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Docket No. 50r,247 .

\ Consolidated Edison Company of New York, Inc.  
4 Irving Place 
,New York, New York 10003 

Attention: Mr. Arthur N. Anderson 

VToe President 

:Gentlemen: 

In reviewing your application for the Indian Point Nuclear 
iGenerating Unit No. 2, we find that we need additional 
S ,nformation to complete our evaluation to support issuance 
of a provisional operating license. The specific informa
tion required is listed in the enclosure. We anticipate 
that as our review continues, further information will be 
required concerning auxiliary systems, containment heat 
removal systems, radiolytic hydrogen production and control, 
and preoperational. testing.  

?4st of the requests for information were discussed with your 
personnel at meetings held on March 12, April 3, and 
April 16, 1969. We recognize that some of the information 
requested may be available in the public record in the con
text of our regulatory review of similar features of other 
facilities. If such is the case, you may-wish to incorpo
rate the information by reference in your application.  

The additional information requested has been categorized 
into groups which correspond directly to sections in your 
application. You may wish to amend your application by sub
mitting revised pages for the appropriate portions of the 
Final Safety Analysis Report rather than by submitting
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Consolidated Edison Company -2
of New York, Inc.

separate responses to the questions. Answers to questions 
concerning the ntainment may be incrporated-into your
Containment Design Report. For replies to questions in
volving new pages to the Final Safety nalysis Report 
please provide a apecific reference to,,those pages.  

Please contact us i you desire any dlscussion or clarifi
cation of the material-requested.  

"_ °'" ° crey, 

Peter A. Morris, Director 
Division of Reactor'Licensing 

Enclosure: 
Addl. Info. Requested 

Distribution: 

AEC Pub. Doc. Room 
Docket File 
DR Reading 
RL-Reading 
RPB-l Reading 
C. K. Beck 
M. M. Mann 
P. A. Morris 
F. Schroeder 
R. S. Boyd 
R. C. DeYoung (14) 
L. Kornblith, CO (3) 
D. R. Muller 
K. Kniel .  
M. McCoy .  
N. Blunt



1.0 GENERAL 

Seismic Design 

1.1 In order to determine whether an extensive survey should be made for post
earthquake damage prior to continuing operation, information should be 
available as to the loadings experienced by the structures and Class I 
equipment. Indicate whether, and how, strong motion seismographs will be 
installed, and how determination will be made that the response of 
structures and Class I equipment is within allowable design limits.  

1.2 Define the relative terms "excessive" and "substantial," as used in defini
tions of Class I and Class II components on page A-2 of the FSAR, in terms 
of radiation doses specified in 10 CFR Part 20 or 100.  

1.3 Indicate Class I structures and components which are so located that they 
could be endangered by failure of Class II or Class III structures, and 
what protection has been provided these components. Also, can the failure 
of the Class III cranes endanger any Class I function? 

1.4 Clarify whether backfill has, or has not, been placed against the contain
ment walls. If backfill is present, describe the bases for the seismic 
loading assumed to be generated by the backfill and used in the design of 
the containment. How has the non-symmetrical seismic loading of the back
fill been considered? 

1.5 The FSAR discussion on primary system supports (pp 5.1.5-1 through 9) does 
not indicate whether these were designed for a combination of seismic and 
accident loads. Provide resultant stresses and deformations under such a 
combination, including jet forces, and furnish sketches showing the support 
details for the equipment discussed.  

1.6 As stated in Appendix A of the FSAR Class I structures and equipment are 
designed such that for a ground acceleration of 0.15g a safe shutdown can 
be achieved. Please indicate in detail the criteria for functional adequacy 
in this-case for structures, equipment, piping, instrumentation and controls, 
and the manner in which these criteria are met.  

1.7 As stated in Appendix A of the FSAR Class I structures and equipment are 
designed such that for the combination of normal loads plus' a 0.10g earth
quake the stresses are within code allowable. Please list the codes used 
for structures, equipment, piping, instrumentation and controls, and 
identify those elements for which a stress increase has been used, as 
permitted by the codes.



1.8 Show that seismic design considerations have been adequately included in 
the design of the battery racks.  

1.9 Describe the mathematical models-and methods used for the seismic design 
of Class I structures, equipment, piping and instrumentation and controls.  
Explain how the elasticity of the structures, and the damping have been 
evaluated. If modal analysis has been used, indicate for every important 
structure, piping system, or equipment how many modes have been considered 
and describe how the damping was evaluated for each mode. By how much 
does the use of smooth response spectra underestimate the true response 
of Class I structures and equipment? 

Discuss how closely these mathematical models represent the actual con
ditions, especially the effect of the following:. Non-linear behavior of 
the actual structures, piping and equipment; effect of appendages (small 
masses elastically attached to large masses), clearances (gaps) at equip
ment restraints, and supports; and variable friction.  

1.10 List the amplification factors with respect to ground motion as determined 
from seismic analysis for the-reactor, recirculating pumps, Class I piping, 
and spent fuel pool.  

Tornado Protection 

1.11 With respect to as-built tornado protection for the facility, (1) determine 
the wind loading and pressure drop that structures and equipment comprising 
the facility are capable of sustaining and provide the basis for the 
determination in each case; (2) discuss the ability of the structures and 
exposed equipment to sustain tornado-originated missiles.  

Structures which should be considered include the containment building, 
the primary auxiliary building, the control room building, the refueling 
building including the spent fuel storage pool, and the intake structure.  

1.12 Provide an analysis of the as-built resistance to tornado winds for the 
Indian Point I superheater stack. Discuss the effect of a collapse of 
this stack on Indian Point 2 Class I structures and equipment.
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2.0 SITE AND ENVIRONMENT 

2.1 Based upon calculations provided for the Indian Point 3 facility, the 
Maximum Probable Hurricane would result in the highest potential flood 
levels at the Indian Point site. We understand that this flood has been 
reanalyzed. Provide this reanalysis with all assumptions, calculations, 
and justifications. Compare the flood protection for all Class.I structures, 
components, and equipment with this calculated hurricane flood. Will a 
model study be conducted to evaluate the potential wave run-up? If not, 
justify the run-up assumptions being made.  

2.2 Analysis of fresh water runoff flood levels performed for the Indian Point 3 
facility indicates that fresh water flood levels above the 15 ft design 
protection level for Indian Point 2 are possible. We understand that this 
flood has been reanalyzed. Provide this reanalysis with all assumptions, 
calculations, and justifications.



3.0 REACTOR 

Power Distribution Control in Reactor

3.1 There is insufficient information in the FSAR to indicate how the reactor 
will be maintained within thermal limits (design nuclear hot channel factors) 
in the presence of power distribution anomalies caused by xenon or mis
placed control rods. Please provide the power distributions, peaking 
factors and DNBR's for diametral and axial xenon oscillations and various potential 
control rod errors. including those involving part-length and X-Y control 

rods,..  

3.2 Discuss the bases for predictions of xenon stability indices, indicating 
how conservatism is achieved in predicting possible oscillation modes.  

3.3 Provide analyses of second harmonic axial and cross coupled xenon oscilla
tions including power distributions. Show how such oscillations produce 
identifiable X-Y and axial offsets using out-of-core ion chambers. Show 
that in-core neutron detectors are not required for protection and control.  

3.4 What is the basis for separation of axial and diametral xenon instabilities? 
What problems arise if separability is not complete? 

3.5 If the reactor is operated to xenon equilibrium, is shut down, and re
started at the time of maximum xenon buildup, how is the radial power 
shape affected by nonlinearities in the xenon poisoning? Show the effect 
as a function of time, and how it is accounted for in the plan for power 
distribution control.



4.0 REACTOR COOLANT SYSTEMI 

4.1 Inservice Inspection 

4,.1.1 Section 4.5.1, Reactor Coolant System Inspection, of the FSAR is addressed 
to your plans for inservice inspection for the primary coolant system. The 
above section discusses components and areas available for inspection but 
provides only very limited information as to methods or frequency of 
planned inspections. Using Table I of Section ISI-250 of the N-45 Code, 
Committee Draft Standard* as a guide, establish the areas and extent of 
examination, degree of examination sampling, and examination methods which 
will be used. Summarize in tabular form the inservice inspection which 
within existing accessibility limitations, if any, will be performed based 
on the application of direct or remote examination methods using currently 
available (or to be specially developed) equipment and techniques. The 
table should include the components and areas subject to examination, the 
sampling selection, the extent of examination, the examination method, and 
the inspection frequency.  

4.1.2 In addition to inservice inspection of the primary system pressure 
boundary as defined in the N-45 Code Committee Draft Standard referred to 
above, plans for inservice inspection of other systems or components should 
be formulated at this time. Systems or components which should be con
sidered include: 

- Supports for primary system components and piping.  

- Engineered safety features.  

- Primary pump flywheels.  

- Other Class I mechanical and fluid handling systems.  

Please present details of items to be inspected, methods to be used, and 
inspection schedule for the above.  

4.2 Primary Pump Flywheel 

4.2.1 Please provide a design description and results of design analysis for 
the primary pump flywheel to supplement that information presented in 
paragraph 5.1.2.5 of the FSAR. The additional information should include: 

* Draft USA Standard, Code for Inservice Inspection of Nuclear Reactor 
Coolant Systems, USAS ISI ASME.
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- A description and dimensions of flywheel.  

- Complete material specification.  

- Methods of fabrication.  

- Methods of quality assurance.  

- Normal operating speed of the flywheel (pump).  

- Bursting speed of the flywheel.  

4.2.2 Please provide a description of the protection provided to prevent pump 
motor overspeed. What inherent design features, if any, limit overspeed 
of the pump-motor-flywheel shaft? 

4.2.3 Failure of the bearings on the primary pump motor shaft or of the shaft 
itself could lead to creation of a missile consisting of the flywheel and 
part of the motor shaft. Either failure could conceivably lead to creation 
of missiles through breakup of the flywheel. Provide the results of an 
analysis of the effects of applicable load combinations, including seismic 
loads, on the pump motor unit, and indicate the margins against failure of 
the bearings, the shaft, and other critical components.  

4.3 Irradiation Surveillance Program 

4.3.1 How much higher will the neutron fluence exposure of the specimens be than 
the fluence at the vessel wall? 

4.3.2 Explain why Indian Point Unit 2 has a predicted fluence at the vessel wall 
of 2.4 x 1019 n/cm 2 and the predictionfor Indian Point Unit 3 is 1.4 x 1019 
n/cm2 .  

4.4 Leak Detection Systems 

With regard to the leak detection for the primary system provide additional 
discussion of the following: 

4.4.1 The maximum leak rate from an unidentified source that will be permitted 
during operation, and the predictd.craick size corresponding to this 
leak rate. Include a discussion of the bases for the selected leak rate, 
and a description of the analytical methods used to establish the relation
ship between the leak rate and the crack size.



4.4.2 Describe the leak detection systems provided for other Class I fluid
systems, and list those Class I fluid systems for which no special leak 
detection system is provided.  

4.4.3 Identify and list normal leakage paths from the primary system. Estimate 
the extent of leakage from each source and indicate whether the leakage 
is to be collected or not. How will an increase in leakage from these 
paths be detected? 

4.4.4 Since initial operation will be substantially without benefit of the 
containment air particulate monitor and radioactive gas monitor to indicate 
leaks, describe the preoperational test program to verify performance of 
the'humidity detector and the condensate measuring system.



5.0 CONTAINMENT SYSTEM 

Containment Structural Design 

5.1 For the containment structure, provide: 

(a) Drawings of the-containment presenting details of the base slab and 
the dome-cylinder junction, showing reinforcing and liner features, 
including liner anchors. Fig. 5.1-1.  

(b) A description of how torsional loads have been handled. These 
torsional loads may be generated by an earthquake or tornado.  

(c) The analytical procedures used for arriving at the forces, shears, 
and moments in the structural shell, and the analytical procedures 
used for determining discontinuity stresses at the base and dome.  
State the assumptions, with regard to structural stiffness, that 
form the basis for these stress determinations and indicate the 
extent to which variations of E and u are considered.  

c c 
(d) The values of E c and uc for cracked and uncracked reinforced concrete 

structure for different elevations and explain their use in the 
design of the concrete shell and in thermal liner loading computa
tions. Include the effect of shrinkage. State whether the design 
takes into account these variations of E and u ,and also the effect 
of axisymetric loads.c c 

()An explanation of the manner in which shears are transferred through 
a concrete section which will be cracked under test and incident 
conditions.  

(f) Information on how the reinforcing bars are anchored at certain 
critical points, such as at the center of the dome, and the inter
mediate terminal points of radial bars in the dome, at locations 
where bars are provided to take discontinuity stresses, and diagonal 
bars, etc. Because of cracking of concrete due to shrinkage, testing, 
thermal stresses, and during an accident, the problem of adequate 
bar anchorage is of special concern.  

5.2 Describe the "splicing" of inclined bars, or horizontal stirrups provided 
to take the radial shears-in the base of the walls with the vertical bars.  
If done by lapping the diagonal bar with a vertical bar or by bending the 
stirrup around a vertical bar, demonstrate that, despite biaxial tensile 
stresses in concrete and vertical and horizontal crack'patterns, the load 
in the diagonal bars or stirrups can be transmitted safely to the vertical 
bars.



5.3 The reinforcing steel mayibe stressed to the yield point when subject to 
the consequences of the DBA. Justify the use of this stress when under 
certain conditions, this would allow the liner to be stressed beyond the 
yield point. Identify those areas of the liner which are stressed beyond 
the yield point. State the stresses involved.  

5.4 1ndicate hether,-in the' design of the containment foundation mat, con
Isideration was given to: 

(a) The influence of the elasticity of the ground on the stress distri

bution in the foundation mat.  

(b) The fact that the mat is under radial tension.  

(c) The lack of symmetry of seismic or tornado loads acting on the mat.  

(d) Thermal stresses.  

5.5 With respect to liner design, describe: 

(a) The design approach that was used'where loadings must be transferred 
through the liner, such as at crane brackets or machinery equipment 
mounts. Provide design details and computation results.  

(b) How the shears, especially those due to thermaliexpansion and earth
quake, are accommodated. The bottom liner is not accessible for 
inspection during the life of thelplant. It is therefore very important 
to avoid any unnecessary stresses and strains in the bottom liner.  
The arrangement-for load transfer through the liner under the bottom 
of the interior structure should have provided for transfer of shears 
parallel to the liner.  

(c) The liner buckling characteristics if a stud anchor should fail or 

be missing.  

(d) The stud sizes and stud/liner weld sizes.  

(e) The maximum stress in concrete at liner anchors.  

5.6 For penetration design, provide: 

(a) A discussion of whether stress limits of the ASME Code, Section VIII, 
can be met, including the effects of jet forces. Include also the 
design criteria intended to prevent pipe rupture between the penetra
tion and containment isolation valves.



(b) The extent towhich the penetrations and the applicable surrounding 

liner regions will be subjected to vibratory loading from equipment 

attached to the piping systems. Indicate how these loads are treated 

in design.  

(c) The :capability of the penetration design to absorb liner strain with

out severe distress at the opening.  

(d) For all penetrations, the criteria that have been used for the bend
ing of reinforcing bars which have to clear the opening. Criteria 

defining maximum slopes and minimum bending radii to avoid local 
crushing of concrete and a discussion of the anchorage of bars added 

to typical reinforcing or interrupted at the opening shouldibe 

included.  

(e) For penetrations between approximately 9 inches and 4 feet in diameter, 

explain how normal, shear, bending, and torsional stresses are covered 

by the reinforcing bars.  

(f) Sample drawings, sketches, and design computations for penetra

tions and shell adjacent to them.  

5.7 For large openings, describe: 

(a) The number and size of the large openings for the-containment which 

require special design consideration.  

(b) The primary, secondary, and thermal loads that have been considered 

in design of the openings, including jet, seismic and tornado loads.  

(c) The stress analysis procedures that were used in design.  

(d) The method that was followed for the design (working stress design 
- method, ultimate strength design method, or'both). If ultimate 

strength was used, the factored load combinations should be given 

together with corresponding capacity reduction factors.  

(e) How the existence of biaxial tension in concrete (cracking) has been 
taken care of in the design and how the normal and shear stresses due 
to axial load, two-directional bending, two-directionallshear, and 
torsion are combined. Also, state the criteria for the design of 

the thickened part of the wall around the opening.
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(f) The method used to check the design of the thickened stiff part of 

the shell around large openings and its effect on the shell. Include 

the manner of considering shrinkage. Describe how torsional stresses 
have been checked.  

(g) Additional information on reinforcing patterns used around large 

openings. How are deformations and forces handled around the large 

opening and in the transition zone into the main portion of the 

structure? 

(h) The safety factor provided in design at large openings. Sample 

computations should be provided, listing all the criteria and 

analyzing the effect of all pertinent factors, such as cracking.  

5.8 For the insulation, provide: 

(a) The design safety'factor provided on insulation performance, including 

specified (80'F) vs. tolerable temperature rise in liner.  

(b) An analysis of the consequences of one or. more insulation panels being 

displaced from the liner during, or as a consequence of, an accident 
situation. Consider whether jet forces may removepanels.  

(c) The consideration given to increased-conductivity due to humidity 
and compression during accident pressure transients and pre-compression 
from structural and leakage testing.  

(d) An evaluation of the compatibility of the insulation,materials and 

steel liner relative to chemical reaction, etc.  

5.9 Discuss:the extent of consideration given to the need for cathodic pro-.  

tection. What protection is provided? If soil resistivity surveys have 
been conducted, report the results.  

5.10 Discuss the extent to which protective coatings have been applied to the 
liner. State the effect of post-accident environment including tempera
ture, pressure, and reagent spray on the coatings.  

5.11 With regard to the design of the interior structure of the containment 
used to support and enclose the primary system and other equipment 
provide the following:



(a) Explain generally the methods used for design of the interior 

structure. Indicate the method of stress analysis and give a list 

of critical stresses their nature and location.  

(b) Indicate the design pressures and the design temperature differentials 

that-were used for different chambers within the structure. Provide 

the basis or methodof determination for the above. Provide a sketch 

summarizing the above information.  

(c) Explain the method or computational model used to determine jet forces 

on interior structure resulting from pipe fracture.  

5.12 Show how thermalstresses in the walls of the spent fuel pool resulting 

from temperature gradients were evaluated and state the provisions that 

have been made to limit cracking and prevent leakage.  

Containment Proof Testing and Inservice Surveillance Testing 

5.13 Indicate the areas of the containment and liner which are to be instrumented 

for the strength test.  

5.14 Show how-the test pressure for the containment-proof test demonstrates 

structural adequacy of the containment for design basis accident loads 

and for concurrent design basis accident with the design basis earthquake 

loads. Include the following: 

(a) Thermal stresses at large openings, evaluation of temperature 

gradients, stress computations for concrete and reinforcing steel, 

methods of combining stresses due to normal, tangential, bending, 

and torsional load; assumptions on cracking, stresses in stirrups, 

etc.  

(b) Influenceof shrinkage.  

(c) Influence of liner elastic and plastic deformations.  

(d) Liner stresses before cracking of concrete occurs.  

(e) Influence of transient thermal gradients.  

5.15 Describe the surveillance capabilities provided by the containment design 

with reference to both periodic inspection of the steel liner and periodic 

structural testing of the containment. If the leak rate testing is intended 

to-be performed at reduced pressure, provide an evaluation of the minimum 

level of such tests that would also serve to verify continued structural 

integrity. Consider in the evaluation structural response and surveillance 

instrumentation requirements.  
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6.0 ENGINEERED SAFETY FEATURES

6.1 Provide a detailed description of the chemical additive spray system as 
constructed, including system parameters essential for performance evalua
tion. Describe the method of addition of sodium hydroxide, the effect on 
spray and sump water alkalinity, the possibility for iodine re-evolution, 
and the ultimate effect on the iodine reduction factor.

6.2 .Evaluate the error limits in the calculational model for predicting the 
effectiveness of the chemical additive spray system for iodine removal.  
Specify conservative values for the average drop size, deposition velocity, 
building volume covered by sprays and mixing velocity of residual volume, 
minimum fall distance, and effective residence time.  

6.3 Provide a detailed listing of all major construction materials which will 
be exposed to the spray solution, and the corrosion or deterioration 
rates for each of these under maximum exposure conditions. For each 
material, which will be adversely affected, state approximate quantity 
and exposed surface areas. Include surface coatings, electrical wiring, 
air filtration components, etc. Analyze the potential consequences of 
corrosion and/or deterioration on all materials with regard to post
accident operation of engineered safety features and potential additional 
hazards.  

6.4 Describe the long term storage conditions for the concentrated sodium 
hydroxide. Consider tank corrosion, air contamination, valve galling, etc.  
Analyze the potential for clogging of-delivery lines by deposited solids 
due to chemical corrosion and/or temperature extremes.  

6.5 Describe the preoperational and inservice test programs and schedules for 
the chemical additive spray system.  

6.6 Describe the preoperational and inservice test programs and schedules for 
the internal recirculation filter system. Include a discussion of both 
system tightness and component efficiency.  
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7.0 INSTRUMENTATION AND CONTROL 

7.1 In regard to the protection systems which actuate reactor trip and safety 
feature action, the following information is requested: 

a. For those systems designed and built by Westinghouse, identify which 
are identical to systems used in the Ginna Station. Discuss any 
design differences in systems which are not identical to those used 
in the Ginna Station.  

b. Where systems are designed and/or built by other than Westinghouse, 
identify the supplier of the system. Also, identify any. features 
of the design which differfrom the criteria of IEEE 279 and the 
appropriate General Design Criteria. Explain the reasons for such 
differences.  

7.2 In regard to the Westinghouse designed control systems, the following 
information is requested: 

a. Identify the control systems which are identical to systems used in 
the Ginna Station.  

b. List and discuss any design differences in systems not identical to 
those used in the Ginna Station. This discussion should include an 
evaluation of the safety-significance of each system change.  

7.3 Where reactor protection and engineered safety feature signals feed 
annunciators and/or a data logging computer, the design criterion used 
to assure isolation should be described and evaluated.  

7.4 What are the design bases for the reactor protection system, the 
instrumentation and controls for engineered safety features, and the 
electric power with regard to earthquakes? Will the system be capable 
of actuating reactor trip or engineered safety feature action during 
the maximum peak acceleration? If a seismic disturbance occurred after 
a major accident, would emergency core cooling be interrupted? What 
tests and analysis were performed to assure that the seismic design 
bases are met? What seismic specifications are employed in the 
instrumentation and controls purchase order(s)? 
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7.5 Please describe the quality control procedures which apply to the equipment 
in the reactor protection system, engineered safety feature and containment 
isolation systems, and the associated emergency power systems. This de
scription should include, but not necessarily be limited to, (a) quality 
control procedures used during equipment fabrication, shipment, field 
storage, field installation, component checkout, system checkout; and 
(b) records pertaining to (a) above.  

7.6 Please submit your cable installation design criteria for preserving the 
independence of redundant reactor protection system and engineered safety 
feature circuits (instrumentation, control, and power). For the purpose 
of cable installation, the protection system circuits should-be inter
preted in their broadest sense to include sensors, instrument cables, 
control cables, and power cables (both a.c. and d.c.), and the actuated 
devices (e.g., breakers, valves, pumps, etc.): 

a. Cable separation should be considered in terms of space and/or 
physical barriers between redundant cables. Please address (1) the 
separation of power cables from those used for control and instru
mentation, (2) the intermixing of control and instrument cables 
within a tray (or conduit, ladder, etc.), (3) the intermixing within 
a tray (or conduit, ladder, etc.) of cables for different protection 
channels, and (4) the intermixing of non-vital cabling with pro
tection system cabling.  

b. What are your criteria with respect to (1) the separation of 
penetration areas, (2) the grouping of penetrations in each area, 
and (3) the separation of penetrations which are mutually redundant.  

c. Please discuss cable tray loading, insulation, derating, and over
load protection for the various categories of cables.  

d. Please discuss your criteria with respect to fire stops, protection 
of cables in hostile environments, temperature monitoring of cables, 
fire detection, cable and wireway markings, and the administrative 
responsibility for, and control over, all of the foregoing (a-d) 
during design and installation.  

7.7 Figures 1.2-3 and 5.1-4 of the FSAR shows that there is a single electrical 
penetration area. Figures 1.2-3 and 1.2-6 show a single electrical tunnel.  
A description of these two areas is requested which provides sufficient 
detail to show the installation of electrical cables associated with pro
tection systems and the manner in which the electrical cables would be 
protected from a single casualty, sich as fire. The answer to this question 
might be combined with Question 7.6.
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7.8 Various pages of the FSAR discuss the design:of electrical equipment inside 
containment (e.g., Page 6.1-6). Other pages discuss the proposed testing 
of some components (e.g., Page 6.2-35a). Please identify all equipment 
and components (e.g., motors, cable, etc.) located in the primary con
tainment which are required to be operable during and subsequent to a 

loss-of-coolant or a steam-line-break accident, and describe the qualifica
tion tests which have been or will be performed on each of these items 

to insure their availability in a combined high temperature, pressure 
and humidity environment.  

7.9 What are your design bases for reactor protection System and engineered 
safety feature equipment (e.g.,-sensors, cabling, pumps) located in 
the containment or elsewhere in the plant which take into account the 
effect of radiation on the component? Please describe the analysis 
or testing performed.to :determine the long term effect and the design 
basis accident condition superimposed on the long term effect.  

7.10 Describe how reactor protection system and engineered safety equipment 
will be physically identified as safety equipment in the plant.  

7.11 Figure 7.2-8 of the FSAR shows two bypass breakers (AB-l and AB-2) in 
the scram circuit. During the Ginna review that applicant decided to 
utilize one bypass breaker as a safeguard against inadvertently having 
both bypass breakers closed at the same time. What is your intent with 
regard to this problem? What information is provided to the control 
room operator which allows him to evaluate that the breaker(s) is installed 
properly? 

7.12 Describe what information is available to the control room operator 
which would allow him to recognize that the door to the reactor protec
tion system panels have been opened improperly (e.g., two doors are 
open at the same time). Page 7.2.3.3-3 of the Beaver Valley PSAR 
indicates each panel has an associated annunciator.  

7.13 The following logic diagrams are requested: 

a. Activation logic diagram for Safety Injection, Containment Spray and 
Isolation .(similar to Figure 7.2-6 of Ginna FSAR).  
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b. Analog channel testing arrangement (similar to Figure 7.2-7 of Ginna FSAR).  

c. Actuation circuits of engineered safety feature circuitry (similar to 
Figure 7.2-15 of Ginna FSAR).  

7.14 Page 7.2-26 of the FSAR indicates that the Low Reactor Coolant Flow Trip 
has been modified from the Ginna design (a two-loop plant) to provide a 
direct reactor trip on undervoltage on 2/4 reactor coolant pump buses. This 
would indicate that three-loop operation is permissible. Are any manual 
adjustments required to the reactor protection system for the three-loop 
mode of operation? If so, please identify the adjustments and show that 
unsafe operation cannot result from their misadjustment.  

7.15 Page 7.2-1 of the FSAR discusses the Control Room. Please provide the 

following additional information: 

a. What communication systems are available to the Control Room for: 

(1) Operational control (e.g., page party).  

(2) Administrative control (e.g., Bell system).  

(3) Special purpose (e.g., sound powered phones).  

(4) Emergency (e.g., radio) 

b. What facilities for emergency lighting are provided? 

7.16 For the process instrumentation which provides signals to the reactor pro
tection and engineered safety feature actuation circuitry, please provide 
a table which lists the following information: 

a. The parameter being sensed.  

b. The type of sensor (e.g., Foxboro pressure), manufacturers specified 
accuracy and repeatability and expected failure mode.  

c. The type of readout (e.g., indicating, blind, etc.) 

d. The type of power required (e.g., external, self).  

e. Use of channel (to provide information to reactor protection or 
engineered safety feature circuitry).  

0 0



f. Number of redundant sensors on common sensing line.  

7.17 Page 6.2-12 of the FSAR states that during safety injection, the first 

low level alarm (/- 15 minutes) on the refueling water storage tank sounds 

and the operator should take appropriate action to assure that only a 

certain number of pumps are operating. On a second alarm ('-22 minutes) 
the operator switches to the recirculation mode. Figure 6.2-1 shows one 

level indicator and one level alarm on the refueling water storage tank.  

Please describe the instrumentation provided to the operator in sufficient 
detail to show that a single failure cannot lead to improper operation 
or an interruption of cooling to the core.  

7.18 Page 7.3-10 of the FSAR states that the a-c power supply for the rod 

drive system uses a single overhead run of enclosed duct which is bolted 

to, and therefore comprises part of, the power cabinet arrangement.  

What:is the length of-this iun for Indian Point 2? 

7.19 What are your design bases for the safety related electrical equipment 

(control room or other equipment rooms) which take into account the 

loss of the air conditioning and/or ventilation system(s)? Please 
describe the analyses performed to identify the worst-case environment 

(e.g., temperature, humidity) for the instrumentation, control, and 
electrical equipment. What is the limiting condition with regard to 

temperature that would require reactor shutdown? What is your basis? 

Describe any testing (factory and onsite) which has been or will be 
performed to determine the equipment characteristics for this environ
ment.  

0 0
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8.0 ELECTRICAL SYSTEMS 

8.1 Please perform an analysis to demonstrate the ability of IPP #2 to meet 
the single failure criterion recognizing that a single 138 kv line connects 
the station to the Buchanan substation, a distance of approximately 3/4 
mile. This analysis should include: 

a. The ability of the grid to provide offsite power while losing the 

IPP #2 generating capacity or the next largest unit on the grid.  

b. The degree of backup being supplied by the 13 kv line to include: 

(1) Capacity of 13 kv line with regard to engineered safety feature 
and safe shutdown loads; to include line and 13/6.9 kv transformer.  

(2) Starting characteristics of the gas turbine; what signals are 
provided to start the generator? What are onsite fuel storage 
details and fuel resupply for the generator? 

(3) What are siting details and protection provided for the 13 kv 
line and the gas turbine? 

(4). Under what conditions is power from this source required for 
IPP #1? 

8.2 The three diesel generators are located in a common enclosure which does not 
appear to provide tornado protection, also there is no protection between 
the machines in case of missiles. Please explain the rationale for 
placing the diesel generators in this common enclosure. Also discuss 
the rationale for providing fuel oil for 54 hours of operation for two 
diesels.  

8.3 From the information contained on Page 8.2-14 of the FSAR, it has been 
determined that the IPP #2 onsite power system is designed identical to 
that originally proposed for IPP #3 and commented on in the ACRS letter.  
If the proposed design is to be retained, please perform an analysis to 
show that the independence of the onsite power is not compromised by the 
use of automatic breakers between essential buses.  

8.4 Please provide an analysis to show that a single failure in the d-c power 
to the station switchyard will not prevent the grid from supplying offsite 

power.



11.0 WASTE DISPOSAL AND RADIATION PROTECTION 

11.1 Provide a complete description and analyses where required to show how 

the provisions of 10 CFR 20 will be met for the Indian Point site, taking 

into account the combined releases from all three of the facilities at 

this site for both liquid and gaseous effluents on an isotopic basis.  

Based on the above, provide the exposure dose from effluent releases 

versus number of people of the exposed population in the vicinity of the 

site assuming release at expected levels from the three plants and also 

at the 10 CFR 20 limits. Relate releases at these levels to the amount 

of failed fuel in the core.  

11.2 Based upon the proposed technical specification for primary-to-secondary 

coolant leak rate and primary coolant activity based upon 1% failed fuel, 

provide the equilibrium secondary coolant activity on an isotopic basis.  

Provide all assumptions including secondary coolant cleanup assumptions 

and include justification for these assumptions.  

11.3 Describe procedures used to properly account for activity released to the 

environment via the steam generator blowdown. What methods are used to 

analyze for activity in the secondary (steam) system and what is the frequency 

and sensitivity of this analysis? 

11.4 Provide a diagram of the liquid and gaseous radwaste system which indicates 

the locations where grab samples are taken and continuous monitoring is done in 

this system. Provide the grab sampling frequencies as related to radwaste 

releases, and describe the analyses to be performed on these samples.  

11.5 The technical specifications for this facility will have two separate liquid 

discharge limits -- one for tritium and one for all the other radioactivity 

in the liquid wastes. We understand that it is not your intent to sample 

for tritium in the liquid radwaste system on a batch by batch basis prior 

to release from this facility. If this is so, provide the basis by which 

compliance with the technical specifications will be demonstrated.  

11.6 We understand that the discharge canal is sampled for radioactivity. Provide 

the details of the method of sampling, frequency of sampling, analyses per

formed on these samples, and the sensitivity of the analyses performed.  

11.7 The technical specifications for this facility will contain two separate 

limits for gaseous effluents, one.for iodine and particulates with half

lives longer than eight days and one for all the other airborne radioactivity 

releases. We understand that it is not your intent to continuously monitor 

for iodines and particulates on the plant vent. Describe how compliance 

with the halogen and particulate technical specification gaseous release 

limits will be demonstrated without this monitoring capability.
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11.8 We understand that the monitor tanks are-Class II and that if they were to fail their contents would spill uncontained on the ground and then into the river. What is the maximum amount of radioactivity that could be contained within these tanks? Provide an analysis of the river water concentrations that would result from the failure of these tanks. State all assumptions 
and justify them.  

11.9 What minimum river water dilution factors are available between the Indian Point site and the nearest public drinking water intakes on the Hudson River (at the Veterans Administration Hospital and the Chelsea pumping station) for both continuous routine releases and accident slug releases? 
State all assumptions and justify them.  

11.10 Provide the analysis used in obtaining the average annual dilution factor of 1.2 x l0'5sec/m3 stated as applicable for the setting of the routine 
release limits.  

11.11 Submit details of the proposed operational environmental radiation monitoring 
program including, -a map delineating* sampling locations, types of sampling done, numbers of samples taken, frequency of sampling, 
types of analyses done, monitoring equipment, laboratory equipment to be used, the logic used in determining food chains to man, anticipated reconcentrating agents and isotopes reconcentrated biota collected.  

11.12 We understand that it is not proposed that milk and river bottom sediment sampling be done as part of the proposed operational radiation environmental monitoring program for this facility. Since these are two prime modes of reconcentrating radioactivity released to the environment, explain the bases for your position that their collection is not necessary.  

11.13 Please describe any "as-installed" calibrations which will be performed on the continuous radiation monitoring system. This description shouldinclude 
but not be limited to: 

1. Are liquid and gaseous sources similar to those expected during normal 
operation discharged through the monitors to determine that they are 
properly installed and operating correctly? 

2. How often during the life of the plant will this "primary" calibration 
be performed? 

3. For routine calibrations, how are secondary standard calibrations performed? 

4. Describe the maintenance procedures which will be utilized to guard against radioactive contamination of the pipe or line being monitored.



11.14 If there is no "as-installed" system calibration capability, explain the bases 
for your position that the installed monitoring systems are adequate to 
identify with reasonable accuracy the nature and amount of radioactivity 
contained within the systems being monitored.



12.0 CONDUCT OF OPERATIONS

12.1 Staffing, Training and Experience.  

1. Provide a chart of the proposed organization for Indian Point No. 2.  
At the shift level, indicate the shift composition for both dual
unit operation and for Unit No. 2 when it is operating as a single 
unit facility, such as when Unit No. 1 is shut down for refueling.  

2. Describe the responsibilities of all facility personnel from the 
foreman level up to and including the General Superintendent. Indi
cate those positions for which the individual will exercise respon
sibility at Unit No. 1 in addition to his responsibilities at Unit 
No. 2.  

3. Provide the following for facility personnel that have been added to 
the staff for Unit No. 2.  

a. The training program they will participate in, including courses 
taken, general course content, and number of hours of each course.  

b. Resumes of the qualifications of personnel from the supervisory 
level up through superintendent level.  

4. Provide the following for current facility personnel who will assume 
responsibilities relative to Unit No. 2.  
a. A resume of their experience that qualifies them for the duties 

they will assume with respect to Unit No. 2.  

b. The specific training they will receive relative to Unit No. 2.  

12.2 Written Procedures.  

1. Designate those safety related operations for which written procedures 
will be required.  

2. Describe the review and approval procedure for all written procedures, 
including the means for assuring that these procedures have been dis
tributed, read, and understood by the appropriate operating personnel.  

12.3 Review and Audit.  

Provide the following information relative to the Nuclear Facility Safety 
Committee:



1. Define the required quorum for the committee to conduct its business.  

2. Define the criteria to be used for committee membership.  

3. What will be the minimum meeting frequency of the committee? 

4. Describe more fully the specific functions and responsibilities of the 
committee.  

5. What are the recording and reporting requirements for the committee? 

12.4 Records.  

1. What records are kept of abnormal occurrences, principal maintenance 
activities and fuel inventories and transfers? 

12.5 Emergency Plan.  

Provide an emergency plan including the following material: 

- Organization: The emergency plan should include a description of the 
normal and emergency operating organizations.  

- Spectrum of Accidents: The emergency plan should identify and consider 
the consequences of radiological accidents ranging from onsite accidents 
affecting only local operating personnel to design basis accidents which 
could affect both site and neighboring environment.  

- Protective Measures: Attention should be given in the plan to immediate 
protective measures that may be necessary for site personnel and the 
general public.  

- Technical Bases for Protective Measures: technical information necessary 
to support the proposed protective measures should be included.  

- Protective Action Levels: The levels at which protective action is to be 
initiated should be specified in terms of instrumentation available in 
the post-accident instrumentation.  

- Communications: The plan should specify emergency communication networks.  

- Multi-Unit Site Considerations: A reactor site which includes more than 
one reactor should have both individual facility plans and a compatible 
site emergency plan.  

- Offsite Support Groups: Provisions for utilization of offsite support 
groups should be included in the emergency plan.
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- Medical Support: A summary of the medical facilities available should 
be included.  

- Training Drills: The, frequency and extent of drills should be included.  

- Public Notification of Accident Conditions: The criteria for and method 
of notification should be included.  

- Emergency Procedures: The emergency plan should clearly provide that 
procedures will be prepared to detail implementation of the-emergency 
plan.  

- Recovery Plan: General measures for a recovery planand associated 
criteria and technical bases should be included.  

- Review and Updating: Specific provisions for periodic formal review 
should be made.  

12.6 Describe the security measures to guard against and to detect unauthorized 

access to: 

- The reactor site.  

- The:control building and other principal buildings of the facility.  

- The containment'building.  

- The fuel storage building.  

12.7 Describe the extent of access to various portions of the facility (as 
indicated above) anticipated for: 

- Members of the general public.  

- Offsite Con Ed employees.  

- off site non-Con Ed technicians and engineers.  

Describe the procedures to be used in admitting: the above groups.



14.0 ACCIDENT ANALYSIS 

14.1 Calculate the required iodine reduction factor necessary to meet the 10 CFR 
100 guideline values for the available exclusion and low population zone 
radii using the following assumptions: 

a. Power level of 3216 Mwt.  

b. TID-14844 fission product release fractions (100% noble gases, 50% of 
the iodines, 1% of the solids).  

c. An iodine plateout factor of 2.  

d. 10% of the airborne iodines being methyliodide.  

e. Containment leak rate of 0.1%/day for the first 24 hours, 0.045%/day 
thereafter.  

f. With the following meteorology: 

1. Pasquill Type F, lm/sec, non-varying wind direction, and volumetric 
building wake correction factor with C=1/2 and the cross-sectional 
area of the containment structure for the first 8 hours.  

2. From 8 to 24 hours, Pasquill Type F, lm/sec with plume meander in 
a 22-1/2 degree sector.  

3. From 1 to 4 days, Pasquill Type F and 2m/sec with a frequency of 
60%, Pasquill Type D and 3m/sec with a frequency of 40%, with a 
meander in the same 22-1/2 degree sector.  

4. From 4 to 30 days, Pasquill Type C, D, and F each occurring 
33-1/3% of the time with wind speeds of 3 m/sec, 3 m/sec, 2 m/sec, 
respectively, with meander in the same 22-1/2 degree sector 
33-1/3 of the time.  

g. A breathing rate of 3.47 x 10 sec/m for the first 8 hours, 1.75 x 10.  
sec/m3 from 8-24 hours, and 2.32 x 10- 4 sec/m3 thereafter.  

With the iodine dose reduction factors calculated as above and 10% methyliodide 
removable only by a system specifically designed to remove it,provide an 

analysis and discuss how the :guideline values of 10 CFR 100 will be satis
fied fok ithe facility.  

14.2 There appear to be ambiguities in the FSAR with regard to the dose design 
criteria for the control room. State the dose criteria for the control room.



Calculate the whole body and thyroid dose that would be received by an operator 
in continuous occupancy of the control room during the course of an accident 
using the assumptions indicated in 14.1 above. State all assumptions and 
justify them.  

14.3' In connection with the loss-of-coolant accident and functioning of the 
emergency core cooling system: 

14.3.1 Provide plots of time-to-signal vs. break size for the following three 
safety injection initiation signals: coincidence of low pressurizer pressure 
and level, high containment pressure and high-high containment pressure.  
At what percentage of the containment design pressure will the two pressure 
signals be set? 

14.3.2 Describe the design and tests of the valve and valve operator which were 
added to the sump suction lines to limit the consequences of a passive 
failure in the sump suction line.  

14.3.3 Demonstrate that the 9-second difference in assumed starting time and 
design starting time does not significantly change the calculated performance 
of the ECCS pumps, both high head and low head, for representative large and 
small breaks.  

14.3.4 Provide a quantitative assessment of the analytical conservatism in the 
core heatup calculations for intermediate sized breaks (0.2 to 3.0 ft2); 
include considerations of time to DNB, transition boiling, water level swell, 
fuel pin gap conductance.  

14.3.5 Provide the conditions and results of Westinghouse fuel rod perforation 
tests, cladding eutectic tests, and clad shatter tests in support of your 
LOCA analyses and conclusions. Provide details of the conditions for the 
perforation, eutectic, and shatter tests, including descriptions of the 
test rigs and geometries, steam flow, purity of steam and air content .fuel 
rod fabrication relative to commercial fabrication, fuel rod irradiation, 
clad heatup rate, and type of heater.  

14.3.6 Provide the details of the models used to simulate the reactor, loop, and 
reactor internals in the blowdown load calculations using the BLOWDN program.  
Show how the code was used. Identify those components which must survive 
blowdown to ensure a shutdown and coolable core. Show the logic.behind 
their identification. Provide the stresses or limited deformations pre
dicted for these components.  

14.4 In connection with the rod ejection accident: 

14.4.1 Discuss the ejected rod worth and peaking factors used in your analyses 
and the relationship of these values to those corresponding to the 
following cases:



(a) Control bank insertion to the Technical Specifications limits; 

(b) Control bank insertion in excess of these bank limits; 

(c) Rods fully inserted long enough to result in xenon redistribution 
(assuming operations at both full power and low power following full 
power operation); and 

(d) X-Y xenon oscillations.  

14.4.2 If the reactor is operating with one percent failed fuel, discuss the 
influence on the results of the rod ejection analyses of any high burnup 
waterlogged fuel which may have lower threshold levels for prompt rupture.  

14.4.3 Your analyses of the control rod ejection accident indicate that limited 
fuel rod damage would be anticipated and that rapid fuel dispersals into 
the coolant would not occur. However, these analyses predict the fuel pin 
conditions for only the first few seconds following the hypothesized rod 
ejection. Since the events leading to the rod ejection accident also 
result in a loss of primary coolant accident, your analyses should be 
expanded to examine the fuel rod conditions-over a longer time period.  

The expanded analyses should consider the core lifetime and power conditions 
which lead to the reactivity insertion which is the most severe with respect 
to fuel rod conditions following the ejection accident. The analyses and 
discussion of the results should include the following considerations: 

(a) The core cooling systems assumed to function and the sensitivity of 
the analytical results to changes in the assumed core coolant delivery.  

(b) The transient primary coolant conditions within the core region and 
within the primary system.  

(c) The energy input to the core due to the rod ejection, and the local 
energy input, including appropriate peaking factors. (These energy 
inputs should be compared with'those customarily:;assumedofor the analysis 
of the loss-of-coolant situation with the same break size but without 
the rod ejection.) 

(d) The transient heat transfer assumptions employed for the rod ejection 
analyses and where these assumptions may differ from the loss-of
coolant analyses with the same break size.  

(e) The transient fuel and clad conditions; i.e., temperature, perforations, 
oxidation, locally and extending over the core.



.. . .. , 

Based on thetransient coolant conditions and the initially high enthalpy 
fuel conditions, discuss the potential for rod to rod propagating effects; 
e.g., heat transfer disturbances, perforation related disturbances, and 
oxidation related disturbances. How would the fuel and clad conditions 
predicted in (e) be influenced by such potential propagating effects? If 
the effects are adverse, then discuss the initial enthalpy conditions for 
which the fuel rod would remain in an intact and coolable status. Relate 
this to reactivity inserted from the rod ejection.  

14.5 Provide an analysis of the consequences of total blockage of the inlet 
nozzles of fuel assemblies. Include the number of'nozzles which must be 
blocked before fuel damage would occur, the nature of the fuel damage, and 
the means by which such blockage might be detected.


