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1.0

INTRODUCTION

The Consolidated Edison Company of New York, Inc., (applicant)
filed with the Atomic Energy Commission (AEC or-Comﬁission) an
application dated October 15, 1968, for an operating license.for
its Indian Point Nuclear Generating Unit No. 2. Indian Point Unit 2
has been under consfruction since issuance of a provisional construction
permit on October 14, 1966.

Indian Point Unit 2 is located on a 227-acre site on the east

bank of the Hudson River at Indian Point, Village of Buchanan, in upper

-

Westchester County, New York.

Indian Point Unit 2 is the first of the four-loop, current
generation Westinghouse pressurized water reactor designs. It will
bé owned and opgrated by the Consolidated Edison.Companyaof 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. Constructioﬁ of the plant was performéd by United Engineers
until December 1969 when this functioﬁ was assumed by WEDCO, a
wholly-owned subsidiary of Westinghousé.

The operating license application is for a power level of 2758
megawatts thermal (MWtz the same as was requested in the construction

permit application. Our evaluation of the engineered safety features
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(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 of the emefgeﬁcy core cooling
system was for a power rating of 2758 MWt. Before 0peratioﬁ 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.

Our technical safety review of the design of this plant has
been based on Amendment No. 9 to the application, the Final Facility
Description and Safety Analysis Report (FFDSAR), and Amendments Nos. 10-25,
inclusive. All of these documénts are available for review at the
Atomic Energy Commission's Public Document Room at 1717 H Street,
Washington, D.C. Thé technical evaluation of the design of this plant
was accomplished by the Division of Reactor Licensing with assistancé
from the Diéiéion of Reactor Standards and various consultants to the
AEC.

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

to the applicaéion. 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 evalﬁation. In addition to our review the Advisory Committee on
Reacto; Safeguards (ACRS) independently reviewed the application and
met with both the AEC staff and the applicant on several-occassioné to
discuss the plant. The ACRS report on Indian Point Unit 2, dated
September 23, 1970, is attached to this Safety Evaluation as Appendix B.
Appendices C through G include feports from our consultants on
meteorology, hydrélogy, seismic and structural design, and. radio-
logical monitoring. Appendix H contains the sfaffs evaluation of the
applicant's financiai qualifications.

Based uﬁon our evaluation of the plant as summarized in subsequent
sections of this report, we have concluded that Indian Point Unit 2
can be operated at thermal ﬁower levels of up to 2758 MWt without
endangering the health and safety of the pubiic. Subsequent to
the issuance of an operating license the unit will be required to
operate in accordance with the terms of the operating license and
the Commission's regulations under the surveillance of the

Commission's regulatory staff.



2.0 FACILITY DESCRIPTION

Indian Point Unit 2 is one of three reactors currently planned
for the Indién Point site. Indian Point Unit 2 is adjacent to
Indian Point Unit 1, a 615 MWt pressurized water reactor plant that
has been in operation since August 1962. Indian Point Unit 3, a plant
similar to Indian.Point Unit 2, received a provisional construction
permit in August 1969, and is presently under construction at the
Indian Poinf'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 discharge canal. In 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 pressurized water reactor is fueled with
slightly enriched uraniuh dioxide in the form of ceramic pellets contained
in zircalloy fuel tubes. Water serves as both the moderator and
the coolant. Heat is removed from the reactor core by four separate
coolant loops, eaéh 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 stéam generators 1s 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 condensate is then recharged to the steam generators to repeat
the secondary cycle.

The primary coolant system includes the reactor, steam generators,
primary coolant pumps, primary coolant piping, and the pressurizer.
This system is housed inside the containment building which 1s a
steel-lined, leak-tight reinforced concrete structure. The containment
provides a barrier to the release to the environment of radiocactive
fission products that might be released inside the confainment_in
the event of an accident. Auxiliary systems, including the
chemical and volume control systems, the waste handling systew,
and additiénal auxiliary cooling systems, are housed separately,
principally in the adjacent primary auxiliary building. The primary
auxiliary building also houses components of the engineered safety
features. A éeparate fuel handling building is provided for storage
of spent fuel. A separate turbine building houses the turbine
generator.

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

coolant is used as a neutron absorber 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 approach
preestablished limits. The reactor protection system acts to shut
down the reactor, close isolation valves, and initiate operétion of
the engineered safety features should any or all of these actions be
required.

The engineered safety features include an emergency core
cooling system that will cool the reactor core in the event of an
accident that results in loss of the normal coolant, containment cooling
and iodine removal systems that provide for removal of heat and
radiocactive iodine from the éontainment 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 accident. A containment penetra;ion pressurization
system and seal water injection system are provided to assist in isoiating 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 acres 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) 1960 (U.S. Census) 1980 (Projected)
0-1 1,080 | | 2,100
0-2 10,810 20,900
0-3 29,630 59,520
0-4 38,730 78,800
0-5 53,040 108,060
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 ;he 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,

**L,ow 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.



3.2

3.3
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we conclude that the calculated doses presented iﬁ Section 11.0 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 valley. Consequently, the wind direction
generally follows.a pronounced diurnal cycle with unstable flow
in the up-river diréétion during the daytime and stablé flow in
the down-river direction at night.

The applicaﬁt has presented the results of meteorological
measurements taken at the site over a period of two years including
windspeed, wind direction, and temperature lapse rate data for
various heights. We have reviewed the data présented and conclude
that they provide an adequate basis for selecting the meteorological
parameters used in determining the routine effluent release limits
and in evaluating the consequences of poétulated accidents. The
comments of our meteorological consultants, the Environmental
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, the
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 of Indian Point Unit 3 or otherwise éince our con-
struction permit review for Indian Point Unit 2 to change our

previous conclusion on the acceptability of the geological and
seisﬁological féétures of the Indian Point site.

Maximum ground accelerations of 0.10g and 0.15g were used for
tﬁe Operating Basis Earthquake* and the Design Basis Earthquake#*#%,
respectively. Theée values were selected at the time of the
construction permit review. At that time we and our consultant,
the U. S. Coast and Geodétic 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 applicant has reevaluated the potential flooding thaé could
occur at the siﬁe. The following hypothetical flood éonditions wefe
analyzed: (1) tﬁe probable maximum flood peék.diséharge ofll,IO0,000
cubic feet per second resﬁlting from the pfobable méximhm précipitation
occurring over the total basin, a 12,650 square mile area above the
plant site; (2) the flsoding caused by failure of thé Ashoken Dam
concurrent with a major river basin flood (étandard prgject flood)
with a péak dischafée of 705,000.cubic feet per second and é
hurricane storm surge (standard project hurricane), and (3) the
probable maximum hurricane concurrent with the high spfing tide
in the Hudson River. These threé hypothetical floods are the most
sévere of several investigated, and each of the three results in
a maximum water Qurface elevatibn of abo;t 15 feet aoné méan sea
level. We have reviewed the method of célcﬁlation and conditions
assumed and find thét they.are conservative and acceptable.

Both the U. S. Geologiéal Survey and the Coastal Enéineeriﬁg
Research Center provided consultiné services with respect to our
flooding evaluation. Their reports are atﬁachéd as Appendix D
and Appendix E, reSpecﬁiveif. |

3.5 Environmental Monttor ng

The radioactivity levels in the vicinity of the Indian Point

site have been measured by the applicant since 1958 to ascertain the .
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impact of operation of Indian Point Unit 1 on the background levels
of radioactivity. The environs of the Inaian Poiﬁt site have
been studied intensively for many years by the Institute of
Environmental Medicine at New York Univeréity Medical Center.
These studies concerned both the exposure to man and to thé flora
and faupa indigenous to the Hudson River. All the results compiled
to date iﬁdicate that radioactive effluents from Indian Point Unit 1
operatioh have produced barely quantifiable fadiation exposure to
the public and have had no detectable effect on the ecology of
the area. |

The operational environmental radiation monitofing progran for
Indian Point Unit 2 will be a continuation of the present program.
The program includes direct measurements of gamma radiation and
analyses to moﬁitor fallout, air particulates, airborne iodines, water
from various surface drinking water supplies, Hudson River water,
water from lakes neér ;he site, well water, lake équatic vegetatibn,_
Hudson River végetation, river_bottom sedimenté, rivef aquatic
biota, terrestrial vegetation, and soil. The report of the U. S.
Department of the Interior is attached as Appeﬁdix G. - This repoft'
incorporates the comments of the Federal Water Quality Administtation,
the Fish and Wildlife Service, and the Bureau-of Oﬁtdoor 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
monitoring the 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.



4.0

4.1

4.2

e

REACTOR DESIGN o . .- ..

General

. The nuclear reactor for Indian Point Unit 2 was designed and

manufactured by Westinghouse. The principal desigh 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 distribution 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 Z-feactor core is somewhat larger.

The Indian Point Unit 2 core is about..23% greater in cross sectional
area and 20% longer than the Connecticut Yankee core and about 89%
greater in cross sectional area and the same 1ength.as the Ginna

core. Because this larger core could be subject to power
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oscillations or power tilts, we reviewed the nuclear design and power
distribution detection and control systems for the IndiangPoint Ugit'2
reaétor core in detail.

During plant operatiom, changés in thé core power ‘level .or the
control rod configuration ‘can cause time-dependent variations in the
‘local power distribution‘as a result of vgfiationsuin the .concentra-
tion of fission products and their radioactive;decay;productg. ~The
most significant fission product-decay product chain with regard to
core behavior is the decay of iodine—i35 to xenon-135 sinée the.
latter is a strong absorber of thermal neutroﬁs.' The local
oscillations in the neutron flux aﬁd in the power 1e§e1 can. scecur
eveﬂ though' the average power level of the core is,maintained.
constant, and the magnitude of thé oscillations méy.decrease,.
remain constant, or increase with time. . |

The spatial stability of the xenon distribution and resultant
core power peaking abnormalities for the Indian Point Unit 2 cofe
have been investigated by Westinghouse with the conclusion that
the core is stable.against vafious 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 be performed to verify this stability.. If
this initial test program does not demonétrate stability; the . .
applicant has agreed to operate with pa;tialiy inserted control rods, or

to add fixed or burnable poison shims sufficient to assure4st;bility
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through reduction of the moderator temperature coefficient, or to
operéte at reduced power levels. Because .of the fest program that
will be perférmed and the operating limitations thét will be imposed if
required, we conclude that the reactor will be stable with respeét to
potential power oscillations in the X,Y horizontal plane.

The analysis made by Westinghouse indicates that.the reactor may
bé subject to divergent xenon oscillations in the axial directioh,
resulting in an axial power diétribution imbalance or tilt. 1In
Qie& of this, it'is assumed that the axial power tilts can occur,
and provision is made to detect and control differenceé in the.
fraction of the total power generated in the upper and lower haivés
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 splitiouf-bf—coré.detectors to axiéi power tilts.
Additional correlations will be established during the Indian P&int
Unit 2 startup tests. Part-length control rods are prévided to prevent
unacéeptable axial power tilts and to control potentially divergent axial
xenon spatial oscill#fions. Analyticél studies and experience with
the Ginna reﬁctor, provide assﬁrancé that any axial oscilla-
tions éan Bé controlled such fhét the.ﬁower distribution.will'
be maintained within deéign limits. 1In addition; automatic
protecti@e action is'provided to avoi& exceedihg design poﬁer
peaking fagtors at.full powef in the event of control system
malfunctions;' To accomblish thié, the overtemperatureZQT and overﬁower

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 coﬁélude that the system of detection instrumentation;.;ontrél
with part length rodé, and automatic protection fo; potential.éxial
power tilts is acceptable. o |
Eveﬁ in the absence of xenon indﬁced ingtability, power tilts 6f
imbalances can occur in the horizontal or axial planes ‘as a resulf.ﬁ
of control rod misalignment. Analyses for Indian Point Unit 2
and experiﬁents in the Connecticut Yankee reacfor have shown_that o
these power tilts can be detected by (1) the éplit out-of-éoré |
neutron detectors, (2) the core exit thermocouples, or_(3)-the
movable 1n;core neutron detectors. All of these detectérs are réqﬁiréd
to be operable by the‘TechniEal Specifications. In addifioh |
detection will ordiﬁarily be readily accomplishéd by thé fixed
in-core neutron_instrumentatioﬁ; | | :
The power distribution in the Indian Point Unit 2 céfe is

expected to be stable or only slowly varying within known

" limits and adequate core instrumentation will élways.be available

to detect,.monitdr, and diagnose any-significaﬁt power mal-
distributions. | |

We conciude that the Indiah Point Unit 2 reactor core nuclear
design and instrumentatisn is acceptable. “

Thermal-Hydraulic Design

We have evaluated the adequacy of the core fhermal and hydraulic
design, both for steady—stéte 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 (DﬁB) ratio (défermiﬁed using the Westinghoﬁse W-3 correlation)
shall not be 1e§s than 1.3 during normal plant obération or as a
result éf-anticipated transienfs; and (2) no fuel melting shall occur
dﬁring either normal operation or anticipated transient conditipns.

The aﬁtiéipated.piant transients that result in the moét'severe
core-thermal.transients are loés of coolant flow, excessive load
increase, and a loss of extéfﬁal electrical load. The applicant's
analyses show fhat the DNB ratio will be greater than 1.3 for each of
these plant traﬁsients when'operating at the liéenée power level

of 2758 MWt. The lowest DNB ;afio calculated as a result of any of

the plant transients, was for the case of simultaneous loss of
electrical power to tﬁe four reéctor coolant pumpé. This transient
results in a DNB rafio of 1.42.. In additi;n, 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 minimuﬁ DNB ratio
greater than 1.3. On this basis, clad teméerature should not be
significantly affected by a transient and no fuel failure should
occur for the range of fuel element Burnup planned for the Indian

Point Unit 2 core. As part of a continuing experimental effort to

AN
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demonstfate 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 burnup limits for the fuel. These irradiation
programs are being conducted at both the Saxtgn and Zorita reactors.
Sustained operation of selected fuel rods at peak design power levels
in the Zorita reactor will increase assurance that the fuel has
adequate margins to accommodate transient.overpgwé: operation.

Based on our evaluation of the results of these analyses, and
on our review of the design limits and the operating experience of
similar reactors, we conclude that the reactor core thermal and
hydraulic design is acceptable for operation at the rated power of

2758 MWt.
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REACTOR COOLANT SYSTEM

General

The reactor primary coolant system, including 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 normal loads of
mechanical, hydraulic, and thermal origin,'plus those due to
anticipated transients and the operating_bgsis earthquake.

Primary System Components

The reactor internals are designed to withstand the qormal
design loads of mechanical, hydraulic, and thermal origin, including
those resulting from anticipated plant transients and the operating
basis earthquake, within the stress limit criteria of Article 4
of fhe American Society of Mechanical Engineers (ASME) Boiler and
Pressure Vessel Code, 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 #nd
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 basis
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 remgin functional and that
adequate shut down margin can be achieved by control rod insertionm,
we conclude that the stress and deflection limits for the combined
blowdown and design basis earthquaké loadings provide an adequate
margin of safety.

The prima;y system side of the steam generators, the pressurizer,
and the main coolant pump casings, have been designed to thé
requirements of Section III of the ASME Boiler and Pressure Vessel
Code, 1965 Edition - 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 test data for pressure boundary materials, (2) radiographs
of valve bodies, valve bonnets and pump casings,_and_(3) dye-
penetrant examinations of heat exchanger tubes and welds.l These
requirements resul;ed in fabrication and inspection-programs that
contain the essential eiements of the recently proposed ASME

Codes for Nucleaf Pumps and Valves._ We find the deéign codes and
inspection requirements acceptable,

We have reviewed the information submitted by.the applicant
with respeét to operating limiﬁations on heatup an& cooldown of the
prima;y system iﬁposed by the fracture_touéhnegs properties of |
the ﬁaterials of the Indian Point Unit 2 reactor veésel. Our
evaluation was based on a proposed 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 tb the heatup and cooldown limitation as presented -in

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

Coolant Piping

The reactor coolant piping has been designed in accordaﬁce with
the requirements of the American National Standards Institute
(ANSI) 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 ultrasonic
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 syétems under. the ANSI B31.7 Code
for Nuclear Power. Piping adopted in 1969._ On this basis we have
concluded that.the design and inspection program for ;his system
is acceptable. | |

The original seismic design analysis for the Indian Point Unit 2
reactor-coolaﬁt_system utilized only static methods of analysigt
Recently, at our request, the applicant completed a rigorous dynamic
analysis of this system utilizing both modai—response spe;tra and
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 -earthquake was not considered in the desigﬁ of the.
Indian Point Unit 2 reactor coolant system. Howevgr,'the applicant
recently completed an analysis of the response of the reactor
coolant system to be installed in Indian Point Unit 3 for these
combined loads. Since the Indian Point Unit 3 and the Indian
Point Unit 2 reactor coolant_systems are identical, the applicant
has used the results of the analysis for Indian Point Unit 3 in
conjunction with the material properties for the Indian Point
Unit 2 piping, as determined from tests, to determine that the
combined seismic and accident loads can be tolerated by the
Indian Point Unit 2 reactor coolant system within acceptable

stregs 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 feedwater lines, pressurizer surge line, and a
typical steam. line has been confirmed by a dymamic 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 because.of syateh flexibility .
or location in the suppdrting 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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5.5 Inservice Inspection

5.6

An inservice inspection program for the 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 pragtical. The design of the
primary system including the capability to remove insulation at
selected areas provides an acceptable degree‘of.aécess for inspection
purposes. The applicant also intends to conduct periodic inservice
inspections of the primary pump motor flywheels.

The applicant will review the inser§ice 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 time,

we will also fequire the applicant to perform such inspections of

components outside the reactor coolant pressure boundary as
deemed necessary to provide continuing 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 1 (séismic) systems inside the containment from
missiles that might be generated as a result of a primary system
fajlure. 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 same 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 requirementé, 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 monitoring,
radiogas monitoring, humidity deteétion, and containment sump
level monitoring. 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
thelr primary purpose of detecting any leak in the primary system
pressure boundary which cbuld be indicative of incipient failﬁre.
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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5.8 Fuel Fajilure Detection

The fuel element failure detection system will meésure delayed
neutron activity in one hot leg of the reactor coolant syétem. The
monitor is connected in series with a delay coil to allow_a decay
time for N16 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.

5.9 Vibration Monitoring and Loose Parts Detection

‘The major core and core support componentg have been analyzed
to provide assurance that they are not vulnerable to vibratory
excitation. Vibration analyses for the core support bérrel
considered inlet flow impingement and turbulent flow. Natural
frequency calculations were made to assuré 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 determined by
tests .in the Westinghouse Reactor Evaluation Center.

The vibration monitoring system to be used for the preoperational
test program on Indian ?oint Unit 2 will consist of mechanical
gauges to measure gross relative motion between the thgrmal 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 Inaian Point-Unit 2
application, it has been noted that techniques fér the analysis
of neutron noise spectra and accelerometer measurements on the
lower heads of primary 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 the 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 ascertaining changes in
core vibration or other_&isplacements. On a similar basis,
accelerometers will be installed on 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 fnspection 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 developmeﬁtal effort for inservice monitoring
to detect vibrations and loose parts, we have concluded that the
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 Class I.(seismic):thpse
structures (e.g., containment structure and primary auxiliary
building), and..-those systems and components (e.g., reactor vessel
and internals, emergency core cooling system) , whose failure coqld
cause a significant release of radioactivity or that are yital to
the safe shutdown of the facility and the removal of decay heat.

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

The Class I (seismic) structures at Indian Point Unit 2 are the
containmenF structure, the primary auxiliary building, the control
room building, the fuel storage pool, the diesel,ggnerator 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.
Tﬁe control ioom building, the diesel generator building, the fuel
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 copsidered 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- weré 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 p?essuré 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 coricrete is lined with
1/4 inch minimum thickness welded ASTM A442 grade 60 firebox -
quality carbon steel plate. ' The reinforcing barsfconfofm to ASTM
A432 specifications. The reinforcing in the cylinder wall is
placed in horizontal and vertical diréctions with added diagonal
tangential reinforcing for earthquake resistance. The reinforcing
bars conform to ASTM A432 specifications. Cadweld splices are used
in 14S and 185 bars.

We have evaluated the pressure transients 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 aﬁd including the double-ended
severance of the largest reactor coolant pipe, the largest calculated
peak containment pressure is 40 psig. The desigﬁ pressure qf the
containment exceeds the calculdted 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 fac;ors 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 1 (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 anal&sis. On the basis of our
review and that of our seismic design.consultant, we conclude
that the Class I (seismic) structures, systems, and components
of Indian Point Unit 2 are designed to accommodate all applicable
loads and are acceptable. The report 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 could potentially endanger
Class 1 (seismic) structures and equipment. These included the
Indian Point Unit 1 superheater stack and superheafer building,;the
turbine building, and the fuel stérage building. In response to
our concern, the applicant performed analyses of these structures'
using a multi—degree of freedom modal dynamic anal&sis method, to
determine the modifications needed to assure that gross structural
collapse of these structures would not occur in the event of a DBE.

As a result of these analyse;, additional seismic reinforcement

is being provided for both tﬁe superhester building and the turbine
building and the Indian Point Unit 1 superheater stack is to be reduced
in height by 80 feet. The trunéation of the stack is to be
accompiishe§ at a convenient fime in the néx; three years apd

prior to operation of Indian Point Unit 3. We and our seismic

design consultant have reviewed the material submitfed by the applicant
and conclude that.the dynamic analyses performed, and the design
modifications proposed, are acceptable.

We.have reviewed the as-built wind resistance of Class I
structures at the Indian Point Uniﬁ 2 facility. Analysis indicates that
both the containment and reinforced concrete portions of the primary
auxiliary building and intake structure can sustain winds in the
range of 300 miles per hour. The control building and diesel
generator building which are constrﬁcted of structurai steel
with composite metal panel siding, are estimated by the applicant

to be capable of sustaining wind loads of up to 160 miles per hour.
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Some natural protection from high winds is afforded the control room

building and diesel generator building since they are protected by

the turbine building to the west, the Indian Point Unit 1 turbine building.

superheater buildihg,and éontainment té ;he south, the rising
hillside to the east, and the containment and rising hillsidé to
the north. |

‘The wind resistance of the Indian Point Unit 1 superhea#er stack
was also considered with respect to preserving the integrity of
Indian Point qut 2. A reduction in stack height of 80 feet
coupled with the additional seismic reinforcement of the super-
heater building (see discussion aﬁove) 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 mileé per hour ét 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 completedf 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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1s beihg installed on ﬁhe 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 penétrations.

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 generated in the
unlikely event of a failure of the turbine generator. Although the
design criteria for Indian Point Unit 2 did not include consideration
of protection against missiles resulting from turbine failures,
at our request the applicant has assessed the protection available
against missiles 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 from 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 auxiliary steam generator feedwater lines.
In addition, a second completely independent turbine 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 Inétitute 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 férces in the cavity wall.
adjacent to the vessel split or crack as well as stress in the
cavity wall from 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 concrete 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 médes of circumferential cracking. The=§avity-'

is also designed to sustain a fluid pressure rise to 1000 pounds per square
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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 vesgel failure.
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ENGINEERED SAFETY FEATURES

Emergency que Cooling System
The priqcipal equipment_of the emergency core cooling.system

consists of (1) three 507% capacity high pressure safety injection

pumps, (2) two 100% capacity residual heat removal pumps.for_iow

pressure injection and external recirculation, (3) two lOOZ

capacity recirculation pumps for recirculation internal to the

containmeﬁt, (4) one 100% capacity boron injection tank, and (5) four

33-1/3% capacity accumulators. This system provides redundant |

capability to inject 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
is based on detailed analyses of (1) 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 the
hydraulic behavior of the primary coolant system during a loss-
of~coolant accident have been improved significantlylduring the
construction period for Indian Point Unit 2. The original analysis
presented in Volume 4 of the FFDSAR was performgd wifh the FLASH-1

hydraulics éomputer program. This program is limited to a three-node
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representétion of the coolant system. Subsequent to the.anélysis
performed with FLASH~1 Westinghouse developed a new multi-rode
hydrauiiés'brogram called SAfAN. Using SATAN the coolant:system
can be répresented with as many as 96 nodes. The SATAN calculations provide
considerable detail in the system analysis and increased insight
into system performanée.

At our reéuesg;tﬁe applicant reevaluated the perférmance of
the emergency core cooling syétem during a loss-of-coolant accident
using the SATAN multi-node hydraulics code. The applicant’s
analysis is baéed on the license application power rating of 2758 MWt.
For the case of an accident initiated 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 investigation of the
emergency core.cooling system performance for a range of break
sizes and locatiogé indicates that the resultant peak temperatures
for any other break will be less than those predicted for the
double-ended cold leg break. On the basis of our review of the
analytical techniques used in this analysis and our experience
with similar analytical techniques, we conclude that thére is
reasonable assurarice that the results obtained with these techniques
prbvide a conservative estimate of the performance of the system

in the event of a loss-of-coolant accident at Indian Point Unit 2.
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We conclude that the emergenc& core cooling system will (1) limit
the peak clad temperature to well below the clad melting temperature,
(2) limit the fuel clad water reaction to less than 1% of the total
clad mass, (3) terminate the clad temperature transient before the
geometry necessary 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 and coolant temperature levels in a subcooled
condition until accident recovery operatibns can be accomplished.

In summary, we conclude 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 October 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 limiting clad temperatures and
maintaining a coolable core we concurred with 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 systems are provided to control the
containment pressure and temperature following a loss-of-coolant
‘accident. Each system, acting alone at its rated capacity, will
prevent over—pressufization of the containment structure. 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 cbntainment spray system consists of two 507 capacity spray
pumps and is sized to limit the containment post—éccident pressure
to below design pressure. Sodium hydroxide and boric acid are used
as additives to the spray solution to remove radioactive iodine
which might be present in the containment after an accident. We
have reviewed the use of these chemical spray additives in terms
of their iodine removal capabilities, and in addition have
evaluated the chemical compatibility of the spray solution with
other reactor components. As a result of our review, we conclude
that the spray system is adequately sized to cool the containment,
that the alkaline spray solution will reduce the iodine concentration
in the containment atmosphere, and that corrosion of other materials
used 1n the containment does not introduce a safety problem.

The containment fan cooling system provides complete redundancy
to the containment spray gystem'for heat removal from the containment

atmosphere during post-accident conditions. Five 20% capacity fan
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coolers are provided. Since ﬁhe 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-impregnated 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 1007 relative humidity fdllowing 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 loés—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 pressurization of zones enclosing containment
penetrations aﬁd the welds in the containment liner. The system
continuously maintains an overpressure of clean, dry air that is in
excess of the containment design bressure. Pressutrized zones include
each piping penetration, each electrical penetration, double

gasketed spaces on the personnel and equipment hatcﬁes, 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 air compressors and from a standby source of nitrogen cylinders.
Pressure indication and alarm instrumentation is provided locally

and in the céntrol'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
inté the line between the closed diaphragm valves used 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 acceptablei

Post-Accident Hydrogen Control System

In the event of a loss-of-coolant accident, radiation from the
core and from escaped fission prbducts will dissociate 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 containment hydrogen concentration from
exceeding two percent by volume. The units are deéigﬁed.to function,
following the loss-of-coolant accident in a containment pressure
environment of 1 to 5 psig; Each recombiner svstem 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 téntainment. On Fhe basis of (1) our detailed
review of the design of the systeﬁ and its contrqls, (2) satisfactory
performance testing of the device, and (3) satigfactory eﬁvironmentai
testing of those portions of ﬁhe recombiner system insfalled within.
the containment, we conclude that there is reasonable éésufance
that the recombiner system will.perforﬁ its intended poét—accident
function.

In'addition, the appiicant will provide the capability for
purging the containment atmosphere through appropfiate filters és
an alternate backup means of hydrogen control. The containmeﬁt
penetratioﬁs to be uséd for this system are iﬁstalled. .The désign
and installation of the equipmént required will be performed during

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

8.1 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 proteCCIon"sybtem'inst:umentacion was evaluated by comparison
wifh the Cbmmission's proposed general design criteria published on:

" July 11, 1967, and the proposed IEEE criteria for nuclear power plant
protection system (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 1is acceptable,

During our review we considered the adequacy of reactor protection
for operation with less than four coolant loops in service, When
operating with one of the primary loops out of service the reactor is
normally automatically limited to 60% of full power., - However by
manual adjustment of several protection system set points in a
manner coﬁsiateﬁt with the Technical Specifications adequate reactor
protection can be provided for operation up to 75% of full power,

We have reviewed the -applicant's analysis of the seismic response
of che.prdcection system instrumentation and Qesociated eléctrical.
equipméht 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 :evie# of potential common mode failures we
have recently considered the need for means of preventing common
failure modes from negatinglscram ?CF{99 and of po§sib}e_dgsign-;';,”
features to make tolerable the ;onqeggencee_qf fa}lure:tqhscfamTQuring
anticipated transients. . The applicant has been responsive to our |
request for information and has provided the results_of_anglyseq 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
addifional study 1s required of this geheral question, we;conclude'that.it is
acceptable for the .Indian Point Unit 2 reactor to operate at a power
level of 2758 MWt while final resolu;ion of this matter is made on a
reasonable time scale,

Initiation and Control of Engineered Safety Features

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

We have reviewed the capability for testing engineered safety
feature circuits during reactor operation., Resistance tests will be
used for routine determinations of the operability of the master and
slave relay coils, lThe circuits upstream of these relays can be
partially tested during operation. During plant shutdown, circuits
can be tested completely by coincident tripping of instrument ;hanng}s
and a consequent operation of the master 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 connected to
the Consolidated Edison grid and the Niagara Mohawk 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 applicant stated that an analysis of the transmission
system has indicated that the system 1is stéble for the loss of any
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 connect 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 Point

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 kV supply 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.
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We conclude that the off-sgsite power supply provides an adequate

source of power for the engineered safety features and safe

_shutdown_loads.

Onsite Power

Onsite power is supplied by three independent d;esel generator
sets connected in a separate bus configuration such that there is no
automatic closure of tie breakers between the ;hree buses to whiéh
the 3eneratoré are connected, The redundant engineered;sﬁfety féature
(ESF) loads are arranged on the three separate budes euch that failure
of a single bus will not prevent the required ESF performance under
acclident conditions. The design engineered safety feature and safe

shutdown loads per diesel generator are 1813, 2210, and 2353 H? for

~ the first one-half hour following a loss-of-coolant accident, The

loads are then changed to 2438, 2235, and 2043 HP for the recirculaiion
phase of the emergency core cooling system operation. Oﬁ the basis
of our gvaluation, we have determined thaf the appropriate diesel
generator ratings are 2200 HP continuous, and 2460 HP for 2,000
hours, Wg note that some of the estimated emergency loads are
above the continuoua.rating of the machines, but below the 2,000
hour ratings, We consider that this margin is accep;able fof
Indian Point Unit 2, '
Each diesel generator is started auiomaticaliy upén iniﬁiation
of emergency eore cooling system operation or upén under=-voltage

on its corresponding 480-volt emergency bus. The generators are
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"housed in a separate Class 1 (seisﬁic) structure, On-site diesel

fuel storage capacity provides a minimum of seven days dﬁeration at
the required safety feature ioads. These design and operating features
are acceptable for Indian Point Unit 2,

Ouf review of the_ac auxiliary power sysﬁem has disclosed

' that there is adequate capacity and an adequate degree of physical

and electrical separation of redundant features. The 125 volt dec

system consists of two individually housed batteries. The dc system

1s divided into two buses with a battery and battery charger for

- each bus. Each of the two station batteries h&s been sized to.

carry its expected loads fbr a period of two hours following a

plant trip at a loss of all ac power,

We conclude that the onaite emergency power sy?tem is acceptable.
Cable Installation R

We have reviewed the #pp;icant's.cable installation relative to
the preservation 6f the independeﬁce of 5edundant channels by means
of separation, and relative to the prevention of cable fires
through proper cable rating and'tr#y loading, This hﬁa been
performed by reviewing the cable installation criteria and method
of layouﬁ design and by field71n;pection of electrical cablé
installation during construction, |

A single electficalltunnel carries the electriéél cables from
the éléctrical ﬁeﬁetration ;réa of the containment to the cdﬂtrol
building;. This tunnel éérries all of the elecﬁfical cables except

the power cables for the reactor coolant pumps, the pressurizer
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heater cables, and the confrol rod power cables., Tﬁe cables in

th-e‘ tunhel are afrayed on either side of a three-foot aisle in trays

or ladders, Sepatation is provided for in tﬂe form of distaﬁce,

metal separators, or transite barriers. The electrical tunnel

does not contain.any spliced.cable connections., Therefore, the

probability of a fire is reduced. Further.'a fire detection

system and an automatically operated watef spray system are

provided in the tunnel, Tunnel cooling is provided for By

redundﬁnt cooling fans. On the basis of adequate aéparation

within the tunnel, a minimum number of heat produﬁing éablesvand

features, redundant cooling systems, and fire detection and spray

syastems we concludo.that the qingie electrical tunnel is acceptaBle.
Sixty e;ectrical penetrations are provided in a single electrical

penetration area to provide for entry of signai; control, and power

cables into the contaimment, The penetrations are located on |

thfea-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 wefe added to separate the power

cable penetration from the 1nstfument and control cable penetrations.

Iﬁ addition. na-a result of our review certain modifications were

made to the cabling in the penetration aria.'including shortening 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,



8.6

-52-

The applicant-has performed a design audit to verify the separation
of redundant enéineefed 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 st Indian Point
Unit 2, we conclude that the résulting cable layout, as instailed, is
acceptable, .

Ehvironmental.Tbsting

Westinghouse has conducted an éhvironmental test progfam'fqr
the instrumentation and controls'that are located inside contain-
ment and that must function in the environment followlng 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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RADIOACTIVE WASTE CONTROL

Liquid and gaseous waste handling facilities are designed to
process waste fluids generated by the plant so that discharge of
liquid and gaseous effluents to the environment will be minimized.
Liquid waste is processed both by direct removal of radioactive
material with.ion exchange resins and by evaporative separation.
Using these methods the volume of radioactive waste will be greatly
concentrated and the purified liquid streams will either be reused
or discharged. Small quantities of radioactive liquid waste will
be released routinely to the condeaser circulating water discharge
canal common to all three units where the waste will be diluted and
discharged to the Hudson River.

The limits on routine rédwaste feleases ffom the three units
that are planned for operation at the Indian 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 supplieé from
the Hudson River are located at Chelsea, New York (backup water’
supply for New York City) énd at the.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 radioacﬁivity discharge into the river at the

Indian Point site upstream to these river water intake points. Con-
servative analyses made by the ;pplicant indicate that the concentra-
tion of radionuclides at these public water intake points would be
less than 1% of the concentration of radionuclides being dischérged
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 o;her 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. The
combined release of gaseous waste containing fadioactivity 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 days, the

applicable limits of the Technical Specifications are less than 1% of
the limits given in 10 CFR Part 20. The Technical Specifications also
require that the maximum release rate of gaseous waste.not exceed

the anpual average limit.

\ .

dsed on our review we conclude that the means provided by the
applicant for the disposal of radioactive waste are substantially
the same as those we have approved for other facilities .and are
acceptable. We'also conclude that acceptable means are provided

and will be used to keep the release of radiocactivity from the

plant within ranges that we consider to be as low as practicable.
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AUXILIARY 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) fhe 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‘quﬁlity for corrosion
control, and (3) provides the required seal 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 applicant's analysis
indicated that because of the slow rate of dilution there is ample
time for the operator to become aware of the dilution and to take
corrective action. The applicant is actively participating

in thé development of a device for continuous monitoring of the
reactor coolant boron concentration énd 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.

10.2 Auxiliary Cooling Systems

Subsystems for auxiliary cooling are the component cooling’
system, the residual heat removal loop, the spent fuel pool cooling
loop, and the servicg water system. The piping for these three
systems 1s designed to the ANSI B3l.l Code for Pressure Piping.
These systems are equivalent in purpose and desigh to those of other
recently licensed plants. On the basis of our review of this
plant and others using the similar systems, we have conclﬁded that
these systems are acceptable.

10.3 Spent Fuel Storage

The fuel handling system is designed to transfer spent fuel-_
to the storage pool and to provide storage for new fuel. The
spent fuel storage facility is basically the_same in capacity
and design as those used in previously licensed pressﬁrized water
reactor plants. The fuel pool is sized to accommodate spent fuel from
1-1/3 core loadings.

As in other designs, mechanical stops will be incorporated in
the crane to restrict motion of the spent fuel cask to its assigned
area, adjacent to one side of the fuel storage pool. Iﬁ addition,

the spent fuel racks in the area adjacent to the fuel cask storage
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location would be used only in the event that a complete core is
unloaded and one-third of a core from a previous unloading is
already in storage.

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

As a cohsequence of our evaluation of the potential consequences
of a postulated fuel handling accident, the applicant has agreed
to pfovide charcoal filters in the refueling building to reduce
the calculated offsite doses that might result in the event of
a fuél handling accident in the refueling building. The
installation of the filters will be completed during the first
year of full power operation.

We conclude that the designs of the spent fuel storage pool and

" the fuel handling system are acceptable.
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11.0 ANALYSES OF RADIOLOGICAL CONSEQUENCES FROM DESIGN BASIS ACCIDENTS

11.1 General

. In order to assess the safety margins of the plant design, a
number of operating transients were considered by the applicant,
including rod withdrawal during startup and a£ power, moderator
dilution, loss of coolant flow, loss of electrical load, and loss
of ac power. The reactor control and protection system is désigned
so-that.corrective action is taken éutomatically to cope with any
of these transients. Based on our evaluation of the information
submitted by the applicant and our évaiuations of other PWR designs
at the operating.license stage, we conclude that the Indian Point
Unit No. 2 control and protection system design i1s such that these
transients can be terminated without damage to the core or to the reactor
coolant boundary, and with no offsite radiological consequences.

- The applicant and we have evaluated the consequences of
potential accidents, including a control rod ejeétion accident, an
accident .involving rupture of a gas decay tank, a steamiine break
accident, a steam generator tube 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

concentrations of radioactivity in the primary and secondary coolant systems.’
The Technical Specifications for the Indian Point Uﬁit No. 2
facality limit the primary and secondary coolant activity concentra-
tions such that the potential 2-hour doses at the exclusion radius
that we calculate for these accidents do 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 AiSCussed in the following sectioqs.

Loss~-of-Coolant Accident

The design basis loss of coolant accident (LOCA) for the Indian
Point Unit No. 2 plant is similar to that evaluated for other PWR
plants in that a double-endéd Ereak in the largest pipe of the
reactor coolant system is assumed.

Although the basis for the design of the emergency cére cooling
system 1s to limit fission product release from the fuel, in our
conservative calculation of the consequences of the LOCA we have
assumed that the accident results in the releasé of the ;ollowing
percentages of the fotal core fission product iqven?ory from the
core: 100% of the noble gases, 50% of the ﬁalogéns, and 1% of fhe

solids. In addition, 507 of the halogens thaﬁ are released from the core is

assumed to plate out onto internal surfaces of the containment
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bdilding or onto internal components and is not available for leakage.
We assume that 10% of the iodine available for leakage from the
containment is in the form of organic iodide, and that 5% 1is in the
form of particulate iodine. The reactor is assumed to have been opera-
ting at a power of 3217 MWt prior to the accident. The primary
containment is assumed to leak at a constant rate of 0.1 percent
of the containment volume per day for the first day and 0.05 percent
per day thereafter. We evaluated the iodine removglucapability

of thg sodium hydroxide containment spray system and assumed an
inorganic iodine removal constant of 4.5 per hour for the spray
system. We evaluated the iodine removal capability of the iodine
impregnated charcoal filter system and assumed a removal constant of
0.49 per hour for inorganic iodine and a removal constant of 0.048
per hour for organic_iodine.__;odine_particulates_arergssgmed to

be removed by the high efficiency particulate air filters. The
4

inhalation rate of a person offsite is assumed to be 3.5 x.lO—
cubic meters per second.

For the calculation of the two-hour dose at the site boundary we
used an atmospheric dispersion factor corresponding to.Pasquill
Type "F" stability, with a 1 meter per second wina speed and an
appropriate building wake effect. We calculated the potential doses
at the site boundary for this 2 hogr 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, the-penetration pressurization system,
or-the weld channel pressurization system. Operation. of these systems,
.which interpose a high gas pressure.or seal water area between the
containment and .the outside atmosphere.at éll points where leakage

might occur, should significantly -reduce the leakage rate from the
containment, and, thus: reduce the doses following an accident. These systems
are well designed and tested, and should. be available in the event

of an accident (see- Section 7.3). We did not consider the effect of
these systems in our dose calculations because it is inherently -
difficult to accurately measure leakage rates of less than 0.1l%

per day by current testing methods.

The control room for Indian:Point Unit No. 2 was not designed to

meet the requirements we have imposed in more recent construction

permit reviews, that the dose for the course of the accident to

occupants of the control room be limited to 5 Rem to the whole body

and 30 Rem to the thyroid. In order to provide additional protection

tb the control room occupants in the event of a loss-of-coolant accident,
the applicant has equipped the control room with .protective clothing

and self-coﬁtained air respirators for the operators. In view of

these provisions, we have concluded . that the control room, as

constructed, is acceptable- in this regard.
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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 occurs 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 fuél 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 dischargéd,to the atmosphere by
the building recirculation'system through charcoal fiiters-wi;h an
iodine removél efficiency of 90%, and (6) the same meteorological
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.

Conclusions

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

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

Technical Qualifications

The Indian Point Unit 2 facility was designed and is being

built by Westinghouse as prime contractor for the applicant.

Preoperationgl 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
applicantfs experiencé iq the powe;.production field is largely
ﬁith thermalnpower plan;s. However, the applicant has operated
quian Point Unit 1, a 615 megawatt (fhermal) pressurized water
reactor plant with an oil fired superheater, since August 1962;
In addition, the applicant has the Indian Poin; Unit 3 under
congﬁruction at the Inaian Point site and is actively considering
the installation of other nuclear power plants at other sites.
Our review of the applicant's organization indicates that the B
competence of its engineering staff has pontinually increased
and is consistent with the requirements of its expanded.nuélear
program.

Operating Organization and Training

The applipantfs organization consists of thrge main groups under
the direction of the genefal superintendent. Thesé groups ére the
operations_grqug (with a separate superintendent for each unit),.the
performance group (with the responsibility for station chemistry,

licensed personnel training, and surveillance of station performance),
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and the health phyeics group headed by a supernisor engineer for
health physics (with the responsibility for station health physics
and instrumentation).‘ An assistant superintendent for maintenance,
and nroduction engineers (responsible for providing staff support for
the operation superintendents) report to the two superintendents for
operation. A reactor engineer reports direcoly.to the generai
superintendent. |

The nroposed shift compiement for the combined-operation of inoian
Point Unit 1 and Indian Point Unit 2.consists of one general.watch
foreman licensed as a senior reactor operator (SRO), one ﬁatch
foreman (SRO) for each unit, one control operator A licensed as a
reactor operator (RO) fof eaoh'unit, one unlicensed conﬁrol room
operator B, shared by both units, one control Operator B'for
Indian Point Unit 1 ohemical system buiiding, six.operating mechanics
(two of whom.are aseigned to Indian Point Unié 2), one shi%t chemiet,
and one.shift healoh phyéics technician. | | |

The shift compoeition for Indian Point Unit 2 when Indian
Point Unit 1 is shutdown for eny reason is ehe general foreman,
one watcn forenan, one control operafor A and.ﬁwo operating
mecnanics. In addition, a control room operator B may be available
a substantial portion of his time. We conclude that both the dual

unit crews and single unit crews as outlined above are acceptable;
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Since a lerge.part of the plant staff has had prior nuclear
experience, the training progrém has been fitted to individual
needs based on experience, educational background and job responsi-
bilities. The training program includes long- and short-term
assiénments of key staff personnel to technical institutions and
operacing 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 feviewed these activities in detail and conclude that the
combinetion of reactor operating experience and formal training
obtained by the plant staff has adequately prepared them to perform
their cperacional duties.

As a means for che continuing review and evaluation of plant
operetienel safety, the applicant will expand the responsibilities
~of the Nuclear Facility Safety Committee currently_functioning for
Indian Point Unit 1 to include Indian Point Unit 2. The committee ,
which reports to the\Executive Vice President, Central Operatioms,
will have a membership of at least 12 persons, and will have
responsibilities to: (1) audit and report upon the
adequacy‘of.all procedures used.in the operation, maintenance,
and environmental monitoring of each nuclear plant; (2) review
and report upon the aAequacy 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 upoﬁ all proposed changes to the Technicael
Specifications; (4) conduct unannounced spot inspections of plant
monitoring operations; (5) review and report upon any activity, the
occurrence or l;ck of which may affect the_safeIOperation 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 chairman of the committee, to review and act
upon any ﬁatter they may deem necessary.

Westinghouse will participate in the startup and initial
operation of the plant énd will continue to make available technical

support to the Indian Point Unit 2 staff during operation 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 licensing examinations of

personnel requiring licenses.

Emergency Planning

The site emergency plan for the Indian Point site describes the
emergency organization and its responsibilities. The'scope of the
emergency plan includes consideration of local contingencies, ;ite
contingencieé,-general (off-site) contingencigs, implementation
levels for each contingency, notificétion channels, the support

provided by civil authorities, protective measures for each
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contingency, commppications facilities, and training drills,

The applicant has proQided an exteﬂsive description of thg

medical support that will be available although it is not

incorporated explicitly in the plan. The plgnned medical support

provides for emergenéy treatment of plant personnel both at the

site and at a designated hospital where facilities equipment and medical

personnel to handle radiation contaminated injured personnel will be a;ailable.
-We conclude that the applicant's émergency 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 gatehouses or
locked gates which are under the direct control of the s;ation
security forces. Securify guards.will ﬁake routiné pa;rols
of all property within the site boundary and outside the restricted
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, thg fuel storage building, the primaff aﬁxiliary
building, and the emergency diesel generator building. Normal
access to these areas is through the e#isting security room for
Indian Point Unit 1. All other doors and hatéhés leadiﬁg into the
controlled area will be locked and will be supérvised by meané

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 indiéate the door operational status..

Offsite applicant employees must ideﬁtify themselves at the
main gate prior to admission to the restricted area, réceive
approval for entry by the general superintendént-or his designated
representative, and sign in on an admission éheet; If access
into the controlled area is_apﬁroved, they must be accompanied by
a qualified guide.

We conclude that the applicant has taken reasonable measures

to provide for the security of the facility.
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13.0 TECHNICAL SPECIFICATIONS

The Technical Specifications in an operating license define
safety limits and limiting safety system settings, limiting con-
ditions for operation, periodic surveillapce requirements, certain
design features, and administrative controls for the operating
plant . . These specifications cannot be changed without prior approval of the AEC.
The applicant's initial proposed Technical Specificatioms , pre-
sented in Amendmént No. 20, have been modified as a result
of our review to_desc;ibe more definitively the allowable conditions
for plant operation. The Technical Specifications as approved by
the regulatory staff, may be examined in the Commission's Public_
Document Room,

Based upon our review, we conclude that normal‘plant operation
within the limits of the Technical Specific;tions will not result in
potential offsite exposures in excess of 10 CFR Part 20 limits and
that means are provided for keeping the release of radioactivity
from the plant within ranges that we consider as low as practicable.
Furthermore, the limiting conditions of operation and surveillance
requiremehts will assure that necessary engineered safety'features
to mitigate the consequences of unlikely accidents will be

available. .
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REPORT OF ADVISORY COMMITTEE ON REACTOR SAFEGUARDS

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

The ACRS reported on its re;iew of the application for an opérating
license for Indian Point Unit 2 in their letter, dated Septeﬁber 23,

1970, attached as Appendix B.

In its 1ettef, the ACRS made several recommendations and noted
several items all of which have been considered in the indicated sections
of our évaluation. 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 superheater building and truncation of the
superheatér stack (Section 6.2),.(3) reactor design, power distribu-
tion, and control of potential xenon oscillations (Section 4.2),

(8) contaiﬁment design and isolation (Sections 6.2 and 7.3),
(5) containment cooling and iodine removal systems (Section 7.2),
(6) ehergency 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 vibration monitoring and loose parts detection
(Section 5.9), (12) fuel failure detection (Section 5.9),
(13) availability requirements for priméry codlant leak detection
systems (Sectién 5.7), (14) pressure vessel fracture toughness (Section 5.2),
(15) integrity of high burnup fuel during design transiénts (Section 4.3),
and (16) common mode failure énd anticipated transients without reactor
scram (Section 8.1).

The ACRS concluded in its letter that if due regard is given to
the items recommended above, and subject to'satisfactory completion
of construction and preoﬁeratiqnal testing of Indian Point Unit 2,
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 conducted
will be within the jurisdiction of the United States and all of the
directors and principal_officers of the applicant are United States
citizens. |

The applicant is not owned, dominated or controlled by an alien,
a foreign corporation, or a foreign government. The activities to be
conducted do not involve any restricted data, but the applicant has
agreed to safeguard any such data which might become involved in
accordance with the requirements of 10 CFR Part 50. The applicant
will rely upon obtaining fuel as it is needed f?om sources of supply
available for civilian purposes, so that no diversion of special
nuclear material for military purposes, is involved. Fﬁr these reasons
and inlthe absence of any information to the contrary, we have found
that the activity to be.performed will not be inimical to the common

defense and security.
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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 thefeto, and the accompanying
certified annual financial statements provided the financial informa-
tion required by the Commission's regulations. -

These submittals contain the estimated operating cost for each
of the first five years of operation plus the estimated cost of
permanent shutdown and maintenance of the facility in a safe condi-
tion. The estimated operating costs 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 applicaﬁt'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 shuﬁdown and $50,000 for each
year thereafter if the reactor core is removed from the vessel, and
(2) $240,000 per year if the core is not removed.

We have examined the certified financial statements of the
Consolidated Edison Company to determine whether the Company is finan-
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 million; operating expenses (including
taxes) was $830.5 million; the interest on the long-term debt .was
earned-2.3 times; and the net.income for the year was $127.2 million,
of which $102.1 million was distributed as dividends to the stock-
holders, and the remainder of $25.1 million was retained for use in
the business. As of December 31, 1969, Company's assets totaled
$4,069.6 million, most of which was invested in utility plant ($3,793.
million), and earnings reinvested in the business were $426.1 million.
Financial ratios computed from the 1969 statements indicate a sound
_financial condition, (e.g., long-term debt to total capitalization--
0.52, and to net utility plant--0.52; net plant to capitalization-—-
0.994; the operating ratio--0.81; and the rates of return on common--
7.7%; on stockholder'é investment--6.97%; and on total investment--
4.9%). The record of the Company's operations over the past 5 years
refle;ts that operating revenues increased from $840 ﬁillion iﬁ 1965
to $1,028 million in 1969; net income increased from $111.8 million
to $127. million; and net investment in utility plant from $3,170
million to $3,793 million. Moody's Investors Service. (August 1969
edition) rates the Company's first mortgage bonds,as A (high-medium

| grade). The Company's current Dun and Bradstreet rating (July 1970)
is AaAl.

Our evaluation of the financial data submitted by the applicant,
summarized above, provides reasonable assurance.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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FINANCIAL PROTECTION AND INDEMNITY REQUIREMENTS

Pursuant to the financial protection and indemnification provisioms
of the Atomic Energy Act of 1954, as amended (Section 170 and related
sections), the Commission has issued regulations in 10 CFR Part 140.
These regulations set forth the Commission'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 construction permit under 10 CFR Part 50, who is also to be
the holder of a license under 10 CFR Part 70 authorizing the ownership
énd possession for storage only of special nuclear material at the
reactor construction site for future use as fuel in the reactor

(after issuance of an opefating license under 10 CFR Part 50), shall,

“during the interim storage period prior to licensed operation, have

and maintain financial 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 date of the 10 CFR Part 70
license. Payment of an annual indemnity fee is required.
. The Consolidated Edison Company, is with'respect to Indian

Point Unit 2, subject to the foregoing requirements, and has taken

the following steps with respect thereto.
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The Company has furnished to the Commission proof of
financial protection in the amount of $1 000,000 in the ferm of a
Nuclear Energy Liability Insurance Association policy (Nuclear Energy
Liability Policy, facility form) Nos. NF- lOO

Further, the Company executed Indemnity Agreement No. B-19
with the Commission es of January.12 1962, wnich.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 Qperating;License

Under the Conmissien's reguletions, lb CFR Parf.l40, a lieense
authorizing the operation of a reactor may not be issued nntil proof
of financial protection in the amount require& for such.bperation has
been furnished, and an indemnity agreenent covering such eperation
(as distinguished from, preoperational fuel storage only) has
_been exeeuted.. The amount of financial nrotection which'ﬁust be
maintained for reacters whicn have e rated cenacity of 160,000'
electrical kilowatts of more i; ihe maximnn anonne.eveilabie from
private sonrces, 1.é;, thexcombinedlcepecitylef.the two:nuclear

liability insurance pools; which éneunt is cnrrentlyﬁ$82 million.
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. Accordingly, no license authorizing ng;atioﬁ_of Indian Point
Unit 2 will be issued until proof of financial protection.in. the
réduisite amount has been received and the requisite indemnity.
agreement executed.

. We expect that, in accordance with the gsual p;oqedure, the nuclear
liability:insurance_poqls will provide, several days in advance of
antjcipated issuance of the operating license document, evidence in
writing, on behalf of the appiicant, that the_present coverage has
been appropriately amended and that the policy limits have been
increased, to meet the requirements of the Commission's regulations
for reactor operation. The amount of financial protection rquiyed
for a reactor having the rated capacity of this facility_wogld be
$82 million.. Consolidated Edison Company will be_required to
pay an-annual fee for operating license indemnity as provided in
our regulations, at the rate.of $30 per each thousand k;loyatts of
thermal capacity authorized in its operating licenmse.

On thg basis éf 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 to comply with the provisions of
10 CFR Part 140 applicable to operating licensees, iqgluding_those as
to proof of financial protection in the requisite ampunt and as to

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

we have concluded that:

1.

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

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,

0c£ober'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 with the requirements of-thé~Atomic Energy
Act of 1954, as amended (Act), and the Commiésion's regulations
set forth in 10 CFR Chapter.l;'and

Construction of the Indian Point Nuclear Generating Unit No: 2
(the facility) 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 fécility will opefaté in conformity with the' application as
amendéd; 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 activities authorized
by the operating license can bg conducted without endangering
the health and safety of the public, and (ii) that such actiyities
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 finénciallv qualified to engage
in the activities authorized by this operating license, in
__accordance withhthe.rggulations'of the Cqmmission set forth in
10 CFR_Chap;er 1; and
6. The applicable provisions of 10 CFR Part 140 ha&e been satisfied;
~.and . .
7. Thé_igsuance of this_license will not be inimical to the common
defense and security or to the health and safety of the public.
Prior to any public'beariqg on the matter of the_issgange of an
opefating license to ConsolidatedlEdison ﬁor Indian Point Unit No; 2,
the Commisgion‘s Division of Compliance will prepare_;nd submit a
suppleﬁent to this Safety Evaluation which will deal with thoée
matteré relating to the status of construcgion completion and
conformaty of this construction to the provisional éonstruction_
permit and the application. Before an operating license will be
issued to Consolidated Edison for Indian foint Unit No. 2,
assuming such a license is authorized following.the public héaring,
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 asafe 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
ISSUED ON OCTOBER 14, 1966)

1. April 17, 1967 ' Submittal of Amendment No. 6 containing
design information on the Emergency Core
Cooling System and other areas as requested
by the ACRS in their letter to the
Chairman AEC, of 8/16/66.

2. July 18, 1967 ' ' ‘Meeting with applicant to discuss revised
' ' design of Emergency Core Cooling System and
other areas as per Amendment No. 6.

3. August 2, 1967 , - Letter to applicant requesting additional'
information on subjects addressed by the
ACRS in their letter of 8/16/66.

4., October 16, 1967 Submittal of Amendment No. 7 in response
to DRL request of August 2, 1967.

5. October 31, 1967 ' Submittal of Amendment No. 8, revised
: ' pages for Amendment No. 7.

6. December 28, 1967 " ACRS Subcommittee meeting to discuss
: emergency core cooling system, reactor
pit crucible, primary coolant system,
other areas.

7. January 30, 1968 ' Submittal of "Report on the Containment
: ' Building Liner Plate Buckle in the Vicinity
of the Fuel Transfer Canal". '

8. February 2, 1968 Meeting with applicant to discuss content
of Amendments No. 6, 7, and 8.

9, February 13, 1968 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
April 16, 1969

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 personnel to
-discuss structural and seismic design and
tornado protection.

AEC-DRL staff met with Con Ed to discuss
accidental and normal radioactivity release
from the IP-2 plant.

Con Ed requested 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.
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.19. August 4, 1969 Request to applicant for additional informa-
' tion on site and environment, reactor coolant
system, contalnment system, engineered safety
features, instrumentation and control, elec-
trical systems, waste disposal and radiation
protection, conduct of operations, and
accident analysis.

20. August 22, 1969 AEC-DRL staff requests copies of monitoring
' reports and status of actions on Fish and
Wildlife recommendations.

21. August 23, 1969 ACRS Subcommittee meeting on tornado pro-
’ tection, emergency planning, permanent in-
core instrumentation, adequacy of onsite
emergency power, and containment isolation.

22. Septémber 24, 1969 Meeting with applicant to discuss Westinghouse.
presentation on power distribution detection
and control in Indian Point 2.

23, October 13, 1969 Submittal 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
August 4, 1969.

24, October 24, 1969 Submittal of Amendment No. 11, replacement
pages and responses to AEC regulatory staff's
request for additional information of August 4,
1969, on Sections 1, 4, 5, 6, 7, 12, and 14
of the FSAR.

25. November 13, 1969 Request for additional information on reactor,
reactor coolant system, containment system,
engineered safety features, auxiliary and
emergency systems, initial tests and operatioms,
and accident analysis.

26. November 21, 1969 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

-84~

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-
tions.

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

March 30, 1970

April 25, 1970

April 17, 1970

April 29, 1970

May 5, 1970
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 applicant to discuss analysis
of fresh water flood and changes to electrical
systems.

Submittal of Amendment No. 16, additional and

‘replacement pages for the FSAR and further

responses to the AEC regulatory staff's request
for additional information of August 4 and
November 13, 1969.

ACRS Subcommittee meeting and meeting with applicant
on instrumentation and control, and anticipated
transients with failure to scram.

Submittal of Amendment No. 17, additional and
replacement pages to be inserted into the FSAR
and further responses to AEC regulatory staff's
request for additional information of August 4
and November 13, 1969.

Meeting with applicant to discuss seismic
and structural design questions for IP-2.

Meeting with applicant to discuss failure
mode analysis of the engineered safety
feature manual actuation panel.

ACRS Subcommittee meeting at the Indian Point 2
site to discuss instrumentation and control and
Electrical Systems.

" AEC issued Order extending completion date for

construction of the IP-2 plant to June 1, 1971.

ACRS Subcommittee meeting to discuss 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.

iune
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 considef'deéign
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.

Submitfal of Amendment No. 19 (Supplement 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.

Aqgust 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 regarding performance of
Emergency Core Cooling System.

Meeting with the applicant to discuss Technical
Specifications. ’

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.
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APPENDIX B

ADVISORY CCMMITTEE ON REACTOR SAFEGUARDS
UNITED STATES ATCMIC ENERGY COMMISSION
WASHINGTON, D.C. 20545

SEP 23 1970

Honorable Glean T. Seaborg
Choirman

U. 5. Atomic Energy Commission
Washington, D. C. 20545

~ Subject: RZPORT ON INDIAN POINT NUCLEAR GEHERATING UNIT NO. 2

Dear Dr. Seaborg:

At irs 125th wmeeting, September 17-19, 1970, the Advisory Committee on
Reactoxr Safeguards completed its review of the application by Consoli-
doted Edison Coumpany of New York, Inc., for authorization to operate
the Indian Point Nuclear Generating Unit No. 2. This project had pre-
viously been considered at the Committee's 95th, 98th, 122nd, and 124th
mectings, anc at Subcommittee mectings on August 23, 1969, March 13,
1970, April 25, 1970, May 28, 1970, July 26-29, 1370, and September 15,
1920. Subcommittees also met st the site on December 28, 1967 and

iMay 11, 1970. The Cormittee last reported on this project to you on
August 16, 1966. During the review,the Committee had the benefit of
discusslons with representatives of the Consolicated Edison Company and
their cortractors end consultante, and with represcrntatives of the AEC
Regulatory Staff. The Committee also had the beuefit of tha documents

listed.

The Indian Point eite 1is located in Westchester County, New York, approx-
fmately 24 milles north of tha New York City limits. The minimum radius
of the exclucion agrea for Unit No. 2 is 520 matore and Peekskill, the
nearu:st population center, s approvimately onc-hslf wils from the unit,
Algo at this site ere Indicr Point Unit 1, which is licensed for opera-
tion at 615 MWt, and Unit 3, vhich is under constructivi.

The applicant bas re-cvaluated flooding that could cccur at the site in
the event of the provable moxiwum hurricane and flood, in the light of
nore recent informstion, and has concluded that sdejyuate protection
exlsts for vital coupcneuts and services.

Additionzl ecisnle rcirforcement being proviced for the Indien Point
Unit Ho. 1 suparheater building end romovnl of tie top 80 ft. of the
supatvhaater stack will emable khe stack to witustand winds in the range
of 300-360 wph corresponding to curreunt turnado design criteria. Sinee
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the reinforcement of the superheater bullding, which supports the stack,
enables the stack to resist wind loads of a magnitude most likely to be
experienced frocm a tornado, the Committce believes that removal of the
top 80 ft. of the stack, to enable it to resist the meximm effects from
8 tornado, may be deferrad until 2z convenient time during the next few
years, but prior to the commencement of operation of Indian Point Unit
No. 3. The applicarnt has stated that truncation of the stack will have
no significant adverse effect on the environment.

The Indian Point Uni: No. 2 is the first of the large, four-loop Westing-
house pressurized water rcactors to go into operstion, and the proposed
power level of 2758 MWt will be the lcrgest of any powex reactor licensed
to date. The nuclear desipgn of Indian Point Unit No. 2 is similar to
that of R, B, Robinson with the euception that the initial fuel rods to
be used in Irndian Foint Unit ¥Ho. 2 will not be prepressurized. Part-
length control rods will be used to shape the axial pcwer distribution
and to suppress axial xenon oscillations. The reactor is designed to
have a zero or ncgative moderator coefficient of veactivity, and the
applicant plans to parfom tests to verify that divergent azimuthal xenon
oscillationg cannot occur in thig reactor. The Committec recommends that
the Regulatory Staff follow the moasurements and analyses related to these
tests.

Unit 2 has a reinforced concrete containment with an internal steel liner
which 1s provided with facilities for continuous pressurizatioan of weld
end penetration arcas for leak detection, and 8 seal-water system to back
up plping isolation valves. In the unlikely event of an accident, cooling
cf the containment is provided by both a coantaiuaent spray system and 2n

- glr-recirculation systcem with fan coolers. Sodium iyydroxide additive is
used in the containment gpray system to remove clemental iodinez from the
pest-accident containment stwosphere. An impregnated charcoal filter is
provided to remove organic lodine.

Major changes have beozn made in the design of tihe cmergency core cooling
system as originzlly propocad at the time of the construction permit re-
view. Four accusulatois arc provided te cccomplish repid reflooding of
the core in the unlilkzly evert of a large pipe brazk, and redundant puaps
are included to waintdin long-ter: coro coolinge The applicant has
analyzed the efficncy of the caergoney cove cuvling system and concludes
that the systom will kexp the ecowe Intact and the posk clad temperature
well below the point vhera zircaloy-water reactins aight have an adverse
effect on clad ductillty and, honce, on tha continued structural integrity
of the fual elements. The ComiCtes believes thut there 13 reasonable
agssurance that the Indlsn Roint Unik Wo. 2 emsrgency core cooling svsten
- will perform adequately at ths prognsed pouaex levael,
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The Committee concurs with tha applicant that the reactor pit crucible,
proposed at the time of the construction permit review, is not essen-
tial as a safety feature for Indisn Point Unit NHo. 2 snd nced not be in-
cluded. .

To control the concentration of hydrogen which could build up in the
containment following a postulated loss-of-coolsnt accident, the appli-
cant has provided redundant flaze recombiner units within the contain-
ment, bullt to engineared safety feature standards. Provisions are also
fncluded for adequaie mixing of the stmosphere and for sampling purposes.
The capablility exists also to attech additional equipaent so as to permit
controlled purging of the containment atmosphere with fodine filtration.
The Committec believes that such equipment should de designed and provided
in a manner eatisfactory to tha Regulatory Staff during the first two
years of operation at power. '

The spplicant plans to fnstall a charcoal filter system in the refueling
building to reduce the potential release of radioactivity in the event
of damage to an irradiated fuel assembly during fual handling. This in-

stallatior will be completed by the end of the first year of full powar
operation,

The reactor instrumentation includes out-of-core detectors, fuel assembly
exit thermocouples, and novable in-core flux moniters. FPower distributionm
ineasuroments will also ordinaxily be available from fixed In-core detec-
tors.

The applicant has proposed that a limited number of manual resets of trip
points, made deliberately in accordance with explicit procedures, by
approved personnel, independently nonitored, and with settings to be cali-
brated and tested, should provide an accepteble basis for the occasional

" operation of Indian Point Urit Ne., 2 with only threce of the four reactor
loops in servica. The Committee comcuxs in this position.

The applicant gtated that ncutron noisc measurezents will be made perlod-
icelly and enalyzed to provide developmental informaticn coacerning the
possible usefulness of this technique in sscertaining changes in core
vibration or other displacements. On a similar basis, accelerometers will
be inctalled on the pressure vessel and steam genzrators 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 gystem to datcct fuel element fallure. Suitable operability
requiresents will be maintained on the s2veral sensitive ucans of priaary
eystem lezk detectilon.,
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A conservative nethod of defining pressure vessel fracture toughness
'should be employcd that is satisfactory to the Regulatory Staff.

The applicant stated that existing experimeantal results and analyscs
provide congiderable assurance tnat high burnup fuel of the design
employed will be able to uidergo anticipated tranrslents and powsr per=-
turbations without a loss »f clad integrity. {2 also described addi-
tional experiments and analyses to be performed in the reasonably near
future which should provida further assurance in this regard.

The Committee has, in recent reports on other rcactors, discussed the
need for studies on further means of preventing common fallure modes
from negeting scram action, and of possible desicn features to mske
tolexsble the consequerces of fellure to scram during anticipated tran~
sients. Thz applicant has provided the results of analyses which he be-
licves fudicate that the consequences of such transients are tolarabla
with the existing Indian Point Unit No. z design at the proposcd power
level. Although further study is required of this general question,
the Committee believes it acceptable for the Indian Point Unit No. 2
reactor to operate at the proposed power level while final resolution
of this matter is made on a reasonable tima scale in a manner satisface
tory to thz Regulatorv Staff. The Committee wishes to be kept advised.

Other matters relating to larga water reactors which have been identi-
fied by the Regulatory Staff and the ACRS and cited in previous ACRS
letters should, as in the casa of other reactors recently reviewed, bae
dealt with appropriately by the Staff and tha applicant in the Indian
Point Unit MNo. 2 as suitable approaches are developed.

The ACRS believas that, if due regard is givan to the items recommended
above, and subject to satisfactory completica of comstruction and preop-
erational tecting of Indian Poirt Unit No. 2, there is rcasonable sssur-~
ance that this reactor can be ogcratad 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

Jescph Y. Hendrie
Chairman

References attached.
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References =+ Indian Point Nuclear Generating Unit Fo, 2

1. Amendment No. 9 to Application of Consolidated Edison Company of
New York for Indiazn Polnt Huclear Gemerating Unit No. 2, consisting
of Volumes I ~ IV, Final Salety Analysis Report, received October 16,
1968

2. Amendments 10 - 20 to the License Application
3. Amendments 22 = 24 to the License Application
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Comments on

Indizn Point Nuclear Cenerating Unit lLio. 2
Consolﬂduued Edison Company of New Yorlk, Inc.
Final -uul*lty Description and Safety AnaJysxs Report
V“’aﬂes I, II, 1II and IV dated October 15, 1968 -

—repared by
hescurees Znvironmental Laboratory -

Tnvironmentsl Science Services Administration
' November 29, 1568

.5 pointcd ovs in our ccmments of Octover 29, 1965 on Unit lo. 2, a
“rinmesy L:illuence on the meteorological statistics of the Indian Point
© e siass Lo b2 its locction in a river valley about a mile wide with
Lerrain lzing €00 to 1000 feet on either side. Consequently, wind
Li:e:v’v_a 2ollow a opronounced diurnal cycle with daytime, unstable
~apse; Zlow in the upriver direction and nighttime, stable flow in the
dovmnriver directions. The report documents a 42.4 percent inversion
Ireguency, but it should also be pointed out that inversion conditions
are largely confined to the nighttime, downriver flow lasting about
12 hours tefore changing to lapse or upriver flow. Figure 2.6-1,
'ltbou"h in texms of average vectors, shows the marked wind reversals
T sunsel end sunrise and the rather persistent, channeled flow that
can occur during the middle of the night (see the mean direction
cetween 0200 and 0800 hours). The mean wind speeds during this persistent
sericé is ebout 2.5 m/ ec vhich indicates that 50 percent of the time
inversion wind speeds could be less than 2.5 m/sec.

in the cbsence of specific, joint-frequency wind speed and direction
persistence data from the site, a reasonably conservative meteorological
model would be ©o assume for a ground release a 1 m/sec wind speed

under inversion conditions in a persistent downriver direction for a
zericd of 8 hours. Taking into account the likelihood of '‘a diurnal wind
reversel, a ve.y conservative essumption would be to allow the plume
centerline to rzander over a 22-1/2° arc under the same conditions for
the rexcinder of the 2h-hour period. Agein, with no specific on-site wind
zarsistence data, the conserretive assumption has been made.

2 gmeuni cf ,dd“ior*ﬁ ;:.csg teric diffusion because of the building
roulence cgn he 7 the virtuzl point source expression

o

Ny x f/x:] -2 es sed by e applich“,, which for a value of x, = 430 m

N
-
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amounts to a factor oi 2.5 ot the site-boundary (520 m) and 1.6 at the low
Topulation boundery (1100 m). These volues are in close agreement with
vhe mcgixcd of “s-n; vhhce factor of 1/2 apd a bulldlrg cross-section of

Patatl

2030 o,

In swmory, Irch doba pres: t;J *vL1‘~o1e, it would seem reasonably
conservative to essumeé’a wersistent winé direction for en 8-hour period
under inversicn conditions cn»d a 1 m/sec wind speed. VWith the added
assunption of a building wake shape factor of 1/2 and a cross-sectional
aren of 2000 ma, the resulting 0-8 hr relative conceptration would be

6.6 x 10-%4 sec m3 at the site boundary and 3.7 x 1077 at the low population
boundary. From ¢aole 1.3, 5-3 one can calculate that the applicant's
meodel for the 0-8 hr period results in an average relative concentration
of 4.8 x 104 and 2.4 sec m~3 at the -site and low population boundary,
respectively. :
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Jatzolidzzed Ddison Cy::;rv of New Yo.¢, Inc.
Final Facility Descrinstion and Safety Analysis
Amendment No. 12 deted November 21, 1669, and

Amendment No. 1 dated January 27, 1970

rcpéredey -

'nlr Rascurces Env1*orwvnt =l zboratory,
- En 1rcd“~nzal Science Services Admlnlstratlon

February 17, 1970

The orizinel ocwmzniziion of the Indien Point site during the period
1955—1357 irdicates that et ths .lCO-fL. heignt the ennual preveiling wind
direction .. Irecm the north nortizast end that in the sector from 22.5 to
L2.5 dimre. a2 frequency of inversion,neutrel and lapse conditions was

&, 2, ond L ousrceny, respectively. Within this sector, the shortest site
beoundary iz oicoximately in a direct line through Units 2 and 3 at a
distence o 610 and 380 m, respectively, as measured from figure 2.2-2.

T4 is zoout 500 m from the Unit 1 stack to this common boundary point. The

-nearest site boundary, regardiess of sactor, is where the property line
intersects the downriver edge of the site. Although this point is at a
diszance of 530 m from Unit 2, it is not in the most prevalent wind direction
by a con51cerable amount.

To ccmpute the avercge cmual dilution factor we have assumed the frequencies
Zist.ld above, averaged over a 20-degree sector with a wind spsed of 2, 4

and 5> w/sec, respectively, for inversion (Tywe F), neutral (Type D), and
iepe: (Type B) conditions. Assuming no building wake effect our results

show the apzlicant's valuves for Units 1 and 2 to be reasocnably conservative.
In the case of Unit 3 we compute an average annual dilution factor of

2.9 x 10 sec m=3 as compared to the applicant's value of 1.6 x 10~5 sec m=3.
The only explanstion 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 tne use of the 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
ecuaticn on page Q 11.1.0-1 for the long~-term mcdel gives pore credit for
uiléing weke e:fvc then the eguivalent short-term model on p. Q 11.10-2.
Ton '~’*ple et x=s AC m gssuring x, = 40O m and n = 0.5, the building wake

erl v /(xﬁ" \/ , for the long-term ec -tion is 3., whereas for the
ff;: “<n the s.::*-ue‘n eqaatlon, ? XX ) ",/-n, the value is 2.8. It is
the -M:Fer expens in the former that makes the difference. Also, the

fact thet one everages in the horizontal dimension over a sector essentially
would nullify a.y acced dilytion in that dimension because of wake effect.
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Dear

kefcrence is wade to your letters regarding Docket Nos, 50— 247, 50-286,
80-342, avd 50-343, Conrolidated Ldison Company’ of New York's proposed
Indiasn Point Huclezar Cenerating Units No. 2 and No. 3, and Units ko. 4
anu Mo. 5 waich are contigucus to Indian Point. plant site.

Fursuant with onr_axrnnqcments, i, R. A, Jachowski and Mr. B, R. Lodine

of CERC have veviowed all pertinent information containcd im the reports
adpoint of establishaent of a design water level. This

rveview of the storm syrge associated with the Proballe

e {(BW) and wind wave analyalg.

g the

ir
includ:

b4 v.. vy N T
Mandinum b

Litii the aﬁflicant's iinding that the design water level should
above the mean .sca level datum for Units, Nos. 2, 3, 4 and 5.
afuu is eacceptable, there are compensating errors in

1we ymllo red.

ons regarding thie matter please let us

-

Bave any further guest

Slncerely yours

e [ S i

2 Lua{¢77f\ TIPS
EDWARD M. WILLIS

" -Lieutenant Loloncl CE

Dlrchor
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UNITED STATES
DEPARTMENT OF THE lNTERlOR

GEOLOGICAL SURVEY
WASHINGTON, D.C. 20242
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Tf comitted herewith fa zaspen.2 to 2 "\qu st by R. C. DeYoung is a review
Doohe £;bvd Znfommatica irésented in lmendzent No. 19 to the Final Safety
for Unit ¥io. 2 incien Point Nuclear Generating Station.
:u ;a ;;g-¢“cd tuos the £locd Zeve s fcr ell 3 vnits at the Indian Point
.-~-_on, will be bused on thic cmandze Copiee of our earlier reviews,

Zor Unic nc. 2 {lug. 15, 1985) m 3 by 4. Le: Meyer, and: for Unit No. 3
enter, are attached. .

B

- o~

-~.\——-.y _\-‘4 -4J9) Dl‘ L-)urei by P.

'i
N I
.. .0
o ﬂ [J

iz Toview was prepared by 2. J. Carponter and has been discussed with
w028 of your staff, We have no objection to your making this review a
swst of the public record.

Sincerely yours,

)

A Y
[L_) . g’(é,,,' e~
aot1rg Director o

.olhogures
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vozo 2 currence of the prouable manizum flood om
reex would cause iniive
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re ¢f Achoken Danm sczma 75 miles upstream
ite.x.Td estabiiss »ocd design level at Indian Point vérious
2o s of the follcwing factors were considered: 1) the flow
'=,::cm the 4 hoH{u‘EHA -__l'vc,:i‘ ‘various ccacurrent Eudson
& fleus, end 3)  vinmlcus concurrent tide levels at the Battery.
s of these cembimcticas of foctors were compared with the stage
oi the -_gb_ble paxizwa, flood (14.0 ft mcl) end the stage resulting frea
the probusle maximum hurriccme pluz epring high tide (14 5 ft msl)., The
moct critical combination investigated consisted of the flows from. the
_Aczhokan Deon failure caused by the probable maximum “lood on Esopus Creek,
tae ccacur rcnt etzndard project flow (one half the robable maximum flood),
t-e comeuTrent staze at the Battery correspending ! o the stacdard project
—<rricare hzﬂe level and wind waves of one foct at :ne site. This stage
is given as 15.0 £t nsl, The lowest floor elevatic.. of Unit No. 2 is
given as 15,25 ft msl.

n.—

Other cocziin.cions of the above-mentioned factors, such as Ashokan Dem
failure and 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
saximun hurricane when these are considered as independent events.
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CONSULTING ENGINZERING SZRVICES
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1114 CIVIL ENGINEERING BUILDING

URBANA. ILLINOIS 61801

REPCRT TO THE AZC REGULATORY STAFF
STRUCTURAL ADEQUACY
OF
INDIAN POINT NUCLEAR GENERATIN_G UNIT NO. 2
Consolidated Edison Company of New York, Inc.

Dockat No., 50-247

cy
N. M. Newmark
&nra
W. J Hall

Urbana, Illinois

23 August 1970
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1
REPORT TO THE AEC REGULATORY STAFF
STRUCTURAL ADEQUACY
OF
INDIAN POINT NUCLEAR GENERATING UNIT NO. 2

NTRODUCTION

This report is concerned with the structural adequacy of the
containment structures, piping, equipmeht and other critical comporents for
the Indien Point Nuclear Generating Unit-No. 2 for which application for a
construction permit ahd an operating Iicense_has been made to the United States
Atomic Erergy Commission by the Consolidated Edison Cbmpany of New York, Inc.
The facility is located on the east bank of the Hudson River at Indian Point,
village of Bucharan, in upper Westchester County, New York. The site is about
24 miles N of the New York ity boundary and 2.5 miles SW of Peeksill, New York.

Tnis report is based on a review of the Final Faciiity Description
and Safety Anaiysis Report (Ref. 1) and.the containment design report (Ref. 2).
The report also is based in part on the discussion and inspection re5u]ting_
Trom the visit to the site cn 2 May 1969 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 applicant and his consultants at the time of
this visit, and subsequently additional information has become available through
supplements tc the FSAR and through discuﬁsions with the personnel of DRS, DRL,
€. the epp.icent and his censultants., A discussion of the adequacy of the
structura, criteria presented in the Preliminary Safety Analysis Report is
contzined in our report of August 1936 (Ref. 2), and unless otherwise noted no

comment will be made in this report concerning points covered there.
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2
Thé design criteria for the containment syStem and Class I components
for this plant called fof a deﬁign to withstand a Degign Basis Earthquake of
0.15g maximum horizontal ground acceleration coupled with other approbriate
loadings to provide for containment and safe shut down. The plant wés also
to be designed for an Operating Basis Earthquake of 0.lg maxiﬁum horizontal
ground acceleration simultaneou§1y with the ofher.apbrOpriate loads forming

the basis of containment design.

COMMENTS ON ADEQUACY OF DESZIGN

Jynzmic Analvses

(a) : onta?n:;ntlaui!éi:g. The answer to Question 1.9 of the FSAR
indicates:that oﬁ?y the containmeat building, the Primary_éuxiliary building,
and the e1ectrfc cable :uﬁne] were.designed with the use of semi;fbrmal'.
dynamic analyses. A_&escripfién of the mefhod.of analysis émployed ié_given
briéf}y in Section 5.1.3.8 Qf the FSAR and in Section 3.1.5 of the'cohtainment

design repqrt.. The procedure employed involved a calculation of the fundamental

frequency and mode shape by use of a modified Rayleigh method. The base shear

for the structure was computea from the period and the spectral response

corresponcing to tihe eppropriate deéree_of damping. The base shear was then
applied as a_Ibading to the ﬁtr;cture as an inverted triangular.loading.

The shears a2t the nodes were.used to calculate the moments énd dispiacements

at various poin:s.in the str;é:ure._ For the structures involved it is believed

thet the approesch ‘eads to a design which is reasonably adequate.

[, ...ilar epprocch was fTolicwed for the primary auxiliery buildihg

¢s descrivee .n the answer to Question 1.9. It is noted there trat é one-third

increese oSver working stress was ailowed in the design of the bracing in the
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.case of the Design Basis Earthcuake. This stress is below yield, and it is
believed that the design will prove to be satisfactory.

(b) Othér Buildires and Equicaent. The discussion presented in

answer to Question_1.9 of the FSAR for other buildin§s and'equipment such as
the control building,.fan house, intake structure, etc., indicate that a
refined stétic &pproach was used, which involves employing the peai value
frem the appropriate response spectrum éurve for a given value of damping
and multiplying this by the zppropriate mass to obtain the inertial loading.
From the déscription g}ven for ;he various buildings and iténs of equipment,
and the moceling techniques employed, it is copcluded that the inertial
. _ N :

10adings used in design are reasonabiy ciose to those that might be obtained
with a more sophisticated analysis and lead to reésonable design values.

The submission in Question 1.3 of Supplement 13 indicates that the
Turbine Buiicing, and Fuel Storage 3uilding Structure above the Fuel Storage
Pit were reénalyzed'by a muiti-degree-of-freedom modal dynamic analysis method
to check their adequacy. As a result of this reanalysis, the applicant
advises that certain structural modifications will be made to columns and cross
bracing in the Turbine Building to insure that it can withstand the DBE._
The superst};cture_of the fuel storage buiiding was ascertained.to be adequately
designed,.withoutlmodification to withstand the effects of the DBE. The
epplicant states that reanalysis of the strengthened turbine building and
:.zerheater building for Indian Point No. 1 does not significantly affect the
rzsponses calcu.ated for the origfnal structures.

(¢c) Pipina Araiv:is. The method used by the applicant for analysis

o7 the piping, as described in the answer to Question 1.6 of the FSAR, is the
came as was used in Ginna. The peak ground response spectrum value for 0.5

screent demsing wes used, &sc'lied as static accelerations in each direction
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!
-

perately, end the resuliing s:resses superposed. It was assumed by the

4]
]

ssliciat thlit tha ‘piping was supported aicag rigid systems and th.refore

0]

oy )

[é2
rr

susected fo amplified ¢rourns motion 2t points of support. ‘The system—
was analyzed with the anchors and supports as actually used, according to

the discussica prezsentad to us curing the time of our visit In May,1969.

'
ci

~t

It was the view cf taé acoticans the thermal mctions were greater than
any ciifere-..ae! ground dispiacements and the latter therefo;e are not
critical it..s in the design. In answer to Question 1.13 (Suppl. 13) the
applicant advises that relative seismic displacement was considered for the
main steart 1ires, where the largest relative displacements are expected;
stress ditferentials of less than 10% resulted. - Also, seismic supports
inste. ed tc date are those spacified in the design and employed in the
énalyses; wﬁere deviations in supports must occur, reanalysis will be carried
out. These results and approaches appeér.éatjsfactory té'us.

Since fhis plant was designed before recent developments and changes
in pfping design specifications, the 1968 ASME Addenda were not applied.
Blow-down .and earthquake were considered as separate items and not combined
in tHis casign., We are advised that the response to Question 1.9 of Supplement
}2 s:atés that a révfew of the Indian Point 3 reactor ccolant system which
ié ientice! to Indizn Pcint 2, for combined earthquake and blow-down indicates
Set the cesign is edeguate.

It is stated in the enswer to Question 1.6 of the FSAR that the
c. -dach resulted in a seismic design ioad approximately-equal to 0.60W
h-..iontaily and 0.40W verticaT}y taken simultaneously. It is further stated

the: 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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allowable stresses. In a similar manner the streSSes.in thg pipe supports
and hangers were limited to 1.2 times code allowable stresses.

The applicant originally made use of the maximum spectrum value only
and no modal analyses were made; in other words only a static analysis with |
uniform accelerations was made. Consideration was not given to modified
distribution of the inertial loading to take account of the combination of
modal effects.

The response to Question 1.9 of'SuppIement 8, describing more detailed
analyses of the reactor coolant system, feedwater lines, surge lines and
typical steam linesngy more formal methods as carried out later lends
confirmation to the adequacy of the design. On this basis, there is reason
to believe that the design is adequate.

Backfill Surrounding Containment Vessel

Nine feet oF crushed rock backfill was placed between the external
wail of the reinforced concrete containment vessel and the retaining wall
~holding back the rock on the uphiil side. This crushed rock backfill is drained
at the bottom to avoid water pressure against the containment structure. The
fill is approximately 60 to 70.feét 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 report, conéidered local
inertial forces of loose rock as an added loading against the containment

ressure vescel, end also considered passive pressures caused by failure of

XY

tre rock aiong the surface behind the retaining wall. The localized loadings
Trca chese forces were considered in the design of the containment structure
and the discussion presented in the containment design report provides reasonable

assurance that the conte.-ment vessei is capable of resisting these localized

forces.
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Class I Equipian: in Structures other than Class I

- The turbine building is Ciass III and not designed for earthquake
loadings., The answer to Ques:tion 1.3 of the FSAR indicates that the only

Class I structures and components wiich are so located that they could be

endangered by failure of Class I.I structures are the control builqing, main
steam piping and feedwater piping, all of which could possibly belendangered
by the Class III ;urbine building. If i; further indicated there that no
special provisions have been provided for protection except in the case.of
the main steam and feedwater lines up to the isolation valves, which are
protected by the shield wall and the structural frame at the north end of
the shield wall. Since these are lccated near the braced end of fhe turbine
building, it is not anticipated by the applicant that there will be any
st}Qctqral Tfaiiure in this area. Our judgment as to the adequacy of this
aspect of the design. is based on the statement given in the application.
And, in.this respect, the answer to Question 1.3 (Supplement 13) whfch describes
the analysis and strengthening of the Turbine Building and Superheater Building
for Indian Point Unit No. 1, and their ability to withstand tﬁe DBE, should
give additional protection for the controllroom;

| It is fu;ther stated that the only Class III crane whose failure
could endanger.any Class I function is the fuel storage building crane and
that the failure of this crane wiil not jmpair a safe and orderly shutdown.
The answér to Ques;ion 1.3 (Suppl. 13) iﬁdicates that the only pbtential
For crane lfft off will be in the unioaaed condition with the trolley parked
e theISupport; the appiicant advises that the.unloaded crane wfll not be

zz-<ed over the pool, so no hzzard exists. It is also noted in the answer

-

¢ teestion 1.1.3 that the manipulator crane in the containment building,
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a Class 1III crane, is restraired from overturning and will not encanger
Class I structures.

Deformation Criteria

The gererzl stress criteria applicable to the seismic design are
summarized in Appendix A of the FSAR, The statement given on page A3 of
Appendix A states that for all components, systems and structures classified
as Class I, the orimary steady state stresses, when combined with seismic
stresses res.. iing {rom the response to the Design Basis Earthquake, are
limited so that the function of the component system or structure shall not
be impaired so as %o prevent a safe and orderly éhut-down'of the plant.

We were cdvised at the time of our inspection of the plant in May'l969
that, for normal loadings plus the Operating Basis Earthquake, the intention
was to use code allowables plus the 20 percent increase for transfent
conditions on Class I components and systems. For the Design.Bésis Earthquéke
and blow-down, basically the same criteria were used, althodgh originally it
had been'planned to adopt higher allowables going into the plastic range using
the code for faulted conditions. In actuality, és descri;éd.in the answer }
to Quastion 1.7 of the FSAR, the allowable stresses in the case,of the Design
Basis Earthqueke were lfmited'to the yield point, or slightly below (§ee
answer to Question 1.3 of Supp}emenf 13).

The only references that we note where there was a calculation of
ciresses exceeding the yield point were at several places in the containment
design report where it was mentioned that the calculations indicate that there
could be possible local yie.<ing of the iiar under certain loading comoinations,
but that this would _e timited and nct be expected to be of a nature as to

cause concern with Eegard to w2 integrity of the liner,
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Reactor Interna’s

The mechanical design end evaluation of the reéctor core and internals
is cdescricud generaily ia Section 3.2.3 or the FSAR. From the discussion
given it appears that (.e core support structure and core barrel have been
desigircd wlih proper attenl (On to supporl polnts andlllmlcutlena ef’meutanl.
The cdesign critecia for the internels themsg]ves, and_séecifica]ly with
refereance to dzfiections under abnormal operation, are given in Table A.3-2

of the FSAR. These appear reasonable and should provide an adequate margin

oT sctety.

Large Panatrations
A finite element analysis of the large penetrations in the contéinment
vessel was made by the Franklin Institute and a description of the énalysis
and the results obtained is presented in the containment design report.
Several analyses were made for different load:combinatiohs, and in addition
a number of hand caiculations were made to check the order of magnitude of
the exoected fcrces and stresses and to verify fhat the results were reascnzble
Qur review of the material presented, to the extent possible, indicates that
the penetration design is adequate.

Splices in Large Relnforcing of Bars

&

Cadweld splices were used in general in the construction of the
containment vessel, We were advised that the early splices, about 10 percent
o7 e toraT, were made with a bronze base, and the remaining 90 percent
w: 2 made v ':ta ferritic basé *i1ller metal. Around the hatch opening, we observed
in.. there was approximately a three foot stagger of adjacent spiices, but
in q;estioning we learned that there may not be such. a stagger over other’

areas of the ccntainmant vessel. Lack of stagger of adjacent splices could
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lead to planes of weakness and cause cracking under conditions of over-loading.
The pressure tests, however, will reveal any such cracking.
Fpproximate’y cre in 200 spiices was removed for test purposes.

This is generally adequate.

Instrumantation and Coentrols
At the time of the May 1969 visit it was ascertained that the

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

the hcusing of it will aiso be subject to Class I requirements. However, the

instruventation for the control room as weil as other\instrumentation critical

|
tc containment and safe shutdown, has been purchased from the vendors according

|

0 tzxpiicantts specificetions. The answer to Question 1.9 describes the
vizrecion tests cmployed for selected items of essentqal equipment; the purpose

o7 (rese tests is to help cemonstrate that lit;le or Ao difficulty will be
expected in the operating characteristics thereof undér seismic conditions,
Although rot aosolute proof of acceptability, satisfaétory test results
certainly help to confirm the adequacy of such instruqentation and control items.
Further information on the design and procurement app;oach for protection
éystem~equipmeht is given in the answer to Quegtion 7.27 (Suppl. 13), and

" lends confirmation to th@;approach-adopted.

* Tornado Loadings ' S

The informaticn containéd in Section 3Lh'of[the containment design
rézort, and the answer to Question 5.7 of the FSAR indicates that the structure
‘s designed for une usuzl wisd ‘oadings. .The analyées‘described in Appendix B
<7 tuppleneat 6, ihdiéate tnat the containment building can resist the design
tornado, ‘.sct effe;t if_any that & :crﬁado could have on the coatrol room

or other critical facilities is not stated. However, the applicant states that
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the siding of the.control room can resist wind velocities up to 162 mph,
and the girts (supporting the panels) will fail at 0.62 psi negative
pressure; the building is protected by other buildings on the squth and west.

Steel Liner and Containment Vessel

The analyses that have been carried out with regard to the liner are
summzrized 'in the rSAR and some additional information is presented in the
containment design report. It is our understanding that where bulges of
the liners.occurred:during construction, of less than 2 in.,, nothing 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 its intended
position, and additional studs were used to anchor the liner in place.
Temporary bracing'Was employed to hold it in position until the concrete was.
cast. Because of the foregoing, and since the temperature rise in the lower
_part of.fﬁe structure in the liner is reduced by the use of insulating material,
it is ‘not expected that the departures from the intended original surface will
lead to any cifficulties.

Proof Test Erozedu-es and Instr.=zntation

It is our understanding that a detailed desqﬁiption of the proof
tesf procedures is to be submitted at a .later date. At the time of our visit
in May 1969 it was proposed by the applicant that strain readings be
taken only.on the lfner around the penetrations. We suggested that additional
re.lings be made-which would include diameter changes of the penetrations
z-: other measurements that can be made corveniently and without excessive
eszznse td provide evidence that the aesign meets the design criteria.

Fig. 5.13-4 suggests that such reedings wiltl be made. In any event, an
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interpretative report ¢.. the measurements that are taken should be provided
and shoulc be correlated with ihe caicuiations to provide evidence of

tions.

(4]

vaiidity of the desicn calcu!

Protection of Piza Li-as fpr- Szrvice Yater

o _
We were advised that pipeiines for service water are embedded in
: i '
the ground without any .special protection. However, there zppear to be

alterrate lines, aithou - they_a?e cenerally in the s%me location and/or trenches.
. _ ;

In vie.. of the Toundation conditions surrounding the plant, and since there

is no indicet.in of previous fa.lt motion or potential faulting, this design

apprizch eppears to be edecuste. If redundancy in critical water supply is

desired, it wouid be preferabie to have-separate water lines following

independent routes.

Seismograph Installation

The answer to Question 1-1 of Supplement 3 indicates that one
seismograph will be installed in the yard area, to provide 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 repors, prepared for the applicant by .
Wes::nghausé Nuclear Energy Systems and UnE:eilEngineers and Constructors,
has proven to be helprtul in z--iving af an eveiuztion of many of the factors
in. -ent in the désign; The tadbles presented are useful in helping to arrive

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

for the preparation of this summary type material.
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We sheuid iike to encoufage this type of approach to studies of the

rt

containmant, structures, piping, equiziant and other Class I items. We

0

shouid like to urge thet attention be givcn also to summaries and tabulation
of the most impor:aﬁt information, in terms of stresses and_deformatiéhs,
including the sources of the varicus stress components, how they were combined,
and ralzated discuss.ocn and expicnatory materiel (inc]uding figures) which
would lend itseif to a much tetter basis for judgment as to the adequacy

of design o7 nociear faciiities in cesaeral.

$OU2LUITNG REMARKS

Cn the basis of the intormation made available to us concerning the

Class T structures, piping, reactor internals, and other Class I items, it

is our belief that the plant possesses a reasonable margin of safety to meet
the original design requirements, including the imposed Design Basis Earthquake

loading conditions.
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DEPART {\/..-:.NT OF THE INTERIOR

CFFICE OF THE SECRETARY
WASHINGTON, D.C. 20240

0CT 1 6 1970
Dear Mr. Chairman:

Pursuant to Section 5 of Public Law 89-605 as amended and other
zuthorizat.ons, we are mesef.:*no the views of the Department of
the Intevior in “he matter of the applica:zion by the Comsolidatéd
Edison Company for an operating license for Indian Point Nuclear
Gererating. Unit No. 2, Buchanan, New York, AEC Docket No. 50-247
(Amendment No. §;. 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 Indian 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 Acomic -Energy Commission that it will meet the water quality
stzndards applicable to the receiving waters and that it will take
whatever steps are necessary to mitigate any harmful effects that
operation of :he plant may have on the fishery resources of the Hudson
River and tributary waters. i

The Com_.zny should be commended Zor the cooperation it has extended

to represcitatives c¢f this Department during the course of our review,

" The studies which the Consc_idated Edison Company is presently engaged in
inéicate the Company's concern .for the potential damages to the

" enviromment £fhat could result from operation of this unit and the

cthers plgnnea at and in the v4c1nity of Indlan Point.

: are rleased to note that the Company has made provisions to open
sart of its land holdings for compatible public recreation use,

‘2 express the hope that the Company's public use plans will be
iinalized and fully implemented at the earliest possible time.
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Consc>idated Edison has initiated or participated in a number of
scudies to Jdetermine the effects of both radiological and thermal
discrarges from the Indian 2oint reactors upon both the temperature
éistribution and the aquatic life of the Hudson River through its
consulta ntu, Quirk, Lawler and Matusky Engineers, and the Alden

Te Al ,—¢~-1: te, e
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Lempany il wmnoeciod mothenssloel sTitlal CITtne r¥itedle TETDETre-
ture In tihe River and has checked these estimates with hydraulic,
wsdel s:udies znd actual fieid stucies Ia addi:cion, Consolidated
Sdison has supported seversl ;heeveqdene but coordinated studies

of the micro-organisme and aquatic life in the Hudson River and the
probable eifects of temperature and salinity changes upon them in
the vicinity of the Indian Point Plant.

These studies are continuing and have been and will be helpful in
assessing the effects of the Indian Point Unit No. 2 and of the other
thermal plants which are proposed for construction on the shores of the
Euason River in the vicinity of Indian Point.

We have been provided information on plans for environmental monitoring
of radiological and thermal releases proposed as a part of the operating
license application. We understand that the plans for water quality
nonitoring, including radiological concentrations in the environment

“in microscopic ané macroscopic aquatic life are acceptable to the State
of New York. They appear reasonzble and are considered generally
acceptable to the Department of the Interior. '

Th roanh tbe ﬂo1itor1ng programs the Company should have the necessary.
Information to coxtrol its ectiviiies in a manner that will not violate
app-icable New York State as well &s Federal water quality standards,
recommendaticns cf any enforcement conference or hearing board approved
by t:e Secretary or order of zay court under Section 10 of the Federal
Water Psilition Control Act, and/cr other State and Federal water

peliucios cont:ol reguiatiors.

I: view ¢f the extensive and vaiuzble fish and wildlife resources in
he project area; it is imperative that every possible effort be made

tc safeguard thesa rescurces. Therefore, it is recommended that the

Cen solidated Ecdison Company be required to: .

1. Continua to work closely wi:h;the Department of the
Interior, New York State Department of Health, and
cther Interested Stzte end Federal agencies in
Zevelicping plans for racdiological surveys.
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Cenducs pre-coerctionzi radiological surveys as

plodrned. These surveys should include but not be
iimitad to the followiry:

a. Gamme redioceiivity anzlysis of water and
sall.cent samsles collected within 500 feet of
cae reactor effluen: ouitfalil.

5. Beta and Gamma radiocactivity analysis of selected
piants and animals (including mollusks and
crustaceans) collected zs near the reactor
erlluent outfall as possible.

.

Pzzpzre 2 report of (a2 pre-operational radiological surveys
zad provide five copies to thie Secretary of the Interior
sricr to project ozaration. '

Conduct post-operationel radiological surveys similar to
t:at spacified in reccmmendation (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 flve copies of these reports to the Secretary of
the Interior for distribution to appropriate State and
Federal agencies for evaluation. -

In addition to tiz above, the Atomic Energy Comm1351on should urge the’
Consolidated Edison Compary to:

1.

Meet with the Department of the Interior, 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 new
Dlans and evaluate results of the Company's ecological

~&nd eagineering stud1e3°

“Conduct post-cperstional ecological- surveys planned in

cooparation with the above named agencies, analyze the
date, prepere reports, and provide five copies of these
z2ports to the Secretary of the Interior every six months
¢z until the resuits indicate that no significant adverse
conéicions ex1st :
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Construct, operate, znd malntain fish protection
facilities at (he cooling water intake structure as
needed. to prevent significaat losses of fish and other
eg¢uatic orgenisms; and

Modify proleckt structures and operetions including the
eddition of facilities for cooling dimcharge wataers
end reducing concontrations of harmful chemicals P
and ....er substances as may be determined necessary.’

U2 apprecia;; the opportunity to provida these comments.

Slncerely yours,

//&( //ﬂ/,
Secr of the Interlor

HOﬁo*ab’e Glenn T. Seaborg

PR
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s -nlived Ctaries

Atomic Energy Commission
Washington, D. C. 20545



Long-term debt
Utility plant (net)
Ratio - debt to fixed plant

Utility plant (net)
Capitelization
Ratio - net pliant to catha ization

Stockholders' equity
Total assets’
Proprietary ratio

Earnings availaple to ~ccmmon equlty

Common eoulty
Rate of return on common equity

Net inccme
Stockhoiders' equity

Rate of return on stoc.cholders!

Net income befcre interest
Liabilities and capitail :
Rate cI return on total investment

Net income before intercst
Interest on long-teri. debt
No. of times fixed charges earned

Net income
Total revenue
Net income ratio

Operatirg expenses (incl. taxes)
Operating revenues
Operating ratcio

Retained earnings

Earnings per share of common

lenmitelization at 12/31

‘r-term deot
"Ted stocxk
stock

Moody's Zond Ratings:
first Mortgage 3Bonds

Dun and Bradstreet Cradit Rating

-116~

APPENDIX H
CONSOLIDATED EDISON COMPANY OF NEW YORK

LOCKET NO. 50-247
FINANCIAL ANALYSIS

(dollars in millions)
Calendar Year Ended Dec. 31

equity

1969 1968 1965
~ $1,981.6 $1,901.6 $1,711.0
'3,793.3 3,583.6 3,169.5

.52 .53 .54
3,793.3 3,583.6 3,169.5
3,818.4 3,667.6 3,228.1
.99 .98 .98
1,836.7 1,766.0 1,517.1
' 4,069.6 3,845.4 3,387.0
'45 '46 045
93.1 95.7 89.9
1,210.2 1,139.0 1,072.1
7.7% 8.4% 8.4%
127.2 128.5 111.8
1,836.7 1,766.0 1,517.1
6.9% 7.3% 7.4%
198.0° 193.9 168.4
4,069.6 3,845.4 3,387.0
4.5% 5.0% 5.0%
168.0 193.9 168.4
84.3 77.0 62.7
2.3 2.5 2.7
127.2 128.5 111.8
1,028.3 982.3 840.2
.124 .131 .133
830.5 788.3 668.6
1,028.3 982.3 840.2
.81 .80 .80
426.1 400.9 321.7
$2.47 $2.57 $2.42
1939 1968
Amouns % of Total Amount 7% of Total
- $1,981.6 51..% $1,901.6 51.9%
626.6 16.4. 627.0 17.1
1,210.2 31.7 1,139.0 31.0
3,818.4  100.0% $3,667.6 100.0%
A
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