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Introduction

On' December 6, 1965, the Consolidated_Edison‘Companf of New York, Inc.,
applied to the Atomic Energy Commission for a 1icense to construct and operate
a- 2758 megawatt .thermal (th) nuclear facility.to be located'at_the Indian Point
sitefnear Peekskill, New York;‘,Theipressurized water reactor (PWR) will: be .the
second nuclear unit to be located at this site. .The existing PWR, Indian -
Nuclear Generating Unit No. 1, has a thermal rating of 615 MWt. . .-

The technical safety review of the proposed,design of the faeility,jwhich

has been conducted.by the staff of the Commission's Division of Reactor Licens-

ing,fhas been based on the report, Indiaanoint Nuclear Generating Unit No. 2 -

Preliminary‘Safety Analysis Report, and five supplementsvtnereto (hereafter»_'
referred to as the Report). In the course of its review of the material in the
Report, the Division of Reactor Licensing staff has held a number,of meetings -
with representatives of the applicant and Westinghouse Electric Corporation to
discuss the site and the proposed facility and to clarify the technicai-material

submitted. In addition, the Commission's Advisory Committee on Reactor Safe-

.guards (ACRS) has also considered this project. and met and discussed it with

the applieant_and'the Commission.s staff. The material_discussed:at each of
these meetings and the technical correspondence-are sumnarized as follows:

i January‘17-18,_1966v— Representatiyes of the applicant and the

—Commission’s staff reviewed the eontents of the Rebort. As a result. of this

meeting, questions were sent by the Division of Reactor Licensing to the appli-
cant on February 28, 1966, requesting clarification of a number of technical

areas. Written answers tolthese questions;(Eirst Supplement),were provided by

: S “ -~ g S
- the applioanggon March;3l,h19§6.dr5:

A
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2, March 30, 1966 - A subcommittee of the ACRS met with the:applicant and
‘the Commission's staff at the Indian Point site. ~The material'provided in the
Réport ﬁas discussed. - ‘ o B C U T |

3. April 4, 1966 - The ACRS met with the -applicant and. the- Commission's
'staff to discuss the overall design of the facility and particular design.: -~
features -of safety significance.’

4, May 2;'1966‘; Representatives of the‘appliCaht’and the Commission’s
staff met to”discusé'the'material‘submitted’iﬁ'the;FitSt Supplemeént and, in
'ﬁérticﬁiér;'the'ehgiheeréd'éaféguards systems énd‘feactivity'transientSs

'5, May 3, 1966 - A subcommittee of the ACRS met with'the applicant and
the Commission's staff. The potential consequences of QaiiOuS”postulatedV:
accidents and considerations related to locating twblﬁgcléar?faéilitiés'ét one
site were discussed.

6. May>6,‘1966r— The ACRS met with thé'appliéant”and”the Commission's
staff to ‘continue the discussion bf'teéhnical_matters'[télated“to the safety
of the proposed facility]. ~'As a result of the foregoing meetings and our: con-
tinued review of the design of the proposed facilit&}_ad&itiohél information was
requested'byllettér dated May-ll;.1966§ " Answers were provided by the appli~ |
caﬁt'(SeCond'Supplemenf) on May 31, '1966.

7. May 19, ‘1966 - Representatives of the applicant and the -Commission's
staff met to discuss the preliminary results of anélysés to be provided in’ the
Second su‘ppl'emept.' |

-8, May 2'6:,""’1966 _ Dr. Nathan M. Newmark and Df. William J. Hall, the -
Commission's éonéﬁlt;nté on seismic ‘design; reviewed and discussed the proposed
selsmic design criteria of the facility with representatives of ‘the applicant's -

3§
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architect engineer (United Engineers end Constructors). During*the:eoutse of
this meeting, the applicant.agreed tovproﬁide additionel information reiated
to the seismic design of the facility.- This material was snpplied'in the Thirﬁ._:
‘Supplement on June 20, 1966. | :

9. June 23, 1966 - A subcommittee of the ACRS met'with the applicant‘and”
the Commission's staff. Tne potential courses of loss—of—coolant’accidents and
various features of the engineered safeguard systems were discussed.

10, July 15, 1966 ~ The ACRS met with the applicant ‘and the Commission e
staff to discuss the operation of the core -cooling systems .that are provided
to mitigate the potential consequences of varions piping failures in the.primary
system.._As a result of this meeting, the applicant proposed several core cool-
ing system piping modifications which are discussed in the Fourth Supplement 3
provided on July 25, 1966,

11.  August 4, 1966 - The ACRS met with the. applicant ‘and the Commission s
staff to complete the discussion of the safety of the proposed facility. Follow-
ing the meeting, the ACRS reported itsaviews of this proposed facility to the

Commission by letter dated August 16, 1966, a copy of which is attached as

g

Appendix A. - " ’a
A construction permit for the Indian Point Nuclear Generating Unit No. 2

would be the first step in the regulatory process»whichlwould eontinue through-

out the lifetime ofﬂthe facility. Prior-to issuing an operating lieense for

.the'facilfty;:the final_design would be thoroughly evaluated by the Commission'sv:

_staff and ACRS to determine that a11 of the Commission's safety requirements

have been met, The-plant would then be operated only in accordance with the

Commission's regulations under the continued scrutiny of the“CommisSion's'staff.

/1



11, Facilitvaesign- ‘
| Indian Point Unit No. 2 will be a 2758 megawattfthermalJ(MWtJ'presSurized
water facility with an estimated'gross electrical output of'916.‘~tﬁegawa‘tts'(-‘MWe)°
Although the turbine has a calculated gross capacity of "1021 MWe, the‘applicant
states that operation above 916gmwe is'not*ﬁlanned.‘ Thus, the "analyses presented
by the -applicant are baSed onvthe-highest olannedvpower‘level'for thisxfacility.

The reactor will be fueled with uranium dioxide (UQ,) sintered pellets .
sealed in 12—£oot'long'zircaloyﬁfuel rods. 'Each.fue13assemb1y'wi11‘contain '

204 fuel rods, and the.reactor core will comsist of’195 fuel’assemblies; The

" active core will contain 104 tons of U02'p1us'ab0ut~22vtons of:zircaldy. "The
nuclear core will be containediwithin a pressure vessel designed for a pressure
of‘2485'psig. The primary coolant will be circulated through"thefnuclear core
and the four steam generators by four 90,000 gpm primary'coolant“pumps.’ Steam
formed in the steam generators will be piped to the'turhine:generator; (Chapters
3 and 4 in the Report.)“ . ”

The containment structure within which the ‘reactor vessel, stedm generators,
primary coolant pumps, and other primary system equipment will be located will
be a reinforced concrete structure which is similar. in concept to the‘cOntain-
ment vessel being constructed for the Connecticut Yankee facility at Haddam

E Neck ‘Connecticut. ‘The containment ‘is designed to withstand the pressures and

,?~'

.temperatures that would occur in the unlikely event of a failure of ‘the largest ;”*135

v.primary coolant line and fo retainfradioactive fission products that might be

released as ‘a co_ ec this as we11 as lesser accidents. In view of the

relatively high population density near the site and the large size of the '

reactor, the design objective of the containment'Vessel.isﬁto have negligible
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outleakage under‘accidentlconditions. rThis‘is'achieved_byfa.penetration:pressuri—
zation system, & weld channel pressurization system; and a fluid line seal water
system. (Chapter 5 in the Report;)

An emergency. cooling system (Safety Injection System) will provide borated

.‘water for immediate and continued cooling of the. fuel assemblies in the unlikely

event ‘of any loss of. coolant accident up.to and including the rupture of the

llargest primary coolant line. In addition, the Containment Spray System and the

Air Recirculation System within the containment vessel wi11 provide for contain—

ment depressurization by cooling the containment atmosphere and will remove

B radioactive fission products which might be released from the fuel as a conse-

III.

quence of an accident. (Chapter 6 in the Report )

Inasmuch as the applicant has provided extensive details concerning the
design of the facility in the Preliminary Safety Analysis Report, additional
detailed description of the facility design is not given in this analysis.
Site Characteristics | - |

' Chapter I of Volume I of the Report contains a comprehensive description
of the proposed site.” The following sections summarize the prominent features.
Population Distribution | R |
. The Indian Point site comprises 250 acres- owned by the Consolidated Edison
Company of New York Inc., and is located on the eastern shore of the Hudson

River in Westchester County, New York. The site is located 2. 5 miles from the

’7;center of Peekskill N. Y., and approximately 24 miles north of New York City. ‘

Tf; The current Peekskill population is 19 000 with an anticipated growth to |

-30 000 by 1985 The cumulative population for 1960 and the anticipated growth

by 1980 in the vicinity of the site is as follows



,Distance:'i 01960 - . "l98Q. SRS
0.5 mile. e 46 - .f‘f»if"IQO
1 1,080 © . -+ 2,100 -
2. . 10,810 - - - - 20,900
3 - S . 29,630 - »159,520.1
4 . 38,730 .. . . 78,800
5 53,040 - © 108,060 .-
10 . -155,510 - 312,640
s . 326,93 . - . 670,210

This distribution indicates a population density in the vicinity of the
proposed site as high as any considered heretofore. |

‘The Commission s Regulation, Reactor Site Criteria, 10 CFR 100, provides‘
guidelines for the maximum permissible off-site doses under accident conditions -
at the minimum exclusion distance (distance to the site boundary) and the low
population distance. ‘The guidelines also state that the distance to the nearest
4boundary of the closest population center should be at 1east 1 1/3 times the
vcalculated 1ow population distance. S |

The minimum exclusion distance for the Indian Point 2 site is 0 32 miles.
‘Based on the population distribution 1n the v1cinity of the site, the staff

‘ considers that the outer boundary of the low poPulation zone 1s coincident with

f;;.the nearest boundary of Peekskill 0 87 miles. However, since the appllcant

47»5 has assumed a low population distance of only 0.67 miles, the staff used this

"distance in its evaluation of potential off~site doses in the unlikely event of

a major loss—of-coolant accident. As discussed in the "Accident Analysis"'
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section of this report, ouf calculations. indicate that Part 100 Exposure
‘Criteria are satisfied. : : -
" Meteorology -

The diffusion climatologyﬂforfthe‘Indian Point site has been determined
by on-site meésurements in conjunction with the.operatiop of Unit No. 1. The
-ﬁeteorological information:included:in'the application has been reviewed by the
U. S. Weagher Bureau. It éoncluded-that_the,atmospheric.dispersion:facfbrs
used by the applicant for short-term énd~19ng-tetm accidental»releasés of
“radioactivity areJrealistiC;in vieW‘of the meteorological éonditions observed
“at -the site. Accordingly, these same atmospheric dispersion factors have been
used by the staff in its evaluation of potential off-site doses. The reports

- of the U, S. Weather Bureau are attached as Appendices - B, B-1, and B-2.

Geology and Hydrology
Review of the geology of the:proposed site indicates”that the propbsed
uniﬁ 2 will.be,lqcated on limestone which has' a bearing capability of up to 50
tons per squarexfbot.~ A typical maximum bearing -load for a facility such as
Uniﬁ 2 ﬁould'not exceed 5 tons'per square foot.~.The limestone is jointed and _

as éuchrisipermeable. ,Ground-watef flow is toward the river 'since the ground

water table in the hills surrounding the site is at a high elevation." Thus; any

léakage'from thevprpposed:facility would travel,towérd the. river rather than
toward existiné'wgter supplies.. ?he‘general nature of the bedrock indicates
that thefe_are no unrelieved teéidual»stressesfand there.are.ﬁo i&éﬁtifiabie
geologic strucgdres,which could be expected to localize faultingrin.thé =

immediate vicinity of the site,

/i
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The water ‘flow of the Hudson River in the vicinity:of the site‘is con-.:
trolled principally by tides. The peak tidal flow is estimated at:80:million
gallons per minute 80% of the time. In the region of the river affected by-the
plant cooling water discharge, the flow is estimated to be 9-million gallons ~
~ per minute; This assures good mixing with'the cooling water discharge: flow.

As with flow, flooding at: the site'is;influenced principally byetides;c..
The maximun flood'height»exPerienced at the: site has been 7.4 feet which is "
well below the basement'elevation of the proposed facility

In the unlikely event of an-accidental release of radioactive materials
to the river, it is possible for the radiocactivity to be transported upstream
to the Chelsea pumping station (distance. -~ 22-miles)-by'the tidal flow., The
travel time to the pumping station,wouldvinvolve at least several tidal cycles -
(probably more than 5) and many orders of magnitude dilution.wonld occur.” The
long transit time'Would allow amplevtime for monitoring the-moVement of;the ’
radioactivity and to take appropriate. corrective action should it be‘necessary.
Routine discharge of. radioactivity into the river at the point of discharge :
will not exceed the drinking water levels prescribed by: 10 CFR Part 20.‘;

The- United States Geological Survey was' requested by the AEC' staff to
review the geological and hydrological aspects of the site. Its report is
attached as Appendix C. - |

The Fish and Wildlife Service, Department of the. Interior, has also
reported on related aspects of Indian Point Unit No. 2. We have been advised
that the Service is of. the opinion that radioactivity released to the river’

during operation of this facility would not be expected ‘to have any adverse
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. usev of rod cluster control in conjunction with boron- chemical shim_'
ﬁ;_gencrally similar in the means proposed to achieve normal stable Opera'

" held anticipated operating transients to acceptable limits, to provide emerge

-9-

_ effects on marine life in the river and that plans for control and dispersal

of radioactivehlidnid'waste aré'adequate’t01protect fish and wildlife in the.

- vicinity of the proposed facility. The report of the Fish and Wildlife_Servicg

is attached as Aﬁpéndik‘D. See also Appendix D-1, anletter-from the Directdr j

of - Regulation to the Commissioner, Fish and Wildlife Service, stating that the

’Atomic Energy Commission has no jurisdiction -to consider thermal and other non=

radiological effects of licensed activities.

Seismology | | : | v : ;
The U.>SL Coast and‘Géodetic‘Snrvey (USC&GS) has evaluated the seismicityg .

ofgthe area and has reconnended that those components important to safety be, |

designed to withstand an acceleration of 0.1-g in the period'rangeiof 0.3.to-

0.6 .seconds without the‘loss‘of‘function. The applicantisfseismic design

criterion conforms to the USC&GS recommendation. The report of the USC&GS is

attached as:Appendix F.

Important Safety'Considerations

Indian Point Unit No. 2 °is similar in general design and operating objectives s
tofthe‘BrookwoOd and Connecticut Yankee facilities in that each is a Westinghouse

design pressurized water,facility contained in a reinforced concrete contain- -

ment vessel. Each employs low enrichment U0, fuel rods in pelleted form, and

cooling for the core and containment, and to limit the consequences of credible

accidents.



-10-

Hoﬁevé:,;therefaré-a number of respects.in:which. this“facility diffets
“from Broékwbod-and Connecticuthgnkée, the ‘more important of Whiéh'afé thé
.fQIIOWihgzi

1. The population distributi&n’iﬁ the.vicinify of the site“for'thé Indian
Point 2 facility is higher than-fhat of ‘the other facilities. ’To”égmpeﬁséte,
theiapp;icant_has proposed a .containment and engineered'saféguérdSﬂéyéteﬁm
thch'are mofe extensive than that provided»gt»faciligieS‘inﬁless'populatéd
areas.

a. The design1objectivesof«thevCOntainment vessel is to'have
ﬁegligible outleakage under :accident conditions. : To meet this objecthe,uthe
‘fenetration Presspriza:ion»System (PPS) and the,Isolétion~Valve Seal Water:
‘Systemn(IVSWS).have been provided to preclude. outleakage at .all containment
’blpgagioﬁs where leakage‘coulg be expected.: These potential: leakage paths' -~
include:

(1) Containhent 1#ner seam we}dsg(PPS),
(2) Electrical and piping penetrgtions (PPSS.'“5' L
. (3) Personnel air.locks (PPS). - . |
(4) Ventilation purgeeductrpenetratiéns*(PPS);
(5) Equipment door. flange :(PPS). - |
(6)w.$pent fuel. transfer -tube (PPS).
) Elgid-carrying pipes that enter the qontainmeﬂt (IVSWS).
- b...Even though negligible leakage ﬁnder acéident'cbnditibﬁs is
fantic;pated,.two in@ependent means have been provided to‘rembve*the fadioactive
airsorne:fission product; iodine, from the containment.a;mosphere. These are

the Air Regi:culation’System using activated charcoal filters (also to be used -
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in Brookwood‘and Connecticut Yankee).and;the Containment£$praycSystem:which,uses
sodium thiosulphate in the spray wateriasua:reagent,t0~aid remoyal»of,elemental
forms of iodine. A containment spray system is installed at -both Brookwood .and
Connecticut Yankee for containment cooling, but.the sodium=thiosulphate‘edditive
is not used.

c. A Safety Injection System with more flexibility. than either the
Brookwood or Connecticut Yankee systems has .been provided. This system con--
tains divided injection headers and additional injection points into the primary
system to provide increased reliability.

~d. The components of the reactor core and containment cooling systems
required for long—term cooling following a major accident are all located
within the containment structure, thereby confining all radioactive water in the
containment building. For both Brookwood and Connecticut Yankee the comparable
components are not within the containment structure. ‘See Criterion 18 for
further details.

2, The Indian Point fuel rods will operate at somewhat higher specific
power (up to 20.7 kw/ft) and central fuel temperature (up to 4250°F) than the
other facilities. However, sufficient margin:is provided with respect to'these
parameters'and significant fuel failure:is not expectedvto occur under steady‘
state or transient conditions. This is discussed in more detail under Criterion 6.

3. The moderator temperature and void coefficients will be positive during
a portion of the initial fuel cycle. This results from the high~boron con- |
centration required. for this period,of operation.- These coefficients provide a
positive reactivity feedback under accident conditions;:and somewhat lessen

the safety margin provided by the negative Doppler coefficient. Although analyses
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presently available indicate that operation in this manner for the initial cycle
can be accomplished safely, the staff will review this item again when the
detailed design of the core is fixed. If additional safety margin should be

required, mechanisms, such as solid burnable poison rods, are available to reduce

-

the coefficient. This item is discussed further in Criterion 7.

4. Two pressurized water reactors will be located at*the”Indian Point site.

Our review has shown no -interaction which could affect the safe operation of the

3

two fac1lities,. O

5. The Indian Point II facility will contain three" 50/ capacity emergency

,diesel generators to provide ‘power for the engineered safeguards and other vital

equipment in the event of a complete loss of off—site'power.

Conformance of. Indian' Point Nuclear Generati;g,Unit No. 2 Design ‘to Staff s

‘General Desig Criteria

,design:

Desiggfcriteria

- The following safety analysis of Indian Point II has been organized ‘under
the framework of the "General Design Criteria for Nuclear Power Construction

Permits" as published for comment by the Commission on November 22, 1965

Criterion 1

Citap et .o B A Lo T ’ : T -

Those features of reactor facilities which are essential to the prevention of

accidents or to the mitigation of their consequences must be de81gned fabricated
and erected to L J I

b
(a) Quality standards that reflect the importance of the safety function :
~to be performed. It should be recognized, ‘in this respect, that :
design codes commonly used for non—nuclear applications may not: be
adequate, -\ %
“hThree barriers which%prevent~significant‘release‘of‘fission'products from

the reactor fuel .to thé‘environment are inc¢orporated ‘in the Indian Point II °
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1. The fuel element cladding provides the initial barrier and will be
designed considering the effect on zircaloy of hydrogen embrittlement, internal
fission gas pressure, thermal expansion, and uncertainties in fabrication. To"
assure high quality, fuel rods will be subjected to chemical analysis, tensile
tests, corrosion tests, dimensional inspection, X-ray of welds, ultrasonic '
tests,.and'helium leak tests, - “ o |

2. The primary coolant system will be designed in accordance with applicable i;
codes, i.e., ASME Boiler and Pressure Vessel Code, Section 111, for the pressure |
vessels, and the ASA ‘Code for Pressure Piping, B 31.1 for the piping. 1In the
case of the reactot vessel, which is being fabricated by Combustion Engineer—
ing Company, the applicant has outlined in deta11 the quality control procedures,

: the testing during fabrication, the acceptance testing, the capability for

periodic inspection, and the NDT shift surveillance program. The applicant is
retaining the services of United States Testing Company, which will perform
independent checks to assure proper quality control during fabrication of the
reactor vessel . The ACRS recommended that the design'and fabrication techniques

for the entire primary system be further reviewed to provide greater assurance”

'of highest system quality, and that in-service inspection p0351bilit1es “and
detection of incipient trouble be carefully considered. The staff will con-
tinue to review these areas as the design and construction of this facility
proceeds, | |

The increase in the nil ductility‘transition (NDT)'temperature with fast .

neutron exposure over the service lifetime of the reactor vessel is one means
by which an increase in brittleness and susceptibility to failure can occur.

The design criteria for the Indian Point II reactor vessel is a maximum shift
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of 275°F in NDT which corresponds to.a fast neutron enposure‘of 3 7 X 1019

' vn/cm . The anticipated fast neutron exposure during the service life of the‘
‘vessel is estimated to be 0 85 X 1019 n/cm ’ which correspondszto an NDT
temperature shift of 160°F ‘ Thus, considerably less than the design fast
neutron exposure will be encountered during the service 1ife of the reactor N
vessel | | |

The initial NDT will be measured on'specimens of theAreactor vessel base
_material. Subsequently, additional specimens of base material will be ': o
irradiated in eight specimen capsules located between the active core. and‘the
reactor vessel wall The fast neutron flux at the location of the capsules
will be higher than ‘that experienced by the reactor vessel wall. Thus, thev
.specimens will be representative of the reactor vessel at a later time in life.
The NDT of these specimens will be measured periodically. | |

During fabrication of the reactor vessel, radiographic, ultrasonic,Y‘
imagnetic particle and liquid penetrant examinations of the material will be
-.conducted to assure that the vessel meets acceptance.standards. The reactor
”vessel head closure studs will also receive comparable inspections both during
fabrication and subsequently during refueling when the studs are removed from
the vessel R |

We believe that the quality control and surveillance.programs for the. N
reactor vessel outlined by the applicant are adequate but that improved &
methods of in—service inspection which would parallel as closely as is practi-

cable the inspections given to pressure vessels in non—nuclear applications

should be developed. The applicant as a member of the Empire States Atomic
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Development Associates (ESADA), is exploring possible methods to regularly
examine the pressure vessel for defects in body and cladding after installation
" and service{

3. The containmentﬂvessel nill be designed and tested‘to eonform'to

applicable parts of the "Building Code Requirements for Reinforced Concrete"
(ACI:318—635" The liner will be reinforced at each penetration according to
the rules set forth in the ASME Code, Section VIII UG- 36 Quality control
aspects and.final design details of the containment will be reviewed by the
_staff as:they:are deueloped.
I. 4; _An:important adjunctwto the containment vessel is the‘variousw
engineered safeguards. These, too will be designed in conformance with
applicable portions of the ASME Boiler and Pressure Vessel Code and the ASA
bCode for Pressure Piping. The design function of the engineered safeguards is
reviewed under Criteria 2, 10, 18 'and .22, .

The American Standards Association and the Institute of Electronic and

Electrical Engineers are actively engaged in the development of standards govern-
ing the design testing,'and installation of reactor_protectionxsystems. _Some
AEC’staff members are participatingbdirectly in‘thisleffort to ensure the
creation of quality standards and the proper implementation thereof. Evaluatlon
of the Indian Point Unit No. 2 reactor protection system will be based on such
standards, as they are proposed or adopted. (Section 5’1f2).

. Based on the foregoing, we believe that Criterion 1(a) is satisfied.
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Criterion l(hl

Those features of reactor facilities nhich are ‘essential to the prevention of
accidents or to the mitigation of their consequences must be designed,
fabricated and erected to: .

' (b) Performance standards that will enable the facility. to withstand,
without loss of the capability to protect the public, the additional
forces imposed by the most severe earthquakes, flooding conditions, winds
ice, and other natural phenomena anticipated at the proposed site.

The effects of severe environmental conditions at the Indian Point II
site have been.considered and taken into account in the design of those portions‘
of the facility important to safety. As such,.the containment vessel will be
designed to withstand a wind loading of 30 psf (110 mph) coincident with the
temperature and pressure conditions associated with a major rupture of the
primary coolant system.. In addition, the COntainment.vessel>design.criteria
will include expected ice:and snow loadinglconditions. ‘As noted previously,
there is no flooding problem. o ) ' o - , . y
" The applicant's proposed seismic design criteria, outlined beloy, are
in conformance with a maximun horizontal ground.accelerationfof 0.1g, which is
the design acceleration recommended hy}thekﬁ, S. Coast & Geodetic Suryeyhfor
systems and structures'important'to safety:_ (Appendix D) The seismicvdesign
criteria for those components which are necessary for the safe, orderly shutdown
of the facility (designated as Class I by ‘the applicant), are:
1. For the containment vessel A | |
Aa. Stresses in all structural nemhers;shalllnot exceed 0.95 yield
.under the combined dead load, 47 psig internal pressure (including the tempera-

tures associated with this pressure) and.0.15g horizontal and O. lg vertical

earthquake accelerations acting simultaneously.
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b. Stresses in all structural members shall not exceed 0.95 yield
with a 70;5'psig‘accident;intefhalqpreséhre (iﬁtluding thg;téﬁbétgture:associ-
ated with this pressure). |

" 2. All other étructures»and'equipment~impottant to safety stall remain
.. functional under the same loading-COﬁditionststétéd in (a) above. For those
struétures'éf components which are allowed to exceed yield, defdrmation‘shall
not exceed 0.4%,
- A report by our seismic design consultant, Nathan M. Newmark, confirms’
that the proposed seismic design criteria are adequate. :This report is
“attached as Appendix E. -(Section.5.1; Supplement 2, Question 9; Supplémeﬁt 3)
Based on the foregoing considerations, we believe that Criteritn 1(b) is
satisfied.
Cfiterion 2
'Provisions must be included to limit the extent ‘and the. consequences of
credible chemical reactions that could cause.or materially augment the release
of" 51gnificant amounts of fission products from the- facility. :
There are three potential chemical-reactions which could augment fission
Tﬁrodﬁct Eeiéase from the ctntéinmént after a loss-of-coolant acclident by adding
:éﬁergygénd;th;s~eiténding the. period of time that the ééhtainment would be
ptéétﬁtiééﬂ,l,Thése.are:'*(1)*zirconiumrwater reaction betweén the zircaloy"
fuel cladding an& steam present in tﬁe-teactor*vessel following a loss-of-
:cooiant.Atcldeﬁt,:(Z) oxidation of the'hydrogeﬁ restlting_from the zirconium-
water reéctiop, and (3) combustion of the activated charcoal beds in tﬁe hélbgen
removal filtefs'of the air redircuiation system due - to excessive temperatures
created by decay heat from the adsorbed fission- products.

. To 1imit the extent of the zirconiumrwater reaction ‘and the availabllity

df hYdrogen; which might oxidize, the facility is provided with safety injection



-y

-18-

capability consisting of the following:"

a) Three:high-head safety injection pumps - 400 gpm'@'ZSOO-ft;

b) Two low-head safety injection pumps - 3000 gpm @ 280 ft. -

¢) Two residual heat removal pumps - 3000 gpm @ 280:ft..

These pumps, in various~combination depending-upon the size of the.primary
system rupture -inject borated water from the refueling water-storage tankrtq
each of the hot and cold legs of the primary cooling system. Following any
primary system rupture up to andvincluding a double-ended break of the largest
reactor coolant‘system pipe, these systems will—bebdesigned‘such‘that in .the’

worst case a significant metal-water reaction would .not occur. .. - - ibuc’s

High concentration: of radioactive iodine on the halogen removal filter
plus failure of a recirculatlng fan after a.major loss—of—coolant accxdent
could result in temperatures in excess of the ignition temperature of the'
charcoal bed. If the bed were to burn, the entrained halogens‘wpuld‘be releaaed
to‘the;containment. Io prevent such an occurrence, a dousing system will be
provided for each filter bank. - Each dousing system will receive water from the
containment spray headersb_ The criteria for the number,‘flow‘and location of
spray nozzles have nOt yet been specified, but theestated design criteria is
that the system will maintain the filter surface wet.: Two temperature sensors
will be provided in each filter bank to sense. temperature increases in any
part of-the bank. - If a fan should fail, the applicant has estimated that,
depending on the ignition temperature assumed, filter 1gnition might -occur '

within 100 seconds and. that a containment pressure increase up to 15 psi in
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in 1/2-hour might.result.b.The,dousing system will beidesigned“to be started
manually by the operator within 60 seconds, which appears'to,be‘reasonable con-
sidering the operations'which-must be performed. Although many details are
not yet available, we believe _that design of such a system is within the realm
of standard engineering practice, and thus in this respect Criterion 2 is
satisfied. 1In addition, we helieve that»the design criteria for the pro-
posed‘$afety Injection System satisfies,Criterion 2,with&regard to-potential
zirconium~water reactions and oxidation of accompanying.hydrogen.
SeCtipn 12.2.3; Supplement 1, Questions 4a, b, c-andIGlh
,Criterion.3 |
.Protection must be provided against possibilities for damage of the safeguard-
ing features of the facility by missiles generated through equipment failures
inside the containment.
The applicant has 'stated the criterion that the containment, containment
liner, engineered safeguards and components required to maintain containment
' integrity shall be protected against loss of‘function due to damage”by the
following missiles: h
| a) All valve stems:up to and including the largest size to be used.
b) All valves up to and including the largest size to be used.
c) Pieces'of metal up.to 6—inches thick;
d)  All valve'bonnets.
e) All instrunent thimbles,l
£) Various t&pe and'sizes of.nuts and bolts.
'g8) Pleces of pipevup‘tol10—inch'diameter'striking broadside or end on.
h) Complete control”rodidrive'mechanisms.‘

i) Reactor vessel head bolts,
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Protection against these missiles will be provided by either. surrounding
'icritical components with reinforced concrete or locating the components behind
the massive polarfcrane Support wall which surfrounds the ‘primary system. - In -
addition, almissile shield will be located above the control rod-driye~housings.
§ince:the‘detai1ed design of this type of shield is in accordance with
standard engineering'practice, we believe that the missile shielding as out- -
lined above’satisfies Criterion 3. (Section 5.1.2; Supplement 1, Questions
19a, b)
Criterion 4
The reactor must be designed to accommodate, without fuel failure or primary
system damage, deviations from steady state norm that might be occasioned by
abnormal yet anticipated transient events suchas tripping of the turbine-
generator and loss of power to the reactor recirculation system pumps.'

Operational transients will be safely accommodated in the Indian Point II
design by the proper sizing of system components and by the selection of
proper setpoints for the operation of ~system control and protective instrumenta;
tion. The plant has been designed to accommodate w1thout fuel damage the t
complete loss of pumping head in all four primary coolant loops and -any- loss
‘of load transient.

For loss of flow, the design will‘incorporate:primary coolant'pumps with
sufficient rotational inertia to provide for primaryvcoolant flow coastdown.
Although DNB may occur during the transient coastdown condition, the power
level by then will be low enough so that clad failure will not occur. The
reactor will be protected by Tow flow and low pumping power trips._‘

For loss of load from power levels greater than 50% the reactor power

will be automatically reduced by control rod motion. Protection will be

supplied by a logic circult which will cause the reactor to scram on unsafe
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combinations of power and primary pressure. During final design, these‘trans-
ients will be analyzed using the positive moderator coefficient .at the beginning
of core life and also using the negative moderator coefficient at the end of
core life. The positive moderator coefficient will be experienced only during
a portion.of the first core since:high boron concentrations are required to
compensatelfor‘thelhigh reactivity resulting from‘the core containing all
initially=unirradiated fuel. The Doppler coefficient, however, represents the
‘primary mechanism in terminating‘power transients. The reactivity that can be
added‘by.the positive moderator coefficient will be limited to low values both
bin:rate andlin.the total amount of insertion by the use of fixed burnable
poison if final analysis of'the first core'indicates that added safety.margin
| is desired (Section 12.1; Supplement 1, Question 2) -
On the basis of the information available we believe that Criterion 4
'is satisfied.
:;Criterion 5
The reactor must. be designed so that power or process variable oscillations or
transients that could cause fuel failure or primary system damage are not
possible or can be readily suppressed. :

| The applicant.has.analyzed.the ability of the reactor control and protec-
:tion system to control the oscillations resulting from variation of coolant
temperature within the dead band of_the temperature controller and from spatial
xenon osclllations. Variations in average coolant temperature provide negative
feedback and thus the'reactor is stable duringdthat portion of core life in
which the moderator temperature coefficient of reactivity is negative. When
the coefficient is positive, rod motion must compensate for the positive feed-

back The applicant has calculated that the maximum power change associated
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with the tempereture'oscilletion is?ZZEper minute. Since'the‘plant‘rs’reqnired -
‘"7to follow ramp load changes of 5% per:minnte;-this is well within the'cepébility
of the control systen. i | |

Spatial instébllitp due‘to xenon oscillations ‘is e.function of the

nnlformit§ of‘core‘power‘distribntion. The epplicant has:Stated:thet:the power
distribution for the first loeding:is‘sdch that the core will bebstable'eerly
“in core'llfe. 'Partial inserthn°of'control'rods will lncreaséxpower peaking
and thus'improve“core’Staoility. However; as burnup progresses with ¢ontrol
" ‘rods ‘removed, axial flux peaking is reduced. ‘At the end of core life celcnla;_
tions'indicate.thatTthe?core may exhibit nenon'oscfllétions_witn little or
- nOVdemping. The epplicent”ﬁes stated that this;osclllationAcen'oe observed
by the out-of-core nuclearldEtectors; since ‘the long lon‘chembers afé'sﬁs;""
dlvided into upper and lower chambers. InACOre monitors are also evailable_
. to more accurately neesnre flux asymmetrya If opserVed, rod patterns‘can ne
adjusted to mainteinfthe'core‘within safe limits since the long oscillatlon”
'period.provldes timeffor”hniessessment_of thevconsednencesAofpthefosclllation.
If necessary, power could be reduced or theireéctor‘shnt down to protectbthe -
coré. 'The applicant intends to continue studies of such instabllity.- Further
experimental information‘sbould be available frdmxtneésen‘Onofre and

' Connecticut Yankeeifacilities‘b&'the.time the Indian Point II fecillty ls{to;&

“operate.

The control system is designed to accept 10 percent step 1oad 1ncreases

and ‘ramp "increases - of 5 percent per minute’ bétween 15 percent and 100 percent
of normal-power-without reactor trip. The plant is also designed to safely

accommodate complete loss of électrical load from rated power. In thls case,
. L o
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the reactor will trip and secondary pressurizer safety valves would open for
brief periods to prevent'overpressurization.

At the present time,'there is 1itt1e experience on operating pressurized
water reactors with positive or zero temperature coefficxents of reactivity.
The limited experience to date has been derived at the SELNI reactor. This
enperiencebhas*proyided supportvofjthe analytical techniques used to predict
moderator temperature coefficients in plants of thishtype. In addition,‘prior

to startup of the Indian Point Il facility, detailed information to verify
.analytical techniques should be available from the San Onofre reactor.
.(Volume 2, Appendix C; Supplement 1, Question 1, Writeup 5, Question 14£)

We believe that the design and analysis performed for the reactor system

demonstrates that Criterion 5 is satisfied.

Criterion 6

Clad fuel must be designed to accommodate throughout its design lifetime all
normal and abnormal modes' of anticipated reactor operation, including the

design overpower condition, without experiencing significant cladding failures.
Unclad or vented fuels must be designed with the similar objective of pro-
viding control over fission products. For unclad and vented solid fuels, normal
and abnormal modes of anticipated reactor operation must be achieved without
exceeding design release rates of fission products from the fuel over core

lifetime.

The following criteria will be met by the fuel rods during anticipated v
operational modes, including the overpower conditions, assuming the worst
combination of instrument errors at any time during-core life:

1. The minimum departure from nucleate boiling ratio- (DNBR) as

determined. by the. W—3 correlation will be greater than or equal
-to 1,3, - .
'2. The maximum fuel center temperature will be below the melting o
point of U0, using the Westinghouse Atomic Power Division design

.curve for. t ermal\conductivity of U02 vs. temperature.

:3. Stresses in the zirconium clad will be less than the yield strength.
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| Although these criteria.insure fulfilling the‘requirements:of Criterion 6,
we have extended our evaluation to include an assessment of ‘the safety ‘margin
available before 1arge numbers of fuel rods exceed’ de51gn limitations: For _
Criterion No. l above, us1ng the statistical w-3 DNB correlation, a detailed
core power distribution and the worst combination of instrument error at the -
worst time in core life we have calculated that 7 of 40,000 fuel rods ‘would"
experience DNB at the applicant ] assumed overpower condition (1127 of full’
power) | The number of rods which would conceivably fail at the overpower trip '
is 1ess than O 034 of the total number of ‘rods in the core. ‘It should be noted
that at DNB steam blanketing will occur and attendant high clad temperature
with local clad failure may result. However, ‘massive fallure of fuel rods
will not occur,

In addition to the previous calculation, the staff‘performed an "uncertainty
analysis of‘the.DNb situation.bv arbitrarily asSuming'certain percentage errors:;-
in primary coolant flow rate, radial flux peaking factor, and DNB correlation

‘(W—B).v Our results show that a rapld rise in the number of fa11ed fuel rods
would.not occur for the IIZA overpower condition until large uncertalntieslln
the factors mentioned above (up to 30%). are assumed. In consideration of the
foregoing and the degree of conservatism in the applicant s DNB calculation,
we do not believe thereiis‘any.reasonable basis for expecting uncertainties 3
which would result \inw large numbers of rods experiencing DNB.; | |

For Criterion No. 2 above we' ‘have examlned the WAPD thermal conductiv1ty
Vs temperature design curve'and additional data for predicting fuel melting
of fuel rods containing UO2 pellets. Based on this examination, we concur

with the applicant that fuel center melting will not occur for all anticipated
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modes of operation. We have also investigated the possibility of uncertain-
ties in this calculation and have found that the probabillty of substantial
center fuel melting is very small, | o |

\ For Criterion No. 3 above, a design criterion is that the internal gas
pressure within the fuelrods; due to the expected equllibrlum burnup will be
less than nominal external pressure throughqut core 1ife. This insures that
the clad stressesvare below those at the beginning of core life and thét'thev
yield strength ef the zirconium wili not be‘exceeded at operating conditions.
(Section 3.2.2; Supnlement 1, Question 5)

Based on the foregoing, we beiieve that Criterion 6 is satisfied.
Ctiteripn 7 | |
The maximum reactivity worth of eontrol rods or elements and the‘rates'with
which reactivity can be inserted must be held to values such that no single
credible mechanical or electrical control system malfunction could cause a
reactivity transient capable of damaging the primary system or.causing
significant fuel failure.

The reactor will centain 53 cluster control assemblies having ahtotal
reactivity worth of 0.07 delta k/k. The control drive mechanisms will be ef
the magnetic leteh type so designed that withdrawai-speed will be ltmited to
a maximum of 15 inches per minute, which the applicent states correspbnds to
e maximum reactivity insertion rate of about 2 x 10~%4 delta k/sec. The reactor
overpower and.variable low_pressure protective s&stems will be set to terminate.
‘any excursion caused by such an aecidéntai rod.withdrauel before core damage
is incurred. The rod control>system is desiéned tn be immune te a sfngle
eléctrical‘failure which would eause with&rawei of'the'contrql rods in excess

of the above rate.
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| Although the applicant‘considers a control rod ejection accident incredible

since each control rod drive housing will be proof tested to 6300 psi prior to
operation, the selection of control rod groupings will limit the highest worth
-rod to a value such that if it were ejected the resultant calculated fuel
’ temperature during the excursion would be sufficiently low to prevent gross
fuel dispersion in the coolant and would not cause an excessive pressure rise
' within the primary system. Additional analyses of the sensitiv1ty of this
.accident to the p051tive moderator coefficient will be performed by the appli—
cant when final core and control rod parameters are established. These studies
will be reviewed by the staff prior to reactor operation to determine the need
for limiting the positive moderator coefficient. 1f necessary; means are
.'available, such as the use of solid burnable p01sons, to suitably limit the
moderator,coefficient. (Section 12.1w1; Supplement 2,~Question.6) -

We‘believe<that the foregoing_satisfies Criterion.7,~~ |
Criterion 8 | . | |
.Reactivity shutdown capability must be provided to make and hold the core
subcritical from any credible operating condition with any one control element
at 1ts position of highest reactivity._ :

The maximum excess reactivity expected for the‘Indian Point IT core is
0. 275 and occurs at the cold, clean condition at the beginning of life of
‘the initial core.» This excess. reactivity will be controlled by a combination
of control rods and soluble neutron absorber (boron) A total of 53 Rod
Cluster Control (RCC) Assemblies are’ provided with a total worth of 0 07,
‘The remaining excess reactivity will be controlled by‘boron chemical shim.

These RCC assemblies‘are divided into two categories,ya control group

and a shutdown group. The control group, used in combination with chemical
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shim, provides.control of reactivity changes throqghout the life of the core
et power cbnditibns. This group of kbcléssemhlies is used to Céﬁﬁensate;fer
short-term reectivity ehengee at po&er that might be produced due to variations
in reactbr poﬁervrequirements or in eoolant temperature. ;The chemicel shim‘
contrel'is used -to chmﬁensate for the mpre slowly occhrring.chahges in
reactivity throdghout.core life such as those due to fuel depletion and fission
product-huildup;

The shutdown group is provided to supplement the control group of RCC
assemblies and to hold the reactor subcritical by at least 0.01 following
.trip frem]any credible 6peratihg condition to the hot, zero ﬁower’condition
assuﬁing the most reactive RCC assembly remains in the fully.withdrawh position.

The'boron injection system is available to maintain the reactor sub-
critical during cooldowh and when cold. This injection system is discussed in
Criterion 9. (Section 3.2.1, 7.2)

. In our opinion the proposed design satisfies Criteriom 8.

Criterion 9 |
Backup reactivity shutdown capability must be provided that is independent
of normal reactivity control provisions. This system must have the capability
to shut down the reactor from .any operating condition,

The Chemical and Volume Control System (CVCS) which injects borated
water via the eharging system into the primary system provides a redundant
reactivity control.mechanism which is independent of the control rods. Any
time the plant.is at power, the quantity of boric acid ready for injection
will always exceed the quantit} required for a normal cold shutdown. Boric
acid can be pumped from the horic acid tanks by either of two boric acid pumps

to the suction of either of two charging pumps. which will inject into the

MR
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primary system.v Boric acid can be injected by‘one pump at a‘rate which will
shut the teactor down in less than fifteen minutes with no rods inserted
Assuming no control rod motion following shutdown, sufficient boric acid will
be available to bring the reactor to cold shutdown conditions and tovcompensate
for xenon decay.; (Section 9. 1 Supplement 1 Question 2) | |

On the basis of the above, we believe that the intent of Criterion 9 is

satisfied.

Criterion 10

Heat removal systems must be.provided which are capable of accommodatiné core
decay heat under all anticipated abnormal and credible accident conditions,"
such as isolation from the main condenser and complete or partial loss of
" primary coolant from the reactor. . e
For failures that result in the 16ss of primary coolant, the safety
"injection system is provided to limit potential core damage following primary
system piping failures of all sizes. The system contains three high-head -
numps and four low-head pumps that deliver borated’Safety injection water from
the refueling water storage tank (capacity - 320,000 gallons) to each of the
main cold- ‘and hot-leg pipesgnear'the reactor”Vessel;:“This system, which is
also orovided to limit-possihle:zirconiumfwaterVreactfon,vis'also:discussed’
under Criterion 2. -
-Protection"against“small pipe failures is provided by -the high-head pumps.

For such'failures,'the'reactor'system would dePreSsurize"s16w1§ andfthe high-

head pumps would prévent' ‘the’ core from becoming completely uncovered hef;5{;,s¥f

temaining coolant would provide continuous cooling of the fuel rods and core
integrity would be maintained.
' These pumps delivét ‘the safety injection water into two headers (each pump

capacity is 400 gpm'at’' 2500 ft.) which each inject.into:two of the cold-leg
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plpes (total of 4 pipes). One high-head pump is connected to each header and
the third pump is arranged so it can deliver to either header.‘ The high—head
- pumps are located in the primary auxiliary building and the headers are within
the containment, but are protected by the polar crane support wall from ;
possible missiles generated by failure of components in the primary system(
(see Criterion 3). This system is redundant in pumps, headers, and injection
points into thedprimary system, and provides essentially two independent means
ofvinjecting borated water into the reactor vessel in the event of small pipe
failures. _ |
Protection against large piping failures is provided by the low-head

pumps. For such a failure the primary system would be depressurized and -
voided of coolant rapidly (about-lo seconds) and a high flow rate would be
required to quickly re-cover the exposed fuel rods and limitipossible.core
damage. To achieve this objective, two low-head safety injection pumps and two
residual heat removal pumps have been provided. The characteristics of these
pumps are similar; each delivers 3000 gpm at 280 feet. anch of these pumps
‘delivers the‘borated'safety injection water to two headers that are missile pro—
.tected. Each header injects the water into all four hot-leg pipes near the
reactor vessel. As discussed with the high—head system, the number of pumps,
headers,'injection points, and general system arrangement provides essentially
two independent means of injecting borated ‘water into the reactor vessel in

the event of large primary coolant system failures..

Because the reactor vessel would ‘be rapidly voided of coolant followiné

1arge piping failures, the fuel pellets and the fuel rod cladding temperatures,

would increase until a significant volume of water could be 1njected into the
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vessel and re—cover the.core. The‘applicant originally stated in the Report
that a 57 zirconium-water reactor could occur if two of the three diesels pro-
vided were available to power the pumps of the safety injection system. |
However, more recent calculations have indicated that a zirconium—water reaction
of about 10% might.occur under the samezconditions. Under these circumstance,,
about 20% of the fuel pellets would be exposed and could fall to the bottom
of the reactor vessel In our opinion, this amount of core damage would appear
to be excessive,-even though calculations indicate that the integrity of the
pressure vessel would not be jeopardized. | -

In consideration of. the foregoing, the ACRS has recommended and the
staff agrees, that the flow capacity of the safety 1njection system should be
increased and/or improvements should be made in other system characte11SLics,
such as pump discharge pressure. In addition, the forces to be expected
within the reactor vessel in the event of primary system failures must be’
carefully examined to ensure that the capability of the safety injection system
‘is not impaired under these extreme conditions.. We believe that these matters
can be resolved during construction of the facility. | |

As a backup to the safety injection system, the applicant has proposed
a magnesium oxide- lined metal vessel located within the containment near the
bottom of the reactor cavity into which the core would fall should melt -through
of the reactor vessel occur. This vessel would provide additional assurance
that containment integrity would be maintained following a serious reactor'
accident. Design details of the crucible and their theoretical and experimental

bases will be reviewed by the staff as they are developed
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For situations that do not involve failure of the primary system, such
as a complete 1oss of power to the main coolant pumps, the energy in the
primary system can be safely dissipated by natural circulation of the primary
water through ‘the steam generators.i A steam—driven pump is provided which
would supply sufficient cooling water to the steam generators from the con-
densate storage tank to ‘maintain water level above the tube sheet; This tank
will contain a minimum supply of water equivalent to steamhgeneration from
24 hours of decay heat removal at hot shutdown conditions. Additional sources
of water are_aVailable if required} | '- | | |

For conditions wherein the primary system'pressure'has beenvreduced
below about 100 psi, the re51dua1 heat removal system can transfer decay heat
to the component cooling loop ‘which in turn transfers it to the service water
system and thence to the river. (Section 6.2.2, 9 2; Supplement 1, Question 18
Supplement 2, Question 2 Supplement 3, Question 9; Supplement 4, Part 3
Supplement 5, Part 1) | | .

In view of the foregoing, we believe that the cooling systems proposed can
be designed to satisfy Criterion 10.
' Criterion 11
Components of- the primary coolant and containment systems.must be designed and
operated so that no substantial pressure or thermal stress will be imposed on
the structural materials unless the temperatures are well above the nil-
ductility temperatures. For ferritic materials of the coolant enve10pe and :
the containment minimum temperatures are NDT + 60° F and NDT + 30 F, respectively.

The applicant has stated that he will specify a design transition
temperature for the vessel which will be a minimum of NDT + 60°F at all times.

'The vessel will be designed to permit an NDT shift of 275 F which corresponds

to an- integrated fast neutron flux exposure of 3 7 X 1019, the anticipated fast
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neutron exposure is 0.85 x 1017 n/cm2.. Qperation below the designvtransition
temperature will be limited with_respect.to pressure by vessel stress criteria.
An equivalent‘pressure.limit_will also be included to compensate forpthermal‘
stresses during vessel heatup Or cooldown.

A surveillance program will be conducted to experimentally determine
radiation induced damage in pressure vessel material as a function of irradiation.
(See Criterion 1a) , | j : | | L p
| The applicant has stated that the‘containment vessel will be designed so
that it is not susceptible to a low temperature brittle failure. It should be
noted that the NDT +. 30°F criterion was not intended for prestressed or rein—?
forced concrete containment vessels. Based upon our rev1ew of the proposed
design of the containment and the advice of our consultants,'we believe that
‘there will be no potential low temperature brittle failure problem for the h
Acontainment. (Section 4 1 Supplenmnt 1, Question 3)

We therefore believe that Criterion 11is? satisfied

Criterion 12

S SRR ' Coe e T . '
Capability for control rod insertion under abnormal conditions must be provided.

The Indian Point II reactor will utilize a rod cluster control system _

! 'i

: (RCC), which consists of 20 control rods per cluster. Each cluster is pro-
vided with a magnetic latch type control rod mechanism which allows the cluster
to fall by gravity on 1oss of magnet power. There is no rod drive—down
capabllity provided A11 components of this system areiconsidered Class I for

seismic des1gn purposes. The 1nd1vidua1 rods are fully guided above and in the
core region. Extensive experiments with the RCC system have demonstrated that
there is sufficient clearance, even if considerable misalignment of guide tubes

PRI EE R LA N
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has occurred, to allow fu11 insertion. These- experiments have demonstrated
tHat the RCC system is mechanically feesible for use 1nnreactor.systens.‘vA
Should it become impossible to insert any of the RCC assemblies, the
reactor could be made subcritical by use of the boron injection system as dis—
cussed in Criterion 9. (Section 3 2 3; Supplement 1 Question 14b)
We believe that the intent of Criterion 12 is satisfied by the proposed

désign.

Criterion 13
AThe:reactor'fscility mnst be provided with a control room from which all actions
can be- controlled or monitored as necessary to maintain safe operational status
of the plant at all times. The control room must be provided with adequate
protection to permit occupancy ‘under the conditions described in Criterion 17
‘below, and with the means to shut down the plant and maintain it in a safe
condition if such accident were to’be: experienced. SR ~

The control room will be equipped with the controls and instrumentation
necessary to operate the reactor and turbine generator under ‘normal and accident
conditions, and the controls and instrumentation of other plant variablesbwhich~
require constant operator attention. All engineered safegnerds’cen"be operated:
from the control room. In addition, those ‘instruments required to monitor the
post-accident coritainment .environment and proper operation of required systems
are also displayed in the control ‘room. These monitors include containment
pressure, activity level, sump levels, safety injection pump discharge pressures,
valve positions, and heat exchanger temperatures.

The shielding provided by the containment structures of Units I and II
is sufficient t0»1imit the infinite thyroid and whole body doses to 3.0 and

1.5 rem, respectively, following the postiulated makimum accident in either

facility. These calculations are conservative in that additional shielding
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provided by the structured parts of the control rooms was not considered o
(Supplement 1 Question 17)
Based on the above, we believe that Criterion 13 is satisfied.

Criterion 14

Means must be included in the control room to show the relative reactivity '
status. of the reactor such as- position indication of mechanical .rods or
concentrations of chemical poisons.

Rod position indication is available from each of the 53 rod cluster |
control assemblies and is displayed in the control room. In addition, indica—

tions of primary coolant temperature, coolant preSSure, coolant flow, and

neutron flux .are also available to: the operators. These collectively provide
FPR R R A

the operator withvinformation on the reactivity status of the reactor.
-Although boron: concentration in -the - primary system is not continuously

monitored_or-displayed periodic samples of primary water will be taken for

. analysis of”boron.content; .Since the effect of changeSnin boron concentration

- will be reflected in the parameters listed above which are readily- available

s .. Cs
R

to the operator .in the control room, we do not believe continuous boron moni-

toring is~necessary. (Section 7 2; Supplement 1, Question 2)

Based on the foregoing, we believe Criterion. 14 is satisfied
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Criterion 15

A reliable reactor ﬁfotection éystem must bé'pro§idéd to éﬁtbﬁéﬁiéally"'
initiate appropriate action to prevent safety limits from being exceeded.
Capability must be provided for testing functional operability of the system
and for determining that no components or circuit failure has occurred. For
instruments and control systems in vital areas where the potential consequences
of failure require redundancy, the redundant channels must be independent and
must be capable of being tested to determine that they remain independent.
Sufficient redundancy must be provided that failure or removal from service

of a single component or channel will not inhibit necessary safety action
when required. -These criteria. should, where applicable,.be satisfied by the
instrumentation associated with containment clésure and isolation systems, ..
after heat removal and core cooling systems,. systems to prevent cold-slug
accidents, and other vital systems, as well as the reactor nuclear and process
safety system. ‘ ‘

All nuclear and process system parameters capable of scramming . the
reactor will be monitored by redundant instrumentation. . Amplifiers associated
with such instruments drive relays, the contacts of which are connected - . . #
through three complete and independent logic, chains which open the two redundant
scram breakers. Two of these chains are energized during a scram condition
and respectively actuate the shunt trip coils of the two breakers. The 'third B
chain is de-energized during scram and is connected to the two undervoltage
coils (wired in parallel) of the breakers. . Further, two contacts on each
breaker 1nterrupt both sides of the DC lines feeding the rod mechanisms. Thus,
each logic chain is independently capable of scramming the reactor.

The proposed protection system is redundant and immune to individual faults
occurring at the instrumentation, logic circuits.and scram breakers. Fail-safe
systems, in teérms of partiél or complete loss of electric power, are inherent
in the proposed design.

The manual scram switch has three contacts, two of which respectively

apply voltage directly ‘to the shunt trip coils. The¢thirdrcontact interrupts



-36-

the'underVOltageicoils. Thus, no single circuit fault can disable the manual

scram function. °

- C01ncidence.as well as redundancy~is used throughout thewprotection systemol
| Thus, there is capability for testing, at ‘least’ up to the logic chains. There~:‘
are no provisions for testing the logic chains and breakers at power. Periodic7
testing of these features with the reactor shut down will be’ required “
The containment isolation 31gna1 is derived from three pressure sensors
(2/3 logic). The circuitry following these sensors will be fail.safe with
respect'to;yoltage'and/or instrument air loss. ‘We understand that revisions
arevheing nade to the'applicant's’criteria which will require that, in some - -
cases, isolation be accomplished by two automatic valves. IWe'also'understand
that the circuits actuating such valves will be independent and immune to
single failures. |
| Safety injection signals will be derived from a coincidence of pressurizer-
low~1eve1 (2/3 logic) and pressurizer low-pressure (2/3 logic) signals. :The
associated circuits are redundant and immune to single failurés. The sensor"
circuits fail safely, i.e., they call for safety injection, in the.event the
instruments are carried'away by'an accident. Voltage loss at certain of the
circuits Qill preclude,'rather'than fnitiate, injection. This is a design
feature intended to'prevent inadvertent injection.' However, manual actuation -

- capability will be provided.,

——. e,

The applicant has stated: '"The principal criterion of control station'

design and layout 1s that all controls, instrumentation displays and alarms.
required for the 'safe operation and shutdown’ of ‘the plant are readily available

to the operators in the control room." The applicant has not specified which
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displays and alarms are required to fulfill this criterion; however, we believe
that the control station design and layout can be made to conform to the
applicant's criterion which is acceptaﬁle."(Sectidn'7;“Supb1émént”1, Question 14)

We haVé concluded that fhe'applicant's criteria are in accord with'
Criterion 15.

'Critgrion 16

The vital instrumentaticn systems of Crité;ioh 15 must be designed so that no
credible combination of circumstances can interfere with the performance of

a safety function when it is needed. In particular, the effect. of influences
common to redundant channels which are intended to be independent must not
negate the operability of a safety system. The effects of gross disconnection
of the system, loss of energy (electric power, instrument air), and adverse
environment (heat from loss of instrument cooling, extreme cold, and fire,
steam, water, etc.) must cause the system to go into its safest state (fail—
safe) or be demonsttably tolerable on some other basis.

Complete loss of AC voltage will initiate reactor scram through circuits
within the instrumentation which trip when their réspective channels afe
de-energized. Loss of DC voltage de-energizes thé rod coils directly.

A voltage loss at the logic circuits feeding the scram breakers will scram
theé reactor via the undervoltage coils. The’doqiainmént isolation circuits
'downstream‘of the pressure sensors wiil fail safely in'the,eVent'of voltage
loss. Loss of instrument air at containment iéqlation ?alves will,,in.mOSt cases,
drive them to the "close" position. (Exceptions are.valvés_which must remain
open temporarily under accident conditions).

Also of concern are the potential adverse effects of fires originating
in the control and safety system wiring and/or within the control room itself. ..
In our opinion, a direct, analytical safety'aﬁalySis'reiétiﬁg to the possibility ™

of reactivity excursions resulting ffbmﬁsuch fires is, in ﬁiactice, 1mp6Ssib1e

due to the random nature of fire damage and the nearly infinite variety of
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~-..Connecticut-Yankee vessel in that it is a totally reinforced concrete vessel

-38-

' some "safe') which.could result.

posgiblg—ci;cu#t'faulpg‘(some "unsafé,'
Howeve£,“wg pel?eve that the natural complexity of.reactor:control~and safety
sysgems coupled with a redundant, fail-safe design firmly based on-applicable
criteria, accepted codes, etc.; constitutes the best defense agaiﬁst gerious
fire-induced accidents.
In this connection, a literature search was conducted with the assistance

of the computer fagilitieS'at.the Nuclggr Saféty Information Center (NSIC)
at Oak Ridge National Laboré;ory, to study_the-h}stdfical’recoré of such
excﬁrsions. NSIC has informed us th5t~£hey were unable to find any recordé
of incidents inv01ving rgacto: damage as a result of fire-induced e#curéions.
(Section 7; Supplemént 1? Question 14) “

| Based on the foregoing considerations, we believe that Criterion 16 is
satisfied. ) ' : . : B ‘ .

Criterion 17

' The containment structure, including access openingé and penetrations, must

be designed and fabricated to accommodate or dissipate without failure the
pressures and temperatures associated with the largest credible energy release
including the effects of credible metal-water or other chemical reactions
uninhibited by active quenching systems. If part of the primary coolant system
i1s outside the primary reactor containment, appropriate safeguards must be pro-
vided for that part if necessary, to protect the health and safety of the
public, in case of an accidental rupture in that part of the system. The
appropriateness of safeguards such as isolation valves, additional containment,
etc., will depend on environmental and population conditions surrounding the
site. : ' R :

The Indian Point II containment vessel is'similar to that of the

i

with cylindrigélhwalls, a flat base (with sump pit), and a hemispherical»dome.

The cylindrical walls'arg 4,5 feet thick below grade and taper to 3.5 feet
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thick where the;géméfjéin the wall.. The dome is also 3.5 feet thick. The

S

. e T Ay / ’ . - .
free volume of the:contdfhment vessel is.2.6-million cubic feet, and the .
- . . / . K - B - BB 3
design pressure of/}’f vessel is 47 psig.

The containgégt design criteria relative to material stresses are expressed
7 .

in terms ofﬁﬁgﬁa factors .above design loadings and are discussed in Criterion
1(b).. Th%ﬁﬁgpproach provides assurance that the containment will be designed
considgr{;g the pressures and temperature associated with a major loss-of-coolant
acciézﬁt acting simultaneously with the maximum earthquake or wind loading.
Of particular importance,iq assuring a leak-tight .vapor container is the
method of securing the liner to the concrete so that excessive stfesses will
not ca;se increased leakage. All ﬁqrtions of the liner, and especially thoée
in the vicinity of penetrations, will be designed to consider the effects of
all temperature, pressure, and earthquake loads. . Our structural design con-
sultants, Drs. N. M, Newmark and W. J. Hall have considered the design of the
containment structure in their report (see Appendix E) and have concluded that
the principal structure and components designed for containment, and the
other essential parts of the faéility, will provide an adequate margin of safety
for seismic motions.

In the Indian Point II design, the recirculation loop of .the engineered
safeguards system to be used for long-term coéling following a loss-of-
coolant accident is located entirely_&ithin thg containment vessel. Operatidn_
of thisvlpdp is requifed after all o? the borated water from thé_refueling, R

P
water storage tank has been phmped into the containment vessel as containmeht

e

e

spray or'cpre injection water. This wéter-will coligct.in-the pit below the

reactor vessel and small sumps near the edge of the containment. It will be
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pumped by low-head safety'injection pumps through the residual heat“exchangers
located within the containment. After cooling, the bérated water: can:be’ " |
directed back into the reactor vessel to remove core  decay heat ‘or:besprayed:
into;the'containment vessel to effect pressure reduction as;neCessary.Wvllthough
‘provisioniis:made"in the design to circulate sump water outside-the containment
.uithftheyresidual;heat remoual pumps’, such action would be required only if; -
-(15 ahsmall.leak has occurred in the primary system and watér must be recirculated
through'the high-head’safety injection pumps after the;refueling’water-storage
tank - is emptied (in this case, the fission product inventory ‘of the spilled -
coolant will be low since significant fuel failures should not’ hdve occurred),
or (2) the redundantlcomponents of the internal recirculation loop have failed.
In order to determine:the_adeduacy of the containment-structure and: -~
associated engineered safeguards to accommodate the pressures associated with
the largest credible.energy'release resulting:from'rupture of the largest. =~ :
‘primary coolant system pipe, the applicant presented studies of “the containment
pressure after an assumed loss-of-coolant accident. These studies considered
' all credible energy sources available and a variety of situations including -
cases where (1) all components of the safety injection system, containments-
spray, ‘and fan-c oolers operate, (2) no engineering safeguards operate,
(3) safeguards are driven by two of the three emergency diesel generators,
(4) delayed initiation of safety injection occurs with and ‘without some -
engineering safe—guards in operation, and (S) delayed hydrogen burning is
assumed. The calculated metal—water reactions ranged from 1% for case (1) to
43% in 2300 seconds for case (2) Based on‘ the foregoing as.well as independent

calculations using simplified assumptions, the staff has concluded
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1, With one containment cooling system operating (all five cooling-fans
or botﬁ containment spray puéfs), fhe containment‘caﬁltoie:a;e (internai préssure
will not e#ceedv47'psi) tﬁe assuméd meﬁél-watef reactiqn qhai wquid’result'ifi
the safety injection systém were inoperable if hydrogen is‘ﬁdfned'és‘ﬁrqduceq. 

vé. With two contéiﬁmeﬁt'cooling systems opeiat#ng'(all five COoling—fan§ .
gnd both containment spray pumps), the containment can toleratg (pressure will
not exceed 47 psi) thg calculated metal-water reaction thét Would.result if
the safety injection system were inoperable, if delayed hydrogen burning occurs.

Because of mixing and stoichiometric requirements, complete delayed
hydrogen burning is highly improbable. In additionm, 1# is reasonable to
assume that the safety injection.system_would limit the metal-water reaction
below the rate assumed for evaluation purposes.

In summary, the staff believes that the Indian Point II containment and
engineéred safeguards are sufficient in capacity and redundancy to 1im1t the
maximum credible pressure of the containment to the design value of 47bps;g
foiloWing a major loss-of-coolant accident, and thus we believe that
Criterion 17‘is satisfied. (Section 5, 12;‘Supp1ément 1, Question 4;

Supplemenﬁ 2, Questions 2, 7)
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Critérion 18

Provisions must be made for the removal of heat from within gheucqntginmgntx}gt'
structure as necessary to maintain the integrity of the structure under the.
conditions described in Criterion 17 above:. If engineered safeguards are. . ..
needed to prevent containment vessel failure due to heat released under such
conditions, at-least two independent systems must be provided, - preferably of
different principles. Backup equipment»(eag.-water and power systems) tOjsuch
eﬂgingeredrsafeguardS‘mustgalso.bg‘redﬁndanta~* e S S
deiin&epeﬁdéni ﬁeatiremova1:systemsiéf“different principles, each capable.
" in itself of mainﬁaihiﬁgVééﬁtat;ment“pressurevbelow 47 psig, are provided in the.
Indian Point II design. Tﬂeée are:. (1) the air rééi;cblatién'system,-and
(2) tbe'coﬁtéinment-sprayfsy§£em;_ (Aﬁotheriheat rempvélvsystem, safeéywinjectién
to the cbgé; fS'prbvidédfto préygnt-core meltdownjéndglimitithe metal-water-’
reaction, But is assuméa toybe'inoperable in sizing";hé'Cohtéinment depressuri-
zatioh'sjétéﬁ comboneﬁté). A ) |
The air recirculation system consists of five"métof\ﬁfiVen centrifugal fans
.and:cooling coil assemblies which will be provided to recirculatée and cool
the containment air during ndrmal‘powet operation,-dﬁf{ng any other time when
the containment vessel is closed, and during an‘aCcident; Each of the five
ventilgtion units consists of a demister, a COoling;cbtl;-a roughing filter,'
an absolute filter, a fan én& a charcoal filter iﬂrthaﬁbdrdéf;' Under accident®
conditions each unit éilibhéée'a'capacity of 65,060'cfé°' The chafcoéllfiltgfv
is ndrmaliy by-passed; butuwﬁéﬁ thé'filter,mode is fequiré&'unde;,accident
conditions, motor opefatédzlbuvefs will automatically direct flow to the cha;céal
‘filtetg;:Simulténequs obérétiéh of two-butterfiy valﬁes‘in‘the f£ilter by-pass
lines is-aléo;reqqiréd. In tﬁisfmo&e the containment atmosphere is cooled and

radioactive halogeﬁs are absorbed on thé charcoal.



Normal éontainmeﬁtﬁtemperature, about 100-120°F; iS'maintéinéd~dur1ng,fu11
power operation with some of the air recirculation cooling éyétems“in;éerﬁiceoi
The ventilation system will be designed for continuous operation without :inter-
ruption during and following the loss of all primary coolant and during-all
postulated subsequent energy additions to the containment vesseli. 1If electrical
power to.the site is lost, the diesel generators may be used. to power these units.
The fan motors are designed to operate continuously under'accident<conditions of
about.271°F‘in a steam-air mixture with a density of 0.175 lb/cu. ft. at 47 -
psig for 48 EOurs and for 10 days at 5-10 psig conditions. In addition, each
unit could operate under a pressure of 70.5 psig and a temperature of 298°F for
" one houfo'>Each of the five ventilation cooling system units is capable of -
.removing more than 72,000,000 BTU/hr. Five air recirculation cooling units
operating alone would limit the maximum containment pressure following the méjot
" loss of coolant accident to less than 47 psig as discussea in Criterion 17,

The ventilation ducts and equipment will be protected from missiles, are
located in positions within the -containment to achieve good mixing, and are
located away from the primary system. The system will be designed to withstand
the sudden release of the primary system energy‘énd'energy from chemical rtactibns
Githout failure due to shock or pressure waves. This is accomplished through the
ugse of dampers along the ducts which would open at slight overpressure.

The containment spray systém, an independent backup of different principle
than the fan-cooler units, will be designed to reduce containment pressure and
remove iodine from the containment:atmosphere by "a washing action. Sodium thio-
sulfate will be:in the'spray water to improve retention.of iodine in the water.

. The criterion for heat removal capacity with both spray pumps operating is to be

at least equivalent to the heat removal capacity of five fan=-cooler units,
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Water will be pumped by two. containment spray pumps at the rate of . 2,600 gpm
each from the refueling water storage tank, which holds 320, 000 gallons of 3,000 gpm
borated water,'through separate lines to two spray headers within the~containment
vessel. The spent:hot spray water will collect in the containment sumps. :lf’
vit.is necessary to continue containment spray after the borated water supply is.
exhausted,.the water can be drawn from the containment sump by low-head safety . .
inJection pumps and passed through the residual heat exchangers for cooling. .

The foregoing components ‘are located inside the containment vessel. After
cooling, the water can be directed back through the containment spray headers.

The capacity of each residual heat exchanger is sufficient to maintain the con-
tainment pressure below 47 psig after the refuéeling water storage tank is emptied.
If multiple component failures occur in the internal recirculation -1loop, spray.
can still be effected by the backup residual heat pumps located outside the -
containment. = = w'n»“".v L

The service water system”provides-cooling water toﬁthe alr recirculation.
units and to the component cooling loop which in turn cools the residual heat.
exchangers in the safety injection system. Six electric-motor-driven centrifugal

pumps will take suction directly from the river and. discharge in triplicate to two
service water headers which supply water to separate lines to the cooling
component . headers. The service water headers for each safeguard system (i.e.,
fan-cooler or component cooling heat exchanger) is valved s0.- that half of each
system is on each of the two_headers. The capacity of any two of the service
water pumps will be sufficient'to_supply the entire-requirement for cooling water
of the containment‘air coolersband the component cooling heatfexchanger during a
najor loss of prinary coolant accident and recovery. . Theseipumps,can be operated
using electrical power fron any two of the three auxiliary diesel~generat9rs,

if required.
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Cooling between ;he residual heat exchangers and the service;weter system
is pfoviaea by éhé?céﬁpaﬁéﬁt’éééiiﬁg syeteﬁ. ‘This is a redundaft system and
can be supplied %ieh‘eﬁergeee; pewef.v - | |

With regard to the long term heat removal'requifemehts'end‘eépabilities,'.
we have considered the following, (1) at given times after the accident, what
cooling equipment must operate, and (2) at given times“efter the accident,3how
much tiﬁe'is'aveiieble_befbye'deeigh pfessure of the eontainment vesseieis T
exceeded if this cooling equipment becomes inoperable. Since ehe heet reﬁovai
capability of a fan-cooler is approximately 20,000 BTU/sec at 47 psig, one
cooler's heat removal capability is equal to the decey heat generation of the
fuel at 16 hours after the accident, two coolers® at 2 hours and three coolers'
“at 1/2 hour after the accident. Thus, within one day following the acciden;
only a single fan-cooler must operate to balance heat transfer into the con-

h tainment véﬁbr'phas'e° If safety injection and the associated residual heat
removal Eyétem is esshmed to function, this equipment alone will adequately
;emove all core decay heat, and operation of the fan-coolers or containment
spray would not be required. It would require approximately 400 days following
the major loss-of -coolant accident before the containment structure would be
capable of transferring the decay heat produced by the core to the environment
without benefit of scme active safeguards.

If one assumes all cooling equipment becomes inoperable, the time available
before exceeding the containment design pressure depends on the time after the
accident and on the eéntainmenf pressure at the time of loss of the equipment.

The following table summarizes the allowable tiﬁe for outage of all heat
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removal equipment as a function of time after the major loss-of coolant accident,
and illustrates the importance of availability of cooling equipment for

extended periods after the accident. ,

Long Term Heat Removal Requirements

Time After Accident at which :
‘Cooling Equipment becomes : Time Required to Reach Contain-
Inoperable, Days . . .- . . . - - ment Design Pressure, Hours

'Starting Point, psig

0 10 30

] e e 6 . 4o

10 SRR oo -8 2
30 i 18 1200 03

'Based on the foregoing considerations, we believe the safeguard systems
provided are of:sufficient'redundancy and capacity to assure containment
integrity under all crédible circumstances, and that Criterion 18 is satisfied.

(Sections 5.3, 6,23 Supplement 1, Questions 6, 8: Supplement 2,  Question 3)
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Criterion 19

The maximum integrated leakage frdm the containment.structure under the con-
ditions described in Criterion 17 above must meet the site exposure criteria
set forth in 10 CFR 100. The containment structure must be designed so that
the containment can be leak tested at least to design pressure conditions

after completion and installation of all penetrations, and the leakage rate
measured over a.suitable period to verify its conformance with required per-
formance. The plant must be designed for later tests at suitable pressures.

The design objective of the Indian Point II containment is to have negligible
leskage under all credible accident conditions. Since most containment leakage
paths occur at the penetrations, a penetration pressurization system will be.
installed to preclude leakage of the containment atmosphere at these locations.
This system provides a pressurized zone at each penetration liner weld that is

’ . L
maintained at a pressure of about 50 psig which is slightly above the containment
design pressure. Pressurized zones are also provided for the containment liner
ceam welds, the two ventilation-purge duct penetrations, the personnel  air locks,
the equipment door flange and the spent fuel transfer tube. A system of this
type in which the penetration is continuously pressurized has not been'previously
proposed for use in other licensed facilities.

The penétration pressurization system is divided into four sub-systems that
are provided with two independent sources of pressurized?g?s to assure that the
pressurized zones can be maintained. The four sub-systems are normally
connected to instrument air. Two compressors are used, although only one is
required to maintain pressurization at the maximum allowable leakage rate of

the pressurization system. Each sub-system contains an air receiver than can

maintain pressurization for four hours if both air compressors should fail.
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The backup pressurization source- for each sub system is nitrogen bottles .that N
provide a minimum supply of gas for 24 hours at the max1mum allowable leakage f
rate. | |

The4gas makeup rate for.eaeh.sub;systemhis continueuslv monitored and
recorded (with a high rate alarm setting) in the control room to assure that
the leakage for the system is.within,speeified limits. A tentative upper limit
for long-term uncorretted&airiéensumption has been set;at-O.ZZ of the containment
volume per day (sum of :four headers) This llmlt has been set on the assumption
that half of the leakage would be into the containment and half would be out
‘0f the containment.‘ :In addition, all penetrations that are outside.the contain-
ment and in accessible. areas’ will have a locally mounted pressure gage.' The

.pressurized zones that’ are entirely within the containment (e. -8} each containment
liner sean weld channel) or -in inaccessible areas will be provided with low
pressure alarms and individual. 1nditating lights in the control room. Isolation
valves are also provided -for :each pressurized zone to enable further identifi—
cation~of'ieaking penetrations. .

‘An. isolation valveiseal water system will also be provided to preclude
pctential leakage paths through piping systems that penetrate the containment
liner. These pipes could: present a possible source of leakage if. radioactive
gas were to leak through the 1solation valves provided for each line. This
system is designed to provide a-high pressure water. seal st the outer isolation
valve or a water- leg at high.pressure such that the: pressure at the valve or
in the line is maintained above the containment accidentupressure, This

design feature should eliminate-this potential source of -leakage. This system
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is not provided for closed piplng systems inside the containment that do not

connect to the containment atmosphere or a ‘source of radioactiv1ty, and which

\

arejprovided-with missile protection.

The containment will be leak tested'inftially at;a!pressure of 47 psig and
at some lower pressure. The leakage will.be'deternined-by the'reference volume
uethod," The specified leak rate for acceptance of the contginment after com-
pletion of comstruction is 0.1%/day at 47 psig, withoutAbenefit of the:pene-
tration pressurization‘systemn ;These'tests will'he performed with‘the
penetration pressurization system vented to the atmosphere and not pressurizedo
Subsequent leak rate tests can be performed at any pressure up to the design
pressure ahen the plant is not in operation and precautions are taken to protect
_ equipment and instruments from damage, The pressure for periodic leakage rate
tests of the_containment will be set at the operating license stage of review.

ln addition.to providing systems that are designed to'preclude out-leakage
from the containment, two independent systems have been provided to remove
halogens available for leakage from within the containment. These systems.are
the internal air filtration system (activated charcoal filters) and the containment
spray system° The effectiveness of these systems is discussed in the "Accident
Analysis"” section of this report.

To provide‘avbasis for evaluating the adeguacy of the proposed containment'
system, the staff has calculated the potential off-site doses following an
assumed 1wajor loss of coolant accidenton These caICulations are discussed
in the "Accident Analysis" section and demonstrate that the guideline exposures

recommended in 10 CFR 100 are satisfied with nominal assumed.halogen removal
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effiC1encies and a containment outleakage rate wp to O l%/day at 47 psig. 'On
‘the basis of the foregoing and this evaluation, we believe that Criterion 9.

is satisfied° (Sections 5 2, 5.4, 5 5% Supplement 1, Questions 7 19 e, '

Supplement - 3,  Question 25 Supplement 4, Part 2)

Criterion 20 S

All containment structure penetrations subject to failure such as resilient
seals and expansion bellows must be designed and constructed so that - leak-
tightness can be demonstrated at design pressure at any time throughout the
operating life .of the reactor. : S

All containment penetrations are provided with a double barrier againstf"
leakage from the containment atmosphere to the outside. Penetrations which
incorporate resilient seals,‘such as personnel airlock doors and equipment
hatches, use double gaskets which are continuously pressurized during all
reactor operatiOn by the outside air supply system, Hot pipe penetrations,
which require expansion bellows, will slso be continuously pressurized in
several compartments of' the penetration to assure that no leakage can
occur to the outside through the weldment and seals around the pipe. As described
under Criterion 19 the- air supply system is monitored for flow and pressure
such that excessive leakage through penetrations will be detected, and the
system is valved to allow leak testing of each penetration separately; ‘1f a’
power outage of air compressor failure should occur, pressurization can be-
maintained by a backup nitrogen supply system. (Section 5.2, 5. 4, 5, 5)

We believe that the design described above satisfies Criterion 20°
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ﬁzi;gxign 21

Sufficient normal and emergency eources of electrical power .must be provided to
assure a capability for prompt shutdown and continued maintenance of the reactor
facility in a safe condition under .all credible circumstances. : :

The following sources of power are available to operate the essential,‘>
equipmenﬁ including the vital instruments and control systems:

1. The 138 kv'Buchanan Substantion,

2. The station generator via the unit auxiliary transformer.

3, The three emergency diesel-generator sets.

4, fhe station 6b‘ce11,blead acid batteries.

The Buchanan substation which is approximately one-half mile from the
\faeility is connected to the Lovett station of the Orange and Rockland system
and the Cbnsblidated Edison 138 kv transmission system via two overhead lines
" to Millwood East. This power source is connepted to the station auxiliary
- transformer which is used during startup, shutdown, and hot standby. .Once the
main station generator is sychronized to the 345 kv system, the Buchanan eubf
station (external power) is used to drive one of the feedwater pumps end to
supply two station service transformers. The power from this_source would
maiﬂtain the facility in a safe“cendition after shuedown or during the course"
of accidents. The remginder of the auxiliary locad is supplied by the maiﬁ 
generater through the AQ MVA unit auxiliery transformer.

As a backup to the normal standby AC power supply described above2 d;esel
generator sets_will be provided with the capability.of:starting and supplying
the power requirements of the engineered safeguards as well as that equipment
required to effeet_a“normal fecilityAshutdown? There will be three diesels
that will automatically start on loss of voltage to the 480 volt bus stations.

These can supply electrical power for the engineered safeguards, or equipment



- 52 -

rqui;édffprﬁévpﬁimglxshutdéwn. 1f oniy two diesels are.assuﬁéé.to_opera;e,ﬁ;
those safeguards reqﬁifed #o preclude containment overpressurizafion7andfsfgnificant
zircdntﬁﬁ;QQEEI.reactiénicgn'ﬁe'adéquately.subplled;:-A normél“shutdown'ébuldﬂalso
bg’effectéd~with two diesels in operation.

All components énd‘structures of the emergency pcye:;sppply system‘are vital
to safe shutdowﬁ and isolation.of the reactor and are, therefore, destghed
as Class I in terms of seismic design. fhis includes: diesel generators and
fuel dil storage tank, DC power supply system, powerudist:ibptiqn lines
:equired'dufing an-emergenc&s transformers and switchgea:.supplying”éﬁé engineered
saféguards;'coﬁfrbl pénel;boards, and motor control céﬁ;ers. _(Sect;on &;
Suppleﬁénﬁ 1, Question 10):. - ..

We'beiiéve,tﬁat thefé are'suff1c1ent normal and backup sources of power-
available to satisfy Criterion 21.

Criterion 22

Valves and their associated: apparatus that are essential to. the containment
function must be redundant and so arranged that no credible combination of
circumstances can interfere with their necessary functioning. Such redundant
valves and associated apparatus must be independent of each other. Capability
must’ be provided for testing functional operability of these valves and '
associated equipment to determine that no failure has occured and that leakage
is within acceptable limits... Redundant valves and auxiliaries must be '
independent - containment closure valves must be actuated by instrumentation,
control circuits and energy sources which satisfy Criterion 15 and 16 above.

The‘applicantfhas stated the criterion that there will be a double barrier
between fluid systems inside the contginment and the outside,atmosphefe.
Double barriers in thesg_piping.systems are provided by valves of the automatic,
check, remote manual, or .manual operated type, and also. by closed systems either

inside or outside the,containment. All piping penetrations are separated into
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five classes and are provided-with isolation valve protection as discussed

below. In addition, the isolation provided at the ventilation ducts is

- discussed in Class 6.

Class 1l:

Inciudes normally operating outgoing lines connected to the
primafy system. These lines gre not missile protected but
have one remote manual operated valve near the primary con-
nection and one automatic and one manual valve outside

containment. These lines will also be protected with

. automatic seal water injection (isolation valve seal water

Class 2:

Class 3: .

system) .

Includes normally operating outgoing lines not connected to
the primary and not missile protected. An automatic or:
remote manual valve is located outside the containment.
These valves are backed up with a manual valve or closed
system outside containment. Seal water injection will also
be provided for these lines.

Includes incoming lines not missile protected which connect
;o:the primary system or containment atmosphere.- If the line
connects to an open system outside the containment, two check
valves are provided, and a remote manual valve is provided
outside.  If the line connects to a closed system externally,
there is one check valve inside or a closed manual valve
inside the containment, and a manually operated valve outside
the containment. Seal water injection will also be provided

for these lines.
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Class 4; Includes normally operating incoming or outgoing lines vhich:'ﬁ
are missile protected and are. connected to closed systems’,
.inside the containmenta A manual valve is provided outside
containment.
Class ' 5: Includes lines open to the containment atmosphere and open
'vlto ‘the outside atmosphere but which are closed during reactor
operation.' These systems are sealed by two valves in series
_or omne valve ‘and ‘one blind: flange in series° Gas filled
lines of this type will be provided with automatic seal
" water inject_ion° | o
Class 63 Theﬂventilation”pnrge'duct penetrationslare:provided_with
‘.twojremotefﬁannal operated.hutterfly valves, .One“valve is
located.inside and one'valve is located ontside the_contain-
ment at ‘éach penetration° | | o
The instrumentation' for providing the containment isolation.trlp signals
are redundant. Provisions are made for-periodic testing,of the functional
capabilities of all remote operable valves. oA11~remotelv:operated‘valves
required for isolation?afe‘of:the fail-safe type. CSupplement l;_Questions 2,
19 e) T K , o x IR FRUN
In view of theffofegoing'we believe Criterion 22 iswsaﬁisfied;

fy e
Yo
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Criterion 23

In determining;thefsuitability of a facility for a proposed si;é the acceptance

of the inherent and engineered safety afforded by the systems, materials and
components, and the associated engineered safeguards built into the facility,
will depend on their demonstrated performance .capability and reliab111ty and
the extent to which the operability of:such systems, materials, components,
" and engineered safeguards can be tested and inspected dur1ng the life of the

plant.

To provide assurance that the various engineered safeguards are capable of

functioning in the required manner, the following periodic testing of systens

will be performed:

1y

(2)

(3)

Containment will be-subjected to an initial integrated leak rate

test at the design pressure of 47 psig with the penetration

pressurization and isolation valve seal water systems. inoperable.

Subsequent periodic leak rate testing is also contemplated. .
All pumps, circuitry, and piping associated with the safety.
injection system will be tested for proper operation,. including

flow up to the last remote. operated injection stop wvalves, during

-~ reactor operation through the use of minimum flow recirculation

test loops. Actual flow into the primary system will be checked
dnring,shntdown by observing,a rise in p;eséurizer level as

water is injected..

Containment spray pumps and piping will be checked up to .the, last
valve by use of a recirculation test loop:. An air purge«connection‘
located downstream of the valve will be used to check for - |

continuity in the piping and spray nozzles inside containment.
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(4) The air recirculation system is normally in operationnandais:-lﬁazr
instrumented, such that any abnormality in the dynamic system
could be detectable. Flow-path integrity through the filter and
‘demister units will be checked by in-place'testing using aerosols
during shutdown. The charcoal beds will be removed and tested |
vperiodically with both elemental and methyl ‘forms” of 1odines to
. determine that the efficiency has not deter1orated,
(5) Boric acid concentration in the high-head safety inJection lines.
~will be sampled periodically and maintained at the refueling:
nater concentration by use of recirculation lines.
(6) Diesel generators_willvbe started periodically to verify that
the starting}times and citcuit operation are acceptable.’
(7) Each loop of the service water system which provides cooling
gfwater to the fan-coolers will be periodically leak tested.
(8) Leakage fromvcomponents“in the externai recirculation loop will
be pegiodically measured to assure that limits are not exceeded.
(9)  All remote operated valves will bé exercised and actuation f
circuits will Be tested periodically during plant operat-ion°
We believe that the proposed testing capabilities for engineered safe-
guards systems of the Indian Point II plant are suitable, and Criterion 23 is

satisfied.’ (Supplement 1, Question 2)
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Criterion 24

All fuel storage and waste handling systems must be contained if necessary
to prevent the accidental release of radioactivity in amounts which could
affect the health and safety of the public.

N

The fuel storage and waste handling systems will be housed in the reactor
auxiiiaryvbuilding and will be of C1ass:f'earthquake design. The applicant
has satisfiéd Qsithat these systems will be designed to assure that no credible
accidental reléa;evdf tadioaéﬁivity from them could endanger the health and
safety 6f thé pﬁblic;

Liquid wastes are expeéted to consist of reactor coolant released during
plant heat-up aﬁd cool-dowﬁ, resin bed regenerative solutions, pumpxleakage:
and wéste.frém véfious drains. These will be stored in waste hold-up tanks or
concentrated in the evaporator. Each of the three hold-up tanks will each be
sized to'hola tﬁo-ﬁhifds qf the reactbi coolant volume of about 12,000 cu. ft.
One tank wili norma#ly_be kept empty to providé for any unexpected'liquia waste
inventory. 'Thé feactor auxiliary building will be equipped with a sump and
basement which ‘will be capable of containing the contents of one liquid hold-up
tank. The liquid wéété diSposai é&steﬁ will be designed so that the release of
the gaseous fission prdaﬁcts entrained in the liquid waste from the rupture ‘of
any of thé three tanks will not résplt in gotential off-si;e exposures'in'eicés$
of the limits of 10 CFR 20

Gaseous waste will consist of off-gas from the reactor coolant, the
liquid waste disposal system gas from miscellangous equipment vents, and relief
valves and ventilation airAf?om spent fuel and waste handling areas. This

system will include four stdrage tanks in which gas may be compressed. One
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of the tanks will be in standby to contain any unexpected gasvtormation;C;The
tanks are sized.to permit‘storage of the Vaste gases_for:at least éhidaysﬁfE:A
prior to discharge° Activity leve15‘in the tanks will be kept-at levels}
sufficiently low to limit the potential exposures at the site boundary from -
the rupture or inadvertent release of the contents of any tank to 0. 5 Tem.
Off-gas vented to the atmosphere will be monitored continu0usly and if an
unexpected increase in radioactivity is sensed one of the two discharge valves_
will be c105ed automatically° » |
Spent fuel will be contained in a water filled storage pit° No gravity
water drains w111 be provided and the pit can only be drained through the ‘use
of pumpso |
| Solid waste will consist of miscellaneous contaminated rubbish and spent
ioneexchanger resins;_ Theseﬂyill be packed in suitable containersgof steel
and concrete and shipped o_ff-s_ite° (Sections.9,4}*llfl::Supplenent 1,
Question 2) | )
| Based on the foregoing, we believe Criterion 24 is® satlsfied,_,;

Criterion 25

The fuel handling and storage facilities must be designed to prevent criticality

and to maintain adequate shielding and cooling for spent fuel under all anti-

. cipated normal and' abnormal conditions, and credible accident conditions.

Variables upon which health and safety of the public depend must be monitored.
Subcriticality~of the spent and‘new “fuel willrbe.ensured at all times at

this facllitysh Spent fuel will be submerged in borated water in the fuel

storageepito “The" arrangement of fuel elements in the ‘Fuel storage pit will™”

ensure a nnltiplication of less than ‘unity evenjif'the ‘boron were somehow

removed from solution. The spent fuel storage racks will be designed so that
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the assemblies can only be inserted in their prescribed locations. The water
in the pit wiil be maintained at & low temperaturé and decay heat will be
;removed hy the servdce‘nater system; ?ﬁew fuel will be storedﬂdry;in:racks;
designed so that even'complete'flooding would produce a multiplication 6f no =
‘more than 0.9.

‘buéiﬁg refueling;{personnel ¢1117Bé protected by concrete and nater”shielding
which will maintain dose rates of less than 50 mr/hr ‘throughout the operatione‘"
-The fuel storage pit will provide shielding sufficient to permit normal occupancy
of the aréa by plant personnel° Systems w111 be provided t6 ‘monitor pit water
temperafurewand'radioactivity levels, The spent fuel handling and'storage’systems
are Class 1 structures with respect to"seismic design‘and.as”such will Be":’
designed to retain their function during the maximum design earthquake. ‘In our
opinion, these design provisions satisfy Criterion 25, (Section 9. 4, Supplement 1,
Question 25.. o o |

Criterion 26

Where unfavorable environmental conditions can be expected to require limitations
. upon the release of operational radioactive effluents to the environment, appro-
priate hold-up Capacity must be provided for retention of gaseous, liquid or
solid effluents.

The liquid waste processing system utilizes three storage tanks. Each tank
will have a capacity of approximately 8000 ft3, which is 2/3 of the primary
" coolant volume. One tank will always be held in reserve to contain any unexpected
liquid'waste.;'Normal'discharge of ‘low level 1iquid waste will be to the condenser
' water canal through a monitored line° Appropriate limitations on concentrations

of radiocactive materials discharged and requirements for necessary monitoring

equipment will be imposed as part of the licensing conditions at the operating stage
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of our reviewr The hold-up capacity of ‘this system will be sized so that under :‘
normal operating conditions the hold-up and reserve capacity will remain constant
while necessary limitations on discharge activity are met, o -

The gaseous waste processing system will normally utilize‘fonrlgas compression
tanks,»one filling, one holding gas for decay, one discharging to the atmosphere ’
vwhen a suitable activity level is reached and on standby to accommodate waste |
gases resulting from,unexpected.plant operations,: The system w1ll allow for
storage of radiolytic‘gas-for.at least 45 days. Gases will be discharged to a‘
'monitored'plant‘vent. Although unfavorable conditions are not expected to
interfere with the discharge of gaseous waste products, it is evident that
adequate hold-up capacity is available. | |

- Solid wastes will be stored on-site in'suitablebcontainers‘until shipmentu

off-site for ultimate disposal, (Section 11; Supplement i, QuestionVZ)

We believe that Criterion 26 is satisfied. |

Criterion 27

The plant must be provided with systems capable of monitoring the release
of radioactivity under accident conditionms. :

Gas releases from sources external to the reactor containment &111 be
exhausted from the facility vent or from the adxiliary buildingvvent. Both of N
' these vents are monitored. The handling of radioactive liquids will be controlled
so that any accidental spills will be confinedzwithin the'aqxiliary building‘and
collected in a drain tank.  The normal low level liqnid_waste discharge to the

condenser water canal will be monitored.
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Leakage of radioactive gas from the reactor containment or auxiliary
buxldxng under accident conditions will be monitored by the plant area radiation’
monitoring system supplemented by portable survey equipment. (Section 11.2. 2,

~Supplement 1 Question 2)

Based on the foregoing, we believe that Criterion 27 is satisfied°
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Accident Anaiysis

The applicant has described the consequences of various accidents

resulting from assumed mechanical failures and reactivity insertions. wé”- -

believe that a11 types of credible accidents have been considered and are in
general agreement with the consequences described however, it should be
recognized that a complete evaluation of potential accident consequences cannot
be made until tbe final thermal, hydraulic, and physics parameters of the core
have been determined. The consequences of these accidents will be evaluated
by the applicant when final design details are available,~and‘w1i1 be reviewed
by the Staff prior to reactor operation.

1. Maximum Credible Accident

The course and consequences of a‘double-ended“failure of the primary
coolant piping, the maximum credible accident (MCA), were evaluated by the
applicant. We believe that this accident represents the maximum potential
for off-site consequences. |

The norm for -site acceptance is the Commission's site criteria,

10 CFR 100, This regulation relates potential radiation doses to site character-
istics-exclusion distance and low population distance. The criteria state
that following a credible but highly unlikely accident’ the potential radiation
doses at the exclusion’ area boundary during the first two hours following the
acc1dent should not exceed 300 tem to the thyroid or 25 rem whole body. Also,
these same doses should ‘not be exceeded at the outer edge ‘of the low population '
zone through the course of the accident.

As stated brevionsly in this report, the Indian Point II containment has

been designed to have negligible leakage which would result in very low off-site )
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doses if the assumed MCA were to occur. Nevertheless, since integral legkage
rates of less than 0.1%/day ure difficult to demonstrate experimentally, the
applicant has provided two independent 1od1ne removal systems to limit the
‘fission product inventory available for leakage following an accident, These
systems are the internal air filtration system (activated charcoal filters)
and the containment spray system. Sodium thiosulphate w111 be inJected into
the containment spray water to aid removal and retention of elemental forms
of iodine. The Staff has engaged Dr. George Parker of the Oak Ridge National
Laboratory'to evaluate the design of these systems, and he concluded that
the following efficiencies could be expected for their operation under accident
conditions:

‘(a) Under conditions of water-logging of the charcoal filter units
which can be expected Vhen operated in the anticipated post~MCA environment,
at least 907 removal efficiency can be assumed for elemental iodine. Zero
efficiency should be assumed for the removal of organic' iodine.

(b)- The‘efficiency'of the containment spray'system .ts not;greater
than 90% for.removaleof elemental'iodine° Zero removal efficiency should be
assumed for organic iodine. |

The Staff has calculated the off-site consequences of leakage of
radiocaétive fission products from the containment under MCA conditions,
assuming various-efficiencies'of the iodine filtration equipment. yThe following
conservative assumptions were made:

Power level - 2758 MWt

' Equivalent I;sl“aVailable for leakage ~ 3.2 x 197 curies

(25% of total inventory)
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"Unfilterable organic iodine - S% of inventory “available for ‘leakage
. Fan capacity - 65 000 CFM each, 4 of 5 operating

. Recirculation rate -6 containment ‘volume per “hout

Filter efficiency for elemental iodine - as indicated in table below =

| Containment leakage rate - (ground release) 0 l%/day for-
first day, O. OASZ/day for next thirty days. . .

"Atmospheric dispersion - as developed by applicant
" Flow bypassing filter -.10%.

Credit: for building wake effects

‘No credit for- containment spray.system . |

The following table presents a tabulation of the potential off site-
thyroid doses using’ TID 1&844 assumptions and the assumptions listed above°
The whole body doses were also calculated but are not presented since they” _
are not limiting. To' account for ‘building wake. dilution effects, the |
model suggested by Gifford and Fuquay has been‘used. JQf ’ ‘

:Integrated Thyroid Dose (rem)

Site Boundary Low Population Distance
» . Filter . —0.32 miles — 0 67 miles

Condition Efficiency 2 hr. s 30 day
Assumptions as ; 0 870 LT 8,250
stated above g 30 ... . .. .. 30 360
| 45 210 - .. 300

9% .. 130 LT 230
‘TID-14844 assump- I 2, 390 o 39,000

tions on meteor-
ology and constant
0,17 leakage rate
(no credit for
building wake)
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, 'The.above table indicates thgt for a f;lter.efficiency‘ofl4511for elemental

iodine, the guideline doses of 10 CFR.100 would belsatisfiéd sh§qlq.there,beA

a qontainment outleakage rate of as much as 0.1%/day. at 47 psig.. As previously
mentioned, it 'is réasonable to assume 907 filter effiéiency for_eiemental forms

of iodine. - In addition, the design objéctive”fqr this containment is to have
negligible outleakage under MCA conditions.“ Undér‘;hese_ci;cumstaqces the
potentialvconsequences of the_ﬁaximumvcredible accident incident to opetation

of the Indian Point’II facility would be well.withinrthe>10 CFR 100 guidelines.

2. Minor Accidentgerelegges of Radioactivity

In addition to the‘release_of radibactivity under MCA conditiohs,
several other means for the accidental release. of radioactivity from this

" facility have been identified. These are:

- (a) Steam generator tube failure
| Tﬁe'applicant has stated that a steam generator.ﬁube

failufe would result in the blowdown of a significant portion

'rof the primary;systeﬁ'(aboutﬂégooo,b0b1Cufeet)cintolthe.1;&
secondary §Y§€éﬁf”ﬂﬂhdér these conditions, a reactor scram and
turbine trip would be initia;ed‘by the low primary system
pressure trip and the secondary system steam wqqld be dumped
to the turbine condenéers. The steam dump capacity of 407%

,of full loadbwould pregent_operaﬁion of the stéam;generator
safety valvgs ana conséquent discharge of radioactivi;y to the

,vatmosphere_via-tﬁisrroutef However, radibac;iQity would be
released via,the steam exhaust of_;he air ejector. The air

ejector effluent.is monitored for radioactivity amd would be
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diverted to the containment under these codditibnsp-,Thds’ghe_
only radiocactivity release would occur before' the air -ejector
effluent is diverted.

The potential off-site doses for this accident have been
calculated assuming the primary coolant contains the fission
products estimated to result from 1% failed fuel elements. 'The

most significant isotope is Xe-133 (concentration 200 uc/¢m3),‘z

_and about 32,000 curies would be injected into the secondary

system during the entire blowdown-peribd{ “Thé contribution
from the-reméinihg isotopes would be less than 10% of the- total

actiV1ty.‘ The applicant has estimated that less than 13,500 ~

curies of Xe-133 would bé released before the air ejection

exhaust is diverted to thefcontainmentfffTﬁehétéff,éélculéted

‘that the resulting off-site whole body dosé would be less than

0.5 rem.. ' We believe that this estimate is conservative, since

the primary coolant would normally contain’significantly less

fission‘pfodﬁéts than assumed. - -

Leakage from gas storage tanks

'The;mgxiﬁhm Aﬁtiéipated quantity of g;§é6Lé‘wastes in one
storage'féhk ié approximately equivalent to 13,500 curies of
Xe-133. &Hé;é:tanks'are in ventilated conérete cells such
than anyireleése or leakage would be.éxhausféd throﬁgh the
plant vent. The potential 6ff-site*whole gdé;:éxpOSUre under

these conditians»would-bé less than‘O.Sfrém:
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Leakage from auxiliary bﬁiidiqg.;

A
3

- The backup pumps for the recirgulatiqn:sys;gm g;e{{ocated
in the auxiliary building and would be required to pump water
containing radioactive:fission,prqducts if both }owjhead
safety .injection pumps.within thgfcontginmgnt failé@naﬁter a
major Loss-of-coolant accident,w_Leékage frqm those portions

of the system located .outside the containment represents a

potential means for the release of radioactivity. However,

‘these components will be designed for minimum leakage and

filters to the plant vent. fo the cqmpopeq;s_ip thgvsysteml
were to leak at three times the speciﬁied rgte,‘the two hguf
potential thyroid dose at the site boundary ﬁrog this
source would be 2.5 rem.

Leakage through fan-coolers

. .. The cooling coils for the‘five fan-coolers are cooled by

water supplied by the .service water system at a pressure of

- 20-25 psig. During a period following the MCA the containment

pressure is above the service water pressure and a leak at these )

coils would present a direct path for radioactivity to escape

the containment. To preclude significant leakage through this

. system the applicant has proposea»the,following:

(1) -The:¢ontainﬁent Jeaéage_tests‘will be performed with the
service.watef,system depressurized and vented to the atmosphere.

These periodic tests should assure that significant leakage
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paths do not exist atfthese cooling .coils (the désign pressure
of the coils is 150 psig). Also;'thé individual cooling coils
- can be pressurized internally to test their inteégrity.-
"'(2) The service water discharge will be continuously
monitored for radioactiv1ty. 1f leakage'is detéEted valves and
" test lines have been provided so that’ the leaking system can ‘be
 identified and the leakage terminated,'«f:”“';w
~In view of the short tine period that the contaidﬂent?ﬁress&re is' above
20e25 psig‘(about‘one;half‘hour if four fan coolersiand'one containment spray
operate on emergency power) and the ‘safeguards provided for‘detecting and
isolating 1eaking ‘systems, we believe that operation of this system in the
manner proposed is acceptableo“ ‘
i . o
Items a and b, above, are examples of a class of‘accidents with lesser
consequences than the MCAihdt which are considered nore;lihelv*to occur. In

our judgment, the off-site consequences calculated-forieachu(0£5+rem{vhole

body) are acceptable in view of the small likelihood of occurrence.

i }

Items ¢ and d, above, are examples of paths of leakage of ‘radioactive
effluents which have not been specifically considered 1n our evaluation of MCA
consequences. In’ each case we believe that the additional potential exposure -
that could be experienced are acceptable.

VII. Research and Development

On all components which are inmortant for the Safe operatidn'of Indian Point

Unit No. II, the architectural and engineering criteria have been described.

i

At this stage in design, the applicant ‘has not’ yet completed the final layout
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arrangements and design details of _many components and systems of the plant°

Programs are-being conducted which. will aid in determination and evaluation of

Lt E
Sl Tl g “

; the final design. These include:

1. Development of final core design and final thermal hydraulics, and
. phyaicsvparameters. |
2. Research and. development. on the‘air_recirculation.system
halogen filters. . -
3. Research on consequences of failure of core coolingﬂsystems and :
.- development of means to ameliorate the consequences;”‘f':"i"L”.Qf“h'g”"
”%Aib Development of:.the: emergency core cooling systems to’ prevent fuel damage

: £following primary system piping failures.

-Our evaluation of - the information submitted thus far leads us to believe

,that acceptable. design-details can. be evolved from the programs proposed.

At a . later state _of development, a description of the final design derived on

- the’ basis: of these programs will be submitted by the applicant and will be

VIII.

evaluated by the Staff.

Technical Qualifications .

This application for a provisional construction permit hasvbeen submitted
by Consolidated Edison Company. of New York, Inc., which Will operate the facility
when completed. . The applicant has been operating Unit No. 1, also a pressurized
water ‘reactor, for about four years with considerable success. |
-'The nuclear subcontractor is Westinghouse Electric Corporation.l Westinghouse
has been directly. associated with. the desrgn and operation of many pressurized

water nuclear power plants of generally similar concept to the proposed Indian

Point II facility. These include Saxton and Yavkee which have operated
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succesefully, and San Onofre, Connecticut vankee and Bfodedod5&hich?ére~“"ﬁ
presently ‘under construction and are expected to be ‘in- opération: by the’ time -
Indian Point IIL islcompleted.

Based on these considerations as weil'aé'upcn;oer'evaluatioﬁ“ofnthe
responsible personnel, we have concluded that there is reasonable ‘assurance that
the applicant aﬁd its princtbéllcontractét ccllectiveiy are technically qualified

to design and construct the proposed Indian Point 11 facility.-

Report of the Advisoty'Coﬁmittee on Reactor Safegqatds:#ﬁ_

As noted previoeslg,}e Succommittee‘of thelAinsc;y Cqmmittee on Reactor
Safeguetds'(ACRS)‘met‘with‘repreSehtatives of COnSthdateq'EdiSon'Company/of
New York, Inc. on March 30, May 3 and June 23, 1966, to discuss the design
and safety eeestions reiatéd:to the proposed facilitz;'“During its seventy=-
eecond;isevecty-third, eeveh;y}fifth; and élso'a'speciallmeeting‘on August 4-~5,
i966; the'fcli‘AéRS{ﬁet.with,the apﬁlicant to discuéé‘tge:proppsed'factlity.

A copy of the ACRS letter to the Coﬁmission<concefciqg the Consolidated

Edison Company of New York, Inc. application for a construction permit for -

Indian Point Nuclear Generating Unit No. 2 is attacbeq:as.Appe661X‘A.!

.The ACRénin thisﬁlette: jncluded.severél*co@meﬁtswapd recommendations:
concerning the design of the proposed fecility'which hage:been discussed in
the. body of this repo;t.ﬁiwe have considered eéch'Qf?theée,matterS'ahd believe
they»should be handledias’recommended by'the ACRS. Thew;etter then concluded
"o, . the proposed}reactor.can be constructed at the Indiaﬁ'Point'Site'with
reasonable assurance that it can be operated without undue risk to’ the health

and safety of the public,"nu



X,

- 71 -

Conclusions

Based on the proposed design of the Indian Point Nuclear- Generating Unit
Ne. 2, on tﬁe.criteria, principies and‘ﬁesign.arrangement34for systems and
components thus far desc%ibed,'which‘ingludeS’a11'of the important séfetywitems,
on the calculated potential consequences of routtﬁe and accidental release 65
radioactive materials to' thé enviroms, ‘on the ‘scope of‘theldeveiopment program
which will be conducted s an& on the technical céﬁpetence'of.the'applicant and -
the principal cbntrhctor, We have concluded that,-in accordance with the.
provisions of paragraph 50.35 (&), 10 CFR 50:

1. The applicant has described the proposed design of the facility,
including the principal architectural and engineering criteria for the design,
and has identified the major features or components on wh;ch further technical
information is required;

2. The omitted technical information will be supplied;

3. Research and development as required to resolve the safety questions
with respect to the features and components which require research and develop-
ment will be conducted§

4. On the basis of the foregoing, there is reésonablé assurance that
(1) such safety questions.will be satisfactorily resolved at or before the
latest date stated in the application for the completion of construction of
tﬁe proposed facility, and (2) taking into cons}deration the site criteri&
contained in Part 100 of the Comnission's regulations, the proposed facility
can be constructed and operated at the proposed location without undue risk

to thé health and safety of the public}
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5. The applicant and its contractor are technically qualified to design
and construct the proposed facility; and

6. The issuance of a provisional construction permit. for the,p;oposed 
facility will not be inimical to the common defense and security or the
health and safety of the public.

In summary, we. have concluded that there is reasohable assurance that the
Indisn Point Nuclear Generating Unit No. 2 can be constructad and operated

at the proposed site without endangering the health and safety of the public.
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. pro;cctiva faatur@@ previously provided in other planta of this. type.iw

- of weld areas to reduce the possibility of leakage in these areas.:

| ,ADV!SORY COMMITTEE ON REAGTOR SAFEGUARDS e

~ UNITED STATES. ATOMIC ENERGY comwusson =y

Chairman :
U. S. Atomic Emergy Commisaion -,
vViashington, D. Ce . S

PR

'«*ubjeéﬁ: REPORT ON nmxm POINT vucmzm cmmxm umr so. z "

a Dear Dr. $eabors'ﬂ 17 >i"'nf ﬁ   ~;i{Ltf”

o At its oevcnty-fifth mﬂetiag, July 14-16 1966. and 1:5 apecial maetxng f  ﬁ ’
~on August 4-5, 1966, the Advisory Commictee,on Reactor Safeguards com=

pleted its review oi the application of Consolidated Edioon Company ~ '
of New York, Inc. for authorization to comstruct Indian Point Nuclear .
Generating Unit No. 2. This project had previously been considered

© . at the seventy-gecond and seventy-third mectings of the Committea, and L
" at Subcommittee meetings on March 30, May 3, and June 23, 1966. During

its review, the Comnittee had the benefit of discussions with represen~

 tatives of the Consolidated Edison Company and their contractors and - oMb

-+ consultants and with representatives of the AEC Regulatory Staff amd - . = = '

-~ thelr consultants; The Comnittse also had the benefit of the documents =~ 7 -
’ 118ts.d ' . Co S . . . .

The Indian Point 2 plant te to be a presaurized wnter zeactor system

utilizing a core fueled with slightly enriched uranium dioxide pellets
contained in Zircaloy fuel rods; it is to be controlled by a combiration

 of vo¢ cluster-type control rods and boron dissolved in the primary

coolant system., The plant is rated at 2758 MH(t); the gross electrical -
output is estimated to be 916 ¥Mi(e). Although the turbine has an ads .
ditional calculated gross capacity of about 10%, the applicant has

gtated that there are no plans for power etretch im this plant. -

. The Indian Point 2 facility is t&e-iatgest veactor that has been éon-Qkaﬂ
' aidered for licensing to date. Furthermore, it will be located in a
. zegion of relatively high population density. For these reasous, .

4

particular attention has been given to improving and supplementing thé

Th prcooseﬂ deaign has a reinforcad concrete coutainmﬁut with an in~ R
&erral steal liner which is provided with facilities for pressurization

The conte ~ument design also includea &an internal recirculation




i')The Indian ?éint'2 plant is provided with two safety injection systems
- for flooding the core with borated water in the event of a pipe -

TN
ARG LN

n}i should be reviewed to assure adequate design congervatism. The
- Committes believes that these matters can be resolved during cone

;" Regulatory Staff and the Committee should review the final design '
.~ of the emergency core cooling systems and the pertinent structural:
| ‘members within the pressure vessel, prior to irrevocable commitments
- relative to construction of these items, e e

D The applicant also proposes to install a backip to the eﬁergency“cdr;
"+ cooling systems, in the form of a water-cooled refractory=lined .

i yetdeal and experimental bages when the design 1is completed. -

~ enticipates negligible leakage from the containment, two-independent;:
means of jodine removal within the containment have been provided. :

. and a containment spray system which uses sodium thiosulfate in the -
- Bpray water as a reagent to aid removallof_elcmantgl iodina, - |

.~ surrounded by concrete shielding which provides protection to the -
- containment against missiles that might be generated if structural .

. failure of such components wera to occur during operation at pressure,
- This includes missile protection sgainst the highly unlikely failure
. - of the reactor vessel by longitudinal splitting or by various modes :

.., other characteristice such as pump discharge pressure may ‘be ap-
. .propriate. The forces imposed on various structural members within '

" The applicant stated tﬁat;'eﬁen if'albigﬁifiégﬁéffiactién-of ihéﬁéore;

- would not penetrate the bottom of the reactor pressure vessel ow
to contact of the vessel with water in the sump beneath it. -

Youorable Glenn T. Seaborg S ® 2 e AUG 6 195.6-» -

containment spray system and an air recirculation system consisting - = . °
of five air handling units to provide long-term cooling of the con- . -
taimeent without having to pump radioactive liquids outside the , . = - .
containument in the event of an accident. Even though the applicant '

These are an air filtration system using activated charcoal filtets,

The reactor vessel and various other components of théfayStemvéxé,

of circumferential cracking. The Committee favors such protection. -
for large reactors in regions of relatively high population density.’

rupture in-the primary system. The emergency core cooling systemg
are of particular importance, and the ACRS believaes that an increase
in the flow capacity of these systems is needed; improvements of

the pressure vesgel during blowdown in a loss-of-coolant accident

struction of these facilities. However, {t believes that the AEC ~

vera to melt during a loss-of-coolant accident, the meltaed portion ..

atainless steel tank beneath the reactor pressure vaessal. 'The cémﬁ
mittee would like to be advised of design details and their theo-



:f Attcntion chould also be given to qualicy control aspecta, as uell

. :fiﬁ""‘f'm‘.- .

e system ¥upkurc ot disruption of the core, which could impair the

In order to reduce stdll futthéiﬁthé)lbﬁ.ﬁiobability-6f'brlmaryAij

propasals,_as soon as thesa are available.fi;yﬁyf,, ,3‘,_,>5_1‘

'1;;:2;n Groat attention should be placad ln dasign on in-aarvice

" AJ5-"he Cormittee recowmnends that thosa items be vesolved between the:
- AEC Regulatory Staff and ehe applicant as adequata 1n£ornacion 13
S davelcped.4" el Cn . o siTin

o The applicane has made stu&ies of resctiviey eycureions reaultins v
. from the improbable event that structural fallure leads to expulsion !
"of a control rod from the core. Such transients should be limited

- problem is complicated by the existence of sizeadble positive re-
©activity effects associated vith voiding the borated coolant water,
‘particularly early in corxe life. In addition, the course of the -
.. transients is sensitive to various parsmeters, soma of vhich remain
7 to be fixed during the £inal design.. Westinghouse representatives -
" reported that the magnitude of such reactivity transients could be
- yeduced by i{nstallation of s0lid burnable poisons in the core to

{'f} by reducing the positiva moderator coefficient., Tho Committee asreaa
. with the applicant®’s plans to be prepared to install the burnsble -

; veactivity transienca as .gv0n ae the core deaign in gat..

Honorable Glenn T. Seabo:s - e - <_AU_G_I'1_'6 1985 S

syatem rupture, the applicent should take the additional msasures.
noted below. The Committee would like to review the results of
studies made by the applicant in this connection, and connequene

1 Dasign and fabrication aechniquaa for the en:ire primary

. system should be revisved thoroughly to assure adequate

 congervatism throughout and to make full'use of practical.
.. eristing inspection techniques which caa prcvide atill

. greater assurance of highest qu&lity.ub,_A;?. S

- inopection possibilities and the detection of incipfent .

..+ trouble im the entigre primary system during reactor ..

" operation. Maethods of leak detection should be employed

.- which provide a maximnm of pro:ectiou againa: setious ;

“3 incidents. . o , PR L e

as stress enalysis evaluatiomn, of the containment amnd its limer.

by design and operation so that they cammot result in gross primary

effectivencss of emergency ¢ore cooling. The reactivity tromsient

permit reduction of the solubla boron content of tho moderator, theres

poison 4f meceszary. The Committee wishes to review the queetion o£



- Hanorablé Glenn f;jSéaborgbgl7; ~~wil‘}; -

" The Advisory Committee on Reactor Safeguards believes that the .

AT

”‘_~4. Errata Sheets for Preliﬁinary Safety Analysis Raport and First;

o " 5. Third Supplement to Preliminary Safety Analysis Report, :a-f

" . 7.  Fifcth Supplement to Pralimiuary Safety Analyaié Report.

'Hundue risk to the health and aafety of the public :

- 3. Second Supplemmnt to Preliminary Safecy Analysis Rﬁport.4~“”

. various items mentioned can be resolved during construction and ;]
- that the proposed reactor can be constructed at .the Indian Poiant .~

gite with readonable assurance that it can be Operated wi:haut

wil:81ncerely yours.

o ORIGINAL S1Gi1ED BY
DAVID CKRET. -

David Okrent

Referencas:

1. Consolidated Edison'Company of New York, 'Inc., Indian Pdinta'_,.~
Nuclear Generating Unit No. 2, Pteliminary Safety Analysia o
" Report, Volume 1, and Volume 2, Parcs A&B, received vw11f5¥

December 7, 1965.-

_ 2; Firot Supplement‘to Preliminary Safety Analyaie Report. dated fff;au

. Harch 31, 1966.
received June 2, 13606.
- Supplement . thereto, received June 13, 1966.- -

- ceived June 22, 1966.- .
6. Fourth Supplement to Preliminary Safety Analysis Reporc. te-
" e¢eived July 28, 1366, © . - "
te
",ceivcd July 28 1966._g',,

. AUG 161986
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o wide ‘with terrain
dence :is’ shown by the "
'd by’ anafinual inversion
‘lower 300 feet., The =
Vyquflqﬁ?[I] using radiosonde
. the: Yorki: . At!the 100 foot -level-of the
‘site tower, win : ring inversions in. the lower 150 feet:
N ‘oceur 16% -of -the time’ that for the short term (less than ¢ .:
" 2 hours) ground'release of eff servative.diffusion parameters used -
' in TID-14844 would be. appropriate el T e )
' The applicant's:ahalysis of the.off~site radiological consequences of a'major
2 loss of coolant assumes. a groundirélease. For the two-hour dose the inversion
v ' parameters. assumed in .TID=14844 were used and credit was taken for additional
. -7 ‘dilution’'due to building turbulence. - This ‘latter éffect amounted to a factor

- 1. of.3 at thé site boundary; (540m) and a factor of 1.25 at a distance of 2000 m,
' which is consistent with the findings of Islitzer [2]. For the 22-hour dose
crédit was taken-for.a higher average wind speed. (2 m/s instead of 1 m/s)
which doubléd the normalize'd air concentrations. This would seem most reasonable
and in fact is'éonseﬁﬁaﬁ;ye"betause'no credit was taken for mean wind direction
variability which cértainly is.a factor over a 22-hour period. For the analysis

of the long-term, 30Zday hazard consequences, temperature lapse rate and wind
speed statistics measuréd-during winds blowing from the 20° séctor centered on
NiiE (predominant direction) were utilized to establish dispersion factor
cazegories. The annual frequency of NNE winds was 15% during which inversions
occurred 427 of the time. It is obvious from an inspection of the categories
listed on page 5.2-6 of volume II that the inversion category is the major
contributor (by a factor of 10) to the long-term dispersion factor. Using
Sutton's equation modified for a long-term average (eq. 4.76 in Meteorology and
‘Atomic Energy, AECU-3066) the appropriate dispersion factors were computed.

The results were conservative since a wind direction frequency of 35% was used

~ instead of the observed annual value of 15%. ™.




'so”'wﬁaf conservatlve in llght
s perio at ‘the.

LI hversion Frequency'ln the'C
Review 89, pp. 31 :

amlc.Effect of Large ReactorfComplexes
lequlon", IDO 12041.
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' _ UNITED: STATES
DEPARTMENT OF THE lNTERlOR
L 'GEO OGICAL SURVEY"'

. er Harold Lo Prlc 5
"~5D1rector of Regulat; n -

;pe;cgn;beq lO,’.' 196?5»

'The statements were'prepared by’Henry W. Coulter of the Gébloglc ‘ -_5*;;;
Division and Eric L. Meyer of the Water Resources Dlvision, and ' e
have been dlscussed“with members of . your staff.. ‘ R

We have no obJectlon to-your maklng these statements a part of
the publlc record.'g SR .

Sincerely yours, - ; L

| : iA N m | ': a
o ~~~-»/MM/\, ' , :

e

e
. >t Acting Director
/‘/IM o
Enclosures
oY - "“”\ ,
SR “A-/:,‘_—.__-‘-:———‘t:, e :A—\H = = A . '»:""A‘\.,
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‘ ; » .--‘recorded dur:mg the past lOO years s there a.re 0o 1dent1f1able faults

or “other geologlc structures wh:.ch cou.ld be expected to locallze earth-

e

" gua‘kes. ia -the jimme'diate V.;J'.‘ei‘nit,y of .the;.site.:




1iat Green Island near ) ince“l946. The drainage area above the gage

Appendix C :

e e s,

Review of Hydrology Section of Preliminary Safety Analysis
' Report, Indfan Point’ Nuclear Generating Unit No.'2,: -
Consolidated Edison Company of New York, Inc;g%,;.wf

TR PRI

_4i'is 8 090 square miles, intervening drainage area between the gage and the
‘site is estimated to be about 6 500 square miles. The mean flow at Green
| -Island during 1946-66 has been 13 060 cfs (cubic feet per second), and the

‘corresponding flow past the site is eatimated to have been about 20,000 cfs.

Minimum daily flow at Green Island was l ,010 cfs on September 7 19645
during the period of record the flow has been greater than 4 ,000 cfs

90 percent of the time and greeter than 8 000 cfs 53 percent of the time.
The relationship of ‘low flows at the Green Island gage to low flows at the
site i3 not as readily estimeble as that of mean flow; however, it is likely
that equivalent low flows at the site are also about 1% cimes as high as at
the gage. The maximum flow observed at the gage during the period of

record was 215,000 cfs occurring on March 19, 1936, but the stage at the
site is not known. Another major flood occurred on March 28, 1913 but thex

o
&

discharge is. unknown at either the. gage or the site.




'direction only during period ) ‘ghf reahwate ;runoff. At mediuM'and

Aép.énqi% C o

Flow in the river at Peekskill‘is principally in the downstream

. through October._.;“i_

When freahwater flow is below the median point, tidal currents reverse

yat»flow during the flood tide and water would then recycle paat the site. The

wrecycling water masses would mix with fresher water coming from upstrean

and with saltier water from dounstream. "Under these conditions contaminants.

: released at the site would disperse both in the upstream and downstream

direction.

The Hudson River. downstream fron the site-ia not used‘for_drinking
water supplies; however, at Chelsea, 22 miles upstream.from the site, the
city of New York has installed facilities for pumping water from the Hudson
to augment other sources in emergenciee or during extended periods of
drought. Contaminants released to the river at the site would not reach
Chelsea, except when freshwater flow drops below the median point. Duriné

these perioda, contaminants would be dispersed in a large volume of- water

.extending both above and below the release point prior to reaching the

fintake._ The highest concentrations uould remain near the releaae point,

the louest at the upstream and downstream edges of the spread of the contam-‘

inent. - It would take a number of tidal cycles, probably more than five,

before the contaminant could extend to the Chelsea intakes. A quantitative




)
iz

number of. tidal cycles‘r v

. istics in this reech.i v'
ﬁ: supported by the Atomic;

'fjdsts to permit-an'adequst

estimate of the number of;tidal cycles required or the amount of the

ed or | unt of: dispersion cannot be

readily made without dsts,on tresn velocities snd dispersion chsracter-

. The study wss carried ‘:t by the Chesapeake Bsy Institute (Pritchsrd -

- ~and others, 1962) to determdne the dispersion of sn sssumed instantsneous

V?.:«contsminsnt release to-th river at the Battery in 1ower usnhsttan.

Current velocity snd ssl,nity dsts were obtsined by the Coast Gusrd at 55

\ -

’ststions extending from the Lower Bsy to Highlsnd Falls New York sbout
8 miles sbove Indian Point. Dye dispersiou experiments were csrried out

‘in the hydraulic model of New York Karbor located at. the u.s. Army Engineers-

Waterways Experiment Station in Vicksburg, Hississippi. This medel can
reproduce the prototype tidsl fluctustions, current velocitiés and
sslinities as far upstream as Hyde Park, New York, about 40 miles above
Indian Point. ‘One of a series of dye dispersion experiments‘indicates

that with a flow of 6,000 cfs, traces of a contaminant would move about

- 22 miles upstream from the release point between the 5th and 10th tidal

cycle and would have a concentration at the point of about 5 X 19'13 per
cubic meter per unit of released contaminant. The fsrthest‘upstreah eitent
of the contaminant was found about 25 miles above the release point'shd
reports of the study do not concern the river above that point.‘ A mathe~
matical analysis using the current velocity and salinity data in a computer
program yielded comparable results’ . -,i;“

The’figures above are of courseinot directlylapplicebie to releases at
the site, but information from this study, along with general iﬁ%drmation

-3-



- was from 2 to. 2 5 feet above aea 1eve1.

A ‘Appendix“C’ "

On the river, indicates that dispersion would be substantial.
The stage of the Hudson Riverrnear the aite is affected by tides. The
range of the tide has been measuredaa »a,tide gage near Verplauk New York,

about 3/4 of a mile downstream from the site sporadically from 1919 to 1930

'(Schureman, 1934) Monthly aversge tidal ranges were found to be on the

order of 2 5 to 3 feet. Referred to Sandy nook sea level datum, ‘the mean

low water level was about 0 5 feet below sea.le; lfyand mean‘high water

High stages at the site are due primarily to high tides caused by '

fstorm surges from the ocean. Freshwater floods alone are not likely to

:lead to the highest stages at. the site, because the river has a8 high cross=

sectional area in comparison to ‘the maximum floods observed. Tidal storm.

surges caused by either hurricanes .or extratropical storms. have been

vobserved to travel up the Hudson. The highest storm surge in the Hudson

e

in recent years occurred in November, 1950, when a stage of 7. 4 feet above
mean sea level was observed at Peekskill by the Corps of Engineers. Storm
surges considerably higher than those of November, 1950, are a possibility.
Wilson (1960, p. 64) in a theoretical study of hurricane storm-tide in

New York Bay has computed maximum storm surges of 8.7 feet above predicted
astronomical tides, on basis of transposing the track of the ma jor 1938
hurricane to the Nevaork Bay area. Storm surges can travel up the Hudson
as far as the site uithout diminishing in height. If such a storm Surge
were combined with high astronomical tide, stages near the site might reach

10 to 11 feet.
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File 800

Fi ; 7.1 v1ew;the Prellmlnary Safety
"ralfcomments upon the radloactlve hazard

Dr. Rlce s’report;and the Prellmlnary Safety Hazards Report were then

;sent to Mr. John T. Gharrett ‘Regional . Dlrector, Bureau of Commercial

‘Fisheries, Gloucester, Massachusetts for discussion. and comments with
‘local representatlves of the Bureau of -Sport Fisheries and Wildlife
and the State of New York Conservation Department This letter
represents the comments of all three of these agen01es.

We belleve that plans for control and disposal of radloactlve materlalsv
‘are- generally adeqnate to protect fish and wildlife in the v1c1n1ty of .
“the proposed plant. We request, ‘however, that the license require the
company. to conform to standards on disposal of radioactive effluents

of the State of New York, as well as those of the Federal Government.

The recommendations in Dr. Rice's report deallng with radloactlve -
~hazards to fish and wildlife should be carrled out by competent flsh

and wildlife experts to ensure that no adverse effects. occur. ” We
request that the applicants be required to consult with local’ personnel -
of the Fish and Wildlife Service and the State of New York Conservation
Department in developing and approv1na,a&ahs\£or surveys needed to carry
out these recommendatlons. s :

et - =




to bring’ about.rea
- env1ronment werfe

of measures: t ' ‘ o ‘
of these measures’ f "-. R o <

(3) :Develop pre= constructlon studies acceptable to conservation
officials of the Flsh and Wildlife Service and the State of
New York of thermal and other effects upon fish; the need for
and design of fish screening facilities; and the need for, the
design of, and the standards required for modification of

3 “plant structure and operatlon to minimize any fishery problems.

i - (4) Meet with conservation officials of the Fish and Wildlife
' Service and the State of New York at frequent periodic
intervals to discuss plans and results of all studies to
minimize hazards to fish and wildlife.

We are sending copies of this letter and Dr. Rice's report to the State
o of New York Conservation Department; Bureau of Sport TFisheries and
[ : Wildlife, Boston, Massachusetts; and Bureau of Commercial Fisheries,
~ Gloucester, Massachusetts, for their information.
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" York City boundary line. , ' T e

‘Appendig-b o :;. ~ January 17, 1966
A PRELIMINARY EVALUATION'

OPERATION OF THE PROPOSE

The Consolidated Edlson Company of New York _Inc., has applled

“.to the Atomic Energy Commxssion for liCenses to construct and operate a

“nuclear reactor in Westchester County, New Ybrk. The proposed reactor

o7 1‘

~will be the second nuclear facllity at the Indlan Point s1te, the first

r\‘

' hav1ng been in operatlon for over 3 years. The site tomprlses approxi=il

'mately 250 acres of land on the east bank of the Hudson R1ver at Indlan

Eoint,'Village of Buchanan in upper Westchester County, New York. The

site is 2.5;mi1es southwest of Peekskill and about 24 miles north of New

iy

We understand that the jurlsdlctlon of the AEC in the 11cen31ng<
£
and regulatlon of nuclear power reactors is 11m1ted to matters pertaining

‘to1ra§iologicab:safety.'uFor that reason, our comments in this report are

dividediinto two categories. The first category pertains to radiological

Page 1 of 10 pages
\
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S

';Thxs is the type used in Indlan Point Unit No. 1 Brookwood New Ybrk

v,evaluate the possible

$

-3fer1es of the erea;

2. Dgscriggion 6£-§hg Facilitx ST - wi;.

Generating Unit No. ‘2 will be constructed adjacent to Unit No. 1

and will consiet of a; reactor containment building, auxlliary building,

-‘::‘.-‘ .
. e [

;control room, and turbxne bu11d1ng as the major. structures.
o f

The reactor will be. a pressur1zed water-type cooled by ordinary

A
2

water which is kept under sufficxent pressure to prevent bulk boiling.

&
b4
)

fand the ‘Yankee Power Facil1ty, Massachusetts. The water, after 1eav1ng

" the reactor vessel, passes through a heat exchanger where it yxelds its

_heat to another separate stream of water which is thereby .converted- into .

o

Page 2 of l0pages




Steam;~bThe>reactoE“cool em will be arranged aa four closed reactor

J.

_coolant loops connected in: arallel to the reactor vesself'each containino

S a reactor coolant pumpurnd 8.8t am'generator.v An electrically heated

}pressurizet will: be connecte -to one of the loops. The reactor design

- P

:calls for a thermal output of 2 758 megawatts and a net electrical capac1ty'

vof approximately 873 megawatts.i“

Condenser circulating water will be drawn from the Hudson River\
}through a floating-debris skimmer wall and eight separate screen wells at
-a flow rate of 840 000 gpm. The circulating water wxll be discharged back

‘into the river far enough away from the intake to minimize recirculation.u

3. Radioactive Waste Disposal Facilities - ) oo I A
) The waste disposal system is designed«to collect, monitor, and’
"process'for safe_disposal(all solid, gaseous, and liquid w;stes.
The maximum rate'of solid waste accumulation will occur during‘;Q
;refueling periods and the minimum during normal operation. Solid wastes,
lsuch as sampling paper, cardboard wood, paper, broken or contaminated
glassware, filter cartridges, etc., will be compressed by a hydraulic
}bailer into SS-gallon drums, These drums will be stored prior to shipment
offsite. Spent ion-exchanger resing will be stored in a resin storage
|
-tank until a sufficient quantity has accumulated for- packaging with con- -
'crete. Normally a minimum of ] months will be: allowed for decay.
Gaseous wastes willlbevstored in tanks untilpsample analysis
»indicates”sutficient decayvto.warrant“release,to‘the environmernt. Thrce
{

-Pige 3 of 10 pages:
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”Appendixin‘ -

‘tanks will be provided for "nor‘“l"l operat:.on W1th one tank flllmg, one in ‘

decay, and the third d scharging

‘;fis-suitable for processlng through the evaporator train, or ‘to the condenser
fcooling waters dlscharge 1f wastes can be released withln the tolerances

.;established by T1t1e 10 Part 20 ‘of the Code of Federal Regulatlons. The I e

......

1,,.

5positive pressure to . prevent accumulatlon of a potentially explosive mix=

»ture of hydrogen and.oxygen.‘ Liquxds from the evaporators may be d1scharned
lto the evaporator concentrates processlng train for f11trat10n, removal of
cations in demlneralizers, and then storage in the steam jacketed concen-
trates holding tank. From this tank the solutions Wlxl be either trans-‘
ferred to the borxc acid tanks, or returned to the concentrates processing

train or waste hold-up tanks for reprocessing by the evaporator traln.

Concentrated solutions from the evaporator will be placed in SS-gallon

Page 4 of 10 pages




~ years. has had no detectable;effect on the environment.

' 1

o

Similar results have ‘been obtaxned in a 2 year post-operational
survey conducted. by members of the Bureau of Radlological Health Serv1ces

in New York State Health Department, the Middlegown District Health Offiee,

" and. the Rockland,aﬁd Westchester Health Department, and by biologists from

. the Bureau of Marine Fisheries in the New York State: Conservation Depért-

ment. Similar results also have been obtained in independent studies by
Dr. Merrill Eisenbud, Director of'Environmental'Radiation,Lébdfacory,

Institute of Industrial Medicide, New York Uﬁiveréity.'

. o . Page 5 of 10 pages
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Avpendix b

‘,

,‘,square feet.»

The Hudson Rive_.

B The hazards of»contamination of water supplies by radioactive
:ff effluent wastes from'the'Indian Point plant are considered minimal ~In

.1 the reach of the Hudson River that could be effected, river water is used

only for industrial cooling; However, the c1ty of New York 1is now in the

l

process of constructing a river water pumping station at Chelsea in Putnam

: County to pump Hudson River water into the County system. ' . : . E

There are exten81ve commercial and sport fisheries 'in the Hudson
River. Sport fishing is concentrated mainly on- striped bass and white
: perch. The predominant,commercial,fishery-is the shad fishery. " During
1964, 181{865 pounds of shad Were‘caught in the Hudson River. 'Approximately
149,000 pounds of this catch waslcaught by stahe gill nets south of the
Peekskill area.’ Less: extensive commercial fisheries include herring,

striped bass, American eel, sturgeon, white perch tomcod,;and American
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fisheriee for shellfish

some

’

he maximum safe rate of discharge. However, radioactive isotOpes areu

;adsorbed onto sedimentsmand are c:ncentrated by organisms which requ1re_
many of the stable forms of these elements for their normal metabolic

,-activitie31 In" addition,'some organisms concentrate rad10130topes not

:

normally requ1red but which are chemically similar to elements essential

for metabolism . Furthermore, distribution of radionuclides can occur by

~ their transmission from ‘one organism to another_through various trOphiC

levels of the fooa web>and by the migration of organisms from the area.

The Indian’Point7Eressurized Water Reactor No. 2 has been
» /- .' . .
designed to operate with a minimum of environmental contamination by

radicactive effluents. Radioactive materials that are released to the
: > -

/
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, env1ronment, however,

r

: that every effort possible be made to safeguard these fisheries. There-

the max1mum permissible li

of Federal Regulations

It is concluded. ha

'... Although it ell established that certain levels of radio-

active wastes can be discharged into the aquatic environment without

2]

.adverse effects on the fisheries, it is essential to determine whether

such discharge adversely affects the organisms in each specific area.

In view of the exten31ve fisheries in the Hudson River it is imperative

fore, it is recommended.a
(a)~.That eéoiogieeifsurvevs he initiéted as.soon as possible
and eontinuedion a regular bssis%to determine the effects
of resttor effluents on plant'and animal communities.
(b) That the radiological monitoring'nrogram be conducted}on
a quarterly b8818 and 1nc1ude representatives of the
ecologically 1mportant groups of: aquatic organisms and

sediments.
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(e)-5And that the Rad10biologica1 Laboratory be placed on the

‘dlstrlbutlon list to recelve copies of the survey and

. &
v

K o .monltorlng reports for rev1ew 1n determlning whether or

v

not unsafe levels,qf redloactivity have been found in

the water, sediments; or biota,

Possible Effects of Increased Water Temperature on Fishery Organisms

Large volumes of heated.wate?fdischarged into an'aﬁnetie environ;
ment from a nuclear steam.generatinglpiént can tesnlt in a significant‘,k_’
increase in the temperature of the environment neer the plant} The'Eémpere-
ture rise may or may not be suffic1ent to cause’ mortalnty among the
organisms present, but subtle biological changes could occur causing long-
term changes in the'fisheries,

The thermal gequirements of a fishery organism cannot be stated

. with any degree of accuracy. By "'thermal requirements' here “is meant the -

A

temperétﬁrenlimiﬁ;<whiéh will permit survival at a level which allows fbf

g
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}restxng metabollsm during elevated'temperatures may rob- an organism of

the agllity needed to: capture 1ts food. It has been proposed that the'

‘upper limit of requlredttemperature for any spec1es of flSh sh0u1d not

, exceed that whlch would curtail act1v1ty below 3/4 of the optimum, i.e.,

3/4 of the max1mum difference between act1ve and resting metabollsm.v
(Brett 1960) u : :

Although a temperature rise in the aquatlc env1ronment ‘may resui
4in a change in species comp051tion, increases in total product1v1ty near
;warm water outlets from conventional power plants have been observed.
‘Therefore, it wiIl be necessary to follow caretully_any'Changes in total
productivity in order to properly evaluate the effects on fishery organisms

from discharged heated water.

Literature Cited
Brett, J. R. 1960. Thermal requirements of flSh“'3 decades of study,=
1940-1970.7 13:4 Biological Problems in. Water Pollutlon.' S.

Public Health Servzce, Robert A. Taft San1tary Englneerlng Center,

Technical Report W60-3, p. 110-117.
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Appendix D=1

UNITED STATES

ATOMIC ENERGY COMMISSION
WASHINGTON, D.C. 20545,

July 27, ‘1966 *

Mr. Clarence F Pautzke
Commisaioner o

Fish and Wildlife Service " ‘
U. S. Department of the Interior
Washington, D, C. 20240 '

Dear Mr. Pautzke;

Thank you for the report of the Fish and Wildlife Service, attached
to your letter of July 13, 1966, concerning the effect upon fish and
wildlife of the proposed nucleat power plant of the Consolidated -
Edison Company of New York, Inc., Indian Point Nuclear Generating
Unit No. 2, Buchanan "New York (Docket No. 50-247).

With respect tq the comments on page 2 of your letter concerning the
potential hazards from other than radioactive materials, the Atomic
Energy Commission's regulatory jurisdiction is limited essentially to
matters of radiological health and safety and the common defense and
security. The Commission is without statutory authority to impose
conditions in its licenses relating to the thermal and other non-
radiological effects of the licensed activities. This position was
explained in a letter, dated May 2, 1966, from our General Counsel to
the Solicitor of the Department of the Interior. It was also ‘reflected"
in our testimony last May 13 before the House Committee on Merchant
Marine and Fisheries on H. R. 14455, H. R. 14414 and H. R. 9492.°

With respect to the comments on page 1 of your letter concerning the
State of New York, the AEC and the State of New York are presently
engaged in a cooperative rélationship goveining the regulation of
nuclear materials. The essential elements of.that relationship are
set forth in an agreement entered into by the State and the AEC and
in an 1mp1ementing memorandum of understanding Both documents are
attached. :



-

Mr. Clarence F. Pautzke ' ‘L:ka-:fjif*" July 27, 1966 . .

We have been advised by the Consolidated Edison Company that there

. have been several informational meetings between the Company and =
representatives of various New York State agencies, including the
State Conservation Department, concerning operation of the Indian
Point plant; that frequent inspections of the plant have been made
by State officials;:that such meetings and plant visits will continue
in the future; and that the:.Company would be very pleased to have
Fish and Wildlife representatives participate. We have also been
advised that the Company is supporting financially a Hudson River -

. Fisheries ‘study which includes the waters in the vicinity of Indian
Point; that this study is directed by a policy committee consisting
of Mr. E. L. Cheatum, Assistant Commissioner of Conservation, New
York State, as Chairman; Mr. Thomas H. Schraeder, Assistant Regional
Director, Fish and Wildlife Service; and Mr. A, S Pearson, Con-
solidated Edison; and that Mr. Cheatum has been kept informed of the
results of the thermal pollution study made at Indian Point and on

a model at Alden Laboratories.

If'you-deeire to discuss these matters further, please let me know..
Sincerely yours,
‘/s/ Harold L. Prioe
Herold L. Prioe
Director of Regulation
"Enclosures: |

1. Agreement
2. Memorandum of Understanding
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ADEQUACY OF THE STRUCTURAL CRITERIA

FOR
® o CONSOLIDATED EDISON COMPANY OF NEW YORK, INC. '
L .. SPvenfel 7. TNDIAN POINT NUCLEAR GENERATING UNIT NO, 2 wui o 500
by -

N. M. New@ark and W. J. Hall
»fThié report is concerned:with the adequacy-of:the containment.structure and
compdﬁénféifor'ﬁhe’2758‘MWt Indian'Point:Nucleg:-Genera;ingﬁUnit;No:%2;;hefeaf;erf;
referréd tdfdsﬂlﬁdian Point Unit 2, for which application:for 4 construction permit and
operatiﬁgv%iééﬁégfﬁééibeeniméde“to“the‘United Sta;esiAtomid~Energy Commission;byuthe
.ConsolidatgdediSQn Qompgny?qf.Neinb;k, Iﬁg;ﬁ:Thg fgqilityiisll0cate§-onﬁphg?eaSt:ba;k
of tthHstoq RiyerlaF.FQdian-Poipt;_villagejqf~Bgchanan, in upperlWeétcbester?Cqunty,
New YorkfﬁiﬁhéfsitEH;sfabout'24*m;1gsfpdrthfgf*thenNew ?ork;City boundary,:and 2;5:
.,milés squ;bwest*of‘?éekSkillgfNeW‘York, ~Indiaanoiﬁt Unit No. 2 will be built adjacent
fo_Unit'No, L '
] %sf‘The:rggctbr system’ consists of a‘pfessurized'waterireactdr and steam- generator
which-will be -émployed toé-produce steam for use in a steamédrivén turbinefgengrator.
Specificali&, this report is concérned with the evgluation qfuthe designi‘

criteria "thdt determine tﬁe-aEiLityvof the containment system to withstand .a design
eafthQuakeﬁof,Ojlg horizontal and 0.05g vertical*transient_grbund~acceleration'simul;anej:
ously with the other loads forming the basis of the containment designi__The.facility also
is to be designed to withstand afmaximgm_eatthquake,¥§a¢ing pf 0.15 g ho;igdntally and
O.ig vertically to the extent of preserving the ability to maintain the plant.in a
safe shut-down.condition.

- -.This report'isﬂbased'on~informatipn’gnd c;itgria set‘forth ié»the preiihiﬁ££§ﬁH
safety analysis reports (PSAR)‘ and supplements thereto as listed at the end of this
, regPrt.‘ Wenhave"also‘pattiéipated in'discuSSiqns:with th¢~§pplicant anéfi;s;rgpresent-

:'ves as well as the AEC Regulatory Staff, concerning the design of this unit.
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As w1ll be noted in the three suppl ements, a number of questions were raised .
about the de31gn of the containment and further comments on the quest1ons, answers
and criteria c;ted are contained herein. .

DESCRIPTION OF THE CONTAINMENT FACILITY

The reactor containment consists of a reinforced concrete shell in the form:
of a vertical right cylinder with a hemlspherical dome and a generally flat base
suppbrted on rock. The cyl;nder is 135 ft. in inside diameter w1th a wall thlck-
ness.of 4 ft. -6 in.; the spring line of the dome begins at an evelation of
147. ft. above the inside surface of the base of the eontainmenthtructnre, has
~ a radius of 67 ft. -6 in. and a thickness of 3.ft. -6 in. The change. in ﬁall
thicknees of the dome and cylinder at the springlline"is-to be aecompliehéd“in

such a manner that the inside radius of the dome and cylinder will be equal.

The inside surface of the structural concrete is lined With steel plate » B
anchored to the concrete shell with Astuds_. The bottom horizontal liner plate .
will be covered with 2 ft. of concrete, the top of which will form_the floor of .
the containment.

Figure '1 of Ref. 4 shows the containment base as sitting on concrete fill in

one region, with unequal backfill acting -on one side of the cylindrical containment

shell.

COMMENTS ON ADEQUACY OF DESIGN

'Earthquake Hazard and Design Procedures

The earthquake motions considered are stated in Ref. 5 as-follows:
In reply to Question 9-c, '"the plant design will comsider the simultaneous
action of horizontal and vertical earthquake accelerations. The design earthquake

accelerations at zero period are 0.lg horizontally and 0.05g vertically."

-
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. ... In reply to z-ngsti'on 9-d,::“'the statemerit i's’ made ‘th‘a"‘t":"‘ ' "TheInd:.an ‘Point Unit
No,'i_ggétainment will satisfy this relation for-SeiSmiéaIbads at“Iéégf eﬁuélyfd fhose_
,coffesﬁonding,to;the-response to 0.15g horizontal and OﬁlOQZVéﬁtical gfouhd'écceierafions
occuring simul;aneousiy."' :

.. - ..We believe that the foregoing criteria covering the earthquake ﬁdtiéﬁs are ;
reasonable and satisfactory. S o '

‘,&,g,‘?he*response spectra'tp‘be“used in the analySis.afe'giVen'ih.kef.‘S; Figsi 
9-1 and 9-2,:but a plot of spectra are not given for the maximgﬁ éértﬁqﬁaké:§>ﬁé ﬂa&é'
considgred;chattthe responéeiSpéctra to be used for‘ﬁa#iﬁﬁm'eaftﬁquaké Qréfﬁfogoftiégal
to those used for the-desigh eérthquake. ‘The applicént:hés stafédjﬁhéf;fhé Eombinédi"'
effgctsudueAto_verticalvand‘horizontal earthquake motibﬁsfwfll”be;aésﬁﬁéd‘tdiact éimﬁl-
taneously in the design.
. . _Ihg damping valvues, as revised, are given in Ref, 5 1n the answefﬂftjo';-":'queystfion
9-a. We consider that these damping'factors are aCceptablé;{aS"étéﬁédiiﬁ:Ehis reference,
.. Criteria for 'nmo loss of function" are stated in repl§ td“duéétioh'G.dfikefl_GfTﬁﬁd -
appear- adequate. A ductility factor of two (2) is toﬁbefﬁséa“iﬁ the design of aii
Class I vessels and-piping;
- The applicant has informed -the Staff that any-ClgsS‘I’eqﬁibmen; 1oc§£éd inv;.

Class .II building, -or supported by a Class II structure, will BeAprotected,f;om"damag?
during an earthquake, or will be backed up with Class I'quipment,fcapable'of ProViding
for a safe reactor shut down, located in or attached to Class I structures. :Wé cdncu¥
in this approach.

Penetrations

. The applicant. describes’ the method of analysis of penetrations in the answer

to_iuestion 2 of Ref. 6.



b

The method is_ essentially an 'empirical oné -and should be adequate. An. indication o’
aséurance of adgquacy can be*obtainediin one of several ways: fo; example, by theo-
riéicalvanglysis using-avlumpgd paramete; or finite element representation;‘by.photo-
eléstic_analysis; by~model’tests; or by adequate measurements made during proof- = &
préssgre-te§ts of the completed structures The applicant has. informed the Staff that
assurancé of adequgcy.of the large penetrations will be provided through measurementé-
and observations made at ‘the time bf the containment procf test. Such measurements
will include (a) strgin~measu:ements.to be:mgde in the area of the sfiffening ring

and in é;eas adjacent to the opening, (b) visual inspection for cracking and

(c) measurements of gross dimensional changes. We»bglieve that acceptable results can

be obtained from such measqfements and that these .would assure the adequacy of this

aspect of the design, . . ' : r
Steel Liner : < : ' _ o I Lo - .

The design of the liner and the attachment to the concrete pressure vessel is”
discussed in the answer to question No. 1 of Ref._6.r We-considgr_that aAplate'thickness
of%3/8 of an inch, as indicated in Ref. 6, can have adequate resistance to fgtigue or
repeated stresses if the welding procedures are carefully controlled. _Heqqeg.an‘in;
spéction prdcedure is essential in which all of the stud conneqtibns to the plateiaﬁd
Iiger welds are examined.. The applicant advises that 100 percent of all liner stud *

welds will be visually inspected, and that -all liner seam welds will be pressure tested.

_ anérete Reinforcement

  The prinéipél feihforéementfin the dome and cylindrical shell contaiﬁmént
vessel is listed in Ref. 4 as being "high strength billet steel conforming to ASTM -
sA-432 with a guaranteed minimum yield strength of 60,000.psi.and~ulti@ate minimum

strength of 90,000." » : S ",

-
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Si‘ this steel has a lov&é;"duCtility that the lower st:‘i'én'gt'h"”‘steell‘. commonly employed,

adequate inépectibn.andfbbn%£61 Pchedures afeﬁessentialﬁtdhiﬁéﬁre;that;thejstgglJ@éeﬁﬁﬁfﬁ}
the requirements of the specifications; the Staff has been assured that an acceptable .
GEARLREAEALS oL ations, oratt naccep .

arrangement for such procedures will: be;prqvided;:x 

Concrete‘Sﬁeériv;;ﬁéé’i”ﬁ'
| "A"&iscﬁsgioﬂféffﬁhé gheérihg~styehgth“§f:;onéféfékﬁﬁder‘yarigus;conditions-qf_,
comﬁineqffgééfﬁg'iéiéonfainéﬂ iﬁ*thé‘éﬁswéfthOquestiOQS:7_an§.8woff3ef;-§;;wThe I
applicgntvhas informed Phe.Sﬁaff”thét*thése»lgt;er statgmgnt§:mean-that-diagpngl;re;njlfy
forcemeng‘will be p;q?ided Fbiéarry‘thg enpirg:se%§miglsﬁéafvwiiﬁout participation of
the lingr o:'the éoycfetea éicepF.for th-ﬁpper area»dfithéf&oﬁé. Also the applicant
has confirmed théﬁ §hear‘wili_hoéibe»ggnsiég;edrfélpe:céffied By.qiagopal bars when.they

are loaded in compression. 1In our view, this interpretation gives an adequate capacity

A, PR
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for, hééfiﬁé”rééiéégﬁce gfﬁfﬁé'ééﬁfé{ﬁﬁéﬁfiﬁn&éf fféﬁsve}s;“ioé&ing;'
The ;ff&éé;;é ;gyéﬁﬂieéféaﬂzb Eeaafiééélpréséﬁfééuéﬂawfo §ﬁcfeaé¢d‘latéral‘
forces in the transverse direcéion arising from the action qf;theﬁéfﬁsﬁed-fdck’béCRfill
agaipst the structure. Sinéé this backfill is notvat ﬁhé_éé;é&éievgpion arqﬁnd the“eéL"
tire structure, tﬁe latéraivfdrcé distribution on the étrﬁcf#fé a;isingﬁfrom both deaa
1oad‘and seismic loading are not ﬁnifOrmly distributeduéiréﬁﬁfé;eptial}y.‘hAlthgugh the
answer to question 5 of Ref. 6 discusses this problem, thg_é#scuss%qn appears to be limited
to the state of stress in the soil. The applicant has‘infqrmethhe Staff that he will
take account of these increa;ed lateral forcgs due to seismic behavidf in proportioning

the concrete and steel in the containment vessel.

Earthquake Effects on Crane

The stability of the crane under seismic motions is discussed in the reply -
R ] . B

tc‘wstion 4 of Ref. 6.



The statement is made that "the seismlc des1gn also precludes trpplng ‘of the..crane
and the reactlon of selsm1c loads." Hence, the factors to be considered 1nvolve
“-forces 1mposed on the‘crane structure from sw1nglng loads, or the- impact of such .
audswinglng loads on other parts of the structure. It is apparent from-the discussion
‘that the appllcant ‘has considered this" matter. ‘We understand that the capabillty of the
- reactor for safe shut downwill: not be mealred by earthquake motions that might be

transmltted to the crane or through the crane ‘to other elements.

2

CONCLUSIONS

On the basis of thetapplication.and discussions at several meetings‘on'this
tOplC, we be11eve that the principal structures and components- designed for contain
‘and the other essential parts of the facillty, will provide an adequate margln of

' safety for"seismic motlons.
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1.. "Preliminary Safety Analysis Report - Description’ 6f Site and Environment,"
Corigolidated Edison Company of New York, Inc: Indian Point Nuclear
Generating Unit No 2, USAEC Docket No. 50- 2&7, Exhibit B, Vol. I, 1966.

2. "Preliminary Safety Analysis Report - Plant Design Description and Sefety
~ Analysis,” Consolidated Edison Company of New York, Inc., Indian Point
"Nuclear Generating Unit No. 2, USAEC Docket No. 50- 247, Exhibit B,
Vol. II, Part A, 1966. .

3. "Prellmlnary Safety Analysis Report - Plant Design Description and Safety
‘Analysis," Consolidated Edison Company of New York, Inc., Indian Point
Nuclear Generating Unit No. 2, USAEC Docket No. 50 2&7, Exhibit B,

Vol. II, Part B, 1966. :

4, "First Supplement to:- Preliminary Safety Analysis Report", Consolidated
Edison Company of New York, Inc. Indian Point Nuclear Generating Unit No.
2, USAEC Docket No. 50-247, Exhibit B-1, 1966.

5. "Second Supplement to: Preliminary Safety Analysis Report,” Consolidated
Edison Company of New York, Inc., Indien Point Nuclear Generating Unit
No. 2, USAEC Docket No. 50-247, Exhibit B-2, 1966.

‘ 6. "Third Supplement to : Prelimlnary Safety Analysis Report, Consolidated

Edison Company of New York, Inc., Indian Point Nuclear Generating. Unit
No. 2, USAEC Docket No. 50- 2&7, Exhibit B-3, 1966.



Appendix F

U. S. DEPARTMENT OF COMMERCE
ENVIRONMENTAL SCIENCE SERVICES ADMINISTRATION
COAST AND GEODETIC SURVEY '
WASHINGTON SCIENCE CENTER
ROCKVILLE, MD, 20852

July 23, 1966

Mr, Harold L, Price
Director of Regulation

'U, S, Atomic Energy Commission
Washington, D, C. 20545

‘Dear Mr, Price:

In accordance with your request, we are forwarding 10 copies of
our report on the seismicity of the Indian Point, New York area,
The Coast and Geodetic Survey has reviewed and evaluated the
information on the seigmicity of the area presented by the Con-
solidated Edison Company for a license to construct and operate
a nuclear reactor in Indian Point, New York.

If we may be of further assistance to you please do not hesitate
to contact us, :

Sincerely yours,

/8/ James C. Tison, Jr,
James C, Tisoﬁ, Jre
Rear Admiral, USESSA

Director

Enclosure
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Appendix F

. REPORT ON THE SEISMICITY OF THE INDIAN POINT, NEW YORK AREA

.I

In response to the request éf the Division of Reactor Licensing of the Atomic
Energy Commission, the Seismology Divisiqn”of the Coast and Ceodetic Survey has
reviewed the seismicity of Indian Point, New York éé submitted by Consolidated
Edison Coﬁpapy of New York to the AEC on December 7, 1965.
| The history of seismic events in the Indian foint area as prepared by
Revefend Jo Jo Lynch, S.J., for data up to 1955 and by Dfa James Dorman for data
up to 1963 are in complete agreemeh: with our knowledge of the area seismicity
during historic time, A cheék was also made of our files from 1963 through May
1966 and no additional earthquakearépprts were found. The ihteﬁsities of these
earthquakes do not exgeed 6'9n the Modified Mercalli écaléD indicating that the
;trongestvhéve caused gut Vé;y sligﬁt‘damageo Moreqvef,vthe highest intensity

earthquakes that have occurred in the St. Lawrence Valley and coastal New England
areas have never been damaging around Indian Point, In evaluating this histofic
informatioﬁ about'the‘intensity‘of the garcﬁquakes and realizing that the proposed
'stfucture would be constructed on. rock fotmationo the Survey is in agreement with’
the applicant’s statement that 0.1 g is adequafe for the design of the reactor
plant and containment, This 0.1 g is considered adequate even though there 1is
.evidence of much tectonic movement during geologic time. However, recent tec=
| tonic history'indicates only minor activity which is in general characteristic
tof the Appalachian Mountain Chain,
| In summary, the Survey beiievés that within the lifetime of the facilities
located on rock at Indian Point, an acéelefétion of 001-8 in the period range
of 0.3 to 0,6 without the loss of function of componéntg imporgant to safety
.

‘ahould be taken into account,

-

) U, S, Coast and Geodetic Survey ’
Washington, D, C, © June 23, 1966



