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I. INTRODUCTION 

1..Early this year the Commission issued for the "interim 

2 guidance" of Atomic Safety and Licensing Boards a Statement 

3 of GeneralPolicy, In that Statement the Commission wrote:, 

4 "The applicant ordinarily files a summary 
5 -of application, including a summary 

6 description- of the reactor and his evalua
tinof the considerations important to 

9 onToezappEEEEEEEn as amended which has been submitted by.,.  
10 CnoiaeEdsnCompany of New York, Inc, (consolidated.,: 

11 Edison) for licenses to construct and operate a second 

12 nuclear generating station at Indian Point contains informaf

.13 tion in addition to that envisaged by the Commission as 

14 appropriate for inclusion in a summary of application* 

15 Therefore this document is designated as a partial summary 

16 of the application* It includes information on environ

17mental conditions at the plant site, on plant design, of 

1.8 similarities and differences to other pressurized water 

19 reactors, analyses of postulated accidents and a brief 

20 comparison of Unit No, 2 to Unit No. 1. It does not include 

21 information relating to Consolidated Edison's technical and, 
22 financial qualifications or information on preliminary 

23 operating plans, all of which are contained in the separate 

24 testimony of Mr, John V, Cleary, President of Consolidated 

25 Edison, and Mr. W. Donham. Crawford, one of its Vice Presi

'02-6 dents.- Information about cooperation with state 'and local
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I officials about plans for cooperation with state and local, 

2 officials of matters within their jurisdiction and outside 

3 the Jurisdiction of this Commission is also contained in Mr.  

4 Crawford's testimony, 

5 In its Statement of Policy, the Commission indicated 

6 that the Summary of Application should be instructive. It' 

7 is intended to serve that purpose as well as to constitute 

8 "testimony"t when adopted by certain witnesses in this pro-,.  

9 ceeding. The purpose of this partial summary is to. inform 

10 this Board and the public in as non-technical terms as 

* 11 possible (therefore some terminology has been simplified or 

12 explained in order to meet that aim) of the considerations 

13 which convinced Consolidated Edison that Unit No. 2 could be 

14 safely constructed and operated at Indian Point.  

15 Two principal objectives in designing a nuclear power: 

16 plant are to prevent accidents from occurring and secondly$ 

17 to restrict the consequences of an accident should one occuri 

18 Many evaluations are made to meet this objective, Among 

19 things which Consolidated Edison has considered are: Simi

*20 larities with and differences frorA-'other similar plants or 

21 components, previously approved or operating; identification 

22 of further work required not only to detail but also to 

23 verify initial design concepts; and the existence of a 

24 reasoned and reasonable program for the materialization of the 

25 design -- through-development, through re-evaluation, through 

26 fabrication, through inspection, through testing, and through 

27 construction at the site -- that will,- if carried out, confirm
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01 and strengthen the initial design concepts and criteria, 

2 In evaluating the des'ign of this unit, which is in a pre

3 liminary stage of design, applicant has relied extensively 

4 upon its experience in the design and operation of Unit No.  

5 1 at Indian Point, 

6. Since Unit No. 2 is in a preliminary stage of design, 

7 details for the design of many important features and 

8 components have not yet been decided,, Therefore this sum

9 mAryo like the application, emphasizes the concepts, guide

10 lines and criteria which have been developed and which will 

11 be used in arriving at the final design of this facility,

12 This summary does not contain any new information which 

# 3 has not heretofore been contained. in the application as 

14 amended, For members of the Board and others who may wish 

15 to have more detailed information about certain aspects of 

16 the plant, footnotes are provided in Appendix A containing 

17 appropriate references, 

18 The sunmary is sponsored collectively by the following 

19 persons as witnesses: Messrs. Beckjord, Qahill, Eisenbud$ 

20 French and Moore, The professional qualifications of these 

21 witnesses appear in the biographical resumes attached as 

22 Appendix.B to this document.
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II* PLANT SITE AND ENVIRONMENTAL CHARACTERISTICS 

1 Applicant owns a tract of land called Indian Point which 

2 consists of 250 acres and which is located on the Hudson 

3River in the Town of Buchanan, Westchester County, New York, 
4i It is about 24 miles north of the George Washington Bridge, 

5 If a construction permit is granted for this proposed unit 

6 it will be built adjacent to Applicant's existing nuclear 

7 unit, 
8 Exhibit B of the Preliminary Safety Analysis Report 

9 contains present population data as well as projected popula

10 tion figures (through 1980) for a 55 mile radius of the 

012 Based upon the 1960 census, approximately 53,000 people 

13 live within 5 miles of the site. These people are located 

14 primarily to the northeast - - that is, in and around Peeks

15 kill. By 1980 the population within this 5-mile radius is 

16 expected to be 108,000 with no shift in the relative 

17. population concentrations, Again based on the 1960 census 

18 about 155,000 people reside within the 10 mile radiusi Most 

19 of these people are located to the south. By 1980 it is 

20 *For the purposes of this partial summary, population 
21 figures within only the 5 and 10 mile radii have been 
22 used, The basis for such selection is that if the 
23 postulated maximum credible accident should occur, the 
24 population within this area might be affected, although 
25 the dosages received would be considerably below those 

* 26 established in the regulations as acceptable limits.  W27 Beyond the 10 mile radius of the plant the effect of 
28 radiation upon the population from the maximum credible 
29 accident would be negligible.
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estimated that the population within this radius will total 

about 325,000 and will be concentrated to the south of the 

plant,V The area surroundi ng Indian Point Is generally 

residential with some large parks and military reservations, 

East off the plant is primarily residential; to the west the 

Palisades Interstate Park predominates.y There are no 

foreseeable changes in the usage off land within 15 miles of 

the site during the next 20 years, 

The Indian Point site consists geologically off a fine

grained phyllite, a schist, and limestone with bedrocks 

lying very close to the surface, These bedrocks are suffi

ciently sound to support any foundation loads up to 50 tons 

per square foot, which capacity far exceeds any load that 

this plant will superimpose on the bedrock and therefore it 

will provide a firm foundation for the facility..W 

According to Applicant's consultant on seismology, the 

Indian Point site is located in one of the safest known 

seismological areas. This consultant is of the opinion that 

the probability of a serious shock occurring in the area of 

the site within the next several hundred years is practi

clynon-existent, Of t he few earthquakes recorded in this 

area within the last 100 years, the highest intensity has 

been Grade VI on the DMercalli Scale or the equivalent of a 

horizontal acceleration of less than 0.1g. A horizontal 

acceleration of 0.1g, acting simultaneously with a vertical 

acceleration of 0.05g, has been used as a design criterion 

for the containment building and for components which are
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1 important to safctyk' 

*2 Consulting firms which have-made studies to analyze the 

3 hydrology of the site have found that the ground water in the 

4 plant area slopes toward the river. Therefore, any spillage 

5 which might seep into the ground would eventually flow into 

6 the river./ 

7 The river flow at Indian Point is primarily the result 

8 of tidal dynamics and therefore, even during periods or 

9 drought, excellent mixing is provided. The peak tidal flow 

10 past Indian Point is 80.,000',000 gallons per minute.~' The 

11 City or New York recently commenced operation of its Chelsea 

12 Pumping Station, 'This station is located about 22 miles 

13 upriver from the site, From a comp rehensive study of dis

04 charges or radioactive wastes to the river it has been shown 

15 that it would be incredible that discharges under any con

16 ditions would exceed allowable limits for drinking water at 

17 Chelsea.2 Routine releases of materials to the river will 

18 meet the requirements of applicable regulations at the out

19 let; that is they will meet-the permissible limits for drink

20- ing water as they leave the site. No reliance will be placed 

21 ..on river dilution to satisfy such requirements.l The 

22 Chelsea Pumping Station is the nearest facility which 

23 utilizes water for drinking purposes. The next nearest city 

24 which uses the Hudson as a source of drinking water is 

25' Poughkeepsie,, about 30 miles north of Indian Point .2 

6 When Indian Point #1 was being constructed, New York 

27 University conducted a two-year detailed study of the meteor

28, ological conditions at the site.l?/ This study was
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*1 supplemented by data from the National Weather Records Center 

2 at Bear Mountain Weather Station which is approximately 3 

3 miles north of the site,!Y~ The most important meteorologi

1. cal characteristic of the site is the prevalent north-south 

5 wind direction. This is a result off the orientation off the 

6 r/dges in the Hudson Valley.LV These predominant winds, 

7 -hold for lapse, neutral and inversion conditions, The valley 

8 winds are diurnal in nature, that is they go down the valley 

9 (or south) during night and up the valley (or north). during 

10 the day,~ calms (less than 2 mph) are expected to occur 

11 about 3% of the time.~ The frequency of inversions is ex

12 pected to be low in winter (approximately 25-33%) and somewhat 

113 higher in other seasons (35-38% in the summer).2 These* 

114. inversions will occur mostly at night.LW/ Evaluation of the.  

15 meteorological studies which have been made indicate that 

16 meteorology at the site provides adequate diffusion and dilu

17 tion of any released g ases.2L2/ 

18 Continuous monitoring of radiation in the vicinity of 

19 Indian Point started in 1958 when Unit #1 was under construc

20 tiori. Samples have been taken of the river water, nearby 

21 reservoirs, vegetations, marine life, soil and airborne 

22 particulate.J This environmental data will provide a 

23 persuasive background reference for checking on the radio

24 activity discharged from Unit #2.  

25 The above described site data have been taken into 

@26 account in evaluating possible exposure of -the public as 

27 'the result of the proposed oper~ation of this facility..
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1 In any facility of this size there are numerous systems., 

2 components and features essential for its operation and thus 

.3 in a sense relevant to public health and safety, All are 

4 described in the application but not in this summary, from 

5 which is excluded systems in the conventional portion of the 

6plant and other features which do not present any new or 
7 unusual aspects, such as the liquid waste disposal system, 

8 A. Containment System and other Engineered Safeguards 

9 For Unit No. 2 the design of the containment system is 

10 such that publ~ic exposure to radiation will not exceed the 

@11 limits of 10 COR 20 in the event of accidents,Ll/ This pro

12. tection is achieved by using double barriers on all con

13 tairiment penetrations, doors and liner welds with continuous 

14 pressurization of the space between the barriers at a pres

15 sure above the containment design pressure and by providing 

16 an isolation system for the pipes which penetrate the con

17' tainment.2?/ In addition, the plant is also provided with 

18 .redundant safeguards which alone assure that the exposure 

19 of the public to radiation will be well below the limits 

20 prescribed in 10 COR 104 

21 The containment building consists of a reinforced con

22 crete vessel designed in accordance with the American Concrete 

23 Inst -itute Code. Its inside surface is lined with steel plate 

24 to.prevent leakage, The containment is a flat-bottomed 

25 cylinder with a hemispherical dome with an inside diameter
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of 135 feet and vertical side walls of 147 feet, The base 

is 9 feet thick and the side walls are 4 feet 6 inches thick 
and the dome is 3 feet 6 inches thick, The steel liner is 

3/8 inch thick except on the base where it is 1/4 inch thick 
and where it is covered by 2 feet of concrete. The contain-' 

ment is a self-contained free standing structure that does 

not require anchorage to the ground, .4/ 

The containment penetration and weld channel pressuriza

tion system is divided into four zones, each having a receiver.  

for storing compressed air from either of two compressors'.  

In addition,. each zone has a backup pressure supply of com

pres sed nitrogen gas, Normally, the total makeup air flow 

to-the pressurized zones will be less than 0.2% of the con
tainment volume per day which assures that even if there were 

complete loss of pressurization in the system, the leakage 

from the containment building to the atmosphere would be less 
than 0.1% of the containment volume per day at design pres

sure assuming the most unfavorable distribution of system 

leakage.  

A containment isolation system is. provided for all pip

ing or ducts which penetrate the containment to prevent the 

release of radioactivity in the event of a loss-of-coolant 

accident. In all cases, a redundancy of isolation is p ro

vided through either the use of multiple, independent valves 

or, where permissible because of the inherent isolation off 

the system itself, a single valvej~ Further, to assure the 

ef~fectiveness of the containment isolation valves, an
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isolation valve seal water system is provided to function 

after a loss-of-coolant accident to establish a water seal on 

the isolation valves in pipes which could be open to the 

containment following a loss-of-coolant accident. The water 

seal is established by gas bottle pressurization, thereby 

making the water seal independent of the availability of' 

electrical power.?v/ 

The ability of the contaiment vessel to contain fission 

products must of course be related to the analyse.5of the 

predictable type and magnitude of accidents, which are dis

cussed later in this summary.  

Prior to operation of the facility, the containment 

vessel will be tested for structural integrity and leak 

tightness. The structural integrity test will be conducted 

at 115% ofdsinprsur 5 psg,. l The structure will 

be tested at design pressure (47 psig) to establish that the 
leak rate of the containment structure is less than 0.1% of 

the free volume per day,?2 During the operating stage a 

schedule for periodic testing for leak tightness will be 

followed.  

In addition to the containment system there will be other 

engineered safeguards aimed at minimizing the consequences of 

accidents, specifically by reducing the amount of fission 

products in the containment atmosphere available for leakage 

and by reducing the pressure which could cause such leakage..  

In a pressurized water reactor the most serious credible 

accident (as elsewhere noted in this summary) which might
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involve such leakage is loss of the reactor coolant combined 

with- a release of a substantial fraction of the core fission 

products immediately inside the containment vessel; thus the 

engineered safeguards are being designed with that accident 

commonly called the hypothetical "loss-of-coolant accident" 

prominently in view.  

Five types of these "minimizing" engineered safeguards 

are included in the Indian Point design. They are: (1) a 

system which injects borated water directly into the hot and 

cold'sides of each reactor coolant loop, which limits damage 

to the reactor core and also limits the amount of energy 

released from the reactor after an accident involving loss of 

coolant;22 (2) a spray and heat removal system for reducing 

pressure inside the containment vessel;3-L (3) air recircu

lation filters to provide for rapid removal of iodine from.  

the atmosphere within the containment vessel if fission 

products are released from the reactor;32' (4) air recircu

lation coolers which reduce the pressure within containment, 

after an accident involving loss of coolant;2y and (5) a 

reactor pit crucible to provide back-up protection in the 

incredible event of the-corets melting through the reactor 

vesselA 

B. Reactor Vessel, Reactor Core and Related Components 

Unit No. 2 for Indian Point will be a pressurized water 

reactor with a rating of 2758 megawatts thermal and 873 

megawatts electric_.2 1  The design conditions for the reac tor 

coolant system are 2500 psia at a temperature of 6500 F. Under

. . 0
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normal conditions it will operate at a pressure of 2250 psia.  

and an average temperature of 5700 

The dimensions of the reactor core are approximately 121 

in diameter and 12' long. It will be made up of 193 fuel 

assemblies, each one made up of a square 15 x 15 rod 6rray 
containing a total of 204 fuel rods. These fuel rods will be.  

fabricated from Zircaloy tubes filled with fuel pellets of 

slightly enriched uranium dioxide. There will be 21 unoccu

pied spaces in the fuel array, 20 of which will be available 

for guide tubes for control rod absorbers and the remaining 

one is left free for an in-core instrumentation thimble.-Z/ 

Core reactivity will be controlled by a combination of 

movable absorber rods and neutron absorber dissolved in the 

coolant, The former will be an alloy of silver-indium

cadmium encapsulated in stainless steel and the latter will be 

boric acid. The movable absorber rods will be grouped in 

clusters and used for short term reactivity changes such as.  

those accompanying unit load changes. These rod control 

clusters can shut down the reactor from any power level, at 

any time with the reactor coolant system at normal operating 

temperature and pressureD The 53 rod control clusters will be 

actuated by individual magnetic-Jack type drive mechanisms 

located on the reactor vessel head, Upon reactor trip the rods 

fall into the core by gravity, The boric acid concentration 

in the reactor coolant will be changed to compensate for long 

term reactivity changes associated with fuel depletion and 

fission product build-up and decay. Adjustment of this
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concentration will be used to keep the reactor subcritical 

at room temperature and at atmospheric pressure. It also 

provides a safe shutdown margin during refueling.A/ 

The reactor vessel will be a 14 1/2 foot I.D.-cylinder 

with a hemispherical bottom, a bolted removable hemispherical 

head. Nozzles above the top of the core connect the vessel 
to the reactor coolant loops at the sides, The vessel will 

be constructed of carbon steel with all interior surfaces clad 

with stainless steel by the weld deposit method, *Periodic 

Plant tests and inspections of the reactor vessel and closure 

head and studs will be conducted after the plant is in opera-, 
tion, A surveillance program will be instituted to ascertain 

the effect of radiation on the reactor vessel material with 

samples of the vessel material that will be placed within the 

vessel, This program will verify design margins and insure 

that the vessel is well within the Code requirements*22/ 

Four cooling loops will be used to carry the heat from 

the reactor. Reactor coolant will be pumped through a stain

less steel piping system to a vertical inverted U-tube steam 

generator in each loop. Coolant will enter and leave at the 

bottom, passing through the inside of the steam generator 

tubes before being pumped back to the reactor by a single 

stage centrifugal coolant pump driven by a motor of conven

tional design, The pumps will have controlled leakage shaft 

seals and will be rated at 90,000 gpm. each. 2/ 

A vertical surge tank approximately half filled with 

reactor coolant will act as a pressurizer to control system



1 pressure, The operating pressure of 2250 psia will be main

2 tamned by a combination of electric immersion heaters and a 

3 spray of reactor coolant to condense steam in the dome of 

4 the pressurizer to limit pressure during load changesW 

5 C. Reactor ProtectiveSystems 

6 Safe and efficient operation of the reactor is insured, 

7 by control instrumentation. Independent, redundant channels 

8 are provided in the protective system so that a failure in 

9 any given instrument channel will not prevent a safe shutdown 

10 of the reactor.  

11The design criteria for the reactor protective system 

12 are: 

13 1. To actuate alarms for warning the operator of any 

.14. abnormal condition.  

15 2., To prevent abnormal operations which could lead to 

16 hazardous conditions.  

17 3. To shut down the reactor if an unsafe operating 

18 condition is approached. This is accomplished by 

19 interrupting the current to the drive mechanisms of 

20 the control rods.,thereby allowing the rod control 

21 clusters to drop into the reactor core. / 

22 The nuclear instrumentation system will monitor reactor 

23 power from start-up level through full power operation by 

24 separate instrumentation channels for three overlappi ;ng 

25 ranges of power - start-up, intermediate and full power.' 

26 The instruments will generate signals proportional to the 

27 reactor power and start-up rate, An automatic control system

_14_
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1 is also provided which accepts as input measurements of the 

2 reactor coolant temperature and pressure conditions and the 

3 load requirements on the turbine-generation unitw -In-core 

4 flux monitoring instrumentation and fuel assembly coolant 

5 outlet thermocouples are also provided to give additional 

6 assurance that the reactor core operating parameters are 

7 safe and within their design range s. 45 

8 The central control room will contain all the controls," 

9 instruments and alarms necessary for the safe operation and 

10 shutdown of the plant. Local controls will be used for 

11 equipment or systems which do not require a full time 

12 operator. In the event of an abnormal condition in these

13 systems or equipment there will be alarm annunciation in the 
0@14* central control rom 6 

15 D, Mdajor Features and Components on Which Further Technical 
16. information is Needed 

17 The following major features and components require 

18 further technical information: 

19 1e Emergency Core Cooling System - During the course of 

20 detailed design of this system, additional informa

21 tion will be provided to show that the system 

22 adequately meets the design criteria.  

23 2. Reactor Pit Crucible -This feature has been provided 

24 as a back-up to the emergency core cooling system 

25 in the highly unlikely event that hypothetical melt 

@26 through of the reactor vessel occurs,. During the 

27 detailed design stage, additional information will



1 be developed from analysis and available data to 

2 show that the reactor pit crucible will have the 

3 ca pability for the necessary transfer of heat from 

'4 the core, 

5 3. -Reactor Vessel Internal Components - In the event 

6 the hypothetical accident should occur, there would 

7 be, during the period that the reactor coolant is 

* 8 expelled from the reactor coolant system, greater 

9 than normal pressure and forces exerted upon various 

10 components within the pressure vessel, During the 

11 detail design phase off this project, additional 

12 technical infformation will be developed to show-.that 

13 these components within the reactor vessel will 

14 withstand the forces exerted upon them during the 

15 loss-off-coolant accident as required for the safe 

16 shutdown of the facility and cooldown off the core, 

17 The listing in this paragraph is premised upon the 

18 definition off major features and components requiring further 

19 technical information adopted by the Atomic Saffety and 

20 Licensing Board in the Niagara Mohawk Power Corporation case, 

21 AEC Docket 50-220. According to that board, a component or 

22 feature is deemed to be "major" if it is "functionally 

23 essential to health and safety." 

24 It is off course true that at this stage of the evolution 

25 Of the design there are many items about which further 

26 information will be needed before the final design off the 

27 plant can be completed and approved,

-16-
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E. Auxiliary Systems 

Auxiliary systems are provided in addition to the reactor 

coolant system to perform other functions necessary for the.  

operation of the plant. Among these are the fuel handling 

system, the waste disposal system.. the chemical and volume.  

control system and the auxiliary coolant system.  

A fuel handling system is provided for the safe refuel-, 

ing of the reactor. The system will handle irradiated fuel 

under water from the time it is removed from the.reactor ves

sel until it is placed in a cask for shipment from the site.  

The underwater handling method for the irradiated fuel pro

vides. an optically transparent radiation shield as well as a 

reliable source of cooling for removal of decay heat from 

.the fuel elements. 4 

The waste disposal systems will provide all of the neces

sary equipment safely to collect, process and prepare for 

disposal radioactive liquid, gaseous and solid wastes pro

duced as a result of reactor operation. These systems will be 

designed so that release of radioactive material from the 

plant to the environment will be kept well below the concen

tration limits of 10 CFR .L 

.The chemical and volume control system is provided to 

maintain the proper coolant inventory in the primary system, 

to maintain the necessary seal water flow to the shaft seals 

of the reactor coolant pumps, to adjust the concentration of 

chemical neutron absorber in the reactor coolant system,to 

reduce the quantity of fission products and corrosion product

-17,-
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1impurities in the reactor coolant systemp and to maintain 
2. 'the 'proper concentration Off corrosion inhibiting chemicals in 
3the reactor coolant systemAL9' 

41 The auxiliary coolant system is provided to remove heat 
5 from the reactor coolant system during plant shutdown and to 
6 remove heat from the chemical and volume control systems and 

* 7- various plant components during power operation,29 

* 8 F.Quality Control and Ingpection 

9 Four barriers are provided against the uncontrolled 
10,:. release of fissidn products'to the environment: the uranium 

,1oxide fuel, the fuel cladding, the reactor coolant system.  
12 an h otimn./The plant also has controlan 
13 emergency cooling systems whose function is to maintain the 

l integrity of these barriers and systems which depressurize 
15,, and reduce the contamination level of the containment,2/ 
16 Quality standards of material selection, design, fabri
17*, cation, and inspection governing the above features will con
18- form, to or exceed the applicable provisions of recognized 
19- .'"codes. Vessels will comply with Section III of the ASME
20 Boiler and Pressure Vessel Code under the specific classifica

53/ .21 tion dictated by their use-'-- Where the Code is not 
22 strictly applicable but where the safety function calls for 
23 I..ane quivalent assurance off quality the principles of this 

..:Code or their equvlnwilpea. 1  Piping will, in 
25 ike manner conform to the requirements of ASA Standard 

27 'In the case of the reactor vessel, additional quality,
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assurance is gained through measurement off physical and 

chemical properties of the vessel steel as well as nil 

duotility transition temperature (NDTT) to ascertain that 

these are in accordance with the Code and acceptable for the 

application. Pre-irradiation tests associated with the 

reactor vessel surveillance program provide further checks 

on vessel material quality. The fatique usage factor used 

..for the design of the reactor vessel will be less than that 

at which propagation of material defects would occur. 1 

This factor, which was derived from an assumed number'of 

cycles, is more than four times the probable number of such 

cycles for this plant and will be verified by the design

analysis performed for the vesseli~Zv 

During fabrication of the reactor vessel, the following 

non-destructive testing techniques will be used:2 1 

1. Radiographic Examination - all pressure containing 

welds.  

2. Ultrasonic Examination -all plates, forgings, 

closure studs, pipes and tubes.  

3. Magnetic Particle Examination - all surfaces to be 

clad or welded. All unclad surfaces and welds after 

..hydrostatic tests. Closure stud surfaces before and 

atrthreading, 

4.Liquid Penetrant Examination -all cladding, after 

fi*nal stress relief. All weld overlay in weld 

regions after stress relief.  

The acceptance standards for all above inspections are 

.basped upon Section III of the ASVE Code.f.2
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The reactor containment will be designed and constructed 

in accordance with the applicable provisions of "Building 

Code Requirements and Reinforced Concret'e" ACI 318-63,.§2/ 

During the construction of~ the containment, the following 

tests. and inspections will be performed: 

1. Samples of the concrete will be analyzed and tested 

to assure compliance to the ACI 318-63..  

2.Reinforcement for the concrete will be tested to 

assure that it conforms to the ASTI4 A305-56T standard, 

3.. The splicing of the concrete reinforcement will. be 

sampled and inspected to assure conformance to the 

requirements of ACT 318-63.  

4. Samples of the anchoring stud to liner weld will be 

destrucively tested to verify the soundness of the 

welding procedure, 

5. Welds in the containment liner plates will be radio

graphically or liquid penetrant inspected and vacuum 

box or soap bubble leak tested.  

6, The pressurization channels over the liner welds will 

be halogen leak tested.  

7. After construction, the entire containment system 

will be -subjected to integrated leak tests.  

Compliance with all codes, standards and specifications 

appropriate to-this project shall be under the general sur

veillance of the United States Testing Company which will be 

acting on the behal-f of Consolidated Edison.A2/
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IV* ACCIDENT ANALYSIS
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A preliminary safety analysis report has been prepared 

in which a variety of accidents is analyzed. The conclusion 

drawn from these analyses is that the public will not be 

exposed to radiation in excess of the limits established in 

the AEC's regulation 10 CFR 100 for siting requirements.§E/ 

Two general classes or accidents were considered: 

reactivity accidents and mechanical accidents,§31 -For the 

forrmer, the conclusion is that, except for the control rod 

ejection accident (discussed in the subsequent section on re

search and development) no ruel damage will occur, and conse

quently no rission products will be released rrom the ruel 

rods.  

The postulated loss-or-coolant accident (resulting rrom 

the rupture or the reactor coolant piping system or any of its 

connected piping) is the most severe or the several mechanical 

accidents analyzed,§ 1  Loss or coolant is errective ly 

controlled by normal action or the charging pumps ror very 

small breaks. For larger breaks, reactor trip and safety 

injection are initiated by the coincidence or both low water 

level and low pressure in the pressurizer, The-hypothetical 

double ended severance or a reactor coolant-pipe would be the 

largest sized break possiblei For this accident injection or 

borated water insures surficient rlooding or the core to 

limit greatly core damage and any resulting zirconium-water 

reactionif-6 Even in the most unlikely ev Ient or a loss-or-
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1 coolant accident compounded by failure of all external 

2 sources of electric power to the plant, emergency on-site 

3 power will assure that containment integrity will be main

24 tained..-./ An evaluation has been made of the offe-site con

5 sequences off the complete severance off a reactor coolant 

6 pipe followed by release of fission products from-the core in 

7 order to demonstrate that the engineered safeguards systems 

8 will maintain the integrity of the containment thereby pro

9 viding protection for the public.  

10 The amount of fission products released in the contain

11 ment is small when there is full operation of the engineered.  

12 safeguards on external power.A 1  Even with only on-site 

13 emergency diesel power, the fission product release is 

14 limited .L9/ The containmient isolation system and the 

15 pressurized penetration and weld channels essentially 

16 eliminate leakage to the environment after the accident. As' 

17 previously noted, the calculated post-accident releases and 

18 off-site exposure levels for both of the above conditions 

19 are only a small fraction of the exposure limits given in 

20 10 CFR 100 and, in fact, do not exceed the exposures which 

21 would be received for a yearly exposure to the concentration 

22 limits for unrestricted areas listed in 10 CFR 0Z 

23 As a further demonstration of the effectiveness of the 

24 engineered safeguards,. it was further assumed that a-failure 

25 in the penetration and weld channel pressurization system or 

*26 in the containment isolation system permitted the design 

27 leak rate of the containment to exist and release fission
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9 1 products to the environment. To make the evaluation even' 

2 more conservative, it was postulated that, concurrent with 

3 this accident, all external sources of electric power failed 

.4 and only those safeguards would function which are operable 

5 with power from two of the three on-site diesel-generator 

6 unitsi Even under such extremely improbable conditions, 

7 the calculated exposures of the public will be well within 

8the guidelines of .10 CFR 100 ,LZV 

9 Analyses have been made of other mechanical accidents 

10 which present potential of f-site exposures~y? Next to the 

11 loss-of-coolant accident, those mechanical accidents which 

12 have a potential for off-site exposure are the steam 

13 generator tube rupture, the secondary system steam-break 

lL14 and a failure in the waste disposal system of a component 

15 used to store radioactive waste.u The design criteria 
16 for the plant are such that the potential off-site exposures 

17 from these accidents are well below the exposure limits 

18 given in 10 CFR 100 and, in fact are equivalent to the 

*19 exposure that would be received due to continuous exposure 

20 for a year to the activity concentration limits specified 

21 in 10 CFR 20 for unrestricted areasi"LM



V6 SIMILARITS TO OTIR PRESSURIZED WATER REACTORS 

1This proposed facility has a number of features similar 

2 to pressurized-water reactors now in operation or under 

3 ..constructions Significant similarities to the San Onofre,, 

4 Conectcut Yankee and Brookwood facilities are W 
5 1.~l Closed-cyolq reactor oln ytm 

62. Reactor coolant system component design pressure 

7of 2500 psia.  

8.3. Pressurizer and pressure control system of the same!.:, 
9 type.  

10 4. Each reactor coolant loop made up of one steam 
11 generator and one circulating pump.  

012 5. Utilization in reactor core mechanical design of 
13 uranium oxide pellets sealed in fuel tubes, Fuel 
14 tubes grouped in assemblies and supported by 'grid, 
15 clip structure, 

16.Fuel assemblies incorporating guide tubes for the rod 
17 cluster type of movable absorber control rods* 
18 7. -Combining in the reactor control system movable 
1.9 absorber rods and chemical shim (by boric acid in 

.20 the coolant).  

28.Reactor capable of shutdown from full power to hot 
22 subcritical condition by rod insertion alone. Boric 
23" acid addition required for cold shutdown, 

@124' 9. onorete containment-lined with all-welded steel' 
2i5 liner for lealctightnessi' Concrete'-wall, to -provide,'
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both structural strength and radiation shielding 

(applicable only to Connecticut Yankee and Brook

wood).  

10. Two completely independent systems for containment 

cooling, air recirculation coolers, and spray recir

culation. and cooling (applicable only to Connecticut 

Yankee and Brookwood).  

11. The moderator temperature coefficient positive for 

a short time early in the core life.  

12. Reactor coolant inlet and-outlet temperatures about 

the same as for other plants

13. The reactor core to be 12 feet long, which is'the 

same as Brookwood-, 

14, The fuel to be clad with Zircaloy,9 which is the sane 

as Brookwood, 

15. The reactor coolant system operating pressure of 

2250 psia, which is the same as for Brookwood.  

16. The reactor coolant pumps and steam generators to be 

the same size as for Brookwood.  

17. All pressure vessels to be built to ASME Nuclear Code 

Section III, whic-h has become mandatory for nuclear 

vessels since recent other pressurized water plants 

were designed, (Brookwood also designed to Section 

18i. The Indian Point Unit No. 2 plant systems to be 

designed so that all safeguards systems required for.  

tI~ protection of the public and the operating
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personnel in the event of a loss-or-coolant 

2accident will be automatically powered by on-site 

3emnergency diesel generators in the event off-site 

4 power should fail* (Same as Brookwood).  

519. The Indian Point Unit No. 2 to have no separate 

) 6 gas discharge stack but only vents at the top or the' 

7 ontainment buildingi (same as Brookwood)i
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VI, DIFFERENCE~S FROM OTHER PRESSURIZED WATER REACTORS 

Although the Indian Point Unit No. 2 is similar to other., 

pressurized water reactors, it will embody certain differ

ences and departures from pressurized water facilities 

previously designed and licensed, The significant differ

ences arepi1

1, The reactor thermal power rating is 2758 Mw compar ed 

to 1300 Mw for Brookwood.* 1347 Mw for San Onofre,.  

and 1473 Mw for Connecticut Yankee. The increase 

is obtained through the use of more fuel rods and a.  

higher specific power per fuel rod.  

2. The core diameter of 12 feet combined with the use' 

of Zircaloy cladding will make the Indian Point Noi.  

2 core more susceptible to periodic changes in power 

distribution due to redistribution of' xenon. The 

period of' such changes will be long (30 hours) and 

the oscillations can be readily controlled. As 

discussed In a later portion of' this summary a, 

research and development program will be carried out, 

to find out how this oscillation can best be con

trolloe 

3. The conditions oftoperation for the reactor core 

'Will dirfer to some extent as listed below, but all 

changes will be well within the range of' reasonable" 

engineering improvements: 

a.i The maximum specif'ic power in Kw per foot of' 

f'uel rod will be l8.5i' This will be somewhat
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1 higher than for Brookwood (16.7 Kw/ft) but well.  

2 within the range covered by experimental 

3 demonstration, 

4 b. The average coolant velocity of 16.1 ft/s-ec along 

5 the fuel rods will be somewhat higher than for 

6 Brookcwood (15.1 ft/sec) in order to remove the.  

7 greater heat released per foot of fuel rod, 

8 4. Plant containment will incorporate several innova

9 tions in design which will further improve safety: 

10 a. All containment liner welds will be covered by 

11 channels and the space between the channel and 

12 liner will be continuously pressurized.  

@13 b. All piping, electrical connections, and other 

14 lines penetrating the containment liner will be 

15 sealed by double barriers and the intermediate 

16 spaces between the two barriers will be contin

17 uously pressurized, 

18 5. The containment isolation system will be equipped 

19 with an automatic isolation valve seal water system 

20 which will provide a water seal on the isolation 

21 valves in lines which could communicate with the 

22 containment atmosphere following a loss-of-coolant 

23 accident. Leakage of the containment atmosphere 

24 to the environment will thereby be Prevented.
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VII. COMPARISON WITH AND RELATIONSHIP TO INDIAN POINT NO. 1 

Indian Point No. 2 is similar in many respects to Unit' 

No, 1. Unit No. 2-will, however, generate 873 MM- as com

pared to 290 DRWE for Unit No. 1 in which the reactor output 

is supplemented by an oil fired superheater.:i' There will 

be no superheaters for Unit No. 2.  

As with Unit No. 1, Unit No. 2 will be controlled-by 

control rods augmented by chemical neutron absorber dissolved 

in the reactor coolant system. The control system for 

Unit No. -2, therefore, will be almost the same as Unit No. 1..  

Unit No, 2 is a "second generation" plant which incorporates 

improvements in core equipment and systems design developed 

since the construction of Unit No. 1.  

Although Unit No, 2 will be built adjacent to and imme

diately north of Unit No. 1, it has been designed with the 

concept of minimizing common facilities, of the facilities 

which will be shared by the units, none will have any effect 

on the nuclear safety of either plant. In general, these 

facilities may be classified either as service utilities 

(such as city water, house service compressed air, fire 

service, generator purge CO 2 storage and building heating 

steam) or as general facilities (such as administrative 

offices, laboratories, health physics and other field 

offices, washrooms, locker rooms and showers),Z-9' 

The only major functional facility common to both units 

is the condenser discharge tunnel which Is used for both of
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* 1 the separate condenser circulating systems, As a result, the 

2 discharge tunnel will be considered as coming from a single 

3 site and total discharges of radioactive material froma both 

4 facilities will be kept within the limits of 10 CRF 20, 

5 The central control room for Unit No. 2 will be adjacent to 

6 and open to the control room for Unit No, 1A/ Thswl 

7 in no way affect the safe operation of either plant as they 

8 will be completely independent from the standpoint of control 

9 and protection of each facility.~ 

10 The unit system is employed in the electrical design of 

11 both Indian Point Unit No. 1 and Unit No. 2. By "unit 

12 system" it is meant that each generating unit of a station is 

13 designed so that it is independent electrically of every 

14 other unit at that station,.3/V There will be no direct 

15 auxiliary bus ties between Unit No, 1 and Unit No. 2 light 

16 and power auxiliary bus sections , W Therefore, a major 

17 electrical fault on any of the Unit No, 1 auxiliary bus 

18 sections will in no way affect the operation of Unit No. 2 

19 and v ice versa.  

20 The startup transformer for Unit No, 2 will be supplied 

21 from one of the buses at the Buchanan substation. The startup 

22 feeder for Unit No. 2 will be strung on separate towers 

23 from those used for the startup feeders for Unit No, 1.* The 

214 Unit No. 2 towers are 150 feet from the Unit No, 1 towers 

25 and therefore a problem on one aerial circuit will in no 

* 26 way affect the other, 

27 The 138 KV aerial feeder from Unit No'. 1 main step-up
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1 transformers and the 345 1W aerial feeder from Unit No, 2 
2 main step-up transformers will be strung on separate towers 

3 from Indian Point to the Buchanan substation. At Buchanan, 

4 the Unit No. 1 feeder ties into the Buch anan bus while the 

5 Unit No. 2 feeder will continue on to Millwood West. Loss 

6 of the 138 1W feeder from Unit No. 1 will not shut down 

7 Unit No. 2. Loss of the 345 KV feeder from Unit No. 2 will 
8 not shut down Unit No. 1. Complete separation of both 

9 Unit No. 2 and the Buchanan substation from the rest of 

10 the Consolidated Edison system does not interfere with the 

11 capability of supplying auxiliary power to both Units No. 1 

12 and 2 from Orange and Rockland..  

13 There will be no interconnections or interactions 

14. between the containment or cooling water systems of the two 

15 units.  

16 The two units will be considered to be on a single site 

17 insofar as radiation from the site is concerned. All 

18 environmental radiation surveys, such as those by the mobile 

19 units, will measure the combined effect of the operation of 

20 both Unit Nos. 1 and 2, The combined release of radio

21 active wastes from the site will be kept within the limits 

22 of 10 CFR 20.
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VIII. PRINCIPAL ENGINEERING AND ARCITECTURALJ CRITERIA 

The principal architectural and engineering criteria 

for the facility are:- 1 

1. Station DeSi:gn 

Principal structures and equipment which are neces

sary for the safe operation of the plant and which may serve 

either to prevent accidents or to mitigate their consequences 

will be designed, fabricated and erected In accordance with 

applicable codes and to withstand the effects of the maximum 

credible earthquake, flooding conditions, windstorms$ ice 

conditions3 temperature and other deleterious natural phenome

na reasonably to be anticipated at the Indian Point site 

during the lifetime of this unit.  

2, Containment 

The complete containment and engineered safeguards 

systems will be designed so that without the benefit of out

side power off-site doses resulting from any loss-of -coolant 

accident with fission products in the containment from 

complete core meltdown will not exceed the limits of, 

10 CFR 20 for continuous yearly occupancy in unrestricted 

areas, 

The containment vessel-, including the associated 

access openings and penetrations will be designed, fabri

cated and erected to accommodate, without failure,,the 

pressures and temperatures subsequent to the hypothetical
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loss-of-coolant accident (complete severance of a reactor 

cool ant pipe) within the containment vessel in conjunction 

with the design earthquake, 

Provisions will be made for continuously pressur

ized, double containment of all liner seams and penetrations 

including access openings and ventilation ducts.  

Provisions will be made to establish and maintain 

a water seal in all pipes penetrating the containment which 

could be a potential path for leakage to the environment 

following a loss-of-coolant accident.  

Provisions will be made to filter and wash the 

containment atmosphere following a loss-of-coolant accident 

for rapid removal of particulate and halogen fission 

products to reduce the potential leakage source, The filters 

and sprays, each considered independently wi th only partial 

operation on emergency power,'will be capable of meeting 

the dose limits of 10 CFR 100 for fission product releases 

from complete core meltdown and with 0.1 percent per day, 

leakage to the environment at the incident pressure. In this 

way, these systems provide ample time to correct temporary 

malfunctions of the leakage preventing containment systems.  

Provisions will be made both for the removal of 

heat from within the containment vessel and for such other 

measures as may be necessary to maintain indefinitely the 

integrity of the containment system following any loss-of

coolant accident, 

Provisions will be made for initial pre-operational
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1 pressure and leak rate testing of the entire containment 

2 system and for leak rate testing a suitable pressure at 

3 periodic intervals after the facility has commenced opera

14 tionj In additions provisions will be included for contin

5 uous leak testing of the individual penetrations and con

6 tainment liner w elds. Provisions will also be made to 

7 monit-or continuously containment system leakage during 

8 operation.  

9 3., Reactor System 

10 A pressuriz~d water reactor and steam generator 

11 will be employed to produce steam for use in a steam-driven 

12 turbine generator, The license application thermal power 

13 rating of the reactor is 2,758 thermal megawatts, 

1~4 The reactor will be fueled with slightly enriched 

15 uranium dioxide pellets contained in Zircaloy fuel rods.  

16 Automatic and redundant reactor trips will be 

17 provided to prevent anticipated plant transients from pro

18 ducing a Departure from. Nucleate Boiling (DNB) ratio of 

19 1.30 or lower under core conditions which might produce 

20 fuel or clad damage,.  

21 Fuel rod clad will be designed to maintain cladding 

22 integrity throughout the anticipated fuel life, Fission gas 

23 release within the rods and other factors affecting design 

214 life will be considered for the maximum expected exposures, 

*25 The reactor will be designed so that any inherent 

26 tendency to undamped oscillations can be readily suppressed 

27 by the control systemA."'
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The reactor and reactor coolant system will be 

designed to accommodate safely and without fuel damage, 

tripping of' the turbine-generator, loss off outside electri

cal power and other operating transients and maneuvers.  

Power excursions from any credible reactivity 

addition accident will not cause damage,9 either by motion or 

rupture, to the reactor coolant system or impair operation 

of required safeguards, 

Heat removal systems will be provided which are 

capable of safely accommodating core residual heat under 

all credible circumstances, including any loss-of-coolant 

accident. Each of these heat removal systems will have 

appropriate and sufficient redundant features so as to 

provide reliable operation under all credible circumstances.  

Reactivity shutdown capability will be provided to 

make the core lp" subcritical at hot conditions,, by rod 

cluster control insertion, assuming that any one rod cluster 

control assembly is fully withdrawn and unavailable for use.  

Boric acid addition will supplement rod control for.Xenon 

decay and plant cooldown.  

4, Control and Instrumentation 

That Station will be provided with a centralized 

control room having adequate shielding to permit occupancy 

during all accident situations. Sufficient interlocks will 

be provided to prevent the operator from creating situa

tions which are beyond the capability of the automatic 

protection systems or which would require rapid operator
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O 1 action to correct the situation. Automatic protection will 

2 be provided to bring the plant to a safe condition without 

3 the need for rapid operator action.  

4 A reliable reactor protection system will be provided 

5 which will automatically initiate corrective action before 

6 Station conditions reach unsafe limits, Periodic testing 

7 capability wil~l be provided. Sufficient redundance will be 

8 provided so that failure or removal from service of any one 

9 component or portion of the system will not preclude trip 

10 or actuation of other protective devices when required.  

11 5. Electrical Power 

12 Sufficient normal and emergency auxiliary sources of 

13 electrical power will be provided to assure a capability for 

14 a safe and orderly shutdown of the plant and continued mainte

15 nance of the Station in a safe condition under all credible 

16 circumstances.  

17 6. Radioactive Waste Disposal 

18 Gaseous, liquid and solid waste disposal facilities 

19will be designed so that.discharge of effluents and off-site 

20 shipments shall be in accordance with applicable governmental 

21 regulations, 

22 Process and discharge streams are appropriately 

23 monitored and automatic features are incorporated, as may be 

24 necessary to preclude releases above the permissible li mits 

25 of 10 CFR 20.
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J. 7.Shielding and. Access Control 

2 The radiation shielding in the facility and the 

3 .station access control patterns will be such that the radia

14 tion, levels shall not cause exposures of operating personnel 

5during normal operation and maintenance to exceed the 

6 applicable limits of 10 CFR 20. Following any loss-of

7coolant accident, applicable limits of 10 CFR 20 will not 

8be exceeded off-site and continued operation of Unit No. 1 

9 as well as operation necessary to maintain Unit No. 2 in a 

10 :safe condition will be possible without exceeding 10 CFR 20 

11 permissible doses for restricted areas.  

12- 8. uel Handling and Storage 

13, Appropriate fuel handling and storage facilities 

14 will be provided to preclude accidental criticality and to 

15 provide for the safe handling, storage and shipment of spent.  

16 fuel,



IX. RESEARCH AND DEVELOPMENT PROGRAM

Research and development programs will be conducted on 

each of. the following features or components to be utilized 

in: the Indian Point Unit No. 2: 

1. Charcoal Filters 87'

To gain the necessary engineering data for design of 

i ull-scale charcoal filter systems and to investi

gate the limiting capabilities of the adsorbent 

materials, including "shelf life" of the impregnants,9 

a development program will include operation of full, 

scale charcoal filter modules in a loop which will 

airculate an air-stream mixture simulating the con

tainment atmosphere conditions following a loss-of

coolant accident, Measurements will be made to 

determine the efficacy of the modules to remove 

elemental and organic forms of iodine under accident 

conditions, Tests will also be made to ascertain 

how long the charcoal can be stored without losing 

its effectiveness.

*2., Core StabilityQ2" 

The nuclear design of the core will be based upon 

the assumption that spatial instability can result 
fOm-he redistribution of the fissionprdc 

nuclear absorber xkenon, although, in fact, such 

._.,,.instability may not even be present. Instrumentation

5' 
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and control devices will be provided to assure that 

the consequences of a spatial instability can be 

limited, if it occurs, to those conditions assumed 

in the steady state thermal-hydraulic design. In 

order to provide this assurance, development and 

engineering work will be performed which will 

provide an analytical demonstration of the success 

of the proposed control procedure plus a demonstra

tion test program in the operating reactor to 

ensure the validity of the analysis, 

The engineering and development program will include 

the following: 

a. There will be an evaluation of various alternate 

procedures for the control of xenon instabili

ties. The auxiliary design and operational 

problems involved with the various approaches 

will be determined.  

b. There will be an evaluation of the instrumenta

tion response to xenon redistributions, The 

in-core instrumentation will be specified to 

provide a calibratic.n of out-of-core chambers 

for surveillance and to provide an adequate 

indication of power redistribution, Procedures 

will be specified for a start-up test program 

to assess the accuracy of the instrumentation6 

The resulting accuracies will be employed in 

the evaluation of the control procedures to be



-40-

1 used in the demonstration test program on the 

W 2 operating reactor.  

3 co Nuclear design computer codes will be modified 

4to represen~t explicitly the instructions to be 

5 followed by the operator in controlling the 

6 instability. These codes will include an 

7: evaluation of the effect of the redistribution.  

8. on power capability.  

9 -With t he development effort described as a basis, 

10 spc'ific engineering studies will be performed with the 

11 modified computer codes for the Indian Point Unit No. 2 core.  

12 .These studies will determine the consequences of a power 

13 control-group adjustment on the power capability with the 

141 prescribed methods of instability suppression. The effects 

15 of instrumentation uncertainty will be included. The 

16 results, of these studies will be employed in the specifica-.  

17. tion of the power control groups and the specification'of 

18 limits, if any, on the range of their insertion, 

19 On the. basis of these studies, representative control 

20 rod and power level variations will be examined in a demon

21 stration test to assure the effectiveness of the procedures 

22 in stblznthcoe A detailed test will not be 

23 possible at the beginning of core life because a large, 

24 margin'to instability will exist. As normal operation 

25 --:progresses, the consequence of fuel depletion is to reduce 

26 -the 'margin to instability through power flattening, and 

27 demonstration tests will be continued to-assure the operation 

28 i sdati'sfactory.
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3. CotrolRod Ejection AnalysiS2L9 

.A rod ejection accident is a hypothetical one, If 

it did happen, however, it would result in a sudden 

large insertion of positive reactivity in. the core 

,:with an attendant significant distortion (peaking) 

in core power distribution.  

The operation of a chemical shim plant is such that 

the severity of an ejection accident is inherently' 

limited. Since control rod clusters are .used to 

_.control load variations only and core depletion 

is followed with boron dilution, there are only a 

.few control rods (and these rods are only partially 

inserted) in the core at full power. All control 

rod clusters have position indicating coils, thereby 

.providing means of surveillance over this operating 

limit. Separate and independent digital readout 

is also presented on the control board for the 

control groups. A rod insertion limit monitor cal.

culates a lower insertion limit for a control group 

.as a function of power and reactor coolant average 

temperature to further ensure proper positioning 

.of the control rods and provides an alarm in the 

event the calculated limit is exceeded. There 

.will be no rod interchanges, complicated control 

.group programming ,or individual rod manipulations 

required of the operator during any portion of a 

core cycle, thus further reducing the probability
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of any undesirable rod configuration, preliminary.  

studies for Indian Point Unit No, 2 have shown 

that the consequences of this accident are toler

able. The consequences of this control rod 

ejection will be evaluated in greater detail dur

ing the detailed design of the plant. All normal, 

plant operating conditions will be evaluated'to 

determine the most severe condition,*including 

tolerances for instrumentation errors and reactiv

ity coefficients. By utilizing the flexibility in 

the selection of control rod grouplngs, radial 

locations and position as a function of load, th e 

final design will limit the maximum fuel tempera

ture for the highest worth ejected rod to a value' 

which will preclude any-consequential damage to 

the reactor coolant system.  

4. Reactor Coola~t Pump-Controlled Leakage Seal 
De-velIopmentT 

This type of controlled leakage seal has been under 

extensive development for the past four years, 

Studies have been made in the areas of mechanical, 

thermal,. and hydraulic design. Material studies 

have been performed, particularly with respect'to 

corrosion and erosion in the water chemistry used 

in pressurized 'Water plants, The performance of 

the seals has also been evaluated under all condi

tions of transient and accident operation. About
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8000 hours of testing have been achieved in mockups 

and full scale pump motor units.  

The shaft for the Indian Point Unit No, 2 pump 

will be about 3/4 of an inch larger in.-diameter 

than those in the pumps which have been constructed 

and tested to date. This will mean an equivalent: 

increase in the diameter of the controlled leakage 

seal. This extrapolation is well supported by the 

design and test information to date. However, 

additional development will be done for confirma

tion. A full scale mock-up of this seal will be 

operated for at least 100 hours to confirm that 

the seal deflection under load and the leak rate 

are acceptable. The seal will then be installed 

in a pump motor unit and will be operated for about 

500 hours to confirm that the dynamics associated 

with the pump operation do not adversely affect 

mechanical or hydraulic design of the seal,. These 

tests will also confirm that the slight increases 

in velocities through the seal will not have an 

adverse effect with respect to corrosion and 

erosion of the materials. The full scale mock-up 

will be in continuous use to provide more extensive 

knowledge about the expected long-term performance 

of these seals, 

5. Emergency-Core Cooling System22 

During the detailed plant design, engineering and
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design work will continue to evaluate the adequacy

of' the capability of' the emergency core cooling 

systems to meet the stated design criteria, This 

work will cover additional calculations of' the 

core thermal transient and core cooling, metal-water 

reaction as well as the detailed design of' the core.  

cooling systems components and layout to assure 

that the redundancy and reliability criteria are 

met and that the required cooling water flow will 

be delivered, 

As a part of' the detailed plant design, the 

design of' the reactor core and internals will-be 

reviewed to assure that the core and its internals 

will have capability of' withstanding the blowdown 

f'orces generated by the postulated loss-of'-coolant 

accident consistent with the assumptions of' the* 

saf'ety analysis.  

The term "research and development" as used in this 

section is the same as that used by the Commission in Sec

tion 50,2 of' its regulations as f'ollows: 

"(n) 'Research and development' means (1) theoretical 

analysis, exploration or experimentation; or (2) the 

extension of' investigative f'indings and theories of' a 

scientif'ic nature into practical application f'or ex

perimentaland demonstration purposes including the 

experimental production and testing of' models, devices,, 

equipment, materials and proce:sses."
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X. CONCLUSION 

1 Consolidated Edison believes that ffrom all the stand

2 points mentioned or implied in this summa ry and underlying 

3 the saffety analysis report as supplemented,0 

4 -soundness off criteria 

5 -conservatism off design 

6 -utilization off experience 

7 -identiffication off areas off concentration to 

8 evolve a ffinal design 

9 -adherence to AEC standards and accepted 

10 industry standards 

11 -exposi tion of' a reasonable program for accom

12 plishing a ffinal design and plant construction, 

13 this summary, together with the other testimony submitted, 

1'4 places in correct perspective those matters with which this 

15 board is concerned.
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1 EDUCATIONA7, AND PROFESSIONAL QUALIFICATIONS 
2 E. S. BECKJORD 
3 MANAGER OF SYSTEMS ENGINEERING 
4 P11R PLANT DIVISIONS 
5. WESTINGHOUSE ELECTRIC CORPORATION 

6 1, My name is Eric S. Beckjord, My residence address is 

7 1006 Highmount Road, Pittsburgh, Pennsylvania, 15232, 

8 I am Manager of Systems Engineering at the PWR Plant 

9 Division of Westinghouse Electric Corporation and have 

10 served in this capacity since May 1966. In my -present 

11 position, I am responsible for all Systems Engineering 

12 work done on Westinghouse nuclear power plants including 

13 Chemistry, Control and Electrical Systems, Plant 

14 Safeguards and Licensing, Reactor and Steam Systems, and 

15, Thermal and Hydraulic Engineering. Currently, work is 

16 underway on the following projects: San Onofre Nuclear 

17 Generating Station, Haddam Nuclear Generating Station, 

18 Zorita Nuclear Power Plant for Spain, NOK Plant for 

19 Switzerland, Ginna Nuclear Station for Rochester Gas and 

20 Electric Corp,, Indian Point Unit #,2, Turkey Point Plant 

21 for Florida Power and Light, Robinson Station #,42 for 

22 Carolina Power and Light, Wisconsin Electric Power 

23 Project and Mihama Station for Kansai in Japan, 

24 2. I graduated from Harvard in 1951 with an AB in Physics 

25 and in 1956 from MIT with an MS in Electrical Engineering.  

26 In the interim, I served as a destroyer gunnery officer 

0.27 for a period of three years.
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1 3a In 1956 1 joined the General Electric Company in 

2 Schenectady, New York in the Control and Instrumentation 

3 Section of General Electric.Atomic Power Equipment 

4 Department. In the Fall of 1956, I was assigned on loan 

5 to Argonne National Laboratory for one year where I 

6 worked on the EBVUR reactor startup testing the control 

7 equipment,~ At Argonne I perf ormed an analytical 

8 stability analysis of EBWR which was the beginning of a 

9 five year career in boiling water reactor stability

10 analysis during which a number of technical papers by 

11 me on this subject were published. In 19,60 I performed 

12 the reactor stability tests on Dresden Station Unit 1 

13 of Commonwealth Edison Company, which played a signifi

04 cant part in the step-by-step increase to full power, 

15 In the summer of 1962 I gave a set of lectures on Boiling 

16 Water Reactor Stability at the Kjeller Institute in 

17 Norway, 

18 4. From 1961 to 1963 1 worked on thermionic energy conver

19 sion studies at the General Electric Special Purpose 

20 Nuclear Systems Operation at Vallecitos Laboratory in 

21 California. This included conceptual design and 

22 analysis of a large space power plant under AEC contract 

23 for which I was Project Engineer, 

24 5. In December 1963 1 was appointed Manager of Plant 

5 Development at Westinghouse Atomic Power Division, 

26 responsible for reactor plant systems designs, component
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1designs'and reactor saf'eguards evaluation. I served-

2 in t-his capacity on the previously named projects until.  

3 * my present appointment, In July 1966 1 gave a set of~ 

4 *lectures at the MIT Summer Course on Nuclear Reactor 

5Safety. I am a member of~ the American Nuclear Society 

and the Institute of Electrical and Electronic Engineers.,
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EDUCATIONAL AND PROFESSIONAL QUALIFICATIONS 
WILLIAM J., CAHILL 

MECHANICAL PLANT ENGINEER 
CONSOLIDATED EDISON COMPANY OF NEW YORIC, INC.
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6.  
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9 
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26 
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4

My name is William J, Cahill, My business address is 

4.Irving Place, New York 3,New York.  

I graduated from Polytechnic Institute of Brooklyn with 

degree 'of Bachelor of Mechanical Engineering in 19149.  

I was employed by Consolidated Edison upon graduation 

and participated in the design of steam power plants until 

1954, During that period I also taught courses in heat 

power engineering and thermodynamics at the Polytechnic 

Institute of Brooklyn. From 1954 to 1956, while on loan 

to the Knolls Atomic Power Laboratory, I participated in 

the design of the nuclear power plants for the submarines 

Seawolf and Triton, I also helped in the test op eration 

of t he prototype nuclear plant for the Seawolf and in, the 

construction and operation of a demonstration nuclear 

electric power plant at I-est Milton, New York, 

During the major part of 1957 I was employed by Nuclear 

Development Associates in the design of the BR-3 test 

reactor for installation at Mol, Belgium and in the 

development program f or a sodium cooled-heavy water 

moderated reactor proposed for Anchorage, Alaska, 

From late 1957 to the present I have been engaged in 

assignments of successively increasing responsibility for 

Consolidated Edison in which I have participated in the'
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.1 design of',Indian Point No. 1, the proposed Ravenswood 

2 Nuclear Pl.ant, as~ well as for the presently proposed 

3 Indian,.Point No, 2, 1 have also participated in the 

4. design of' several conventional steam power plants.  

5 At''present I am Mechanical Plant Engineer in charge 

6 of' some 50 technical personnel eng aged in the mechanical 

7 and'-nuclear engineering aspects of' the power plants for 

8 Consolidated Edison.  

9 I am amember of' the technical committee of' ESADA, 

10 an organization of' New York State Electric Companies engaged 

11 in the support of' research and development for nuclear 

12 power plants, the Prime Movers Committee of' Edison Electric 

'3 Institute in which I serve on the Atomic Power Subcommittee; 

14 and the Reactor Safety Committee of' the Atomic Industrial 

15 Forum. I am a licensed prof'essional engineer in New York 

16 State and'a'member of' the New York State Society of' 

17 Profession al Engineers, the American Society of' Mechanical 

18, Engineers 'and the American Nuclear Society.
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1 EDUCATIONAL AND PROFESSIONAL QUALIFICATIONS 
2 PROFESSOR MLERRIL EISENBUD 
3 NEW YORK UNIVER.SITY 
4 CONSULTANT TO CONSOLIDATED EDISON 
5 COMPANY OF NEW YORK, INC.  

6 My name is Merril. Eisenbud. My professional address 

7 is New York University,, 550 First Avenue, New York City.  

8 1 am.-a health physicist and specialist in environmental 

9 hygiene.. I am an advisor to the Consolidated Edison Company 

10 on radiological safety a-id in this capacity I have- reviewed 

11 the design of the Indian Point Reactor and its associated 

12 equipment.  

13 I have a degree in Electrical Engineering which I 

14 received from New York University in 1936, and I hold an 

15 honorary degree of Doctor of Science from Fairleigh 

16 Dickinson University.  

i7 Following my graduation from New York University, I 

18. began work as a safety engineer with the Liberty Mutual 

19 Insu rance Company, I soon became interested in the cause 

20 of occupational disease and was appointed industrial 

21 hygienist, assigned to a group of specialists who were 

22 making studies of occupational disease and air pollution 

23 problems associated with the operations insured by my 

24 company throughout the United States.  

25 Iremained with the Liberty Mutual Insurance Company 

26 until.1947, when I accepted an appointment on the staff of 

27 the. U . S, Atomic Energy Commission as Chief of the then 

28 newly established Health and Safety Branch'of the New York
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.1 Operations Office. In this capacity I assembled a field 

2 staff and supporting laboratory facilities which later 

3 became the Health and Safety Laboratory of the AEC, I was 

4 appointed Laboratory Director in 19419. This Laboratory 

5 became one of the principal trouble-shooting organizations 

6 within the Commission and was involved in field and 

7 lab oratory investigations of hazards arising under AEC 

8 programs in many parts of this country and abroad. During 

9 this period, I developed an interest in teaching and' 

10 served part-time on the f'aculty of the Columbia School of 

11 Public Health and later on the faculty of the New York 

12 University Post Graduate School of Medicine. I was 

1013 appointed to the Columbia faculty in 1945 and to the New 

14 York University faculty in 1947, 

15 In 19541, coincidentally with the reorganization of 

16 the ci vilian atomic energy program, I was appointed Manager 

17 of the New York operations Office. I held this position 

18 concurrently with the position of Laboratory Director from 

19 1954 until 1957, at which time I resigned from the 

20- Laboratory position to devote full time to the position 

21 of Manager of operations.  

22 In.1959 I resigned from the Commission to accept an 

23 appointment to my present position as Professor and 

24 Associate Director of the Environmental Medicine at the 

25 New York University Medical Center, I am also Director of 

S26 the Environmental Radiation Laboratory of the Institute
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OI and I am responsible for the post-graduate teaching 

2 program leading to the degree of PhOiD. in Radiological 

3 Health, I serve, or have served, on a number of technical 

4 committees, including the Expert Panel on Radiation Hazards 

5 of the World Health Organization; the Toxicology Committee 

6 of the Nation al Research Council; the Industrial Hygiene 

7 Air Pollution Sub-Committee of the National Research 

8 Council; and the Committee of the Meteorological Aspects: 

9 of Atomic.Radiation of the National Academy of Sciences; 

10 member, National Council on Radiation Protection and 

11 Measurements; Chairman, U.S. Public Health Service Advisory 

12 Committee on Environmental Radiation; Chairman, New York 

o13 State General Advicory Committee on Atomic Energy; Author, 

1.4 "Environmental Radioactivity'. published by McGraw-Hill in 

15 1963. From 1955 through'1960, I served as Alternate U, S.  

16 Representative on the United Nations Scientific Committee 

17 on the Effects of Atomic Fadiationa I am a member of the 

18 American Board of Health Physics, the Radiation Research 

19 Society, and the American Industrial Hygiene Association.  

20 I am a fellow in the American Nuclear Society and the 

21 American Association for the Advancement of Science and 

22 I have recently completed a term of office of the Health 

23 Physics Society,
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1 EDUCATIONAL AND PROFESSIONAL QUALIFICATIONS . 2 ROBERT J. FRENCH 
3 MANAGER NUCLEAR ENGINEERING DEPARTMENT 
4 ATOMIC.POW1ER DIVISION 
5 WESTINGHOUSE ELECTRIC CORPORATION 

6' 1. My name is Robert J. French. My residence address is 

7 2471 Mount Royal Road, Pittsburgh, Pennsylvania 15217.  

8 1 am employed by the Westinghouse Atomic Power 

9 Divisi-ons,PWR Plant Division, as the Manager of Nuclear 

10 Engineering Department, 

11 2.1 graduated from Carnegie Institute of Technology in 

12 1952 with a Bachelor of Science degree in Physics0 

'13 3.. In 1953, following a year of graduate study at 

14. Carnegie Institute of Technology, I was enlisted for 

15. two years service in the Chemical Corps of the United 

16 States Army, during which time I participated in the' 

17 radiological analysis of atomic weapons fallout 

18 .samples.  

19 4. In 1956, following a short assignment as a civil servant 

20o in the same position held during military service, I 

21 accepted a position with the Atomic Power Divisions of 

22 Westinghouse. Since that time all of my assignments 

23 have been in the area of core nuclear design.  

24 5. In 1957, I was assigned by Westinghouse to the Oak Ridge 

2 5 School of Reactor Technology in a combined program in 

26 which I received a Master of Science degree in Nuclear 

2 7 Science from Carnegie Institute of Technology,
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.1 .6. In 1961, 1 was app ointed to a supervisory position 

2 concerned with the core physics design ffor PVR systems.  

3 7. At the present time my responsibility encompasses the 

4 core physics design off all PWR cores including Yankee 

5 reffueling, SEIJNI reffueling, SENA, San Onoffres Connecticut 

6' Yankee, NOIC, Zorita, Rochester Gas and Electric, and 

7 Indian Point II'. In addition I have the responsibility 

8 ffor basic mathematics and physics development, computer 

9 programming and service, start off testing, and core 

10 ffollow evaluation.  

11 8. Additional activities include membership in ANS sub

12 committee-8 on criticality protection outside off 

113 operating reactor cores and ASA subcommittee N-6 on 

1~4 suberiteria for PNR nuclear saffety.  

15 9. I also hold the position off Evening Lecturer at Carnegie 

16 Institute off Technology in the ffield off reactor 

17 physics analysis.
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1 EDUCATIONAL AN.D PROFESSIONAL QUALIFICATIONS 
@02 JADES S. MOORE 

3 MANAGER OF SYSTEMS TRANSIENT ANALYSIS 
4 ATOMIC POWER DIVISIONS 
5 WESTINGHOUSE ELECTRIC CORPORATION 

6 10 MY name is James S. Moore, My residence address is 

7'603 Woodside Road, Pittsburgh, Pennsylvania 15221.  

8 1 am Manager of the Systems Transient Analysis Group 

9of the Atomic Power Divisions of the Westinghouse 

10 Electric Corporation and have served in this capacity 

11 since February, 1964. In my present position, I have 

12overall responsibility for the functional design of 

13 reactor control and protection systems and for the 

1~4 analyses of accident conditions for presentation to 

. 5 licensing atvthorities for all Westinghouse-supplied 

16 commercial nuclear power reactors. Currently, these 

17 projects include the San Onofre, Haddam.. Zorita (Spain), 

18 Beznau (Switzerland), Ginna, Indian Points Turkey 

19 Point, Carolina Power & Light, Mihama (Japan), and 

20o Wisconsin Electric Nuclear Generating Stations.  

,1 2. I graduated from Carnegie Institute of Technology in 

22 1961 with a Bachelor of Science Degre.e in Mecha nical 

2.3 Engineering and received a Master of Science Degree in 

24 Nuclear Engineering from Carnegie Institute of Tech

25 nology in 1963, 

6 30 I joined-the Atomic Power Divisions in 1956 and have 

27 been actively engaged in analysis and design of control
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systems for over eight years. I was lead engineer 

for the control and prtcto yzt c n '6r t he Enrico 

*Fermt plant for SELNI at To-L-3, with on-site 

Participation in the ini-' I was also 

lead en~ineer for the Sa 3nof*-a anda S1W M" ant s prior 

to a ssuming m y present position, 

24* Iam a membper, of the American Nuclear Society and a 

member of the' ANS Standards Subco-mittee ANS-4,' Reactor 

Dynamics and Control.


