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Gentlemen: 

As you know, a meeting was held on January 17-18, 1966 with representa
tives of your company and the Regulatory Staff to discuss your appli
cation for the proposed Indian Point Nuclear Generating Unit No. 2.  
During this meeting a number of technical areas concerning the design 
of the station were discussed, and it was concluded that additional 

written information would be required to continue the staff review.  
Accordingly, you are requested to provide the information listed in the 
enclosure.  

In order to facilitate our technical review, we urge that you place 
particular emphasis on providing full and complete answers to each of 
the attached questions, so that further questions covering the same 
material will not be required. The staff, of course, will be available 
as may be required to discuss and amplify the meaning of the questions.  

Your reply to the questions should be submitted as an amendment to your 
application.  

Sincerelyyours, 

O.L. Silo  of 
R.L. Doan

8110220590 660228 
eDR ADOCK 05000247 
A PDR

R. L. Doan, Director 
Division of Reactor Licensing

Enclosure: 
As stated above 

cc: Arvin E. Upton, Esquire 
LeBoeuf, Lamb & Leiby 

NOTE; See attached Supplemental copy for previ onc rrences.  
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CONSOLIDATED EDISON COMPANY OF NEW YORK, INC.  

INDIAN POINT NUCLEAR GENERATING UNIT NO. 2 

ADDITIONAL INFORMATION REQUIRED 

1. A list of significant differences between the proposed Indian Point Unit 
No. 2 facility design and the Brookwood and Connecticut-Yankee plants was 
supplied in Section 2 of the Preliminary Safety Analysis Report. Please 
provide the purpose, justification and a critical evaluation of the effects 
of each change on reactor safety.  

2. The Commission published on November 22, 1965, "General Design Criteria for 
Nuclear Power Plant Construction Permits". Please provide a discussion, 
together with data and analysis, sufficient to show how each of the criteria 
applicable to your facility will be fulfilled.  

3. Your attention is directed to a letter from the ACRS to the Chairman, AEC, 
dated November 24, 1965, concerning reactor pressure vessels. Please discuss 
the consideration which has been given in the design of your facility to 
the recommendations contained in numbered paragraphs 1 and 2 of the ACRS 
letter. For your guidance in providing a complete answer to this question 
the following are some of the detailed areas of concern explored recently 
by an ACRS subcommittee on the proposed Rochester Gas and Electric Corporation 
Brookwood facility. Your reply should incorporate answers to these questions.  

a. Please give details on the best prediction of maximum fast neutron flux 
dose in the pressure vessel,,including uncertainties in prediction.  

b. Please give details on the method of measuring NDT for base plate and 
quantitatively describe uncertainties therein.  

c. Please give details on method of prediction of NDT shift with fast 
neutron dose and quantitatively describe uncertainties therein, including 
considerations of weld regions and heat affected zones.  

d. Please describe in detail the stress considerations to be allowable below 
NDT plus 60 and below NDT. State assumptions and give reasons, allowing 
for flaw size in particular.  

e. Please give rationale for relationship between NDT and allowed stress 
emphasizing in particular the degree of conservatism which it is felt 
the circumstances require, and why.  

f. Define the flaw size and type in the pressure vessel which is accepted 
in the specifications. What flaws larger in size or of special signficance 
might not be detected, particularly in zones of irregular geometry? 

g. What flaw size is accepted in the studs of the pressure vessel? What 
frequencies of studjinspection or replacement is planned? How many studs 
can fail without threatening the integrity of the closure?
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h. Please describe requirements concerning the support structure for 
the pressure vessel, including the degree of levelness over reactor 
life,--which are needed to insure no problems due to local over
stressing of the pressure vessel.  

i. Describe how small leaks in the pressure vessel would be detected 
and the action to be taken, should such occur. How is adequate 
response assured-in the-event of a previous existence of small leaks 
in other parts of the system? 

J. Describe the surveillance program for the pressure vessel in some 
detail. What uncertainties would be expected from the experimental 
results? 

k. Are you considering procedures for detecting the propagation of 
cracks within the pressure v~essel wall, i.e., acoustic emission? 

1. State and justify the energy required to initiate failure of the 
primary system boundary. Can a control cluster ejection or any 
other credible mechanism provide this amount of energy by reactivity 
insertion? 

4. The PSAR contains pressure transient curves following the double-ended 
rupture of a primary coolant pipe for conditions wherein all engineered 
safeguards function, no engineered safeguards function, and the engineered 
safeguards function on emergency power only. In order that we may assess 
the margin of safety provided by these systems in the containment design 
and the relative effectiveness of each engineered safeguard, provide the 
following information: 

a. Relate the available energy sources by showing the total energy that 
could be provided by (1) the primary coolant, (2) a 100% metal-water 
reaction, (3) the hydrogen-air reaction, and (4) the core decay heat 
at 10, 20, and 30 minutes. The relative energy sources should be 
provided on a percentage basis that totals 100% for each case. What 
is the total energy available from secondary sources (e.g., steam 
generators)? 

b. Plot in graphical form up through one hour for your assumed model of 
post-accident conditions, (1) the ratio of decay heat energy in the 
containment atmosphere to primary coolant energy, (2) the ratio of 
metal-water energy in the containment atmosphere to'primary coolant 
energy, (3) the ratio of H2 recombination energy in the containment
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atmosphere to the primary coolant energy, (4) the ratio of total energy 
in the containment atmosphere to total available energy, and (5) the 
ratio of total energy in heat sinks to total available energy.  

c. Indicate in graphical form the percent of zirconium in the core available 
for reaction by providing a family of curves indicating the percent of 
core clad at or above given temperatures and the zirconium assumed 
reacted, as a function of time with (1) no safety injection, and (2) full 
safety injection.  

d. Provide the containment pressure transient curves following the MCA, 
assuming no further energy is added to the containment after the initial 
blowdown, for the cases wherein (1) all engineered safeguards function 
and (2) no engineered safeguards function and the containment and 
structures act as the only heat sink. Also show the percent of total 
primary system energy lost as a function of time.  

e. Provide the information in part (d) showing the increase in containment 
pressure resulting by (1) adding additional energy by the mechanism of steam generation equal to 507. and 1007. of the original primary coolant 
energy, linearly with time in 1000 seconds and (2) adding additional 
energy stepwise equivalent to 20%. of the primary coolant energy at 
500 and 1000 seconds by superheating the atmosphere. Also show the 
pound moles of air, steam, and hydrogen in the containment as a function 
of time.  

f. Provide the containment pressure transient curves following the MCA for 
the cases in which the only engineered safeguards assumed to function are: (1) one high head and one low h 'ead safety injection pump, (2) one 
containment spray~pump, and (3) four containment air recirculation coolers.  

5. The maximum specific power for the proposed fuel rods is higher than in any current 'ly licensed reactor. In order to assess the conservatism of the 
proposed design, please provide the following information: 

a. Summarize the peak heat flux factor (F ),peak enthalpy rise factor 
(FAH), and the peak axial flux factor for the following situations: 

1) Nominal conditions for worst time in core life (using worst expected 
rod conditions).  

2) Design conditions for worst time in core life (no engineering factors).  3) Hot channel conditions for worst time in life (with engineering factors).  

b. Supply a distr 'ibution curve showing the fraction of the core operating 
above various power levels with their corresponding DNB ratios for 
condition (a-1).
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c. For condition (a-2), provide the total number of fuel rods that are 
within 90. of the design peak power level and the corresponding DNB 
ratios (include the effects of instrument errors).  

d. Repeat part (b) and (c) for the overpower condition. If any channel has 
bulk boiling, or would require less than 5% additional power to cause 
boiling, tabulate these results indicating at what distance from the core 
top boiling ensues.  

e. For a hypothetical 125% overpower condition, estimate whether any fuel 
rods approach design limits (e.g. DNB or center fuel melting).  

f. For the hot channel positions, provide the DNB, exit quality, and center 
fuel temperature at 100%, 110%, and 1257. for the worst design conditions.  
In addition, arbitrarily raise the FAH and Fz factors by 10% and tabulate 
as above for each condition.  

g. For the engineering hot channel factors, indicate the 20"and 30"values 
of the various statistical components before they are combined into one 
overall factor., 

6. Provide a diagram of your conceptual layout of the internal air recirculation 
and iodine filtration systems showing the relative location of the input and 
exhaust ducts, fans, heating and cooling units, demisters, and charcoal filters.  
State and justify the estimated temperature and relative humidity of the con
tainment atmosphere at each of the above locations:for the anticipated 
conditions following the double-ended-rupture of a primary coolant pipe.  
Describe the systems (including redundancy) provided to prevent ignition of 
the charcoal filters, and discuss the potential effects on containment pressure 
and off-site doses if total ignition of the filters is assumed. What 
experimental evidence can be given to Justify the elemental and organic iodine 
removal efficiencies assumed in the PSAR? What is the basis for the selection.  
of the fraction of organic iodine initially present, and for its growth rate 
throughout the accident? Also, what fraction of the total gaseous activity 
is assumed to be present in the fuel gaps? 

7. The containment penetration pressurization system has been designed to limit.  
leakage from the containment under accident conditions and to provide con
tinuous verification of containment integrity during normal operation. To 
obtain a better understanding of how these goals will be achieved, provide 
a description of system operation under normal, abnormal, and accident 
conditions. Discuss the capacity of the gas supply systems, the sensitivity 
of the leakage monitors, and analyze system operation with various component 
failures. Discuss the magnitude and potential effects on containment pressure 
of inleakage from this system that can be tolerated during normal operation.  

8. The containment spray system is provided as an independent backup to the air 
recirculation and iodine filtration system. Discuss the experimental basis 
for the design of the containment spray system and indicate how the pressure 
reduction and iodine removal values were derived. What is the flow rate of 
the system under normal and emergency power availability? Discuss the 
redundancy provided by this-system.,i
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9. The operation of some engineered safeguards systems will require that large 
quantities of radioactive liquid be pumped outside the containment under 
accident conditions thereby extending the effective containment boundary.  
Estimate the amount of leakage of radioactivity (liquid and gaseous) from 
lines, valves, pumps, etc. outside of containment under accident conditions 
and discuss how leakage will be controlled to limit potential off-site doses 
under accident conditions. State and justify the maximum leakage that can 
be tolerated from these systems before off-site doses exceed Part 100 values? 
In consideration of the importance of achieving low leakage of radioactive 
materials from your facility under accident conditions, discuss the advisability 
of installing some or all of this equipment inside the containment vessel.  

10. Discuss the operation of the emergency diesel power supply system under 
accident conditions with no normal power sources available. Indicate how 
the proper equipment is selected for operation (assume failure of one bus 
or diesel) and how unnecessary loads are dropped to prevent overloading and 
possible tripping of the remaining diesels.  

11. Provide preliminary accident evaluations to support the results reported in 
the Preliminary Safety Analysis Report for the startup accident, steam line 
rupture, refueling, and control rod cluster ejection accident. For example, 
show such parameters as core reactivity, core temperature, and system 
pressures plotted against time for the worst condition during core lifetime.  
Consider the possible generation of curves that relate minimum reactor 
period to (a) integrated excursion energy and (b) average fuel temperature.  
These curves should consider cases of hypothetical reactivity insertions 
considerably greater than that resulting from the ejection of a single control 
cluster. For each accident, state the potential off-site doses.  

12. The borated safety injection water may be diluted by the non-borated primary 
coolant or secondary system water following a major pipe failure. Analyze 
the consequences of adding diluted safety injection water to the reactor 
assuming several dilution factors, and provide the corresponding periods 
and energy releases if the control rods are and are not assumed to be inserted.  

13. The steam generators provide the primary mechanism for dissipation of primary 
system heat in the event of complete loss of power. Indicate the water 
sources and capacity available to the steam generators under these conditions.  
Discuss how this water can be delivered, and how long the reactor can be 
safely cooled by these sources.  

14. Provide the following information regarding the proposed instrumentation 
system: 

a. Discuss the instrumentation provided to prevent low water levels in the 
steam generators. Is this instrumentation redundant? 

b. Discuss how the cluster control system has been designed so that rod 
insertion time is not delayed as a result of pressure gradients generated 
by-potential blowdown forces.
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c. Discuss how the position of critical isolation valves will be indicated 
in the control room.  

d. A rupture of the tap feeding two of the three pressurizer-low-level channels 
can remove the intended automatic protection provided by this circuit.  
Please justify this proposed design.  

e. Provide a list of all monitors that will be provided to indicate the reac
tivity status of _he reactor, and the pressure, temperature and humidity 
conditions inside the containment after the MCA. Discuss the design life
time of the critical components assocked with this equipment when operated 
in the post-MCA containment environment.  

f. Provide experi ental evidence to indicate the sensitivity of the external 
ion chambers to changes in the axial and radial flux distribution. Relate 
this information to internal monitor readings, if possible.  

15. Provide the distance and location of the Chelsea intake for New York City and 
discuss the possibility of transport of activity from the plant to this point.  

16. The inversion frequency assumed for the 30 day meteorology does not appear to 
be conservative since it is near the average value for two years. Please justify 
the selection of thisvalue.  

17. Discuss the relation to nuclear safety of any system or equipment at the Indian 
Point site that will be shared by both reactors. Provide the infinite and 
maximum 8 hour thyroid and whole body doses for both control rooms following 
the potential MCA at either facility.  

18. Provide the anticipated pressure-flow characteristics for the safety injection 
and the charging pumps.  

19. State proposed design criteria, justification, how these criteria will be ful
filled by the design proposed, and (where applicable) test methods: 

a. For missile protection of the containment and other engineered safeguards 
during an assumed instantaneous rupture of the largest pipe of the primary 
system.  

b. For pipe motion resulting from an assumed instantaneous rupture of the 
largest pipe of the primary system.  

c. For steam generators with respect to tube or tube sheet failure due to 
rupture of either the primary or secondary piping.  

d. For the maximum permissible primary and secondary coolant activity during 
unrestricted power operation.  

e. For containment vessel penetrations. Provide a list of all penetrations and 
the type of isolation planned.  

f. For the radioactive gas hold-up tank. What is the maximum radioactive fission 
product inventory that can be stored in the gas storage tanks? Describe the 
environmental consequences of a storage tank leak. Describe provisions to 
monitor gaseous releases for iodine.



-7 -

g. For the liquid waste collection tanks considering necessary capacity 
during the accidental release.  

h. For the fuel hold-down fixtures considering the uplift forces during a 
major loss~of coolant accident.  

i. To limit core drop if the upper support fails. Explain how the "in-core" 
instrumentation structure will be designed to limit the core drop. What 
are the consequences of the maximum potential reactivity insertion under 
these conditions? 

J. For the operational reliability of reactor safety, containment isolation, 
and engineered safeguards systems. Important equipment such as sensors, 
valves, solenoids, breakers, switches, pumps, cooling water, injection 
water, etc. should be considered. The "fail safe" and/or redundant 
features or lack of some should be discussed and, where important to an 
evaluation of system adequacy, test provisions and the criteria relative 
to frequency of tests should be stated and justified.  

Containment Design Information 

1. In load criteria on p. 5-8 (Exh. B, Vol. 2, Part A), what values of parameters 
correspond to thp values of T, TLT', TL'? What are the temperatures in the 
interior and at the steel locations? 

2. How is the lateral force (shear) in the structure carried? Is there shear 
reinforcement? For the liner, elastic stability provisions and load capacity 
based on yield 'are noted on p. 5-9. How does the steel liner participate in 
carr .ying the shear and other loads? What anchorage means is contemplated? 

3. How will'the splicing of the large 14S and 18S bars be handled? A general 
sketch of the contemplated reinforcing bar patterns is desirable.  

4. What special provisions or special studies will be made to insure the adequacy 
of the penetrations (large and small) in terms of retaining strength and 
ductility while preventing leakage. Details of the concept of reinforcement 
around penetrations are desirable.  

5. A tabulation of sources of stress, along with the appropriate allowable stress 
(or permissible resisting load and load factor) values, would help clarify 
th *e design approach. Also, a discussion of allowable ductility and provisions 
for obtaining same, is desirable.  

6. What magnitude of vertical acceleration in earthquakes will be considered? 

7. In citation (ii) it is noted that "...any vertical acceleration would be 
counteracted by the weight of the building". This statement is not correct.  
Also, vertical seismic motion should be assumed to act simultaneously with 
horizontal excitation. A more scientifically valid criterion for the 
earthquake analysis is required.
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8. In the table of damping values given on p. 5-16, the damping factors for 
the containment structure is shown as 7.0 percent of critical and for the 
concrete support structure, item 2, 5 percent. Similar values are shown 
in item 5. On what basis were these selected? Such large values correspond 
to rather heavily cracked concrete sections, stressed well into the yielding 
range. Lower values would be much more reasonable.  

9. A description of the actual analysis techniques that will be employed in 
arriving at the design would be helpful. Only indirect statements about 
the procedures to be followed are given in the report on p. 5-16. What 
rigorous and acceptable procedures will be followed? How will the response 
spectra be employed in the procedures? 

10. What criteria exist for adding the stresses arising from the different loadings, 
in contrast to combining loads? Since the loads act in different directions 
in many cases, a stress (or load resistance) combination approach would appear 
to be more rational. Discussion and comment is needed.

11. What wind loads will be assumed in the design?


