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1.0

1.1

INTRODUCT ION

General Background

v

This is the Atomic Energy Commission's (Commission) Safety

Evaluation Report relating to the application of the Consolidated

Edison Company of New York, Inc. (the applicant or Con-Ed) for a

1icense to operate the Indiaﬁ Point Nuclear Generating Unit No. 3
(Iﬂdian.Point 3)L

‘The applic;nt by application dated April 26, 1967, and as
subsequehtly amendgd, requestéd-a license to conétruct and operate
a pressurized water reactor, to be known asAIndian Poinf Nuclear
éenerating Unit No. 3 to bé located in the town of Buchanan, New York
about 24 miles north of New York City. The Cdmmission reported the
resulﬁs of its comstruction permit review in its SafetyﬂEvaluation
Report daged February 20, 1969. Following a public hearing béfqre an
Atomic Safety and Licensing Board in Montrose, New York on May 15
l969,vthe Dirgctor.of Reactor Licensing issued provisional conétruc—'
fion permit number CPPR-62 on August 13, 1969.

On December 4, 1970, the applicant filed, as Amendment No. 13,

the Final Facility Description and Safety Analysis Report* required

'by'Section 50.34(b) of Chapter 10 of the Code of Federal Regulatidns

(10 CFR) as a prerequisite to obtaining an operating license.

The current application requests an operating license of 3025

megawatts thermal (MWt), equivalent to a net electrical output of

*Throughout this safety evaluation, the Final Facility Description and

and Safety Analysis Report is referred to as an FSAR as in the Final
Safety Analysis Report.



about 965 megawatts. This is the séme power level requeéteé in the
initial application. |
The radiolbgical séfety reviéw with'fesbect to a décision con-

ceiﬁihg issuanée of an-operating license fér Iﬁdiéﬁ Point 3 hés Been
based onAthe‘applicant’s Final SafetyiAnaiysié Repbrt (Amehdmént 13)
and'sﬁbsequent Suppiehents one through él inclﬁsivé, alltof whiﬁﬁ

are available at the Atomic Energy Commission's Publié Docuﬁeﬁt»

Room at Ifl7'H Street, N. W., Wéshiqgton, D. C. and'atithe Hendrick
Hudson Free Library; 31 Albany Post Road} Mbntrose; New York. In

the éoﬁrse‘bf the review of thé material shbmitted, nﬁmeroué ﬁeétings
wefe heldlﬁithvthe aéplicant, the nuclear steam systém sﬁppliér,.
Westihghoﬁse Electric Corporation,ana the applicént's archiieétQéngineer,
United Ehgineers and Constructors, to diéﬁuss the plaﬁt design;
construcfioﬁ, and.the propdsed~6peration, Aé é coﬁseqhéﬁce, addi-
tional inforﬁationrwas reduested which the applicaﬁt ﬁrévidéd in
certain of the supplements. A chronolégy of tﬁe prinéipal actiéns
relating to the processing of the application is atfachéd as Appendix
A to this Safety EvaluatiénQReﬁbrfg

| This Safety;Evaluation Report summarizes the results of the
rédiological safety review of Indién'Poiﬁt 3 performed by the
Commission's Regulatory étaff..
This Safety Evaluation Report aléo delineates the scope of thg

technical details considered in evaluating the radiological safety
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aspects of the proposed operation of the Indian Point,3 facility.
In accordance with the provisions of 10 CFR Part 50, Appendix D of
the Commission's‘regulations, a Draft and a Final Environmental

Statement will set forth the considerations of the environmentalﬂ

impact of thé‘proposed operation of the Indian Point 3 facility.

General Plant Description

The Indian Point 3 facility utilizes a nuclear steam supply.
system incorporating a pressurized water reactor and a four-loop
reactof coolant system. The reactor.core is composed of fuel rods
made of slightly enriched uranium dioxide pellets enclosed in-
Zircaloy tubes with welded end plugs that are grouped and supported
into assemblies. The mechaqical control rods consist of clusters
of. stainless steel—clad silver-indium-cadmium alloy absorber rods -
that are inserted into.Zircaloy guide tubes located within the fuel.

assemblies. The core fuel is loaded in three regions, each utilizing

'fuel of a different enrichment of U-235, with new fuel being introduced

into the outer region, moved inward at successive refuelings; and
removed from the inner region to spent fuel stérage, Water will serve
as both the moderator and the coolant, énd will be circulatéd through
thé.reactor vessel and core by four vertical, single stage,
centrifugal pumps, one located in the cold leg of each loop.

The reactor and reactor coolant system will operate at a pressure
of 2250 psia with a nominal reactor inlet temperature of 543°F and

a nominal outlet temperature of 600.4°F. The reactor coolant water



will be circulated throﬁgh the four steam generators to produce
saturafed steam and then be returned back to the pumps to repéat
»the cycle. An electrically ‘heated pressurizer connected to
the hot leg piping of one of the loops will esgablishband maintain
the reactor coolant pressure and provide.a surge chamBer and a water
reserve to accommodate reactor cooiant volume change during éperation.
The steam that is generated in the steam generators will be ufilized
to drive a four element tandem compound turbine and will be condensed
in a radial flow single pass deaerating condenser. Cpoling water
drawn from the Hudson River will be pumped through the tubes of the
- condenser to remove the heat from, and thus' condense, the steam
after it has passed through the turbine. The condensate will then
be pumped back to the steam‘geﬁerator to be heated for another cycle.
Tﬁe reactor will be controlled by a coordinated combination of -
a soluble neutron absorber (boric acid) and mechanical control rods
whose érive shafts penetrate the top'head of the reactor vessel.
The control system will aliow the plant to accept step load changes
of 10 percent and ramp load changes of 5 percent per minute over the
range of 15 to 100 percent of full power under normal operating
conditions. Plant protection-éystems that automatically initiate
appropriate action whenever a monitofed condition épproaches pre—
established limits are provided. These protection systems will
act to shut down the-reaétor? close isolation valves, and initiate

operation of the engineered safety features -should an& or all of
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thése actions be required. Supervision and control of both the
nuclear steém supply system andbthe steam and power conversion
system will be accomplished.from the control room. -

The nuclear steam supply systeﬁ is h&used in a steel lined
reinforced concrete cylindriqal structure. The control building,
the spentvfuel pit, and thé primary auxiliary building are'all
Category I* structures. The safety injection pumps, the containment
spray pumps, the spray additiQe tank and boricracid tanks are among
‘the equipment housed in the primary auxiliary- building.

Thé plant is capable of being supplied with electriqal power
from two independént 138 kV feeders and two 13.8 kV underground feeders
and is provided with independent and redundant onsite emergency power
supplies capable of supplying power to shut down the plant safeiy or
to operate the engineered'safety features-in the event of an accident
and ‘a loss of offsite power sources. -

'Comparison with Similar Facility Designs:

Many features of the design of Indian Point .3 are similar to .
those we have evaluated and approved preQiouSly for other nuciear
power plants now under constpuction of in' operation. To the extent
feasible and appropriate, we have madé use of our ﬁreVious'evaluations
of those features that were shown to be substantially the same as those
previously considered. Where this has been done, the appropriate

sections of this report identify the other facilities involved. Our

*Category I structures are defined in Section 3.2 of this Safety
Evaluation Report.
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Safety Evaluation Reports for these other facilities have been pub-
lished and are available for public inspection at the Atomic Energy
Commission's Public Document Room at 1717 H Street, N. W., Washiﬁgton,

D. C.

. Identification of Agents and Contractors

The Westinghouse Electric Corporation (Westinghouse) is furnishing

the nuclear steam supply system for Indian Point 3, including the first

- fuel loading, and is also furnishing the turbine generator set. For

those items of the plant included within its scope of supply, Westinghouse
has also acted as procurement égent; Westinghouse had contracted with
United Engineers and Constructors as the architect engineer. Construction
of the plant was performed by UnitedrEngineers until December 1969,
when this function was éssumea by WEDCO, a wholly owned ‘subsidiary
of Westinghouse.

Quirk, Lawler, and Matusky was. the applicant's principal consultant
for hydrological studies while Environmental Analysts, Inc. prepared

population estimates for the applicant. The Research Division

.of New York University was the applicant's meteorological consultant.

Summary of Principal Review Matters
vThe evaluation perfprmed by the staff included a review
of the information submitted by the applicant partiCularly with regard
to the following matters:
We>evaluated thé.population density and use characteristics

of the site environs, and the physical characteristics of the site,



including seismology, meteorology, geology and hydrology to establish
"that these characteristicé.had been deterﬁined‘adequately and had been
given appropriaté consideratién in the final design of the plant, and
that the site characteristics are in accordance with the Commission's
siting criteria (10 CFR Part 100), taking into consideration the
design of the'facility, including the engineered safetf features
provided.

We evaluated the design, fabrication,'construction, and tésting
and performance characteristics of thelblant structures, systems, and
componenté impo;tant to safety to determine“that they are in accord
with the Commission's GenéraliDesign Criteria, Quality Assurance

o 2
Criteria, Regulatory Guides, and other appropriate rules, codes and
standards, and that any departures from théese criteria, codes, and
standards have been identifiéd and justified.

We evaluated the expected response of the facility to varioqs
anticipated dperating transiehts and to a broad spectrum of accidents,
and determined that the potential'consequences'Qf a few highly
unlikely postulated accidents (design basis accidents) would exceed
those oanll other accidents  considered. Conservative'analyses'Qere
performed of theée design basis accidenté to déterﬁine that the calcu-
lated potential offsite aoses‘that might result in the véry ﬁnlikely

event of their occurrence would not exceed the Commission's' guidelines

for site acceptability given in 10 CFR Part 100.
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We evaluated the applicant's engineering énd construction organi-
zations, plans for the conduct of plant operationms, ihcluding the -
proposed organization, staffing and training program, the plans for
industrial security, and the plans for emergency actioﬁs to be taken
in theiunlikely event of an accident that might affect the general
public, to determine that the applicant is'techniéally qualifigd»to
safely operate‘the plant.

We evaluated the design of the systems provided for control of
the radiological effluents from the plant to determine that thesé
systems are capable of controlling the release of radiocactive wastes
from the-.facility within the limits of the Commission's regulatiomns;
and that the equipment provided is capable of being operated by the
applicant in such a manner as to reduce radioactive releases to .
levels that are as low as pfacticable.

We evaluated the financial position‘of the . applicant to determine
that the.applicant is financially qualified to operate Indian Point
3.

Facility Modifications Required as a Consequence of Regulatory Staff

Review

As a consequence of the staff review, a number of desigﬁ_changes

aﬁd emergency plan changes were made to Indian Point 3. These modifi-

cations are discussed in greater detail within the body of this

4

Safety Evaluation Report. The principal changes which were made are as

follows:
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(1) The seismic instrumentation program has been augmented (see
Section 3).

(2) The safety injectioﬁ system has been redesigned to meet the
single failure qriterion (seé Sectioq 7).

(3) Iﬁterlocks have been placed on the residual heat removal system
to prevent possible over-pressurization of this system (see
Section 7).

(4) Design modifiéations to prevent premature initiation of the.
recirculation phase following a postulated loss-of-coolant
accident (see Section 7). |

(5) Design modifications to eliminate thé need for automatié trans-
fers between redundant d-c power sources (see Section 8).

(6) Modifications to the emergency diesel fuei 0il transfer pumps
(see Section 8).

(7) Provision of additional gaseous andjparticulate monitors £o the
radwaste area, the control room, and the fuel handliﬁg and
storage area (see Section 12),

(8) Expanded emergency plans te include letters of agreement from
the Coast Guard, medical support facilities, and the Penn
Central Railroad (see Secqion 13). .

(9) A more rapid method ofvalerting appropriate officials has been
developed in the case of a radiological emergency (see Section 13).

(10) Numerous design changes have been required for protection against
postulated high energy line Breaks outside of fhg containmenf

(see Sections 6 and 10).
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SITE CHARACTERISTICS

Geography.éhd Demography

The Indian Point facility is situéted on a 239-acre tract of
land located in Westchester County, New York on the east bank of
the Hudsén River. 'The three-unit nuclear facility is located
approXimately 2-1/2 miies éouthwest of Peekskill, New York and 24
miles ﬁorth;of the New York City boundary line.

The'Indian Point nuclear. facility is surrounded on all sides
by high‘érouﬁd ranging in elevation from 600 to 1000 feet above sea
level. Across thé Hudson River, which.varies in width between 4500
and 5000 feet in the vicinity of the plant site, the»West bank is'
flanked by steep heavily wooded slopes .of the Dunderberg and West .

Mountains to-the northwest (elevations 1086 feet and 1257 feet,

_respectively) and the Buckberg Mountains to the west-southwest

(elevation 793 feet).

The closest cities with populatioﬁs exceeding 25,000 are Newburgh,
New York (1970 population of 26,219, a decrease of 15% since 1960),
and-wﬁite Plains, New York (1970 popﬁlaﬁion of 50;220 a 0.57 decrease
sincé 1960), both located approximately 17 miles- from the Indian
Point éite.. The area within five miles of the site.has a.populatidn
of 18,130 basedAon the 1970 census data. The projected population for

the year 2010 is approximately 74,000 persons. The closest .schools

are located about one mile to the south and east of the site. Figures'



2.2 and 2.3 show the 1970 population and predicted .cumulative popula-
tion data for the year 2010 relevant .to the Indian Point nuclear
- facility.

At the present time the land surrounding the Indian Point site is
residential with large areas devoted to pafklands and a military
reservation. ‘A gypsum plant is adjacent tolthe southwest border of
the Indian Point.site. .Northeast of the site, just within the 1100
meter low population zone radius, is a second industrial area on the
shoreline of Lent's Cove. The closest commercial'airport'is at Whige
Pléins, New York, 17 miles south of the station. Minor seaplane
activity occurs ét Green's Cove, 'about 1.5 miles south of'the plant.

The Hudson River in the aréa of the site is used for commercial
ship and barge traffic and for pleasure bqating. ‘For recreation,
there are several sections of the Palisades interstate'Park on the
west bank, and fishermen's landings, parks and beaches are on the
east bank of the Hudson River, |

The Hudson River is not used for drinking water purposes below
the plant site due to salt water intrusion in the tidal estuary.

The nearest municipal intake of the Hudson River is that for the
City of New fork, which is located about 22 miles upriverbfrom the
Indian Point site, in the vicinity of Chelsea, New York.'-Four
industrial plants within five miles of the site use water from the
Hudson River for industrial purposes and one plant uses a well for

its source of industrial water.
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In a report.prepared by Environmental Analysts, Inc. in June . ’
1972, the population data submitted byxthe applicant was .updated
. _ |
based on the 1970 census, and population projections were made through |
the year 2010. Based on this report there have been no significant
‘demographic changes in the area of the site as described in our
~Februéry 20, 1969 Safety Evaluation Report.
The minimum exclusion distance as provided by the applicant
‘for Indian.Point 3 is 350 meters from the ceﬁterline of the reactor
and 330 metérs from the outer surface of the containment buiiding
to the nearest property line.(Figure 2.1). The outer edges of the
ciﬁies of Newburgh and White Plains, New York, are the nearest
boundaries of densely populated -geographic centers containing more
than 25,000 persons, and both are located approximately 17 miles
from the piant site. However, based on projected populations, the
outer boundary of the more densely populated section of the City
of Peekskill was chosen by the applicant during the construction
. permit sfage of review as. the population center. The nearest
- boundary of Peekskill is 0.63 mile to the northeast; howeﬁer, the
nearesf residential area of Peekskill is (.85 mile to the east.
The aﬁplicant has selected a low population-zoné having an outer
bbundary of 0.67 mile (1100 meters). On the basis that (1).the

population within the proposed low population zone is small

(approximately 50 people) and (2) the area of Peekskill in the

area of the nuclear plant is of a general industrial nature, the
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staff at the time of the construction permit review concurred in -
the applicant's selection of the low population zone.

--Based on the 10 CFR Part 100 definitions of the population center
distance, ‘the egclusion area and low population zone distances (for
which adequate emefgency plans have been developed), on our analysis
of the onsite meteorological data from which.dilution factors were
calculated for various time periods (Section 2.3), and on the
calculated potential radiongical dose consequences of design basis
accidents (Section 15.0), we .have concluded that the exclusion .area .

radius is acceptable from the standpoint of computed doses from all

of the design basis accidents analyzed when the reactor is operated

at the proposed power level of 3025 MwWt.

Nearby Industrial, Transportion and Military Facilities

New- York State Route 9, which passes through Peekskill and
Buchanan, is located on the east bank of.the Hudson River. and
Route 9W and the Palisades Interstate Parkway on the west bank of the
Hudson River. A Penn Central railroad liné passes within 0.85 mile
of the Indian Point 3 containment structure on the east bank of the
Hudson River; on the west bank, a line of the Penn Central Railroad

passes approximately one mile from the Indian Point site. Two'

natural gas lines cross the Hudson River and pass about 620 feet

from the Indian Point 3 containment structure. Based on previous

staff reviews, fallures of these gas lines will not impair the safe

operation of Indian Point 3.
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About 600 to 800 commercial barges and ships on the Hudson
River pass by the Indian Point site each year. The cargoes consist
of petroleum'products, dry goods, and molasses. The applicant. has
indicated that.no river traffic shipment of toxiC«materiais or
explosives currently pass the site. No new environmental hazards
have been identified since thé construction perﬁit review of this
plant. . | |

The staff has reviewedythe'question of airport proximity to
nuclear poﬁer plants in_various other licensing cases. On the basis
of these studies, we conclude that the Indian Point site is-suffi-
.cientl§ far from an airporﬁ of significant size that the pfobability
of a crash at the site is'éssentially that associated with general
.overflights and that the Indian Point facility heed not be designed
or operated with special provisions to.protect thé—facility ;gainst
the effects of an aircraft crash.

The militapy installations in the area include the New Yofk State
Military Reservation (Camp Smith) and ghe West Point Military Reserva-
‘tion. Camp Smith is about two miles and West Point is about six miles
from Indian Point 3.

The closest industry to the Indian Point site ds the Georgia
Pacific gypsum plant located approximatély~0.3 mile southwest of
the Indian Point 3 containment structure. 0il, gas, gasoline, and
molasses storage facilities are located j;st outside Qf the 1100

meter low population zone for this facility.
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Because of the disﬁance that separates these military and
industrial facilities and because of experience gaine& in the
operafion of Indian. Point 1 at the same site,_weAhaVe~concluded
that these facilities will not affect the safe operation of
Indian Point 3.
Meteorolégz

The plantiis iﬁ a general climatic region which is primarily

continental in character, but is subjected to some modification by

- marine air which can penetrate the site area. The general regional

topography ranges from hilly to mountainous. Locally, the plant
site lies along the Hudson River in ,a bowl surrounded on almost
all sides by high ground ranging from 600 to 1000 feet above sea

level. .This topography decisively influences meteorological .condi-

‘tions in the valley in the following ways:

a. Orientation of the valley ridges channels the éirflow;

b. The wind speeds in the valley tend to be lower than in open
level terrain.. '

c. :Differential heatingvof~the hillsides ana the plain at the mouth
of the.valley create local air circulation (e.g., diurnally-

~regulated up-énd—down valley.flowj.

The measured prevailing winds show the influence of valley

channelling. This'channelling effect ie not as'pronouncéd.during

the winter months due to generally‘stronger westerly airflow aloft.
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CUMULATIVE POPULATION VS. DISTANCE 0-5 MILES

"FIGURE 2.2
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Several meteorological étudiés of atmospherié diffusion
conditions have been based oﬁ onsite data. ' The initial onsite
meteorological measurement program was conducted during the years
1956 and 1957. The program consisted of.measurements_of wind
speed and temperaturé taken on a SOQ—foot tower. Data on the joint
ffequency distribution of wind direction and speed were taken at
the 100-foot level and vertical temperature differences between the
'150- and 7-foot levels were measured. These data were.presented in
exhibit L-5 for Indian Point 1 (Docket No. 50-3). The total joint
frequency data recovery for this period is not now known because
the dafa were presented as fractions of recovered data and the
original records were not kept.

Another meteorological study was conducted during thevyears
1969 and 1970. This study was conducted primarily to describe the
diurnél wind directiog reversals in the Hudson River valley. Measure-
ments 6f wind and temperature were made on a 100-foot tower in the.
same 1ocation as the now aismantled 300-foot tower and at other
stations along the Hudson-River located within five miles of the site.
Data collected in this program were taken for the period November 26,
1969 - October 1, 1970, with recovery rate néar 80%. . Joint frequency
distribut10ps of wind direction and speed by vertical temperature
differenge class were not presented in this study. rHowever, the

applicant concluded that the annual average statistics of wind

direction and speed, and of vertical temperature difference were
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substaﬁtially the same as the 1956-1957 data, t?ereby‘indicating
that meteorological conditions are reasonably consistent from year
to year.. Diurnal valley flow wind revefsals were found whenever the
winds aloft were very light. |

More recent data were acquired by the applicant during the years
1970 - 1972 utilizing.the lbO—foot<tower. These data provided the
basis for making a meteorological aﬁalysis of the site in accordance
with current staff practices and verifiéd the representativenes of
pf the 1956-57 data.

It is thé Regulatory staff's practice to utilize-for offsite dose
calculations meteorological data that have begn collected for at least
one continuous year with a dafa recovery rate of at least 90%. qu to
ﬁumerous‘equipment failurés, the applicant's meteorological data
‘recovery rafe was often below 90%’during_the 1970-1972 years.

Consequently, for use.in its accident analyses, a composite year
of &ata was constructed.by,the staff whére the recovery rate was 95%.
This composite year consisted of January-July 1970, August 1971,
Septeﬁber—October_l972, and November—Decembe;~l970. |

Additional modifications of the applicant's data were made to
have the data conform with present staff methods. The applicant
recorded wind speeds and directions at the 100-foot elevation, whiie
‘temperatures were measured at the 95-foot and 7-foot levels. The

wind speed measurements were adjusted by the staff to represent wind



{
speeds .at a 1evel of 33 feet (the heigh; assumed for ground level
- release calculations) by uée'of a-pdweri1awzextrapolation. The .
" temperature difference between the readings-ét the 95-foot and
7-foot levels were extrapolated to température differences simula-
. ting recording instrﬁments at 150-foot ;nd 30-foot levels. This new
vertical temperature difference calculaﬁed'byathe'staff utilized a
logarithmic method to extrapolate the méasured vertical temperature
difference; !.
Additional data were submitted by éhe applicant,in support of
other meteorological models. In Supplement l4,of_the.FSAR, the
applicant preéen;ed an analysis of diffésion conditions using the
'fspliplsigmavmodel”vto allow fpr.greateﬁ wind meander, a procedure
to allow for diffusion to the discance of the abtual site boundary
by direction.instead of the minimum sité boundary, -a pfocedure.to
allow for the effect of averaging.diffuéion conditions over. a
two-hour period, and a ﬁuébulent buildiqglwake diffusion model
developed from New York University wind?tunnel tests. - The applica-
tion of any one of these four'meteoroldéicél models. would result in
significant reductions in the calculate4 off-site doses. Although
N !
the staff felt that these meteorologicay models have some merit,
they were not accepted at this time. Aﬁong the reasons for not

accepting these proposed meteorological models was the concern that

the instruments that recorded the basic dataAwere not sufficiently
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accurate in the wind speed“rgnge'éf‘interest.-'Additional-studies using_
more accurate instruments and conditions simulating ﬁinds below 4 mph

- may be-acgeptable-to~the staff at éome-future daté.x’

“We.concluded that the applicant did not provide sufficient

- Justification for the use of tﬁese‘ﬁéteorological models for evaluating
the radiological -consequences of accidents at this- site; .consequently
we usgd'our,éwn, more conservative meteorological models.

Utilizing standard staff practices, an evaluation of the meteor-
~ological:diffusion chargcteristics.qf'the site -was made for both .
-.accident.analysis and routine release analysis purposes.

The evaluation of the:.calculated offsite doses resulting from
radioactive releases due to postulated:accidents requires calculations
. of  the relative concentration, X/Q,{for:the first 30 days following an
assumed accident. The impact of routine radioactive releases fequirés
calculations of an annually ayeraged~X/Q. These relative concentrations
were then incorporated into dose analyses.

Accident dose analyses utilize'daléulated X/Q values which
vary with time. .The staff uses its most conservative -assumptions
.- when calculating :the X/Q vélues for the first eight hours following
an assumed accident. Additionél‘credit is giyen for diffusion and
spread of the gaseous plﬁme for time periods beyond the first eight
-hours.

The calculated dose at the ﬁinimum exclusion radius‘(330 meters)

at the end of the first two hours and the 30'day dose at the low-

population zone (1100 meters) must be within 10 CFR Part 100 limits.
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In tﬁe evaluation-of the diffusion of short term (0—2 hr) acci-
dental releases from the plant, a ground ievel release was assumed
with a building wake factor, cA; of 1000 square meters. -The relative
concentration, X/Q, using the composite year of data (1970-1972), which
- is exceeded 5% of the time was calculatedito be l.8x10—3 sec/m3 at the
minimum exclusion radius of 330 meters. 4ihis relative concentration is
equivalent to a dispersion condition produced by Pasqﬁill type F
stability and a Wiﬁd.speed of 0.7 metefs/second with the building wake
effect being limited to a factor of three over the diffusion condition
produced -by a point source. A similaf analysis of the 1956-57 data
tends to éonfirm these results. Our meteorological consultant, the
National Oceanic and Atmospheric Administration (NOAA), has calculated
é similar X/Q value and the applicant estimateé a value which- is 40%
lower (less conservative) than ours.

In addition to calculating the X/Q values utilized in the two-
hour dose at thé exclusion radius, the staff calculated X/Q values
for the 30-day dose at the outer.boundafy of the low population zone
(LPZ) . Using the diffusion models presented in Regulatory.Gﬁide 1.4,
"Assumptions Used for Evaluating the Potential Radiological Consequences
ofAé Loss 6f Coolant Accident for Pressurized Water Reactors', and'the
onsite meteorological data, the staff calculated -X/Q values at the LPZ
of 4f7x10_4 sec/m3 for the 0-8 hour period, l.4x10_4 sec/m3 for the
8-24 hour period, 6.5x10',5 sec/m> ‘for the 1‘—4 day period and 2.2x107°

sec/ms for the 4-30 day period. The applicant has presented values

which are in essential agreement with the staff's values for the first
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24 hours but are a factor of two to three less for the time period
from one to 30 days.

In our evaluation of the diffusion conditions associated with
routine effluent releése, the maximum annual. average relative
conéentration, 2.6X10—5 sec/mB; was calculated to the south-southwest
of the plant at the site boundary (330 meters). Both the applicant
and our meteorological consultant'(NOAA) have presented yalues’which
are in esséntial.agreement wi;h ours,

As discussed in Section 11.0 of this Safety Evaluétion Report,
concerning effluent releases, the maximum annﬁal average‘chcentratioﬁ
at a location seven miles south of the plant is 2,4xiO_7 séc/m3.

. We have concluded that the composite year of data presented in the
FSAR pfovideS»a reasonable basis for estimating atmospheric diffusion
conditions during accidental and routine géseoué effluent releases

from the plant. .It-is not expected that subsequent data collection

and analysis will change our. estimates significantly because the

data from the years 1956, 1957, and l96§ confirm the climatic_repre—
sentétiveness_of the data fpr the composite year.

Hydrology

The plant is located on the east bank of the Hudson’River and
is affected‘by ocean tides_és modified by estuary effects between
(the ;ife‘and the_ocean. -Runoff from precipitation-type floods, storm
effects along the coastline, or a combination of‘these-types.of events

can cause local high water levels. Such situations are common along




estuaries such as the Hudson River. Similarly, low water levels are
affected by tides, runoff, and cyclonic type storms‘such'as hurri-
canes which can depress watér levels by éssentially blowing water
downstream. Normal ﬁéximum tidal flowé at the site, in both the
upstream and downstream directions, vary yetween 250,000 and 300,000
cubic feet per second (cfs). Plant grade is about elevation 15.3
feet above mean sea level datum fMSL). Tﬁe intake strUgture at
elevation 15.0 ft. MSL is of the outdoor type with the safety-related
service water pumps lpcated landward of the circulating water pumps.
Other safety-related facilities are mofe landward of the intake
structure.

The Hudson River is used for water sufply in the area, but only
for industrial cqoling purposes near the éiﬁe; The river is used
for public water supply some 30 miles dpstfeém at'Poughkeepsie,
aqd'may be used as a supplemental New York City source at Chelsea
(22 miles upstream of the plant) during drought conditions.' Ground
water in the area is generally-used for industrial and commercial
purposes,.with some limited residential usége on the west side of
the river at Stony Point. |

Floods from both runoff and hurriéaneLinduced mechanisms have
occurred in the area. The highest histériéal water level in the plant

vicinity occurred in 1950 when a water lével of 7.4 feet MSL was

-récorded about one-half mile downstream of the site.




2-17 "

The potential for site floodiﬁg from precipitation events,
hurricanes, upstream dam failures, and from combinations thereof has
beén inQestigated by the applicant and evaluated by'the staff. Water
levels at the site for a probable maximum flood (PMF), a prdbable
maximum hurricane (PMH) surge, coincident precipitation;fype floods

- and hurricanes,‘and dam failures during various floods have been
estimated. A PMF or a PMH is considerea the upper limit of bdtential
flooding that can reasonably be expected to occur at this partiCular
site. The applicant's analyses of flooding events indicate that the
worst such evént reasonably poésible would be‘the.coincident occurrence
.of the runoff from a precipitation-type flood approximately half as
severe as a PMF timed to occur with the worst conditions produced by
a éurge from a hurricane'approximately‘half as severe as a PMH, and
an arbitrarily assumed failure of a large upstream dam. This éstimaie
of the water level at the site for such an event is elevation 15.0 feet
MSL, and includes an allowance of ‘1.0 foot for coincident ane acfion.-
The individuél occurrence of either a PMF or a PMH, however, were edch
estimated by the appiicant to produce water levels at the site of 14.0
feet MSL and 14.5 feet MSL,; respectively. Each.estimate contains an
allowance of 1.0 foo? for coincident wind—generatéd’wéve action. Based

upon a comparison of the applicant's estimates with similar determinations

at other locations in thevNortheastern U.S. and upon a review of the
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applicant's'compgtational techniques, wé concur with the applicant
in the estimates of watervlevels at the site for these events,
_exclusive of the allowances provided for coincident wind-geherated
wave action.

We have independently estimated wind—génerated wave action
coincidenp with either a PMF,‘a PMH, or other reasonably extreme
combinationsqu less severe'events. Ouﬁ analysis was based upon an
agalyticél technique developed by the Corps oﬁ_Engineers using a
postulated 45 milé per hour overwater wind speed as the cause of such
‘wave action. To assure that the plant will be safely.shug down before
wave action could cause a loss of functiph of service water pumps,
the Technical Specifications require.plaﬁt shutdown for water levels
approaching 15 feet MSL:-and appropriate émergency procedures to
protect service water pumps..

At the feques; of thé‘staff, the applicant has analyzed the
capability of local site drainage, inclu@ing the roofs of safety-
related structures, to store and/or passithe runpff from precipita-
tion events aé‘sgvére as could be producéd by a local probable
mggi@um storm. Although such facilities would undoubtedly overflow
during_sevgre rainstorms, the analysis hés indicated that no less of
safety—related funétions from such an event is anticipated.

The applicant has arEitrarily asSuméd the failure of upstream

dams coincident with floods of a‘severity approximately half
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‘that of a PMF aﬁdAha$ determined thaflwater levels at the ‘site would
be somewhat less severe than woula be .produced By é PMF or PMH‘as
discussed above.. On the basis of 6ﬁr‘review,”wevagree.

The water levels which couid be produced from tsunamis. at -the
‘éite,‘are>cbnsidéred to bé substantially less than those WBich‘can
" be produced from a PMF, PMH, dam failures,'oﬁ reasonéble comﬁinations
of such flood producing méchanisms..

Ice-induced floodiﬁg ét‘the»site to levels‘approaching thdse
estimated for a PMF, or'PMH, dam failures,.or reasonable combinations
of such flood producing>mechanisms, are not considered credible
because of thé adjacent extremeiy wide and relatively deep river
channel.

The complete loss—Of—cobling water at the Indian Point site is
not considered éredibie because water can reach the site from both
upstream and downstream sources.

The potential exists for minorlfloodihg in the>vicinitykof the
outdoor intake structure that could be produced by wave action,-
coincident with severe river flood levels. The staff has“reqﬁireﬁg”‘ﬁ
the applicant to provide for such extreme conditions:by instituting
plant shutdown for water levéls approaching elevation 15 feet MSL
and to protect the service water pumps in.such‘sifhations."

Low water leVels'are'influenéed by both dfoughés'aﬁd-tides.

Extreme low water levels are caused primarily by severe wind storms,
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such as hgrricanes, where storm winds ﬁend‘to.blow estuary water
downstream. The safety—reiated gffécts of low water levels at the
-site are related to the ability of thefservice water pumps to»provide
‘a coptinuops waterlsupply. The app;icgnt hgs shown in the FSAR that
‘theiservice yater pumﬁs, located in the outdoqr intake structure at

elevation 15.0 MSL, reach to elevation;lS.S feet below MSL. Mean
low water, based on published UL-S. Co;s;'and Geodetic Survey records,
 is approximately elévation 1.5 féet below MSL. The Coastal<Engineering
Research Center's records of the 1932 apd 1959 historical low water
levels at New York City have been-extrapolated to the site by use of
U. S. Coast and Geodetic Survey tide diﬁference inference techniques
to indicate that low water levels at the site of approximately
elevaéion 5.5 feet below MSL have been-éxpexienced. The 13-foot
difference between the apparent historical low water level and the
v ; } Co :
service water intake is considered by the.staff to provide adequate
assurance of a dependable safety—relatea water supply.

Ground water occurs in both unconsglidated surficial deposits,
and the fractures'gnd solution channels;in the underlying bedrock.
The su?ficial deposits range in thickness from a few feet in hills
to several hundred féét in the valley fiood plains. General surficial
deposit grqund water movemen; at riverbank locations is considered to
be toward the ;iver,'except where high Qell pumping rates are employed
(which are not expected at the site), o% during relétively short

periods of high river levels. Use of ground water within five miles
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of the site has been reported by the'applicant in several‘éategories;

Y public water supply and commercial, industrial, ‘and'p-rivate‘us'e. The

only public water Supply use within' five miles is at Stony Point across
thevriver where water is drawn from shallow wells at a rate of about
550 gallons per minute. Most of the rest 6f'the local wells take
water from the deeper bedrock aquifer.. Withih,two to three milés of
Indian Point, almost all wells have been abandoned and connectibns have
been made to public water supply systems. -We hévevreVieWed the
potential for COntaminétion of'groﬁnd water sources frdm the ?lant and
hévé concluded that such contamiﬁatidhjis highly unlikély because of
the-direction‘of-ground water merment'and‘ﬁhe very limited use of

ground watér in the plant vicinity.

‘Geology, Seismology, and Foundation Engineering

The staff has completed its review of the geology, éeismology,
and foundation engineering matﬁers relating to Indian Point 3 and
has concluded that the.site foundation conditions éfe'acceptable for
the faCility; This conclu;ion is based on reports from ;ur.consultants,
the U. S. Geological Sﬁrvey (USGS) ‘and the National Oceanic aﬁd

Atmospheric Administration (NOAA), formerly the U. S. Coast and

. Geodetic Survey. These reports are included as Appendices D and E,

respectively, in the Safety Evaluation Report issued on February

20, 1969.
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‘The U.S. Geological Survey stated %hét "There'are no known active
. faults or other young geologic Structurés in the area that coﬁld be’
expectéd'to logalize'eapthquakes in the;immediate Qicinity 6f.the
site. Although several ancient faults occur in the area, none appears
to.have been tecton;cally active since glacial’fimes, or fof at. least
the past s?veral hundred thousand years.'"

Likewise, in its evaluation of the seismological aspects of
the site, the U. S. Coast and Geodetic Survey (now NOAA) stated
fhat "based on the.review of the seismic history of the site
and the related geologic considerations; the Coast and Geodetic
Survey believes that the applicantfs‘pr5posal,toluse 0.10g for
representing earthquake disturbanbes‘likely to occur within the
lifetimevof the facility to be-édequate.i The [Coast and Geodetig]
Survey agrees with the applicant that 0.15g would provide adequate
basis for designing proteqtion against léss of function of components
importan; to safety;"

With regard to the ground which qupoyts theAstructurgs at Indian
Point 3, ;hé applicaﬁt's,gedlqgical.qons;ltant concluded_that there
were no éavernous ;onditiqqs.within thelﬁedrock_at the sitei It based
this conclugi@n'on detailéd studies of'two nearby quarries and borings
drilled at thelsitg.v The'applicant repo#ted that When'excavations were
made for Units 1, 2, and»3 cavernous conaitions were not encéuntered.
This conclusion is suﬁpofted by a representative from the U.S. Geological

. :

Survey who visited the site and ordlly reported that there were no

cavernous conditions.
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The staff has also reviewed various aspects of the foundatiéns
for Units l,.é and 3. The appiicant stated that "The Unit No. 1
structures are now at least 12 years 01& and there has never been’
any evidence of settlement cracking or other settlement related problems.
Ihe same can be said for recently completed Unit No. 2 structures.'" No
evidencg of settlement relate& problems has Been observed with thg
Indian Point 3 structures during their construction.

Based on the performance of these foundations and the earlier
reports of the USGS and NOAA, ﬁhe foundation conditions at Indian Point

are acceptable.
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) DESIGN‘CRITERIA ~ STRUCTURES, COMPONENTS, EQUIPMENT,.AND SYSTEMS

Conformance with AEC General Design Criteria

The Indian Point 3 plant was desighed and is being constructed

on the basisAof the proposed-General Design Criteria, published

@

_July 11, 1967. Construction of the plant was partially completed and

the Final Facility Description and‘Safety Analysis Report had been

filed (filed on December 4, 1970) when the Commission.published its

revised Generél Design Criteria in February 1971 and the present

ve;sion of the gr;teria,in July 1971. As a result, we did not require
the applicant tb reanalyze the plant on theﬂbaéis!pf the revised
criteria. However, our technical'réview_asseséed the plant against
the‘Genergl Design Criteria now in effect and”we have concluded tﬁat
thg plant design.éonforms to the inten; of these newe;-criteria.

Classification of Structures, Components and Systems

The applicant has élassified phe seismic design of‘p}aqt struptufés;
compon§n£s and systems into three pfincipal categories. ‘Class.I*.includes
those.strucﬁqres, components.and-systems whose failuré might cause-or in-
crease the severity of a loss-of-coolant aqcident,’or resul; in an

uncontrolled release of significant amounts of radioactivity, and those

structures, components and systems essential to safe shutdown and

isolation of the reactor. Class II includes those structures, comﬁonents

and systems that are important to reactor operation, but not essential

% In this Safety Evaluation Report, the staff utilizes the words ‘Category I as

- equivalent to the applicant's seismic Class I notation.
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to safe reactor shutdown and whose failure would not result in the
release éf significant amounts of radioactivity. Class IIT includes
those strucfures, Sysfems aﬁd componénts that are not directly related
to.réactor operation or containment. Inraddition, some structures
have a mixed claséification when they are basically a Class II or
Class III designation, but contain components or systems of-a Class
I or Class II designation. ;
Wé find these classifications to befacceptable ana.we have concluded
that thevapplicant placed all safety-related structures, systems, and

components in their appropriate category.

Wind and Tornmado Criteria

The appiicant has considered the effects of ﬁornado loads in the
design of Category I structures. Tornado wind loading was taken
as.a 300 mph tangeﬁtial wind traveling with a translational velbéity
of 60 mph. Also considered as a separaf:e‘ and combined loading

condition is a 3 psi pressure drop external to the structure.

The wind loading and pressure drop parameters are. consistent with

. the genefally accepted criteria used for nuclear power plants. ASCE

Paper No. 3269 was utilized to determine the loads resulting from

these wind and tornado effects. We have éonéluded thaf in the design
of the faéility, the methods of convertiﬁg wind and tornado velocities
into forces’on the‘structures are in acco?danée with the state-of-the-

art and are acceptable.
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Water Level (Flood) Design Criteria

The -applicant establishéd that the most severe flooding condition
corresponds to a water elevation of lS.feet‘aboVe mean sea level (MSL).
This elevqtién is lowef by three inches than-the critical elevation
‘at which water would start seeping into the lowest of the plant
i~buildings.>

As discussed in Section 2.4 'of this report, the staff concluded
that fldoding levels under the most extreme conditions could reach
a level of 15.0 feet MSL, é#ciusive of wind-generated wave éétion.
Wind—generéted wave action could\raiée the flooding level above
plapt;grade.in-the'viéinity of the service water pumps.

In the event of wind-génerated wave action in conjuncfioh with
extreme flooding conditions, the ﬁlant will still be protected. In
this unlikely event, the plant will be shut -down in accordange With
* the Téchnical'Specifications, and the service water pumb area will
be protected.” Other areas, such as the diesel géherator'area, will
not require additional protection from the wind-generated waves in
that these waves rapi&ly diésipate once they sfrike land. - Caiculations
-have shown that the plant iﬁtake structure can bear a hydraulic
load associated with 21 feet of water.; Therefore, we have concluded
that ‘the intake structure can withstand the additional hydraulic load
produced by wind-generated waves.

Consequently, the combindtion of the elevation of the plant

structures, the load-bearing capability of the intake structure,
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and the Technical Specification requirements on plant operation and

service water pump protection, result in acceptable conditions to

protect the plant against flooding.

Missile Protection Criteria

Various structures at the Indian Péint 3 site have.been designed
and constructed to withstand the effects of tornado generated missiles.
Among these structures are the primary auxiliary building, the control
room, the containment; the diesel generator Euilding, the céble
tunnels, and the waste hold-up tank pit. n

The tornado‘generated missiles include a spectrum of‘possible
items that ~could be/dislodged during tornadic winds and become
missiles. The missiles assumed by the applicant include tworhorizontal
missiles: a four inch by twelve inch by:twelve foot wooden plank
traveling end—on at 300 ﬁph and an automobile weighiﬁg two tons with
a contact area of 20 ft? tra?eling not more than 25 feet off the ground
at 50 mph, and two vertical missiles: a’'four inch by twelve inch by
twelve foot woodén plank at 90 mph and a:passenger car weighing two
tons at 17 mph less than 25 feef above the ground. We find that the
missile criteria utilized by the appliéant afe-adequate on the baéis
that they have Been used on previous plaﬁts.

The effects of missiles generated inside of the containment

have also been considered. The reactor coolant system is protected

by a three foot thick concrete shield wall which encloses the reactor
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coolant loop and the pressurizer. A two foot thick concrete operating
floor provides additionai prdtection against intefneilf generated
missiles. The effects of'missiles generated by the fracture of con-
trol fod drive mechanisms have also.been considefed. A structure over
the control rod drive mechanismé has_been pfovided to block any such
potential missiles. We have concluded fhat’the measures taken to
provide protection agaiﬁst internellyAgenerated missiles are acceptable.

Protection Against Dynamic Effects Associated with the Loss-of-Coolant.

Accident

The applicant has provided protection against pipe whip in
accordance with the criteria in Regulatory Guide 1.46 '"Protection .
Against Pipe Whip Inside Containment'". The piping/support systems

have been dyﬁamically analyzed by the time-history method for each

: ‘postulated,break.

"We conclude that the appliqant has provided adequate pipe whip

restraints to protect against postulated breaks, both, longitudinal

-and circumferential at specified locations within the reactor coolant

pressure boundary and in the main steam and feedwater systems.

Seismic Design

We and our consultant, Nathan M. Newmark Comnsulting Engineering

Services, have reviewed and evaluated the seismic design input criteria

employed by the applicant with reference to structures, systems and

- components. The seismic loads are based on horizontal ground

accelerations of 0.10 g for the Operating Basis Earthquake and 0.15 g




for the safe shu?down earthqqake with vertical accelerations equal

to two-thirds the horizontal groﬁnd accelefafioné. The cgﬁsultén£'s

report is attqchea as Appendix B; ' )

_The seismic design response spegtra curves were prgsénted in

the applicapion for a construction permit and found accéptéble; The

modified earthqqake time histo;ies uséd for component equipmeﬁt

design were adjusted in»ampli;ude aﬁd frequency to envélope‘the

response spectra specified for ghe site. We and our séismic design

consultant coﬁclﬁde that the>éeismic input ériterié-proposéd by thé

applicant provides an acceptable basis for seismic design.
The'mbdal‘fespéhsé multi-degree—of-freedom method and the -

normal mode-time History method are used for the analysis of all

- Category I strﬁctures, systems and components. The vibratory

motions and the associated mathematical models account-for the

soil—étructure interaction and the coupling of all coupled

Category I structures aqd plént equipment.- GoVerning:reSPOHSe

- parameters have been coﬁbined by'the'square'root of the sum of the

squares to obtain the modal maximums when the modal response

SPECtrum method is used. The absolute éum of responses is used for

closély,spéced>frequencies. Horizontal and vertical floor spectra

inputs used for design and test verification of structures, systems

and components were generated by the normal mpde-time history method. .

Torsional loads have been adequately accounted for in the seismic
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analysis of the Category I structures.l Vertical ground accelerations
were'assumed to be 2/3 of the horizontal ground'accelerations.and the
horizontal‘and vertical effects were.combined‘simultaneously.‘ Constant
vertical load factors were employed only where analy31s showed.suffi—
cient yertical ampllflcations in the seismic system being analyzed

We and our consultant have reviewed the information provided by
the appllcant and find the seismic system and subsystem dynamic
analy31s methods and procedures used by the appllcant acceptable

As part of the review of Indian Point 3, the staff concluded that
the applicant' s seismic 1nstrumentat10n program requlred augmentatlon.
In response to the staff s requlrement for additional seismic 1nstru—
mentation the appllcant has added three peak shock recorders-on :
the contalnment base mat in a tr1—ax1al—arrangement. The appllcant
also added recordlng accelerographs on one steam‘éenerator, one
reactor coolant pump, and on the preSSurizer A plan for the

utilizatlon of any acqulred selsmlc data will be developed before

an operating license is 1ssued

‘wé conclude that the type, number, location and utilization of

’ strong motion accelerographs to record seismic events and to provide

’ data on the frequency, amplitude and phase relationship of the seismic
|
|

response of'the contalnment structure correspond to the recommendations

of Regulatory Guide 1.12, "Instrumentation for Earthquakes" and is acceptable.
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Design of Cetegorzgl Structures

The review and evaluation of the Category I structures included

the structural foundations, the containment, the auxiliary building,

the control room, the intake stfucture, an& a portion of the pump-
house. The-éfructures were built from a cqmposite of structural

steel and reiﬁforced concrete meﬁbers.‘ In geperal,‘the strgctures
were deeigned as continuous systems. The various structural com-
ponents that Were integrated into the continuous structures consist of
slabs, walls,lbeams, and columns.

The aﬁaiyses were baeed on elastic.analysis procedures with the
design being executed using the working stress deeign'method and
the ultimate strength design method. The design method for reinforced
concrete fOliOWed that of ACI 318-63, with the use of specific loading
combihations applicable to nuclear power plent design coqditions.

For the.sfruceural sfeel the AISC Specificatiens were utilized.

The loading combinations used for the design of the structures
included normal dead and live loads, accideet loads, wind and tornado
loads, the flood loads, the missile loads and the earthquake ;oads.

The applicant has epecified and utilized numerous loading
combinaﬁione for the normal 1oadiﬁg conditions as well as for the
severe loading’cenditions that include the eccident} the tornado

and/or the safe shutdown earthquake.
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As a result of the review. and evaluation of the criteria and the
procedures related to.the design and.construction, we conclude that

the Category. I structures have been acceptably‘designed‘and constructed.

Mechanical Systems and Components

Dynamic. System Analysis and:. Testing

The staff has revie&ed the effects of dynamic loads pn:the
Indian PQiﬁt_B reactor coolant pressure boundary and on the reactor
internal structufes.-

Because of the similarities of the Indian Point 3 design to..

Indian Point 2, the applicant has designated Indian PbintAZ as the

_.prototype plant from which preoperational vibration test results are

‘applicable:in evaluating the- design adequacy of the reactor internal
vs;ructufes of the Indian Point: 3 plant. A vibrationgl test program
was conducted at Indian Point 2 which included varibus operational
flow transients up to a temperatu;é-aqd pressure of 530°F and 2200 psi,
respectively.. The response characteristics of vib;atory strain,
hacceleraﬁion, and pressure signals wére analyzed in terms of major
.frequepcy cbmponents.for obtaining modal contributions and to define

the dynamic behavior under flow induced excitations.. These test results

. were reported in Topical Report WCAP-7879, "Four .Loop. PWR Internals

- Assurance -and Test Program." The staff has reviewed this topical report

and has concluded that the vibration testing program conducted at the
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Indian Point 2 plant aéceptablfvdemonstrates the integrity of the
Indian Point 2 reactor .internals to withst;nd flow-induced  vibrations
under normal operating conditions. ‘The staff aiso conClﬁded that
these tests on Indian Point 2 serve as' a prototype for other four
loop Westinghouse plants, similar in design to Indian Point 2, in-
 cluding Indian Point 3. fhus, only a confirmatory preobérational
Vibration test in accordance with Regulatory'Gﬁide 1.20 will be’
conducﬁed on Indian Point 3. On the bésis of the applicability of
the.Iﬁdian Point 2 tests and conformance -to Regulatory Guide 1.20,
“we have concluded that ﬁhe vibration testlprogram is acceptable.
The reactor infernal structures must also withstand the loadings
- associated with the simﬁltaneous occurrence of a LOCA and a safe shut-
~ down earthquake (SSE). The abplicant has‘applied the results of Topical
Report WCAP-7822 'Indian Point}Unit No. 2, Reactor Internals Mechanical
Analysis for Blowdown Excitation' to demonstrate the_capabilities of
the Indian Point 3 reactor internals. Tﬁé staff has reviewed this
topical report including the mathematical:models, analytical procedures
and methods, allowable stress criteria, aﬁd‘allowable deflection and
stability criteria. Thg staff concludes that the topical report is
acceptable and applicable to Indian Point{3. The staff also concludes

that the Indian Point 3 reactor internals will withstand the simultaneous

" occurrence of LOCA and SSE loadings within design limits.
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The consequences of vibration in other parts of the reactor

coolant pressure boundary (RCPB) have been considered by the staff.
In accordance With the provisions of USAS B3l.i.0, é vibration
operational test program wiil be.performed during staftup and initiai
operations. This tést program will Qerify‘that the biping and

piping restraints within the RCPB have been designed to withstand’

~ the dynamic éffects of valve closures, pump trips and other anticipated

events which could cause significant vibrations. These tests will

simulate transients that "are EXﬁeéted to be experienced during reactor

operation and will demonstrate that tﬁé requirements of USAS B31f1;0

~ to minimize wvibrations have been met.

.Category I Components Outside of the Redctor Coolant Pressuré Boundérz

" All ‘safety-related systems, components, and eqﬁipmeht outside of
the'reactoriéoolant pressufe béundary_are Categofy I and arémdesigned
fo sustain normél loads, anticipated transients and ore halfvof the
éafe shutdown eartﬁquake (SSE) within the appropriate'code allowable

stress limits. These same systems, components, and equipment are also

"designed to sustain the SSE within stress limits which are comparable to

’

those associated with the emergency operating condition category of

current component codes. We have .concluded that these stress criteria

" provide an acceptable margin of safety for Category I systems and

compdnénts outside of the RCPB which .may be subjected to seismic

loadings.
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Sedsmic Qualification of Category I Instrumentation and Electrical

Equipment

A seismic qualification program for all Category I instrumentation

~and electrical equipment was iﬁplemented to confirm that (1) in the

event of a safe shutdown earthquake, this:equipment will function
properly during the earthquake and following the post-accident
operation, and (2) the support structures’ for this equipment are

adequately designed to withstand the seismic disturbance. The

operability of the instrumentation and electrical equipment was ..

ensured by testing. The design adequacy of the supports was
assured by.either analysis or testing. The results of these tests
and aﬁalyses are described in Topical Report WCAP.7397-L "Seismic
Testing of-Electrical aﬁd Control Equipment". We have evaluated
this-repo;t and conclude that it is acceptable and applicable to
Indian Point 3. ‘

Additional information on this subject is given in Section 7.8

of this Safety Evaluation Report.
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"REACTOR

Summary Description

The Indian Point 3 core is similar to that of the Zion Unit 1

core -and consists of 193 fuel assemblies with 204 fuel rods per .

- assembly. The active heat transfer surface area for each plant is

approximately 52,000 ft.? The proposed initial power level for the

Indian Point 3 core is 3025 megawatts thermal (MWt) as compared to

3250 MWt for the Zion Unit 1 core. 'A‘comparison of the Indian Point

3 and the Zion Unit 1 thermal hydraulic, and core mechanical and

nuclear design parameters is given in Table 4.4.

Mechanical Design of Reactor Vessel Internals

For normal design loads of mechanical, hydraulic,and-therﬁal
origin, including anticipaﬁed'plant ﬁransients’énd the operational
basis earthquake, the reactor internals weré designed to—the stress
limit criteria of Article 4 of the ASME>Boiler aﬁd-Pressure Vessei
Code Section III, 1965 Edition.

The reactor‘internal componeﬁts have been desiéned tb withstaﬁd

the"ldéds calculated to result from a‘loSs—of—coolant accident (LOCA),

-the safe shutdown earthquake (SSE).and the»coﬁbination of these

postulated events, utilizing the criteria described in Section 14.3.3

of the FSAR, and in Toﬁical Report WCAP-7822, '"Indian Point Unit

‘No. 2 Reactor Internals Mechanical Analysis for Blowdown Excitation".

These criteria are consistent with the comparable Code emergency and

faulted operating condition category limits and the criteria which
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have been accepted for all recently licensed plants. Accordingly,
we have concluded that these design criteria are acceptable.

Nuclear Design

The nucleaf.design of the Indian Péint 3 reactor is esseﬁtially
the same as that for Indian Point 2 and ' Zion Units 1 and 2 pfeviously
reviewed by the staff and fOund apceptagle. The design ppwér level
and avefage linear power density for Indian Point 3 is intermediate
to Indian Point 2. and Zion as shown in iable‘4;3 below. Our con-
clusions concerning the adequacy of the nuclear design presented
in the Safety Evaluations for the above 'cited four-loop Westinghouse
designed reactors apply EQ Indian Point 3 in most areas. These
include design bases, reactivity'controi provisions, reactivity
coefficients, nuclear design methods, and the general concept of

reliance on ex-core neutron detectors for power level . and power

distribution monitoring and safety system functions.

TABLE 4.3

Design Power Level and Average Linear Power Density

! ' - Average Linear

Plant ' Power Level (MWt) Power Density (kW/ft)
Indian Point 2 2760 - 5.7
Indian Poinf 3 A 3025 , ‘ 6.2

Zion 1 and 2 3250 ‘ 6.7
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" We have examined the effects of fuel densification on the core
power monitoring requiremenﬁs and have concludedrthat_IndianvPoint
3's system of reliance on ex-core neutron detectors 'is agceptable.
This conclusion is based on the fact that the largest total

peaking factor; F., expected during operation of this- nuclear-

Q’
power plant is smaller»than_the peaking factor (and its associated
power level) which meets emergency core cooling acceptance criteria.
This éomparison is &iscussed below. |

, ' . Fuel.densifigation has Been-observed innsome_Westinghouse

manufactured fuel. Densified fuel can result in local power

1

spikes, greater stored energy -in the fuel, and a_redﬁced heat

transfer capability within the fuel. (See.SectiOn 6.5 of -this

Safety Evaluation for a more compléte discussion). The effects of
fuel densification .on the operation of Indian Point 3 have been calcq—
lated. It was determined that the'cofe can belbperéﬁed with densified

fuel at a power level of 3025 MWt, and_an)FQ3 of 2.56, and will meet

‘the AEC's emergency core -cooling acceptance criteria,
In a separate series'of,calcﬁlations,Athe;total peaking factor,

F., with densified fuel, was calculated for numerous'operatiﬁg condi-

Q

tions. To be conservative, this group of calculated F_'s was calcu-

Q

lated for many extreme control rod'configurations not expected under

usual operating conditions. These calculated values of F have

Q

_ been correlated with the percent of axial offset. Axial offset

is defined as the percent of the difference between the power levels
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of the top and bottom halves of the core?'divided by their sum.

The correlation shows that F., < 2.56 when' the axial offset is in

Q
the range of -14 to +12 percent. The axial offset of the Indian

Point 3 core is determined from measurements ﬁade by the ex-core
detectors. ‘'To account for ex-core detector uncertainty the Technical
Specificationsvlimit the measured akial offsets from -11 to +9
percent when the core is at the design power level.

On the basis that the largest F., value that satisfies -emergency

Q

core cooling limits .equals or exceeds any;F value allowed by the

Q
Technical Specifications, the use of ex-core monitors satisfies
the core power monitoring réquirements.

The reaétor is protected agaihst uncoptrolled axial xenon
oscillations. It is predicted to be stable against azimuthal
oscillations. This will be verified by tests in Indian Point 2
and/or Zion 1.

We conclude that these measures and tﬁose described in the FSAR
assure that FQ limits will be maintained and allow safe operation
of the reactor at the deéign power level of 3025 MWt.

In addition to the proQisions required%for power maldistribution
detection, control, aﬁd proﬁection, a‘limifed number of fixed in-core
neutron detectors havé been included in th; Indién Point 3 design.

Such detectors have also been included in the Indian Point 2 and

H. B. Robinson reactors. The fixed in-core detector system consists




of eight flux thimbles located symmetrically (radially and axially)

throughout the core, "‘Each thimble will have four miniature detectors

235

(sﬁall argon filled, highly enriched U 'fission chambers) with a
sensitive length of -about one inch and will be about 0.1l5 inch in
diameter. Individual detectors have a de;igﬁ limit of about

3 x 1021 nvt.

Tﬁe detectors will provide input to a computer. The readings
for each detector will be time averaged for one minute, and the
compuéer will compute the following:

a. Mean power level seen by each detector s;ring.
b. Axial offset seen by each string.

c. Core mean power level.

d. Core mean axial offset.

e. Radial quadrant tilt factors for the.eight quadrants which describe
the tilted power distribution curve for each detector string.
The comppter will print out an alarm message whenever;'
a; _Any of the 8 mean power levels exceeds its limit.
b. Any of the 8 radial tilting factors exceeds its limit.
c. Any of the 8 axial offsets éxceeds its limit.
- d. The core mean axial offset exceeds its limit.
There is no safety requirement for these detectors, but their.
existence and use will providebextra assurance that poWer distribu-

tion limits are maintained.
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Thermal and Hydraulic Design ’

The core thermal and hydraulic design parameters for Indian
Point 3 and Zion Unit-l are preéented~iﬁ Table 4.4 to facilitate -
comparison of these two reactors. The aesign criteria for-prevention
of fuel damage are the same for bqth reéétors. The first criterion is
that the minimum local DNBR, calculafedlusing the Westinghouse w-3
corréelation*, be maintained greater tham 1.3 for steady state 'and
énticipated transient conditions. The éeéond ériterion is that fuel:
melting will not occur for all steady state and anticipated transients.
We have revieﬁed the methods of anélyses and the results of
core thermal hydraulié performance for a‘épectfum'of limiting -

anticipated transients presented in the FSAR. These include Loss of

Coolant Flow (FSAR Section 14.1.6), Loss of External Electrical Load:

'(FSAR‘Section‘l&ll.S) and Excessive lLoad Increase (FSAR Section 14.1.11).

For all of these anticipated transients," the minimum DNBR during the
transients is well above 1.3 using apprépriate-assumptions regarding
initial power distribution. Additional gnalyses of core performance
during transients have been presented iﬁ‘WCAP—7306, "Reactor Protection
System Diveréity in Westinghouse Pressurized Water Reactors" which

'

is applicable to Indian Point 3.

*The Westinghouse W-3 correlation is used to predict the heat flux and
location where departure from nucleate boiling is predicted to occur.
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Qn the bésis of the épplicant's ability'to calculate power
distribution, ability té.verify these qaiqulations experiméntally
with incore instrumentation, the adequacy of .the W-3 correlation,
the results of analyseé for both the steady state and transieﬁt.
cases of interest, and a suitable mafgin between the minimum
calculated DNBR.and 1.3, we have concluded that the reéétor.therma}

and hydraulic design is acceptable.



TABLE 4.4

REACTOR -DESIGN - ‘COMPARISON*

THERMAL AND HYDRAULIC DESIGN PARAMETERS

Performance Characteristics . -
Reactor Core Heat Output, MWt
Reactor Core Heat Output, Btu/hr
System Pressure, . PSIA .
Minimum ‘DNBR at 'Nominal Conditions

Coolant Flow
Total Flow Rate, 1lb/hr
Average Velocity Along Fuel Rods, ft/sec
Average Mass Velocity, 1b/hr-£ft2

Coolant Temperature, °F
Nominal Inlet
Average in Core
Average in Vessel
. Nominal Outlet’ of Hot Channel

Heat Transfer at 100% Power 2
Active Heat Transfer, Surface Area, ft
Average Heat Flux, Btu/hr-ft?

Maximum Heat Flux, Btu/hr-ft
Average Thermal Output, kW/ft

Maximum Clad Temperature, °F
Clad Surface at Nominal Pressure

Clad Average at Rated Power

Fuel Central Temperature, °F
Maximum at 1007 Power

CORE MECHANICAL DESIGN PARAMETERS

- Fuel Assemblies
Design

Number of Fuel Assemblies
UO2 Rods. per Assembly

*As originally presented in the FSAR

10324 x 10

3025 6
2250
2,21

136.3 x 106

15.6 6
2.54 x 10

542.6
573.0
571.5
633.5

52,200
193,000
539,000
6.2

657
715

4100

RCC Canless

15 x 15
193
204

" Indian Point 3 Zion Station

3250
11090 x 10

2250

2.02

6

135.0 x lO6

15.3
2.52 x 10

530.2
564.8
563.2
631.7

52,200
207,900

" 579,600
6.7

657
720

4250

RCC Canless
15 x 15
193
204



TABLE 4.4

'REACTOR DESIGN COMPARISON (Cont'd)

CORE MECHANICAL DESIGN PARAMETERS

Overall Dimensions, in,
Numbér of Grids per Assembly

Fuel Rods
Number
Qutside Diameter, in.
Clad Thickness, in.
Clad Material

Fuel Pellets
Material
Length, in.

Fuel Enrichment, w/o U-235
Region 1 '
Region 2
Region 3

Rod Cluster Control Assemblies
Number of Clusters, Full/Part Length
Number of Control Rods per Cluster

NUCLEAR DESIGN PARAMETERS

Hot Channel Factors
Heat Flux
N
Nuclear, F
. . E
Englneerlng, FQ
Total
Enthalpy Risey
Nuclear, F

. E
Engineering, F

AH

Indian Point 3

Zion Station

8.426 x 8.426
7

39,372
0.422
0.0243
Zircaloy-4

U0, Sintered
0.600

2.25
2.80
3.30

. 53/8

20

2.72
1.03
2.80

8.426 x 8.426
7 .

39,372
0.422
0.0243
Zircaloy-4

U0, Sintered

.0.600

2.25
2.80
3.30

53/8
20

2.71
1.03
2.79
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5.0 REACTOR COOLANT SYSTEM

5.1 Summary Description
The reactor coolant system includes a reactor vessel and four
coolant loops comnected in,pa;allel to the reactor vessel. Each
"loop contains a circglafing pump and a stegm generator. The
: pressurizer, the pressugizer relief tank connecting piping, and
instrumentation necessary for_operatidnal control are also part of
the reactor coolant system.

5.2 Integrity of Reactor Coolant Pressure Boundary

T

Components of the reactor coolant preésure boundary are Category I
_ and are built to meét the requiremenps of the codgs and;standards
specified in 10 CFR 50.55a, except that the pumps are desigﬁed to an
equivélent.acceptable standard. The stress limit criteria specified
for the normal and upset operating condition categories of the
applicable codes apply fqr normal'lqads, aﬁticipated tr;nsientsxand
the Operational Basis Earthquake. Under the loads calculated to
resulﬁ from the ﬁesign Basis Accident, the safe shutdown earthquake
| : and the combination of ‘these postulated events, ;hg qompoﬁe@ts of the
reactor coolant .pressure boundary are designed_to the applicable
emefgency and faulted operating condition limits of the appropriaté
codes, or where explicit limits are not provided in the codes,'to

the criteria of Appendix A of the FSAR. The criteria of

Appendix A, as modifiéd by Supplement 12 of the FSAR, are consistent




with comparable .current céde criteria. Wé have concluded that these
criteria are acceptable for components‘of;the reactor coolant
pressure boundary.

Table 5.2 lists the Code fequirementg to which the reactor
coolant system has-been designed and fabriéated.

To éssure compliance with the:safety;and design.criteria, ferritiﬁ
materials of pressure retaining component% of the reactor coolant pres-
sure boundary must exhibit adequate fractﬁre toughness propérties under
nofmal reactor operating conditions, systém hydrostatic tests; and
"during transient conditions to which ‘the system may be subjected. We
havé reviewed materials testing and the oberating‘limitations proposed
by the applicant and find them accéptablé%

The applicant'has stated in the FSAR, Amendment Nos. 23 and 24,
Supplement Nos. 9 and 10, respectively, that acceptance teSting~f6r
ferritic materials was performed in accordance with the'requifements
of the ASME Boiler and Pressure Vessel Code, Section IIT (1971 Edition,
including Addenda through Summer 1972). ﬁropweight NDT data have been
obtained for the reactorAveSSel material.

In establishing the operating pressure and temperature limitations
during heatup, cooldown, and insefvice hydpostatic tests of thé system,
the appliéént has followed the recommendations of Appendix G;»"Protection

Against Non-Ductile Failure," of the 1972 Summer Addenda of the ASME Code,

Section ITI. - : ' ,




We have reviewed the specific heatup, cooldown, and

hydrostatic test limitation curves spplisable to Indian Point 3
andnCOnciudé they mest the'currentLfracfure.toughness Regnlatory
staff reqnifemenﬁsw These cdrvss:form ﬁhedbésisnfor the heatup
and sboldown limits inclnded in the Tecnnicdl4Specificatidns..'

We concludelthat the planned operation of the'reactof coolant
systsm‘in confofnande with the Techninal Specificationi1imifsrwill
assure adequate margins:of safety.

Stainléss stéel thst-has been sensifized.has an incneaséd
susceptibilify to stress corrbsion crséking.' The applicant'has
shown in FSAR Appendlx 4D, and Amendment Nos. 21 and 23, Supplement
Nos. 7 and 9, respectlvely, that significant sen81t1zat10n of all
nonstabilized aﬁstenitic stainless steel within‘the reactor coolant
pressure boundary was avoided through materials selection and control
of welding and heat treatiné nrocessés. Thelprecsutions included:
(1) use of apprnved procedures for ‘.Jelding and véfification of
them by periodic quallty control checks; (2) use of low heat input
procedures during shop and f1eld welding operatlons, (3) check of
core structures by the Strauss test; (4) not allowing use of wrought
furnace sensitized stainleSS-steei, and (5) limiting interpass
temperaturesvduring welding to 3SO°F maﬁimum. Wnere sféinless steel

safe ends were welded to the vessel, the weld preparation of both




the safe end and the nozzle were built hp_with Inconel. We
conclude that the steps taken to avoid $ensitization of austenitic
stainless steel during Fhe fabrication beriod are écceptable.

Selected’Welds and weld heat-affec%ed zopgs must be inspected
periodically to assure continued integrgtyléf the reactor coolant
pressure boundary during thé service lifetime of the plant. The
applicant has stateq in Ameqdment No. 21 that the inservice inspection
program fér the reactor coélant ﬁressuré boundary will comply with

~ Section XI of the ASME Boiler and Pressﬁre Vessel Code, '"Rules for
In-Service Inspecfidn_of‘Reactor Coolant Systems," 1970 Edition.
Access for inservice inspection was proVided in the design and
arrangement of pressure-containing’ components. Section 4.2 of‘the
Technical'Specificatiqns lists the insefvice inspection rgquirements
fo; Indian Point 3.

The facility was constructed to allbw either external or internal
inspection of the reactor vessel using aifemotely operable inspection
tool capable of performing inspections o% vessel surfaces, and
circumferential, longitudinal, éﬁd nozzlé welds._

-We conclude that the access proVisions and planning for inservice
insPectibn are'acceptable.' The proyisiohs of the AEC Guideline,
fInservice Inspectidn Reqqirements for Nucleaf Power Plants Constructed-

with Limited Accessibility for Inservice: Inspection," (January 31, 1969)

have been satisfied.
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The ‘applicant has provided, for inservice inspection, access

‘to -the Group B and C fluid systems, such as the engineered safety

systems, reactor shutdown systems, cooling'water systems, and the

i

radioactive waste treatment systems outside the limits of the reactdr

coolant pressure boundary. The applicant stated in Amendment No. 22

that Qheﬁ ASME Secﬁioﬁ Xi of the Boiler and Pressure Vessel.Code is : |
revi;ed ﬁb include additional system requirements in the abbve'areas,

thét these requirements will be evaluated'for application to Indian

Point 3. We conclude that the planning for an inservice inspection

prégram for the Group B and C fluid systeﬁskis aﬁcéptable;

Reactor Vessel Material Surveillance Program

A méterial surveillance program is reqﬁired to monitor changes
in the fracture toughness properties of the reactor vessel beltline
maférial induced by neutfon radiation. |

.The applicant has sﬁown in the FSAR, Amendmenf Nos; 21 and 23;
Supplement Nos. 7 and 9, that the proposed materials sﬁrveillanée“'
pgogram, although‘&iffering in minor Aetails, is technically
equivalent to the requirements of the Commission's Appendix H, 10
CFR Part 50, 50.55(a). The only significant difference iS’that fo
obtain the optimum relationship between the integrated neutron flux

seen by the vessel wall and the capsules, the capsules will have to be



5-6 -

TABLE 5.2

.REACTOR COOLANT SYSTEM - CODE REQUIREMENTS

The edition of the ASME Code, Section III and addenda to which the major
components in the Reactor Coolant System are designed and fabricated are:

Component L CodevEdition .Clasé Aﬁplicable Addenda
Reactor Vessel | . » 1965':f . A éummer 1965 and Code
v " » - : Cases 1332, 1335,
1339, 1359

Rod Drivé Mechanismv B . 19651 ) A Summef 1966
Rod Drive Méchénisﬁ (paft—léngth) - 1965 | A ‘Summer 1967
Steam Generators - Tube side 19652’ A | 4Summer 1966

_ Shell side 1965 A Summer 1966
Pressurizer | o : i965é A Summer 1966
Pressurizer Relief Tank V >_ l965i C Sumpér 1966
Pressurizer Safety Valves | 1965': e | éummer 1966
Reactof Coolant Pump Volute | - Designgd per ASME III Article 4.

In addition the reactor cooclant pipe was designed;to ANST B31.1 = 1955.
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rotated from_one‘location to the. other during the service life of
the - vessel. _The,prograﬁ»is,apceptable~with respect to the number of
capsules, number aﬁd type‘of specimens, and ;etention qf archive
material. The proposéd withdrawal and,rotation schedule will provide
adequéte'monitqring of radiation effects occurring in the vessel
material.

We have concluded that thevrgactor vessél material surveillance
program will adequately provide for monitoring ﬁeutrqn induced changes

in the fracture toughness of the reactor vessel material and is

. .acceptable.

Leakage Detection System
The leakage detection system provided for the reactor coolant
pressure boundary includes diversé leak detection methods, has-

sufficient sensitivity to measure small leaks including such leakage

 from small through-wall flaws, and has suitable control room alarms

and readouts. The major components of the system are the containment
atmosphere patticulate and gaseous radioactivity monitors, main air

recirculation unit condensate coil collection and measurement system,

and level indicators on the containment sump. Indirect indication of

_ leakage can be obtained from the containment humidity, pressure and

temperature indicators.
We have-reviewed the design and sensitivity of the leakage

detection systems and have cqncluded that the systems have .the.



 capability to detect -leakage from small through-wall flaws in the
- reactor' coolant pressure bhoundary ‘and are acqeptable.

Pump Flywheel Integrity

The loss of pump flywheel integrify,'which could result in
high energy missiles and excessive vibration of the reactor coolant

pump assembly, has been minimized by the use of a suitable material,

"~ adequate design and inspection.

The design, fabrication, and preservice and inservice inspections
for the pump flywheels presented in Amendment No. 21 are in general
accord with AEC Regulatory Guide 1.14, "Reactor Coolant Pump Flywheel
Integrity." Therefore, we conclude that the design, fabrication, and

inspection of the  flywheels are acceptable.

Evaluation of the Integrity of the Reactor Vessel

During installation of thé reactor’ vessel at the site,'a hoist
failed, and the vessel was dropped. A reinspegtion-df the vessel
. was performed, which involved dimensional checks, visﬁal-examination,
and nondestructive examination by'magneﬁic particle, liquid ﬁenetrant,
"and ultrasonic methods. The results.ob#ained from the nondestructive
examinations subsequently served-as a bésis for assessment of possible
damage to the vessel using»stress analy;is and fracture mechanics
criteria. | |

A report prepared by Oak Ridge National Laboratory entitied,

""Summary Report and Reinspection and Appraisal of the Indian Point
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Unit No. 3 Reactor PreSsuré Vessel Subsequgnt to Hoist Faildre on
January ‘12, 1971," covering fhe'above incident and the subséquent
reinspection and evaluation was reviewed by the Regulatory staff.
OQur review of the report reveaiéd that the nondestruCtive examina~-
fion‘techniquesbwhich were used weré equal to or better‘than those
speéified by the‘ASME'Boiler"and:Pressuge Vessel Code, Section IIi,
and in fact permitted a more compfeﬁensiVe examination than that
originally perfbrmed'using the Code specified methods.: No rejectable
defects ‘were disclosed as a fesult of the above indicated inspection,
even though additional discontinuities were shown to be present in
excess of those originally reported.

Appendix "C" of thé ORNL report, which is in two parts, con-
‘tains'én assessment of the effecté of this incident based on stress
analysis and fracture ﬁechanics. "This appendix has béen reviewed‘and

evaluated.

The procedﬁre‘in the first paff of this appendix is in;ppropriate
due to assumptions madé relating'to the stress, the imposed stress
iﬁtensity, and the toughness. In the second part the toughness value
that wés used agrees well with éh estimated lower bound reference

toughness from the ASME Code, Section III, Appendix G, 1972 Summer

Addenda. We believe that the calculated maximum bending stress is

N

-realistic. "A critical flaw depth of approximately four inches was cal-

culated. Our iﬁdependént calculations, pérformed according to the
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procedures of Welding Research:Council.Bulletin No. 175, PVRC

Recommendations on Toughness Requitemeﬁts for Ferritic Materials,

August 1972, confirm the results of thﬁsscalqulation.‘\Further, using

. . . L N
conservative assumptions, we have estimated that a four-inch deep

flaw, assumed to exist. in the‘@ost:deléterious location and orientation,
would have grown less than 0,001 inch due to this incident.
‘We concur with the‘findings of thd report that no rejectable

defects were disclosed, and that any gxistihg.flaws would not have

'

_.been significantly extended as a.consequence of this incident. There

was no mechanical damage té‘the reactor vessel and, therefore, its
integrity was not impaired by the drop Which resulted from the hoist

failure. On this basis we conclude that the Indian Point 3 pressure

" vessel is acceptable for its intended service.

Loose Parts Monitor ?

Occasionally, miscellaneous items such as nuts,‘bolts, etc.,
havé become loose parts withih reactor boolant systems. In addition
to caﬁsing operational inconvénience, sﬁdh looseapa;ts can damage
other components within the system or b? an indicgtion of undue wearl
or‘vibrapion. For such reasons, the stéff has encouraged applicants
over the pasf several years to support programs.designéd to develop

effective, on-line loose parts monitoring. For the past few years

we have required each applicant. for an operating license of .a PWR

[

plant to initiate a program, or to participate.in an ongoing .program,




the objective of which is the development of a functional, loose

parts monitoring system'within a reasonable period of time. We
will require this applicant to commit tq a similar undertéking.

It is of interest to notevthat prototype loose parts monitoring
systemé have been deyeloped and are presently in operation or being
installed at several:plants. None, however, are plants utilizing a
Westinghouse nuclear steam-supply sysfem. We ﬁill be evéluating the

experience gained with these systems as it becomes available to us.
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ENGINEERED SAFETY FEATURES

General

"~ The purpose of the various engineered safety features is to

provide a complete and consistent means of aséuring that the public

.

will be profécted from excessive exposure tb tadioactivé.materials
should a @ajor.accident occur in fhe plént; In tﬁis.chapfer Qé~discuss
'the re;cfor containmené syétém, the emérgéﬂéy cbré cooling syétem, the
aﬁxiliéfy feed&ater syétem,_fﬁel dénsification, and thé:boét'loss—of—

cQolant accident protection system. Certain of these systems have

by

functions for normal plant operations as well as serving as engineered

safety features.

Systems and components designated as engineered'safety,features

are designed to be capable 6f assuring safe shutdowﬁ ofrthe reéctorl
under the advérée conaitioné of the various postulatedldesign basis
accidents 4éscribed in Section 15 of this reﬁort. Tﬁey‘are deéigned,
theréfore; to Ca£egbry:I“éféndards and they must function even with
cémplete losszéf offsité'power. 'Cémponents and systeﬁs aré pfovided

in sufficient redupdancytso thatba sinéle failure of any componént or
system wiii'not result in ﬁhe loss of tﬂe capaﬂility té aéhieve safe
shutdown of the reactor. The instrumentation systeﬁs and emergency
powgr‘éystemsuére desigﬁed fof the same éeismic aﬁd redundancy require-
ments as the‘systems fhey.serve. Tﬁeéé sysﬁems-will Be described in

Secfionsv7 and 8 of this report; respéctively.-
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Containment Systems

Containment Functional Design

The Indian Point 3 containment is a steel-lined, reinforced con-

crete structure with a net free volume of approximately 2,610,000 ft3.

The containment houses the reactor and primary coolant system, including

the pressurizer and steam generators, and certain components of other

engineered safety features provided for,the facility. The containment

R
is designed for an internal pressure of 47 psig and a temperature of
2%1°F. | o | |

Wé have evaluated thé containment éystem in comparison to the
Coﬁmission's General Deéign Criteria stétéd in Apbendix A to 10 CFR
Part 50 of the Commission's Regﬁlations,and, in particular, to Criteria
16 and 50. As a result 6f oﬁr evaluati;n, we have concluded that thé
calculated pressure and temperature coﬁaitions resulting from a design
basis loss—of—coolant accident will not.éxceed the'dé;ign conditions

. . : 1 . :

of the containment structure. The highest calculated containment
préssure ana temperature.are about 44 psig and 268°F, respectively,:
which are.éalculated for the loss—of—coélant accident resulting from
a poétulated double-ended rupfure of a ﬁump suction pipe in the reactor
coolant system. |

The applicant has described‘the results and mefhods used to analyze

the containment pressure response for a 'number of design basis loss-

of-coolant accidents in FSAR Supplément'lZ. Break locétions

[




and éizes were varied to.determine that the double-ended pipe rupture
at the pump suction ‘of the reactor coolant systgm results. in the highest
containment pressufe. As discussed below, we have reviewed these
analyses, and verified by our own analyses tha; the methodé used By
the applicant were ‘acceptably conse;vative.

The ;pplicant has analyzed the cbntainment pPressure fesponse from
postulateq loss-of-coolant accidents in_thé following manner. Mass
and énergy release rates were calculated using fhe SATAN V, LOCTA and
REFLOOD computer codes. TThesé mass and energy addition rates were then
used as inputs to the COCO computer program, which is used by the
applicant to calculate the containmenf pressure response. The SATAN V
computer cbde was used by the applicant:tq determine the mass and energy
addition rates. to the containment during the biowdown phase of the
accideﬁt; i;e;, the phase of the»acqident during which most of the
energy contained in'the'réactor.coolant system; including the.primary
coolant, metal, and core stored eﬁergy, is released to the containment.
To obtain a conseérvatively high-energy release rate to the containment
during thé blowdown ﬁhase, the applicant ektended the time that thé
éore would remain in‘nucleate boiling. The LOCTA éomputer program
" was used to calculate this energy rélease.' The calculational approach

used by the applicant assumes that more energy would be transferred to

the containment for containment analyses than for emergency core
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cooling stqdiesf This additional energy release frpm the core will
increasé the.containment pressure. Both the SATAN V computer code
and the LOCTA computer codeyhave been accepted by the. AEC. for cal-
éulating energy release dpring alLOCA. : -
During the core reflood phaée of the accident, mass and energy
release rates were calculated by the applicant using the computer code
. REFLOOD...The‘analyses'of'the reflood phase of the accident are important
.with regard to pipe ruptures of the reactor coolant system cold legs,
.singe the steam and entrained:liquid‘cérried out of the core for these
break'locations passlthrough the steam generators and represent an
additional energy source. The steam and eﬁtrained_wa;er leaving the
core and passing through the steam generators,&ill be evaporated and/or
.superheated to the temperature of the steam generator secondary fluid.
Results of the FLECHT* experimenﬁs‘iﬁdicate that the carryout
fractidn of fluid leaving the core during reflood is about 80% of
ghe incoming flow to the core. The .rate of energy release to the
containment during this phase is proportional to the flow rate into
the core. The rupture of the cold leg at the pump suétion results in
the highest‘mass_flow through the core, and thus through the steam
generators. We have compared the mass and energy reiegse to the con-
tainment during the reflood phase of the accident ﬁging oqerLOOD com-

puter code with thét predicted by the applicant using the REFLOOD

*FLECHT - Full Length Emergency Cooling Heat Transfer.




computer code. The results of this“cémpariéon indicate equivalent
predictions of energy release. Therefore, we have accepted the REFLOOD

computer code as a realistic method of computing core reflood for this

~ plant.

We have analyzed the containment pressure reSponsé for a double-

ended rupture in the suction leg of the reactor coolant system using

A

the CONTEMPT-LT computer code which includes the energy addition to

the containment from the steam generators. In our analysis, we assumed

‘the core is quenched at the 10-foot élevation, whereas the applicant

assumed that entrainment continued until the‘quenéh front reached the

" 8-foot elevation. Consequently, in our analysis the energy release was

greater and the containment pressure slightly higher. We caléﬁlated
a peak containment pressuré of about 44 psig as compared to 40>psig
calpuiated by the applicant using the COCO cdmpﬁtéf code.

We conclude that the maximum containmeﬁt preééure'is-conservatively

calculated to be below the design pressure (47 péig)‘of the containment

‘structure. :

TheAapﬁliéant has'analyzed the pressure téspoﬁse’of the contain- '
ment interior compértments, such as the reactor vessel cavity and steam
geﬁeratof éompértments, to postulated loss-—of-coolant accidents. The
applicant calculates peak differential pfessures 6f 600 psi in the

reactof:caVity and 6.4 psi in a steam generator compartment, and has

designed these compartments accordingly. The reactor cavity is
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designed for a pressure of 1000 psi, and the steam generator
compartments are designed for a pressure of 7 psi. We have per-
formed similar calculations and our results are in agreement with

the applicant's. We, therefore, conclude that the design pressures

of the compartments are acceptable.

~ Containment Heat Removal Systems

The Containment Spray System (CSS) and the Containment Air Recircu-

¢

lation Cooling and Filtration System (CARCFS) are provided to reduce

the containment pressure and remove fission products from the contain-

ment atmosphere following a loss-of-coolant accident. Any of the

following combinations of equipment will provide adequate heat removal

capability:

(1)_Both»spray'trains of the CSS,

(2) All‘five fan-cooler units of the CARCFS.

(3) One spray train of-phe CSS and three fan-cooler units of

t@e CARCFS.

The CSS, which consists of two separate spray trains of equal
capacity;'is designed as a Qategory I system. Missile pro;ection of
system componénts is provided by dire;t shielding andrby physical
sgparatioﬁ of duplicate equipment. The containment sump screen
assemblies, through which the cqntainment spray flows prior tq
recifculation,‘are designed(to prevent debris from entering the

spray system which could clog the spray nozzles.




.The CSS includes a system for injecting sodium hydroxide into the

spray water to enhance iodine removal from the containment atmosphere

if fission products are released from the core following an accident.

The sodium hydroxide enters the.spray water system through eductors.

The motive fluid for the spray additive eauctors is &hg borated water
supplied'from the discharge of'the spray pumps. The. spray additive
tgnk contains,enough sodium hydroxide to bring the ehtire post—accident
containment water inventory to a pH of 8.3. Provision has been made
for monitoring and adjusging the pH of the reéirculéting cpoling water.
A high containment pressure signal will automatically actuate thé

CSS.. The system pumps and valves can also be manually operated from

"the cbntrol room. The spray pumps initially take suction from the

refueling water storage tank. When the water in the tank reaches a

low level, a switchover fromlinjection to recirculation is manually
initiated. During the recirculation phase, spray water is supplied

by redundant recirculation pumps located within the containment,

‘These recirculation pumps take suction from the recirculation sump.

.,‘Environmental'qualification tests have been performed on the recir-

culation pump motors in simulated accident environments more severe

than would be expected for postulated loss-of-coolant accidents.

-Backup recirculation capability.is provided by the redundant residual

-heat removal pumps located outside the containment, which take

suction from the containment sump. At the time the recirculation

phase is initiated, sufficient water has been delivered to the
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"containﬁént to provide the required net positive suction head to
" the recirculation pumps. The residual heat exchangers cool the
spray watef during the recirculation phase.

The Containment Air Recirculation Cooling and Filtration System
'(CARCFS). is designed to remove heat from the containment to prevent
the contginment design pressure from being exceeded and remove fission
products from thé containment atmospheré if they are released following
a loss-of-coolant accident. The CARCFS consists of five equal capa-
city air handling‘units. All components of the CARCFS, except the
filter sections of the air héndliﬁg units, are part'of-thé‘Cdntainment
 Ventilation System which removes heat from the containment under ﬁormal
plant operating conditions. Under accident conditions, a portion of
the air flow'pasées through the filter sections before being mixed with
the main stream and cooled. Receipt of a safety injection signal will
automatically place the CARCFS in operation. The system can also be
manually operated from the coﬁtfol room.

The CARCFS is deéigned as a Category I system. The air handling
unips,'tﬁe air flow distribution header, and fhé service water cooling
piping are located outside the primary concrete shield for missile
protection and at an elevation that precludes fléoding under loss-of-
doolant accident cbnditioﬁs. A11 syétem components are protected
against the differential pressure that may occur during the rapid
pressure fise in the containment'following'a loés—ofjcoolént

accident. Environmental qualification tests simulating accident
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environments have been performed on the fan motors in the air handling
units to assure that‘they will perform satisfaétorily'under post-
accident conditions. Thé CARCFS eduipment, including fans, cooling
coils, damper doors, filters, and ducting, is accessible for inspection
and maintenance during normal plant operation. The system is designed
to pefmit functional teéting of components periodically and after
component maintenance,

We have reviewed the conQainment heat removal systems for con-
formance with ngeral Désign Criteria 38, 39 and 40,'and have found

them to be acceptable.

Containment Isolation Systems

The Containment Isolation System is designéd to isolate the con-
taiﬁment atmosphere'ffom the optside environment under accident condi-
tions. Double barrier protection; in the form.of clesed-systems .and/or
isqlation'valves, is provided so that no single valve or piping failure
can result in loss of containment integrity. - Lines penetrating the
containment, up to and including the second isolation barrier, are
designed to the same-seismic'critéria as the cqhtainment and are con-
éiHered to be extensions of containment. iIsolation valves»insiﬂe con-
tainment are ﬁrotected against miséiles which could be generatéd under
loss~of-coolant accident conditioms. |

The automatic isolation valves afe tripped closed by one of two
containment isolation signals."—Thé first signal is derived from the

safety injection signal and closes most of the automatic isolation
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- valves. These valves are in process lines that have no post-accident

safety function or would not result in damage to equipment if .isolated.

. The second isolation signal is derived from actuation of the contain-

ment spray system. The valves closed by this signal are in lines

which provide céoling water and seal water to the reactor coolant pumps.
We have.reviewed the isolation valve arrangements for conformance

to General Design Criteria 54, 55, 56; and 57,band conclude that the

design meets the intent of these criteria.

Combustible Gas Control Systems

Following a loss~of-coolant accident, hydrogen may accumulate
inside the containment. The major sources of hydrogen generation
include: (1) a chemical reaction between the fuel rod cladding and
the steam in contact with the cladding, (2) corrosion of aluminum by
the.élkaline spray solution, and (3)'radiolytic decomposition of the
cooling water in the reactor. core. and thé containment sumps. The
generation of sufficient hydrOgenAcould,lead to potentially combustible
miktufes_in the containment.

The applicant's analysis of post-LOCA hydrogen generation, which

is based on AEC.Regulatory Guide 1.7, "Control of Combustible Gas

_Concentrations in Containment Following a Loss-of-Coolant Accident,"

indicates that the hydrogen concentration will not: reach the lower
flammability limit of 4 v/o until 23 days after the accident. Our
analysis of hydrogen generation.in the containment confirms the éppli—

cant's results.
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To preclude the accumulation of combustible gas mixtures following
a LOCA; a hydrogen recombination'system is provided. The Categdry I
Hydrogen Recombination System consists of two redundant flame
recombiner units. Either uﬁit will be ‘capable of méintaihing the hydro-
gen conceﬁtration in the containment 3elowvthe lower flammability limit.
A separate control s£ation will be provided for each recombiner unit,
Provision has been made to functionally test the Hydrdgen Recombination
System during normal planﬁ operation and the testing frequency is

"included in the Technical Specificétions.

Hydrogen gas must be supplied to the flame recombiner system as
fuel, and oxygen,gas must eventually be éupplied_to the containment to
replace the oxygen consumed in the recqmbfnation process. Since hydro-
gen and oxygen are not kept at the site in large quantities, bulk gas

“would have to be brought to the site. The applicant has stated that
sufficieﬁt hydrogen and oxygen can be brought to‘the site in about five
: déys”following-a loss—of-coolant aééident;r At this time, the hydrogen
concentration in the' containment would be about 2.6 v/o.'

A sampling system has been provided to peérmit monitofing of the
" combustible gas: concentrations in the containment afmosphere following
a loss-of-coolant accident. Sample lines originate in each air handling
“unit of the Containment Air Recirculation Cooling and Filtration.System.

The CARCFS, with only. three of 'the five air Handling units operating,
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. is capable of mixing the containment atmosphere. Therefore, hydrogen

stratificatiqn should not occur in the containment and the samples
taken will be representative ef,the containment atmosphere.

The applicant has also provided a'backup purge system that is
capable of maintaining the hydrogen;concentration in the containment
below 3 v/o. The purged containment air would be filtered and.
exhausted from the plant stack.

Based on our review of the systems provided‘for'combuetible gas
control following a loss-of-coolant accident, we\have concluded that
the systems meet the recommendations of AEC Regulatory Guide 1.7 and

are, therefore, acceptable.

. Leakage Testing Program

Leakage testing of the reactor ptimary containment and associated
components is intended to provide preservice and periodictverification
of the. leaktight integrity of the containment.

The applicant has stated in the FSAR in Section 5.1.7 that -the
primary reactor containment and its components have been designed so
that periodic integrated leakage rate testing can be conducted at a
test pressure corresponding to the calculated peak accident preésure;
Penetrations, ineluding personnel and equipment hatches, airlocks,

and isolation valves, have been designed to provide individual leak

. testing at calculated peak accident pressure.

We have reviewed the provisions for leakage testing and conclude

that the containment system will permit containment leakage rate
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testing in compliance with '"Reactor Containment Léakage Testing for

Water Cooled Power Reactors,' 10 CFR 50, Appendix J, and is acceptable.

. Emergency Core Cobling System (ECCS)

Design Bases ..

The basic design and layout of the emergency core cooling system
for the Indian Point 3 plant are similar. to those developed'and approved

for the Zion and Indian Point 2 plants. The design bases are

. .to prevent fuel and cladding damage that would interfere with adequate

emergency core cooling and to mitigate the amount of clad-water
reaction for any break size in .the primary cooiant system up to a -
doubie-ended rupture-of the largest primary coolant-line. These
requirements are intended to be met eveﬁ with the minimum effective-
ness of the ECCS, that iS,Aopefatibn assﬁmed without offsite power
and with only two of the,threernsite:diesel generators operable.

System Design

. The emergency core cooling system consists of a high-head safety
injection system, a low-head safety injection system, and an,accumula-
tor}injeétidn system.

'Tﬁe three high-head safety injection pumps deliver water to two
separate discharge headers. The flow from each header is then injected
into each of the four cold legs of the reactor coolant system.

As shown in Figure 6.2-1 of the FSAR, the high~head safety pumps

Hdeliver borated water to one of these discharge headers. The boron
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injection tank is located on the discharge side of the high-head pumps
to minimize the time to insert negative reactivity into the core.
Shpuld one of the thfee high-head pumps fail to operate, water would
still be pumped through the boron injection tank and-then on to one of
- the discharge -headers. As discussed in Section 7’of this report, the
system was modified as a consequence of the staff review .so that it
now meets our single failure criterion.

Four paséively activated accumulators are provided to reflood'phe
core during the loss—of—coolant.accidents resulting from intermediate
or large size breaks. The four accumulators discharge through the low
head safety injection lines to the four cold legs of the primary system.
During normal operation,.the accumulators are isolated from the primary
coolant system by»two'check valves in-series. A normally open gate |
valve is also located in the lines between each accumulator and the
cold leg piping. In order to assure that the gate valve will be open
when operation of the accumulator is required, the design includes auto-
matic valve opening on a Safety Injection signal. There is a valve
position ‘indication in the céntrél room; and audible alarms sound when
the valve is not fully open. Each cold.leg is connected -to one ac-
cumuiator by a 10-inch line.

The boron injection tank is located oh one of the high head

SIS delivery lines, and is normally isolated via motor operated isola-

tion valves. Appropriate safety injection system activation signals
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will place the boron injection tank on'line for delivery, and the

- system design is such that two-onthree high heéd pumps could

discharge throughAthe boron injection tank.
Two residual heat removal pumps provide low-head safety injection
emergency coolant flow whicH'rééovers the core following blowdown.

These residual heat removal pumps take suction from the refueling

* water storage tank. Only one of these residual heat removal pumps is

required to meet the design objectives of the low-head injection system,

therefore, this system can tolerate a failure of an active component.

[

By proper valve‘arrangemenfs the low-head system can be directed
to discharge to the core through two_of the hot legs. Howgver,
premature injebtibn through the hét legs is prevented by the Technical
Specificatiqnsfthat-require locking off of the power’to‘thé valves
controlling injection flow ihrough‘the hot legs.

At the end of the injection phase the emergency core cooling system
is then aligned for the :recirculation phase. Two modes of operation
are possible during the recirculation phase. One mode of operation

establishes a flow path that is completely internal to the containment,

‘the other mode circulates sump water outside of the containment. The

internal recirculation loop utilizes the recirculation pumpé which
draw water from the recirculation sump. This water is cooled in the‘
residual heat exchanéers and then pumped to the core and the
containment sprays. The cycle is completed when the spray Qater
falls to the containment floor and the ECCS water spills out of the

break and then flows to the sump.
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If the primary system break is small, the reactor coplgnt pressure
at the end of the injegtion phase may be above the shut-off head of the
‘recirculation pumps. Under these circumstances the external recircula-
tion mode will be used. In this cooling mode, water is taken'from
containment sump by the residual heat removal pumps, cboled, aﬁd then
injected into the core by way of the high head safety injection pumps.

Care has been taken to minimize possible radiation effects due to
this external recirculation path. Discharges from pressure relieving
‘devices are collected in closed systems and radioactive leakage from
pumps, flaﬁges, and seals in this external loop has been limited to
999 cubic ceﬁtimeters per hour. The staff has calculated that the
&ose at the exclusion distance ‘from this leakagé is ébout 0.1 rem
(Thyroid) during the first two hQurs.following a LOCA.

Performance Evaluation

On June 29, 1971, the AEC issued an Interim Policy Statement£/

containing interim acceptance criteria for the performance of emergency
core cooling systems for light-water cooled nuclear péwer reactors. A
public rulg making hearing on the Interim Acceptance Criteria for
Emergency Core Cooliﬁg Systems for Light-Water Cooled Nuclear Power
~Reactors has been held.

.In accordance with the Interim Policy Statement, the performance
of the emergency core cooling system is judged to be acceptable if

the course of the loss-of-coolant accident is limited as follows:

-l/36 Federal Register, 12247.



1. The calcuiated maximum fuel element cléddiﬁg teﬁperatufe does
ﬁot exceed 2,300 °F;

2. The amount of fuel element cladding that reacts chemicaliy with
water or steam does not exceed 1 percent of fhe total amount of
cladding in the reactor.

3. The clad temperature transient is_terminatéd at a time when the
core geometry is still amenable to cooling, and before the clad-
ding is so émbrittled as to fail during or aftér quenching.

4. The core temperature ié reduced and decay heat is removed for an
extended period of time, as feqﬁired by the long-lived radio-
activity remaining in the core.

Indian Point 3 has been analyzed using the Westinghouse Evaluation
Model specified in Appendix A, Part 3 of the Interim Policy Staﬁément
The résuits of the analyses of the ECCS'perfofmance capability are
provided in Amendments 6, 9, and 19 to the FSAR. |

The applicént presented the feéults of analyses of calculated peak
clad temperaturés for a spectrum of pibe‘break sizes up to and including

[

the double-ended rupture of the largest coolant pipe. The calculated

ultimate power level of 3216 MWt are as follows:

l peak clad temperatures, assuming normal plant operation, at 1027 of the
} ,

|

|

|

|




Break Size and Type Peak Clad Temperature (°F)

Double Ended Hot Leg 1034 *
~ (Guillotine) I
Double Ended Cold Leg S 2003
(Guilloting)
Double Ended Cold Leg 1995
- (Split) : o
‘0.6 Double Ended Cold Leg R 1604
(Guillotine) :
0.6 Double Ended Cold Leg 1924
(Split) R
3.0‘ft2 Cold Leg - . I T 1664
(Split)
0.5 ftz Cold Leg , 3 1124
(Split) ‘ o ‘

The resplts of the analyses indicated»that for each of the assumed
pipe breaks, the total core metal—waﬁer reaction'is less than 1%‘. The
maximuﬁ hot-spot metgl water reaction ig 2.3%, and the total core metal-
water reaction is less than 0.1%. Therefore, no significant amouﬂt of
cladding would becom§~embrittled and the core geometry wou;dube preserved.

As a result, the core would remain amenable to cooling and the long-term .

removal of decay heat would be carried out effectively by the emergency
core cooling system.

On the basis of our evaluation, we consider that-the predicted func-

tional performance of the Indian Point 3 ECCS for the full spectrum of
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break sizes is in accord with the Commission's Interim Policy .Statement

"and satisfies the .Interim Acceptance Criteria for Emergency Core Cooling

Systems.
The above analyses do not include the effects of fuel densification.
This tqpic is discussed: in Section 6.5 of this report. .

. We have reviewed'the,applicant's analysis of the. consequences of

“small breaks reqdiring‘the_operation of the emergehcy core cooling

system. The peak élad temperature associated with the spectrum of small
breaks analyzedAoécurs at the 3.5 inch break size, and is only 1200°F.
In.view of the relatively low peak clad temperature for the worst case

small break, we conclude that the information provided by the'applicant

provides reasonable assurance.that the ECCS -performance is adequate to

accommodate small breaks.

.Auxiliary Feedwater System

The auxiliary feedwdter”system.removesAheat from the_éecondary
system whenever there is a loss of normal feedwaterﬂ .Normal feedwater
can be lost by pipe breaks, pump fai;ures,Avqlve\m@lfunctions; or loés
of offsite power. .The auxiliary feedwater system also_influences the
fuel cladding peak temperatufe foliowing a small break in the primary
coolant system.

Auxiliary feedwater is. supplied by two motor-driven auXiliary

feedwater pumps and one steam turbine-driven auxiliary pump. Each

motor-driven pump will deliver 400 gpm (at a head of 3200 feet) and the
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steam turbine-driven pump will supply 800 gpm (at a head of 3300 feet).
These pumps draw their water from the condensate storage tank and
have an alternate supply of water stored in a 1.5 million gallonltank.
A third supply of auxiiiary feedwater is a‘city water system that
is piped into the auxiliary feédwater pump room. (See Section 9.2
‘of this report for a further description of the condensate storage
facilities.) Electric power for the two motor—dri?en auxiliary feed-
water pumps is automatically obtained from.the diesel generators in the
‘event of a loss of offsite.powef.
Several modifications hgve been made to ‘this system in order to
-giﬁe it additional protection in the unlikely event of High energy
line breaks outside of the containment. The auxiliarf feedwater lines
are.directly connected 'into the feedwater system and experience the
same pressure as the feedwater system, - The staff had a concern that
a break iﬁ an auxiliéry feedwater line'&ithin the room that hoﬁses
"the motor-driven and the steam turbine-driven auxiliary feedwater
pumps-might resuit in back flow from the feedwater system and could
possibly flood these three pumps. .Because of this concern, the applicant
put check valves in the piping that‘connects the discharge side of
these pumps with the normal feedwater system. These check valves
are ldcatéd outside of the auxiliary feedwater pump room and prevent

backflow from the feedwater system into the auxiliary feedwater

system. (See Figure 6.4)
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Another modification madg'by thé applicant as a resuit of our
review is additional protection of the eleciric motor-driven
auxiliary feedwater pumps from a high temperature-high ﬁumidity environ-
ment. The staff postulated that a break in the steam supply to the
steam turbine-driven auxiliary feedwater pump might reéult in temperature
and humidity conditions in the pump room for which the electric motor-
‘driven pumps were untested. These motor¥drivén pumps are "drip-proof,"
but their operability‘at elevated temperétures and in-a steam énviron—
ment has nét been demoﬁstiated. Consequéntly, thé appiicant has installed
- two redundant valves in.the steam éﬁbply line to‘the auxiliary feedﬁater
turbine-driven pump. These valves are outside of;the room that houses
the auxiliary feedwater pumps. Each valve is signaled_to qlosé auto-
matically on high temperature in .the pump room. Each valve has its own
separate temperature sensor. There is contrél room indication of each
valve's posiiion, and an alarm will sound upon closure. Operation of
these vélves would limit the temperature\and humidity rise in the pump
room due to a break.in the:steam supply to. the éteam tu;bine auxiliary
feedwater pump. ' _ B

The applicant has examined the éonsequences of pipe ruptures in
the vicinity of the auxiliary feedwater pumps which might cause flooding
in the pump room. The applicant has deified‘the drainage capabilities
of the pump room to prevent water levels. from rééching a depth of 14

inches off the floor from suéh postulated breaks. At the l4-inch levei,
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water would begin to touch the bottom of the electric motor-driven

auxiliary feedwater pumps. The applicant has also installed pipe

restraints on feedwater lines in the room above the auxiliary feed-

water réom. This ﬁas done tb elimiﬁate any cﬁncreté from the pump
room roof failing ontb tﬁe pﬁmpéAas a réSult of whippingvof the
pipes after>a.postulatédbpipe-rupture.

vThe staff ﬂas revieﬁed tgése modifications and found fhem
acceptable. |

Bécaﬁée of the iﬁportant rble of fhe auxiliary feedwater system

following a lo;s‘of féedwater and also,foildﬁingvsmall breaks in the
primary coolant system, the stéff has revieﬁed the design criteria that
fhis éystem meets. The applicant suppiied é list. of these design
criteria in Supplement 20 of thé.FSAR.

- The priﬁcipal desigﬁ criteria of the auxiliary feedwater system
are that (1) the distribution piping is Categofy i throughout, (2) the
system can withstand a single'failure and still ﬁeet its performance
requirements, (3) the pumps are driven‘by diverse ﬁriﬁéiples - two are
electric driven'pumés and one is stéam.driven, (4) the auxiliary feed-
water pumps aré éutématicaily started by s;fety injection signals or
by a piant ﬁrip éoncurrent with loss of offsite power, and (5) one

-

electric driven pump has sufficient capacity'to limit the steam

. ) »
_generator water level from dropping below 10 feet above the steam

generator tube sheet. ' One electric driven auxiliary feedwater pump -

has enough capacity to limit the primary coolant heat up after a loss
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of offsite power so that primary water is not expelled through
the pressurizer relief valve.

In view of the désign modifications that the‘applicant has

made to limit the consequences of pipe whip, flooding, and

temperature and pressure transients in the pump room, and in

yiew of.the‘design critefia that were in efféct at the time of the
construction permit, we have concluded the design of the éuxiliary
feedﬁater éystem, as médified, is écceptable;

| We have also made an independentbanalysis of the aﬁxiiiary
feedwaﬁer system's éapability toArem0ve decay Heat.following a loss
of offsite power. lBased'on our analysis; one electfic driven
auxiliary‘feedwater pump'has'the'capacity to meét the design criteria
of maintaining at least tenvfeet of water above thé steam generator
tube sheet and preventing the p;imar§ cooléntuéyétem from discharéing
liquid froﬁ thé>pressuriéer relief vélvevafter a loéSAéf‘offsite

power.

- theoretical density of void-free UO

Fuel Densification

The fuel in current Westinghouse reactors is uranium oxide, UOZ’

in the form of pellets. In the manufacturing process the UO, powder

. 2
is compacted into pellets and sintered to form a ceramic-like solid.

The as-manufactured pellets have densities less than the maximum

9" The void volume is distributed

in émall voids or porés thfoughout the pellet.

Some Westinghouse fuel has experienced densification after

.

~irradiation. Densification occurs as a result of high temperature
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¢hanges in the micro-structure éf the oxide in the hotter central
" regions of tﬁé pellets and as'a result' of the disappearance or
annihilation of small pores from the oxide matrix during irradiation.
“Dénsifiéation of fuel causes a decrease in the volume of the fuel
pellet with corresponding chahgés in the pellet radius'and length.
There are three principal effects associated with fuel densification:
(1) A decrease in the pellet length will cause the linear‘heat
| generation rate to increase by aﬁ amount in direct'probortion to
" the percentage decrease in pellet length.
" (2) A decrease in the pellet length can lead to generation of ‘axial
-gaps within the fuel column, resulting in increased . local neutron
flux and the ‘generation of local power spikes.
(3) 'A decrease in the pellet radius increases the radial clearance
between the fuel pellet and fuel rod cladding; causing a decrease
in the gap thermal conductance and, éonsequently, in the’ capability

to transfer heat across the radial gap. This decrease in heat

" transfer capability will cause the stored energy in the fuel
pellet to increase. A decrease in radial gap conductance also
will degrade the heat transfer capability of the fuel rod during
‘various transient and accident conditioms.

In summary, the effects of fuél densification cause the fuel rod
to ‘contain more stored énergy, increase the linear heat geﬁeration
rate of the pellet, decrease the heat transfer capability of the fuel

rod and create the potential for a local power spike in any fuel rod.
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To assess the‘safety implicétions of fuel densification, all
of these effects were evaluated for the Indian Poinﬁ 3 reaétor under
all modes of reactor operation.

Prior to initiating the staff review of the effect of densifica-
tion on the Indian Point 3 fuel, the staff completed a detailed review
of fuel densifiéation effecfs in connection with Point Beach Unit 2
(Docket No. 50-301) which also has a Westinghouse nuclear steam
supply_system. As a result of that‘review, we concluded that
Westinghouse analytical techniques conservatively predict the effects
of fuel densification and are generally applicable to other Westing-
house designed plants. The bases for our conclusions stéted below,
including results of staff calculations, were presented in the
additional testimony prepared for the.Point Beach Unit 2 hearing.

The applicant has used the methods Aeveloped.by Westinghbuse for
Point Beach_Unit 2 to evaluate effects.of densification at Indién_
Point 3.

Using the previously approved methods, a de;ermination was made
of how rapidly the fuel»densified, the clad creepdown, the time
required for unsupported clad tubing to flatten (time-to-collapse),
and the effects of fuel densification on gap conductance. These
determinations are discussed below.

.Examinations of denéity changes in irradiated fuel by Westing-
house have shown that, fo£ exposure times of less than 14 hours of
power operation, no,temperature—depen#ent densification has occﬁrred,
but--that after 2000 hours of reactor operatioiifuel densification

has probably been completed.
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5 pellets in reactor fuel assemblies are

" The prbpérties of the UO
depéndent on the many variablesﬂwhichbexist in the manﬁfaétﬁring pro-
cess., We coﬁsidéfed how the ﬁanﬁfacturiﬁg process could affect densi-
fication and concluded that we are unable to attribute densification to

.the ‘control of one or more processvparameters at this time. Therefore,
until further irradiation data are accumulated, it will bé'assumed that
all fuel will densify to an extent cbnsistent'with presenf obserﬁations.

Wéstinghouse examined the effects of initial density, peak power,

burnup, fission rate and internal gas pressure'on the dehéificatioh
vprocess. The only clear conclusions that can be drawn at this time
are that there is increased fuel column shrinkagerwith deqreased
initial depsity and the assumption should be made that axial shrinkage
'.is gpeater than radiai shrinkage;

Becausé.of these unknowns the evalﬁatiqn'model-spécified by the
staff eonserVatiVely requires the assumption of instantaneous
densification..

Cladding creepdown is the tefm'used to indicate the phenomenoh’
which affects the geometry of the gap between the fuel pellets and
the cladding. |

The applicanf's creep modél (Westinghouse Report E—PA-475, "Clad
Creep Model," Westinghouse Proprietary, October 1972) was normalized
to match the measurements of fuel'réds which had been subjected to

reactor operating conditions. These fuel rods had physical character-

istics similar to those of the Indian Point 3 prepressurized fuel
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rods, and.the environmental conditions were similar to_thpse expec;ed
for thelIndian Point 3 plant. On this basis we conclude that the
cladding creepdown cglcula;ion.method utilized for Indian Point 3 is
accePfable.

Iime—to—collapse is the.term usgd to indicate ﬁhe time required
for an unsupported clad tubing to becoﬁe dimensiona;ly unsfable and
flatten into the axial gap Volqme_caused by the fuel pellet
densification.A Thg data on which .the Westinghouse'collapse_model is
based were for cladding whicp ig similar to that‘usgd fox,lndign
Point 3.A‘U§ing the previouslyhapprqyed timejto—collapse model, the
applicant calculates that there will.be:no collapsed rpds during the

first fuel’cycle._

Gap conductance is a measure of the ability to transfer heat from
the fuel pellet to the cladding. The effect of densification is to
increasg thg radial gap between the fqgl pellet and the gladdipé;:thus
decreasing the gép conductance ana increasing the fuel pellet stored
energy. The staff has established guidelines for calculat;ng the gap
conductance ﬁsed in analyzing the behayior of_ghe fuel for all modes
of reactor operation. Westinghouse has followed these guidglines in
developing an accegtable mgdel'for the prediction pf‘the‘gap conductance.
This model has»been used for the Indian Point 3 plant, and includes the

effects of initial diametral gap size, the amount of £ill and fission
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gas - (pressure and chemical composition) in thé gap, the amount of
densification, the surface roughness of the fuel and clad -and their
material properties, and, in the case_of fuel—to—clad contéct; the
contact pressure.
. In summary, the staff's review of the applicant's densification
methods concludes that:
@D The time to collapse method used by Wesiinghouse for the
Indian Point 3 plant is acceptable. |
(2) ~ An acceptable calculational method has been used to
describe the cladding creepdown efféct that tends to
increase gap conductancé with lifetime.
(3) ~ The Westinghouse calculations of gap conductance used
in the performance analysis are accéptable.
Having demonstratéd that the previously approve& Westinghouse
fuel densification models are applicable to Indién Point 3; the appli;

i

cant then determined how fuel densification‘would affect the operation
ovanaian‘Point 3. A pfeliminary report filed by the applicant on
April 2, 1973 gnd a final report to be filed, address thebeffecps of
fuel densification on the operation of Indian Point 3.

The effects of fuel_densification on overpower transienf limits,
on the departuré from nucleate boiling (DNB) limits, and the loss-of-

coolant éccidgnt limits were presented by the applicant in its April 2,




1973 preliminary report. This fuel densification report utilized a

total peaking factor, F

- Q

the applicant, the‘loss—of—coolaﬁt;accident limit established the

, of 2.56. Of the three limits examined by .

most'restriCtivé linear heat genefation rate. In order: to remain
within the 2300°F temperature limit required by the Interim Policy
Statement the peak linear heat generation rate, with fuel densifi- -
cation, i$_16;8 kW/ft. By comparison, the peak linear heat genera-
tion rate without fuel densification effects is listed in Table
3.2.2-1 of the FSARas 17.5 KW/ft.

Analyses of the effects of fuel densification on the loss-of-
coolant accident limit'pfesented in the preliminary report were
based’upbn the double-ended rupture of a primary system cold leg.
This particular break was selected because it had the highest fuel
clad femperatufe of all break sizes analyzed énd reported in the
FSAR. (See Sectionv6:3 of this Safety Evaluation Report). It is
assumed that wheﬁ densification effects are consideredﬁforvother
sized Breaks, this break will still result in a higher fuel clad
temperature than any other sized break. The final submittal &ili
examine other sized breaks to verify that thé cold leg break is
still limiting. The final report will also review the effects

of fuel densification of the loss-of-flow transient, steam line

rupture, control rod ejection and other accidents and transients.

- Analyses of similar Westinghouse nuclear plants indicate that
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.these other transients and accidents will not result in peak linear

heat generation rates lower than that-set by the cold leg break. The

spaff will revie& the final report to_verify this.»

ThevIndian Point 5 reactor design‘parametegs_have'ﬂeen cgﬁpared to
the Zion plant and many of these parameters are listed in Table
4.4-1 of this report. This comparison is useful because the two
planps are quite similar and the effects-qf fpel densification on the
Zion‘plant has been reviewed by Fhe staff. The plants are quite
similar except that Ind?an Point 3 has a 7% lower ratgd}power (3025
MWt vs 3250 MW;),fhas a highe;riﬁitial fugl densify and a higher
ipitial fuel pressurization. The control rod patterns are different.

Post Loss—of—Coolgnt Accident Protection (PLOCAP)

The possibility of reactor vessel failure as a result. of thermal

_shock caused by emergency core cooling action in the unlikely event

~of a LOCA during the later portions of plant life was discussed during

the construction permit phase of our review. The injection of cold

water into a hot reactor pressure vessel raises the possibility that

a vessel embrittled by irradiation and having a small internal defect

could fail. During the construction permit review the'applicant committed
to‘the development of an additional engineered safety feature, the

post loss-of-coolant accident protection (PLOCAP) system, which would
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provide a means of covering and cooling the core in the event reactor
vessel integrity is lost. A conceptuai design of a PLOCAP system was
submitted which subsequently was integrated into the existing ECCS in
such a manner that capability of the ECCS to meet its design objectives
would be maintained.

Recent analyses by the reactor vendor indicate that cold water
injection toward the end of the vessel's service life might cause
defects of the maximum allowable size to grow, but the vessel would
not be expected to fail under these conditions.

Additioﬁal data needed to resolve the thermal shock problem are
expected to be provide&»by the Oak Ridge National Laboratory Heavy
Section Steel Technology.(HSST) Program. Since the reactorlvessel
materials will not bersignificantly changed by irradiation during the
initial five years of'operation, no thermal shock problem will exist
‘before the HSST program is completed and the final data analyzed.

Fracture toughness of the vessel material will be monitored by
testing of the surveillance sambles withdrawn from the reactor at
specified intervals. The Indian Point 3 surveillance program is in
compliance with the intent of Appendix H of 10 CFR Part 50.55 A.

The design of Indian Point 3 has the capability of annealing the

reactor vessel in place to permit partial recovery of  fracture

toughness propertieé.




The aﬁplicant has provide
equipment and structural requi
cavity flood tanks; the cavity
the cavity flood pump cubicies
deemed necessary, equipment to
procured‘and installed withouf

We have concluded that it
operational system such as PLO

made in the design of Indian P

are acceptable.
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d in the design of Indian Point 3 all
rements such as space to accommodate
sump and piping are in place as are
aﬁd associated piping. -Should it be
complete the PLOCAP system can be
major revision of the station.
is not necessary to provide an
CAP at this time and that the brovisions

oint 3 for future installation of PLOCAP
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INSTRUMENTATION AND CONTROL SYSTEMS

General
The instrumentation and control systems for Indian Point 3

have been evaluated against the Commission's General Design Criteria

as published July 1971 and the Institute of Electrical and Electronics

Engineers Standard, IEEE 279, "Criteria fér Nuclear Power Plant
Protection Systéms,"kdated August 1968.

The evaluation of fhe Indian Point 3 plant was accomﬁlished
by comparing its design-with thét of thé previously eyaluated Indian
Point 2 plant. .In addition to th¢ informgtion in‘the FSAR various
electrical diégrams were reviewed to determine that éhe final design_

conforms to the design criteria.

Reactor Trip System

The design of the reactor trip system.is virtually identical to
that of Indi;n Point 2. The basic design has been reviewed extensively
in tﬁe past and we conclude that the design fér Indian Point 3 is
acceptable.

‘Dufing our reviéw we considered the’adequacy of reactof protec-
tion for operation with 1ess than four coolant loops in serVice; When
opefating with one of the coolént loopé out of service; the reactor
is normally automatically limited to 60% of rated power. However,

by manual adjustment of several protection system setpoints, adequate

reactor protection can be provided for operation-up to 757 of rated -

power. We have concluded that this aspect of the design does
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not conform to the requirements of IEEE Std 279;1968. However, since
the need for manual adjustments during geactof power operdtioﬂ is
expected to arise infrequently and the Technical Specifications will
require-adjustment'of 6vertempeféturé ATAsetpoints'pfior to increasing

the-power level limit, we have éoncluded that'the~design is acceptable

c

for the Indian Point 3 plant.-

v

Initiation and Control of Engineered Safety Feature Systems
The design of the proteétion'systems for initiation and control
of the operétion of the engineered safety featufe>systems is functionally

ideﬂtical to the»desigh for Indian Point 2. lTﬁe basic design has been

reviewed extensively in the past and we consider it to be accept-

)

able. Therefore, our reView of the Ihdian Point 3 design concentrated
on those aspects of the design that differ froﬁ those of Indian Point 2.

We have reviewed the capability for testing the éngineered safety ‘

feature circuits during reactor power operation. As a result of our

review the design has been changed to permit more complete testing

of tﬁé-circﬁits during reactor operation. To prevent actuation'of{the
associated engineered safety feature systems during the tesfs, operation
of cerfain circuits is biocked. Iﬁe-continuity of the circuits that

are not opérational during the tests iélverified'uéing pérmanently
installed equipmént. Use 6f.an ohmmetér is not neceésary.' Since

automatic initiation of one train of engineered safety feature equipment

is disabled during these tests, it is necessary to test the two logic

trains one at a time. As a result of our review, separate annunciators




- have. been installed on the main control board to provide unidue
identification of the logic train being tested. Manual initiation of
safety injection is not biocked‘during these tests. We have concluded
that this testing capability is acceptable.
We have reviewed the procedure and circuits' used to change 

_operation of the safety injection system from the injection: phase to
the recirculation phase following a losé—of;coolant accident.. . To
facilitate the change in operating modes of the system, a series of ‘
eight switches are provided and ‘these would Be‘operéted in a sequeﬁce
depending on whether the high pressure injection pumps were needed in
the recirculation phase. The original design was such that premature
operation of certain recirculation switches .could prevent operatibn of"
redundant safety-injection system components. .As a result of our review,
- the aesign was mo&ified to pfevent the loss of redundant functioﬁs
.due to the malpositioning of. any single recirculation switch while
there is a safety injection sigﬁal‘present. We have concluded that
this approach is écceptable, but we have not-completed cqnfirmatipn of
- the necesséry circuit changes. Prioruto the issuance of the operating
license, we wili review the applicable schematic diagrams. to verify
. that ﬁo‘single malpositioned recirculation switch-will disable
redundaﬁt»functions when a safety injection signal is present.

-We also requested that the -applicant re-—examine the.adequécy of
the.inforﬁatioﬁ available to the reactor operator dﬁriné the change-
o?er to the recirculation phase. - The'origiﬁal procedure required

4
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that the operator manipulate the recirculation switches in either of
two- sequences depending on the indicated flow in three out of four low
pressure injection lines. With the original design .of the power
supplies for these flow instruments, a sinéle failure could result
in loss of two flow instruments. We informed the applicant of our
requirement. that fhere must be sufficient information available to
the operator to complete correctly the change-over following a loss-
of-coolant accident, even in the event of any single failure.

. In Supplement 18 of the FSAR the;applican; stated that flow
indication .from only two of the four low pressure injection lines
was sufficient to meet this system's original design criterion. This
original desién criterion required that there be a measured flow of
at least 600 gpm through the low pressure injection lines and this
'criterion is met with just two flow meters. Procedures have been
modified to-allow the operator to manipulate the recirculation switches
Based on just two flow meter readings. Based on these revised
procedﬁres and the original design criterion for ;he use of this
system, no single power supply failure would result in insufficient
information for the operator.

The original design'of'the Indian Point 3 safety injection system
did not meet the single failure critgrion. Safety injection pumps
31, 32 and 33, as shown in'Figure 6.2-1 of the FSAR, were designed to
provide flow down high preésure’injection lines 16 and 56. The

original design assigned'pump 31 to line 56 and pump 33 to line 16.

If either pump 31 or 33 failed to start, its pumbing requirements
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were then to bé accomplished by pump‘32;' This required automatic
closure of valve 851A or 851B, depending on which pump failed.

This design did not' meet thé single failure criterion in that
it relied upon a failed piece of equipment to generate a signal to’
initiate the operation of valve 851A or 851B.

In response to our. requirement that the system be designed in
accordance with the single failure critexioh, the existing automatic
coﬁtrol'circﬁits were remerd. An additional'orifiéé was installed
on line 56 to balance the flow distribution to both-injection headers.

 The modified system can' tolerate the failure of any one of the
three safety injection pumps and will still provide adequate flow
down each high pressure injéction line without requiring any auto-
“matic valve motion. We conclude that the modified system now meets
the single failure ‘criterion and is acceptable. |

" We reviewed the design to assure ‘that all operating bypésSés
conform to the requirements of IEEE Std 279-1968. At our request,
an-additional bypass switch was installed to provide assurance that
no éihgle failure would result in a‘bypass of the low pressurizer
. preSsure/low pressurizer level signal in both saféty‘injection logic
trains. On this basis, we conclude that the modified design is
acceptable.-

‘We ‘conclude that the design .of the protection systems for
initiation and'control of the engineered safety feature systems
conforms to tﬁe requirements of the Commission's General Dgsign

Criteria and IEEE Std 279-1968 and is therefore acceptable.
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Systems Required. for Safe Shutdown

The‘instrumgntation and éontrql systems provided for safe shutdown
have been reviewed, and on the basis that the design meets all applicable
criteria we have concluded that their design is acceptable. The
controls for the sefvice water system were found acceptable, provided
the essentiél header is isolated from the conventional header during
reactor operation. The Technical Specifications require thét_this
condition egist during.reactor opefation.

During a meeting on May 31, 1973, tﬁe applicant. provided the staff
with further information on the design critéria of the“auxiliary
feedwater system. Based on the applicant's sﬁatements,'thejauxiliary.
feedwater system meets the single failure criterion. >This design
criterion, as well as the other design’criteria that apply to the
auxiliary feed&ater system, were.documented in Suppleﬁént,Zl to the
FSAR. Based on these statements, we find the criteria for the
instrumentation and control of the auxiliary feedwater system
acceptable. The confirmation of the implementation of these design:
criteria will be done when the electrical schematics for this system'
are submitted by the applicant and prior to issuance of the operating
license.

We have reviewed the instrumentation and coptrols provided

outside the control room and determined that they are identical to

those provided-for Indian Point 2 and are acceptable.
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Safegy—Related Display Instrumentation

We have reviewed the instruﬁentation systems that prdvide infor-
mation to enable the operatof to perforﬁ required safety functions
.throughout all operating conditioﬁs of the‘plant and to monitof the
course of.aceideﬁts. We have concluded that the safety-related
dispiay instfumentation is accebﬁable.

" RHR System Interlocks

During the reviéw of this application, the staff took -the
position that additional protection of the low breSSure Residual Heat
Removal (RHR) System“from‘pessible'over—preeshriZation was required. .
Motor operated vaives 730 and.73l are used to isolate the suction line
of the low pressure RHR system irom the high pressure“reécfof‘coolant
system. A letter waS'iseued by the staff on May'Z; 1973 to the
applicant etating;eﬁr requirements to autométically close RHR system
valves 730 'and.731 whenever the pfimaiy system pressure exceeded the
RHR design pfessure. The staff also teqﬁired independent interlocks
on these Qalves to pfevent their opeﬁingHWhenever the primary'
system pressure exceeded the RHR eystem design"pressﬁre. Both the
‘interlocks and the automatic closure of these valvee‘were to be
'designed to meet the single failure,criferion.

The applicant'responded to the'staff’fequirements3in_a letter
dated May 25, 1973.»‘The staff has reviewed the criteria broposed
for the deeign modifications'tc Be incorpOrated iﬁtovthe RHR system

and finds them acceptable. Confirmation of the implementation of
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these criteria will be obtained when the electrical schematics

.for this system are submitted by the applicant prior to issuance

-of the operating license.

Control Systems Not Required for Safety

The applicant has stated that'the functional design of the

reactor control systems for Indian Point 3 is the same as that

-for Indian Point 2 with the exception of minor changes in equipment.

We have,reviewed the désign and chénges’and;have ponqludéd that
such equipment changes have not changed the funcfional design‘

or degraded the safety of this planf and have concluded that these
control systems are acceptable. |

Seismic, Radiation, and Environmental Qualification

The seismic design criterion‘for the reactor protection system
and engineered safety feature circuits‘requires that the equipment
not lose its capability to perform the required safety functions
duringlpr fpllowing a safe shufdown ea;thquakg.A We have reviewed the
type tests performed to demonstrate conformance with the seismic design
criteria and have concludedAthat the seismic qualification program
is acceptable. .

The design criterion for safety-related equipment ;nstalled inside
the containment structure is that_the equipment shail be capable pf

functioning under the pqst—accident temperature, pressure, humidity

and radiation conditions for the time periods required. We have
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reviewed the type tests performed to demonstrate conformance with
these design criteria and have concluded that the énvironmental and

radiation qualification program is acceptable.

7.9 Common Mode Failures and Anticipated Transients Without Scram

In connection with our review of potential common mode:failures,
we have considered thé need fér means of preventing common mode
failures from negating protéctive functions and of possible désigﬁ
features to make tolerable the consequences.of failure of scram
during anticifated transients. This éoncern is applicable to all
light water cooled power reactors.

This problem is being studied on a generic basis. If the pro-
bability of any of the events éonsidered is determined fo be
sufficiently high to warrant consideration as a design basis for
plants having a nuclear steém supply system similar to Indian Point 3,
suitable design modifications to reduce the probabili;ies or to limif

the consequences to acceptable levels may be necessary.
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. ELECTRIC. POWER

General

The design of the safety-related electric power systems for Indian

Point 3 is similar to that for Indian Point 2. Therefore, our review

. concentrated on those aspects of the design that have changed since

our evaluation of Indian Point 2 and those aspects of the design
affected by changes in regulatory requirements.

Offsite Power

Two 138 kilovolt (kV) circuits connect the Buchanan switchyard

to the Millwood Substation which is connected to the Consolidated

_Edison, Niagara Mohawk, and Connecticut Light and Power transmission

networks. Two additional 138 kV lines, using separate routes from

the first two lines, connect the Buchanan switchyard to the Orange

.and Rockland system.

Two 138 kV circuits connect the Indian Point station and the
Buchanan switchyard. These circuits carry the output power from

Indian Point 1 and supply power to the station éuxiliary transformers

for Indian Point 2 and Indian Point 3. The normal source of power for

startup of Indian Point 3 and the preferred source of power in the

.event of an-accident is the station auxiliary transformer. A second

source of offsite power is available to Indian Point 3 via two
underground 13.8 kV circuits from the Buchanan switchyard. In addition

to power from the transmission network, power is available from two
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gas turbine generators, one located in the Buchanan substation and
one located on the Indian‘Péint site, which can be connected to the
13.8 kV circuits-.

We have concluded that the offsite power system provides two
physically independent circuits that connect with the onsite powér
distribution system in accordance with General Design Critérion‘17
and is acceptable.

Onsite Power

A-C Power Systems

The original design of the onsite emergency power supply for
Unitho. 3‘emplbyed four 480 V buses energized upon loss of normal
pswer by three diesel generators, two of which were required to
furnish energy to eﬁgiﬁeered safety features. The applicant had
proposed an automatic system of cross-—connecting sources and loéds.
Both the ACRS and the AEC staff believed that the onsite power sources
needed greater independence, at least to the éxteqt that they could
not be connected together with automatically operated devices.

Consequently design modifications wefe‘made so that the emergency

~a-c power is now supplied by three physically. and electrically

independent diesel generator sets. The redundant engineered safety
feature and safe shutdown loads are arranged in three groups, each
group powered from its assigned diesel generator in the event of

loss of offsite power. Any two of the three load groups and their
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associated diesel-generator sets are adequate to mitigate the conse-
quences of an-accident.” No manual or automatic. interconnections or

transfers are necessary. We have concluded that the design of the

_ onsité a-c power system is in conformance with Regulatory Guide 1.6

"Independence Between Redundant Safety (Onsite) Power Sources and

Between Their Distribution Systems" and Regulatory Guide 1.9 "Selection

‘'of Diesel Generator Set Capacity for Standby Power Supplies" and with

IEEE Std. 308 and is acceptable. -

D-C Power Systems -

The applicant ofiginally proposed the use of two d-c power systems
and automaticltransfer devicesvto supply pQWer to the threé engineered
safety feature.load groups. We concluded that such a desigﬁ could
unduly céﬁpromise the independence of redundant safety systems. To meet

our requirements, the applicant modified the design to eliminate

the need for automatic transfers between redundant power sources.

This was éécomplished by the addition of a ﬁhird d-c power system.
We have concluded that the modified design of fhe d—c'power
systém is compatible with the a-c power system, meets the regulatory

positions of Regulatory Guide 1.6, and is acceptableﬂ
As a result of the changes in the design of the onsite d-c
power- systems discussed above, the instrument power supplies will

be changed. We have informed the applicant of our requiremeht that

‘the power supplies for the protection system must be designed in
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accordance with IEEE Std 279-1968. Prior to issuance of the operating
license, we will review the design changes to assure that the require-
ments of IEEE Std 279-1968 are met.

Separation and Identlflcatlon of Redundant Protection and Emergency
Power Systems

Wevhave reviewed the méané used to provide.pﬁ§sical separafipn
between redundant protectlon and emergency power systems.

The diesel generators and thelr local panels are located in three
separate rooms of a Category I structure. Two batteries are located in
separdte battery rooms with no other eqdipment. The third battery
(and iﬁs associated equipment),‘which was added td comply with our
requirement, is located in the room withnﬁhe dieéel genéfator to ‘which

'

it supplies power. The applicant has examined the environmental

‘conditions associated with this location and has found that operation

of the battery and the diesel'éenefétor will not be‘édﬁéfgély affected
at thiéllocétion.- We have concluded thét thdé locatiod is acceptable.
The criteria used for the instdllation of cabies and dable |
trays require a minimum of one'foot between rédundant circuits spaced
either horizontally or'vertically except that a minimum of three feet
a : -
is required between redundant heavy power circuits épaced vertically.

Where these distances are not provided, fire barriers are installed

between redundant circuits. Two electric cable tunnels are provided

‘between the control building and the containment penetration area, and

separation is provided by locating redundant channels on opposite sides

of the tunnels.
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The identification methods usea to distinguish between safety and
non-safety equipment and between redundant channels of safety systems
are color and numerié codes.

We have c;pcluded that the identification and separation of'red;ndant
protection and emergency power systems is comparable to recent;y licensed
operating plants and is acceptéble on that basis.

Diesel Fuel 0il System

We reviewed the design of the power and cbntrol systems fof the
diesel fuel o0il system and concluded that the.design originally proposed
by the applicant was unacceptable. Specifically, all three fuel oil
transfer pumps were powered from non-safety buses, their power supplies
would'have been disconnected in the event of a loss of offsite power,
and the control system was>vulnerable to single failures. To meet
our requirements, the sysﬁem was modified so that the control system
would.meet the single failure criterion. Two fuel o0il transfer pumps
were powered from safety-related load centeérs that are automatically
‘energized by the diesel generators. A new power supply for the third
pump was added and designed in accordance with the requirements of
IEEE Std 308. With the addition of this.new power supply the diesel
fuel transfer system can sustain a single failure and still supply an
adequate amount of oil. (See Section 9.5 ofvthis report.) On the
basis that the power supply for the fuél transfer.system ﬁeets the
requirements of IEEE Std. 308 we conclude that the control and power

systems are acceptable.
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"~ AUXILIARY SYSTEMS

Fuel Storage Systems and Handling Systems

The new fuel storage pool and the .spent fuel storage pool are

" located in a Category I structure. The insertion and removal of

fuel assemblies from the reactor vessel into the storage building is
accomplished under borated water which serves as-a transparent shield
and cooling medium.-

Néw Fuel Storage

"~ New fuel assemblies are .stored.in a dry vault within the Fuel
Storage Building whicﬁ has capacity for one-third of a full core
loading, with each fuél_assembly located on a center-to-center spacing
of 21 inches. Should the dry vault inadverpehtly'be flaoded with

unborated water, the .maximum ke for new fuel at this spacing will

. ff
not exceed 0.90, a:-value well below criticality. Each new fuel assembly,
for,inipiai fueling and subsequent refueling, will move -from the dry
vault to the spent fuel storage bool, andlthen through a horizontal
transfer tube into the refueling caVity.Within;the reactdr containment
building, prior. to insertion into the reactor.’

We have reviewed the neﬁ}fuel storage -and héndling'facility and
conclude that:

(1) Gravity drainage has been provided to handle inadvertént

.water flooding.

 (2) That -such flooding would not result in a critical assembly.
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(3) The hatch covering the storage area has sufficiently strong
liftiﬁg lugs,

(4);The in-placé hatches can support all expected lbads.

(5) The air-motor driven conveyor car which transfers new (and
spent) fuel between the reactor cavity bool and the spent
fuel storage pool has been used succesSfully in numer&us
operating reactors and can be expeéted to give reliable
operation in this facility.

On this basis, we conclude that the new fuel storage vault is

acéeptable.

Spent Fuel Storage

The spent fuel storage pool is capable of accepting and storing
one and one-third spent cores from the reactor. It is constructed of
reinforced concrete and has a stainless steel -liner. The spent fuel

center-to—center spacing is designed to prevent the ke from exceeding

ff
0.90 in unborated water. However, water in the fuel pool will be
borated to the same concentration as the water in the refqeliﬁg water
storége tank which contains 1.4 weight percent boric acid.

There are no gravity drains in the spent fuel storage pool.
Cooling water inlet and outlet connections are located such that
failure of any pipeiine will not completely drain the fuel pit and a

minimum of seven feet of water would remain on top of the stored fuel

elements. The control room operator receives a low level alarm upon

loss of pool water and can initiate remedial action.
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. the stored fuel.

. the fuel stored in- the spent fuel: pool, and consists of a pump, heat

The spent fuel storage pool's:capability to withstand tornado
generated missiles (see Section'3.5 of this report) has been reviewed
Ey the staff. If the design tofpado missile of.an automobile traveling
25 feet abové~£he ground should étrike-the concrete Category I struc—:
fure housing thé spent fuel pool, it would not cause damage to the
pool. 1If the design tornado missile consisting of a four inch by
twelve inch by twelve foot wooden plank should strike the metal siding
portion of thé building surrauﬁding the Category I spent fue; poél,
it could penetrate the siding. However, it has been éal;ulated that
such a wooden missile could not sink through all of the 26 feet of

water .that covers the spent fuel to cause any significant damage to

‘Based on the above we conclude that the spent fuel storage pool
meets the tornado generated missile criteria and is acceptable.

Spent Fuel (Pool Cooling and -Cleanup System

The spent fuel pool cooling loop removes the residual heat from

exchanger, filter, demineralizer, piping, valves and instrumentation.
Approximétely five percent of loop flow circulates through‘a.de—
mineralizer.and filter, for water purification. The system is.a
non-redundant, non;seismicvdesigned system; however; failure of this
éystem.will not compromise piant safety. The normal makeup water
supply to the pool is from a‘ﬁon*seismié designed system which usés

the Primary Makeup Water Storage Tank as the source.
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We have reviewed the system configuration, piping, pump capacity,
demineralizer capacity, and heat dissipation capability and find that
the system featurés are comparable to other licensed nuclear power
plants.‘ In the évent of a loss of pool water there are other available
sources of make-up water nearby, such as the fire prOtection system,
which can be hooked up in a timely manner.

We conclude that the spent fuel cooling and‘cleanup system is
accgptable on the basis that there are alternate sources of water
that can be used if the normal cooling system should fail.

Handling Systems

- The major handling systems are located within the containment
building and in the fuel storage building. A gantry tyﬁe polar crane
is used within the containment building for handling heavy lbads'such
as shield plugs, the reactor vessel head, and the upper and lower

vessel internals. Lighter loads, such as a fuel element and those

" loads requiring more sensitive positioning, are handled ‘in the contain-—

ment by a rectilinear bridge and'trolley manipulator.

" We have evaluated all phases of polar crane operation. -Of
particular concern was the inadvertent dropping of the shield -plugs,
head, and upper and lower vessel internals onto'the.reactor vessel.
Thé';ppliéant‘has provided results of calculations to verify thét the
shear stress of all supports and piping would not be exceeded if these

heavy objects were dropped on them.



A rectilinear bridge and trolley manipuiator, running on’raiis~at
. the edge. of the reactor cavity, is equipped with a long tube: and
pneumatic gripper. which inserts and withdraws-fuel‘aséemblies'from the A
core. The transfer system from the reactér cavity to.the spent fuel
storage pbol moves eébh-fueliassgmbly-on a .conveyaor car mounted on
‘tracks. Ihe conveyor car is driven by an air motor through the
transfer .tube connecting the reactor ca&ity to the spent fuel s;orage
pool.

Within the fuel storage buiiding lighter loads are carried by a
monorail hoist while heavier loads are handled by an overhead bridge
créne.' |

The spent fuel pool‘bridge is a wheel-mounted walkway_which
carries an electric monorail hoist on an overhead structure. A
handling tool suspended from the hoist moves ﬁhe spent fuel with.the
tooi length. designed to limit maxiﬁum»lift,of.spent_fuel to a safe
shielding-depth.A We have determined that the -design uplift cabgcity
of the‘hdist is less than the uplift strength of the.fuel, aﬁd the
spen£ fuel>racks. If ‘the spent fuel should become stuck in the fuel
rack, the hoist lift capacity is insuffigient to damage the fuel, or
the racks. |

- The spent fuel-building is equipped with an overhead bridge crane
férﬂmovement'of the‘spent fuel shipping cask.A Spent  fuel is moved:by
Fhe monorail hoist from the spent fuel rack to the shipping cask. The

Ioaded spent fuel shipping cask is moved from the end of the pool to




. the decontamination area and thence to a flatbed' trailer by use of
the overhead bridge crane. 'The spent fuel pool overhead bridge crane
is equipped with mechanical stops to prevent crane movement over the

spent fuel pool area.

-
-

An assumea.fuel cask drop. by the overhead bridge crane into the
spent’ fuel cask loading. area was analyzed for the Qorst drop condi-
" tion. The worst drop condition in terms of pool structural damage
is a drop in a perfectly vertical position starting from an elevation
of five - -feet. above the pool surface, or 43 feet above the pool bottom.

The cask velocity on striking the one-inch cask wear plate'én the
pool bottom is 40 ft/sec. This wear plate covers the 1/4 inch thick
pit liner. Liner penetration would occur‘and the concrete beneath the
liner Qould crack from this cask drop. lWater would be expected to
slowly flow through .the punctured liner and -fill the cracks in the
concrete. The pit is 24 feet below surrounding grade and is féunded on
solid‘rqu which limits the leakage rate through the punctured liner.
The makeup water capacity is'expected to meet any leakage which might
- occur. Since there is no 6ther equipment on the pool b§ttom, damage
by the dropped cask would be limited to the liner, the concrete below
the liner, and the wear plate.

The“appliéant has ﬁrovided guide rolls on the manipulator crane

and trolley to prevent horizontal movement. Anti-rotation bars prevent

each wheel from lifting from the rail.
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Mechanical stops on the overhead bridge crane, which.can only be
removed by,administrétive control, assure that movement of the:spent
fuel cask by the fuel storage building crane is confined to certain
areas,  thereby avoiding travel over the spent fuel storage area.
As required in the Technical Specifications, test loads énd

functional checkouts of all of the cranes will be made throughout

the life of the plant. In addition, the applicant has stated that
the crane operator will be certified in accordance with Chapters 2
and 3, Operétion, Overhead and Gantry Cranes, USAS B30.2.0 - 1967.

. -On the basis of our review of the various handling systemé, we
conclide that they are acceptable. ThiSAconcluSioﬁ is based on ‘the
following:

(1) The right tool is assigned to the right job.

*(2) Both mechanical stops and administrative procedures will
prevent heavy masses from being carried over the spent fuel.

(3) Various mechanical devices have been installéd t§ minimize
the likelihood of the manipulator crane falling into the
pool.

- (4) Conservative analyses indicate that the consequences of
" dropping heavy objects wifhin the containment and'within the
fuel storage building will not compromise safety..

At the present time Iﬁdian Point 3 has a 40 ton capacity,

Category III, overhead crane. We have been ad&ised,by the appliéant

that it may purchase an overhead crane with an approximate load

'
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carrying capability of 70 tons and may also purchase a heavier fuel
cask. Should a new crane be purchased, the staff will review the
necessity of having the crane and its support structures built to

Category I criteria.

Water Systems

Station Service Water System

- 'The station service water system is a Category I design composed
gf'two independent headers, whose pumps can be powered from ‘the
diesel generators. The two headers operate on a split system, one
Eefmed'nuclear because it supplies the essential nuclear components, .
and the other termed conﬁentiOnal because it supplies less essential
components.. One of the three nuclear service water pumps and two of
the three conventional service water pumps arerperatiﬁg during normal
conditions. By manual valve operation, essentiél loads can all be
carried by the~huclear header; or all can be transferred and carried
by the conventional header.

The nuclear header loads are:

(1) The coﬁgainment fan cooler units and motor coolers.

(2) The diesel generator water and lube oil jacket coolérs.
(3) The instrument air coﬁpressor cooling system.

(4) The nuclear service water pump étrainer blowdown.

(5) The turbine oil coolers.

(6) The generator hydrogen seal oil coolers,
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(7) The boiler feed pump o0il cooler.

(8) The radiation samp¥e mixing nozzle;

The‘conventional header loads ére the component cooling heat
exchangeré and the cdnventional'service water pump- strainer blowdown
as well as other plant services.. The component cooling heat.exchangers
and strainer blowdown services are considered less essential loads on
the system only in the sense that cooling water to4the component cooling
heat exchangers is not required during the injection phaéé of a loss-of-
coolant Qccident. Because of the heat capacity of the water in the
component cooling system, the temperature rise rate of this systemA
without the use of the éomponenf cooling heat exchanger is about 5°F
per hour. Consequently the water temperature would only increase by
a few degrees befofe the recirculation mode is initiated.  We find
this acceptable because the peak component cooling system water
temperature would be significantly below any system” temperature limits.

) | The service water pumps are located‘in a Category 1 designea
_intake structure and can take suction from any of- four separate
-intakes, any one of which is capable of supplying the service water

emergency requirements. A debris wall is provided, a coarse screen,
and finally a fine traveling bank screen.  For winter operation, warm
water'ié circuléted'ahead of the coarse screen and electric heaters
-are provided to the driving head of the traveling screen to prevenf

icing of screen panels. Water is supplied from the Hudson River.
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Cooling System for Reactor Auxiliaries

The component cooling system is a closed loop designed to:

(1) .Remove residual and sensible heat :from the reactof coolant
system via the residuéi heat removal loop following a
loss-of-coolant accident, and also during plant shutdown,

(2) Cool the letdown flow to the chemical and volume control

- system during power operation.. .

(3) Provide cooling to dissipate waste heat from various primary
plant components.

The component cooling system is-a- Category I. design. During normal

operation,- two component cooling pumps and one component cooling heat
exchanger provide sufficient heat removal. A backup pump is provided
which provides 50 percent~flow capacity and a redundént heat exchanger

provides a 100 peréent backup service. .All three pumps and both heat

.. _exchangers are utilized to remove residual and sensihle heat during

plant shutdown. In the event of failure. of a pump or heat .exchanger,
safeAsﬁutdown is not.affected, but the cooldown peripd is extended. -

We conclude the system design is adequate for 1oﬁg—term accident
cooling and is acceptable.

Condensate Storage Facilities

.. The -single condensate water storage facility is a 600,000
gallon water tank built to Category I design. The tank .is connected
to a diffusing pipe inside the condenser shell for makeup purposes on

low water level signal. An isolating signal will secure the storage
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tank from the condenserlwhen'the'tank level reaches 360,000 gallons.
This ensures a condensate reserve fbr é4«houfs of operation of thé
auxiliary.feedwater pumps in order'to maintain hot shutdown conditions
following a turbine trip at full power. The storage tank énd piping
system to the auxiliary feedwater pumps is a Category I design and
similar in capacity-tovthose tised ‘in' other PWR type reactor plants;

We conclude that the design of the condensate storage-facility-is

acceptable. :

Process Auxiliaries

Compressed Air System

Instrument air and station .service compressed air operate as
two separate systems. The capability does exist, howevér, for the
service air system to back-up the instrument air system; The
instrument air system is equipped with refrigerant dryers and dessi-
cant dryers to maintain instrument quality conditions,‘and reduce
the air dewpoint compatible with the loweét expected outdoor tempera-
ture. . In the event of service air introduction into the instrument

air system, the air passes through two liquid oil prefilters, and two

‘0il vapor prefilters. Components essential to plant safety, which

are serviced by the instrument air systems, are provided with back-up
dry nitrogen cylinders to assure safe shutdown action of the component.
in the event of failure of the instrument air systems. The components

having dry nitrogen cylinders are the auxiliary boiler feed pump
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.control valve, the steam dump valves to atmosphere, the service
wéter supply valves to ghe-conventional<plant,,the containment
building penetration and weld channel pressurization system..
We have concluded that the instrument and service air systems
are. acceptable on the basis that aibaékup system is provided in the
event of failure of the instrument.air.systgﬁ..

9.3.2 Process Sampling System:

The process sampling system provides iiquid samples for both
chemical ‘and radiochemical andlyses. Basically, the samplg ;ines
originate from two sources. One source is inside.the contginﬁent
and consists of high temperature and high pressure lines that come
from the pressurizer, .the reactor coolant system, and the steam
generator blowdown lines. The other source is outside contaipment,
and- consists of low temperature and low pressure lines which come
from the auxiliary coolant system and the chemical and volume control
system.

The sample lines inside cdntainment are all isolated by manual
_valves and a second air-operated fail-closed valve. Only_tﬁe sample

line from the recirculating pump discharge is equipped with remote
ménual valves'inside containment followed by two manual valves outside
the containment. - This pré?ision-enables sampling following a loss-
of -coolant accident and loss of service air;

We conclude the system design is acceptable.
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9.2.3 wChemical; Volume Controlj and'Liéuid.Poison,SystemsA
-The chemical and volume.control system.is designed-to: |
(1) Adjust the concentration of chemical neutron absorber  for
reactivity control.
(2) Maintain a proper water inventory in the reactor coolant systeﬁ.
. (3) Provide seal water for the reactor coolant pump shaft~seals.
(4) Pfocess'cbolaﬁt effluent for reuse of boric acid and reactor
make-up water.
.. (5) Maintain a pfopér concehtrétion.of,corrosion inhibiting
- chemicals iﬁ fhg»éoolant.
(6) Maintain coolant-and’corrosion,activities within design levela
The gystem is also used to.fill and hydrotest. the reactor coolant system.-
The systém‘consists of letdown. coolers, flow controls, boron
- meter;, purification demineralizer prefilter, purification demine?al—

. izer, purification.fiipers, chargihg pumps, reactor coolant pumb seal
coolers, and a volume control tank. We have. reviewed the system to
-assure that.redundant components and alternate flow patHS'exist in
ofder to permit equipment maintenance and assure operability.

We have verified that any charging pumé‘and boric acid transfer
pump. can be operated from the onsite diesel.geherator power on loss
6f offsite a~-c power. - The system is capable of making the core sub- -

. critical with no rods inserted in less than sixteen minutes.
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The chemical and volume control system is similar to systems used
in previously licensed reactor plants of this type. We conclude the
system design is acceptable.

Gross Failed Fuel Detection System

A Gross Failed Fuel Detector (GFFD) has been installed on the ho
leg of one of the reactor coolant loops.. This system is similar to
those installed in other PWR's, including Indian Point 2, and is
described in Section il.2 of the FSAR.

‘The GFFD samples primary coolant activity from one of the hot
legs. Whenever the coolant activity expeeds a preset valﬁe by 20,000
counts per minute, an alarm will go off alerting the operator'to a
significant increase in primary coolant activity._vThe set-point value
is determined from the frequent radiochemical analyses made of the
primary coolant. The set point value will however always correspond

to coolant activity levels below technicalvspecification‘limits. Should

the alarm sound, the operator can rapidly make another radiochemical

analysis of the primary coolant. It is estimated that this analysis éan
be accomplished in one half an hour.: | |

Experience with GFFD systems is limited at this time. Nonetheless
the staff concludes that this system has the potential for detecting
abrupt gross failures of a fuel element and meets therinteﬁt of the

recommendations of the January 15, 1969 ACRS letter which called for

a means for early detection of abrupt gross fuel failures.
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Air Conditioning,'Heating, Cooling, and Ventilation Systems

Control Room

The control room air conditioning,.heating, and ventilation
system is designed to maintain 75°F dry bplb,tgmpergﬁurevand.SOZ
relative”hﬁmidity,.énd permit_cleanub of girborne particulate
radioactivity after a4LOCA. (See‘Séction lS.of_this.report for
control room doses after a 'LOCA.)

. The control room air conditioning system is:a Categqr&}l
design capable of taking.its power from the diesel generator bus.
- We haye evaluated_the.syétem to ‘assure functional capability,

especially during a loss—of-offsite power accompanying a loss-of-

. coolant accident. The.system is similar to those of other previously

~licensed reactor.plants of this type. We conclude that the system

is acceptable.

Aukiliary Building and‘Radwaste Area

The primary auxiliary building ventilatién systém serves to
circulate filtered air through vérious rooms of the building té remove
equipment heaf, and controi the flow ofvradipaqtivity from low activity
to potentially higher activity areas. Air is exhausted from each of
the building compartmentsvthrough ductwork designed to sweep the room
as it travels to the room exhaust register. Air flows to the exhaust

plenum and discharges through roughing filters, HEPA and charcoal

- filters before discharge to the plant vent..,
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The system is similar to those of prior reactor plants of this
type. We conclude the system design is acceptable. (Seé Section 11

of this report for further information.)

Fuel Storage Building

| The fuel storage building ventilation system is supplied from
louvered ceiling tempering fan units which are interlocked with the
exhaust fans for quick closure in the evént‘high radiation levels are
detected in the building. The exhaust system draws air from the pool
surface and ceiling areas which.exhaust to a plenum equipped with a
roughing filter, HEPA and charcoal filter, beforé discharge to the

plant vent. Within the plant vent is a 50,000 cubic feet per minute

- dilution fan actuated by a high radiation alarm. This fan exhausts

from the auxiliary building, radwaste area, and fuel storage building.
The system is similar to those of prior plants of this type.

We conclude the system design is acceptable. (See Section 11 of this

report for further information.)

Other Auxiliary Systems

Fire Protection Systems

There are three basic fire fighting systems for Indian Point 3:
water, carbon dioxide and foam-water. The water supply is from a
1,500,000 gallon onsite storage tank whose source is the Catskill
water supply. The water system is an extension of the Indian Poinf 1
system for yard hydrant protection. Portions of the fire-SYStem

within Indian Point 3 are designed to Category I criteria. These
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areas are the diesel .generator building, electrical tunnel from the

.control building -to the'contaihment_building and the primary auxiliary

~buildiﬁg.. The fire protection system is designed to applicable portions

of the Nuclear Energy Property Insurance Association and-the-National

~ Underwriters Codes for Standards.

The water system.is connected as a loop system to permit water

"flow in either. direction. Hose reels are located in the turbine

building, and temperature cbntrolled &eluge watersprays are located
at the main tranéformersrand the station auxiliary.transformer.

| The foam—water_system is a‘separate-elgctric thermostat actuated
deluge system serving the hydrogen seal 011 unit, boiler- feed pump
011 console, lube 0il storage tank, and lube oil reservoir.

. Portable carbon dioxide extinguishers serve the diesel generator
rooms; backing up the water>system, and also serve the primary auxil-
iar? building, - turbine hall,,con£rol building, fan house, eléctrical

tunnel, fuel storage building, waste holdup  tank. pit, auxiliary feed

-pump building, containment building and electrical‘penetration tunnel.

We have concluded the fire proteétidn system design is acceptable.

Communication Systems

The intra—plént communicétion systems é:e the page-party public
address_system and fhe Bell telephone system. The page-party system
is powered from a motor control centér which can be.connected‘fo the
diesel generator‘bus. The system can be merged with the Indian Point

1 and Indian Point 2 systems. Page channels and party channels are
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controlled from the. control® room which has the.capability to transmit

page and party conversations. through loudspeakers located throughout

the plant and site. .In the primary, or nuclear area, handset- stations

.allow usage of two party-line channels for conversing with the control

room.
- We have concluded that the communications system is.acceptable.

Diesel Generator Fuel 0il Storage and. Transfer System . -

il

The three onsite diesel generator sets are separated, independent
of function, and each has its own 7700 gallon underground fuel storage

tank. Each tank is equipped with a vertical fuel o0il transfer pump

~which, through one of two redundant headers, automatically. and inde-

pendently fills the day tank for the diesel it serves folloWing a
start.siénal from the day tank. Manual header valving allows any
trahsfer pump to supply fuel to the day tanks of all three diesel
generators. FEach storage tank has an alarm level to‘aier£ the
operator to refill the tank from an outside source. The entire
transfer system is designed to seismic .Category I requirements.

. To comply with our requirements, the applicant has placed all
three transfer pumps on emergency power supply buses, rather than
only two: pumps Whichvhad been proposed earlier. With respect to the
latter arrangement, in the event of loss of off-site power,-only two
transfer pumps would ha%e.been connected to an essential power supply.
With 'all three transfer pumps powered from essential buses, approki—

mately 93 hours of diesel fuel is available. 1In the.event of failure

of a single transfer pump, up to 62 hours operation is available.
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When the diesel fuei in the.7700 gallon storage tanks is exhausted
additional supplies can be obtained both on site and immediatel& )
adja;ent to Fhe_site; Two é0,000ugallon'tanks on site and one 200,000

~ gallon ta#k‘at the Consolidated Edison Buchanan site store fuel oil
~that is compatible with the diesel generators. The Technical
Specifications réquire fhat the o0il stored in -these -tanks be compatible
with thé diesels and that at least seven days of fuel éupply for Indian
Point: 3 be available. Since these large storage tanks are not directLy
piped into the 7700 gallon -underground fuel storage tanks, provisions
have been made to transfer thevoil,in the larger tanks to the underground
tanks. .The applicant has a contract with a loéal'company,to éupply an
oil truck,‘on a priority basis, .to effect this transfer 'if necessary.
,0il transfer hoses with the approﬁriate.fittings are iﬁstalled near

. the..outlets of these large storage ‘tanks to facilitate this transfer.
Adequate space is available around the.storage facilities to place an
0il truck there while it is being filled. .

: Base& on the above considerations, we have concluded ‘that the

diesel 0il storage capacity needed fof Indian Point_é is acceptéble.

9.5.4 . Diesel Generator Cooling Water System

The service water supply to the diesel,genefator lube o0il and
jacket water coolers is éhown in Figufe-9.6—l of the FSAR. - Cooling
water flow to the diesels is required when-tﬁe plant is on emergency
power. This cooling is normally accomplished through the nuclear

service water system, with the conventional service water system
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acting as a backup. ShoUld the ten inch line in the nucleaf service
water system break or should the ten inch valve in this line inadvert-
‘éntly close, then all thfee diesels would eventually be»inédequately
‘cooled. .The applicant -has estimated that in approximately one hour
the diesels would overheat and fail unless adéquate cooling was
'restofed. The bases for this estimate will be incorporated into the
FSAR aﬁd reviewed by the staff.
Diesel failure can be prevented by switching over from the nuclear
- service water system to the conventional service water system. The
operatér is alerted to inadequate diesel cooling by an -alarm in the
control room. This alarm sounds when the flowmeter in the common
discharge line of these three diesels measures less than 1000 gpm.
The operator would éhen manually valve off the appropriate 'sections of
-the nuclear service water system and valve on the backup conventiomal
service water system. The valves that must be opened or closed to
affect this switchover are readily accessible, near the control room,
and ofvfour»tO'ten'incHes in diameter. Depending on the break loca~
tion, between two and seven valves must be repositioned. The conven-
tional service water system haé adequate capécityAfo supply the water
valved off from the nuclear service water system.
. Final ‘acceptance of this method -of coping with this type of

failure in the nuclear header depends upon justification of the one

hour estimate during which the diesels can supply the necessary
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emergency powerkwithout degradation.' We have‘informéd>the applicant
that suitabie modificétions will- be @ade-to the service water system
if this estimate cannot be supported. Resolution of this matfer will>
be the subject of a supplément to this Safety Evaluation. |

Diesel Generator Starting System .

Each diesel génerator is autométically‘startéd by two redundant
air motors, each air motor sef?ed from a common storage tank and
compressor system. The pibing and electrical serQice is arranged
so manual transfer between diesel"uﬁits of starting'air is possible.
Each air storage tank has sufficient air for four starts. Since this

is consistent with previously approved systems, we have concluded:

that the diesel generator starting system for Indian Point 3 is

acceptable.
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STEAM AND POWER CONVERSION SYSTEM

Summary Description

The steam and power conversion system is of conventional design,

" similar to the designs used iﬁ previoﬁsly approved plénts.. The '

éystém will remove the heat energy from the reactor coolant in four

steam generators and convert it to electrical energy in the turbine

driven generator. The condenser will transfer unusable heat in the

cycle to the Eondenéér'cooliﬁg water. Upon loss of full load, the
system will dissipate the energy in the reactor coolﬁnt thrdugh
by-pass valves to the cbndénéer and tﬁrough the'poweflbperated
valves to the atmosbhefe.

Steam generated on. the secondary side of the steam generators

- will sequentially pass throﬁgh the double flow high pressure turbine,

" moisture separators and feheéters,‘thrée double flow low pressure

turbines éna to three single ﬁass, divided ﬁﬁter~box type condensers,

The condénsaté ana'feedwate; system will return the condensate
to the steam‘generato;s after passing it ;hrougﬁlfive stages of feed
héating.

Turbine. Generator

The turbine is a four element, tandem-compound, six-flow exhaust

type, 1800 RPM unit.’ It ﬁas a warranﬁed rating of 1,021,793 kWe

gross and a géheratbr rating of 1,125;600 kva., The genefator is
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direct coupled and hydrogen cooled. The turbine is similar to

turbines in previously approved plants.

High Energy Line Rupture Outside Containment
~ In December 1972, the applicant was asked by the staff’ to assess
the consequences of postulated pipe failures outside of containment

including failure of the main steam and feedwater lines. The

_applicant has conducted its assessment for Indian Point 3 utilizing

crite;ia and'guidglines provided by the staff, The ba;ic Qrite;ia

require that:

1. Pro;ectioq be provided for.géuipmentlnegessary to shut down
the reactorAand maintain it in a safe shutdown condition,
assuming a concurrent and unrelated gingle active failure of
protection gquipmgnt, from‘allkefﬁects resulting from ruptures
in pipes garrying highfénergy fluid, up.to_andAincludingEaa
double—endéd rupture of such pipe§, where the tepperatgrg gnd
pressure conditions of the fluid exceéd ZOQfF aqd 275 psig.
Breaks should be assumed to occur in those 1ocation§'sp¢cified
in the staff bipe whip criteria. The rupture effects on equip~
ment to be considered include pipe whip,/sérgctpral (including
the effects of jet impingement) and environméﬁtél.

2. Protection be provided for equipﬁent necessary to shut down the

reactor and maintain it in a safe shutdown condition, assuming

a concurrent and unrelated single active failure of protection
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equipment, from the environmental and structural effects
(including the effects of,jetfimpingemenf) resulting from a ’
singieyopeﬁAcraék at the mbst\adverse location in pipes carrying
high-eherg&‘fluid routed in the vicinity of this equipment,
.where the temperatire and pressure conditions of the fluid
exceed 200°F and 275 psig-. The size of the cracks éhould be
“assumed- to be l/2'theupipe'diameter”in length and 1/2 the wall
thickness in width.

The applicant responded to this by meeting with the staff and
by submitting réports :on May 14, 19}3vand June 8, l973,'déscribing
its findings and the resultant plant modifications. -

It is convenient to divide ;he applicant's responses'intb two

piping groups. ‘The first group includes lérge pipes such as main

- steam lines, feedwater lines, andtauxiliary feedwater lines. These

large pipes often require massive pipe restraints to prevent signifi-
cant- damage to structures and nearby pipes and valves should these

pipes fail. They are characterized by having high mass and energy

-efflﬁxés, if broken, which cotild produce significant pressure and

témperature'iﬁfreases within the structures that surround them. The
second groﬁp of pipes includesAsmaligr sized high-energy lines such
as steam generator blowdown lines, letdown lines, charging lines,
sample iinés, auxiliary steam lines and nitrogen lines. Soﬁe of

’

these lines do require pipé restraints to limit their motion in ‘the

" event of a postulated break, but in general their greatest damage

potential lies 'in affecting cable trays and electrical equipment.
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With regard to the group of larger high-energy lines, the staff
reviewéd their_piping layout. All the steam and feedwater lines run
directly from the containment to the turbine building passing thrﬁugh
only one significant intermediate enclosure. The -control rooﬁ,
emergency diesel generators, and the primary éuxiliary building
which houses most of the engineered safety features are all séparated
from the steam feedwater and auxiliary.feedwater lines by a considerable
distance and would not be affected by any rupture of one .of .these
larger lines. |

Between the turbine building and the containment.is the pipe
bridge and the auxiliary feed pump (AFP) building. Pipe ruptures
within the pipe Bridge érea will not prevent the safe shutdown of the
plant. The AFP building is shown in Figures 10.1 and 10.2 and also
in Figure 6.4. The lower two rooms of the AFP building are concrete
.enclosures wifh thick walls and roofs, while the upper portions of the
AFP building are made of light weatherproofing material.. Pressure
transients in the lower concrete rooms result in peak pressures .
significantly below the pressure retaining capability of these rooms.
éhould a pipe rupture in the upper portion of the AFP building,'the
light weatherproofing ﬁaterial Would be blown off at<2ressures.well
below the_structufal capabilities of this area. The staff has made
its own independent analyses of thesevpressure_transienps and has
concluded ;hat‘no pressure transients within the AFP buildipg due

to high energy line breaks would result in.overstfessing any portion

of this structure or prevent the safe shutdown of the plant.
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.+ - The.possible loss of essential equipment, jet impingement effects,
and pipe whip effects were also reviewédh_ The staff has concluded
-that no high energy line break within the AFP building would'cause
the loss of-equipment in a ﬁaﬁner to prevent safe shutdown and .
that ‘the effects of jet impingement are~negligibie.

Pipe whip effects wefe.also_reviewedvusing the*bréak‘location
criteria specified by the AEC December 1972 letter. Thirty-two different
postulated break locations were identified. -Pipe whip effecgslwere
first calcula£ed using a very conservative static 1oadiﬁg*méthod.

l' A dynamic loading analyéis-&as then made on main steam line-24 at
.the.inlét-tO‘fhe‘first elbow outside the containment. This location
 was séiected~as the one'which npst‘cleariy shows the response of the
‘restraint systems. The results of the more precise dynamic'anélysis
method showed that the static analysis method was considerably more
conéervative. Both the static and dynamic methods shéwed that the
Indian Point 3 pipe restraints were adequately designédAto prevent
piﬁe whip. The staff reviewed the dynamic analysis method -used by
thé applicant and found it acceptable. The stafffalso deter-
mined that the applicant had properly applied the break location
criteria given in the AEC's December 1972 letter.
" - Some modifications to the AFP building were made.as a consequence
of this review..
The applicant calculated that the pfessure and temperature in

the concrete room that houses the auxiliary feedwater pumps would be
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.0‘9 psig and 213°F, réspectively, if there were a break in the
steam supply to the steam turbiné'auxiliary feedwater pump. Since
the electric driven pumps have never been tested in this kind of an
enviroﬁment, precautions were taken to‘prevent breaks in this turbine
‘supply line from pdssibly affecting‘the}electric motor driven
'auxiliary feedwater pumps. Two indeﬁendent ;ensors will initiate
‘éction which will automatically shut- valves in the steam turbine
supply line if a high temperature occurs in the pump room. The staff
has concluded that this modification is écceptable. In order to
prevent flooding of .the pump room by a broken auxiliary feedwater
line within the pump room, check valves were installed'in all the
"auxiliary feedwater lines. These check'valves are 1ocatéd oufside of
the.pump room and prevent backflow from the main feedwater system
should an auxiliary feedwater line fail. The staff accepts this
modification. |

Another modification was the installation §f three foot-long
steel beams (16WF71) under each of the feedwater lines in the upper
concrete room. ‘The purpose of these beams is to prevent anyAbroken
feédwater line from impacting on the roof of the pump room with
possible concrete spalling below. Analys%s indicates that the

calculated shear in the concrete roof of the pump room would be

-below the allowable shear, should a broken feedwater line strike




the

three-foot steel beam. Installation of these steel sections

‘therefore prevents spalling of concrete onto the pumps and is

“acceptable.

'In May 1973, the applicant committed to placing pipe whip

restraints on the main feed lines in the upper concrete room. The

purpose of these restraints is to provide additional protéqtioh for

the

auxiliary feedwater lines that are routed-thrngh this room. The

staff finds this acceptable.

- In summary,

(1) Breaks in a steam line or feedwater line outside of the auxiliary

@)

(3)

(4)

feed pump (AFP) bqilding will not prévent safe‘shu;down.
Breaks in high energy lines within the AFP building wili not
cause the loss of essentigl equipment and will not over-
pressurize any section of the AFP buildiﬁg.

Jet impingement effects have beeﬁ found to Be‘negligible and
pipe whip restraints are adequate to prevent one broken hiéh
energyrline from rupturing another.

Design modifications have been made to prevent (a) flooding in

the pump room, (b) concrete spalling, (c) interactions between

a failed steam supply of the turbine AFP and' the electric

driven auxiliary feed pumps, and (d) loss of the auxiliary

1

. feedwater lines due to pipe whip of a feedwater line.
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The,possible gffectslof pipe whip,‘impingement, or high pressure
and tempéfatures resulting‘from a postulated failure of any of the
sméller high energy lines were investigafed for ;he Control>Building,
the Diesel Géneratpr Building, the Fuel Storage Building,'the Turbiﬁe
Building, and thg Primary.Auxiliarleuilding‘(PAB). Only the PAB
reguired‘design quificayibns, The Control Room has essentially no
high énergy lines and the Diesel Generator Building's only high.
energy lines are the‘starting air lines whose—failure would - not damagé
Class I equipment. The Fuel Storage Building céntains some auxiliary4
steamllines whose failure would not result in daﬁage to the épeﬁt
fuel pit. Failures of steam or feedwatér lines within thé Turbine
- Building will ndt prevent safe.shutddwn and'ﬁill not cause the
destruction df this large, highly ventilated building. Apﬁrbximately
75 feet separate the nearest high eﬁergy line in the'Turbiné Building
and the Control Buiiding; Tﬁis distance'eliminétes any concern about
pipe whip and jet effects were found té produce'negligible loads on
the Control Building.

Design'modifications that have been requiréd as a result of
thé review of the smaller high enefgy lines include\the addition of
‘pipe restraints to portions of the éteam'generator‘blowdown linés,
shielding around_cable‘trQYS to eliminate jef'impingemént effects

and an alarm system tobprevent dverheéting of the penetration area

because of ‘a ruptured letdown line, steam generator blowdown line,
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sample line, ‘or auxiliary .steam line., The.staff has reviewed these

. design modifications and finds them acceptable.

Other Features of Steam and Power Conversion System .

360,000 gallons, the condensate storage tank will be automatically

Three divided box, single‘pass'gondenserS‘Will maintain turbine
back pressure for all normal operating conditions including the -
period of time when the turbineksteam bypass valves are in operation. .

The hot well capacity will provide a 5.5-minute holdup time for the

~condensate when operating at rated load.

Normal water level in the condenser hot well is maintained by the
condensate makeup and surge systemé._ The makeup system connects the

condenser to the Category I 600,000 gallon condensate étorage tank.

- Automatic valves operate to maintain condenser water level. Should

the amount of water within the: condensate storage tank decrease to

isolated. This 360,000 gallons of water emsures a 24-hour reserve
for the auxiliary feedwater pumps to hold the plant at hot shutdown
following a trip from full power.

We have concluded that the designs of the main condensers and
condensate stbragé tankyare acceptable.

One four-element, two-Stage éir ejector with separate inter--
condensér and common aftercondenser is provided to withdraw non-
condensible gases from and maintain a vacuum on each éoﬁdenser.

The ejectors use main steam, reduced in pressure by a regﬁlating
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Valve. In the event the air ejector exhauét raaiation-mohitors
reveal a high activity; the non—condensigle exhaust gases.will not
be vented to the atmosphere but routed to the containment for
ultimate passage through roughing filters, HEPA filters, and charcoal
filters. Because of this feature, we have concludéd that the main
condenser evacuation system is écceptable.

To prevent overpressure in the steam generators on a turbine
trip with reactor trip, without main steam safety valve operation{
twelve turbine steam bypass valves open to discharge steam to the
main condenser.

During startup, hot standby serﬁice and physics testing, the
same steam bypass system can be manually actuated from the pressure

_controller to effect a simulated load on the reactor plant.

We have concluded that protection against system overpressure
is acceptable.

The circulating water system is cémposed of six circulating
water pumps, each providing 140,000 gpm. They are each in'an
individual pump well, thus tying a section of the condenser to an
individual pump. Upon discharge from the condenser, the combined
pump flow is directed to a canal.’

The condensate and feedwater system supplies 13,823,282 pounds

of feedwater per hour to four steam generators at a turbine load of
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1022 MW(e). Three:one—third capacity condensate pumps take suction
from condenser hot wells.

Two one-half size feed pumps take suction from the condensate
delivered from three sfages of feed heating, and deliver it through
one more stage of feed heating and feedwater regqlating valves to
the steam generators.

Each steam generétof hgs two bottom blowdown connections for-
shell solids concentration control; Each blowdown line ﬁas a manual
shutoff valve and two diaphragm operated trip valves. Blowdown dis-
charges through a throttle valve to a flash tank where the wafer‘is
cooled prior to discharge to the circulating water discharge canalﬁ,
or throﬁgh thevliquid waste treatment system if radiation ievels are
high in the blowdown. (See Section 11 of this Safety Evaluation fof
further discussion.) | |

We have concluded that the con&ensate, feedwater, circulating
water, and steam bypass atmospheric relief, and steam generator

blowdown systems are acceptable.
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Radioactive Waste Management

Design Objective and Criteria

. The radioactive.waste,ﬁanagement_systems.for Indian Point
- 3 are designed to provide‘for‘the.édntrolled handling and treat- -
~ment of radioactive liquid,. gaseous, and solid wastes. The
applicant's design objective for these systems is.to restrict
the amount of radioéctivity released from normal plant oﬁeration'
to unrestricted areas t6 within the limits set forth in 10 CFR
Part 20. o
| The Technical Specifications issued as part of the operating

license require the applicant to maintain and use existing plént
equipmgn; to achieve the lowest practicable releases of radioactive
materials to the environment in accordance with the requirements of
lQ CFR Part 20 and 10 CFR Part 50. The applicant,is élso required
tp maintain radiafion exposureé to in-plant personnel and the general
publié "as low as practicable" in conformance withvthe fequirements
of 10 CFR_PartAZO.

pur'evaluation of the design and_expected performance of the
‘waste management systems for indién Point 3 is based on the
following design objectivés:

Liguid;

(1) Provision to trgat iiquid_radioactive waste to'contrbl._

the éxpected releases Qf radioactive materials in liquid




(2)

(3)
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effluents to the environment to less than 5 Ci/yr/unit,
excluding tritium and dissolved noble gases.

The calculated annual average radiation exposure to

the whole body or any organ of an individuél at or
beyond the site bsuﬁdary not to exceed 5 mrem.
Concentration of radioactive materials in liquid
effluents prior to dilution in the environment not

to exceed the:limits in 10 CFR Part 20, Appendix B,

Table II, Column 2.

Gaseous -

(1)

(2)

Provisions to treat gaseous radioactive waste to limit

‘the expected release of radioactive material in gaseous

effluent from principal release points so that the

annual éverage radiation exposure to the whole body
or any oréan of an individual at or beyond the site
boundary not to exceed 5 mrem. ‘ |

Provigsions to treat radioiodine released in gaseous

effluent from principal release points so that the

‘annual average thryold dose to'a child through the

pasture-cow-milk pathway be less than 15 mreﬁ. For
Indian Point 3 the estimated thyroid dose is evaluated
at the location of the nearest actual éow, approximately

seven miles south of the site.
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v(l) Provisions to solidify all liquid waste from normal
dpération including anticipated operatibhél occurrences
prior to shipment-to‘é licensed Buriél groﬁnd.

(2) Containers.and method of packaging to meet thé re-

dgiremehts of 10 CFR Part 71 and applicable Department
“ of Transportation regulations.

Thé following sections present our évaluation of the liquid,
gaseous, and 'solid waste treatment systems, the.design codes and
quality aséurance,criteria, and’ the radiation monitoring of process
effluents and of iﬁ—plant areas: Our evaluation also considefed
radioactive effluent releasés for combined operafion of Indian
Point 1, 2, and 3. Each unit 1is provided with separate waste
treatmeﬁt systems except fbf the steam generator blowdown and
lauhdry treatment systems located at Indian Point 1 which are

shared By Units 1, 2, and 3.

‘Liquid Waste

The liquid waste tréatment system is divided into three
main systems: |
(1) The reactor coolant treatment system, wﬁich~includes
the chemical and volume control system and the boron
recycle system. |
(2) The liquid waste disposal éystem.

(3) The steam generator blowdown treatment system.
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These systems serve only Indian Point 3. When the steam generator

blowdown contains radioactivity above a predetermined value, it

- will be processed at Indian Point 1 aloﬁg with the blowdown from

Indian Point 1 and 2. The laundry and hot shower wastes are also
processed at Indian Poiﬁt 1. The collection rates and system
capacities are presented in Table 11-1. The.liquid effluents will
be continously monitored before discharging through the circulating
water duct to the Hudson River. If the radioactivity exceeds a
predetermined value, the discharge will be automatically stopped

by a valve on the discharge line.

Reactor Coolant Treatment System

The reactor coolant treatment syétem will collect and process
deéerated liquids from shim bleed, equipment leaks and. excess let-
down flows. During normal operation the feactor coolant will be
let down continuously and processed at a nominal rate of 75 gpm
in the chemical and volume control systems (CVCS) to maintain
coolant quality. This létdown stream will be processed through
redundant deep-mixed-bed demineralizers to remove‘corrosion and
fission products and returned to the reactor coolant system.

Part of this stream, the shim bléed, will be.processed through
the boron recycle system. The excess letdowﬁ and the containment
equipment leaks will aléo be processed through the boron recycle

system. These streams will be collected in the reactor coolant

drain tank and the CVCS holdup tank. They will be batch processed
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through redundaﬁt cation demineraliz;tion, gas stripping, and
evaporation equipment. The'evaporaﬁor condensate will be pro-
cesSedf;hrqugh:an‘anionydamineralizérfto principally: remove
iodine and rou;ed to one of two monitor tanks for sampling and
analysis. Condénsate will éither be seﬁt to the primary water
tank for reuse in the reactor or released to the environment. The
condensate can also be processed in the liquid waste disposal
system. The'boric}acid concentrate from the evaporator will be
filtered and.then collected in the concentrate holdipgAténk for
sampling and analysis. The concentrate will either be sent to
the boric acid tanks for Teuse, or sent .to the solid waste
system for of%sipe disposal.

In our evaluation we estiméted that approximately 15,000
gallons per day of'shim bleed, excess letdown and equipmént leaks
will be collected. These waétes wili be processed through the
boric acid demineralizers and evaporators‘and we estimate a

release of 0.035 Ci/yr of_radioactivity,iexcluding tritium and

. dissolved gases. The applicant did not estimate the radioactivity

‘released from this source. The processing capacity will be

43,000 gallons per day when using both evaporators. Our estimate

~assumed onefdéy holdup for decay and 10%.release of the processed

effluent to the environment. Thevliquid effluent will be continously

monitored during its release to the environment.
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11.2.2 Liquid Waste-Disposal‘System'

" The liquid waste disposal system will collect and batch
process aerated radioactive liquid'wéstes from equipment, floor
and chemical drains. The system equipment includes colléction.and
monitering tanks, a filter, and a two-gpm evaporator. -These
wastes will be collected in the waste holdup and chemical drain
tanks,-then filtered, and evaporated. The evaporator condensate
will be collected in one of two monitor tanks, sampled and
analyzed. The condensate that meets specification will Ee
returned to the reactor water storage tank for reuse or discharged
to the Hudson River. Condensate not meeting the required quality
will be recycled to the waste holdup tank for further treatment.
The evaporator conceﬁtrate and spént filters will be seﬁt to the
solid waéte system.

In our evaluation we estimated that approximately 140 gallons
per day of equipment drain effluent and 330'gallons pef'daonf
floor and chemical drain effluents will be processed by the two-gpm

waste evaporator. We assumed one-day holdup for decay, 10% release

from equipment drain effluents, and IQQZ'releaée of the condensate
ffom the floor and chemical drain effluents. Our calculations
showed that approximately 2 Ci/yr of radioa;tivity, excluding
‘tritium and dissolved gases, will be released. The applicant

estimated that approximately 2 Ci/yr of radioactivity, excluding

tritium, would be released from this system.
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11.2.3 Steam Generator Blowdown

The secondary coolant will Be blown down from the steam
genefator at lO‘gpm to maintain chemical purity. As shown in
Figure 11-1, the blowdown from the Indian Point 3 steam'generators
can be directed to the treatment systeo installed at Indian Point 1
or can be directed to the steam generator blowdown flash‘ténk
installed at Indian Poiﬁt 3. The steam generator blowdown flash
tank at Indian Point 3 is intended to process only low 1evei
éctivity wastes. Wastes discharged from this tank would enter
the envi:onmeno without treatment. A continous beta-gamma monitor
will measure the radioactivity of the secondarylcoolant that enters
the blowdown flash tank. When the radioactivity in the secondary
coolant exceeds a predetermined value, the monitor will activate
an alarm and automatically close isolation valves on the blowdown
‘and sampling lines. The blowdown stream from Indian Point 3 will then
be rouged manually to the Indian Point 1 blowdown treatment system.
A composite sample of the liquid releases from the blowdown flash
tank will be taken daily and analyzed for isotopic composition.

The blowdown treatment system at Indian Point 1 is designed to
handle blowdown simultaneously from all>three units. This treat-
oent system at Indian Point 1 consists of redundant filters and
deep—mixed—bed‘demineralizers; with a total capacity of 132 gpm.
Blowdown from Indian Point 3 can be diverted to the Indian Point
1 treatment system independent of any power generation at Indian

Point 1. The effluent from the demineralizer will be discharged
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to the Hudson River. If the radioactivity in the demineralizer
effluent excéeds a preset value, it will activate an alarm re-
quiring appropriate action. Composite sampleé of thé demineralizer
effluent are taken daily and analyzed for isotopic composition.
Basedbonvour'evaluation, approximately 10 gpm blowdown from
Indian Point 3 will be processed in' the Indian Point 1 treatment
system, resulting in an estimated release of 1.7 Ci/yr of radio-

active material, excluding tritium and dissolved gases. With a

'50-gpm blowdown rate, the applicant estimated the release rate to

“be 7.5 Ci/yr. The 132 gpm capacity of the Indian Point 1 system

will therefore be adequate to process 50 - gpm blowdown rates from
Indian Point 1, 2 and 3. We conclude that this system has adequate
capability and is acceptable.

Liquid Waste Summary

The total radioactivity in the liquid effluent released from

' Indian Point 3 to the environment was estimated by the applicant

to be 9.6 Ci/yr, excluding tritium and 6l0'Ci/yr of tritium.
Based on our evaluation, we éalculate.an annual release of radio-
active’matérial in the liquid effluent will be approximately
3.8 Ci/yr excluding tritium and 350 Ci/yr of tritium.

In our evaluation we calculatedvthe radiation doses to an

individual in unrestricted areas from the dquatic food chain and
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swimming would be less than 5 mrem to the whole body and 1ess

than 5 mrem to the thyroid. Our radiation dose calculations

| : con51dered the combined operations of Units 1, 2° and 3 at the
Indian Pointsite. All radioactive liquid wastes will be con--
tinously monitored before discharge. ‘Assuming a circulating
water flow rate at Indian Point l of 320 OOO'gpm and at Indian
Polnt 2 and 3 of 870 000 gpm the radioactivity concentration
released to the Hudson River w1ll be less than 1/ of the limits
specified in‘lo CFR Part 20.

The liquid waste treatment system ﬁas been designed to
collect, process, and store waste from operation with;the equivalent
of 1 percent fission product inventory releases fron failed fuel.
rods to the primary coolant. We?have concluded that the liquid
waste treatment system willlbe capable-of producing.liquid V
effiuents which we consider as low as practicaole and therefore

is acceptable.

11.3 Gaseous Wastes
The gaseous wastes'treatnent system foriIndian Point 3
include the waste gas processing, the condenser-air eiector and
tne steam generator blowdown vent systems along with the contain-
“ment purge, and the tuel storage, turbine and auxiliary building
'ventilation systems. These systems'for Indian Point 3 are in-

dependent of Indian Point 1 and 2, except for the steam generator
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blowdown- system. Steam generator blowdown containing fadioactivity
above a predetermined level will be processed at ‘Indian Point 1.
The gaseous releases from all systems will be monitored except

ventilation air reledsed. from the turbine building. The gases

-released from the waste gas processing system, the containment

purge, the condenser air ejector and the aﬁxiliary building ven-
tilation will be discharged through the plant vent. Ventilation’
air from the turbine bﬁilding will be discharged from the turbine

building roof.

Waste Gas Processing -

‘The- waste gas processing system will..collect and . treat
radioactive-gases from the reactor coolant treatment system.
These sources include the shim bleed gas stripper, holdup tank cover
gases, equipﬁent vents, and gases generatéd from sampling. The
primary source of radioactivity is from degassing the shim bleed
in the boron recovery system.

The gas pfocessing system includes redundant éompressors and
four 525 ft3 and six 40 ft3 storage tanks. ‘The waste gases will

be pumped to one of the four storage tanks and recycled to the GVCS

‘holdup tanks to provide cover gas during emptying operations. A

second tank will be available as backup. When 110 psig pressure

s

" is reached in the inservice tank, the feed will be automatically

switched to the backup tank. Prior to cold shutdown of the
reactor, the reactor éoolant will be degassed and the gés will

be dist;ibuted‘amqng_the six 40 ft3 storage tanks.

b
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.Some hydrogen is also present in the gas released from the-
CVCS system. To prevent hydrogen-oxygen explosions, the process
equipment vent system operates at positive pressure so as to
minimize inleakage of air. Ip addition, no air or aerated liquids
will be present in equipment that vents to this system. The"
storage tank gas will be automatically sampled and analyzed for
hydrogen and oxygen. An alarm will alert the operator when the
hydrogen concentration exceeds 2%..

The waste gas storage tanks have sufficient capacity to
holdup gases for 45 days for radioactivity decéy. Bgfore release

to the environemnt, the gas will be sampled and analyzed. During

. discharge at a controlled rate through the plant vent, the gas

willlbe continuously monitored. Radioactivity releases above a
predetermined value will automatically close a valve on the
discharge line. Based on a holdup time of 45 days, the applicant
estimated releases of 2000 Ci/yr of noble gases. Based on our
evaluation assuming 45 days holdup, we calculate an average annual
release.rate of 1500 Ci/yr of noﬁle gases.

Containment Purge

The containment purge system will process radioactive gases
that Build up in the containment atmosphere as a result of leaks
from the primary system. In our evaluation we considered fhat the
containment atmosphere will be purged four times per year. The

equipment used for containment purging includes prefilters, HEPA
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filteré‘and charcoal adsorbers. The fiiterS*ahd fhe exhaust

fan will be shared with the primary auxiliary building ventila-
tion system. Before purging, we assumed the air in the contain-
ment will be recirculated for 16 hours through an internal
cleanup system consisting of HEPA filters and éharcdal,adSorbers.
The containment air will then be purged'through the HEPAlfilters,
charcoal adsorbers and released through the plant vent. The
applicant has eséimated the radioactivity released from fou}
purges per year to be 88 Ci/yr of noble gases and 0.00014 Ci/yr
of iodiﬁe—l3l.

Based on our evaluation, assuming four purges/yr and 16
hours infernal.recirculation before purging, we calculate a
release of 88 Ci/yr of noble gases and 0.026 Ci/yr of iodine-131.
This shared system is acceptable since, during hormal'opérations
the exhaust fans provide a negative bressure in the exhaust
plénum. This will prevent the cross flow between the contain-
ment and the primary auxiliary building. If the exhaust fan fails,
the associated supply fanvwill automatically be shut-down tq
prevent étoss ventilation flow between these 'buildings.

11.3.3 Condenser Air Ejector

Gaseous radioactivity, along with noncondensable gases in

the secondary éoolant, will be ‘removed from the turbine condenser ,

by the air ejectors. Leakage in the steam generator from the
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primary to-the sécondary system will resulé in sone radioactivity
in the sécondary'system coolant. The gases from the condenser
will pass through the steam.jet. ejectors, will be monitored, and
then be released through the plant vent. The applicant has cal-
culated that the activity réleased-from the condenser air ejector
will be 1300 Ci/yr- of noble gases and 0.065 Ci/yr of iodine-131.

Based on our evaluation the radioactivity release will be

580 Ci/yr of noble gases and 0.13 Ci/yr of iodine-131 from this

" gource. . -

Steam Generator Blowdown

At Indian Point 3 the steam generator blowdown will go to

Indian Point 3 flash tank at a rate of 10 gpm. From: the flash

" tank the steam vapor will be released without monitoring from a

robftoPﬂvent.‘ When the radioactivity in the secondary coolant is

above 'a predetermined value the blowdown will be automatically
stopped and manually diverted to the blowdown flash tank at

Indian Point 1. "The blowdown system at Indian Point 1 will also

. receive the blowdowns from Indian Point 1 and 2. The vent from

Indian Point 1 flash tank will be vented to the Indian Point 1
turbine condenser. The radioactivity released from Indian Point 1

condenser will be monitored and discharged through the Indian
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through an unmonitored rooftop vent. The applicant considered

6 weeks/year for this direct release and estimated a release of

- 0.13 Ci/yr of iodine-131 from this source.

Based on the past_operatipg experience of Indian Point 1,
we estimated that the,blowaown vapor from Ind;an Point 3 would
be di;ectlylfeleased_to the atmosphere fo; apprqximate;y 17
Qeeks per year. We galculated that thig_would,release 0.16 Ci/yr
of iodine-131. The applicanq‘has been advised tha; capability
for continuous monitoring of the blowdown effluentﬁis required prior
to initial startup of Indian Point 3.

Primary Auxiliary Building Ventilation

+ The atmosphere in the primary auxiliary building will contain

radioactivity from equipment leaks. The ventilation system for

. this building will include pre-filters, HEPA filters and charcoal

adsorbers. The filters and exhaust systems will be shared with

the containment purge system. The ventilation system is designed

‘to flow from clean to potentially more contaminated areas. The

applicant estimated that the radioactivity released will be

approximately 1300 Ci/yr .of noble gases and less than O.OOlACi/yr

_of iodine-131. Based on our evaluation we estimate 580 Ci/yr of

noble gases and 0.05 Ci/yr of»iodine—l3l.
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Turbine Building Ventilation

Steam leaks from the secondary coolant system will release

some radioactivity into the turbine building atmosphere. This

.will be discharged without monitoring to the environment through

11 roof-mounted exhaust fans. The épplicant has .estimated that
the radioactivity released from this. source will be 0.0l Ci/yr of
iodine-131. Baséd'on our evaluation, we estimate a release éf
approximately 0.04 Ci/yr of iodine-131.

Fuel Storage Building Ventilation

The Fuel Storage Building'Veﬁtilation System will include
HEPA filters and charcoal adsorbers. Normally exhaust air will
be processed through HEPA filters and discharged through the
mopitofed ﬁlant Qent. However, when the radioactivity is above
a‘predetermined‘vélue, the ventilation exhaust air will be

automatically diverted through the charcoal adsorbers prior to

" being released.

The applicant did hof estimate the radioactivity release
through the ventilation system undér\normél conditions. In our
eﬁaluétion.we:determined that the radioactivity released from
tﬁis buildihg under nérmal conditions will be ﬁegligible. An

analysis of radioactivity releases due to a fuel handling accident

is given in Section 15 of this report.
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11.3.8 Gaseous Waste Summary

The applicant has estimated the radiecactivity in the
gaseous effluents released from Indian Point 3 will be 5500 Ci/yr
of noble gases and 0.16 Ci/yr of—iodine—131.~ For the combined
operation of Indian Point 1, 2 and 3, the‘applicant’s estimated
releases are 11,000 Ci/yr of noble gases and‘0;32 Ci/yr of iodine-131.
The apﬁlicant also estimated that radiation doses-to an individual
at of beyond the site boundary from the combined operation will
be 2.4 mrem/yr to the whole body and 1.4 mrem/yr to the -thyroid
from inhalation.

-Based ‘on our evaluation of the gaseous waste systems, we
calculatéd that the radioactivity released from Indian Point 3
during normal operation will be 2700 Ci/yr of noble gases and
0.41 Ci/yr of iodine-131. For the combined operation of Indian
Point 1, 2, and 3 we calculated the rédioactiﬁity release will
be 6600 Ci/yr of noble gases and 0.88 Ci/yr of iodine-131. Based
on the combined operation of Indian Point 1, 2 and 3 we calculated
the annual average radiation doées at the site boundary'will be
less than 5 mrem to the whole body and less than 5 mrem to the

" thyroid from-inhalation. We calculated that the radiation dose
to a -child's thyroid will be less than 15 mrem per year based on
the grass-cow-milk pathway for radioiodine  for the nearest actual .

cow, seven miles south of the site. The dose calculations were
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based on a maximum annual average relative concentration-of
-7 3 b ' -8 3
2.4 x 10~/ sec/m> for Indian Point 2 and 3 and. 5.1 x 107° sec/m
for Indian Point 1. %ubject to the installation of continuous
¥ ,
monitoring. capability prior to initial startup we conclude that

the release of radioiodine in gaseous effluents are as low as

practicable and are acceptable.

- Solid Wastes

The sources of solid radioactive wastes will include spent
demineralizer resins, evaporator.concentrates, filters, and
miscellaneous items such as contaminated clothing, gloves, shoe

covers, glassware and paper. The solid waste disposal system

- is designed to package all solid wastes in 55-gallon drums. A

L

facility will be provided for loading spent resin,and evaporator
concentrates. A hydraulic baler will be used for the miscellaneous
&astes. The filled drums will be stored in a shielded area of the
drumming room. The spent deminerallzer resins after approximately
six months storage will be slurried into shielded filter units
within 55-gallon drums. The filtrate will be returned to the
waste holdup tank. The evaporator coﬁcentrates will be pumped
into 55-gallon drums containing vermiculite and cement for
solidification. The miscellaneous solid waste, clothing, paper

and glassware will be compressed in 55-gallon drums. The appli-
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cant has estimated that apptoximately-ISO drums of spent
resins and evaporator concentratc waste will be packaged and
shipped each year. Based on the experience of:oparating
reactors, we estlmate that approximately 1000 drums containing
4900 Ci of radioactivity will be shipped from Indian Point 3
per year. All solid wastes will be packaged and shipped to a
11censed burial ground in accordance with AEC and Department of
Transportation regulations. We conclude that the solid waste
system will have‘adequata capacity and is acceptable.:‘A
Désign |

The radioactiye waéte treatment systems will be designed

and fabricated in accordance with acceptable codes and standards.

‘The reactor coolant drain tank, waste filter, the spent resin

stotage tank; and the gas decay tanks will be designed to ASME III,

Class C. The piping code will be USAS-B31.l. .The equipment will

‘be located in a Category I (seismic) structure. We have concluded

that the equipment and piping designs of the.radwaste systems are
acceptablc,

Process and Area Radiation Monitoring Systems

. The process radiation monitoring systems will be designed
to provide information regarding radioactivity levels in effluents
released to the enviromment.

The liquid effluents in the discharge line from the waste

condensate tanks will be monitored continuously. The monitor will
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éutomatiéally terminate’ the discharéé if the radioactivity

' concentration exceeds prédetermined values. A éimilar system
 will monitor the secondary coolant activity in the steam generators
that will automatically st&p the blowdown when the activity exceeds
a predetermined'vélue. The component cooiing loop of the auxiliary
cqolant system‘and the essential service water system will bé
monitored for any primary coolant leakage into these systems.

The circuiating water discharge will Ee continuously sampled and
analyzed.

' The gaseous effluent in the plant venﬁ.will be continuously
monitored for gross radioéctivity, particulates, and radioiodine.
The plant vent provides the discharge path for the gas decay tanks,
the containment purge, the condenser air ejector and the ventilation
'systems for the primary auxiliary building aqd the fuel storage
building. Radiation levels above a predetermined value will
automatically stop the discharge from the gas decay tanks and
activate’ the auxiliary dilﬁfion air supply to the plant vent. A
similar monitoring system will setve'the>containment to control
the pufge and entry opefations. ‘Radiation ievels in the-contain-
ment above a predetermined value will automatically stép‘the purge.‘

A continuous monitor will measure the grogs radioactivity in
the effluent from the turBine condenser air ejector. Radioactivity
in the gas decay tanks will be méasured during the filling operation,

and will alarm when the inventory limit is reached.
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The air exhausted from the 11 roof-mounted exhaust..fans

_ on the turbine building will not be monitored for radiocactivity

since the building is not. tight and therefore gases are exhausted
from manyvpléces;

. The area radiation monitoring systém will be designed. to
provide information on radiaéion fieidsjin the various areas of
the plant for personnel protection. Monitor locations will include
the contrpl room éontainment, in-core instrumentation area, spent

fuel building, sampling room changing pump room, and drumﬁing

. station. If a radiation level rises above a predetermined'value,

an alarm will be sounded locally and in the control room.

Monitoring systems will detect, indicate, annunciate and/or

record the levels of radioactivity to verify compliance with

existing regulations to keep radiation levels within the plant
and in unrestricted areas as low as practicable.

Personnel Protection

The personnel protection pfograms_will be established to
maintain exposure to,plaﬁt personnel to levels as low as practicable.
These programs include radiation sﬂielding, area access control,
area and personnel monitoring and protecti&é“clothiﬁg. The
applicant's design objective for radiation shielding for normal

operation is to maintain whole body dose rates for all controlled

1

access areas of the plant to less than 1.25 rem per calendar year,
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‘assuming continuous occupancy and the equivalent of 1 percent

fission product inventory releases from failed fuel rods into

the primary coolant. The plant will be zoned into éix‘radiation‘
areas for peréonnel‘occupancy control. ' These range from continuous
access at less than 0.1 mrem/hr maximum radiation t0~contpollgd
access at greater than 15 mrem/hr.

Personnel monitoring equipment will be provided for all

, perspnnel at the plant. Records. showing radiation exposures

of all persohnel at the plant will be maintained by the applicant.

-The records will contain at least a monthly tabulation-of readings

from-beta-gamma-neutron film badges or their equivalent. .Protective

clothing and respiratory protective equipment will be available for

‘ the protection of personnel, when required.

We conclude that-the personnel protection systems satisfy
the requirements of existing regulations as pertains to exposure
of individuals to radiation, and are acceptable.

Radiological Environmental Monitoring

- A radiological environmental monitoring program has been
in effect at the Indian Point site since‘1958. - Consequently,
more than fiftéén years of baseline data will be available prior
to Indian Point 3 start up which can-be used to predict and evaluate

the potential effects of plant operation.
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-The Indian Point 3 monitoring program includes sampling
of airborne particulates and radioiodines, lake and well water,
drinking water, Hudson River water, Hudson River bottom sediments,
soil, aquatic and land vegetation, miik,and Hudson River fish.
The program also includes gamma spectroscopy of drinking water,
Hudson River water and lake water. Tritium analysis is performed
on drinking water. Airborne particulates are sampled at 21
stations which are located genefally within 3 miles of the plant.
In addition, direct measurements of gamma background are made
annually at selected éreas within a 5 mile radiug of the plant.
Thermoluminescent dosimeters are aiso ;ocated_at specified
offsite locations as well as a number of points on the.site
perimeter, for the purpoée of measuring ambient radiation levels.
The program éonforms with Regulatory Guide 1.41 for measuring

and reporting radioactivity in the environs of nuclear power

"plants and is acceptable.

Conclusions

We‘have concluded that the Indién Point 1 steam genefator
flash tank vent monitoring equipment will not satisfy the
guidelines of Regulatory Guide 1.21 and General Design Criterion
64 and is not acceptable. The applicant has been informed that

a monitoring system will be required to measure direct releases

from the Indian Point 1 blowdown flash tank.
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Subject to installing the abovebflash tank vent
monitoring system prior to initial ‘startup, we have concluded‘
that - the radioéctive waste management systems will satisfy
the as low as practicable guidelines of 10 CFR Parts 20 and 50,
that.the system is deéigned in accbrdance with écceptablé codes

“and standards, and that the area monitoring system is similar

- to other monitoring systems previously accepted.




Reactor Ccolant Treatrent
Liquid Waste Process

Steam Generator Blowdown
Treatment

TABLE 11i-1

INDIAN POINT NUCLEAR GENERATING UNIT 3
COLLECTION RATE FOR AND CAPACITY OF RAPIOACTIVE
LIQUID WASTE TREATMENT SYSTEM

Collecticon Process . Monitor Tank
Rate , Capacity Capacity . : : Capacity
-(gpd) : (zal) (gpd) o - (gal)
15,000 200,000 42,000 20,008
470 26,000 2,900 ' > 2,000
3
' no
43,000 to : —— .400,000 —— o

220,000
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RADTATION PROTECTION

Shielding

. The radiation shielding is designed and the expected personnel
occupancy factors are such as to allow-plant operation at the maximum
calculated power levels with 1.07% fuel defects without’exceeding

radiation doses permitted by 10 CFR Part 20 for both occupational and

-non-occupational personnel. The shielding for the Indian Point 3

plant is similar to other pfessurized water reactors, from which
considérable operating data have been obtained. On the basis of our
comparison of the Indian Point 3 shielding design with that of other
such plaﬁts, we conclude that the shiélding is adequate to proﬁect
the health and safety of the ﬁublic and operating personnel. |
Ventilation |

The Indian Point 3.station ventilation éystem is designed to
provide a suitable environment for operations personnel. The primary
Auxiliary Building Ventilation System allows control of flow direc-—

tion of airborne radioactivity from low activity areas to higher

activity areas in accordance with recommended practice. Also, the

Control Room Air Conditioning, Heating, and Ventilation System is
designed to permit removal of airborne particulate radioactivity from
the air entering the air conditioned control room. The Ventilation

system is designed to vent all compartments potentially containing

airborne radioactivity to the outside.
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The gaseous and particulate radioactivity monitoring system is
designed to prbvide radiation detection'equipment'to provide adequate.
- information and warning to assure that personnel exposures-.do not
exceed 10 CFR 20 iimits'and to meet the intent of 10 CFR 50, Appendix
A, Criterion 64 on monitoring radioactivity releases. The functions
of the system are to warn operating persomnel of any radiation health
hazard that might develop and to give:early warning of a plant mal—
function which might lead to an airborne inhalation hazard.

During the review.of the Indian Point 3 design the staff noted
. that airborne gaseous and particulate radioactivity were monitored
. continuously only in tﬁe plant vent, the containment system and the
air ejector,off—gas system. . These fixed monitoring stationsvfunction
primarily to monitor effluent releases'and_planﬁ processes- and -are
not effective in assuring in—plaﬁt control of personnel exposures.‘
In-plant monitoring for radioaqtivity in air af Indian Point 3 was

to be principally performed by portable gas and particulate monitors.
The staff felt that this system did not meet the intent of
Section C.3K of Regulatory Guide 8.8 '"Information Relevent to Main—
taining40ccqpationa1 Radiation Exposures As_Low'As Practicable -
(Nuclear Reactors)."
In June, 1973 the staff issued a letter to the applicant requiring
; that fixed gaseous and particﬁlate monitors with remote read-out

provisions be installed in the radwaste area, the control room, and

in the fuel handling and storage area. In a letter dated June 25,‘1973
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to Mr. D. B. Vassallo of the AEC, Mr. William J. Cahill; Jr. of
Consolidated Edison stated that these monitors will be iﬁstalled
at the locations required by -the AEC. A

The addition'of these fixed monitors, coupled with- the Healfh
Physics procedures on the ﬁse of the portable air and gas’monitors,

resulted in an adequate air monitoring program for plant personnel.

Health Physics Program

Radiation protection operating experience gained at Indian Point
1 and Indian Point 2 will be used to benefit the planned radiation
safety program of Indian Point 3. The personnel moniporing program,
the pfotective equipment that will be supplied to opérations and
maintenance personnel, aﬁd the portable radiation monitoring equipment
and laboratory equipment available fér day-to-day use are designed to
assure that occupational exposures are maintéined within the established
guidelines of 10 CFR 20. The administrative coptrqls and procedures,
as.well as the organization and staffing fo? carrying them out, are
appropriéte for implementing the rules and regulations set forth in
10 CFR 20. As a result of these factors, we conclude that the Health

Physics program is acceptable.
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CONDUCT OF OPERATIONS

Plant Organization and Staff Qualifications

The Indian Point Station staff, for Units 1, 2, and 3, will

consist of approximately 380 full-time employees. -The station is under

" the onsite supervision of the Manager, Nuclear Power Generation Depart-

ment who reports‘té the Assistant Vice President, Power Generation:
Department, who in turn reports to the Executive Vi¢e~President, Central
Operations. The Manager of the Nﬁclegr%Powef Ceneration Department has
the general responsibility for adminisﬁering all phases of operation,
training, and maintenaqce of the facility.. The Station Manager for
Operation and Maintenance and the Manager for Nuclear Services report

to the Manager of the Nuclear Generation Department. '

Approximately 275 people are under the direction of the Station
Ménager for Opé;ation and Maintenance. About 130 of these people are
assigned to the plant engineer énd the remaining people’ are distributedr
among three Chief Engineers. Each Chief Eﬁgineer is responsible for
administering all phases of Operation fé; one of the nuclear genération
units. Also reporting to the Station Manager for Operation and Main-
tenance are five Géneral Watch Foremen, each licensed as a Senior
Reactor Operator for one of the units,Awhd are respbnsible for facility
operation on a shift-to-shift basis.

The Chief Engineer for Unit 3 has a staff of approximately

40 people, including an Operational Engineer who is responsible for
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day-to-day operation of Unit 3. Reporting to the Operational_

Engineer is avWatch Foreman, who has a Senibr Reagtor Operator license,
a Senior Reactor Operator and Reactor Operator, both of whom are
licensed as Reactor Operators, and three Nuclear Plant Operators.

In addition, a Health Physics Technician is assigned to each shift

as a shared function for all three units.

The Ménager,_Nuglear Services, is responsible for providing the
staff services 6f training,@technical engineering, and radiation
. safety. Three-Directors réport to the Manager, Nuclear Services.
They are the.Director of Nuclear Training, the Director of Technical
Engineering, and the Director of Radiation Safety.' These three
Directors have sfaffs of 12, 40, and 30 pefsons,»respectively.

The applicant has conducted.a training program to train shift
supervisory and control room personnel to operate Unit 3. A major
feature of the training program provides that obtaining a.license for
' Unit 2 be a prerequisite for Unit 3 licensed operating personnel
for the initial plant staff. This will be followed by a three-month
familiarization program to learn the.differences between Unit 2
and Unit 3.

The key non-shift supervisory personnei and technical staff are

currently performing their respective job functions for Units 1 and 2.

Their job responsibilities are being expanded to include Unit 3.
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The qualificatiOns of key supervisory personnel with,regard to
éducational background, experieﬁce and’technical specialtiesvhéve been
reviewed excep£ as noted below and are in general COnfdrmance with .
those defined in ANSI N18.1, "Seléction and Trainihg of Nuclear ?owef
Plant Personnel." Persdnnel;have not~és.yet been assigned to the
positions of ‘the Reactor Operatorvénd Watch Foremen. - The AEC staffv
will review the qualifications of the Watch Foremen as -they become
available to confirm that the intent of ANSI N18.1 has been met.

Technical support for the plant staff is available from the home

- office Departments of Mechanical Engineering, General Engineering, -

. Electrical Engineering, -Civil Engineering and the Office of Environ-

mental Affairs. Additional technical Support during the startup test

program will be provided by WEDCO, a wholly owned subsidiary of

- Westinghouse Electric Corporation.

. We have concluded that the organizational structure, the training,
and qualifications of the-staff for Indian Point are is adequate to

provide an acceptable operating staff‘and,technical support for the

. safe operation of the facility.

‘Emergency Planning .-

The applicant has established an-organization for coping with
emergencies. .The plan includes written agreements, liaison and

communications with appropriate local, State and Federal agencies that
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have responsibilities for coping with emergencies. The applicant has

defined categories of-incidents, including criteria forbdetermining

when protective measures should be considered and for the notification
of offsite support groups. Arrangements have been made by.the appli-
cant to prOVlde for medical support in the event of a radiologlcal
incident or other eéergencies. Provisions for periodic' training for
both plant‘personnel and offsite emergency organizations have been
included in the Emergency Plan. Most elements-of this plan are

currently_in effect for Units 1 and 2.

Numerous. improvements to the Consoiidated Edison's Emergency

Plan were brought about by the AEC staff duriné its review of Unit-

3? These improvements.incluQe:

(1) A more rapid method of estimating offsite doses in case of an
emergency. Emergency alerts can now-be issued for information
available to the operator in the control room rather -than

- waiting for the results of an offsite survey.

(2) The Emergency Plan has been augmented to include notification
of the Penn Central Railroad in case of an emergency.

(3) Additional letters of agreement.froﬁ medical support facilities
and the Coast Guard have been acquired. These groups ‘could

. potentially participate in case of an emergency.

We have reviewed the augmented Emergency Plan and conclude that

it meets the criteria of Appendix E of 10 CFR 50, and that adequate
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barrangements have been maae to cope with the péssible consequences
of the accidents at the site, and that there is reasénable assurance
that such arrangements-will be satisfactorily imblemented iq'the ‘
unlikely event that they are needed. |

Séfety Review .and Audit

The -safety review and audit function for Indian Point 3

will be conducted by the Nuclear Facilities Safety. Committee. This
committee was established in 1962 énd has been performing that
function éince then for Unit 1 and subsequently for Unit.2. The
Nuclear Facilities Safety Committee is advisory to the Executive.
Vice President, and the President and Chairman of the Board and
provides corporate management with a review and audit capability'
to Verify that organizational checks and balances are functioning
to assure continued safe operation and design adequacy of the
plént. In a letter dated April 12, 1973, frqm William J.-Cahill, Jr.,
Vice President of Consolidated Edison of New York, to Mr. R, C.
DeYoung, Directorate of Liéensing, U.'S. Atomic Energy Commission,
the applicant has assured the AEC staff that the Nuclear Facilities
Safety Committee will function in accordance with the requirements.

. s )
of ANSI N18.7 "Standard for Administrative Control for Nuclear Power
Plants," Sections 3.0 through 4.4.

Details of responsibility and authority of the review and audit

~functions are given in Section 6 of the Technical Specifications.,
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We conclude that the applicant's plans for the Safety Review and

" Audit functions ‘are acceptable.’

Plant Procedures

Plant operétions are to be performed in accordance with written
and approved operating and emergency procedures. Areas coveréa include
normal startup, operation and.sﬁutdown, abnormal conditions and emer-
gencieé, refueling, maihtenaﬁce,Asurveilla&ée, testing, and radiation
control. All procedures and changes thereto will be reviewed prior
to implementation by the applicant. Safety-related procedures will
be given a thorough review by the Unit 3'Operating Staff. These
procedures then require the approval of the Unit 3-Chief Engineer
after réview and comment by the Nuclear Facility Safety Committee.

We conclude that the provisions for preparation,-review, approval;
and use of wriften procedures are satisfactory.’

Industrial Securifz

The applicanf has submitted a description of its Industrial

Security Plan for protection of the Indian Point Nuclear Power Station

~Unit 3 from industrial sabotage. The information was submitted as

proprietary information and is withheld from public disclosure’

pursuant to Section 2.790 of the Commission's regulations. We have

reviewed the program and conclude that adequate security provisions

- have been made for Indian Poinp Unit 3, and that it meets the intent

and -principles of Safety Guide No. 17.
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INITIAL TESTS AND OPERATION

The initial sfartup, including preoperational checkout of equip-
 ment, functional and system tests, fuel loading, initial criticality
apd power operation will be performed by the regular plant staff.
Technical assistéﬁce will bg provided by WEDCO and Westinghouse; The
-WEDCO and Westinghouse personnel will assist in writing procedures,
interpreting test results ana any problems that may-arise during the
testing program.

- We have reviewed the appiicant's,preoperational and startup
testing program and conclude that it is in general accord with the
AEC publications "Guide for'the Planning of Preoperational Testing
Programs' and "Guide for the Planning of Initial Startup Programs."
The program will provide an adeqﬁate basis to confirm the safe

operation of ‘the plant and is therefore accepfable.
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ACCIDENT ANALYSES

General

The applicant has analyzed reactor ?erformance for normal steady-=
state piant operation and for anticipated operational transients'op
the basis of the initial coré power level of 3025 megawatts thermal
(MWL),

The postulated design basis accidents analyzed for offsite radio-
logical consequences by the applicant are the same as those analyzed
for previously licensed PWR plants, including a steaﬁ line break
accideht, a steam génerator tube-rupture accident; a loss-offcoolant
accident, a fuel-handling accident, and a rupture of a radioactive
gas-storage tank in the gaseous radioactive waste treatment system.

On the basis of our experience_with the evaluation of the steam-
line break, the steam generator tube rupture, and radioacti§e‘gas—
storage tank rupture acéidents for PWR plants gf similar design, we
have concluded that the consequences of these accidents can be con-
trolled by limiting the permissible primary and secondary coolant
system radioactivity concentrations and the permissible inventqry of
radioactivity in a éas storage tank so that potential offsite doses
are small. We will include limits in the Technical Specifications
on primary and secondary coolant radioactivity concentrations and on

the radioactivity in a gas storage tank such that the potential two-hour
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doses at the exclusion radius that we calculate for these accidents

are well below the 10 CFR Part 100 guideline values.

Todine Removal Equipment
Spray |

An inﬁernal recirculation containment spray system is pro-—
vided to remove heat frém the containment- atmosphere and to remove

iodine which may be present in the containment following a loss-—

of-coolant "accident. Initially, the two containment spray pumps .

take suc;ion on the refueling water storage tank and deliver water
to spray nozzles inside: containment. Each pump has ‘a design
capacity of 2600 gpm; Concentrated sodium hydroxide solution is -
added at the .suction .of the spray pumps in quantities sufficient
to maintain a pH of at least 9.3 in the water in the "containment
sprday. Sodium hydroxide in the containment spray water will

scavenge elemental radioiodine from the containment atmosphere.

- When the refueling water storage tank is exhausted, a portion . of.

the recirculation flow provided for continued core cooling is
diverted to the containment spray headers.

To calculate the total iodine removal constant for the-pro-
posed system, we made conservative-assumptions'regarding liquid
film mass resistance and drop coalescence, Consistent with the

conclusions of WASH-1233,* we assumed that 4% of the iodine in the

*WASH-1233 "Review of Orgénic'Iodine Formation Under Accident
Conditions in Water-Cooled Reactors" Published by the AEC, October,
1972.
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:spray -solutions are not efficient in the removal of organic iodides;:

'15-3

containment atmosphere.is in the form .of organic iodides and 5% .in

a particulate form. Experiments have shown that sodium hydroxide

therefore, we assumedmné reduction of the organié ioéides by the
containment .spray.

We calculated an elemental iodine removal constant .of 9.85.
hr_lu».A two~hour reduction factor for the iodine.éccident.dose af
the exclusion area boundary of 5.2 and a thirty-day reduction factor
for the iodine accidént dose at the outer bouﬁdary of the low popu-
lation zone-of 8.8 was calculated aé a result of ioaine removal .
by the chemical additive sprays,. Table 15.3 of this report lisfs
removél rates and reduction limits for each form of iodine and

the dose reduction factors due to the use of the sprays and filters.

Charcoal Fiiters

‘isolated by butterfly valves. Under accident conditions, these

The air handling system (1) will remove heat from the contain-
meﬁt in the post—acci&ent environﬁent and k2) will reduce the iodine
concentration in the containment atmosphere by .the use of charcoal
fiiters; Five air handlinglunits are provided. In each unit, a
fan draws air through a moisture separatof,_cooling coils, roughing
filters and high efficiency particulate air (HEPA) filters .at a
flow rate of abproximately 24,000 cfm under post-accident conditions.

Charcoal filters are located at the fan discharge header. They are

valves are automatically opened by the high containment pressure

signal and a flow rate of 8,000 cfm 1s diverted through these
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filters. Three of the five air handling units will operate even

if normal offsite‘power is lost. This was assumed in our analyses.

Under this circumétance, approximately 150% of the free volume of the

contaiﬁmen;‘is Processed through the charcoal filters each hour.
Research performed to date using imprggnatéd>charcoals of

various manufacturers indicates that at 100% relative humidity the

removal efficiency decreases to about 707 for methyl iodide and

to about 997 for elemental and particulate iodine. The staff

assumes a value of 30% for methyl iodide-and’90% for elemental

and pérticulate iodine for -the purposes of site and engineered

safety feature evaluation. Together, the spray and ﬁiltérs reduce

the overall two-hour iodine accident dose at the exélusion area

boundary by a factor of 6.4 and the thirty-day overall iodine accident

dose at the outer boundary of the‘IOW'bopulation zone by a factor of 20.

15.3 Radiological Consequences of Postulated Accidents

The posfulated design basis accidents analyzed by the applicant
and by ﬁs for offsite radiological‘consequences are the same as those
analyzed for previously.licenéed PWR plahts'of similar design. The
offsite doses calculated by the staff for these accidents are presented
in Table 15.1 and ﬁhe assumptions used are listed in Table 15.2 of this
report. All doses are within 10 CFR Part 100 guideline values.

15.4 Control Room Doses

The applicant has met the requirements of General Design Criterion

19 of Appendix A to 10 CFR Part 50 by use of adequate concrete shielding
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around the control room,an&_by fiite:ing inleﬁ air to the confrol room
'during émgrgencies. Under emergenéy'conditions the air in the control
lroom is'récirculated and filtered tﬁrough redundgnt 2,000 cfm clean
up trainS‘whicﬁ consist of HEPA filters and two inch-deep charcoal beds.
About 200 éfm of make-up air‘is added upsteam of the filter trains to
assure cpntrol.room pressurization. The units are automatically
activated upon accident or.high radiation signals.

‘The staff has calculated the potential radiation doses to cohtrol
room pefsohnél follpwing a LOCA. - The resulting doses are witﬁin the

requirementé set by General Design Criterion 19.
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TABLE 15.1

POTENTIAL OFFSITE DOSES CALCULATED BY
*
BASIS ACCIDENTS AT 3025 MWT OPERATION .

STAFF FOR DESIGN

LOW POPULATION ZOXE
COURSE OF ACCIDENT

EXCLUSION BOUNDARY
(1100 METERS)

ACCIDENT TWO HOUR (330 METERS)
Thyroid Whole Body Thyroid Whole Body
_&Rem) , (Rem) (Rem) ___(Rem)
Loss of Coolant#®# 288 22 119 15
Refueling 67 8 ‘ 19 2
GCas Decay Tank®*%
Rupture Negligible -8 Negligible 2

Our calculated potential doses to control room personnel following a LCCA

are within the guidelines of Criterion 19.

The 2 Hour site boundary dose using the stretch power level of 3216 Mwt is

302 rem thyroid.

s for Unit #3 will be set to reduce the inventory
of noble gases stored in a single gas decay tank so that any single failure
such as lifting and sticking of a pressure relief valve will not produce a
whole body dose in excess of 0.5 rem at the site boundary.

The Technical Specification




" TABLE 15.2

ASSUMPTIONS USED DY AEC REGULATORY STAFF »
IN CALCULATIONS OF OFFSITE DOSES FROM DESIGN BASIS ACCIDENTS

Loss-of-Coolant Accident Assumptions

Power Level ’ 13025 Mwt

Operating Time ' 3 Years

Primary Containment Leak Rage : : 0.1%/day 224 Hours
: . . .0.05%/day >24 Hours

Ini;ial Iodine Form Distribution - " 9172 Elemental

4% Organic
5% Particulate

Spray Filter Data: ‘ .
Filter Flow Rate ‘ ' 24,000 cfm

-éilter Efficiencies
Organic Iodine , 30%
Particulate Iodine 90%
Elemental Todine , S07%
Primary Containment Volume ‘ 2,61 x 106 ft3
"Spray Fall Height ‘ | ‘ 118 feet
Spray Flow Rate o ' . 2500 gpm
Elemental Mass Transfer Velocity ' 4.74 cm/sec
Spray Drop Diameter. . 1500 u-
Spray .Terminal Velocity ) 480 cm/sec

Factor of Conservatism 1.11

X/Q Data, sec/m3

Exclusion Bouﬁdary (330 meters)

0-2 Hours (Equivalent to Pasquill "F", u = 0.7 m/sec) 1.8 x 10_3
Low Population Zoné Boundary (1100 meters)

0-8 Hours (Equivalent to Pasquill"F", 1 = 0.7 m/sec) 4.7 x 10-4'

8-24 Hours ' 1.4 x 107

24-96 Hours . . 6.5 x 1072

5

96-720 Hours - ' 2.2 x 10
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TABLE 15.2 (Cont'd)

Refueling Accident Assumptions

1.

2.

Rupture of 204 fuél rods (one éssembly).

All gap activity in the rods, assumed to be 107% oﬁ ;he ﬁoble
gases and 107 of the iodine (with a peaking factor of 1;75;
is released..

The accident occurs 100 hours after shutdown.

'99% of the iodine is retained in the pool water.

Todine filter efficiencies of 70% and 907% for organic and
elemental forms respectively.
On-site data used to determine X/Q values for ground release

meteorology, and dose conversion factor.

Gas Decay Tank Rupture Assumptions

l.i

Gas decay tank contains all the primary coclant loop inventory of
noble gases resulting from operation with 1% failed fuel (lO0,000
' 133 -

curies. equivalent of Xe 77).

X/Q values based on on-site meteorological data.
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TABLE 15.3

 REMOVAL RATES AND REDUCTION LIMITS

.FOR EACH FORM OF IODINE

' Todine Removal Ratés, Hfs.-l
Time Feriod, Hours Elemental ; Particulate Organic
0-0.448 B 10.3 0.897 0.149
0.448-5.13 | | - 0.447' 10.897 0.149
5.13-10.28 ‘ ‘ 0.447 | 0.447 - 0.149
10.28-10.75 | 0.447 0 ‘ 0.149
10.75-46.36 : | ‘ -l 0 - : 0 0.149
16.36-720 , ‘ 0 0 0
Reduction Limits
Sprays | 100 100 | 1
Filters | 10,000 1,000 1,000

DOSE REDUCTION FACTORS DUE TO USE OF
SPRAYS + INTERNAL FILTERS

Time Thyroid X Whele Body

0 - 2 Hours 6.4 : : 1.4

0 - 30 Days 20 ' 1.5




TECHNICAL SPECIFICATIONS

The Technical Specifications in a license define certain features,
characteriétics, and conditions governing operation of a facility that
cannot be changed without prior approval of the AEC. 'We reviéwed the
proposed Technical_Specifications in detail and have held a number of
meetings’ﬁith the applicant to discuss their contents. Modifications
to the proposed Technical Specifications submitted by the applicant
were made to describe more clearly the allowed conditions for plant
operation. The finally approved Technical Specifications will be made
part of the opefating license. Included will be sections covering
safety limits and limiting safety system settings, limiting conditions
for operation, surveillance requirements, design features, and adminic-
trative controls. On the basis of our reyiew, we conclude thét normal
plant operation within the limits of the Technical Specifications will
not result in potential offsite exposures in excess of the 10 CFR
Part 20 limits. Furthermore, the limiting conditions for operation
and surveillance requiremenfs will assure that necessary engineered
safety features wiil be available in the event of malfunctions within

the plant.
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QUALITY ASSURANCE .

General

The applicant has a turnkey contract with Westinghouse to provide
the Nuclear Steam Supply'Syétem. .Originally, United Engineers and
Constructors. (UE&C) had served as the Architecthngineef.. In 1969,
the responsibility for the construction of the plant was assumed by
WEDCO, a wholly owned subsidiaryﬁéf Westinghogse. Each of the
organizations has a quality assurance program. The applicant, in

support of its overallAresponsibility for the quality assurance program,

~has retained- the:U. S. Testing Company (USTC) as its quality assurance

agent. USTC's duties include audit of test procedures and physical

certifications for compliance with accepted standards. As: a part of

this audit, USTC visits the various manufacturing facilities on

behalf of the applicant; reports of these visits are forwarded to

‘both the applicant and Westinghouse.

Our review was based on the information‘presented in Appendix B .
of the FSAR and fepbrts from the AEC's Directorate of Regulatory
Opefations. The Difectorate of Regulatory Operations has perforﬁed
detailed inspections of work in progress both at the reactor.site
and at vendor shops. |

In November 1969 members of the AEC staff inspected the applicant's

offices, USTC, and UE&C. This inspection compared the applicant's

-quality assurance pfogram-to;lS criteria, which, in July 1970, became
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Appendix B to 10 CFR Part 50. It was found that the applicant's
quality assurance program was in generai accord with the then
developing Appendix B to 10 CFR Part 50.

During the construction pﬁase other inspections have .been held by
the Directorate of Regulatory Operations. Any deficiencies uncovered
by these inspections have been, communicated to the applicant. The
Directorate of Regulétory Operations will assure satisfactory resolution
of all deficiencies-prior to the issuance of an operating license.

In addition to reviewing the applicant‘s QA program for the
construction of this facility, we reviewed the applicant's ability
to cpmply with the requirements- of Appendix B to-10 CFR Part 50 for
the operational phase of Indian Point 3. .This review was based on
Appendix B to the FSAR, supplemented by information in Supplements 10
and'15<to the FSAR, and letters of commitment from the applicant,
dated April 12, 1973 and June 28, 1973. This review is discussed
below. |

Organization and Program .

. ‘Responsibility and authority to define,and'direct'the QAiProgram
is assigned by the applicant to its Vice-President for Quality

Assurance and Reliability (QA&R) who reports directly to-the Executive .

Vice-President, Central Operations. Reporting to the Vice-President of

QA&R are a Director of Qﬁality Assurance and.a Director of Quality

- Standards and Reliability.  On the staff of the Director of Quality
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Assurance are a QA Manager for Engineering, a‘ QA Manager for Operatioﬁs,
and QA Project Engineers, including'one'for'the'Indian Point 3 facility.

QA&R's responsibilities include review of specifications, design
drawings,'and modification, maintenance, and repair procedures for
adequacy of QA provisions énd'verification of conformance to the quality
assurance procedures. The Director of Quality Standards and Reliability
is staffed with consultants ﬁaﬁing backgrounds in metallurgy, welding, |
non—-destructive examination, reliaﬁility,:quality systems, electrical
, engineering, and mechanical engineering.

The responsibility for operating and maintaining Indian Point 3
is assigned to the Vice-President of Power Sppply who is 6n the same
, organizational level as the Vice—President for QA&R. An onsite Station
QA Engineer reports to the Power Supply organization and is responsible
for the effective implementation of onsite QA and Quality Control (QC)
functions. When technigal support is required or necessary, he has
direct access 'to the centralized QA organization undef the Vice-
President of QA&R. The Station QA>Enginéer is independent of the
Station Manéger for Operation and Maintenance in that both persons are
on the saﬁe'organizational level. The Station QA Engineer and his
staff pefform quality control inspections, in-service inspection,
receipt inspection, and control the Station Central Files.

Indian Point' 3 does th have an onsite review~coﬁmittee but has,

~in addition to the Station QA Engineer and headquarters QA&R staff, a
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Nuclear Facilities Safety Committee (NFSC) responsible for advising

the Executive Vice-President of Central Operations on safety aspects
of the applicant's nuclear power facilities.

Based on our r;view §f the applicant's organizational arrangements
for the QA Program for Operations we conclude that adequate control,
independence, authority, and management involvement are provided and
that the QA organization is acceptable for the operational phase.

As part of our review, we requested the applicant to indicate its

compliance with the provisions of AEC Regulatory Guide 1.33 "Quality

Assurance Program Requirements (Operation)'. The applicant had already

committed to Appendix A of Regulatory Guide 1.33 and to ANSI N 45.2,

but had not committed to ANS 3.2, draft 8. (now ANSI N 18.7) which is
also part of AEC Regulatory Guide -1.33. In a letter dated April 12,
1973, the applicant stated its‘intent to implement both- the requifements
and recémmendations of Section 4.0 of ANS 3.2, to evaluate the remaining
sections of the standard,‘and to respond to the staff on these remaining
sections'by July 1, 1973.

~In a letter.dated~Juhe 28, 1973, from William Cahill, the applicant
committed to the remaining sections of ANS 3.2 draft No. 8 with one minor,
acceptable éxception. |
Audits

The Nuclear Facility Safety Committee (NFSC). will provide an

independent review and audit of operations. This will include audits
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of, the adequacy and implementation of all procedures used in the
operation, maintenance, and.environméntal monitoring of each of its
nuclear power plants not less than once a year. QA&R will audit
compliance with this program and shall be responsible for assuring

that nécessary corrective actions are implemented. QA&R will also
monitor maintenance, modification, and repair activities, principally
through the inspection efforts of the onsite QA Engineer. QA&R prepares
and distributes a monthly report which idenfifies significant con-
ditions adverse to quality, corrective actions taken, and reports these
to appropriate levels of managemeht.

Based on our review of the Indian Point 3 audit program and the
applicant's commitment to implement both the recommendations and the
rgquirements of Section 4 of ANS 3.2, draft 8, we conclude that these
audits will provide acéeptable management attention to quality and
safety related activities during the operational'phase and will meet
the requirements of Appendix B to-10 CFR 50.

Conclusions

We conclude that the QA Program for Indian Point 3 described in the
FSAR, as amended, complies with’the requirements of Appendix B to
10 CFR Part Sd‘and is acceptable for the operational phase of this

facility.
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THE ADVISORY COMMITTEE ON REACTOR SAFEGUARDS (ACRS)

The application for an operating.license for the Indién Point
Nuclear Generating Unit No. 3 is being reviewed by the ACRS. .We intend
to issue a Supplement to this Safety Evaluation after the Committee's
report to the Commission relative to its review is available. The
Supplement will append a copy of the Committee's report—and will
address the significant comments made by the Committee, énd will also
describe steps taken'by the staff to resolve any issues raised as a
resulﬁ of the Committee's review. The Supplement will also describe
thg resolution of fhose issues raised by the staff review that are not

completely resolved at this time.
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COMMON DEFENSE AND SECURITY

The application reflecté that the activities to be cdnducted will
be within £he jurisdiction of the United States and that all of the‘
directors and principal officers of the applicant are United States
citizens. The applicant is not dwned, ddminated; of controlléd by
an alien,‘a foreign corporation or a foreign government. The activities
to be conducted do not involve any restricted data, but the applicantv
has agreed to safeguafd any,sdch data that might become involved in
éccordance with the requirements of 10 CFR Part 50. The applicant will

rely upon obtaining fuel as it is needed from sources of supply avail-

able for civilian purposes, so that no diversion of special nuclear

material for military purposes is involved. TFor these reasons and
in the absence of any information to the contrary, we have found that
the ‘activities to be performed will not be inimical to the common

defense and security.
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FINANCIAL QUALIFICATIONS

The Commission's regulations which relate to financial data and

- information required to establish ‘financial qualifications for an

applicant for a facility operating license are 10 CFR 50 Part 33(f)

and 10 CFR 50, Appendix'C. We have reviewed the financial information

presented in the application and have concluded that the applicant
is financially qualified t0'operaﬁe Indian Point 3. A detailed
discussion of the basis for our conclusion is presented in .Appendix

D of this report.
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FINANCTAL PROTECTION AND INDEMNITY REQUIREMENTS -

Pursuant to the finarncial protection and indemnification pro-

visions of the Atomic Energy Act of 1954, as amended (Section 170 and

- related sections’ of the Commission's regulations), the Commission has

issued regulations in 10 CFR Part 140. These regulatibns set forth
the Commission's requirements with regard to prodf of financial pro-

tection by, and indemnification of, licenseés for facilities such as

power reactors under -10 CFR Part 50.

Preoperatiénal Storage of Nuclear Fuel

The Commission's regulations iﬁ‘lO CFR Part 140 require that each
holder of a construction permit under 10 CFR Part 50, who is also to
be the hHolder of a license under 10 CFR Part 70 authorizing the owner-
ship and possessién for stofage only of special nuclear material at
the reactor construction site for future use as fuel in the reactor
(after issuance of an operating-liéensé under-lO 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’agfeemenf with the Commission. 'Proof of financial
pfotéction is tq'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 ‘applicant is, with respect to Indian Point 3, subject to

the foregoing requirements. -
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The applicant has furnishedjpo the Commission prgoquf.finaﬁcial
protection in the amount of $95,000,000 in the form of Nuclear Energy
Liability insurance Association policy (Nuclear Energy Liability
quicy,bfacility form) No. NF-100 and a Mutual Atomic Energy Liability
ﬁnderwriters policy (Nuclear Energy Liébility Policy, facility form)
No. MF-29, to cover operations of Indian Point Units 1 and 2.

| Further, the applicant executed Indemnity Agreeﬁent No. B-19 with
the'Commission as of January 12, 1962. At éuch time as a pertinent
license is issued for preopgrational fuel storage forqudian Point 3,
the Indemnity Agreement will be amended to cover that preoperational
fuel storagé. The applicant will be required to pay the annual indemmity
fee applicable to preoperational fuel storage in addition to the
indemnity fees it is presently paying;

Operating License

Under the Commisgion's regulations, 10 CFR Part 140, a license
authoriz;ng tﬁe.operation of a reactor may not be issued until proof of
financial protection in the amount required for such qperation has been
furnished, aﬁd an indemnity agreement covering such qperation (as
distinguished from preoperational fugl storage iny) has been executed.
ThevamOunt of financial protection which must be maintained fér reactors
which have a rated capacity of 100,000 electrical kilowatts or mote is’

the maximum amount available from private sources, i.e., the combined

capacity of the two nuclear liability insurance pools, which amount is
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currently $95 million. Accbydingly, no license authorizing operation
of Ind;an Point 3 will be iSSuea‘pn;il proof of financial protection
in the requisité amount has Been receivgd and the‘reqqisitevindemnity
agreement amended.

We éxpect that, in accordance wifh the usual procedure, the
nuclear liability insurance pools will provide; several days in advance
of anticiéated issuaﬁce of the operating liéense document, evidence
in writing, on behalf of the applicant, that the present coverage has
been appropriately amended to include the new facility, to meet the'
requirements of the Commission's regulations for reactor operation.
The amount of financial protection required for a reactor having the
rated capacity of this facility would be $95 million. The applicant
is currently.provided with this amount of financial protection in
connection with Indian Point 1 and 2. The applicant will be required
to pay an aﬁnual fee for operating license indemnity as provided in
our regulations, at the rate of $30 per each thousand kilowatts of -
thermai capacity authorized in its'operating license.

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

presently applicable requirements of 10 CFR Part 140 havé 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
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to opefating licensees, including those as to proof of financial

protection in the requisite amount and as to executiqn of an appro-

priate indemnityfagreement with the Commission.
,///
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CONCLUSIONS

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

it is our position that upon favorable resolution of the outstanding

matters described in Section 6.5, Section 9.2 and Section 11, we will

(2)

(3)

(4)

"be able to conclude that:

(1) The application for facility license filed by the applicént dated

April 26, 1967, as amended (Amendments 1 through 31 of the original
appiication and Amendments 1 and 2 of the Amended and Suﬁstituted
Application) complies'withAtﬁé requirements of the Atdmic'Enérgy
Act of 1954, as amended (Act) , and ‘the Commission's regulations

set forth‘in 10 CFR Cﬁabter.l.'

The conéfruction éf the Indian Point Nuclear Génerating Uniﬁ'No.'3
(the facility) has proceeded and there is reaéonable assurance that
it will be complete, in conformity with Proﬁisional-Construction
Permit No. CPPR-62, the application as amended, the provisioné of .
the Aét,Aand'thevrules'and regulétibns‘of the Commission.

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

There is reasonable assurance (i) that the activities authofized
by the operating license can be conducted without éndangering the.
health and safety of the public, and (ii) that such éctivities will
be conducted in compliance with the regulations of the Commission

set forth in 10 CFR Part 1.
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(5) The applicant is technically and financially qualified to engaged
in the activities authorized by an operating license in accordance

with the regulations of the Commission set forth in 10 CFR Part 1.

(é) The issuance of an operating license for the facility will not be
inimical to the common defense and security or to the health and
safety-of the public{A

Pribrvto fipal consideration of the matter of the issuance of an
operating license to the applicént for the Indian Poipt 3, the unit

must be completed in conformity with the construction permit, the

_application, the Act, and the rules and regulations of ;he Commission,
Such completeness ofvconstruction as is required for safe operation
at the authofized power level mpst be verified by the Commission's
Directorate of'Regulatory Operatiogs prior to issuancé of a license.

Further, before an operating license is issued, the applicant will

be requiréd to satisfy the applicable provisions of 10 CFR Part 140.
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Chronology of Radiological Review




,mig;;;;;;;;;;ﬁf;;;;;f;;;;ﬁ“47744444444444f444444444?444444444444447

APPENDIX A
A-1
CHRONOLOGY
. REGULATORY RADIOQLOGICAL REVIEW OF
INDIAN POINT NUCLEAR GENERATING UNIT NO. 3
December 4, 1970 Submittal of the Final Facility Description

and Safety Analysis Report (Amendment No. 13
to the Application for Licenses)

February 4, 1971 Initial meeting with applicant, Westinghouse
Electric Corporation, and United Engineers and
Constructors to discuss projected construction
schedule.

March 9, 1971 : . Meeting with épplicant to discuss electrical design
: of Indian Point 3

May 18-19, 1971 ' ‘Meeting with applicant to review instrumentation
: and control.system drawings

June 30, 1971 Submittal of Amendment No. 14 .and report, "Effect
of Tornado Missiles on Stored Spent Fuel"

July 8, 1971 " Submittal of Amendment No. 15 (Supplement No. 1
: to Final Facility Description and Safety Analysis
Report (FFDSAR)), consisting of revised and addi-
tional pages

August 2, 1971 v Letter to applicant requesting additional information
on emergency core cooling systems

August 13, 1971 " Letter to épplicant requesting additional information
November 10, 1971 Letter to applicant requesting additional information
February 10, 1972 Letter to applicant concerning implementation of

an inservice inspection program for Indian Point

Unit 3 . ‘
February 16, 1972 Letter to applicant advising of revised review

schedule and date for ACRS meeting

Februar& 23, 1972 Letter from applicant advising review schedule in
AEC letter of February 16 corresponds with
construction schedule
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April 3, 1972

April 11, 1972

April 27, 1972
May 5, 1972 -

- June 5, 1972
June 19, 1972

~June 30, 1972

July 12, 1972

July 19, 1972
July 30, 1972
August 1, 1972
August 1, 1972

August 14, 1972

Submittal of Amendment No. 16 (Supplement No. 2),
consisting of responses to request of August 13,
1971 .and . rev1sed pages

Letter to applicant transmitting draft criteria
regarding industrial security

Letter to applicant advising that a public document
room has -been -established in the vicinity of the
plant

- Submittal of Amendment No. 17 (Supplement No. 3),

consisting of additional responses to request of
August 13, 1971, and revised pages

Letter to appllcant requestlng add1t10na1 financial

information

" Letter to applicant summarizing basis for AEC °

decision to delay review of Indian Point 3

Submittal of Amehdment No. 18 (Supplement No. 4),
consisting of additional responses to request of
August 13, 1971, and revised pages

Letter to applicant requesting additional information

Letter from applicant transmitting a petition
requesting extension of completion date of Indian
P01nt 3. : '

Submittal of Amendment No. 19 (Supplement No. 5),
consisting of additional responses to request of
August 13, 1971, partial response to request of
November 10, 1971, -and revised pages

Submittal of Amendment No. 20 (Supplement No. 6),
consisting of response to request of August 2, 1971

Submittal of Amendment No. 21 (Supplement No. 7),
consisting of additional responses to requests of
August 13, 1971, and November 10, 1971

Issuance of Order extending completion date




August-25, 1972

September 26, 1972

October 13, 1972
‘October 19, 1972
- October 19, 1972
October 30, 1972

November 6, 1972 -

November 10, 1972
November 20, 1972

December 19, 1972

January 9, 1973

January -12,-1973

“January 12, 1973

January 16, 1973

‘Hearing

drawings

APPENDIX A

‘Submittal of Amendment No. 22 (Supplement No. 8),

consisting of response’ to request of July 12, 1972,
and corrections to Supplement No. 7

Letter to applicant requesting analysis of results

of fallure of non-Category I (seismic) equlpment

Meetlng w1th appllcant ‘concerning Indlan P01nt 3

emergency plans and conduct of operations

‘Meeting with 'applicant to discuss quality assurance

Issuance of Notice of Consideration of Issuance: of
Facility License and Not1ce of Opportunlty for

Letter from applicant concerning request of
September 26, 1972

Letter to applicant requesting additional information

Meeting with applicant concerning electrical

Letter to applicant requesting analysis of
consequences of fuel densification

Letter to applicant requesting analysis of
consequences of postulated pipe fallures outside
contalnment

Letter from applicant concerning request of
November 20, 1972

Submittal of Amendment No. 23 (Supplement No. 9),
consisting in part of revised proposed technical
specifications

Letter to applicant requesting updated financial
information

Letter from applicant transmitting report, 'Summary
Report of Reinspection and Appraisal of the Indian
Point Unit No. 3 Reactor Pressure Vessel Subsequent
to Hoist Failure on January 12, 1971"
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January 19, 1973 .

January 22, 1973

January 23, 1973
January 24, 1973

January‘Bl, 1973

February 6, 1973
February 12, 1973

February 16, 1973

February 20, 1973
February 23, 1973
February 28, 1973

March 2, 1973

March 5, 1973

_ March 16, 1973

Submittal of Amendment No. 24 (Supplemént No. 10),
consisting of partial response to request of
November 6, 1972, and Industrial Security Plan

Letter to applicant requesting additional information

Letter from applicant respondlng to request of
September 26, 1972

Letter to appllcant transmitting errata sheet for
letter of December 19, 1972

Submittal of Amendment No. 25 (Supplement No. 11),
consisting of partial response to request of
November 6, 1972, and revised pages

' Meeting with appllcant to discuss high energy fluid

lines

Letter from N. M. Newmark transmitting comments.
on the structural adequacy of Indian Point 3

Submittal of Amendment No. 26 (Supplement No. 12),
consisting of partial response to request of
November 6, 1972

Submittal of Amendment No. 27, consisting of
financial information

‘Meeting with applicant to discuss electrical modifica=

tions required by AEC letter of January 22, 1973
Notice of Hearing

Submittal. of Amendment No. 28 (Supplement No.- 13),
consisting of operating staff resumes, meteorological
data, and response to request of January 22, 1973

Meeting with applicant concerning site meteorology

Submittal of Amendment No. 29 (Supplement No. 14),
consisting of additional meteorology data, and
revised pages




March

March

March
.March
April
~ April

April

April

April

April

April

May 2,

May 4,

May 8,

22, 1973

27, 1973

30, 1973

30, 1973

2, 1973

3, 1973

9, 1973

9, 1973

16, 1973

23, 1973

27, 1973

1973

1974

1973
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- Letter to applicant requesting information on
. mechanical and instrumentation, control, and

electrical systems

Submlttal of Amendment No. 30 (Supplement No. 15),
consisting of revised and additional pages and
information regarding quality assurance program
for post-construction phase

Letter to applicant requesting information on the
quallty assurance program for Indian P01nt 3

Letter to appllcant requesting 1nformat10n relating

to a control de31gn deficiency

Letter from-applicant in response to request of

January 22, 1973

Letter from appllcant transmlttlng proprietary
and nonproprletary reports on fuel densification

Submittal'of Amendment ‘No. 31 (Supplement No. 16),

‘consisting of. revised pages and the Industrial

Security Plan

Letter from applicant in response to request of
March 22, 1973

Subm1tta1 of Revised and Substituted Application for
Licensés to Atomic Safety and Licensing Board,. et al

Meeting with applicant concerning effluent treatment

Submittal of Amendment No. 1 (Supplement No. 17),
consisting of emergency plans and revised pages

Letter to applicant regardlng low pressure piping

' Letter to applicant advising that Industrial Security

Plan transmitting April 9 will be withheld from
public disclosure and returning January 19 version

Wof plan .

Submittal of Ameudment No. 2 (Supplement No. 18),
consisting of corrected pages




May 14, 1973 - . Letter from applicant transmitting report, "Analysis
: ~ ° of High Energy Lines," in response to request of
January 24, 1973

May 18, 1973 Letter from applicant transmitting to staff the
SRR . Amended and Substituted Application to FSAR, dated
April 13, 1973 '

May 21, 1973 Letter to applicant concerning current schedule for
» review of application ' :

May 25, 1973 Letter from applicant in response to request of
‘ May 2, 1973 " : '
May 31, 1973 Meeting with apﬁlicant to discuss emergency core

cooling systems

June 6,'1973 Submittal of Amendment No. 3 (Supplement No. 19),
 consisting of revised pages for FSAR and Security Plan

June 8, 1973 Letter from applicant transmitting report, "Dynamic
: Analysis of a Postulated Main.or Feedwater Line Pipe
" Break Outside Containment'

June 11, 1973 Letter to applicant regarding airborne gaseous and
) * particulate monitoring system

June 20, 1973 Letter from applicant in response to AEC letter of
May 21, 1973, transmitting proposed revised schedule

June 27, 1973 Letter from applicant in response to AEC letter of
: March 30, 1973

June 28, 1973 : Letter from applicant transmitting nonproprietary.
electrical drawings
June 28, 1973 Letter from applicant in response to AEC letter of
' March 30, 1973

“July 5, 1973 Letter to applicant requesting review of ‘the
refueling water storage tank system design

July 6, 1973 Submittal of Amendment No. 4 (Supplement No. 20),
consisting of corrected pages for FSAR
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A-7
July 11, 1973 ‘ Meeting with ACRS Subcommittee
July 19, 1973 Letter to applicant stating that proprietary feports
on fuel densification will be withheld from public
disclosure
July 24, 1973 Letter from applicant in response to AEC letter of

March 30, 1973, concerning control design deficiency

August 17, 1973 Letter from applicant transmitting proprietary and
nonproprietary versions of report on fuel densifi-
cation ’

August 24, 1973 Submittal of Amendment No. 5 (Supplement No. 21)

consisting of corrected pages.
Auguét 31, 1973 Letter from applicant in response to request of
July 5, 1973, requesting extension of time for

submittal of information

September 7, 1973 : Letter from applicant providing supplemental informa-
: tion to its April 2, 1973 and May 2, 1973 letters

September 14, 1973 Letter to applicant concerning the startup test program
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NATHAN M. NEWMARK
CONSULTING ENGINEERING SERVICES 1114 CIVIL ENGINEERING BUILDING

-URBANA, ILLINOIS 61801

12 February 1973

Mr. R. R. Maccary

Assistant Director for Engineering
Off ice of Technical Review
Directorate of Licensing ,
U.S. Atomic Energy Commission
Washington, D.C. 20545 ..

Re: Contract No. AT(49-5)-2667 .
Commentary
Final Report
‘Indian Point Nuclear Generating Unlt No. 3
Consolidated Edison Company of New York, Inc.
AEC Docket No. 50-286 :

Dear Mr.. Maccary:

Dr. N. M. Newmark and I have reviewed the Flnal Safety
Analysis Report for the Indian Point Nuclear Generating Unit No. 3
and are transmitting. herewnth 8 signed copies of our Commentary and
-Final Report.

Since ‘we have previously visited the Indian Point Nuclear 2
.unit which is constructed along the same lines as Indian Point No. 3,
it probably will not be necessary for us to visit this facility but
we will await .instructions from your ppersonnel in this regard.

Sincerely yours .
W. Jo Hall
P9
Enclosure

cc: N. M. Newmark
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NATHAN M. NEWMARK B-2
CONSULTING ENGINEERING SERVICES ‘ 1114 CIVIL ENGINEERING BUILDING
URBANA, ILLINOIS 61801 .
12 February 1973

COMMENTARY
ON
STRUCTURAL ADEQUACY
' OF THE
IND IAN POINT NUCLEAR GENERAT ING QN|T No. 3
CONSOL IDATED EDISON COMPANY OF NEW. YORK, INC.
~ AEC Docket No. 50-286

by W. JT Hall and N. M. Newmark

1. Introduction

This report is based on information presented in the Indian Point
Nuclear Generating Unit No. 3 FSAR ana the Supplements thereto (Ref. 1) and
on discussions with personnel of'the AEC Directorate of Licensing. Specific
items are sﬁnglgd out for discussion hérein, and no aﬁtempt is méde to réview
the basis of'thé seismic design tfiteria as repofted in our ?SAR-review for .
this plant (Ref. 2) or in our'relétéd FSAR~review for Indian Point Nuclear
Generating Unit No. 2 (Ref. 3).

2. Foﬁndations

The major facility structures for Indian Point Nuclear Generating
Unit No. 3 are described as being founded directly on competent bedroék,-and

on thé basis of the information available to us the foundation conditions

gppear acceptable for the seismic hazards noted.
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3. Seismic-Design

Seiémic Hazafd

; As noted on page 5. 1.2- 4 the dynamlc analysns is td be carrned out |

| for a Des:gn Basis Earthquake characteruzed by 0. ng maximum transient horizontal

’ ground acceleration and for an Operatlng Ba5|s Earthquake characterized'similarly
by a 0.1g maximum horizontal'ground acceleration. For.vertica] ekcitation; an |
earthquake characterized by 0.10g maximum transnent acceleratlon is to be

employed for the DBE and 0 05g for the OBE

Response Spectra

| The responae spectra employed in the seismic>design of the plant are
presehted in Figs; A.1-1 and A.1-2. These response.spectra are'in accordance
with the state-of-the- art applicable to the time that the PSAR and seismic
desngn cr:terla were establnshed and on thls bas;s are acceptable.

- Damping | |

The dampiné‘valuee applicable to the deaign,of the lndiathoint 3‘

unit are presented in Table A.1-1 andeheh used inAconjuhction with the spectra
noted are acceptab]e.

Seismic Analysie of Structures, Piping and>Equ}pment

A general description of the procedures employed foh seiemjc design
is presented in Section 5 of the FSAR. The response spectrum approach mas>
employed. It is indicated there‘that the cohtafnment'Structute was modeled
as a simple cantileQef in order tdlascertaih the moments and shear resulting
from seismfc excftatidn. Additional information cohcernihg the details of
the seismic‘analyéis procedures is presented in the4containment design report,
§pecificaﬁly beéinning on dage 5A-26. Vertical seismic response and the effects

of overturning were considered in the analysis.
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For items other than the major structures, the general'procedure
employed in the dynamic analysus is descrlbed in Append|x A beginning on'page
A.3-10. It is lnducated there that all C]ass | p|p|ng 6 unches in duameter

-or larger, together wnth the 2- lnch dnameter hlgh -head safety anectlon lines,
were dynamically analyzed for seismic response. Additional information is
presented in the answer to Question 5.16,‘where there is listed for Class I
piping and other auxiliary equipment the spectfic methods of analysis which>
were employed in the design. tt is noted there and fn'the.answer to Question
5.21 that.equivalent static coefficients were used for the analysis designvof
piping less than 6-inch diameter.v The answer'to Question 5.36 states that the
use of equivalent static coefffcients is only employed for piping and equipment
1tems after it has been demonstrated “that such an approach when checked aga:nst
rigorous dynamlc analyses, gives conservative results. This approach is in
accordance with the state-of—the-art'applicable to this design. |

The answer to Question 5.20 indicates that floor response spectra
were empjoyed in theAdesign.of equipment and piping and the genera] approach
-analyzed in derivation of the f]oor response spectra is described in the '
Answer to Question 4.32. |

Burled Pnpnng

The desugn criteria appllcab]e generally to buried. plplng.or other
piping located outside the contalnment structure appear on page A 3-9 and agaln
in the Answer to Questions 5.19 and 5.35. On the assumptnon that the desngn
approach did consider the problem of providing adequately for stresses and

deformations at support points as suggested in the Answer to Question 5.35,

We believe the approach to be adequate.
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"Design Stresses

The design stress approach employed for Class | structures is
described in Sectién 5, and the stress tabula#ions presented in the containment
report, Seé;ion 5A, are helpful in deménsfrating tﬁe adequaéy of the design
appfoach employed for Cfass l'structurgs.g

| For piping, the pfocedures associéted with techniques gutlined in
Topical Répor{ WCAP-7287 were employed, but the Answer'to Questioﬁ 4.29
indicates that only elastic analyses wefeAused with the cited stress limits.

This approach is in line with the state-of-the-art applicable to this design.

Class | Controls and Instrumentation
The general procedures to be employed in the design and review of
critical controls and .instrumentation ‘are presented in the Answer to Question

5.29. dn the assumption that criteria of the type described in Report

WCAP-7397-L and Supplements thereto are applicable, we believe that the

design prbcedures adopted - for the critical controls .and instrumentation

will be acceptable.

REFERENCES:

1. "Final FaCilify Description and Safety Analysis Report -- Indian Point
Nuclear Generating Unit No. 3, Consolidated Edison Company of New York,
Inc., Vol. 1-6 and Amendments-14-16, 19-21, 23 and Supplements 10 and 11',
AEC Docket No. 50-286, 1971-72.

2. Newmark, N. M., W. J. Hall and A. J. Hendron, ""Adequacy of the Structural
Criteria for Indian Point Nuclear Generating Unit No. 3, Consolidated
Edison Company of New York, Inc.'", AEC Docket No. 50-286, 20 Dec. 1968.

3. Newmark, N. M. and W. J. Hall, "Report to the AEC Regulatory Staff --

Structural Adequacy of Indian Point Nuclear Generating Unit No. 2,
Consolidated Edison Company of New York, Inc.', AEC Docket No. 50-247,

~August 1970.
Wy
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NATHAN M. NEWMARK B-9%

CONSULTING ENGINEERING SERVICES 1114 CIVIL. ENGINEERING BUILDING

URBANA, ILLINOIS 61801

- 12 February 1973

STRUCTURAL ADEQUACY
OfATHE
INDIAN POINT NUCLEAR GENERATING UNIT NO. 3
CONSOL IDATED EDISON COMPANY OF NEW YORK, INC.
. AEC Docket No. 50-286
by

W. J. Hall and N. M. Newmark

After our reviéw of'thé}FSAR, including Supplements 1, 2, 5, 6, 7, 8
and . Amendments 15, 16, 22, it is believed that the'design of the Indian Point
Nuclear Generating Unit No. 3-can be considered adequate in terms. of provisions
for safe'shutdown for a Design Basis Earthquake of 0.15g maximum transient
horizontal ground acceleration and capable otherwise of. withstanding the effects
of an Operating Basis Earthquake of 0.10g maximum horizontal ground acceleration.

Our review was based on consideration, among other things, of the

design criteria and results of the analysis presented by the applican@ for the
foundations and the.seishic!desféﬁ criteria incluafng seismic‘hazérd,'reSpOnse
spectré, damping, seismic analysis, buried piping, design stresses,‘tlasé !
controls and‘instrumentation.

‘We believe that the procedures used in‘the.design and analySis are
in accord with the staté-of-the-art. It is our conclusion fhat the design

incorporates an acceptable range of margins of safety for the hazards considered.

by beﬂq‘.
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- DEPARTMENT OF THE ARMY
COASTAL ENGINEERING RESEARCH CENTER
5201 LITTLE FALLS ROAD, N.W.
WASHINGTON, D.C. 20016

CEREN-DE _ 28 March 1973

At (EVED

APR4 1973+

US. ATOMIC ENERGY
COLIMISSION

Reguiaiory
Mzl Section

Dr. J. M. Hendrie

Dep. Director for Technical Review
Directorate of Licensing

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

Dear Dr, Hendrie:

Reference is made to your letters regarding Docket Nos.'SO-247, 286, 342
and 343, Consolidated Edison Company of New York's Indian Point Nuclear
Generating Units 2, 3, 4 and 5, and our letter dated 21 November 1969,

Pursuant to our arrangements, Mr. R, A, Jachowski of my staff has con-
tinued to review all information pertaining to the application for an
operating license for Unit 3 (Docket No., 50-286) and to advise your staff

on ‘the acceptability of the applicant's implementation of the design bases
still water level in which we have previously concurred in the referenced
letter. Our review has included consideration of the storm surge associated
with Probable Maximum and Standard Project Hurricanes, and wind-generated
wave analyses associated with severe watér levels.

We agree with your staff that wind-generated wave activity associated with

severe water levels such as that resulting from the PMH surge could exceed
plant grade in the vicinity of the intake structures by several feet, and
that with appropriate emergency procedures should be developed so as to
protect essential structures from flooding.

THORNDIKE SA E,/JR
Acting Director
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FINANCIAL QUALIFICATIONS

The Commission's regulations which relate to the financial data and
information,required,to-eétablish\financial qualiﬁications for applicants
for<operating licenses are 10 CFR 50.33(f) add lO-CFR:SO, Appendix C,

The basic'apolication of ConsolidatedvEdisod_Company'of~NeW York

(Con Ed), Amendments No. 9,12, 27, the amendment of April 13, 1973,

and the accompanying certified annual financial statemedts'of;the
applicant.providevthe.financial.information‘required‘By'thevcommiasion's
regulations. This information. inc¢ludes the'estidatedfannualfcosts.of
operatlng the Indian Point'Nuclear Generating‘Unit No. 3 for a five-year

period plus the estimated cost of permanently shuttlng down the

facrlity and malntalnlng it in- a safe shutdown condltlon

Our_evaluation of the financial data submitted by the apolicant,
vsummarized'below, provides.reasonable assurance that the applicant
possesses or can obtain the necessary funds to meet the requ1rements
of 10  CFR 50.33(f) to operate the Indian Point Nuclear Generating
Unit No. 3, and if'neceasary.permanently shut-dowp the - facility and

maintain it in a safe shutdown condition.

Indian foidt Nuclear Generatlng'Unit No. 3 will be dsed to augment
the applicantls present electrical generating capacities. Operating
revenues will provide the funds to cover cost.of operations. The
costs of operating for the flve-year period 1975-79 are presently
estimated by ‘the appllcant to be (in millions of dollars) $72.4;
$74 1; $71.7; $72.5, and $73.5° rn that order. These costs include

amounts for operation and maintenance, fuel, insurance, depreciation,
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interést on investment, and taxes. - In addition, the applicant
estimates that.(baséd on 1973 cost levels and technology) the cost

of permanently shutting down the fagiiity will be approximately |

"$3 million, and an annual cost of $300,000 will be incurred to
maiﬁtain the facili;y in a safe shutdown condition. Funds’forl
permanent sﬂutdown will come from retained earnings and funds to ~
maintain the facility in a safe shutdown condition will be provided by

future operating revenues.

We have examined the financial inforﬁation submitted by Con Ed to
determine whether it is financially qualified to meet the aone
estimated costs. The information contained in Con Ed's calendar
year 1972 financial report indicates that operating revenues for
1972 totaled $1,479.9 million; operating expenses were $1,244.6
million, of which $112.3 million represented depreciation. The
net income‘for the year was $148.1 million, of which $134.8 million
was distributed as dividends to stockholders and éhe remainder

of $13.3 million was retained for use .in the busihéés. As of
December 31, 1972, the Company's assets totaled $5,262.0 million,.
most of which was invested in utility plant ($4,840.6 million);
retained éarningsvamounted to $546.9 miilion. Financial‘ratios
computéd from the 1972 stateaents indicate an adequate financial
conditién, e.g., long-term debt to total capitalization - .51,

and to net utility plant - .53; net plant to capitalization - .97;
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the operating ratib - .84;'ahd the rates of return on common - 6.4%;
on stockholders' investment - 6.0%, and on total investmentA- 5.4%.
The record of Con Ed's operations over the past S-years.reflects

tﬁat operating revenues increased from 3930.8 million in 1967 to
$1,479.9 ﬁilliQn in 1972; net income»incfeased from $122.9 million to
$148.1 million; and nét_investmént in plant from,$3,433.2 ﬁillion to
$4,846.6 million; while the number of times interest earnedldéclinéd
from 2.7 to 2.1. Moody's Investors Service raﬁeg the Company's_first
mortgége bonds as A (upper médium grade); Tge Company's current

Dun and Bradstreet cfedif rating is 5Al,

A copy of our financial analyéis of the company reflecting these ratios

and other pertinent financial data is attached as.an appendix.
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CONSOLIDATED EDISON COMPANY OF NEW YORK
DOCKET NO. 50-286
FINANCIAL ANALYSIS
(dollars in millions)
Calendar Year Ended December 31
1972 1971 1970

Long-term debt : C ( - $2,543,1 .$§2,408.1 - §2,256.6
Utility plant (net) A 4,840.6 4,424.8 4,106.8

Ratio < debt to fixed plant - o .53 - .54 .55
Utility plant (net) - - .. 4,840.6  4,424.8 4,106.8
Capitalizetion 4,999.3 4,657.6 4,242,1

Ratio of net plant to capitalization . . .97 . .95 . .97
Stockholders' equity ' S 2,456.2 2,249.5 1,985.5
Total assets - - " : o . 5,262.0 - 4,888.2 - 4,448.9

Proprietary ratio 47 .46 45
Earnlngs avallable to common equity . 108.4 160.4 94.2
Common equity .- . . 1,705.2 1,573.3 1,309.1

Rate of earnings on common equlty ' 6.4% 10.2% 7.2%
Net income IR ' ‘ 148.1 198.6 128.4
Stockholders' equity ‘ 2,456,2 2,249.5 ‘ 1,985.4

Rate of earnings on stockholders' equity : 6.0~ ~ ' 8.8% 6.5%
Net income before interest , 284.3 317.9 234.6
Liabilities and. capital | 5,262.0 4,888.2 - 4,448.9

Rate of earnings on total 1nvestment 5.4% 6.5% 5.3%
Net income before interest ' 284.3 - 317.9 234.6
Interest on-long-term debt 134.7 118.6 105.5

No. of times long-term 1nterest earned 2.1 2.68 2,22
Net income : 148.1 198.6 128.4
Total revenues . A . ' 1,528.9 1,403.3 1,152.5
" Net income ratio ' .10 .14 W11
Total utility operating expenses 1,244.6 1,085.4 917.9
Total utility operating revenues 1,479.9 1,313.9 1,128.5

Operating ratio .84 .83 .81
Utility plant (gross) . 5,918.2 15,480.2 - 5,093.2
Utility operating revenues 1,479.9 ©1,313.9 1,128.5

Ratio of plant investment to revenues 4.00 4.17 4.51

' 1972 ~ 1971
Capitalization: ‘ - Amount 7% of Total Amount % of Total

Long-term debt ‘ $2,543.1 50.9% $2,408.1 51.7%

Preferred stock 751.0 15,0 . 676.2 14.5

Common stock & surplus 1,705.2 34.1 1,573.3 33.8

Total $4,999.3 100.0% $4,657.6 100.0%
Moody's Bond Rating:. : A -

Dun & Bradstreet Credit Rating: ' 5A1
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1.

INTRODUCTION

ThelAtomic Energy Commission's (Commission) Safety Evaluation
Report in the matter of the application by the Consolidated Edison °
Comﬁaﬁy of Neﬁ York, Inc. (hefeafter also termed the Consolidated
Edison Company or the applicaﬁt) to qperate the Indian Point
Nuclear Genefating Unit No. 3 (Indian Point 3) was issued on
September 21, 1973. In this Safefy Evalqation Report the Regulatory
staff indiéafed that additional information involving a number of safety-
reléted issues was Féquired from the applicant to completé the
staff's evaluation of Indian Point 3.

The purpose of this Supplement is to update the Safety Evalua-

.tion Report by providing the staff's evaluation of additional informa-

tion submitted by the applicant addressing outstanding technical
issues since the issuance of the Safety Evaluation Report, and to
address the comments made by the Advisory Committee on Reactor Safeguards
(ACRS) in its report of N;vember 14, 1973.

In addition, five sections of the Safety Evaluation Report
have been updated by this Supplement as the result of developments
since issuance of the Safety Evaluation Report. These sections
are Section 2.5, Geolégy, Seismology, and Foundation.Engineering;
Section 5.7, Loose Parts Monitor; Section 13.5, Industrial Security;
Section 20.0, Financial Qualificatioﬁs and Seétioﬂ 21.0, Financial
Protection and Idemnity Requifements. Each of the sections in this

Supplement is numbered the same as the section of the Safety Evaluation

Report that is being updated.




Our evaluations of emergency core cooling system (ECCS)
performance with regard to conformance with the Commission's new
regulations, issuednJanuary 4, 1974 and of Anticipated Transients
Withgut Scram (ATWS) have not been cgmpleted. These itgms and our
recommendations with regard to limitagionsuon poéer level, in response
to the ACRS recommendation, will be addressea in.a future supplement
té the Safety Evaluation Repgrt following our evaluation of ECCS
performance.

An important development which has occurred since issuance of the
Safety Evaluation Report is the Consolidated Edison Company's announced
intenfion-to sell the Indi;n Point 3-fécilitylto the Po%er Authori?y
of the State of New York (PASNY). Enabling legislatibn has.Been
enac;ed By.thé NewIYork Stéte government»that wouia permit the sale
to téké plaée. At this time‘no‘épplicafions to améﬁdvthe existiﬁg
construétioh‘perﬁit or amend the present éperating iicense.abpliéatioﬁ
have been filed with the Commission for our review. Shbuid“thé Consolidated
Edison Compaﬁ& and PASNY.go forth with their plans to effect the tfansfer,
. we will conduct the appropriate review and evaluations and report
our conclusioﬁs_ét that time.

Appendix A to the Supplement is a continuation of the bﬁronology
of the Regulatofy'staff's principal acfions related to the processing
of the application. The report of the Advisory Committee on Reactor
'Safeguards is attached as Appendix B. Appendix C is a repbrt contain-
ing the staff's indépendent evaluation of the geology and seismology
of the Indian Point site'entitled,»Geologiq and Seismic Evaluation
of the Indian Point site. -Appendix D contains a report by our.consultant,

Foster Associates, with respect to the Consolidated Edison Company's financial

qualifications.
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2,

SITE CHARACTERISTICS

Geology, Seismology, and Foundation Engineering

- On Aprii;22, 1974 representatives ‘of ‘the New York State Museum
and Science Service andntﬁé New York State Atomic Energy Council
met with members of the Regulatory staff to discuss COhcegns that
they.had with. the e§aluapion ofithe~sei$mdl?gical aspects of'#he :
Indian Point site presented in the Indian Point. 3 ESAR. Subséquently,
on May 24, 1974, the Commission rgceived a-petition from the Citizens
Committee for Protection of the Environmenf requesting it to order
the Consolidated Edison Coﬁpanyeto show cause why the operatipg
authority for Indian Point Units 1 and 2 and the construction permit
for Unit 3 should not'be revoked, based on essentially the same
concerns as raised by the New:Yo£k State agencies.

As a result of these two events, we conducted a further review

of the. seismologic and geologic characteristics of the Indian. Point

site independent of the information_contained in the Indian Point
Unit 3 FSAR. The results of'this review are presented in a report
entitled "Geologic and Seismic Evéluation of the Indian Point Site.'
This report is attached as Appendix C to thié Supplement.

We have ébncluded, based upon our’independeht review of the

seismological and geological characteristics of the Indian Point site,
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that the 0.15 g vaiué used in the design of the facility as the

high frequency limit of the response spectrum to represent thé hori-
zontal motion applied at .the foundation level during a Safe Shutdown
Earthquake is adequately conservative. This conélusion is consistent
with and reaffirms the previous conclusion of our consultant; the
National Oceanic and Atmospheric Administrationm, formerly the U. S.
Coast and Geodetic Survey as reported in éhe Safety Evaluation

Report.
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5.7

REACTOR COOLANT SYSTEM

Loose Parts Monitor

‘In the Safety Evaluation Report, -we indicated ‘that we would require

that the 'applicant initiate a program, or participate in an ongoing

program the objective of which.is the development of. a functional,

loose parté monitoring system within a réasonablevperiod of time.. -
Récently, prototype loose parts monitoring systems have been

developed and are presently in operation or being installed at

several plants. Spbsequent to issuance of the Safety Evaluation

Report and at our request, .the applicant has ‘proposed to install

~ a loose parts monitoring system at Indian Point 3. The type of

monitoring systemlselgcted by the applicant is a Westinghouse
metal impact detection system utilizing,aécelerometers mounted
at selected locations on the exterior of -the reactor vessel and
reactor coolant system. The system will be functional by_Octoberjl,
1975.

We have concluded that the system as deséribéd in the FSAR
Will provide a monitoring capability consistent.with the state
of phg art and on that basis is acceptable for monitoring for loose

parts during reactor operation.
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INSTRUMENTATION AND CONTROL SYSTEMS

Initiation and Control of Eﬁginegggﬂ Safety Feature Systems

- We stated in Section 7.3 of the Safety Evaluation Report that thg
design of the ECCS was modified tofprevent.the loss of redundant functions
due to premature operation of certain switches used to facilitate the
transfer of the ECCS ffomlthe injection mode of operation to the recir-
culation mode of opgration. We concluded that this design médification
was acceptable, subjec;_to confirmation by oﬁr review of the electrical
drawings that the desién quification will'Be properly implemented.

" We have reviewed the schematic diagrams of the engineeréd‘safety
feature system circuits to be used during the changeover from the injection
mode to the recirculation mode of pperation. We have concluded that the
modified design, togetﬁer with the-Technicél Specificatidns that require
removal of the electric power from certain engineeéred safety feature
valves, provides adequate assurance that no single malpositioned switch
will disable redundant'functions when a safety injection signal is present.
Systems Required for Safe Shutdown

In Section 7.4'6f the Safety Evaluation Report we concluded that
the aﬁplicant's design criteria for the instrumentation and control of

the auxiliary feedwater system were acceptable. Implementation of these

criteria was to be reviewed upon receipt of electrical schematics.

These schematics have since been received.




.
We have reviewed the electrical schematics for the auxiliary
feedwétef’system. We find that the appliéapt's design‘criteria,
.which were documented in Supplemept-Np. 21 #o.the fSAR, have been
implemented in the design in an acceptable manner. Thérefore; we

have concluded that the auxiliary feedwater system is écceptablé.




9.0
9.5

9.5.4

AUXILIARY SYSTEMS

Othef.Auxiliary4syStém§

QieseirGeneratbr Cboliﬁg Waﬁég'systém

We reported in the Séféty Evalhafién Report thét'aéééptaﬁbe
of'tﬁe'probosed”éervicevwater systeﬁ configuration fdr’emergency
diesel cooling was dependent upon ;he applicant providing
justification for the method chosen to cope with a postulated
service water line break or an inadvertent valve closure
in the ten-inch line serving the emergency diesels during
the recirculation mode following a postulated LOCA. The
method proposed by the applicant for coping with this condition
was to switch the diesels from the nuclear service water
header to the conventional service water header upon receipt
of an alarm in the control room that would be initiated on
low service water flow at_the discharge of the diesels.

Subsequent to issuance of the Safet? Evaluation Report, the
applicant proposed an altérnati?e method of coping with postulated
service water system line breaks. The applicant proposed to realign

‘

the nuclear and convéntional service water headers as part of the
, :
switchover from the injection mode to the recirculation mode.
The proposed recirculation mode lineup will split the

essential and nonessential recirculation loads between the

nuclear and conventional service water system headers. The

nuclear header will serve diesel generators Nos. 32 and 33, .
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cdmponent cooling water heat exchanger No. 31,  the containment
fan cooler units, the instrument air heat exchangers and one
control building air conditioning unit. = The  éonventional header
will serve diesel generator No. 31 and component cooling water
heat exchaﬁger No. 32 and one control building air conditioning
unit. THe applicant has postulated a number of break locations
in thé nuclear and conventional headers iﬁ'the recitculation
mode lineup and calculéted the flows ;o the recirculation

loads including the diesel éenerators. The flows were -calculated
usihg the PIPEFLO computer program. For ‘all breaks postulated,
the applicant has shown that the flows cglculated are.édéquate
to provide cooling to at least one train of the essential

loads for anAindefinite period of time.

To demonstrate the validity of the PIPEFLO computer program
the applicant provided data showing a comparison of predicted
and measured values of flow and pressure for -an industrial
water system.- The data showed good agreément between predicted
and measured .-values. In addition, as part‘of'the preoperational
test'program, theiapplicant will méasure thelflow rates at
various points in the service water system for the normal
and recirculation mode lineups and compare them to values
predicted by the PIPEFLO computer program and pfovided in

the FSAR.
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We have reviewed the applicant's analysis of postulated
,bfeakg in.thelservice‘water system following a postuléted LOCA
including a review of the predicted and measured results of the
PIPEFLO computer program for an .industrial water system. On the
basis of our review, we have cqnéluded that with the‘proposed
recirculation mode lineup, the essential loads served by the
service water system will receive adequate flow in the event of
a service water system pipe break. The applicant's emergency -
procedures will include the .actions necessary to accomplish_fhe
lineup of the service water system in the recirculation mode as
part of the switchover from the injection mode.

To furthér validate the PIPEFLO computer code, we will
require that the applicant submit a comparison of the functional
test results of the se;vice water system and the predicted test
results presented in the FSAR following completion of the pre-
operational ;ests‘of this systém.‘ If the fesults of the pre-
operatipnal tests should indicate that further action is

necessary, we will take appropriate action at that time. -




11.0 ~ RADIOACTIVE WASTE MANAGEMENT

11.2 Liquid Wastes

11.2.3 Steam Generator Blowdown

The steam.generator blowdown treatment system is one of three main
systems that comprise the liquid waste treatment system. As.desqribed
ip the Safety EQaluation»Report,'when.thg‘steam generator blowdown contains
radioactivity above a prédgtermined value,,ghe untreated discharge from
the steam generator blowdown flash tank at Indian Point 3 will be stopped.
The biowdown flow from the steam generator will be redirected, b& means
of an intertie, to the Secondary Boiler Blowdown Purification System
lacated at the Ipéian Point 1 plant. . .

In a letter date&#August(Zl, 1973, the applicant stated‘that' _
this intertie would nof be available until the Sp?ing of 1975; In a
letter dated quember 6, 1973, we advised the applicant that we would
require‘that the steam generator blowdown in#ertie'from Indian Point 3_
to-Indian Point 1 be-installed and,fuﬁctipnal by May 1, 1975. As a
‘result of delays in the fuel‘loading date, initial criticality may not
be»reached until after May 1, 1975. Therefore, in Supplement No. 28
to the FSAR the épplicant committed.to have the'interpie installed and .

functional by May 1, 1975 or by initial criticality whichever occurs

1atest,
The applicant's current schedule for fuel loading is such that
we estimate that initial criticality at Indian Point 3 will not be reached

until after May 1, 1975. 1In this case, the intertie will be installed

and functional prior to initial critic&dlity which is acceptable.
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In the event, however, that initial criticality should be reached-
.prior to May 1, 1975 and the inte;tie is not functionai until May 1, 1975,
we have conciﬁéed that the three units (Indiaﬁ Point 1, 2 and 3) -can be
operated wifﬁout exceeding effluent limits for the reasons which follow.
During the short initial period of operation that the intertie might
not be availabie, the fission product inventory in the Indian Point 3 core
would‘Be limited. Duriﬁg the same initial period éf time, we anticipate
that there will be minimal transport of fission products from the fuel
elements into the primary coolant system and then from the priméry.coolant
system into the secondary coolant system. Thus, the releases ‘of radioactivity
from the Indian Point 3 steam generator blowdown system to the environment
~through the flash tank vent during this period should be a very small
fraction of the calculated annual releases. |
Furthermore, the Technical Specifications Qillilimit the releasés
to assure that they will be kept as low as practicable at all times and
will require the capability for continuous monitoring of the effluent
from all principal release points, including the Indian Point 3 steam
geﬁerator blowdown flash tank vent, prior to initiai criticality of
Indian Point 3. Based on the above, we have concluded that the intgrtie
will be installed and functional in a Fime frame consistent with its

design objective of limiting effluent releases at Indian Point 3 to values

that are as low as practicable.
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11.3 Gaseous Wastes

" 11.3.4 Steam Generator Blowdown

In the Safety Evaluation Repbrt we indicated that we had advised
- the applicant that thglcapability fér continuous monitoring of the blowdown
effluent from the flash tank vents at Indian Point 1 and Indian Point 3
would be required,pyibr to initial startup of Indian Point 3.
| In Supblements 27 and 28 to the FSAK, the abpligant has described
the type of monitor that will be installed té meet this requirement. We have
reviewed this description and have found thé monitoring system as described
to be accéétable. Further, the applicant has commited in Supplement 28
to the FSAR to install the monitors prior to reaching initialrcriticalify
at Indian Point 3 or by May 1, 1975 whichever oécurs latest. We will
}equire that these monitors‘be functional prior to initial criticality

at Indian Point 3.
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13.0  CONDUCT OF OPERATIONS

13.5 Industrial Security

In the Safety Evaluation Report, we .reported our conclusions regarding
the Industrial Security Plan for. Indian Point 3. Subsequently, the applicant
submitted a revised security plan dated May 1, 1974 for protection of

the Indian Point site (Units 1, 2 and 3) from industrial sabotage. The

information was submitted as proprietary information pursuant to Section
2.790 of the Commission's regulations. We have reviewed the revised security
plan and have concluded that it complies with the Commission's regulations

as stated in 10 CFR 50.34(c) and 10 CFR 73.40, conforms to the recommendations

of Regulatory Guide 1.17 and is'acceﬁtable{
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THE_ADVISORY COMMITIEE ON, REACTOR SAFEGUARDS (ACRS)

-~ The ACRS completed an interim review of the application for

authorizatiqn to operate Indian Point 3 at its 163rd meeting,

 November 8-10, 1973. A copy of the Committee's report dated November 14,

1973 is attached as Appendix B. We have considered the comments and
recommendations made by.the ACRS.  The actions we have taken or plan
to take in response to these comments and recommendations, with the

exception of the ACRS recommendation on power level limitation

. discussed in Section 1.0 of this report, are described in the following

paragraphs, or elsewhere in this. Supplement.

Isolation of Low Pressure §ysfems Connected. to the Primary System

- .The Committee recommended that the métter-of testing of -the
proper positioning of check valves intended to isolate loQ pressure
systems connected to the primary system be resolved in a manﬁer
satisfagtory‘to the staff,

Check valves that separate low pressure systems from the primary

‘coolant system will be tested ‘periodically to determine that they are

properly positioned. Those check valves that are opened only during

‘.the refueling'process_will be tested at the conclusion of the refueling

process to aetermine that they. are,.in the closea position. Other check
valves that isolgte low preésure systems from’'the primary cdolant'system,
such as those‘in the residual heat removal system, and that open and
élose between refuelings will be tested more frequently. This second
group of check valves-will be tested at the conclusion of each refueling

outage and once approximately midway between refuelings.
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The applicant will provide a list of all check valves in these two’
groups. A procedure for testing the position of each of these check

valves will be written by the applicant and reviewed by the staff.

Turbine Overspeed

The Committee recommended that the matter of desién_modifications
to reduce the turbine overspeed be resolved in a manner satisfactory to
the staff.

Consolidated Edison plans to modify the Indian Point 3 turbine to

"include a low pressure steam dump system (LPSDS) which will extract steam

from the supply lines to the moisture separators and route this steam
to the condenser through dump valves. The applicant has submitted
information on the design of the LPSDS in Supplements 27 and 28 to the
FSAR.. The LPSDS has been 'designed to meet the single failure criterion.
The reliability of the system has been considered in the design,
primarily through the separation of the actuating signals, the

multiplicity of dump valves and steam dump routes and electrical and

-mechanical component redundancies.

At this time it is doubtful that the LPSDS will be installed and
functional by the projected fuel ldading date. ConsequéntIy,'the
applicant has proposed Technical Specification 1imits(on the plant's
power level and/or turbine trip set points that will keep the turbine

within the design overspeed. We will review the bases for these

Technical Specifications prior to issuance of an operating license.
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After installation, the turbine design modificatiops will be verified
as part of the scheduled 100% load rejection turbine trip test. The .
tdrbine will be tripped by the tu;bineAtrip solenoid valves which will
be triggered by.simulation of the loss of load. The design,condition'
for the loss of load ié, however, based on the turbine being tripped
by one of the pwovoverspeed trips., Tbergfore, the maximumApeak speed
resulting from the test Will be mgthematicaily‘corrected to Fhevspeed
that would.héye been achieved"héd.the solenoid trip failed. This
calculated speed will then be compared to the design overspeed.
The Technical Specifications will require that a spggial reportABev
issued that discusses the results of the turbine trip test upon
completion.

Based ubon‘ouf review of the design criteria to be used in the design

of the LPSDS presented in the FSAR, meetings with the applicant, the fact

* that Technical Specifications will restrict power level as a function of

steam dump lines available and overspeed trip set point, and subject to
successful'cbmpletidn of the iOO% load rejection turbiﬁé frib test that
will be‘conducted to verify the design modifications; we have comncluded
that théAmodifications proposed by the appiican§ to prevenf turbine
ovefSpéeds in excess of design‘ovefspeed are'acceptéble.
Operating Heatup and Cooldown Pressure-Temperature Curves

The Committee, in its report; recommendéd further develobmént
of the Technical Specifications fo include operating heatup and cooldown

pressure~temperature curves as conservative as practical with respect

to Appendix G of 10 CFR Part 50.°
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Our evaluation, as summarized on pages 5-2 and 5-3 of
the Indian Point 3 Safety Evaluation Reporf; coicludes that the limits
on pressure and temperature during heatup and cooldown given in the
appliéantis Technical Specifications are in compliance with Appendix‘
G of 10 CFR Part 50, will providé adequate margins against the
possibility of vessel failure and constitute an acceptable basis
for meeting the reduiréments of Criterion 31 of the AEC General
Design Criterié. We also have concluded that additional conservatism is
inherent in the limits early in plant life, because the limits are based

on the assumptibn that the vessel has already been irradiated.

In-service Inspection

The Committee discussed augmented in-service inspectiom during
its deliberatioﬁs and 1istéd in.its letter'of November 14, 1973 two
areas for further consideration in the Techncial Specifications.
These areas are baseline inspection and periodic in-service inspection
of the steam generator shells and appropriate in-service inspection
of the nozzles in the primary head of the steam/generator.

Subsequent to the ACRS meetiqg the applicant initiated a program
to investigate the feasibility of augmeﬁting its proposed in-service
inspection program. On February 5, 1974, we met the‘applicant and the

Westinghouse Electric Corporation on this matter.




-19 -

The applicant proposed to augment its in-service’ inspection of

the steam generator shells. Five steam generator seams have been

.selected for additional periodic in-service inspection by ultrasonic

" testing methods. The areas to be examined are the shell and head

-

circumferential welds which are gross discontinuities and are

therefore, ‘considered the most critical welds. This augmented

in-service inspection. program includes an initial baseline inspection.
We have reviewed the.appliCant's proposed Technical Specifications

for this‘augmentéd in-service inspection and find these p;oposed'
Technical Specifications accéptable. '

With regard to in—service.inspection of the nozzles ?n the primary
head of- the steam'generagors,.the apbliqént has attempted to augment
this program also. These nozzles are large castings and db‘ﬁot have
extérnal welds.

The applicant 1nvestigated the .feasibility of performing in—serQice
ingpection of the>intérnal radii .of these nézzlés. " Because of the poor
surface of thisicastingg it is' not feasible to perform ultrasonic
testing. Both we and the applicant believe that surface and/or'visual

inspection of these nozzles would be of no value. Althougﬁ no

practical way of performing a meaningful in-service inspection of

these nozzles is known at this time, the applicant has agreed -to

monitor the advancements in in-service inspection technology. We
also.share the view that no -practical in-service inspection of these

nozzles .is possible at this time.
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Startup of an Idle Loop at Power..

The Committee stated its belief that further comsiderations should
be given to the development of the Technical Specifications related to
startup of an idle loop at pbwer.

The startup of an‘idlé loop .at powe;.is aiﬁcussed in Section 14.1.7
of the FSAR.. Unlike some other four loép Qreséurized water reactors,
Indian Point 3-does not have isolaﬁion valves in its main primary
coolant system loops. Consequently, when the pump in one loop is*
shutdown there would be reverse flow through the inactive lobp;'

This backflow serves to keep the temperatures within the idle loép
at a 1eve1.closer to the temperatures in- the active loops when
compared to the idle loops in those pressurized water reactors

that do have ioop isblation valves. This higher average temperature
in an Indian Point 3-:idle loop minimizes the reactivity insertion
should the idle loop be started up while the reactor. is at its
maximum allowable power.

The idle loop startup transient was calculated using conservative
values of thelmoderator and Doppler coefficients -and conservative
assumptions of the pump startup time, the>system pressuré and the
system température. The analysis assumed 75% of full power as
the starting power level for this ppstulated transient even though
administrative procedures require that the plant be brought to
a load of less than 25% of full power prior to étartup of an idle
loop. ‘Based on.the above conservative ‘analysis, the calculated

departure from nucleate boiling ratio (DNBR) went no lower than

2.20, whereas a DNBR of 1.30 is the design limit.
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Because of the design of Indian Point 3 and the favorable results
‘of the conservative aﬁalysis discussed above, we have concluded that
administrative procedures adequately govern the startup of an idle
loop and therefore, the possibility of exceedingﬂdesign limits in the
unlikely event of inadvertent startup of an idle loop will be precluded.

18.6  Acceptable Cumulative Limits on Downtime for Protection Systems and
Engineered Safety Features

The Coﬁmitteeiexpressed the concern that the Technical Specifi-
cations allow repetitive failures of p?otection systems and engineered
safety features. A suggestion by the Committee was to sef a 1imit in
the Technical Specifications as to the cumulative downtime allowed.
for a protection system or an engineered safety feature system.

Recent guidance on reporting requirements for operating facilities
has been issued by the Commission‘in Regulatory Guide 1.16, Revision 3,
January 1975. The Technical Specifications will require compliance
with the reporting requirements of Regulatory Guide 1.16. Seétion C.2.b(2)
of the guide requires that the applicant report as an abnormal
occ;rrence "conditions leading to operation in a degraded mode
permitted by a limiting condition for operation." fhis requirement
will mean that all of the;failurés of the type that were a concern to
the Committee will be reported to the Commission on a éimely basis
(within thirty days.of occurrence). Uﬁon receipt of such reports,

.the Commission can take action to prevent repetitious faiiures of

the protection and engineered safety feature systems.
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‘The Committee expressed its concern with regard to the continuing
availability of core outlet thermocoubles.
: There are 65 core outlet thermocouples in the Indian Point 3 cbfe.
We anticipate that these thermocouples will ‘be very reliable and
will provide information about the-reactor,corg that yill supplgment
the information provided by the ex—core detectors, ?he movable

in-core detectors, and the rod position monitors. Since we view the

- information provided by these thermocouples as supplemental, rather’

than -required fdr the safe operation of the core, we have concluded
that continuing availability of these thermocouples is not required.
Correspondingly, we do not give credit for thé thermocouples as

a substitute for a failed core monitoring instrument, such as an
ex-core detector.

Augmented Use of_@gvablg'IE:QQEqugtectors .

The Committee also expressed its belief that further consideration
should be given to augmented use of movable in-core detectors.

The primary purﬁose of-thg in-core detectors is'td determine the
steady state power distribution, which is a slowly varying function of

core burnup. The Technical Specifications require monthly irn-core

mapping to follow this slow change in power distribution.

Continuous surveillance is required, however, to detect any

tilted power distribution anomaly. The Technical Specifications will

require axial offset and quadrant tilt monitoring. - Should a tilted

.

condition exist, the power must be reduced or additional in-core maps

must be made with the movable in-core detectors.
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- In, the. absence of power QiStribution anomalies, such as tilts,
mapping .at more frequent intervals' than monthly is not considered
necessary and therefore will not be required by the’ Technical
Specifications.
4@@291§EE§E1Y§“9992591§HEQMPEQYéEE,QYEEE£§§§9¥1E§EEQE

The Committee expressed concern with regard to the adequécy of
admini§trative procedures to prevent overpressurization of the reactor
vessel below-dperating femperatures.

~The. applicant inférmally submitted a set of administrative
procedures for the Indian Point 2 reactor including procedures for
plant .startup from cold shutdown to .the hot, critical, zero<powér
condition; a pre—criticaiity check-off list; a.startupjcheck—off
list, and the operating;procedure for reactor coélant‘pump operation.
The applicant indicated that the Indian Point 3 operating procedures
will be based on the submitted documents. In addition, to reviewing
these .procedures, we discussed with the applicant the pressure spike
incidentS'that had occured at Indi;n Point 2 to. determine. what
procedural or planf modifications had been undertaken to prevent such
pressure. spikes from ocurring at Indian Point 3.

The procedures for Indian Point 2 bave'been modified where appropriate
and have beeﬁ strengthened by the insertion of additional precautions |
to be followed by the operator to minimize the possibility of recurrence
of the reported‘incidents; In one instance a design modification was

made to the plant instrument air system to prevent recurrence of
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a specific incident. These modificapionS«will be reflected in

the Indian Point 3 procedures and design. In additionm,

the applicant is devgloping a new brocedure for Indian Point 3 entitled,
"Low Pressure Operation Without a Steam Bubble" which will contain
further precautions and instructioﬁs for operators.

We have concluded, based on the above, that the applicant is giving
appropriate attention to the problem of overpressurization when the
primary system is water solid in the development of the operating pro-
cedures and adﬁinistrative controls for the Indian Point 3 reactor.

In addition, the procedures when finélized'will be reviewed by the
Directorate of Regulator& Operations prior to the issuance of an
operating license.

Reactor Coolant Pump Overspeed

The consequences of a rupture of a reactor coolant pipe, which
in certain locations might result in reactor coolant pump overspeed,
are being investigated on a generic basis. If the results of these
investigations indicate that additional protective measures are
warranted to prevent significant puﬁp overspeed or to limit potential
consequences to safety-related equipment, we will determine what
modifications to the Indian Point 3 plaﬁt design, if any, are
necessary to assure that an acceptable level of safety is maintained.

If modifications are necessary, we will require the applicant to

make them.
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FINANCIAL QUALIFICATIONS'

Wg»repdrted in our Safefy'Evaluation Report that the applicant was
financially qualified to operate Indian Point 3. However, since issuance
of the Safety Evaluation Report significant developments. in the applicant's
financial condition have caused us to update our evaluation to take
into account these recent events.

In performing the updated evaluation we retained the services of a
consultant, Foster Associates. The report by Foster Associates on the
applicant's financial qualifications is ;ttached as Appendix D to- this
Supplement.

The need for reevaluation was'indiéated-by the;Consolidated Edison
Company's announcemen# on April.23, 1974 that the éecond quarter:

dividend would be omitted because of "a severe cash shortage and

.a persistent decline in sales."

In performing our review, we and our consultant reviewed current

" information requested from the applicant on its financial condition,

information from sources normally available to ‘the public such as Moody"s
Weekly Reports, and information gained in ‘discussions with-the applicant
at.meetings'on August 9, 1974 énd November 18, 1974. .

Based on the report of our consultant, we have concluded 'that the
applicant possesses or can obtain the necessary funds to méet the
fequirements of 10 CFR Section 50.33(f) to operate Indian Point 3 and,

if necessary, to permanently shutdown the facility and maintain it in a

safe shutdown condition.
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FINANCIAL PROTECTION AND INDEMNITY REQUIREMENTS

In our Safety Evaluation Report we indicated that pursuant to the
Commission's regulations in 10 CFR' Part 140, the applicant had furﬂished
to the Commiséionvproof-of,financialbprotection in the amount of
$95,000,000 in the form of Nuclear Energy Liability Insurance Association
Policy No. NF-100 and a Mutual Atomic Energy Liability Underwriters
Policy No. MF-29, to cover operations of Indian Point Units 1 and 2. We
also indicated that at such time as a license for preoperational fuel
storage for Indian Point 3 was issued, that indemnity agreement would be
amended to cover the preoperational fuel storage.

Subseﬁuent to iséuance‘of the Safety Evaluation Report, the Commission's
regulations in 10 -CFR Part 140 were aéended to. indicate that the maximum
amount of finaﬁcial protection available from private sources, i.e., the
combined capacity of the t@o~nucle;r liability insurance poolé which
must be mantained by the applicant, has been increased from $95,000,000
to $110,000,000. Accordingly, the applicant furnished to the Commisssion

proof of financial protection in the amount of $110,000,000 to cover

.operations of Indian Point Units 1 and 2.

In addition, on November 29, 1974, in connection with the issuance of

a license for preoperational fuel storage for Indian Point 3 (SNM-1502),

- the indemnity agreement was amended to cover that preoperational fuel

storage. The applicant is, therefore, required to pay the annual indémnity
fee applicable to preoperational fuel storage in addition to the indemnity

fees it is presently paying.
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Fufther, as reported in the Safefy Evaluation Report, no license
authorizing operation of Indian Point 3 will be issued untii broof’of
financial protection in the requisite amount  (currently $110,000,000)
has been received and the requisite indemnity agreement aﬁéndéd.

On thé'basiS'of the above cOnsiderations;;our conclusiong remain
that the présently applicable requirements Qf 10‘CFR Part 140 Have_been
saLisfied and that, pfior to issuance ofvthe operating license, the |
" applicant will be required to comply with the provisions of 10 CFR
Part 140 applicable to operating licenses, including those as to proof

of financial protection in the requisite amount and as to execution of an

appropriate indemnity agreeﬁent with the Commission.




22.0 CONCLUSIONS

We stated in the Safety Evaluation Report that our conclusions in
.that report. were contingent upon favorable resolution of the outstanding
matters described,in Section 6.3 (Fuel Densification), Section 9.5.4
(Diesel Generator Cooling Water System), and Section 11.3.4 (Steam
Generator Blowdown).

With regard_to the matter of fuel densification, we. will repért
our conclusions in another supplement to the.Safety Evaluation Repért

following fhe_completion of our review of emergency core cooling

systemwperfp?mance_in accordance With the Commission's new‘regu}afibns.
With regard to diesel generator cooling, we have concluded that
with the recirculétion lineup proposed by the applicant, the essential
loads served by the service water system (including the diesel generators)
will receive adequate flow in the event of a service water system pipe
break during the recirculation mode oflcoolingvfollowing a postulated
LOCA. |
With regard to the release and monitoring of effluents from
steam- generator blowdown, we will require that the applicant instali
ménitors of the type described in the FSAR at the Indian Point 1 and
Indian Point 3 blowdown flash tank vents prior to initial:;riticality
of Indian Point 3. 1In addition, the applicant has committed to complete

the installation of the steam generator blowdown treatment intertie

from Indian Point 3 to Indian Point 1 by May 1, 1975 or by initial




- 29 -

criticality whichever occurs later: éased upon our review, the
requirements of the Technical Specifications and thelapplicant's
commitments, we have concluded that the required monitors and ‘the steam
generator blowdown treatment intertie will be installed in a time frame
acceptable to>the staff énd in so doing‘aﬁ acceptable system of monitoring
for radioactive releases and ﬁaihtaining effluent releases as low as
practicable from the steam generator blowdown system will be provided.’
In additibn, ‘as the result of developments subééquent to issuance
of the Safety Evaluation Report,-we have reviewed new information and
updated ou; conclusions rggarding the geological and seismplogical~
characteriétics of the Indian ?oint site, the applicant's industrial.
security‘plan, the applicant's financial qualifications, and financial
protection and indemnity requireménts. Our conclusions on these matters

are consistent with our previous conclusions presented in the Safety

Evaluation Report.
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APPENDIX A

CONTINUATION OF CHRONOLOGY

'REGULATORY RADIOLOGICAL REVIEW OF

INDIAN POINT NUCLEAR GENERATING UNIT NO, 3

Letter from applicant concerning effluent

releases
September 21, 1973 ' Issuance of'Safety Evaluation Report
September 26, 1973 ' Letter from applicant in response to

October 3, 1973

October

October

October
October

’0ctober

October

9, 1973

10,

10,

26,

29,

30,

November 6,

November 7,

1973

1973
1973

1973
1973

1973

1973

request of July 5, 1973

Meeting with applicant to discuss
technical specifications and diesel
cooling problem ’

. Letter to applicant concerning Regulatory
staff report on anticipated transients
without scram

- Submittal of Amendment No. 6 (Supplement
22), consisting of revised and additional
pPages '

ACRS Subcommittee meeting with Regulatory
staff and applicant

Meeting with applicant to discuss technical
specifications and service water system:

Submittal of Amendment No. 7 (Supplement 23),
consisting of revised pages for the proposed
technical specifications

Meeting with applicant to discuss technical
.specifications, diesel cooling, and turbine
overspeed :

Letter to applicant regarding August 21, 1973
submittal '

‘ACRS Subcommittee meeting with Regualtory
staff and applicant




November‘9, 1973

November 14, 1973

November 19, 1973

Décember}3, 1973

Januafy 2,Vl9%4
January 9, i974
January 18, 1974
( Januany 22, 1974
January 31, 1974

February 5, 1974

February 15, 1974

February 19, 1974

February 25, 1974

April 12, 1974
April 15, 1974

April 22; 1974

ACRS meetlng with Regulatory staff and

applicant
Interim Report by Chairman of the ACRS

Letter to applicant stating that pro-
prietary report on fuel densification
will be withheld from public disclosure

Submittal of Amendment No. 8 (Supplement
24), consisting of revised pages for the
proposed technical specifications

Letter from applicant, an interim response
to request of October 9, 1973

'‘Meeting with applicant to discuss technical

specifications

Applicant's request for extension of con-
struction completion date

Letter to applicant requesting information
concerning QA organization-

Letter to applicant concerning response
dated January 2, 1974

AMeeting with applicant to discuss inservice

inspection program

Letter from applicant in response to request
of January 22, 1974

" Submittal of Amendment No. 9 (Supplement 25),
‘consisting of revised pages

Letter to applicant requesting information
relative to byproduct, source, and special
nuclear material

Letter from applicant submitting additional
information on the request for CP extension

Letter from applicant submitting partial

response to request of February 25, 1974.°

Meeting with representatives of the New York
State Museum and the New York State Atomic

Energy Council to discuss geology and seis-~
mology of the Indian Point site.




April 23, 1974

April 26, 1974

May i? 1974

May 15,.1974'
May 23, 1974
May 28, 1974

May 29, 1974
May 29, 1974
June 17, 1974

June 28, 1974

July 2, 1974

July 29, 1974

August 9, 1974

August 16, 1974

Applicant submitted a copy of press
release concerning Consolidated
Edison's financial condition.

Meeting with the applicant to discuss

geology and seismology of the Indian

PoInt site.

Letter from the applicant submitting
revised Physical Security Plan.

Letter to the applicant requesting
current financial information.

Meeting with PASNY to discuss the
sale of Indian Point 3 to PASNY.

Letter from the applicant in response

to request of May 15, 1974.

Meeting with Consolidated Edison and
PASNY to discuss the sale of Indian
Point 3 to PASNY.

. Letter from the applicant submitting

Amendment No. 10 (Supplement 26)
consisting of supplemental, revised
and corrected pages.

Letter to the applicant requesting
additional financial information.

Letter from the applicant submitting
responses to request of June 17, 1974.

Letter to the applicant requesting
additional information concerning
outstanding technical issues.

Letter from the applicant submitting
Amendment No. 11 (Supplement 27)
consisting of responses to request

of July 2, 1974.

Meeting with the applicant to discuss
financial qualifications.

Letter from the applicant submitting
financial information requested at the

‘August 9, 1974 meeting.




Septémbér 20,,1974

October 31, 1974

November 6, 1974
November 8, 1974

November 14, 1974

November 15, 1974

November 18, 1974

January 13, 1975
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“Letter from the applicant submitting
a schedule for providing analysis of
Anticipated Transients Without Scram

' ' (ATWS) in accordance with WASH-1270.

Letter to the applicant indicating
that  the proposed requalification
. program for licensed and senior
‘operators has been reviewed and
found to be acceptable.

' Meeting with the applicant to discuss
low pressure steam dump system and
diesel cooling problem.

Letter from the applicant referencing
Westinghouse topical reports for ATWS
analysis.

Letter to the applicant confirming

. the meeting for November 18, 1974
concerning financial qualifications
and requesting that specific informa-
tion be available for discussion at
the meeting.

Meeting with the New York State

Atomic Energy Council and New York

State Geological Survey to discuss

the staff's evaluation of the

geological and seismological aspects
~ of the Indian Point site.

Meeting with the applcant to discuss
financial qualifications.

Letter from the applicant submitting
Amendment No. 12 (Supplement 28)
‘consisting of supplemental, revised
and corrected pages.




A_PEEERI_X_B_

ADVISORY COMMITTEE ON REACTOR SAFEGUARDS

UNITED STATES ATOMIC ENERGY COMMISSION
. WASHINGTON, -D.C. 20545 '

-- RoY 1.4 913

' Honorable D1xy Lee Ray
Chairman,

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

- Subject: INTERIM REPORT ON INDIAN POINT NUCLEAR GENERATINGi‘V
: STATION ‘'UNIT NO. 3‘

Dear Dr. Ray:

At its 163rd meeting, November 8-10, 1973, the Advisory Committee
".on Reactor Safeguards completed an interim review of the appli-.
cation of Consolidated Edison Company of New York, Inc., for
authorization to operate Indian Point Nuclear Generatlng Station
Unit No. 3. The project has been previously considered at Sub-
‘committee meetings on July 11, 1973, .October 10, 1973 and -
November 7, 1973. ‘A tour of the fac111ty was made by Committee
members on November 2, 1973. In this review, the Committee

had the benefit of dlscuss1ons with representatives and consul-
tants of Consolidated Edlson,'thelr contractor, and the AEC
Regulatory Staff. The Committee also had the benefit of the
documents listed. The Committee reported on the application for
construction of Indian Point Unit No. 3 on January 15 1969.

Indian Point Unit No. 3 includes a four ~loop Westinghouse nuclear
steam supply system with a design power rating of 3025 MW(t).

The design is similar to that of Unit No. 2 which has a power
rating of 2760 MW(t). The three-unit Indian Point Nuclear Gene-
rating Station is located approximately 2- 1/2 miles southwest

of Peekskill, New York, and 24 miles north of the New York City
boundary line. S

The Committee's report of January 15, 1969, czlled attention to
various matters including the follow1ng consideration of thermal
shock to the pressure vessel in the unlikely event of a loss-of-
coolant accident (LOCA); measures to deal with possible hydrogen
concentration buildup in the containment following a LOCA;

greater independence in the on-site power system, main-coolant-
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pump flywheels as a potential source of missiles; protection
againstvpotential effects of a fuel-handling accident; and the
possible effects of systematic or. common mode failures. Most
of these items are generic, not unique to Indian Point Unit
No. 3. '

Acceptable measures have been taken on Indian Point Unit No. 3
with ‘regard to the on-site power 'system, hydrogen concentration
buildup, and postulated fuel-handling accidents. Studies are
still underway on the potential for missile generation from
gross reactor coolant pump overspeed in the event of certain
postulated LOCAs; this matter should be resolved in a manner
satisfactory to the Regulatory Staff. It is believed that
resolution of the thermal shock matter can await the development
of further information from the Heavy Section Steel Technology
Program and other studies. With regard to anticipated tran-
sients without scram, the Committee recommends that the recently
announced Regulatory Staff position be implemented for Indian
Point Unit:No. 3 in timely fashion. ' ‘

Because there is limited operating experience with very large,
high power density reactors, the ACRS believes that initial
operation should be limited 'to power levels no greater than
2760 MW(t) and that further review by the Committee is appro-
priate before higher power levels are permitted. The Committee
'believes that, in the consideration of the operation of Unit
No. 3 at higher power levels, several factors are pertinent,
including the following: satisfactory experience in Unit No. 3
and other similar reactors; adequate knowledge of fuel perfor-
mance; extent to which an independent confirmation of LOCA-ECCS
analysis has been made by the Regulatory.Staff; further
resolution of relevant generic matters; and consideration of
the possibility of improvements in ECCS effectiveness. '

‘The Committee recognizes that re-evaluation of operating limits
may be necessary as a result of possible changes in the accep-
tance criteria for emergency core cooling systems. The
Committee wishes to be kept informed.
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The Applicant stated that he will apply ‘and utilize suitable
equipment to enable periodic testing of the proper positioning _
of check valves intended: to isolate low pressure systems con- '
nected to the primary system. This macter should be resolved -

~in a manner satisfactory to the Regulatory Staff. : '

Studies are underway with regard to the reliability of the
-service water distribution to the diesel-generators. This
matter should be resolved in a manner satisfactory to the
Regulatory Staff. P

The original turbine design' has been found by the Applicant to
have the poésibility.of overspeed somewhat beyond the manu-
facturer's design condition if the turbine should trip at or
near the design power.’' The Applicant is preparing design modi-
-fications. to eliminate this condition, and will propose
appropriate power limitations until acceptable modifications
have been made. This matter should be resolved in a manner
satisfactory to the Regulatory Staff. :

The Committee believes that several considerations are appro-
priate in the further development of the Technical Specifications,
as follows: operating heatup and cooldown pressure-temperature
curves as conservative as practical with respect to 10 CFR

Part 50, Appendix G; appropriate baseline inspection and periodic
in-service inspection of the steam generator shells; startup of

an idle loop at power; acceptable cumulative limits on downtime

of protection systems and engineered safety features; and con-
tinuing availability of core outlet thermocouples.

The Committee also believes that further consideration should be
given to augmented use of movable in-core detectors, appropriate
in-service inspection of nozzles in the primary head of the steam
- generators, and to the detailed specification of administrative
controls intended to prevent overpressurization of the reactor
vessel below operating temperatures. :

Generic problems relating to large water reactors have been
identified by the Regulatory Staff and the ACRS and discussed
in the Committee's report dated December 18, 1972. Those prob-
lems and additional generic problems identified in more recent
ACRS reports should be dealt with appropriately by the
Regulatory Staff and the Applicant.
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The Advisory Committee on Reactor Saféguards believes that,
i1f due regard is given to the items mentioned above, and
subject to satisfactory completion of construction and pre--
operational testing, there is reasonable assurance that
Indian Point Nuclear Generating Station Unit No. 3 can be
operated without undue risk to the health and safety of the
‘public. The Committee believes that operation should be at
power levels no greater than 2760 MW(t) prior to further
Committee review.

Sincerély yours, 

7 ﬂ"wa*“"}/ '

Chairman

Referenées Attached
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1. Final Facility Description and .Safety Analysis Report (FSAR)
for Indian Point Nuclear Generating Unit No. 3 dated '
December 4, 1970 (Amendment No. -13 to the Application for
Licenses) : ' . )

2. Supplements Nos. 1 through 22, dated June 30, 1971
through October 10, 1973, to the Indian Point Nuclear
Generating Unit No. 3 FSAR : :

3. Letter, dated September 21, 1973, Directorate of Licensing,
USAEC, to ACRS transmitting the Safety Evaluation Report
for Indian Point Nuclear Generating Unit No. 3 .

4. Proposed Technical Specifications and Bases for Indian
Point Nuclear Generating Unit No. 3 transmitted to the
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1.0 Introduction

1.1 Backgrodnd

On May 24,

1974, the U.S. Atomic Energy Commission received a petitidn

from the Citizen's Committee for Protection of the Environment request-

~ing it to
operating

and 2 and

the basis'

order the Consolidated Edison Company to show cause why the
authority for Indian Point Nuclear Generating Plant Units 1
the construction permit for Unit '3 should not be revoked. ' As

for such action, the petition contends in essence the follow-

the seismologic data submitted for Units 1, 2, and 3 indicated

essentially the same data were used to evaluate the seismic

design of all three plants;

ing:
1. That
that
2. That

the design for all three piants is based on three cfucial

assumptions about earthquakes in the site vicinify which are

erroneous or, at a minimum, of doubtful validity. These_afe{ (1)

that

the maximum historical earthquake is of intensity VI; (2) that

a peak_ground‘acceleration associated with intensity VI and for

which the piant should be designed is 0.15g; and (3)_that the

Ramapo Fault is not a capable fault within the meaning of Appendix

A, 10 CFR Part 100.




In support of its position the petitioner cited a report prepatedAby the
New York Museum and Sciepce Service, Geological Survey (DaVis, et_al.,
1974), letters from Drs. Jaqk E,vOliyer (Cornell University), Nicholas,
Ratcliffe (City College of New. York), and comments by the New York State
Department 6f’Environmehtal.Conservation.

Because of their unique knowledge ofvthe geology of the Indian Point
region, the Neé York State,Qeologiqal Survey was asked to review the
Environmental Statement for‘Unit 3. That review led to their report
questioning the adequacy of the seismic design for the Indian Point
units apd a‘subsequent_meeting with the AEC staff ig which those‘con—

cerns were discussed at_length. The méeting was held on Aprii 22, 1974.

Following that meeting, the AEC staff met with representativeg_of-
Consolidated Edison to express the view.that thé safety concerns raised
by the Ngw thk State Survey warranted ger@pus attentign and‘iqd;cated
the needvfor more precise kpqwledge about tbg geology and sgismolqu of
the Indian Point s%te region. Consolid;téd Edisop re§pon§ed by ipf
itiating additional studies of the structural details of the Ramapo
fault system;and by installing a dense network(of seismograph stations
to obtain accurate locations of ‘earthquakes in the reglon sufficient to
permlt tnambiguoﬁs‘conciusitns to be dréwn‘about the relationship

between earthquake occurrence and geologic structure.




During the conduct of this investigation, the staff'has reviewed the
professional literature concerning ﬁhe séismologic and'geologic cﬁar_
acféristics:of‘the Indian Point site ipdependently of phé iﬁfpr@gpion
contained.in the FSAR. In addition, the_staff visitéd the éite.arearon
two occasidns, éonsultéd onceiagainﬁﬁifh the'New York Sté;é Geo;ogical
Survey, consulted with the New Jersey Bureau of Geology and Topography,
éonsu}ted'with';ts United Statestgological Survéy (USGS) advisor, and

consulted with representatives of Consolidated Edison. b

1.2 Requireﬁgngs of Appendix A to‘iO CFR'Paft 100-

-The Staff'§'evalﬁat10n of the Ramapo fault applied‘Appéhdix:A to 10 CFR
Part.iOO, ”Séismié ap& Géologie Siting Criteriaffbp Nuclear ?Qwer
Plantsf"*v Appendix A defines the geologic and seismic hazards that must
~be ipvesfigated:fpr éiliprapoSed s{tes:ofdnqéléar powgr‘planpg‘and
deécribés Fhé Sépbé,and ;ypes of investigé;ioné feﬁuﬁ:ed eithér’ﬁo
&em§nst£at¢itﬁét thé.haéépd is ébsq;t'Sri;b‘dgfefﬁipé’épﬁrdpfiate design
criteria. Sectién III(g) of the Apéendix defines a capable fault (a
fault thatfiS'deemédfcapablé«0f~causihg*groundFdiSplaCement at or .near
the surface) in terms of (1) age of ‘most-recent. movement, (2) ‘associated -
macro—seiémicity, and (3) a demonstfatedtrelationship'to known capable
faults.  The definition.of a capable fault as it'appears:in.ld CFR 100,
Appendix A,. subsection III(g)'iélas’fbiloWS: |

* Appendix A was not in force at the time the Indian Point units were
licensed. s ao : ' '




"(g) A,Fcapable fault' is a fault which has exhibited one. or more
of the‘following characteristics: '

'"(1) Movement at or near the ground surface at least once within
the past 35,000 years or movement of a recurring nature within the
past 500, 000 years

"(2) Macro-seismicity instrumentally determined with records of
sufficient precision to demonstrate a direct relationship with the
fault.

"(3) A structural relationship to a capable fault according to
characteristics (1) or (2) of this paragraph such that movement on
one could be reasonably expected to be accompanied by movement on
‘the other.

"In some cases, the geologic evidence of past activity at or near
the ground surface along a particular fault may be obscured at a
particular site. This might occur, for example, at a site having a

~deep . overburden. For these cases, evidence may exist elsewhere
along the fault from which an ‘evaluation of its characteristics in
the vicinity of the site can be reasonably based. Such evidence
shall be used in determining the fault is a capable fault within
this definition.

"Notwithstanding the foregoing paragraphs III(g)(1), (2) and 3,
structural association of a fault with geologic structural features
which are geologically old (at least pre-Quaternary) such as many
of those found in the Eastern region of the United States shall, in

the absence of confllcting evidence, demonstrate that the fault is
not a capable fault within this definition."

In addition, the staff addtessed the remaining contentions with respect
to the adequacy of the Safe Shutdown Eatthquake (SSE). The staff's
evaluation ie‘again based on Appendix A to 10 CFR Part 100. Section
I11(e) defines the SSE as that earthquake, which in consideration‘of the
regional and local geolog& and seismology, proddces the_maximum vibra-

tory ground motion at the site for which certain systems, structures,

and components are designed to remain functional.
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Section V(a) (1) specifies the procedure to be applied in'determihiﬁg the
. SSE. The-specified_procedﬁre requires the association of maximum his-
torical earthquakes with tectonic:provinces and tectonié structures.
These earthuékes are postdléted to -occur at points of their respgctive
tectonic structures or provinces closest to the site. The SSE is then
defined by a response spectrum, in consideration of the maximum sus-
tained vibratory accelerations.which would occur at the site in conse-

quence offphe postulated earthquakes.

1.3 Summary of Conclusions

Based on its review, -the staff has concluded that (1) there has been no
geologically recent surface mqvément on the Ramapo fault system, (2) no
macroearthquake activity is clearly demonstrated to have had a diréct
relationship with the Ramapo fault, and (3) there is no demonstrated
structural relationship between the Ramapo fault and any known capable

fault. Accordingly, it is the staff's conclusion that the Ramapo fault

is not capable within the meaning of Appendix A to 10 CFR Part 100.

" Regarding the SSE, the staff has determined that (1) the earlier evalua-
tion of the SSE by its United States-Coast and Geodetic Survey (now
USGS) advisor assumed an intensity of VII rather than VI as the site
1ntensity, (2) a site intensity of VII is an adequate value for the SSE:

consistent with the requirements of Appendix A to 10 CFR Part 100, and




(3) 0.15g is an adequately conservative value of the reference acceler-

ation for seismic design to be used as the high frequency asymptote of
the response spectrum which represents horizontal motion: applied at the

foundation level.

The seismic design'of.Units 2 and 3 was based on a sustained maximum
ground acceleration of ‘0.15g using a conservative related reSponse.
spectrum and damping value. Ihese seismic design practices assure that.
there is considerable margin in all plant structures, systems and com-
ponents important to safety to withstand an earthquake having a maximum
ground acceleratlon of 0.15g. Accordingly, the staff finds no reason
for changlng the earller conclusion eentained in the Safety Evaluatlon
Reports for Indlan Point Units 2 and 3 that the site geology,’seismic
design parameters, and seismic.de31gn methods for these plants are

satlsfactory from a safety standp01nt

Unit 1 wasvdesiéned on the basrsvof the'eeianic practices and codes
existing in the midetifties, and, as a minimum, would be expeeted to
withstand anfearthquake having a ground acceleration of 0.lg without the
occnrrence nf‘dffsite‘exnoaures exceeding Part 100; Aithough it'eannnt
be'demonstrated rigoronslf by.calculatron,'we would expect that many of

the redundant plant safety features such as the steel containment sphere

and the surrounding biological shield would remain at least partially




ggnctional and continqe to‘providevprotection to the_ﬁublic iq the event
of a ground accelgration'in thg 0.1.to 0;15g range. Unit 1 wjll be shut
éo&n on Octqber 31, 1974, for.eithgr decommissioping or the accomplish-
@entQOf safety modificatiqﬁsi The adequacy of the seismic désign,of
qnit 1 for.con;inuedvlongfterm operation‘will beAreconsidereg during the
extended‘éhUtdown_which will be needed if the lic¢ﬁ§ee proposes to later
- Tesume operation. 'Due‘to the low probabilityyof occurrence of an -
garthquake with a ﬁaximum grounq acceleragion in the 0.1 to 0.15g range
during the shorf period of time prior to plant shutdoﬁn on October 31,

1974, we believe Unit 1 can be operated until that time without undue

" risk to the-public health and safety.l/

!JThis conclusion was reached prior to the shutdown of Indian ?oint Unit
1 on October 31, 1974.




2.0 Geology and Seismology of the Indian Point Site

2.1 Introduction ‘

In considériﬁg the contention that the Safe Shutdown Earthquakesufor
Indian-Pbint Units 1-3 are not adequétely conservative, the staff has
reviewed the.geology and seismélogy of the Ihdian Point site and vi-
éinity. This review has been conducted in accordance with the require-
ments of Appendix A to 10 CFR Part 100, "Seismic and Géologic Siting
Criteria" and independently of the information COntained‘in the Final

Safety Analysis Reports on these units.

According to Appendix A, the Safe Shutdown Earthquake ié fo bé evaluated
by a procedure which enfails the’determinatién of (1) tectonic prov-
inces, (2) a maximum earthquake associated with each such province, (3)
within these provinces reasonable correlations of'éarthquakes with
tectonic structures, and (4) within these provinces the existence and
characteristics of capable faults. These determinations afé to be made
on the basis of geologic and seismic history as well as characterispic
of tectoqic-structure and seismicity and are discussed in the sections

which follow. .

2.2 Tectonic Provinces

The Indian Point site is lpcated within the Appalachian Highlands.

Within 200 miles of the site, this larger division is subdivided into




four physiographic or geologic provinces. From northwest to.southeast
these are the Appalachian Plateaus, alley and Ridge, New England and
Piedmont provinces. A fifth province, the Atlantic Coastal Plain, lies.
to the southeast of the Appalachian Highlands and at its closest is

about 25 miles from the siteﬂ_

Earthquakes-characteristic of the Valley and Ridge and Appalachian
Plateaus provinces are not of significance.in,deternining the SSE
because eartliquakes characteristic of those provinces are sufficiently
small and distant that they can be expected to affect the site with
less severity than would earthquakes of the Piedmont and New England

provinces. Accordingly, the Appalachian Plateaus and Valley and Ridge

provinces will be given no further consideration in this report.

On the basis of geologic structure and depositional and deformational
hlstory. two tectonic provinces are recognlzable in the remaining region
of interest, The first, the Piedmont-New England tectonic province, is
geographically-composed of the Piedmont and New England physiographic
provinces, while the second consists of the Atlantic Coastal Plain

physiographic. province.

In the Piedmont-New England tectonic province, several episodes of
deformation are recognizedfduring late Precambrian (570 million years

before present [m.y.]) to near the close of the Paleozoic Era (225 m.y.).




As a conéequence of these deformations, the province as a whole is
cﬁaracterized,by en-echelon anticlinoria apd'syncligdria,patallel?ng the
trend of.the province and associated with metamorphism and plutonic
intrusion. |

The-geologicuhisté;y‘of the Piedmont is less well known than that of New
England. ,HéweVEr,.it is known that the principal Paleozoic,deforqations
affecting .the two regions were nqt»simultaneous.. The extensive:faulﬁing
and folding of New England appears to have occurred during the mid-
Paleozoic Acadian orogeny (380 m.y.) while that of the Piedmont seems to

have occurred in late Paleozoic (225 m.y.).

A’final orogenic episode affected thé Piedmont-New England tectonic
province as a whole in the Triassic Period (225-190 m.y.). 1In contrast
to the strongly. compressional_?aleozoig orogenic episodes, the Triassic
phase reflects tensional forces. The Triassic .deformation resulted in
the formation of a series of northeast-southwest trending sasins over
the entire extent of the Piedmont-NewwEngland tectonic province. These
basins are faulted.on one or both sides, and their sedimentafy histories
indicate théf’faulting accompanied sedimentation iguthem. The final
regional tectonic event recordéd in the géglogic record of the region is
the widespread intrﬁsion,of diabase‘dikeS'that aré considered to be of

Triassic to Jurassic age (190-136 m.y.). Since the formation of the

Triassic basins, the Piedmont-New England tectonic province as a whole




may have undergone differential uplift; however, there is no geologic

evidence of orogenic activity nor regional faulting.-

An explanation of the tectonic Stabilify of this region since Jurassic

(136 m.y.) may be provided by the hYpothesié of plate tectonics.vTﬁé

" period from Jurassic to Cretaceous (190-65 m.y{)'marks the beginning of
ocean ridge spreading and the formation of the lithospheric plates that
now characterize the gldbal tectonic pattern. Since that time the

Appalachian region has moved on the tail of North American Plate.

Rock types and struétnres chqracteristic of the Piedmont-New England
tectonic province disappear eastward beneath the deposits of the
Atlantic Coéstal Plain so that no structurally significant eastern
boundary is shown. However, because it has been a region of active
sedimentation since the Jurassic Pefiod (190-136 m.y.) (Owens, 1970), we

recognize the Atlantic_Coaétal Plain as a distinct tectonic provinte.

Several major structural features within the Coastal Plain (the Salis-
bury embayment, the Cape Fear arch, and the Southeast Georgla embayment)
havebmajor axes trending normal to the trend of Coastal Plain, in sharp

contrast to the structural grain in the Piedmont-New England province

which is parallel to the northeast-southwest trend of the provincé.
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For the most part Atlantic Coastal Plain subsidence began in the.
Mesdioic (225—65 m.y.) and éontiﬁued throughout most of fhé Iertiary (2
m.y:), although the rate and amount has varied both in time and from
place to place. Little faulting is known in the Atlantic Coastal Plain.
Those few faults exibiting tectonié movement that have been reported
have displaced strata ranging in age from'Cretaceous (65 m.y.) to no

younger than Miocene (10 m.y.).

The historic record of earthquakes in the Appalachian region reveals
significant differences in the seismic characteristics of its téctonic
provinces; The Piedmont-New England tectonic province shows the
greatest ratevof earthquake. occurréence. There appears to be'a';enden9y~
for the geographinclﬁstering of activity in an east-west trending‘zone
in central Virginia (Bollinger, 1973) aﬁd a southeést-northwest trending

zone in New England and Canada (Diment, et al., 1972),

Bollinger (1973) has named the Virginia cluster the Centfal.Vifginia
Seismic Zone. Within this zone the largest historic earthqyakes were
two events of maximum intensity VII.* These occurred near Richmond,

Virginia, in 1774 and 1875.

Sbar aﬁd Sykes (1973) referred to the New England zone as the Boston-

Ottawa Seismic Belt and suggested that it may be associated with a-

* Intensity as measured on the Modified Mercalli Scale.
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paleofracture-zbne; Within this belt earthquakes occur at about the
same rate as-in the Central Virginia Seismic Zone. The historical
activity has included events of about maximum intensity VIII. Two of
- these occurred off the northe?n'Massachusetts—New~Hampshire coast in
1727 and 1755. A third shock, which may have been slightly larger,
occurred at Montreal in 1732. Because of the association of this
activity with geologic structure, future occurrences of similar shocks

are expected to be within the Boston-Ottawa Seismic Belt.

Several damaging earthquakes have also occurred in the tectonic province
which are not associated with the above zones. These include the 1791
East Haddam, Connecticut earthquake. -Following Heck and Eppley (1958),
Coffman and Von Hake (1973) list the intensity of'this-shock'as VIII;
however, ‘after reviewing the historical records, Linehan (1964) con-
cluded that the intensity was no greater than V-VI. The staff has
revieﬁéd Linehan's data and concurs that an intensity of VIII over-
estimates the severity of this earthquake. The remaining damaging
shocks have been of intensity VII and have no known association with
tectonic structure. ‘Accordingly, the staff considers the occurrence of
an intensity VII equally probable (a low order of probability) at any
.place within the Piedmont-New England éectonic province that is not ‘also

within the Central:Virginia‘Seismic Zone or Boston-Ottawa Seismic Belt.
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Most historical earthquakes'in the.Atlantic Co§sta1 Plain have occurred
in recognizable geographic clustérs: Althqugﬁ it has no generally |
accepted association with a known geoldéic structure, oné such'cluséer
of activity is located within the Southeast Georgia’embayment in the.
vicinity of Charleston, South Carpliné, nIﬁclgded in this cluéteerf
more than 400 events is the 1886 Charleston, South Céroliﬁé ga;thquake
which had'g maximum inténsity of X. A second more diffuse‘cluster is
located wi;hin{the Salisbury embayment in Delaware. Like the Cﬁarleston
cluster, iﬁ has no_ggnerally accepted association witﬁ.a kann‘geologic.

structure.

‘The two largest Coaétal Plain earthquakes to have §ccu;r¢d outside these
clusters have bgeﬁ of intensity VII. Both of these are of in?erest with
_‘respect to the Indian Point site beqause they occurred.nea; New York
City. One, an 1884 shock, had‘its maximum intensity at Jamaica and
Amityville on southern Long Island, while-the other occurred in the
1Vicinity of uearby Asbury Park, New Jetsey.in-1927; Because of thé
spatial élustering exhibited by historical events_and_tﬁé cbrrelgtion of
these clusters with ;he coastal embayments, we have'adcepted that near
’futurg earthquakes in the Coastal Plain w;ll occur according to a
similar pattern. Sinﬁe the Charleston éarthqugke occurred 1ﬁ a distan;
cluster, an earthquake in the Coastal Plain Proviﬂce»is nét expected to
result in an intensity at the Indian Point site that will.exceed

approximately intensity VI. Such a site intensity could result from
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the occurrence of an intensity VII earthquake at the Coastal Plain-

Piedmont boundary, some 25 niles from the site.

2.3 Earthqnake—Tectonic Structure Correlations

Studiesvof the relationships between-earthquake occurrence and-geologic
structurevis'an'important means of assessing the likelihood of'movement
of faults.and,'nhenvthis relationship is known, an-acchrate'assessment

- of the seismic hazard at a site can usually be made. Unfortunately,
historic earthduakes in:the eastern United'States have not.been well
enough located to permit detailed studies of earthquake-structure
relationships; During the most recent 10 to 15 years we have reasonably
accurate epicenter locations; hoﬁever; depths at which movemernits occur
renain poorly known. ‘Some general observations can be made, however,
from the geographic distribution and relative frequency of hlstoric

earthquakes and their relation to major regional structure.

A series of'faulted basins, extends from South Carolina to Nova Scotia.
<These Triassic ‘basins contain sedimentary rocks of Tr1assic to Jura531c
(190-136 m. y ) age (Cornet, et al., 1973) and can be considered a
unifying geologic feature of the Piedmont and New England geologlc.
provinces. They also underlie parts of the Coastal Plain. Because

sedimentary rocks in these basins are little deformed and rest uncon—

formably on the older rockspaffected by the various Appalachian orogenies,




they proVide‘terminal dates for major rock déformationvin these two

 provinces.

Igneous rocks of basaltic composition form flows, sills, and:stécks’
within the basins. Basaltic dikes fbllowingfnbrmal’faﬁlts_and cu;fing
across older structures afe‘coﬁmonly found both‘within'and outside the
basins and crob.0ut ;sAfar‘éouth as the Alabama Piédmont. These cross-—
cutting featuréé serve to daté~the“vérious faulting events. De ﬁoér :
(1968) has:suggesfed a northwestward displacement of vblcanic activity
in the Triassic basins during laté‘Iriassic to Jurassic (1904136 m.y.);
This would indicate a progressive northeastwar@ expansion of the Broad
geanticlinal arching of the Appaléchians in éarly Mésozbic tiﬁé (190
m.y.), which may'cofrespond to the early 6peﬁihg and déveiopment of the

North Atlantic as described by LePichan'and Fox (1971);

Data céncerniné tﬁe bor&er faﬁlts and some féults within the basins have
been interpreted in several different ways. - Bain (1932). first thought
them to bé thrust faults, and later to be wrench faults (Bain, 1957).
Séhders (1963) alédlcohsi&efed wrench fauitiﬂg,fo beua4possibility{
However, mOSf.exposufes of fault surfaces supﬁort the'favoféa hypqtheéis
mentioned by Eardley (1962)'0f normal faﬁltihg for major diéplaéements

along the border faults.
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With respeét to the Indian Poiptvsite, two Triassic basins are of_interest.
The Newark Basin, the.largest'of these sedimentary basins, extends from
its northernmost terminus near the site southwestward to Charlottesville;
Virginia, about 300 miles away and is customarily divided into éeveral
sub-basins. In western New Jersey and eastern Pennsylvania‘tﬁe width of
this basin reaches é maximum of about 30 miles. Strata of the basin dip
northwest away from its southeastern margin and toward the bordering
RamapoAfault system. The northwestern mérgin of the bgsin is thought to
have formed-against mountain fronts whicﬂ résulted from movement along

the en-echelon faults of this fault system.

The Connecticut Bgsin to fhe north is very similar in dimensions and
structure to the Newark Basin, but the structural elements.are ;evérsed
(beds dip eastward toward an eastern bprder fault). It has been\pfoQ
posed by Sanders (1963) that the Newark and Connecticut basins were
connected duriﬁg depbsition; however, Klein (1969) presented éyidence to

the contrary based on the volcanics and sediments of the basins.

Several recent seismicity.studies in the Eastern United States have

suggested seismic zones transverse to the structural grain of the region.

RS

'Bollinger (1973) has reviewed the seismicity of the southeasﬁern United

States. The spatial pattern of earthquakes together with the orienta-

tion of major axes of their isoseismal areas causes him to postulate
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seismic trends both parallel (Southern Appalachian region) and trans-
verse (central Virginia and South Carolina-Georgia) to the structural

trend of the Piedmont.

Geological support for a transverse earthquake trend in central Virginia
was -given in a paper by‘Dennisopkand‘Johnson (1971), in which they
describe a zone of igﬁeous intrusives that ‘extends from Highland' County,
Virginia- southeastward into the Piedmont.. Rocks in this intrusive'zone,
which are progressively older from the northwest toward the southeast;
range in age from Eocene (38 m.y.) to Precambrian (570 m.y.).. They
suggest that these intrusives represent aAzone of weakness in the earth's
crust. As such, it could act as a zone of stress concentration in the
“North American plate. However, detailed investigations needed to cleafly
determine whether or not the central Vifginia seismic zone is structurally

related to this transverse intrusive zone have not been made.A

Several lines of geological and geophysical evidence indicate the
existence of a structurgl‘basis fqr the Boston-Ottawa SeismiclBelt.
Fletcher, et al. (1972) describe a zone of significant P-wave travel
time anomalies relative to adjacent areas.. This zone, which is co-
incident with the seismic belt, iﬁdicates a local crustal or upper
mantle_st;ucturalror petrologic anomaly. Sbar and Sykgs‘(l§73) point

out that the seismic belt is subparallel to and partly within the
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Ottawa-Bonnechére graben and that the Monteregian Hills and the White
Mountain intrusives are contained within this belt as well. All three
of these features are of Meéogoic or Tertiary age (Kay and Colbert,
1965; Fairbairn, et al., 1963; Foland, et al., 1970). Diment, et al.
(1972) hypothesize that the seismic belt may be located along an .
extension of the Kelvin seamount chain. LePichon and Fox (1971) suggest
that this seamount chain formed along azone of crustal weaknesé,<which
may have been a fracture zone during the early opening of the North
Atlantic in the Jurassic and Cretaceous (136-65.m.y.)u In fact, both
the seismic belt and Kelvin seamounts are approximately on a small
circle about the center of rotation that LePichon and Fox propose for

plate movement during this period.

In only one‘inStance, thevNewark Basin in New York and New Jersey, has .
it been suggested that instrumentally=locatéd earthquakes are associated
with Triaséic’Basin faults (Page, et al., 1968; Davis, et al., 1974).
These proposed microearthquake associatioﬁs are. given detéiled_con—
sideration in subsection 3.2 below.- Similaf,correlations,have not,Been _
recognized elsewhere and no macroearthquake activity is known on these

structures.

The absence of definitive earthquake-structure.correlations, together

with the absence of geologically young movements on the Triassic Basin
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faults, causes the staff to conclude that the Triassic Baéin faults are

not currently active sources of earthquakes.

2.4 Sﬁmmarx

The major structures of the Piedmont-New England tectonic province were
formed in the mid to late Paleozoic Era (380-225 h.y.). They are
dominantly lafge anticlinoria and synclinoria. Féulting is also
regionally associated with these fold structures. The final episode of
regional téctonism, which formed a serieg of faulted basins, occurred
during the Triéssichurassic Periods (225-136 ﬁ.y.). Seismic activity

is not known to.be associated with specific tectonic structures. The

two zones of most frequent earthquake activity, the Boston-Ottawa Seismic"
Belt and the Central Virginia Seismic Belt, may reflect iﬁstability

along paleofracture~zones. Even wighin these rather wide zones, however,
" no historic earthquakés have been associated with specific étru;tures.
No‘surface displacement has'been observed in association with historical»»
earthquakes in the Piedmont-New England tectonic provinée. With respect
to seismicity, low o;ders'qf probability aéﬁly'to the occurrence of
earthquakes of maximum intensity VII anywhere in the Piedmont-New England

tectonic province outside of the two above seismic belts.
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3.0 The Ramapo Fault System

3.1 Geologic Evidence for Age of Last Movement

The Ramapo Fault aé defined by Ratcliffe (1971) extends from Stony
Point, New erk, southwest to Peapéck, New Jersey, a.distaﬁcg of about
50 miles, Thé Ramapo Fracture Systemas ﬁefined byARatgliffe (1971)
inpludes»the Ramapo Fault»propervplus the distange from Tomkins Cove, .
Neﬁ Ydrk, northeast thpough Qanopus Hollow to about»the la;itude.of
Newburgh, New York, or an addi;ional.ZQ miles. The Ramapo Fault propér
lies phgn essentially along the northwgsterq margin of the Newark basin,
while the Ramapb Fracture system extends into the.area between the
Reading and Manhattan Prongs. Ratciiffe (1976, 1971) indicated that
differential movement and igneous égtivity‘appeared t§ ha&e occurred
here in pre—Ttiassicu(ZZS m.y;) time, épecifically_iﬁ the late Pre-
cambrian (570 m.y.) and early Pgleozoic (380 m.y.). He alsq indicated
that there is no direct evidencé for Triassic (190 m.y.) or younger
movemént east of the Hudson River on the‘st;ands of the fault system
that pass closest'to the Indian Point Site. Southwest_of the Hudson
River'it aﬁpeared to him that.Triassic (190 m.y.) movements were. rather
limited along the northern trace of the Ramapo Fault and were confined
te the previously formed Precambrign (570 m.y.) and Paleozbic (380 m.y.)
areas of weakness. Ratcliffe (1971) believed the Ramapo Fault to be
hinged at a point north of Tomkins Cove, New York, with an increasingly
greater displacemént to the southwest., This ﬁinge hypothesis aﬁcounts-

for the different times of movement seen along the fracture system.
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Direct field evidence for movements younger than Triassic (190 m.y.)

along the Ramapo Fauit has not been found to date. -

Members of the AEC staff made an extensive field éxamination of the
Ramapo Fault zone from Canopus Creek, Néw York, to Boqnton, New Jersey.
No evidence indicating,that movement at or near the ground surface had
occurred since Triassic time (190 m.y.) was observed in any of the
examined areas. Within the meaning of item (1) 10 CFR IOQ,IAppendix A,
subsection III(g), the Ramapo Fault system is considered not capable.

3.2 Seismic Activity

The staff has also reviewed.the studies in the seismological literature
related to the Ramapo fault which Davis, et al. (1974) cited. An early
study of earthquake activityvin the vicinity of the Ramapo fault Qas
conducted. by Isacks and Oiiver (1964). Their data base consisted of

earthquakes with non—instrumentally determined epicenters reported by

Heck and Eppley (1958), Smith.(1962) and United States Eatthquakes
(1935—1960),'instrumeﬁtal epicenters reported by Leet (1938) and Linehan
and Leet (1941), and microearthquake epicenters determined by the

authors. These earthquakes occurred within a 300 kilometer radius of

Ogdensburg, New Jersey.




3-3

Geographically, the pattern of microearthquake epicenters found by
Isacks and Oliver conforms to the broad ‘northeast trending band defined
by the prev1ously reported macroearthquake epicenters. This band -

roughly follows the regional northeast—southwest structural grain.

The Ramapo and nunerous&other‘faults of ancient‘origin lie uithin it.
In consideration of a hypothe31s posed by Woollard (1958) that eastern
United States earthquakes result from movement on old planes of weak-
ness, Isacks and Oliver suggested that these epicenters may be assoc-
iated with Triassic and older faulting. They'also suggested that'one
uicroearthquake”of Richter magnitude 2.0 originated on the'Ramapo fault.
In drawing upon this earlier work and two additional microquakes, Page,
et al. (1968) suggested that, within the uncertainty of.the‘data, four
microearthquakes and seven macroearthquakes map have occurred on the

Ramapo fault.

Davis,‘et'al.‘(1974) cbmpiled a list of sixty-six earthquakes which have‘
occurred within fifty miles of the Indian Point Site since l768.- Thirty-
two of these events occurred within tuenty miles of the Ramapo fault.
These include the data of Page, et al. (1968l‘and consist of five

instrumentally determined macroshocks, five microshocks, and twenty-two

events which were not instrumentally located. Focal mechanism solutions
and depth determinations were not available for any of the earthquakes

considered in the above studies.
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Sbar, et al. (i97Q) investigated a microearthquake swarm which occurred
at.Lake Hopatcong, N. J., a man-made reservoir, in l9§9f' Lake Hopatcong
s 1ocated‘in'therNeo Jersey highlands abont twelve miles northwest of

" the Ramapo fault. The earthdhakes, ail of magnitude less than about
1.5; were well located and were evidently very shallow. AA comoosite
focal mechanism aolution.for the swarm indicates N 12°E normal faulting
with a dip of 60°7to the sontheast. Although no surface faults haye |
been mapped at the reservoir, there is a known fault, five miles to the‘
northeast. If extended southwest along its strike, this fault 1nter—
sects the location of the microearthquake swarm. Moreover, sueh an
extension would be>compatib1e with the trend of the fault indicated by
the focal mechanism'solution. Davis, et al. suggested that this focal
meehanism solution couldvbe interpreted as indicating a regional stress

condition which could cause movement on the Ramapo fault.

- The staff has considered{these studies in the context of subparagraph
I1I(g) (2) of Appendix A to ld CFR Part 100. Microearthquakes have
become increasingly valuable for seismo—tectonic studies with the

. development of‘high gain, high frequency selsmographs. While many such
studies have been reported in the literature, a general relationship
between microearthquake activity and the occurrence of laréer earth-
quakes significant to_engineering design has not yet been established.

Furthermore, it is not certain how microearthquakerobser#ations should
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be interpreted':elative to tectonic,processes.. It has been eerified by
many observations that tectonic structures which generate macroearth-
quake activity also geﬁerete microearthquake'activity. Indeed; many
characteristics of the observed micro—acti§ity are similar to those of
the macro-activity. Ho&eﬁef; the converse has not been shown to be true
end would almost certainly not hold;for microearthquake activ@ty at the
lower energy 1evels‘pfesent1y observable. Thus the degree of Seiémic
fisk implied by microearthqueke data ebtained in a given study must be
interpreted largely in'terms'of thoee specific data. Accordingly,:
eeﬁparagraph III(g)(é) does not recognize microearthquake activity as
evidence that a faplt is to be considered capable. |

The macroearthduakes of the above studies,have been located by ueing
eithef non—instrumental or limited instrumental data, Consequently, the
hncertainty of lbeation of these events is typically greater than 10
miles. In fact, Smith (1966)'e$timetes that the location uncertainty of
‘one of the better recorded macroshocks, the September 3, 1951 Rockland
County? NY,,eyent of intensity V, is of the order of ‘15 miles. More-
ovey, no depths or focal mechanisms have been determined. In view of
the above, FheAdensity of mapped surfece faults in the region of in-
terest and the'sparse'earthqpake dafa sample, the staff feels that a

direct relationship between macroearthquakes and the Ramapo fault has

not been demonstrated as required by subparagraph III(g)(2).
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On the basis of the above considerations, we have concluded that the -
Ramapo fault is not capable as defined-in subparagraph III(g)(2) of.

Appendix A to 10 CFR Part 100.- -

3.3 Structural Relationship to Capable Faults

The staff has also considered possible structural'relationship'betwegn
the Ramapo fault sYstém and capable faults whiéh would imply that faults
of the Ramapo system are also capable according to subparagraph III(g)(3)
of Appendix A to 10 CFR Part 100. In this context, the staff has found
that no fault iﬁ the Piedmont or New England provinces is reported in
the'literaturé to have experienced movement éither at .or near the ground
surface during the past 500,000 years. In fact, accofding to the weight
of evidence in the literature, the last significant age of tectonism
occurred during the Mesozoic (motre than 65 m.y. ago and probably more

~ than 136 m.y. ago). Moreover, there are no' correlations of well
determined macroearthquakes with any faults that aré structurally
related to the Ramapo fault system. The staff.has, therefore, concluded
that the faults of the Ramapo systém have no structural relationship
with other éapable faults which would imply that they, too, ‘'are capable

under subparagraph I1I(g) (3)."

3.4 Summary

There 1s no evidence of movement of faults of the Ramapo system, ‘at or

near the ground surface, during the past 500,000 years. In fact, the




weight of the geoloéic evidence indicates that no such movements have
occurred since Jufassic (136 m.y.) at the latest and east of the Hudson
River,'possibly not since the Paleozoic (225 m.y.). "No macroearthquake
éétivity can be demonstrated to have a direct relation with the Ramapo
fault system and‘there is no evidence of any capable faults structurally
related to the Ramapoifault system. Accordingly, the staff has con-

cluded that the faults of thevRamapo system are not capable in the

meaning of sﬁbparagraph ITI(g) of Appendix A to 10 CFR Part 100.
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4.0 - Safe Shutdown Earthquake (SSE) .

4.1 Maximum Eafthquake~

The SSE at the Indian Point Site is based on the following findings of
our_revigw of the geology and seismicity of the region according. to the
requiremenfs of Appendix A to 10 CFR Part;lbO: -

1. There are no capable faults in the vicinity of the site.

2. The major earthquakes in the Atlantic Coastal Plain have occurred
within geographic clusters which correlate with the Southeast
"Géorgia and Salisbury embayments. - Near future earthquakes will

follow the pattern that has shown stability for more than 200 years
of historical record. |
3. The maximum earthquake in the Piedmont-New England tectonic brov—
ince will have a maximum intensity of VII' and will affect the site
with that in;ensity; |
Thé first of the above implies that the .Safe Shutdown Earthquake inten-
sity cén be appropriately determined'by-sﬁbsections.V(a)(l)(ii)—(iii) of
| Appendix A to 10 CFR Part 100. The second results in a site intenéify
no greater'than’VI.in-consequenceQOf a postulated occurrence no closer .
than 25 miles to the site of an earthquake similar to the 1884 New York
earthquake which had.a maximum-ihtensity of VII on Long.Island. The
third £esults-in a site intensity of VII in consequence of a ppstulatéd

random occurrence of an earthquake similar to the 1871 Wilmington, -

Delaware earthquake of maximum intensity VII. Accordingly, we consider
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‘a Safe Shutdown Earthquake intensity of VIL to be an adequately con-
sgrvative representation of the seismicity of the region. The SSE is
specified in terms of an acceleration which serves as a value fof the .
high frequency asymptote of the response spectrum repreSenting'hori—
zontal motion at‘the foundations of Category I structures and .for which

those structures are designed.

With respect to determinafion of the SSE acceleration, Davis, et al.
(1974) point out the necessity of considering the fact that (1) high
peak accelerations have recently been .recorded in ‘the source regions of
relatively low magnitude earthquakes, (2) a study by Nuttli (1973) shows
that attenuation of seismic waves in the eastern United States may be as
low as 1/10 that in western United States, and (3) the only strong
motion record which exists for an earthquake in.the eastern part of the
nation, the Blue Moﬁntain Lake (New York) record of August 3, ;973,

exhibits a rich high frequency content.

Consideration of these points has been implicit in the staff's review.
Davis, et al. cite several examples of high accelerétions which have
been recorded during low magnitude earthquakes. These high acceler-
ations were.recorded near. the.earthquake soufce (i.e.,‘in the near

field) where amplitudes of higher frequency vibrations héd not been

attenuated.
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Suéhvrecordings are consistent with.a now widely accepted model of the
earthquake source mechanism which_predicts.accéleratipns in the. near
field.to be prpportiéﬁél,to the effective stress (Brune, 1970). Accord-
ingly, high~accelerations at high frequency are to be expected ‘in the |
near field of earthquakes and would be obser?ed in fecordings like that
obtained at Blue Mountain Lake. Moreover, seismié waves of high fre-
quency are subject to local amplificatioﬁ by topographic features of
relatively small dimensionf(Davis and West, 1973); .The effect of local
amplification on the Blﬁe Mountain.Lake recording is uncertain, élthough

it is not believed to have been significant.

With increasing distance from the earthquake source, the high frequency
amplitudes of seismic waves are reduced by rapid attenuation as well as
by se?eral wave optical effects attributable to the‘finite dimensions of
the source (Brune, 1970). The refereﬁce acceleration for seismic deéign

is congidered to be the far field acceleration of sustained.duration.

The .absence of capable faults in the vicinity of the Indian Point sitg

~ means that thefe is no geologic reason to consider that structures £here
are unusqaily subjected to near field accelerations. Moreoyer, the fact
that the units-are founded on high density bedrock rather. than over-
burden of low density and,éeismic velocity means that wavé_amplification
need not be considered. Accordingly, the staff considérs:farffield-

acceleration data to be appropriate in determining the SSE acceleration.




The staff has accepfed that attenuation of seismic waves in the eastern
United States is lower than that in the west. It~hé§'also recognized
that eastern éarthquakés.of a given magnitude generally result in damage
over a greater distance from the epicenter than do similar shocks in the
wesf. Accordingly, were the staff to base its determination of the SSE
acceleration on the maénitude and location of the -causitive earthquake,
it would be necessary to give explicit consideration to the effects of
attenuation; however, because the staff has instead baséd its eyaluation

on intensity at the site, no such consideration is needed.

ﬂIntensity is a si;e specific measure of degree of damagé, independent of
geographic location, so that it implicitly accounts for attenuation
effects. Similarly, by virtue of its site specific nature and its
dependence on degree of damage alone, empirical rélafionships between
intensity and acceleration-are independent of the geographic source of
the data used in establishing those relainnships;7‘Thds;'the staff
considers far fiéld.intensity versus acceleration correlations, based on
‘western United States data, to be appropriate. for determining SSE

. accelerations anywhere’in the United States.

Accordingly, the staff. considers a value of 0.15g, which is consistent:
with available bedrock acceleration (Coulter, Waldren and Devine; 1973)

an adequately conservative value for the high frequency asymptote of the

design responseé spectrum for the Indian.Point Units 2 :and 3.




4.2 Summérx'

A maximum site intensity of VII is‘in accord with the interpretation of
the geology and seismicity as required by Appendix A to 10 CFR Part 100
and is a conservative Séfe'Shutdown Earthquake intensity. We do not
consider the low éttenuation of éeismic energy observed in the eastern
United States to be an indication that western United Stétes earthquake
intensity-acceleration data is inaﬁpropriate for the eastern United
States. The staff, therefore, concludes that an SSE psing a value of
0.15g as the high frequency asymptote of the design response spéctra, is

* adequately conservative for Indian Point Units 2 and 3.
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1101 BEVENTEENTH STREET, N.W., WASHINGTON, D.C.. 20036, TEL, 298.2360
600 SIXTH AVENUE, 8.W., CALGARY, ALBERTA., CANADA., TEL. 263-1790

WASHINGTON

Mr. Donald J. Skovholt

Assistant Director for Quality Assurance
and Operations

Directorate of Licensing

U. S. Atomic Energy Commission

Washington, D. C. 20545

Dear Mr. Skqvholt:

Attached is our review of the financial qualifications of Consolidated Edison
Company of New York with respect to their operation of Indian Point Units 1
and 2 and their completion of construction and operation of Indian Point Unit
3. '

We appreciate the opportunity to have worked with the AEC on this matter and
hope we may be of service in the future.

Sincerely,

Enclosure:
As stated




FINANCIAL. QUALIFICATIONS ‘
CONSOLIDATED EDISON COMPANY OF NEW YORK, INC. - INDIAN POINT NO. 1, 2, AND 3

I. Finan;ial Qualificatioﬁs Summary
The Atoﬁic Energy Commission's regulations'régarding financial data
-and information required to estéblish financial Qualifications for’
applicants for operating licenses are Paragraph 50.33(f) of iO CFR
Part 50 and Appendix C to 10 CFR Part 50. I have reviewed the
'financiél information presented in the application, the amendments
thereto and the,amended and substituted application regarding
financiai qualifiéations. ‘T have also reviewed additional informa-
tion bearing on' the financial c¢apabilities of Consolidated Edison.
This information includes newspaper articles '(New York Times, Wall
Street Journal, and Washington Star News), Moody's Weekly Reports,
and information submitied o the Atomic Energy Commission by
Consolidated Edison, including quarterly financial‘reports, the most
recent prospectus and recent estimates of operating expenses for

Indian Point No. 3.

In addition to the printed information; I have also discuSsed the
financial condition of the applicant.with the applicant's Chief

Financial Officer.

Based on this review, I have concluded that Consolidated Edison
Company of New York, Inc. possesses or can obtain the necessary
funds to meet the reQuirements of 10 CFR 50.33(f) to complete and

operate Indian Point Nuclear Generating Unit No. 3, and, if necessary,
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permanently shutdown the facility and maintain it in a safe shutdown
condition and to operate Indian Point No. 1 and Indian Point No." 2,
and, if neceSsary, permanently shutdown these facilities and maintain

them in a safe shutdown condition.

II. Capital Costs and Expenses

A.

Plant Cémpletion

At September 30, 1974, approximately $201 million had been spent
on Indian Point No. 3 wifh estimated expenditures of approximately
$210'ﬁillion remaining. Of the $210 million, approximately $107
million‘was paid on November 1, 1974 leaving approximately $110
million of expenditures to complete the plant. FUnd§ are expected
to be provided from internal cash, addjtional hank anrowings
under the $425 million line of credit and from funds

from the sale of Astoria No. 6.

Operating Expenses - Nuclear Units

The attached schedule shows that Consolidated Fdison 'for the

first nine months of 1974 operated Indian Point. 1 and 2 such that

-revenues from the sale of power generated exceeded direct and

allocated expenses. Although Unit 1 will be shutdown for 'an
estimated two-year péfiod for major modifications including
installment of an emergency core cooling:system, there is no
reason to believe Unit 1 and 2 will not continue to operate in

the future such that revenues associated with power generated
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exceed expenses. Bofh Indian Point 1 and 2 are 'in Consolidated
Edison's rate base and»the company iS'alIowéd‘to-éarﬁfa return on
‘these facilities. Since’ scheduled and nonscheduléd downtine of
generating plants is one of fhé basis for a reserve margin, a
maintenance and repair shutdown of Indian Point No. 'l 'is scme-

' thing élfeady allowed for to some extent in thé electric rates
charged by COnsolidated Edison. Table I whichTfGIIOWS;bpdeidés
the estimated annual operating costs for operating Indian Péint
No. 3 for the first.five years. The éVérage operating cost for

the five years is projected to be 14.57 mills per KWH.
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‘ Table I
INDIAN ‘POINT NO. 3 ESTIMATED OPERATING COSTS:

§ Plant* -' Fuel* Operating §*  Other ti); Total* .géiliz)(s)

ear_ Factor . - Expense ,4Ma1ntenance - Costs Costs =~ ' KWH
1975 45.05  $12,400 $1,900 $55,600 $69,000  18.38
1976  67.8 17,000 3,960 55,600 76,560 13.36
1977 67.1 16,600 4,360 55,600 76,560 13.56
1978 66.6 17,300 - 4,790 55,600 177,600 13.80

| 1979 66.6 17,000 5,270 55,600 77,870 13.83

*Source: Consolidated Edison Company

(1) Includes capital cogts, takes, depfeciation and insurance costs.
Represents 13.9% of $400 million.

(2) Based on 965 MWe plént for 1975-1979.

(3) 1973'reVenue per KWH was 42.71 mills.
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C. .Shutdown Expenses - Indian Point 3%

The applicant estimates‘that decommissioning of(Indian Point No.
3 Willlrequife nine months to complete, and will ebst epﬁ}oximatelf
$3,006,000 in 1973 dollare, Based on 1973 teéhnoiogy. The precise
nature of the shutdown process .is difficult to determine at present,
in view of the likelihood of regulatory and technologicel changes
in the coming years. However, the procees will probebly involve
removal of all spent fuel frombthe facility and shipment offsite;
decontamination of the facility through appropriate chemical
cleaniﬁg end flushing; treatment and disposal of any contaminated
water; dispoSal of resins, filters, and miscellaneous radioaetive

~ materials; sealing of the containment and'adjustments to alamm
systems in anticipation of poet-shutdowﬁ'security monitefing;
and completion of a finel'post-shutdown radiation check. During
these procedﬁfes, security forces at the faciiityiwiilzbe main-
tained at or near fuel operational levels because Indién Point

1 and 2 are assumed to be operating.

Following the shutdown process, the applicant will conduct, in
perpetuity, if necessary, a security and radiological monitoring
-program. This will involve a round-the-clock guard.to insure
against intruders; An alarm system, telephone commmications,
locked doors and windows, a 1ighfing’system, and a perimeter

fence will be maintained for this purpdse. In addition, periodic .

*Assumes Indian Point 1 and 2 continue to operate.
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monitoring of radioactivity in the vicinity of the facility will

be performed.

The applicant estimates the'annual cost of such a program, in
1973 dollars and using 1973 technology, to be approximately
$300,000.

D. Extraordinary Expenses
In addition to the estimated operating expenses previousiy dis-
cussed, Consolidated Edison may have additional capitai expendi -

tures and annual operating expenses as outlined below. -

In October 1973, the AEC staff issued a Draft Environmental State-
ment relating to Indian Point No. 3 which recommends operation
with its presently planned cooling system be permitted until
Mayjl, 1978 and thereafter, a closed-cycle cooling. system be
requifed.' Consolidated Ediéon estimates that the cost of -
installing such a system for Indian Point No. 3'would at least
equal the.Cost estinated for Indian Point No. 2. ~The AEC has

not yet issued a Final Environmental Statement on Indian Point

" No. 3.

Consolidated Edison estimates that the capital cogt'of installing
a closed-cycle coqling syStem for Indian Point No. 2 in 1978
would be $84,000;000 and that a closed-cycle cooling,system,'
together with éssociated costs, would cost more than $35,000,0QO

per year (including amortization of capital costs) over the life
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of this unit as compared to the cost of the unit without such a

system. -

. Consolidated Edison appealed the imposifion of thie condition for
‘Indian Point No. 2 to the‘Atomic'Safety and Licensing Appeal Boardﬂ
The applicant ufged thaf the May'i,'1978 date be deferred until
September 1, 1981 to allow it to cemplete long-term environmental
studies now in progress as to the effect of operation of the unit
‘on the environment of the Hudson River and that a closed-cycle
cooling system not be required if such studies indicate that such
a system is not necessary or desirable. In-April 1974, the Atomic
Safety and Licensing Appeal Board ruled that once through'tooliﬁg

rust be terminated by May 1, 1979 rather than May 1, 1978.

In addition to the cooling system’expenses; additionel expenses
may be required to meet EPA wafer reqpirements{ To_implemenf the
1972 amendments to the Federal Water Pollution Contrdl Act, the
Federal Environmental Protectien Agency (EPA) and the New York
State Department ef Envirpnmental Conservation have each proposed
amendmen;s to the‘New York S;ate”wa;er:quality standards. The
EPA was also required by'the 1972 amendments to publish effluent
limitation guidelines for, among other things, steam electric
plants. A consulting firm retained by the EPA submitted to the
EPA draft guidelines for such limitations. _Censolidated Edison
estiméted fhat compliance with certain of such proposed water

quality standards and effluent limitations, if adopted as proposed,
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could have required the applicant to make capital outlays of
| more than $850 000, OOO and to incur additional annual expenses
of approx1mate1y $170, 000 000 On October 8, 1974, the EPA
published final guidellnes for such limitations. The applicant
- has not yet compieted its enalysis of_the cost of compliance

with the guidelines set forth by the EPA.

Section 402 of the Federal Water Pollution Control Act requires
Consolidated Edison to obtain a discharge permit from the EPA fpf
~each of its existing plants prior to December 31, 1974 and for
each new plant thereafter prior to commencement of operations.
such plants may not be operated after December 31, 1974 without
such permits. The applicent has applied for these permits and
received a draft 402 pernit in June 1974. The EPA has required
cooling towers for Indian Point Unit 1 by 1983 and Unit 2 by
July 1978. The conflict Between this data and the Atomic Safety

and Licensing Appeal Board date has yet to be resolved.

The amount and timing of the capital and Opereting costs.referfed
to in this section are dependent upon the éctions taken or to be
taken by agencies, etc., the timing and effect of which cannot
‘be forecasted with certainty at this time. There is no reason
’ apparent at this time that would prevent Consolidated Edison from
reconering these costs through appropriate rate.actiomn. -The

length of time involved for these capital expenditures'should
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allow Consolidated Edison to raise the neceésary‘funds as part

of its normal financing program. -

III. Proceeds and Revenues

A.

Sale of Plants

The Power Authority of the State of New York (PASNY) was
authorized by tﬁe.New York legislature to puréhase two plants,
Astoria No. 6 and Indian Point No. 3 from Consolidated Edison,

at Consolidated Edison's request. PASNY has received a favorable
IRS ruling:on the purchase of both plants and is proceeding to
purchase both plants, completing the purchase of Astoria No. 6 in
December, 1974. \The expected sales price is approximately $212
million. It is anticipated that upon the completion of this

transaction, that PASNY will proceed with the purchase of Indian

_ Point No. 3 in the spring of 1975 at a price of approximately

$350 million. Consolidated Edison expects no legal or financial
restrictions to prevent these sales and has adequate unmortgaged
or unbonded property to substitute for that part of these plants
which are already covered. There is no information available at
this time as to whether the sale of either plént will result in
an extraordinary gain or loss to Consolidated Edison. Any gain

or loss would be expected to be small. An independent auditing

firm, acting for PASNY, has prepared reports on the investments

in the plants and the auditors reported figures close to
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Consolidated Edison's. There is no reason to believe that the

sale of the plants will not be completed in a timely manner.

Estimated Revenues

Revenues to cover expenses of Indian Point Uﬁits i; 2,vand_3 ﬁiil
come from systemwide sales of electrical output. ,Consﬁlidated
Edison is Subject to the jurisdiction of the NeQ,York Pubiic
Service Commission (NYPSC) which regulates its electric rates

and issuance of its securities.

Indian Point 1 and 2 have been included in Consolidated Edison's

réte base, however, ‘Indian Point 3 has not been included. In

its ﬁost recent rate order, the NYPSC stated it had not included
Indian Point 3 in Consoliddted Edison's rate base since Consolidated -
Edison planned-to sell the plant to PASNY. It is reasonable to
assume'that should the plant not be sold, that Consolidated

Edison would request NYPSC to include it in the rate base and that
the NYPSC would allow recovery of -expenses and costs of Indian

Point No..3 and allow Consolidated Edison to earn a return on

this investment.

The applicant has projected sales of electrical power by year

from Indian Point No. 3. I have projected the revenue based on

the average sales price of 4.27 cents/Kithour which is what was

actually experienced in 1973 and does not include the recent rate

increase. This estimated revenue is the final retail rate for
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bower sold and assumes‘there are no additional losses of power
~ from the plant to the customer. This revenue must be sufficient
nof-only to Covef generating costs but also the associated
transmission and distribution costs. ‘Table II below depicts
-this'and compares it tb-thé total annual operating and capital

costs.

Table II
- Indian Point No. 3 Estimated Revenues and Expenses*

Enérgy . - Estimated Estimated

| Yéar | Mithr | Annual Revenue Plant Costs
1975 6,187,000 | $264,184,900 A : $69,900,000.
1976 6,432,000 $274,646,400 $76,560,000
1977 5,946,000 $253,894,200 R $76,560,000
1978 5,946,000 - $253,894,200 4 $77,690,000
1979 - 5,946,000 - - $253,894,200 : $77;870,000

*Revenues are calculated as explained in the preceeding paragraph

‘and expenses were provided by the applicant.

The relationship between estimated plant costs compared to esti-
mated revenues for Indian Point No. 3 is similar to what has

- already been experienced on Indién Point No. 1 and 2. Howévér,
this unit is an integrated wit in the entire Consolidated Edison
system and cash revenues come only from sales to consumers and

this wnit also incurs a portion of allocated costs from the rest
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of the system. VFﬁnds to cover expenses associated with a shut-
down are expected td come first from funds generated from.other -
continued operations ana second, if necessary, from the equity
portions of funds obtained through‘the sale of assets. The

applicant's retained earnings totaled $704 million at the end .

of the 3rd Quarter of 1974. With the benefit of. future operating

revenues, retained eérnings are expected to be considerably -

greater at the time of permanent shutdown. At presenf, there

are no plans to aesignate a specific fund to cover decommissioning
: costs, nor does applicant anticipate the need to éeek funds from

external sources in connection with permanently shutting‘down the

facility.

Consolidated Edison has sought higher electric rates several
times over the last few years. Table III which follows sets
forth increases in electric rates which became effective during
the years 1968 - 1973. This table does not include the most

recent rate increase.

In late 1973, Consolidated Edison filed an electric rate increase
- for some $423,miliion. A temperary increase of approximately
$175 million was granted. in February, 1974. The final rate order,
issued November 12, 1974 granted an incyease'in rates of $164
million annually in addition to the temporary increase granted in

February, 1974. The. total rate increase which was granted is
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approximately’ $339 million compared with the request which was
appidXimately $423 million. The rate order stated that the com-

pany shouldbbe given the 6ppoftunity to earn 13}5% on itsAequity.

The 13.5% return on equlty allowed by the New York Public Service
Commission is hlgher than previously allowed Consolidated. Edlson
This plus an additional allowance of .25 for attrition whlch was .
allowed by'the.Commission are expected to result in achievement

of a higher return on equity by Consolidated Edison..




Consolidated Edison - Indian Point - 14 -

Effective Date

Table III

Consolidated Edison Electric Rate Increases

Estimated Increase in Annual Revenues*

September 8, 1970 . . . . . . .$90,000,000(1)
October 1, 1970 . . . « . . . . $11,700,000(2)
June 15, 1971 . .« « « o . . . $ 4,400,000(3) .

' : $55,000,000(1)
April 14, 1972, . . . . . . . .$39,600,000(1)(4)
January 10, 1973.°. . . . . . .$95,300,000(1)

September 22, 1973. . .

. . . .$69,200,000(1) (5) (6)

NOTES: *In each case estimated at time of grant on basis of test period

employed. Does not reflect collections under fuel riders.

1)
(2)
(3)
‘(4)

(5)

6)

Including amounts designed to cover a major portion of

related revenue taxes.

Granted to cover certain increases
rates and in water rates.

Granted to cover certain increases
taxes.

Amount by thcﬂ the permanent rate
temporary increase which went into
Amount by'which the permanent rate
temporary increase which went into

1973 for this class of service.

in local and state tax
jin the rates of revenue

increase exceeded the
effect on June 15, 1971.
increase exceeded the

effect on January 10,

In addition, under Consolidated Edison's electric service

contract with the City of New York and by virtue of the

Commission's finding that revenues

under that contract were

deficient, Consolidated Edison estimates that over the life

of the contract it will be entitled to approximately an

additional $6,500,000 in revenues from thevCity. The City's

position is that the deficiency should amount to about

$750,000.
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The City of New York requested.rehearing with respect to the
Commission's funding as to the revenue deficiency under Consoli-
dated Edison's contract with the City. The Urban Development
Corporation requested rehearing with respect to fhe Commission's
decision as it concerned rates authorized'for electric space

3 heating in Urban Development.Corporation sponsored housing
developments. Consolidated Edison réquested rehearing with'
respect to the Commission's modification of its fuel adjustment
clause which excluded purchased power-(with the exception of
econony purchases) from the deterﬁination of fuel adjuétment
recoveries and with respect to the émdunt of’the Commission's
adjustment to the basic' cost of fuel to offset the loss of

revenues resulting from the adoption of the modified fuel clause.

By order issued November 9, 1973, the Commission denied the
petitions for rehearing of the City of New York and the Urban
Development Corporation. By order on rehearing issued January 14,
1974, the Commission denied Consolidated Edison's requeét for
reconsideration. The Commission on January 7, 1974, permitted
Consolidated Edison to include most of its power purchases in the

determination of its fuel adjustment recoveries.

.In granting the September 22, 1973 rate increase, the Commission

ordered Consolidated Fdison to make refunds to certain cﬁstomers
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in instances in which the temporary rates allowed were higher than

the permanient rates authorized. The amount of such refunds,

" approximately $2,947,000;:including interest, was reflected in

Consolidated Edison's income statement for the year 1973.

In mid- December 1974 Consolldated Edlson announced that they

planned to f11e a request for hlgher electrlc rates probably in

. the sprlng of 1975.

Iv. ApplicantS‘Financial Status

Al

History

The attached schedules previde'COnsolidated Edison's Income State-
ments for the 9 and 12 months ending September 30, 1974 and
Balance Sheet for tne 12 months ending September 30, 1974 and

Changes in Financial Position for the nine months ending 1974.

Indian Point No. 3's completed cost represents 6% of the total
utility plant at September 30, 1974 and its estimated operating
and capital costs represents approximately 5% of the revenues for

the most recent 12 month period.

Consolidated Edison is one of the largest electric utilities in

the country in terms of assets, although its profitability has

" not been as large as others relative to its size primarily due

to the service areas with its restrictions and limitations.
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B.

Recent Events

Consolidated Edison's f1nanc1a1 posltlon over the past several
months has received Natlonal press coverage. Short term f1nanc1él
difficulties were deepened by Consolidated Edison's announcement

in April, 1974 of an omission of a dividend on its common stock.

Because the widespread publicity, the psychological -effect on the

- market of recent financial events and the conditions which caused

the various actions-and events at Consolidated Edison affect
financing_capabilitiés, a thorough review of the current financial
condition df CQnsolidatéd Edison is necessary. Although they must
be considered, spot conditions are not a proper single basis for

a finding on the long ténn financial qualifications of Consolidated

Edison.

Consolidated Edison's 1973 Annual Report gave indications of
possible cash pfobl‘erns in 11'974. Accounts receivable at
December 31, 1973 were up. con51derab1y over the prev1ous year
and hlgher fuel costs had already produced a sizable deferred
fuel cost. Also at year end 1973, Consolidated Edison had filed
for a very large rate increase including an adjustment- due to-

1ower electric sales durlnc the enercy crises.

In March 1974, Consolidated Edison, in its prospectus, feported

in more detail than previously made public, the causes and effects

of the energy crises on its cash and current asset position. They
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also explained that outages at the two operating Indian Point
. Plants caused highér than normal purchases of power from other

- utilities.:

In April 1974, Consolidated Edison announced the'omission éf its
secona quartér dividend due to a '"severe cash shortage and a

- persistent decline in sales." This move by Consolidated Edison
was primariiy a cash conservation move. Earnings for the first

quarter of 1974 were $29,553,623 or $.48 per.share. In order to

jimprove its cash position, Consolidated Edison proposed that the
Power Authority of the State of New York purchase both Indian

Point No. 3 and Astoria No. 6.

Bf April 1974, déveiopménfs thch occurred earlier in 1974, were
already having a positive impact on the financial position of
Consolidated Edison. The New York Public Service Commission had
approved more rapid billing of higher fuels césts and deferment
for éxpense purposes of unbilled fuel costs. Also, the New York
Public Service Commission granted an interim rate increase of $174.
million. |

By July 1974, Coﬁséiidated Edisoﬁ‘had resﬁmed a duarterly dividend
at approximately 45% of the amount paid prior to.the dividen&

omission. Also, by then, fuel costs had leveled off somewhat,

Indian Point 2 was back in operation thereby reducing purchasé
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power Trequirements, the decline in sales léveled off and a special
collection task force had reduced accounts receivablé from
customers. VAll these items'point toward a return to a more normal
financial condition. However, in order to raise cash to reduce
borrow1ngs which °x1sted earl1er in the year and to restore cash
working capital usedcup by the higher dollar values of fuel
inventory and deferred~fuel costs, CoosolidatedvEdison has continued
with its plan to sell Astoria No. 6 and Indian Point No.‘SE In

the interim, Consolidated Edison arranged to increase ite bank

lines of credit to $425’million in order to obtain funds for working

capital until the plants are  50ld.

ror the nlne-m01tns enolng beptemoer‘au 1974, netiincome availaole
for common shareholders was approx1mately $lo9 mllllon compared to
approximately $124 million for the comparable perlod a year earlier.
This is a“significant improvement partiCularly-since electric, gas
and steam sales in Kihrs, cubic feet and -pounds were all lower for
the current 9 months’ pericd compared to the similar period a year

ago.

Also the same. of : 1nternal caqh generatlon and the equltv portlon
of the allowance for funds uced durlng constructlod, accordlng to
financial statements of the ampllcant totaled cpproxlmately SJOQ

mllllon for the 9 months ended September 30 19/4 compared with .
$247 mllllon for the comparable period a vear earller Allowance

for funds used during constructieon has remained about the same
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level in 1974 compared .to 1973 and for the 12 months ending

September 30, 1974 represented only 30.4% of net income.

Financiai results measured in terms of cash flow and earninés are
expécfed to continue their improvemeht thrOughouf the remainder
of 1974 and in 1§7S‘pérticular1y due to the appfo?al of higher
electric rates in Ndvember,'l974. These highé: ratés should
increase revenues byiapproximately $168 millidn;énnﬁally over the

interim rates previously implemented.

. Receivables, which had been. reduced during the second quarter,
were held at about that same level through the third quarter..
Due to a leveling off in the price of oil, fossil

8
costs leveled off and there was no change in working éapital

required to carry these inventories.

I have reviewed the historical financial information of Consolidated
Edison including the income statements, balance sheets,,changes
in financial position and various financial ratios including, but
not limited, to the debt;equity ratio, the ratio of current
assets to curfent,iiabilities‘,the,coverage figures. the dividend
‘payout'fafio, and réturn 6n equity{ T have concluded that the
- current financialiconditioﬁ of Consolidated Edison is uanuél and

is the result, in part, of a unique set of conditions. Consolidated

Edison's historical financial position was reascnably sound, and
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it should return closer to its historical financial position over

the near term future.

Management
The financial position of a firm is in part'attributable to its

management. Consolidated Edison's Management has been repeatedly

'sought rate relief and other régﬁlatory changes in order to obtain

the necessary funds to proVide reasonable services and to provide

~a reasoriable return for investors. They have considerable’

expérience with regulétory“agencies in New York and with external
restraints, such as environmental restraints, and their financial
strength in the future will depend on continued efforts on_theif
part to seek satisfactory resolution of rates, approval of

generating stations and any other approvals necessary inAordér to

maintain sérvice.

Regulatory Climate

_Revenues which are high enough to cover expenses and to allow for

a'reasonable,return to the investors are primarily dependent on

satisfactory rate relief. The New York State Public Service

-Commiséion‘is'fesponsibleffor'establishing rates that are "just .

and reasonable". The Commission has granted Consolidated Edison
higher rates in the past, based on justifiable needs and requests
and there is no reason to believe the Commission will not

continue in this regard.
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E. Financing Capabiiity
The continued financial strength of Consolidated Edison depends
in part on»their capability to obtain external funds. External
funds are required for the capital expenditures budget but it
shbuld be noted that external'funds are not for operating purposes
and that most of-thé construction is complete on Indian Point No.
3. However, finahcial strength does have a bearing on the long

term growth and operations so it must be considered.

Due to larger construction expenditures, higher interest rates
and a lag in cbtaining approvai of higher customer rates, coverage

of interest expense has declined over the past few year for

Consolidated Blison. This has had two effects (1) the bond
ratings -of Consolidated Edision ha?e been‘suspendea by Moody's
and lowered to BB by Standard aﬁd Pdors, and (2) the lower
coverage has restricted the amount of new bond.fihancing avail—
able to Consclidated Edison. At June 30, 1974, Consolidated
Edison ha& the capébility té sell approximatély $200 million'of

new bonds. Although neither rating agency has changed its ratin

2

as of this date, the rate increase and the pending plant sales

are expected to result in an upward revision of these ratings.

In order to obtain interim funds prior. to any external financing
and completion of the sale of the two power plants, Consolidated
Edison, as previously stated, has increased it bank lines of

credit to a level of $425 million. However, Consolidated Edison
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is expectéd to repay loans under this line of credit from proceeds
from the sale of the two plants. Also, Consolidated Edison is .

expected to sell bonds during the first half of 1975.

V. Summary and Conclusions |

‘In summary

‘(1) Consolidated Edison is recovering from a Working'capital shortage
and further improvement is expected. 'Itvhas achieved a higher
level of earnings and cash flow for the 9 months ending
September 30, 1974 than in the previoué compérablé period.

(2) The New York State Public Service Commissioﬁ, subsequent to a
Consolidated Edison request, has allowed higher electric rates
which is expécted to‘furthér improve the financial condition of
Consolidated Edison. - _

(3) The sale of one or both power plants (Astoria No. 6 - Indian.
Point No. 3} will further improve Consolidated Edison's
financial condition.

(4) Potential capital requirements for cooling towers and any
potential EPA water control standards are not significant in
cemparison to estimated capital expenditures and also because
of uncertain time constraints should not be considered at this
time, and

(5) 1If, and when, Consolidated Edison requests Indian Point No. 3

_be included in its rate base, there 'is no reason to believe that

the New York State Public Service Commission would not approve
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- such request. -

Therefore, I conclude thdt Consolidated Edison Company of New‘York, Inc.
pbssesses or has reasonable assurénée it ‘can obtain the neéeésary funds

to meet the requirements of 10 CFR SO,SS(f)_to complete and opefate.
Indian Point No. 3 and, if necessary, to permanently shutdown the faﬁility
and maintain it in a safe shutdown condition and to operate Indian Point

Nos. 1 and 2 and, if necessary, to permanently shutdown these facilities

and maintain them in a safe shutdown condition.
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CONSOLIDATED EDISON COMPANY OF NEW YORK, INC.
SELECTED FINANCIAL RATIOS

12 mos.
ended Sept.
30, 1974
Long-term debt $3,034.4
Utility plant (net) 5,707.4
Ratio - debt to fixed plant .53
Utility plant (net) ©5,707.4
Capitalization 5,793.8
Ratio of net plant to capitalization .9
Stockholders' equity 2,759.4
Total assets 6,395.1
Proprietary ratio .43
Earnings available to common equity 152.0
Common equity ‘ 2,008.5
Rate of earnings on common equity 7.6
Net income 196.3
Stockholders' equity 2,759.4
Rate of earnings on stockholders’ equity 7.11
Net income before interest 380.9
Liabilities and capital 6,395.1
Rate of earnings on total investment 6.0
Net income before interest --
Interest on long-~term debt N.A.
No. of times long-term interest earned -
Net income 196.3
Operating Revenues 2,258.3
Net income ratio .08
Total utility operating expenses 1,924.5
Total utility operating revenues 2,258.3
Operating ratio .85
Utility plant (gross) 6,945.0 °
Utility operating revenues 2,258.3

(dollars in millions)
Calendar Year Ended December 31

1973 1972. 1971 1970 1969
$2,843.0 $2,543.1 $2,408.1 $2,256.6 $1,981.6
5,404.7 4,840.6 4,424.8 4,106.8 3,793.3
.53 .53 .54 .55 .52
5,404.7 4,840.6 4,424.8 4,106.8 3,793.3
5,503.4 4,999.3 4,657.6 4,242.1 3,818.4
.98 ' .97 .95 .97 .99
2,660.4 2,456.2 2,249.5 1,985.5 1,836.7
5,968.2 5,262.0 4,888.2 4,448.9 4,069.6
.45 47 .46 45 .45
163.4 108.4 160.4 94.2 93.1
1,909.5 1,705.2 1,573.3 1,309.1 1,210.2
8.6 6.4 10.2 7.2 7.7
181.6 148.1 198.6 128.4 127.2
2,660.4 2,456.2 2,249.5 1,985.4 1,836.7
6.8 6.0 8.8 6.5 6.9
338.1 284.3 317.9 234.6 212.5
5,968.2 5,262.0 4,888.2 4,448.9 4,069.6
5.7 5.4 6.5 5.3 5.2
338.1 284.3 317.9 234.6 212.5
155.1 134.7 118.6 105.5 84.3
2.18 2.11 2.68 2.22 2.52
181.6 148.1 198.6 128.4 127.2
1,736.2 1,479.9 1,313.9 1,128.5 1,028.3
.10 .10 .15 11 .12
1,451.3 1,244.6 1,085.4 917.,9 830.5
1,736.2 1,479.9 1,313.9 1,128.5 1,028.3
.84 .84 .83 .81 81
6,561.1 5,918.2 5,480.2 '5,093.2 4,701.7
1,736.2 1,479.9 1,313.9 1,128.5 1,028.3
4.6

| - Ratio of plant investment to revenues 3.07. - 3.78 © 4.00 4.17 4.51 . B
B " Hed/ 4.0l 4.6




CONSOLIDATED EDISON COMPANY OF NEW YORK, INC
CAPITALIZATION RATIOS

Sept. 30, 1974 1973 . 1972 2971 1970
Capitalization: ' Amount .% of Total Amount 7% of Total Amount % of Total " Amount %'of’Totalszpggﬁf”ZTEfﬁiﬁtal

Long-term debt $3,034, 52.4% $2,843 51.7% $2,543.1 50.9% $2,408.1  51.7% . $2,256.6 53.2%
©34,7%: 1,705.2  34.1% _1,573.3 33.8%7 1,309.1  -30.9%

100.0% $4,999.3 100.0% $4,657.6 100.0%- $4,242.0 100.0%

34.6% 1,909
100.0% $5,503

Common stock & surplus _2,008.
Total $5,793.

4 .0
Preferred stock 750.9 13.0% 750.9 13.6% : -751.0 . 15.0% 676.2 14.5% "676.3 15.9
5 .5
8 4




CONSOLIDATED EDISON OF NEW YORK, INC.
SELECTED FINANCIAL RATIOS OF NEW YORK UTILITIES

. ' ‘ 196
Per Cent Return Earned on Rate Base 273 1972 1971 1970 1969
Central Hudson Gas & Electric 8.86 8.01 6.04 6.90
Consolidated Edison 6.00 “6.11 5.77 ° 5.71
Long Island Lighting 7.86 7.67 7.35 . 7.34
" New- York State Electric & Gas 7.39 6.84 6.66 7.04
Niagara Mohawk Power 6.92 6.07 5.48 - 5.70
Orange and Rockland 6.26 -6.38 7.40 8.47
Rochester Gas & Electric 7.18 7.10 7.83 8.36
o ' Average - 7.21 . 6.88 6.65 7.07
Rate of Return on Common Equity i
.Central Hudson Gas & Electric 14.6 12.7 8.2 11.6
Consolidated Edison 6.6 11.1 7.4 7.9
Long Island Lighting o 12.8 12,8 12.5 12.9
New York State Electric & Gas 10.7 9.2 10.4 11.9
. Niagara Mohawk Power 11.1 9.6 9.4 9.9
Orange and Rockland 8.8 7.9 13.8 14.3
- Rochester Gas & Electric , 10.3 " 9.9 11.1 12.3
Average 10.7 10.5 10.4 11.5

Times Interest Earned - Before Taxes

" Central HKudson Gas & Electric 2.81 2.60 2.02 3.10
Consolidated Edison 2.10 2.20 2.05 - 2.64
Long Island Lighting : - 2.84 3.21 3.12 3.51
" 'New York State Electric & Gas 2.50 . 2.33 2.55 2.71
Niagara Mohawk Power ' 2.49 : 2.44 2.43 2,74
Orange and Rockland 2.06 1.78 2.27 - . 2.11
Rochester Gas & Electric o 2.41 2.34 ' 2.30 - 2.75
' Average . 2.46 2.1 - 2,390 2,79
Times Interest Earned - After Taxes ' ' - ' '
Central Hudson Gas & Electric 2.48 2.30 1.92 2.59 . :
. Statistics of
Consolidated Edison 2.11 2.20 2.05 2.46  Souree. privately Owned
Long Island Lighting : 2.66 2.69. 2.54 2.70 Flectric Utilitie
New York State Electric & Gas 2.31 2.22 2.31 2.54 jn the United
Niagara Mohawk Power 2.35 2.31 2.28 2.47 ’ »
. : . - States, Federal
Orange and Rockland 2.07 1.78 2.13 2,11 Power Commission
Rochester Gas & Electric 2.29 2.22 2.41 2.67 :
Average 2.32 2.25 2.56 2.51




Total Funds Used
Internal Funds

%

Cufrent Assets
~ Current Liabilities
Current Ratio

Net Income (After Pref.Dividends)
Average Common Equity .
Return on Average Common Equity

Net Income before Pref. Stock
Total Assets
Return on Total Assets

Earnings Per Share
Common Dividends .
Dividend Pay-out Ratio 233

Allowance for Funds Used
during Construction

Net Income (After Pref.Dividends)

6+8
Ratio of_Eafnings before extra-
ordinary item and cumulative
effect on Prior years of Change

in Accounting for Fuel Costs to
Fixed Charges

CONSOLIDATED EDISON COMPANY OF NEW YORK, INC.
SELECTED FINANCIAL INFORMATION

9 months ended

2.60 -

Sept. 30, 1973 1973 1972 1971 1970 1969
586.9 832.4 672.1 632.3 618.8 424.2
309.0 - 328.1 258.1 302.8 228.3 - - - 230.1
52.6 39.4 38.4 47.9 ©36.9 ° T 54.2
December 31
Sept. 30, 1974 1973 1972 1971 1970 1969
5445 439.8 373.1 415.9 298.9 246.9
542.6 438.0. 234.0 200.8 180.1 224.3
1.00 1.00° 1.59 2.07 1.66 1.10
12 months ended‘ . 12 months ended
Sept. 30, 1974 1973 1972 1971 1970 1969
152.0 1€63.4 108.4 160.4 942.2 93.1
1946.9 1807.4 1639.2 1441.2 1259.6 1172.1
7.81 9.04 6.61 11.13 7.48 7.94
196.3 207.7 148.1 198.6 128.4 135.1
6395.1 5968.2 5262.0 4888.2 4448.0 4069.6
3.07 3.48 2.81 4.06 1 2.89 3.32
2.48 2.07 2.35 2.30 2.68 2.57
1.10 1.80 1.80 1.80 1.80 . 1.80
44, 4% £7.0% 76.6% 78.3% 67.2% 70.0%
46,241 47,770 44,564 31,663 23,454 14,683
152,047 163,409 - 108,426 160,362 94,187 100,989
30.4% 29.2% 41.1% . 19.7% 24.9% 14.5%
2.07 2.00 2.10 2:02




CONSOLIDATED EDISON COMPANY OF NEW YORK, INC.

INCOME STATEMENT

_FOR THE TWELVE MONTHS ENDED SEPTEMBER 30, 1974 AND 1973

* Restated for changes in accounting for

Electric Fuel Costs adopted in November and December 1973.

. 1974 1973*
Operating revenues: o
Sales of electricity $ 1,944,150,815 § 1,420,257,815
Sales of gas. 161,215,924 150,031,096
Sales of steam , 144,998,284 93,501,746
Other operating revenues 7,918,829 5,002,307
A : 2,258,283L852 1,668,792,964
Operating revenue deductions: _ .
Fuel and purchased power: 828,246,912 449,337,825
Other operations : . 363,349,152 313,320,261
Maintenance 167,131,953 © 152,826,379
Depreciation 139,969,890 119,840,126
Taxes, other than Federal income 406,595,016 351,104,091
Federal income tax (4,015,000) (1,091,000)
. Federal income tax deferred 23,269,000 1,016,000
' 1,924 546,923 1,386,353,682
Operating income 333,736,929 282,439,282
Allowance for funds used during construction 46,240,903 48,069,880
Other income : 1,669,085 5,828,257
- Total 381,646,917 336,337,419
Interest charges and income deductions: A
Interest on long-term debt and other interest 184,580, 249 149,290, 327
Miscellaneous deductions 5,845,725 1,710,995
: , : : 190,425,974 151,001,322
Income before cumulative effect on prior years :
of changes in accounting for fuel costs 191,220,943 185,336,097
Cumulative effect on prior years of changes in
accounting for fuel costs:
Steam - to December 31, 1973 5,120,644 -
Electric - to December 31, 1972 - 26,143,747
Net income . 196,341,587 211,479,844
‘Preferred stock dividend requirements 44,295,031 44,266,329
Net income for common stock $ 152,046,556 $ 167,213,515
Common shares outstanding -~ weighted average 61,547,902 ' 57,060,929
Earnings per share on average number of shares - '
Before cumulative effect on prior years ‘ .
of changes in accounting for fuel costs . $2.39 $ 2.47
Changes in accounting for fuel costs - prior years:
~ Steam .08 -
Electric - .46
Net income ‘ 2.47 2.93
Pro forma amounts, assuming effect of changes in
accounting for fuel costs are applied retroactively
Net income for common stock $ 152,392,293 $ 145,862,836
Earnings per share : : $2.48 $2.56
Sales of eléctricity - Kvhrs 32,681,063,303 34,645,587,735
Sales of gas - Cubic feet 71,581,824,400 74,611,728,600
Sales of steam ~ Pounds - 35,585,298,000 40,184,102,000




CONSOLIDATED EDISON

COMPANY OF NEW YORK, INCy -

FOR THE NINE MONTHS ENDED SEPTEMBER 30,

INCOME STATEMENT

1974 AND 1973

Operating revenues:

Sales of electricity

Sales of gas

" Sales of steam
Other operating revenues

Operating revenue deductions:
Fuel and purchased power

Other operations

11974

1973%

$ 1,560,694,556"

$ 1,099,905;754

122,507,158 114,007,648
121,535,300 72,267,581
6,597,925 3,109,233
1,811,334,939 1,289,290,216

693,624,522
271,093,889

343,239,861
239,511,469
113,890,532

Maintenance 119,427,729
Depreciation 106,794,358 90,866,079
Taxes, other than Federal income 315,429,350 269,237,728
Federal income tax - -
Federal income tax deferred 25,220,000 1,579,000
1,531,589,848 1,058,324,669
Operating income 279,745,091 230,965,547
Allowance for funds used during construction 35,351,975 36,880,846
Other income 813,164 _ 4,511,393
‘Total 315,910, 230 272,357,786
Interest charges and income deductions: .
Interest on long-term debt and other interest 143,253,062 113,805,875
Miscellanzous deductions 5,482,777 1,035,456
. . 148,735,839 114,841,331
Income before cumulative effect on prior years of '
a change in accounting for Steam fuel costs 167,174,391 157,516,455
Cumulative effect on prior years (to December 31, 1973) ’
of a change in accounting for Steam fuel costs,
less related‘deferred federal income tax 5,120,644 C -
Net income o 172,295,035 157,516,455
Preferred stock dividend requlrements 33,221,122 . 33,224,306

124,292,149

Net income for common stock ’ ' : 8 139,073,913 S

" Ccmmon shares outstanding -'weighted average 61,548,070 57,666,244
Earﬁings per share on average number of shares
Before cumulative effect on prior years of a ) :
change in accounting for Steam fuel costs $ 2.18 .8 2.16
Change in accounting for Steam fuel costs-prior years .08 -
Net . income § 2.26 2.16
Pro forma amounts, aésuming effect of change in '
accounting for steam fuel ccst is applied
retroactively ' _
Net income for common stock $ 133,953,269 - § 124,230,013
Earnings per share $ 2.18 , $ 2.15
Sales of electricity - Kwhrs " 24,329,896,353  '26,381,469,150
Sales of gas - Cubic feet 54,189,178,700 55,495,714,200
Sales of steam - Pounds 27,474,148,000 30,749,412,000

* Restated for change in accounting for
Electric Fuel Costs adopted in November and December 1973,




CONSOLIDA’I‘ED EDISON COMPANY OF NEW YORK

-INC,

Quarterdy Report ot SONSOLIDATED EDISON COMPANY OF NEW YORK, .INC, Quarter ended
I. COMPARATIVE BALANCE. SHEET
Assets and Other Debits
‘Aocount Title Balance ot Balance at ) lncr_e:.o'e
Beginning of End of Quarter or
Twelve -Month (Decreasc)
Line " Period t .-
“No. () (b) () )
1. THATY FLANT $ '
2 Caility Phant (103 107 104 08T, U8 LI8.2120) o 6,299,162,336 6,945,003,840* 645,841,504
3. Less Accumulated Provision for Depreciation, Amortizstion ’ 1'147,639,237 1,237,606,279 ) 89,967,042
1 and Gepleton (108 113, 115, 1190, 1092 420.5) oo e
5. Fotad Net UVtdity Plant oo e o 5'15115231099 5'707'397'561 555,874,462
6. UTHER Pl((ﬁl'lﬁl('l"\' ANDHINVESTMENTS ’ : .
T Nobutitity Progerts ¢120) oo SO e 7.222,317 6,152,409 (1,069,908)
H. ; Lesss Aceanalated Provision tor Depreciation & Amortization (122) ... - -, -
9, Favestiment in Associated lvfump.‘mira( F23) o : | - - -
1. buyestinent in Sulisndians ‘:l;l]\pilllu'sl 124 l)_‘. ' ’ . - - -
Al Other havestnents 12 4) 3,787,403 3,407,477 (379,926)
12 Sinking Funds U250 - = -
13 Depeeciation Fund (1203 - .= N -
[E3 Uther speeral Fund- (121) 263,323 207,002 (56,321)
£5. Total ther I‘n'-kn'fl_\ and lnvestuends . . 11,273,043 9'766'8‘88 (1,506,155)
16, CLRRENT AND v\(f(.ll(v ELASSETS .o
L S O OO . 11,155,459 48,296,943 37,141,484
V] Dnterest Specd Beposits (032) oo e 258,873 10,746,602 10,487,729
1. Disidend Special Deposits (133) = - =
20 Cther Spreeral Deposils{ 13 4) 751,522 712,091 _ (39,431)
20| Worku Funds (133 .. 1,250,235 1,175,489 (74,746)
22, ‘Femporary Cash III\A«‘rllllt‘llls( 130) - - -
23 '\ulu.‘huiv.xhlu(lll) ..... R - - -
4. Avcounts Receivable (142, 143) 306,605,764 342,798,799 36,193,035
25, leas: \Hll"llllnlldl"rn\l\lﬂll lurl muhuuhl- Neets SCr (B44) o (616921987) (1711030674) (10'410'687)
26. Notes qu ivable frim Associated Comparmes CU5) i - - ' -
20 Ace uunh Revewalde from Assowatiod Compaues (W) o . - - -
28 Matennals and Supplivs (F50) oo e e ' 88,700,942 143,100,969 54,400,027
29 Gas Stored Lndergronnd - € ur'rrnlqlll} 1 219,190 877,245 ) 658,055
. - . '175,700 175,700
RN Prepay ments (lh‘») ....................................................................................... 1000681092 1313401601 30272r509
2 derest aned Dividends Beeeivable € UT1) oo oo 23,383 21,784 (1,599)
FhE Rents Bevewable €072) 0o 253,453 313,647 60,194
3t Acerued bty Revennes (1733) = = -
5. Miscellancous Current and Aevrued Assets{ ] hH i - = =
4, Toial Cureent and Acesued Asacls 412,593,926 544,456,196 131,862,270
37 ot DEFERRED DEBITS :
34 Lrmorhized Bebt Dhiscownt and Expense ( IU'I) 19'893,907 25,319,526 5,425,619
.'l‘; Extraordinary Property Losses C/B2Y o o o . 9’801'835 9' 792' 659 (9' 176).
4, Prelimitery Surves and Divestigation Ehrges ¢ 183) . - : - -
41, Clearing Accounts ( 1114) 265,698 (2p2361044) (21501l742)
12 Femporiey Facibties (185) - - -
ey Miseelliteons Deferred Gebts { 186) 12,335,871 KAa)100, 603,341 88,267,470
|23 i)rl'rrrrd I.u.\w; {rom lil.\pl):lllllh of Ltiity Plant (18T) oo s ' - - -
RS Nesearch and Deseloqnent (118) e e e 242, 354’ = (242, 354)
o, Votal Deferred Tbits 42,539,665 133,479,482. 90,939,817 _
. Fotal Aeets andd Other Debats 5,617,929,733 6,395,100,127 777,170,394
*See * on page
(A) Includes Recoverable Fuel Charges Deferred of $87,234,740.
¥ Boonning balanee twel !vr maonths prior to the end of the quarter (or which the re port is made.
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Quarterly Report of

SEPTEMBER 30,

1974

I. COMPARATIVE BALANCE SHEET
Laabilities and Other Credits
Account Title Balance at Balance at Increase
: - Beganning of End of Quarter or
Twelve-Month {Decrease)
Line Penod? )
No. (8} {b) (c) (d)
I
1. , PROPRIETARY LAPIT/\I . M .
2. (m.mon\wkls.mdwnl) ................................................................. 615,530,160 615,540,820 10,660
3. Preferred Stock lasued (204) ..o ! © 750,942,127 750,909,327 (32,800)
4. Capital Stock Subscribed (202, 205) ... - C- -
S. Stock Liability for Conversion (203, 206) - - -
6. Premium on Caprial Stock (207) 722,885,379 722,907,519 22,140
7. Other Paid-in (apital (208-251) ... - - -
8. instaltments Recerved on Capital Stock (212) - i - -
9. Capital Stock Expense (214) . (33,999,933} (34,164,211) (164,278)
10. Appropriated Retained Earmngs (215) oo - - -
1. Unappropriated Retained Eamings (216) 581,085,259 704,424,406 | 123,339,147 *
12 Unapproprialed Undistributed Subsidiary Eamings (216.1). - - -
13. | Reacquired Capital Stoeh (217) oo, (199,323 (199,323) -
14. Tolal Propnetary Capital ... 2,636,243,663] 2,759,418,538 123,174,669
15. LLONG.TERM DEBT ‘
16. Londs (2211 ' 2,691,639,500{ 2,991,639,500 300,000,000
2. Reacquired Bondx (2 - - -
i8. Advances fron Assoe, (G umpamrﬁ( 223 .. N - -
19. Other Long-term Debi (224) ,370,262 42,754,142 41,383,880
20. Total Long-tern Debt ... 2,693,009,7621 3,034,393,642 341,383,880
21. CURRENT AN() ACCRUED LLIABILITIES
22, | Notes Payoble (230 o ' 37,000,000 195,000,000 158,000,000
23. Accounts Payable (232) ... 68,900,539 59,962,972 (8,937,567)
o UNutes Tayabie iv Amociated Companies {2337 - . - - .
25. Acrounts Payable to Associsted Companies (234) - - -
26. | Customer Depostts{235) ... 30,208,510 32,349,598 2,141,088
27, Taxes ACCIuEd C230) (oo ettt s e 2314321742 2718481_148 4,415,406
28. Tnterest Acerued (23T) et e e 44,034,409 51,019,819 6,985,410
29, Dividends Drclared (238) .. 11,074,191 11,072,911 (1,280)
30. | Matured Long-term Debt (239) . . 149,395 106,055 (43,340)
31 AMatured Interest 0230) e e e e 218, 100 187, 578 (30, 522)
32. Tar. Lollections Pd\ahlc( § 11,782,169 17,473,408 5,691,239
33. Misc. Current and Accrued | ublhlxr\(”%Z) 34, 908 75" % 147,531,755 112, 6"3 003
34 Total Current and Accrued Liabilities . 261,708, 807 542,852,244 280,843,437
33. DEFERRED CREDITS )
36. Unamortized Premium on DebE{251) oo raseaseesrenreens 2’4£5'765 2,208,111 (207,654)
3T, Customer Advances for Construction (252) . 439,918 361,416 (78,502 )
| 38. | Other Defeered Credils (253) e 6,693,549 9,887,817 3,194,268
39. Accumidlated Deferred tnvestment Tax Credits (253) .. - - =
40. Deferved Gains from Disporition of Uality Plant (256) ... - - -
41 Total Defrrred Cordits oo creeeien s 5,549,232 12,457,343 2,008,117
42 OPERATING RESERVES
43. Property Insitrance Reserve (261) o < L
_—y Injunes and [lamages Reserve (262) 3,252,136 31,518,232 266,096
45. ) Pyrsions and Benefits Reserve (263) - . - =
46. "] Miseellancous Operating l(rvrvra("()s) , -'r - . : -
47. Total $yperating Hu«rvrﬁ ............ 312“'2!}-jg 3,518,232 266,096
48. ACCUMULATED DEFERRED INCOME Tr\\l'\
49. Accumidated Deferred Income Taxes: -
50. Accelrrated Amaortization ( 281) 10'328'027 9'428’627 (900’000)
1. Liberalized Depreci 282y . - N - -
| omenmy e 2 3,837,500]  33,331,509] 29,494,000
53. Total Aceumualiated Deferred Income 14,166,127 42,760,127 28,594,000
54. Total Liabilities and Other Uredits .......... 5,617,929,733) 6,395,100,127 777,170,394
t Bexinnung balance 1w elve-months prior to the end of the quarter for which the report js made.
*+ Includes accruals of $107,395,200 on Westinghouse Contract Indian Point Unit No, 3
of which $88, 760 000 was accrued for in 1973 and $18,635,200 in 1974, These
accruals will be paid November 1, 1974,
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CONSbLIDATED EDISON COMPANY OF NEW YORK, INC.
STATEMENT OF CHANGES IN FINANCIAL POSITION

i 7L and 1072
Wine wonTHE gnogp_oeDtember 20, 1 7}& 2nd 1973

Financial Resources Were Provided By

Internal Sources
. Income before cumulative effect on prior years of a
" change .in accounting for steamn fuel costs
Itéins not requinng an outlay of working capital
Depreciaton
Deterred federal income. tax
Tota) from winternal sources, exclusive of cumulative effect
on prior years of a change ui accounting for steam fuel
" costs
Curnulative effect on prior years {to December 31, 1973)
of a change in accounting for steam fuel costs, less
relazed deferred federal income tax
Provision for deferred federal income taxes applicable
to change in accounting for steam fuel costs

Total from internal sources
External Sources
Common Stock
Sales of bonds
Series “MM"’
Series “Q0Q"
Net increase in short-term debt

Total from external sources

Total financial resources provided

Financial Resources Were Used For
Coustructicn expenditures #
Dividends
Increase (decrease) in working capital

_(excluding short term debt)

Increase (decrease) in other assets and liabilities

Total financial resources used

*Includes allowance for funds used during construction

**Restated_

NE MONTHS ENDED
é:ﬁﬂ%MBER3OJ974

NINE MONTHS ENDED
SEPTEMBER 30, 1973

$167,17h,391

106,794,358
25 ) 220 > 000

299,188,749

5,120, 6Lk

__k,720,000

309,029,393

146,887,650
131,000, 000

277,887,650

$586, 917,043

$368,683, 388
73,227,345
130,571,685
1hzu3u2625

$586,917, 043

———————— ey

$157,516, LsGxx

90, 866,079
(1,692,000)

246,690,535 .

246,690,535

145,791,750
147,848, 875

37,000,000
330,640,625

$577,331,160

$399, 794,211
110,459,821

48,379,572
18,697,556

§5772331!16o
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Water Is Our Most
Important Resource




In barnessing the St.
Lawrence rapids for elec-
tricity, Robert Moses
(right) turned Franklin
D. Roosevelt'’s dream
into reality.

The St. Lawrence-
FDR Power Project
(cover) has generated
inexpensive hydroelec-
tricity for 30 years. Mr.
Moses went on to build
the Niagara project, one
of the world’s largest
hydropower facilities.

His successor, James
A. FitzPatrick (left),
served a record 14 years
as Power Authority
chairman. During bis
tenure, Mr. FitzPatrick
doubled the Power
Authority’s generating

A . ¢
-
capacity with $2 billion
in ew tfaa'lit‘tt‘e.r.

Mr. FitzPatrick, a dis-
tinguished attorney and
North Country civic
leader, died February
13, 1988. That year also
marked the centennial
of Robert Moses’ birth.
The Power Authority
remembers both men
for their vision, leader-
ship and incalculable
contributions to
New York State and
its people.




Message From the Chairman

n 1955 Tom Dale and Vernon

Carter, two noted ecologists,

wrote a book called Topsoi! and

Crvilization, arguing that man is
not nature’s master but her child.

“Man must conform to natural laws,”

they wrote, “if he is to maintain his
dominance over his environment.
When he tries to circumvent the laws
of nature, he destroys the environment
that sustains him.”

In 1988 Time magazine caught up
with this sentiment and featured earth
as “Planet of the Year” to call atten-
tion to mankind’s abuse of the environ-
ment. Economic growth and attendant
fossil-fuel consumption may have
promoted a global warming trend that
threatens not just the pandas and
the condors but ourselves.

Scientists tell us that about 500 mil-
lion years ago the ozone shield formed,
and living creatures made their first
appearance on land. If the formation
of the ozone layer was necessary for
animal survival on land, then the ques-
tion arises whether depletion of the
ozone by the burning of fossil fuels or
any other cause might not bring about
a disappearance of life, including
human life.

Life Determines the Environment

In recent years scientists have accu-
mulated enough knowledge to look on
the earth as a single mechanism and
ask how it works. One of their discov-
eries has been that life and the planet
that life inhabits have a strong recipro-
cal influence. It seems that life even reg-
ulates and maintains the chemical

environment of the earth in a way that
suits its own needs.

Modern society, however, has built a
production system that may endanger
the earth. In the United States, this
system at times has encouraged
growth at the expense of our natural
environment.

In the 19th century, we consumed
wood and whale oil at astonishingly
high rates. This pattern of resource use
had profound implications for our
later development. By 1850, about 90
percent of our energy came from
wood. Americans were consuming
wood as fuel at an annual rate equiva-
lent to the burning of 7,090 pounds
of coal a person. It would take the oth-
er industrialized nations another
120 years to reach this level of energy
consumption.

Whale oil was also exploited reck-
lessly. By 1847 we were using 313,000
barrels of whale oil a year. This drew
the United States into early use of oil
for lubrication and illumination and set
the stage for heavy use of petroleum
shortly thereafter. The sperm whaling



Chairman Richard M. Flynn

industry collapsed from overexploi-
tation in 1881, but by then crude oil in,
quantity was available to replace whale
oil. Today our country consumes 25
percent of the world’s energy even
though it accounts for less than five

percent of the world’s population.
Spread of Industrialization

But other nations are playing catch-
up. Worldwide emissions of green-
house gases, such as carbon dioxide,
more than tripled between 1950 and
1980, and the pattern of global con-
tamination has been changing with
the spread of industrialization. North
America and Western Europe, which
together accounted for 68 percent of
the carbon dioxide emissions in 1950,
accounted for only about 40 percent of
these emissions 35 years later. In con-
trast, the portion attributable to the
People’s Republic of China and devel-
oping countries in Africa, Latin Amer-
ica and southern Asia grew from
seven percent to more than 20 percent
of the world total.

About a quarter of the world’s car-

bon dioxide emissions are produced
by the combustion of fossil fuels
in the United States and break down
evenly among industrial processes,
transportation and electric power pro-
duction. U.S. electricity production
accounts for about 7.5 percent of total
worldwide carbon dioxide emissions.
Hydroelectricity and improved
conservation, therefore, should bene-
fit not only our pocketbooks but our
environment as well.




Conservation Is Key
, Accoraing to Applied Economic
Research, a consulting firm, conserva-
tion could cut added U.S. power
needs by 20,000 megawatts between

ow and the year 2000. That’s about

2 percent of total national projected
additional demand.

Better conservation would mean a
less threatened planet. It would also
mean that America’s total electricity
bill for the final eight years of this
century could be between $40 billion
and $70 billion less than it might be
otherwise. Conservation would elimi-
nate the need to build $30 billion
to $40 billion worth of additional
power plants.

The Power Authority has made
conservation a priority. As a large
hydropower producer, we had to find
ways to conserve this nonpolluting
source of electricity. In several upstate
communities, we have spearheaded
programs to encourage conservation.

In our 1988 program, we made a

1,400 investment for every kilowatt of
ower saved. Considering that new

baseload capacity costs almost $3,500
a kilowatt, if our conservation pro-
gram had been of larger scale, this
would have been equivalent to get-
ting a new generating plant for less
than half price. And we expect to in-
vest more money in conservation in
the future.

In 1988 we also reached an agree-
ment with Hydro-Québec to purchase
one million kilowatts of nonpollut-
ing hydroelectricity for use in south-
eastern New York. This agreement
was part of our larger statewide hydro
package that substitutes for the
building of three new electric power
plants in the state. Governor Mario
Cuomo called it “the energy equiva-
lent of another Niagara Falls.”

Only by acknowledging the threat
of global warming can utilities and
other industries take steps to avert
global catastrophe. But we must con-
front the threat by examining not
only our technology but our attitudes.
The wildlife biologist Aldo Leopold
said it well. ‘““We are remodeling the
Alhambra with a steam shovel and
are proud of our yardage,” he wrote.

“We shall hardly relinquish the shovel,
which has many good points. But
we need gentler and more objective
criteria for its successful use.”

Richard M. Flynn
Chairman



Water: a Power to Protect

“The first little washes
Sflashing like thick rush-
ing winds through
sheep sorrel and clover,
ghost fern and nettle,
sheering, cutting...
forming branches. Then,
through bearberry,
the branches crashing
into creeks, into streams.
Finally, in the foot-
bills, through tamarack
and sugar pine...and
silver spruce-and the
green and blue mosaic
of Douglas fir-the
river falls five hundred
feet.”

Ken Kesey
Sometimes a Great

Notion

St. Lawrence-Franklin D. Roosevelt
Power Project Niagara Power Profect

ater, the gentlest of

substances, can érind .
mountains into beaches.
Floodwaters can wash

away cities. Then again, water can

also irrigate fields and generate

electricity.

The Chinese philosopher Lao-tzu
saw in water the behavior that
he believed should govern humanity:
yielding but forceful. ‘“Water,” he
wrote, ‘“‘is nature’s most yielding sub-
stance. And yet can overcome rocks
and boulders, nature’s hardest. And so
it is with men. The soft overcomes
the hard, and the weak the strong.”

The New York Power Authority
has taken this philosophy a step fut-
ther. We use water to generate
electricity, but we also respect its life-
giving properties. Water is at once
a raw material necessary to our opera-
tions and a natural resource to be
protected, admired and enjoyed.
Legacy of Robert Moses

Robert Moses made this commit-
ment clear when as Power Authority

chairman he wrote, “Conservation
and reclamation of resources are as

Blenheim-Gilboa Pumped Storage
Power Profect




important as building.” Moses turned
these words into deeds.

He built the Power Authority’s
first hydroelectric facilities, the St.
Lawrence-FDR and the Niagara Power

rojects. He surrounded them with

sh parkland and recreational facili-
ties and even built visitors’ centers
that became tourist attractions. Moses
capitalized on long-undeveloped
hydroelectric resources, but he also
yielded to the higher power of the
region’s delicate environment. The
result was a fishing paradise. Trout,
bass and salmon swim in the same
water that just moments before
turned turbines.

The Power Authority muscles
280,000 kilowatts from every 10,000
cubic feet of water a second hur-
tling through the Niagara and St.
Lawrence-FDR projects. Falling water
turns bladed turbines, which turn
generators. It is both a natural wonder
and a power producer.

Waterpower has been called engi-

eering at its most elegant. But it is

Iso a fortunate occurrence. Large vol-
umes of falling water, such as Niagara
Falls, are rare, the result of geological
forces as old as the earth itself. New
York State, therefore, had a resource
that helped shape the state’s destiny.
Low-cost hydroelectricity helped
promote New York’s economic devel-
opment by attracting business and
industry.

James A. FitzPatrick Nuclear
Power Plant

But nature can be unpredictable.
Last summer, record heat and drought
reduced river flows and the Power Au-
thority’s output of hydroelectricity.
Diversity of Power Sources

Though somewhat affected, the
Power Authority coped with the prob-
lems of the hot weather. Years of
planning and prudent building by
management produced a well-bal-
anced fuel mix that covers the power
spectrum: large hydro, pumped-
storage, small hydro, nuclear and
fossil-fuel plants.

On the northern hem of the Cat-
skills, the Blenheim-Gilboa plant
pumps water during off-peak hours
from its Lower Reservoir to a basin
more than 1,000 feet above. When
electricity use reaches its daily peak,
the water is released, spilling back to
the Lower Reservoir. By capturing the
energy of this man-made waterfall,
the Power Authority can meet this
surge of electric demand and make
more effective use of larger thermal

Power Plant

Indian Point 3 Nuclear

plants designed to operate around the
clock during low-use periods.
New York’s waterways afford other

energy opportunities as well. On the
Mohawk River, two small hydro proj-
ects, Crescent and Vischer Ferry,
northwest of Albany, produce
electricity.

On Hinckley Reservoir along West
Canada Creek, a Mohawk tributary,
the Power Authority operates the
small Jarvis hydro plant, named for
Gregory B. Jarvis, a former local
resident and the payload specialist of
the ill-fated Challenger crew.

The Power Authority runs small
hydroelectric plants too at Kensico
Reservoir in Valhalla, Westchester
County, and at Ashokan Reservoir in
the town of Olive in the central Cat-
skills. These reservoirs also supply
New York City with drinking water.

But as blessed as New York
is with waterways, increased power
demand has led the Power Author-
ity to supplement nature’s bounty.

Last year the 207-mile Marcy-
South transmission line was placed in
service to capitalize further on the
hydroelectric potential of James Bay
in northern Canada. The Power Au-
thority also reached agreement with

Charles Poletti Power Profect




Hydro-Québec to purchase 1,000
megawatts of Canadian hydropower
for use in southeastern New York
State into the next century.

In addition, the Power Authority
meets New York’s growing demand
for electricity with nuclear power from
its FitzPatrick plant near Oswego and
Indian Point 3 in Westchester.

Fossil fuel too plays a role. In recent
years, the Poletti project in New York
City has benefited from lower oil
prices, providing needed relief to New
York ratepayers. Poletti has the added
flexibility of being able to burn in-
expensive natural gas when it is avail-
able. Gas is almost always cheaper
than oil.

Sustaining the economy of New
York State with reliable, low-cost elec-
tricity is a challenge. As the Power Au-
thority, a self-supporting operation,
reaches out for energy solutions, it

Frederick R. Clark Energy Center

must always be certain that the solu-
tions meet the tests of feasibility and
capital budgeting.

The electric power industry itself is
at a crossroads. New electricity sup-
plies must be obtained to meet pro-
jected power shortages by the year
2000. The challenge will be in meet-
ing the demand in an environmen-
tally benign way.

Recent surveys show that New
Yorkers continue to place a high prior-
ity on environmental protection. Most
believe economic progress and a clean
environment are compatible.

The Power Authority shares this
conviction. Its main job is to produce
inexpensive, competitively priced
electricity. And its environmental
record, spanning 30 years, proves
that reliable electricity and environ-
mental protection are not mutually
exclusive.

As demand soars, utility planners
and environmental supporters must
come to a new understanding on how
best to meet it. The challenge is how
to be, at the same time, on the sides
of both nature and progress. The wis-
dom of Lao-tzu may hold the key.

Ashokan Profect

“...Irun no risk of over-
praising the charm and
attractiveness of a well-
fed...stream, every drop
of water in it as bright
and pure as if the
nymphs bad brought i
all the way from its

source in crystal goblets,
and as cool as if it had
been hatched beneath
a glacier.”

John Burroughs
Naturalist and writer
(1837-1921)

Born in Roxbury,

15 miles southwest of
Blenheim-Gilboa

Kensico Project




This map shows the state's
principal waterways and
the locations of the Power
Authority'’s facilities.

New York's Waterways

Gregory B. Jarvis Plant Crescent Plant Vischer Ferry Plant




two-year-old bald eagle, his
crown and chin still in ma-
hogany feather, swoops out of
the June sky and skims the
Lower Reservoir at Blenheim-Gilboa.
Like a hedgehopping B-25 in
World War II, America’s symbol locks
his brown eyes onto the dead-ahead
target, a 20-pound mirror carp. The
eagle, an endangered species, thrusts
his yellow legs forward into the water
and clamps his black talons into the
fish’s beige head and body.
The bottom-loving carp dives, tak-
ing his captor with him. Strug-

gling upward, still clutching his
victim, the eagle breaks water.
Bound together like jailer and
jailed, the two plunge and sur-
face until they chance near
Blenheim-Gilboa’s boat
launch. In a hail of water, the eagle
drags the flipping carp onto the con-
crete ramp. Lunch.
Bald eagle struggles with The work of the wild and the work
carp ¢ Blenberm-Gibon. of man mingle at Blenheim-Gilboa
in the Catskills, 40 miles southwest of
Albany. The Power Authority built
this project, other generating stations
and 45 transmission lines and cables
to follow environmental law, to
harmonize girder and bolt with aquatic
life and lair.
Trout Pond Created

At Blenheim-Gilboa, befriending
the realm of water included creating
Mallet Pond in a cup of land rimmed
by wooded slopes. The Power Author-
ity chose this secluded site on land
owned by the State Department of
Environmental Conservation 15 miles
northwest of the pumped-storage facil-
ity. It presented the trout pond to the
department in 1977. Now anglers
hike down a quarter-mile dirt trail, in
the 1800s a wagon road to a dairy
farm.

Shaded by red pine and Norway
spruce, the path opens onto a 17-acre
heart-shaped pond, in the morning
cloaked in mist. Streams trickle down
the flanks of adjoining hills, and

springs burble up from the pool bot-
tom. This hideaway, so quiet one can,
hear the pinecones fall, teems with
wildlife.

A leopard frog, itself 78 percent
water, snaps up a stonefly nymph
skittering over a pebble on the pond
floot. The nymph’s presence is Mallet’s

“Good Housekeeping” seal. This six-
legged creature has such poor breath-
ing gear that it can live only in clear,

well-oxygenated water.
Deer Graze on Cedar

In winter, white-tailed deer with-
draw to a red-cedar grove near the
pond’s lip. On crusted snow, they rear
onto their hind legs, plant their front
hooves against the cedars’ furrowed
bark and nibble the vitamin C-rich
leaves. In summer, red-fox kits frolic
their way to the water for a drink.
Overhead, fish hawks sail on the
thermals.

“We didn’t have to build a trail or
leave the cedars or create a pond as
big as this,” says Steve Coonradt,
Blenheim-Gilboa’s project environ-

mentalist. ‘“However, the Power
Authority lets people like me do the
job right.”

The Power Authority also created
another gift to the public, 650-acre
Mine Kill State Park on the
project’s Lower Reservoir.

This park won the top achieve-
ment award for outdoor

recreation from the U.S. De-
partment of the Interior in 1976.
Trout lovers who prefer
“drive-in” to “‘hike-in” fishing
may cast their lines into

Deer and other wildlife are
drawn to Mallet Pond.




Visitors enfoy fishing for
rainbow trout at Blenheim-
Gilboa's Lower Reservoir.

Blending With Environment
In the Catskills

“In the last four years,
I've fished Blenheim-
Gilboa’s Lower Reser-
voir 25 times. Unlike
some lakes, it always
gives you action. I
bhelped stock that reser-
voir in a smowstorm.
What a day. Windy and
in the 20s. I'm glad
B-G has fishing facilities.
B-G's people are
very concerned about
recreation and our
environment.”

Kenneth Clark, owner
Clark’s Sports Center
Gilboa






