction with Mr. K. Kniel and Mr. M. McCoy of AEC-DRL. A nﬁmber of
‘topics were discussed with the eppiicant and his consultants.atzthe time of
this visit, and subsequently additional ‘information has bécome available through
Su?p]ements o the FSAR and through discussions Qith the personnel of DRS, DRL,
eid the applicent and his censultents. A discussion of the adequacy of the
structure: criteria presented in the Preliminary Safety Analysis Report is
‘contained in our repori'of August 1956 (Ref. 2), and unless otherwise noted no

comment will be made in this report concerning points covered there.
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2
The design criter?a“for the containoentxéyetem end Class I components
for this plaﬁt called for a des;gn to withstand a Des:gn Basis Earthquake of
C. 159 maxxﬁum hortZOntal ground accelerat:on eoupled with other approprnate
loadings to prov.de for eontcxnment ahd sare} hut dan. The plant was also
to be.ces:gned for an Ooeratxdg Bas:s Farthquake of C.1lg maximum hprlzontal
grouno cceleratuon eiﬂultaﬁeously wzth the other appropr:ate loads forming

.

the basis of containment cesign.

COMMENTS ON ADEQUACY OF DESZIGN

Dvnamic Analvses

(a) Containment Buiiding. The answer to Question 1.9 of the FSAR
indicates that oniy tae containment bu:lding, the primary auxiliary building,

v

and the electric cable tunnéi\we e des;cﬁed W|th the‘use ofvsemi-fornal

yses. :A eescriptio. of the method ot ana]ys:s employed is guven
brief.y in_S‘c ton E. ! 3.8 of the FCAR and ih_Seotion 3.1.5_of the contajnment
desjgndreoort. ‘The procedule eﬁp‘oyed inv o’ved a ca]culatuon of the fuhoamentat
trequenc9 aho‘mer.shape by oee o a modlfled Ray]elgh method The base‘sheah
fot the structure was computea from the period and thevspectral response |

=

corresponcing to ti eppropr iate cegree oOf damping. The base shear was then

i

)
E m

applied as a lcadirg to the structure as an inverted triangulat‘loading;

The sheare'at_thevnodes‘were used to ca}cu}ete the moments and displacements

at various poinis in the stra re.AlFo? tha str uctures involved it is_be]ieved
thet the gpprozac h leads to a.oesign which is.reasohab]y adequate.

ar epproach wes Toiiowed tor the orimary auxiliary bui]dihg

s descrivc. n the answer to Question 1.9. It is noted there tinat a one-third

increase over working st:ess was ailowed in the desicn of the bracing in the
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3
cese of the Design Basis Earthquake. This stress is below yield, and it is

believed that the design will prove to be satisfactory.

(b) Other Buildinas and Equicment. The discussion presented in

answer to Question 1.9 of tEe FSAR for other buildings and equipment such as
the control building, fan house, intake structure, etc., indicate that a
refined static approach was used, whiéh involves employing the peai value
from tne appropriate responée spéctrum curve for a given Va]ué of damping

and multiplying this by the zppropriate mass to obtain the inertial loading.

From the description given for the various buildings and items of equipment,

——

Y

' )
H

and the moceling techniques employed, it is concluded that the inertia]A
1oadings used in design are reasonabiy ciose to those that might be obtained
witn a more sophisticated analysis and lead to reasonable design values.

The submission in Question 1.3 of Supplement 13 indicates that the
Turbine Buiiding, and Fuel Storage Suilding Structure above the Fuel Storage
Pit were reanalyzed by a muiti-degree-of-freedom modal dynamic analysis method
to cheék‘théir édequacy.. As a resuit of this reanalysis, the applicant
advises that certain structural modificationS'wfI] be made to columns and cross
bracing ;5 the Turbine Building to insure that it can withstand the DBE.
The superstructure of the Tfuel sforage buiiding was ascertained %o be édequately
designed, without modification to withstand the effects of the DBE. The
applicant states that reanalysis of the strengthened turbine building and

FZs

onses calcu:ated for the original structures.

)]
i
O

(¢) Piping Arsiviis. The method used by the applicant for analysis

ci the piping, as described in the answer to Question 1.6 of the FSAR, is the
same as was used in Ginrna. The peak ground response spectrum value for 0.5

Lercent demsing was used, &ésnliied as static accelerations in each direction
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L
separate]y,“and;the resulting siresses superposed. It was assumed by the .. . .
epslicant tnet the piping wes supported a?gng4r§g?d systems and_therefoyg.
not subjected to amplified ground motion at points. of support.. The system—
was analyzed with‘thq anchongiand‘suppor;s as ggtugl}y_usgd, ac;ordigg;tg?
the discuss{qg pﬁesan§§d:tg us, d;ri:g.the time 0f19UF_Y35it IndMay;19§9ﬂgutjrt
I was'ghe vfcmpf theAagpiicaththa; thg theﬁ@q! mqtions.wsre greg;etwghgn
any ciffere-..el ground dispiacements and the latter therefore are not
criticg} E;;@S_in_the_design,w“In;aqswer”tq Qpe§t19n ],13»(qupl.cl3) the
applicgn; advise;»that ;eyativelseLgmLc QEsqucemen;Vwa§‘cons{deged,forﬂéhe
main steam ]inesj.wneng_thg\largest nelatjyg;QJsgla;ement§ are expected;
stress divierentials of less than 10% resulted.  Also, seismic supports. . -
‘inste.led tc date are those Specified in the design and employed in phé.;;;_,
ana]?ses; where deviations in supports mg§t“occur,A;eanalysis will be cafrjeg
out,J:Thgsg resq}t§‘§nd‘app;oacﬁesggppeaf Satjsfagtqrybto_us.

Since this glan;_waquesigped_bgfore recent developments and changes
in piping d¢§ign specifications, the 1968 ASME Addenda were not applied. ..
quwrdowﬁﬁand,earthqqake.wg;e cons idered as_gqparatgw{tems“aqd_noticompingq
in this dssign. Ve, are advised_thatﬂphe}requnse_to,Qges;ionhl,?:Qf.§upp1§m¢nt
12 states that a review 6f,the,Indian Point 3 reactor ccolant system which,
.tof:ndign,Point:2,,f9r,¢omhineq earthquake and blowquwnwanigates
net the cesign fsnadeguate.‘

L

It is stated:in_;hejanswer,tQAQues;15n:}.6 of the FSAR that the .
a;':oa;b resu]%edAjn,a,seIsmEc design load approximately equal.to 0.60W
ke. ‘zontaily andro.%owwvertica!}y faken simultaneously. It is Turther.stated
~thet for the Design Basis Farthquake the sum of .the resulting additional

stress plus the normal. stresses was limited to 1.2 times the B31.1 code.,. .,
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ailoweble stresses. In a similar manner the sfresses.fn'the p?be Seppbrts
and hangers were limited to 1.2 times code allowable sﬁreéses.

| The applieant originally made use of the maximum specfrum value only .
and‘no,modal analyses were made; in other words onlyva static analysis‘with
unlform accelerations was made. C0651derat|on was not glven to. moénfled ¢
distribution of the inertial Ioadxng to take account of‘the comblnatnon of
mOda]Leffects e S

The response to Question 1.9 of Supplement 8 descrlblng more detailed

analyses of the reactor coo]ant system, feedwater I:nes, surge Ilnes and

typ;cal ‘steam lines by more formal methods as carried out Iater lends

confirmation to the adequacy bf the design. On this,baSFs;Mthere“ispreason

to believe that the design is adequate. . . & o 7R

Rackfill Surroundirc Containment Vessel

"Nine feet:ef.crushed rock backf iVl -was plecedﬂsetheﬁ:theiex%ernal
waTleef the reinforced concrete containment vessel aﬁéifhe.;efaiﬁiﬁg wall
ho]dfﬁg back the rock on the uphiil side. -This crushe& rock Beckffjl is drained
at the'bottem to avoid wafer pressure against the coﬁtéinhent‘structure. The
fill is approximately 60 to 70 -feet higher on one side of the structure than
on the other because of the slope of the rock surface: The.design, as
discussed in Section 3.1.5 of the containment design répoft, coﬁeidered local
inertialiferces of loose rock as an added loading against the centajnment
pressure . vessel, end also eonsidered;pasSive pressures caused by failure of
tre rock aiong the surface behind the retaining wall. The localized leadings
from these forces were considered in the design of the containment structure
and the discussion presented 'in the conte}nment design report provides reasonable

assurance that the conta:nmant vessel is capable of resisting these localized

force'sm
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Class I Equ:pher: in S ructures other than C]ass I

AR Faa S r j!,:’ PR . e f

The turblne bUl ding is Ciass III and not de5|gned for earthquake

loadings. The answer to Question 1.3 of the FSAR lndlcates that the only
CIass I struc tures and conponents wnuch are so ]ocated that they could be

endangered by fa.lu.e ot C ass IlI structures are the control bun]dnng, ma|n

L:,)= E . 3 . Ve L . ‘

steam plplng and feedWater pup:ng, a]] of whuch could poss:b]y be endangered

by the Class III turblne bu1]d|ng It is further lndlcated there that no,

'’

specsal prOV|510ns have been prov«ded for protectuon except in the case of

s

hc mann steam and feedwater lu.es up to the lso]aflon va]ves, whnch are
protected by the shneld wax] and the structura] frame at the north end of

.the shleld wa]] Snnc heSe are ]ocated near the braced end of the turbxne

IR Te

'Abuuldlng, nt.Is not anticxpated by the app]ncant that there w:]l be any
st,ucturanhTallure rﬁ-thxs area. | Our Judgment as to the adequacy of th|;~fAe
aspect otvthe des;gn .s based on.the statenent'glyen in the app]:cataon. ) a
| nd :n-tdgslrespect;ﬁthe answer to QUEStIOﬂ 1‘3 (Supp]ement 13) WhICh descrIbes

the ana]ys:s and strengthenxng of the Turblne BunIdlng and Superheater Bu;]dnng

Ve 1

e - T

-

‘for Indnan Po:nt Unnt ho 1, and the.r abllxty to w:thstand the DBE, should

glve aGdILIOFc] protect:on for tne controI room.

-, L ” . : Peeoo e P
ELI i P H 0 # B

It is further stated that the only Class III crane whose fanlure .

¥

could endange: any C]ass I fuﬂ tion |s the fuel storage bU|ld|ng crane "and

that the fau]u re of thlS crane W|I] not |mpa|r a safe and orderly shutdown.

The answer to Qtes ion I (Suppl ]3) nnd icates that the only potentnal

tor crane ]lTL ofr w:]] be in the un10aded condxtlon thh the trol]ey parked

g ’ : -

LmEr the suppo.-; the appnlcant advnses that the unloaded crane wul] not be

ce ,\ed over the poo], so no hazard eAusts It |s also noted in the answer

%L -

o
O

JeStiOn I I 3 that. the mannpuIator crane in the contannment bun]dlng,

v
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a Class III crane, is restraired from overturning and will not endanger
Class I structures.

Deformation Criteria

The genera? stress criteria appiicableﬁto_the seismic deSign are
summarized in Appendix‘A"of the FSARt The statement given on pagg.AB‘of‘
Appendix A states that for all components, systems and structures classified
as Class I, the‘primary steady state stresses, when combined wfth seismic
stresses fes;fting from the reseohse to the besign Basis Eafthquake,:are.
1imited'so.that the function of the component system or structure shall not
be impaired so as to prevent a»éafe and order]y'shut-down of the plant.

We here advised at the time of our inspecfion of the ﬁlani»jn May 1969
that, for normal loadings plue fhe Operating Basis Earthquake,vthe intention
was to use code allewables.pius‘the 20 percent increase for fransient
conditione'on ClassiI componente and.systensg, For the De5|gn Basis Earthquake
and b]ow—down,.ba5|cally the same criteria were used, although ornglnally it
had been p]anned to adopt h:gher a]lowables go:ng into the plastuc range us:ng
the code for faulted conditions. In actuality, as descrlbed in the answer»
to Quastion 1.7 of the FSAR the allowable stresses in the case, of the Design
"Basis . Earthquake were ]nmxted to the yield pount, or slughtly below (see
answer to Questnon 1.3 of Supp‘ement 13)

-The only references that we note where there was a calcelation of
siresses exceedinglthe yie]d point were at seeera]'p]aees ih fhe containment
deéign rebert.where it was mentioned that the.calculations indIcate‘that there
could be possible local yxe.a;ng of the in*er under certain loadlng comonnatlons,

but that thlS would e limited and nct be expected to be of a nature as to

cause concern with regard to tne integrity of the liner.
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e mechanical design and evaluation of the reactor core and internals
is descrited cenerally in Section 3.2.3 oi the FSAR. From the discussion
given [t appears that l.e core support structure and core barrel have been .

des igned wlih proper attenliOn ta support polits ard 1imlitations of motiems,
! _ . ! P

Large Panstrations

A finitg element apalysis of the iarge pgnetrations in the containment
vessel was made by the‘Frank]jn.Ihétitute and a des;rjption of the ana]ysis
and the results pbtained ?s prgsgnxed‘jn,the containment design report.
Several,apalyses wgre made for gifjggent load,combinatiohs, and_in addi;jop
a number of hand caiculations were made to check the order of magnitude of
the expacted fgrces andigprESses and'tg:verifybpha:,;hg re5u1§§ were rga;gnab]e
Our revfewlpf the material presented, to»the_exteqt possib]e,,indi;ates that
the penetration design'is adequate.

Splices in Large Reinforéinq of Bars .

Cadweld spliceé were used in general in the construction of the
_containmgnt vessel. We were advised that the_ear]y §plice$, about 10 percent
of :ihe total, were madé_with a bronze base, and the.remaining 90 penceht
we = made vi:a ferritic bage filler metal. Aroynd the hatch opening, we qbserved
iney there was apprbximate!y althree_foot s tagger of adjacent sp}ices,_buﬁ

in questioning we learned that there may not be such a stagger over other ™

areas of the.ccntainment vessel. Lack of stagger of adjacent splices could
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S
lead to planes of weakness and cause cracking under conditions of over-loading.
The pressure fests, however, will reveal any such cracking;
Fpproximate’y one in 200 spiices was removed for test'purposes;
This is genérally adequate.

Ipstrumantation and Controls

. f) : S
At the time of the May 1969 visit it was ascertained that the 4

appiicant considers the control rcom as a Class I structure and intends that

the housing of it will also be subject to Class I requirements. However, the

instrumentation for the control room as weil as other instrumentation critical

~’

~

to containmant and safe shutdown, has been bﬁrchased from the vendors according
coplicantis specifications. The answer to Question'].9'deécribes:the
vicrztion tesfs empioyed Tor selected items of eéSential equipment; the purpose
ot :hése tests is to help demonsfrafe that little or no difficulty will be
expected_ln the opefafing characferistics théreof under seismic conditions.
Althdugh'not abso]ﬁte proof of écceptabflity; satisfacfory test results
certainly help to confirm the adequécy of such instrumentation and control items.
Furthef ihformationJoh'the design and procurement approach for pfotection

system equipment is given in the answer to Question 7.27 (Suppi. 13), and

lends confirmation to the approach adopted.

Torrado Loadings

The information contained in Section 3.4 of the containment des ign

reoort, and the answer to Question 5.7 of the FSAR indicates that the structure

d

Is desigred for tne usuz. wind joadings. The analyses described in Appendix B
c7 tupplement 6, indicate that the containment building can resist the design
ternado. Wnat effect i¥ eny that & tornado could have on the conitrol room

or other critical faciiities is not stated. However, the applicant states that
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the siding of the control -room can resist wind ve]ocitfes'ub'to 162 mph,
and the girts (supporting the panels) will fail at 0.62 psi ‘negative

pressure; the buiiding is protected by other buildings on the south and west.

Steei -Linar and Céntainment Vessel "

ne

[Q)

nialyses fhat have been carried out with regard to tpe liner aré
“isummerized in the -FSAR ‘and some additional .irnformation is-presented 1n:Ihe'
contdinment ' desicn report. It is cur understanding that where bulges of

the T i'ners occurred duringfc0nstructidn,~of-le%s.thanIZ in., hothing was done
to correct the bulges. However, when bulges were 2 in;'or'greater the liner
was pushed back -into.a position of not more than:2 in;'away-from‘it5=intehdéd "
position, and additional studs were used to anchor the liner in piacé.'
Temporary bracing was employgd to hold it in posit}on until the concrete was: ..
cast. Because® of: the: foregoing;-.and:since the ‘temperature rise in the lower
partﬁofﬁlﬁexst¥UctUre'?n-thevliner‘is reduceésby-the‘use of insulating-matéerial,

it is ‘nots expected that the' departures from ‘the'intended: original surface will -
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It st our understanding that a detailed description of the proof
test procedures .i5 :ito:be.submitted at a Tater date. ~At the time of ‘our visit
in May. .1969::it was pproposed by the appficént that strain readings be o
takenionly: on.the.1iner around. the penetrations. We suggested that additional

recdings be made which would-include diameter changes of the penetrations

(U]

sther measurements that can be- made-conveniently and without excessive-
exsznse to provide evidence that the design meets the design criteria.

~-
o,

.13-4 suggests thet such reedings witl be made. In any event, an

W
\n



ve report ¢ the measurements that are taken should be provided
ations to provide evidence of

vaiidity of the desicn calculations.

Protection of Pize L]
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nes for servicé water are embegded;in,

3
the‘grbund without any speciai protection. However, there appear to be
alterrate lines, althou_: they are generally in the same locaticn and/or trenches.
In vie. of the foundation conditions surrounding the plant, and since there
is no iadicaticsn of previous feult motion or potential faulting, this design
apprizch appears to be acdecuate. . If redundancy in critical water supply is
desired; it wouid be preferabie to have separate water 1ines following

independent routes.

Seismograoh Installation

The answer 'to Question 1-1 of Supplement 3 indicates. that one.
seismograph will be installed in' the yard area,btouprovide further evidence
of the extent of seismic excitation to which the_plant'might be subjected

if an earthquake occurs. This is acceptable to us.

Containment Design Rerort
The containment design repor:, prepared for the- applicant by u )

Westinghouse Nuclear Znergy Systems and United Engineers and Constructors,

has proven to be helpful in err-iviang at.an eveiustion of many of the factors
ir"..~ant in the design.'_The tables presented are useful in helping to arrive

\

at decisions as to the adequacy of the design; we commend those responsible

O

for the prepzration of this summary type material.
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We should iike to encourage this Lype ‘of - approach to studies of the
containment, structures, o:olnﬂ, equizzent and other Class I items. We
should iike to urge thzt attention be given also to summaries and tabulation
of the most important information, in terms of stresses and deformatiohs,'
including the sources of fhe Qariousvstress.componenté, how theyAwere;combfhed,
and re l:te'Hdiscoss;oh‘and‘expianatory material.(LHCiudfng_figures) which

would lend itseit to a much better basis for judgment as to the adequacy -

of design oY niciear faciiitizs ia céneral.
COHUCLUDING REMERKS

On;the,baajs'of‘the inforhafion.ﬁade,availab]e to us concerhihg.the
Class 1 structures, pipiné,vreactor internafs, and other Class I ifems,bit
is our belief that‘fherplanf‘posaesSeaia reasonable margfh'of-safaty'ﬁo neaf
the origina}-desfgn_raqoirementé;'ihcfoding-fhe.fmpoéed Désigh Bas}s{Earthquake
loading cohditions;
‘REFERENCES
1. '"Final Facility Description and Safety Analysis Report -- Vols. 1 through v
" including Supplements - 1,-2, 4, 5, 6, 7,.8 and 13," Indian Point Nuclear
Generativg Unit No. 2, Conso]udated Edison. Company of New York ~Inc. ,
‘AtC Docket No. SO 247, ]969 and 1970.
2. “Contalnment Des:gn Report," for Indlan Point Nuclear Generatlng Unit. No. 2,
Consolidated Edison Company of New York, Inc., prepared by Westunghouse
Nuclear Energy Systems and United Engineers and Constructors, March 1969

(Labeled ana] Draft)

3. ‘''Adequacy of the Structural Crlterna for Consol:dated Edison Company of
New York, Inc., Indian Point Nuclear Generating Unit No. 2,' by N, .M. Newmark

and W, J. Hall, August 1966.
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APPEND _—
ONITERPEE-C 1 g
SEPARTMENT OF THE INTERIOR
CFFICE OF THE SECRETARY
WASHINGTON, D.C. 20240

ocri6®0

Dear Mr. Chairman:
Pursuant to Section 5 of Public Law 89-605 as amended and other '
authorizat.ons, we are presencing the views of the Department of A N
the Interior in the matter of the application by the Consolidatdd
Ldison Company for en operating license for Indian Point Nuclear

Generating Unit No. 2, Buchanan, New York, AEC Docket No. 50-247

(Amendment No. 9). The following comments incorporate those

submitted by the Federal Water Quality Administration; the Fish

and Wildlife Service and .the Bureau of Outdoor Recreation.

The unit under review is the .second of three units completed or

being constructed at the Indien Point site. We note that applications
for construction permits for two more units to be located approximately
one mile south of the Indian Point site were made in June 1969.

The Department of the Interior does not object to the issuance of

the operating license to the Consolidated Edison Company for Unit

No. 2 of the Indian Point Nuclear Power Plant. Our position is based
upon’ the firm commitment by the Company as expressed in its responses
to the Atomic -Energy Commission that it will meet the water quality
standards epplicable to the receiving waters and that it will take
whatever steps are necessary to mitigate any harmful effects that ' ;
overation of the plant may have on the fishery resources of .the Hudson
River and tributary waters. ST

The Com:zny should be commended for the cooperation it has extended - :
to represenitatives cf this Department during the course of our review, - _ ;
The studies which the Comso.idated Edison Company is presently engaged in
indicate the Company's concern for the potential damages to the ' ,
ervironmen:t tha® could result from operatior of this unit and the }
crhers planned at and in the vicinity of Indian Point. b

are pleased to note that the Company has made provisions to open {
rt of its land holdings for compatible public recreation use., :
express the hope that the Company's public use plans will be

nalized and fully implemented at the earliest possible time.

oW

st Lo )
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Conso-rda_ed Edison.has initiated 5r participated in a number of
szudies to dJdetermine the effects of both raorologlcal and thermal
discharges from the Indian Point reactors upon both the temperature
éistribution and the aquatic life of the Hudson River through its

*uneultan S, Qu;rk, Lawler and Matusky Enclneers, and the Alden

(

A Trmerirnre The

e m e

. -

(I

cftre

Ter s timates

=od end aectuzl field stucies, In addltlon Consolldated
Zdison has supported several ireenendent but coordlnated studies
“of the micro—org nisms: and gauatic 1life in the Hudson River and the
prcbable eifects of temperature and salinity changes upon them in
the vicini y of the Indian Point Plant.

S -f"‘.—'.' ' ’ .
These studres ‘are contlnu1no and have been and w1ll be helpful in h
assessing the eifects of the Indian Point Unit No. 2 and of the other
thermal plants which are proposed for construction on the shores of the.
Fudson .River in tne v1c1n1ty of Indian Point..

We have. been prov1dtd 1pformatlon on plans for env1ronmental monitoring
of radiological:and. thermal releases. proposed as a part of the operating
license ‘application. : We understand that the plans for water quallty
mon*tor_ng, dncluding raalolOOrcal concentratlons in the environment :
in microscopic -and -macroscopic aquatic llfe are acceptable ‘to the State
of New York. They appear reasonable aDd ar con51dered generally
aceeptable to tbe Depdrtment of the Interlor.

:og; ™S the Comoany should have the necessary —

its zctivities in a manner that will not violadte’™

. State-as well s Federal water quality standards,

recommendat cns vei ahy enfo*cemen. conference or hearlng board approved

by tze Secre a’y or order of any cou“* “Under’ ‘Section 10 of the’ Federal
RS n::or-Act,:and/or other State and Federal water

'o,l reguiatiors.

P

I view of the extensive and valuable flch ‘and wildlife resdurces in
the project area} it is.imperative that. every possible effort.be made
o safeguard: these, rescnfces. Therefore, it is recommended that the
Consolidated Ecison. Company be-required to}

erested State and Federal agencies in
g pilans for raciological surveys.

«Continua to.w ‘k c_osely wis .Lhe Department of the
. Iaterior, New York State Denartment of Health and
her Int )
in
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>. - Beta and Gamma radioactivity analysis of selected
plents and animals (incliuding mollusks and
crustaceans) -collected as near the reactor
elfluent outfall as possible. .

3. Prepare a report cof the pre-operational radiological surveys
zné nrovide five copies to tihe Secretary of the Interior
pricr to project operation. ' o

P " 4, Conduct post-operationzl radiological surveys similar to

' ‘ tiat sp~c1f1ed in recommendation (2) above, analyze

the data, and prepare and submit reports every six months
during reactor operation or until it has been conclusively:
demonstrated that no significant adverse conditions exist.
Submit five copies of these reports to the Secretary of
the Interior for distribution to appropriate State and
Federal agencies for evaluation.

In addition to tha above, the Atomic Energy Commission should urge the
Consolldated Edlson Company to:

A o 0

[.

?
1. Meet w1LH the Departmen* of the Interlor, New York State '

: ' Department of Environmental Conservation, New York State

. . Department of Health, and other interested Federal and

' ‘ ' State agencies at frequent intervals to discuss mnew

plans and evaluate results of the Company's ecological

and engineering studies;

2. Conduct post—ooera‘;lona1 ecological- surveys planned in

' cooperation with the above named ‘agencies, analyze the

ate, prepcrg reports, and provide five copies of these

vzports to the Secretary cf the Interior every six months
- until the results indicate that no 51gn1f1cant -adverse

condit ions ex1st :

L
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3. Cons;*uc:, overate, and maintain fish protection
ooling water intake structure as
signiiicant losses of fish and other
and

0O

4, Modify prolect structures and operations.including the
eddition of facilitles for coeling dimcharge wataers:
and reducing corncentrations of harmful chemicals: ©
and ...uer substances as may be determined necessary.i

Lo

)
e

'2 appreciate the opportu 1ty to provides these comments.

. ; S
Sincerely yours, - ...
§

Y

ntom‘c nergy Comm1581on ‘ ’ ' : .o
- Washington, D. C. 20545 : N
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“ APPENDIX H
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ULl

PANY OF NEW YORK

DOCKET NO. 50-247

969 1968 1965
Long-term debt = ¢ el e , $1,981.6 $1,901.6 $l 711.0
Utility plant (neuﬁ'»6x~ i . i 3,793.3.. 3,583.6 " 3,169.5
Ratio ~ debt to flxed planb a2 L 33 o .54
Utility plant (net) ~* ' 3,793.3 3 583.6 7  3,169.5
Capitalization 3,818.4 3,667.6 3,228.1
Ratio - net pliant to cap;ta_lzatlon o .99 .98 e T .98
Stockholders' equity . .- - 1,836.7 1,766.0 1,517.1
Total assets 4,069.,6 3,845.4 3,387.0 -
P;op‘Letary ratio- 45 46 . W45
Earnings. avangole to., cc*non eculty ;' , - 93.1 95.7 89.9
Common equity o . 1,210.2 1,139.0 1,072.1
Rate of recufn 63 ‘eciibn equ* tye o 7.7% 8.4% 8.4%
Net inccme 127.2 128.5 - w,lll.8
Stockhoiders' equity 1,836.7 . . 1, 766 0" - 1,517.1
Rate of return on s‘oc‘Ho‘ders' equity ' Q?QZ;“~uf? : 2_3%_. o TWb4%
Net income before interest 198.03“’3 193.9 - -168.4
Liabilities and capitail "4,069.6 3,845.4 3,387.0
Rate cf rveturn on totals "6.S% 5.0% 5.0%
Net income before interc 168.0 193.9 168.4
Interest on long-terw & 84.3 77.0 62.7
No. of ‘times fixed ch 2.3 2.5 2.7
Net inccme 127.2 128.5 111.8
Total revenue 1,028.3 982.3 840.2
Net income ratio 124 .131 .133 .
Operating expenses (inci. taxes) ~ 830.5 788.3 668.6
Operating revenues 1,028.3 982.3 840.2
Operating ratio .81 .80 .80
Retained earnings 426.1 400.9 321.7
Earnings per share of common $2.47 $2.57 $2.42
. 1959 1968
fanitzlization at 12/31 Amount % of Total Amount % of Total
-term debt $1,981.6 51.5% $1,901.6.  51.9%
red stoek 625.6 16.4. 627.0 17.1
N stock 1,210.2 31.7 1,139.0 31.0
. £3,818.4 100.0% $3,667.6 100.0%
Moodyv's Zond Ratings:
First Mortgage 3Bonds A
Tun and Bradstreet Crecit Rating AaAl

FINANCIAL: ANALYSIS

[

(dollars in mllllons)
Calendar Year Ended Dec. 31

}._4
Ol
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16.0 FINANCIAL QUALIFXCATLOVS

The Comm1581on s regulatiops that - relate to the financial data .
and 1nformation‘requ1red to establish financialvqualificatiOns for
an applicant fpr"an operatiﬁg licence are 10 CTR Part 50. B(f) and

10 CFR Part 50 Appendix C. The Coweolidated Ed*son Company S appli—

’cation as amended by Amendnent No. 21 thereto, and the accompanylng
Celtlfled anhu,l flnenc1al statemente hrovnded thc.flnanc1al 1hforma~
'tion required by the Commiesion:S:regulatlons.
| Theee submlttals comtaln the eotlmated oheratlng coet forieach
'.fof the first: flhevyears of operation plus the estlmated cost. of
3permaneht shetdown and maintenaﬂce of the fac1lity in e.eafebconai—:
tion‘- The eatimated operating cesto are $10 0 mlllion for 1971 (the
’;firg year of operatlon), $14 8 million for 1972 $12 million for
v1973 $19.9 million for 1974 and $lO 7 million for 1975 (Amendment
-:No. 21),. Such costs" 1nc1ude the costs. of operatlng and malntenance
o and fher. The_applicant{s;estimatejof the cost’ of-permanently - " ' h<'
'f‘shucting down “the facility'andimaiﬁteining'it ih-ahSafe condition
'iis (1) $265 000 for the first year of shutdown and $50 OOO for. each
' year thereafter 1f ‘the . reactor core is removed from the vessel and
(2) $240 000 per year if the core is not remomed
We have examlned the certlfied f1nanc1al statementq of the B
'Consolidated Edlson>Company to determine whether the Company is flnan—

cially qualified to meet these eotlmated costs. The 1nformation-ton—

taiﬂed 1n the 1969 financial rejort 1nd1cates that operating revenueS‘f



i

for 1969 totaled $1,028.3 million; ooerating expenses (including'

|

raxes) was $830.5 million; the interest on the ]ong term debt was

\

earned 2.3 times; and the net income-for'the year was ¢1L7;2.mr1110n,

of which $102.1 million was distributed as drvlcends to the stock-

“holders, and the remainderbof'$25.l million was retained for use in

'$4,069,6 miliion, most of which was.lnvested in utlllty p]ant (53, 793.3

- the business. As of Docember 31, 1969, Company 's ass ets totaled

million), and earnings reinvested in the business were $426.1 mllllon.

Financial ratios computed from the 1969 statements indicate. a sound

financ1al condition, (e.g., Jong-term debt to- total cap:tallzatlon—~'

0.52,‘and to. net utlllry plant——O 52; net plant . to capltallzatlon——

- 0.9%4; -the operating ratio-—O.Sl and the rates of return on COmMMON—==

9.7%; on stockholder's investment——6 9%; and on total 1n7estment—;
4;9%)."The'record of the Company 's operatlons over the past 5 years
reflects that operatlng Yevenues‘increased from $840 mllllon in 1965.
to. $1;028 mlIllon in 1969 net income 1ncreased from $lll 8 mllllon
to $127.¢ mlllion and net 1nvestment in ut111ty planL from $3,170
mlllion to $3,793 mllllon. Moody's Investors Serv1re (August ]969
e01t10n) rates the Company 's flrst mortgage bonds as A (high- medlum
Agrade); The Company 's current Dun and Bradstreet ratlngb(July 1970)
is AaAl | | | . o
Our evaluatlon of the f1nanc1al data submltted by the appllcant,
summarlzed above, provides reasonable assurance that the appllcant

possesse< or can obtaln the necessary funds to meet the requlrements

-of 10 CFR Part 50.33(f) w1th respect to the operation,of Indian Point'_

Unit 2. A copy of the staff's flnanc1al analy51s is_attached as

Appendix H.

o

ot
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FINANCIAL PROTECTION AND INDEMNITY REQUIREMENTS

Pursuant to the f1nanc1al protectlon and 1ndemn1frcat10n provlslow
'of the Atomlc Energy Act of 1954 as amended (Sectlon 170 and related

sectlons), the Comm1851on has issued regulatlons in lO CFR Part 140,

‘These regulatlons set forth the Comm1s31on s requirements with regard

- to proof of f1nanc1al protectlon by, and 1ndemn1f1cat10n of licensees

for fac111t1es such as power reactors under 10 CFR Part 50.

Preoperatlonal Storagetof'Nuclear Fuel

. The Comm1s51on s regulatlons in Part 140 requlre that eaeh holder:
1of .a constructlon permlt under 10 CFR Part 50, who is a]so to be

the holder of. a 11cense undér 10 CFR Part 70 authorlzlng the ownershlp
and posse551on for storage only of spec1al nuclear material at’ the |
reactorvconstructlon site for future use as fuel in the reactor |
(after issuance - of an operating llcense under 10 .CFR Part 50), shall,
vdurlng the 1nter1m storage perlod prlor to licensed operatlon have

[y

and malntaln f1nanc1al protectlon in the amount of $l 000,000 and

-

execute an 1ndemn1ty agreement w1th the- Comm1s31on., Proof of
financial protectlon 1s;to be furnished prior to, -and the 1ndemn1ty
.agreementIexecuted as of, the effectlve date of the 10 CFR Part 70
‘lieense; Payment of an annual 1ndemn1ty fee is requ1red

The Consolldated Edison Company, rs with- respect to Indlan
P01nt Unit 2 subJect to the foreg01ng requlrements,"and has taken

the follow1ng steps with respect thereto.
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The uompany has furnlshed to the Commis31on proof of

financ1al protectlon in the amount of $l OOO 000 1n the form of a
Nuclear Energy Llablllty Insurance Assoc1at10n pollcy (Nuclear Energy.'
- Llablllty Policy, fac1llty form) Nos. NF lOO

Further, the Company executed Indemnlty Agreement No. B l9

with-the Commission as of January 12 1962 whlch was amended to cover

its pertlnent preoperatlonal fuel storage under llcense SVM llO8 on March 4

1969. The Compdny has pald the annual 1ndemn1ty fee appllcable to

[

preoperatlonal‘fuel storage.

17.2 Operatlng Llcense

H h Py RS

Under the Commlssion s regulatlons, lO CFR Part 140 a llcense

) authorlzlng the operatlon of a reactor may not be issued until proof
of flnanc1al protectlon in the amount requlred for such operatlon has
been furnlshed and an 1ndemnrty agreement coverlng such operatlon'

L .

(as dlstlngu1shed from, preoperatlonal fuel storage only) hasl

RoEa LT IR
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been executed : The amount of flnanc1al protectlon WhlPh must be

L NS S 2

~maintained for reactors whlch have a rated capacrty of lOO OOO
electrlcal kllowatts or more is tne maximum amount avallable trom

prlvate sources, i. e., the comblned capac1ty of the two nuclear

llablllty 1nsurance pools, whlch amount is currently $82 milllon.

e v e s o
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Accordingly no license author17lng operation of Indian Polnt
UniL 2 will be issued until proof of financ1al protection 1n the
requLSite amount has been received and the requisite indemnity
agreement.executed.

Ve expect thatgnin:aocordance with'the-usnal"prOCedure, the nuclear
llabllity insurance poole w1ll prov1de several days in advance of

antic1pated 1ssuance of the operating license document, evidence in

writing, on behalf of the applicant that Lhe present coverage ‘has
been appropriately amended and that the po]icy limits have been

increased, to meet the requ1rements of the Commission's regulations

LI SN

_ for react01 operation. The amount of financial protectlon required

for a reactor having the rated capacity of this fac111ty would be-

$82 mlllion. Consolidated Edisoﬁ Company will be required to

pay an annual fee for operating license 1ndemn1ty as prOVided in

spEY 3

our regulatlons, at the rate :of $3O .per each thousand kilowatts of

thermal capac1ty authorized in 1ts operating license.

.On the basis of the above considerations, we conclude that the

'presently applicable requirements of 10 CFR Part 140 have" been

;re\ .

satisfied and that prior to issuance of the operating license,

thetappiicant Will be required to comply with the provisions of
10 CFR Part l&OIapplicable,to_operating_licensees, including those as
to proof of financial protection-in the requisite amount and as to -

execution of an appropriate. indemnity agreement with the Commission.
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qased OU our evaluation of the application as set forth above,

. pave concluded that:

PR

The application‘fdr faCiliLy license filed by'the Consolidated

Edison Company ©Of New York, Inc. dated December 6, l,65, as

amended (Amendmentc Nos 9 through 25, dated October l5, 1968,

October 13, 1969 Octobei 2& 1969, Novemher 21, l969 December 29,

. 1969- January 27 1970, Narch 2, 1970, March 30, 1970, April 17, 1970

June 3 1970, July 14, l970 July 17,

Auguet 13, 1970 Angust 28, 1970 and’ hovember 12, 1970,

respectively) Compl]e% With the requirements of the Atomic Fnergy

‘Aet»of 1954, as amended (Act); andithe Commisoion s regulations

‘get forth in 10 CFR ChapteT 1; and’

2. Construction of the Tndian POint Nuclear Generatinc*UnitvNo; 2

(the faClllty) has proceeded and there is reasonable aSDurance

that it will be com pleted in conformity w1th Prov151onal

Construction Permit No. CPPR-21, the’ application as 1mended}

the'pr0V151ons of the Act, and the rules and regulations of .

-the'Commissioﬁ; and

3. The fac1lity Will operate in conformity With the applicetion as

: amended the prov191on° ‘of the Act, and the rules and regulations-'

-of the'Commission; and

l970 July 28, 1970, July 29, 1970,
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4. . There ig Teasonable assurance (1) that the activitjeg authorl/p

by 'the operating llcense can be conducted W1Lhout endangerlng

the health and safety of the prllc, and (ii) that such activities

w1ll be conducted in compliance with the regulations of the

'Commiesion et forth in 10 CFRr Chaptcr 1; and )

5. The applicant ig technlcally and flnancially'quallfled to engege
fln ‘the activities autﬁorlyed by thlS operating license, in’

.accordance with the regulatlons of the Comm1531on set forth in

10 CFR Chapter 1; and

. 6. The applicabie provisions of 10 CER'Part.léo’haVe-been satisfied;

“.and

.7;-:The issuance of thls license w1ll not be 1n1m1cal to the common

-defense and security or to the health and safeLy of the public,

Pr101 to any public hearlng on the matter of the issuance of an

operatlng license to Consolldated Edlson for Indian P01nt Unlt No. '2,

the Commission's s Division of Compliance will prepare and submit a

3

_supplement to this Safety Evaluatlon Wthh will deal with those

s 4
matters relatlng to the status of construction completion and

conformaty of ‘thig construction to the provisional construction

permit and the application., Before an operating license w1ll be

1ssued to Consolldated Edison for Indlan Point Unit No. 2,

-assumlng such a license ig authorlzed follow1ng the public hearlng,_

the fac111ty must be completed in conformlty with the prov151onal

construction permit, the appllcatlon the Act, and the rules and

regulations of the*Commission. Such COmpleteness of_construction as is




