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PREFACE

Supplement 5 to the Indian Point Nuclear Generating Unit No. 3 consists
of additional information to supersede or augment information presented

in Supplement 1 to the Unit No. 3 PSAR and of page revisions to Supplement 1.

Additional information is presented on the following general subjects

which correspond to tab numbers in this supplement.

1) Modified ECC System
2) Primary Auxiliary Building Description
3) Conduct of Operations and Initial Testing Program
4) Quality Assurance/Quality Control Program
5) Hydrogen Generation and Recombiner
6) Containment Spray R & D
7) Provisions for Post Loss of Coolant Accident Protection
8) O0ff-Site Dose Evaluation
9) Thermal Shock Status
“ : 10) Control and Protection System Status
11) Flooding at the Site
12) Sodium Hydroxide Injection
13) Seismic Stress Limit Curves
14) Dose Calculations
15) Miscellaneous
a) Power Supplies to the Site
b) Tornado
c) Leak Rate Detection Capability
d) Steam Break Analysis*
e) Loss—-of-Coolant Design Criteria* : i
f) Minimum DNBR Criteria*
g) Criteria for Testing Air Cleanup System*
h) Instrumentation Systems*

i) Locked Open Valves in the Containment *

) *Pages attached on these items for insertion into text to replace the corres-
‘;E( ponding pages of Supplement 1 to the PSAR.
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MODIFIED ECC SYSTEM

A number of improvements have been incorporated into the Indian Point Unit

No. 3 emergency core cooling systém.

Completely separate lines have been provided from each residual heat
exchanger to the reactor coolant system. Residual heat exchanger No. 1
supplies water to cold legs 1 and 2 while residual heat exchanger No. 2
supplies water to cold legs 3 and 4. In the event of a passive failure to
one line, instrumentation and remotely operated valves are provided to enable
the operator to detect the failure and to isolate the appropriate heat
exchanger. Adequate cooling is provided by one heat exchanger train. See

Figure 1.

The original system had the capability of using either residual heat

exchanger for the recirculation mode head to high head pumps. This

_ capability has been retained by providing individual feeder lines from

each heat exchanger to the common recirculation high head line.

Provision for redundancy in the auxiliary cooling system (shown in Figure 2)
is discussed in Supplement 1 to the PSAR in Item 17 (F-6.0) and the

modified service water system is shown in Figure 8 of this supplement.

The boric acid injection tank has been placed in the discharge side of

the high head safety injection pumps, enabling boric acid to be injected
into the cold legs of the reactor coolant system by means of a simple direct
tank pump through. This improvement is in line with current Westinghouse

practice.

The containment sump suction line is contained within a concentric guard
pipe which is connected to the containment liner and terminates within a
leak tight compartment. This modification obviates the necessity for the

use of the internal containment sump isolation valve.
Provison has been made for a second containment sump line to be used in the

event that the post loss of vessel coolant accident proves to be a credible

accident.
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PRIMARY AUXILIARY BUILDING

The auxiliary building layout with the required provisions for space

for the addition equipment specified discussion of PLOCAP in this supplement

is shown in Figures 3 through 6. Figure 7 shows the auxiliary building

ventilation system along with the containment air filtration system.
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II

CONDUCT OF OPERATIONS AND INITIAL TESTING PROGRAM

Station Organization

The proposed organization chart for the administering and manning of Indian
Point as a three unit station parallels closely the organization structure
presented as Exhibit O-1A submitted in August, 1961 by Consolidated Edison
in support of its application for a Provisional Operating License for its
Unit No. 1 at Indian Point., Generally, the lines of authority remain un-
changed. Certain changes from the organization that existed at that time
have occurred, and are as follows:

1. The Reactor Engineer originally carried line responsibility for day to
day nuclear plant operations. We presently feel that the technical and
administrative demands of this function dictate the advisability of
detaching this man from these duties and making him responsible for
technical staff activities, in addition to his basic responsibility
for providing core physics surveillance, burnup follow, etc.
Accordingly, we have separated this title from the line organization. .

2. All of the maintenance forces, including those responsible for unit
overhauls, will report to the General Superintendent of the Station
through the Maintenance Supervisor and the Superintendent.

_Staff Requirements

' The existence of a trained, experienced operating organization for Indian

Point Unit No. 1, and the current efforts at expanding that organization
for Unit No. 2 responsibility, make very much simpler the task of preparing
for the operation of Unit No. 3. At the upper level of station management,
most, if not all of those presently responsible for the key positions
associated with the operation of Unit No. 1 and the preparations for opera-

“tion of Unit No. 2 will be responsible for Unit No. 3. We expect the

addition of a single Assistant to the Superintendent to be sufficient for
the upper station management duties resulting from the needs of Unit No. 3.

The minimum requirements for the General Superintendent will be that he hold
a B,S. Degree in Engineering. He must also have a minimum of ten years of
experience in engineering, construction, operation, or management of an
electric generating facility, of which a minimum of three years will be .
nuclear reactor design or operating experience.

The minimum requirements for the Superintendent will be that he hold a B.S.
Degree in Engineering, and a minimum of three years of nuclear reactor
design or operating experience. If, including the required reactor opera-

ting experience, he has had a minimum of ten years of experience in the

construction, operation, or management of an electric generating facility,
the requirement of an engineering degree may be waived. He must hold a
Senior Reactor Operator's License for the facility.
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The minimum requirements for the Reactor Engineer will be as established for
the General Superintendent except that the requirement of ten years of
conventional plant experience will not be required. He must hold a Senior
Reactor Operating License for the fac111ty. .

The minimum requirements for Performance Superxntendent will be as established
for the Reactor Engineer.

The minimum requirements for the Test Engineer (Health Physicist) will be that
he hold a B.S. Degree in Engineering or one of the physical sciences. He must
also have had a minimum of five years of experience in a radiation safety
program involving the direct administering of that program, and must have
demonstrated proficlency in all significant phases of the execution of the
program for which he is to be responsible.

The minimum requirements for Maintenance Supervisor will be that he have had
a minimum of five years of experience in installation, construction and
maintenance of heavy machinery. He must have shown adequate proficiency in
the owner's training course in radiation protection.

The instrumentation and control supervisor will have had a minimum of five
years of experience in the installation, testing and maintenance of instruments
and controls of which no less than three years shall have been in a nuclear
facility.

The chemistry super?isor will have as minimum requirements a B.S. in Chemistry
or Chemical Engineering and three years experience in chemical and radio- .
" chemical organizations. :

At the shift level, a complete separate force will naturally be required,
including Watch Foremen and the necessary number of operators and operating
mechanics to fill the posts described herein. Similar to the policy applied
in preparing for the startup of Unit No., 2, a pre-requisite for candidacy
for the startup Watch Foreman and Control Operator "A" (reactor control
board operator) on Unit No. 3 will be that he hold a Senior Reactor Opera-
tor's License on Unit No, 1 or 2 and a Reactor Operator's license on Unit
No. 1 or 2 respectively. In this manner, we have assured ourselves of the
man's competence as to his ability to accept and qualify in keeping with

the Atomic Energy Commission's licensing procedures. At the same time,

we have provided the very best possible background for those men approaching
the job of being educated in the specifics of the unit for which they are

to be responsible.

The operating crew for Unit No. 3 will be as described in organization chart
"form included herein. The Watch Foreman will hold a Senior Operator's license
for the Unit No. 3 facility, and there will be a minimum of four in number.
The Control Operator "A" will hold a minimum of a Reactor Operator's License
for the Unit No. 3 facility, and there will be a minimum of four in number.
The Operating Mechanics will hold responsibility for operating and minor
maintenance surveillance in two major operating areas of the facility.,

They will not be licensed under the Commission's regulations, and there will
be a minimum of-nine in number. It is likely, although uncertain at this
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ﬁdint in time of ﬁlanning, that most, and possible all of these personnel
will cycle in their duties with their counterpart operators and supervisors
assigned to Unit No. 2 and possibly even Unit No. 1

Training

As stated earlier, the Unit No. 3 personnel, both staff and operating force,
will be drawn largely from the ranks of the Units Nos. 1 and 2 organizations;
consequently, the basic training for the assumption of Unit No. 3 duties will
have been acquired in the form of direct operating responsibilities for the
earlier units. Specific training for Unit No, 3 will be provided by making
both the Unit No, 3 Watch Foremen and Control Operators "A" candidates
available approximately one year before fuel loading in order for them to
receive the training needed to learn the specifics of Unit No. 3.

This will including a training period administered by the Westinghouse
Electric Corporation on the design philosophy of the facility, system
descriptions, engineering flow diagrams, component-descriptions,
instrumentation and control information, and generally, all of the
information necessary to render competent, from a design background
standpoint, those individuals who are to have operating responsibility.
This will be followed by assignments to those individuals of a system

or systems, in which he is expected to make himself fully expert, and

for which he is to write the operating procedures and test specifications.
These procedures and specifications will then be subject to final review

. and approval by the General Superintendent of the station, the Production -

Department general office staff, the Westinghouse Electric Corporation, and
the Company's Nuclear Facility Safety Committee. As his expertise in hig
assigned responsibilities reaches fruition, he is then required to impart
his knowledge to each of the others through the medium of regular classroom
segssions.

As construction approaches completion on the various systems and sub-systems,
those supervisors and operators who have been assigned these responsibilities
will supervise the pre-startup testing of their systems. As that testing is
completed, the systems are then accepted, one at a time, by these people,
under the direction of a cognizant individual at the Superintendent level

or above, and this continues until the facility has been completed and fully
turned over to the operating organization. This program for training and
startup operations was utilized for Unit No. 1 and is presently being utilized
for Unit No, 2 with considerable success.

During the period that these men are training for the assignments noted above,
courses of instruction in various subjects pertinent to background knowledge
and specific preparation for their license examinations will have been given.
These are administered at the Indian Point facility by the Station Staff as

a continuing program for the training of men for Unit #2 and for replacements
for Unit #1. They will continue for Unit #3. The subjects covered in these
training sessions are listed below with their approximate instruction hours,
not including the field instruction which accompany the sessions:
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Lecture Hours

Reactor Theory _ 180
Core Design v 40
Primary System Design : 40
Auxiliary Systems 10
Operating Characteristics © 50
Reactivity Control 50
Safety Systems ‘ 20
Emergency Systems 20
Containment and Shielding 10
Operating Procedures ' 30
Radiation Monitoring 10
Health Physics : : 15
Facility License including Technical Specifications 20
Core Loading, Procedures 20
Radioactive Waste Handling _10

Total . 525

Consolidated Edison employees assigned to Indian Point Station are thoroughly
trained in the areas of fire prevention and protection. General rules and
regulations pertaining to the prevencion of fires at any of its electric
generating facilities are enumerated in a handbook that each employee
receives upon his assignment to a station. Supervisory personnel are
responsible for assuring that all personnel under their jurisdiction comply
with these general rules as well as any others that are applicable to a

" particular job location. The Safety Services Bureau of the Company maintains

a "fire-school" where qualified instructors are available to train and
periodically retrain station employees in fire protection techniques and
matters. Invaluable experience is gained at this school in as much as '
actual fires of the type encountered in generating stations are controlled
and extinguished by the trainees.

The detail fire-emergency procedure presently in effect at Indian Point
Station will be revised to broaden its scope to include Unijt No. 3. It

is not anticipated that the procedural actions will be sustantially changed,
however, as the same general plan of fire control will be applicable to both
units.

Adequate familiarization with the fire-emergency procedure by all members
of the operating staff is demonstrated periodically through the use of
fire drills. To provide a true measure of the degree of readiness, these
fire drills are generally initiated without prior announcement.

Written Procedures

Operating procedures will be developed in advance of startup of the facility.
These procedures will be maintained in the possession of all licensed Reactor
and Senior Reactor Operators, and at the various key operating locations
within the facility.
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From time to time, it is expected that specific operating instructions will be
needed to accomplish certain operating needs. Such instructions will be
considered as supplemental to the basic operating procedures, and will be
issued to the operating personnel after review and approval by the General
Superintendent and appropriate members of his operating staff. Deviations
from or modifications to the basic operating procedures, however, will only

be made following review and approval by the Station General Superintendent
and Consolidated Edison's Nuclear Facility Safety Committee.

Procedures to be followed in the event of an unscheduled radioactive release
to the environment in excess of regulation limits will closely parallel
those procedures presently in effect for Unit No. 1, and will involve off-
slte surveys by Consolidated Edison personnel, as well as a close cooperative
effort with outside agencies such as the Atomic Energy Commission Division-
of Compliance, the A,E.C, New York Operations Office Radiological Emergency
Assistance Team, the New York State Department of Health, the New York State
Department of Police, and the United States Coast Guard. The extent of
involvement with these agencles will, as with Unit No, 1, depend on the
magnitude of the release, how that release relates to the requirements of
the facility Technical Specifications, and the consequent degree of need

for cooperative efforts of such agencies.

Records

Records concerning facility operations will be maintained in the form of
log books, charts, and such other internal reports as may be needed to

" document pertinent operating conditions. The principal logs to be
maintained will be those in the Central Control Room, Watch Foreman's
Office, the shift chemist, and the shift health physics technician.
These logs will include descriptions of the operating conditions which
exist at the time, descriptions of significant operational efforts
accomplished during the shift, and such operating events or circumstances
as are deemed pertinent to maintain proper continuity of knowledge and
understanding of such matters as responsibility in those areas is passed
on from shift to shift.

A record of radiation safety conditions, internal and environmental, is
maintained in the form of appropriate log entries, and continuous recording
chart information in those functional systems and areas provided with
radiation survey instruments. In addition, Radiation Work Permit survey ‘
information provides the necessary record of radiation exposure conditions
prior to job commencement, and actual personnel radiation exposure information
is maintained in the form of film badge and dosimeter records. Records of
controlled radiation releases to the environment will be maintained by the
station chemical and health physics groups, and all necessary information
describing specific radioactivity concentrations, total volumes to be
‘'released, along with any dilution requirements, will be entered on the
‘Radioactive Waste Release Permit prepared for each release.
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Review and Audit of Operations

In matters such as design changes to the facility involving unreviewed
safety questions, changes to operating procedures, or changes to the
technical specifications, a review of the question by the Nuclear Facility
Safety Committee will be requested by the station General Superintendent.
If the Committee concludes that such a change is acceptable from the stand-
point of safety, the change will be approved by the Committee, or, if
approval by the Atomic Energy Commission is required, a change request

for permission to make the change will be initiated by the Committee.

A continuing review of operations is performed by the station operating

staff, the Production Department administrative staff, and the executive

level for those departments with operating, design and safety responsibility
for the facility., In addition, there is periodic review of facility opera-
tions by the Nuclear Facility Safety Committee. Frequent communications,

both written and oral, between the station General Superintendent and the
Chalirman of the Nuclear Facility Safety Committee assure the degree of
awareness by that Committee of facility operations necessary for it to

meet its audit responsibilities. There are frequent meetings of the

Committee, at which time it reviews shutdowns of the facility and the

reasons therefore, unusual operating conditions, releases to the environment,
and proposed changes to the facility and its operating procedures. Periodically,
the meetings of the Committee are held at Indian Point so as to allow the entire
Committee an opportunity to tour the facility and scrutinize its operations.
Approximately once a month, a different member visits the station for a personal

audit of facllity activities.

Nuclear Facility Safety Committee

The Nuclear Facility Safety Committee was established on April 23, 1962 for
Indian Point Station, Unit No, 1. This Committee will also perform the same

- function for Units No, 2:and No. 3.

The purpose of the Nuclear Facility Safety Committee will be to review the
operation of the facility, the operating organization, the procedures for
operation, changes in the facility and the conduct of tests or experiments
therein:
a, Membership
The Committee shall consist of:
1. The Manager of the System Operation Department, who shall be Chairman.
- ‘2, The Reactor Engineer at the Indian Point Station,

3. An engineer from the Mechanical Engineering Department having
experience in nuclear engineering. . '

4. An engineer from the Mechanical Engineering Department or from
’ The Chemical Bureau of the Production Department having experience
-in nuclear chemistry.
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5. An engineer from the Electrical Engineering Department or from
the Mechariical Engineering Department having experience in nuclear
instrumentation and control.

6. The Radiation Safety Officer of the Company.

In the temporary absence of any member of the Committee, the member shall
designate an Alternate with similar experience to attend meetings of the
Committee with full authority to act in place of the absent member. In
addition to designating an Alternate in his capacity as a member of the

. Committee, the Chairman shall also designate the member of the Committee
who is to act as Chairman in his absence.

Designations of alternates will be made in writing. If any member of the
Committee becomes incapacitated or resigns or is otherwise unable or unwilling
to serve, his replacement shall-be designated by the Vice President of the
Company to whom such member reports in his regular duties.

b. Functions

1. When requested by the General Superintendent of the facility, the
Committee shall review (a) any proposed change in the facility,
(b) any proposed change in the procedure and (c) any proposed
test or experiment to be conducted therein, to reach a deter-
mination whether such proposed change, test or experiment involves
an unreviewed safety question as defined in the facility Operating
License or involves a change in or deviation from the Technical
Specifications.

2. The Committee shall review facility operations, including equipment,
from time to time to determine their adherence to the requirements
of said License and shall make reports of the result of such review
to the General Superintendent and to the Vice President of the
Company in charge of Engineering, Production and Distribution
Operations.

3. The Committee shall make such other studies and analyses of station
organization, operations and procedures as may be requested by the
General Superintendent or by corporate officers of Edison.

~ ¢. Procedure

1. If the General Superintendent decides to make a change in the
facility or operating procedures, or to conduct a test or
experiment, and concludes that the proposed change, test or
experiment does not invlove a change in the Technical Specifi-
cations or an unreviewed safety question, he may order the change,
test or experiment to be made, shall enter a description thereof -

"in the operating records of the facility, and shall send a copy
of the instructions pertinent thereto to the Chairman of the
Committee, If the Chairman of the Committee, upon reviewing
such instructions, is of the opinion that the change, test
or experiment is of such a nature as to warrant consideration
by the Committee, he shall order such consideration.
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Testing

If the General Superintendent desires to make a change in the
facility or operating procedures or to conduct a test or experi-
ment which in his opinion might involve a change in the Technical
Specifications, might involve an unreviewed safety question or
might otherwise not be in accordance with said License, he shall
not order such change, test or experiment until he has referred
the matter to the Committee for review and report. If the
Committee is of the opinion that the proposed change, test or
experiment does not require approval by the Atomic Energy
Commission under the terms of said License, it shall so report

in writing to the General Superintendent, together with a
statement of the reasons for the Committee decision and the
General Superintendent may then proceed with the change, test

or experiment. If, on the other hand, the Committee is of the
opinion that approval of the Atomic Energy Commission is required,
the Committee shall prepare a request for such approval, including
an appropriate safety analysis in support of the request, and
forward its report and request to the Vice Presidents in charge
of Engineering, Production and Distributian Operations for their
review with a copy to the General Superintendent. One of said
Vice Presidents shall thereupon forward the report and request

to the Atomic Energy Commission for approval unless, after
review, the three Vice Presidents either (a) disagree with the
opinion of the Committee that approval of the Atomic Energy
Commission is required, or (b) decide that the proposed change,
test or experiment is not necessary from the standpoint of
Company policy or operations.

If during a review by the Committee of facility operations and
equipment the Committee determines that a variation from the .
Technical Specifications or an unreviewed safety question exists,
the Committee shall immediately notify the General Superintendent
who shall take any steps needed to assure safety. '

The Committee shall then prepare a report recommending, as
appropriate, a change in the facility, in the operating
procedures or in the Technical Specifications, together with
any appropriate safety analysis. The Committee shall forward

its report, together with a request for approval by the Atomic

Energy Committion, to the above designated Vice presidents, with,
a copy to the General Superintendent.

Testing of systems prior to acceptance and startup will be performed in
accordance with the basic philosophy for testing and acceptability as set
forth in Consolidated Edison's Exhibit T, in the matter of its application
for a Provisional Operating License for its Unit No. 1 at Indian Point,
Docket 50-3,
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‘ Initial Tests and Operation

The initial testihg and start-up operation of the unit systems prior to full
power operation of the unit will include tests prior to reactor fueling,
core loading, precritical tests, zero power tests and power level escalation.

The purpose of this program will be to test and operate the reactor and its
various systems (1) to make certain that the equipment has been installed
and will operate in accordance with the design requirements (2) to provide
safe procedures for initial fuel loading and to determine zero power values
of core parameters significant to the design and operation and (3) to bring
the unit to its rated capacity in a safe and orderly fashion.

Procedures stating the test purpose, conditions, precautions, and limitations
will be prepared for each test. The procedures will include a delineation of
administrative procedures and test responsibility, equipmeht clearance
procedures, and an overall sequence of startup operations.

The test program described in the following sections is based upon the

reference plant design and experience gained during startup of other units,

Detailed procedures will specify the sequence of tests to be conducted and

the conditions under which each will be performed to ensure the relevance

and consistency of the results obtained. This will include expected values .

and acceptance criteria which demonstrate the degree to which the facility
‘ does meet design criteria.

Tests Prior to Reactor Fueling

The following tabulation is the sequence of major start-up tests and operations
performed to place all equipment in the specified system in service. Con-
solidated Edison Company of New York, Inc. in cooperation with Westinghouse
Electric Corporation will prepare detailed test procedures prior to scheduled
initial testing of systems and determination of reactor physics parameters.

The test objectives incorporate testing of redundant equipment where it is
involved. '

Abnormal plant conditions may be simulated during testing when such conditions
do not endanger personnel, equipment or contaminate clean systems. Where
predicted emergency or abnormal conditions are involved in the testing program
the detailed operation will be provided in the test procedure.

Acceptance Criterion for all components and systems will be that the test
results are acceptable when the test objectives are met within the design
specification limits and within the applicable Technical Specification,

Switchgear System

Volee Communications System
Service Water System

Fire Protection System

Ingtrument -and Service Air Systems
Nitrogen Storage System

B WN -
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7. Reactor Coolant System Cleaning. :
8. Reactor Containment Air Recirculation and Filtration System
9. Feedwater and Condensate Circulation Systems
10. Auxiliary Coolant System
11, Chemical Feed System
12, Chemical & Volume Control System
13. Safety Injection System
14. Fuel Handling System
15. Containment Isolation and Isolation Valve Seal Water Systems
16. Containment Penetration and Weld Channel Pressurization System
17. Reactor Containment High Pressure Test,
18. Cold Hydrostatic Tests
19. Radiation Monitoring System
20. Nuclear Instrumentation System
21. Radioactive Waste Disposal System
22. Sampling System
23. Instrumentation Calibration
24, Hot Functional Test
Reactor Coolant System
Chemical & Volume Control System
Sampling System
Waste Disposal System
25. Primary and Secondary Systems Safety Valves Tests
26, Turbine Steam Seal & Blowdown Systems
27. Emergency Diesel-Electric System
28, Containment System
Strength Test
Gross Leak Rate Test
Sensitive Leak Rate Test
29, Contalnment Spray System

Objectives of Tests Prior to Reactor Fueling

System or Test Test Objective
1. Switchgear System To ensure continuity, circuit integrity, and
(Electrical Tests) the correct and reliable functioning of elec-

trical apparatus. Electrical tests will be
performed on transformers, switchgear, turbine-
generator, motors, cables, control circuits,
excitation switchgear, D-C System, annunciator
system, lighting distribution switchboard,
communication system and miscellaneous equipment,

2. Voice Communication To verify proper communication between all
Systems - intra plant stations, for interconnection to
' commercial phone service and to balance and
adjust amplifiers and speakers.

3. Service Water System To verify, prior to critical operations, the
design head-capacity characteristics of the
service water pumps, that the system will
supply design flow rate through all heat
exchangers, and will meet the specified
requirements when operated in the safeguards
mode,
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4.
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Fire Protection System

Instrument & Service
Air Systems

Nitrogen Storage System

Reactor Coolant System
Cleaning

Reactor Containment
Air Recirculation and
Filtration System

Feedwater and Condensate
Circulation Systems

Auxiliary Coolant System
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Test Objective

To verify proper operation of the system by
ensuring the design specifications are met
for the fire service booster pump and fire
service pumps, checking that automatic start
functions operate as designed, and that level
and pressure controls meet specifications.

To verify the operation of all compressors to
design specifications, the manual and automatic
operation of controls at design setpoints,
design air-dryer cycle time and moisture
content of discharge air, and proper air
pressure to each instrument served by the
system.

To verify system integrity, valve operability,
regulating and reducing station performance
and the ability to supply nitrogen to inter-
connecting systems as required. '

To flush and clean the reactor coolant and
related primary systems to obtain the degree
of cleanliness required for the intended
service, Provisions to maintain cleanliness.
integrity and protection from contamination

" sources will be made after system cleaning

and acceptance. The system, component, or
section of a system shall be considered clean
when the flush cloth shews no grindings, filings
or insoluble particulate matter larger than 40
microns (lower limit of naked eye visibility).

To verify, prior to critical operation, the
fan capacities, and the remote and automatic
operation of system louvers and valves in
accordance with the design specificatlions.

To verify proper operation of feedwater

and circulating water pumps according to
specifications, valve and control operability
and set points, flushing and hydro as
applicable, inspection for completeness

and integrity. Functional testing will be
performed when a steam supply is available.

To verify component cooling flow to all
components, and to verify proper operation
of instrumentation, controllers and alarms,
Specifically each of the three loops, i.e.
component cooling loop, residual heat removal
loop and spent fuel pit cooling loop will be
tested.
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11.

12.

13.

14,

15.

16,

17.

Chemical Feed System

Chemical and Volume
Control System (CVCS)

Safety Injection System
(S1S)

Fuel Handling System

Containment Isolation &
;solation Valve Seal
Water Systems

Containment Penetration

- and Weld Channel

Pressurization System

Reactor Containment High
Pressure Test
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Test Objective

To verify valve and control operability and set-
points, flushing and hydro as applicable,
inspection for completeness and integrity.
Functional testing will be performed when a
steam supply is available.

To verify, prior to critical operation, that
the CVCS functions as specified in the system
description and appropriate technical manuals.

To verify prior to critical operation, response
to control signals and sequencing of the pumps,
valves, and controllers of this system as speci-
fied in the system description and the manu-
facturers technical manuals; and check the .

time required to actuate the system after a
safety injection signal is received.

To show that the system design is capable of
providing a safe and effective means of trans-
porting and handling fuel from the time it
reaches the plant until it leaves the plant,

To verify the capability for reliable operation
and demonstrate the manual and automatic
operation of the system. Demonstrate the
operation and proper sequence of isolation
valve closure and seal water addition.
Demonstrate function of Isolation Valve Seal
Water System independent of other systems.
Demonstrate the operation and system response
time induced by an isolation signal. Manual
valves will be manipulated to assure proper
operation of the seal gas injection portion
of the system. .

To verify air system and nitrogen backup
system integrity, operate valves, check
flowmeters and pressure gauges as required
to ensure pressure differential meets
design sgpecifications.

To verify prior to critical operation, the
structural integrity and leak tightness of
the containment.
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18.

19.

20.

21.

22,

23.

Cold Hydrostatic Tests

Radiation Monitoring
System

Nuclear Instrumentation

Radioactive Waste
Disposal System

'Sampling System

Instrument Calibration
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Tegt Objective'

To verify the integrity and leak tightness of
the Reactor Coolant System and related primary

~systems with the performance of a hydrostatic

test at the specified test pressure with no
visible leakage, nor distortion.

To verify the calibration, operability, and alarm
setpoints of all radiation level monitors, air
particulate monitors, gas monitors and liquid
monitors which are included in the Operational
Radiation Monitoring System and the Area
Radiation Monitoring System.

To ensure that the instrumentation system is
capable of monitoring the reactor leakage
neutron flux from source range through 120%
of full power and that protective functions
are operating properly.

To verify satisfactory flow characteristics

through the equipment; to demonstrate satisfactory
performance of pumps and instruments; to check:

for leak-tightness of piping and equipment, and

to verify proper operation of alarms, instrumentation
and controls. : '

To verify that a specified quantity of representative
fluid can be obtained safely and at design conditions
from each sampling point,

Instrumentation and control devices will be checked
to assure their accuracy. Primary sensing elements,
transducers, transmitters, receivers, recorders

and indicators will be thoroughly inspected and
adjusted for accuracy of their set point
characteristics. Interconnecting piping and
wiring will be checked for continuity and
functional requirements. Each device will

then be tested in accordance with established

test procedures. Limit switches used for
initiating indicating lights, alarms and

inter-lock functions will be checked under

actual or simulated operating conditions.

Control devices will be exercised to assure
proper operation with the required accuracy
and response characteristics. Set points for
devices will be checked and adjusted to their
specified values.
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System or Test Test Objective
23. Instrument Calibration Each individual circuit of the reactor and
' (Contd) turbine protection systems will be tested to

verify that appropriate signals initiate reactor
and turbine trips. As a signal level corresponding
to the particular condition is reached, trip or
cutback functions will annunciate as provided for
the particular channel under test,

24. Hot Functional Tests The Reactor Coolant System will be tested to check
' heatup (using pump heat) and cooldown procedures;
to demonstrate satisfactory performance of
components prior to installation of the core;.
to verify proper operation of instrumentation,
controllers and alarms; and to provide operating
conditions for checkout of auxiliary systems,

The Chemical and Volume Control System will be
tested to determine that water can be charged
[ at rated flow against normal Reactor Coolant

System pressure; to check letdown flow against
design rate for each pressure reduction station;
to determine the response of the system to

‘ changes in pressurizer level; to check pro-
cedures and components used in boric acid
batching and transfer operations; to check
operation of the reactor makeup control; to
check operation of the excess letdown and seal
water flowpath; and to verify proper operation
of instrumentation, controllers and alarms.

The Sampling System will be tested to.determine
that a specified quantity of representative
fluid can be obtained safely and at design
conditions from each sampling point.

The Auxiliary Coolant System will be tested to
evaluate its ability to remove heat from reactor
coolant; to verify component cooling flow

to all components; and to verify proper opera-
tion of instrumentation, controllers and alarms.

The Safety Injection System will be tested to
check the time required to actuate the system
after a safety injection signal is received;
to check that pumps and motor operated valves
are properly sequenced; and to verify proper
operation of instrumentation, controllers and.

‘ alarms.
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System or Test . Test Objective

24. Hot Functional Tests The Radioactive Waste Disposal System will be
tested to verify satisfactory flow characteristics
through the equipment; to demonstrate satisfactory
performance of pumps and instruments; to check
for leak-tightness of piping and equipment; and
to verify proper operation of alarms.

The Ventilation System will be tested to adjust
proper flow characteristics of ducts and equip-
ment; to demonstrate satisfactory performance
of fans, filters, and coolers; and to verify
proper operation of instruments and alarms.

25. Primary and Secondary To test and set pressurizer and boiler safety
Systems Safety Valves and relief valves to ensure each valve lifts
Tests as specified, relieves excessive pressure

dowin to the blowdown set point and reseats
clean and tight.

26, Turbine Steam Seal & To verify valve and control operability and
Blowdown Systems setpointsg, flushing and hydro as applicable,
: ' inspection for completeness and integrity.
‘ ‘ Functional testing will be performed when a
steam supply is available.
27. Emergency Diesel To demonstrate that the system is capable of
‘Electric System providing power for operation of vital equip-

ment under power failure conditions.
28. Containment System
a. Strength Test:

" A pressure test will be made on the completed building using air. During
this test, measurements and observations will be made to verify the
adequacy of the structure design.

b. Gross Leak Rate Tests: ) .

The basis for the integrated leak rate tests which will be performed on
the completed building will be the reference volume method. This leakage
test will be performed with the double penetration and weld channel

~ zones open to the atmosphere. After it has been assured that there are
no defects remaining from construction, a sensitive leak rate test will
be conducted.
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c. Sensitive Leak Rate Test:

The sensitive leak rate test will include only the volume of the weld
channels and double penetrations. Because this volume is about 1000
times smaller than the containment free volume, the sensitivity and
accuracy attainable in this leak test is increased correspondingly
over that attainable by integrated leak rate testing. The sensitive
leak rate test will be conducted with the penetrations and weld
channels at pressure and with the containment building at atmospheric
pressure.

29, Containment Spray System

a. Component Testing

All active components in the Containment Spray System will be tested both
in pre-operational performance tests in the manufacturer's shop and in-
place testing after installation. Initially the containment spray
nozzle availability will be tested by blowing smoke through the nozzles
and observing the flow through the various nozzles. The air test lines
for checking the spray nozzles, connect downstream of the isolation
valves. During the initial pre-operation tests of the spray system,

the flow bypass through the spray additive tank will be checked., Sub-
sequent system tests are made with the spray additive tank bypass

valves closed. ‘

b. System Testing

The functional test of the Safety Injection System demonstrate proper
transfer to the emergency diesel generator power source in the event
of a loss of power. A test signal simulating the containment spray
signal will be used to demonstrate operation of the spray system up to
the isolation valves on the pump discharge using the test pumps. The
isolation valves will be blocked closed for the test. These isolation
valves will be checked separately.’

INITIAL TESTING IN THE OPERATING REACTOR

Initial Criticality

Initial criticality will be established by withdrawing the shutdown and control
banks of RCC units from the core, leaving the last-withdrawn control bank inserted
far enough to provide effective control when criticality is achieved, and then
slowly and continuously diluting the heavily borated reactor coolant until the
chain reaction is self-sustaining.

Successive stages of RCC bank withdrawal and of boron concentration reduction
will be monitored by observing change in neutron count rate as indicated by the
regular plant source range nuclear instrumentation as functions of RCC bank
-position and, subsequently, of primary water addition to the reactor coolant
system during dilution.

Primary safety reliance will be based on inverse count rate ratio monitoring as

an indication of the nearness and rate of approach of criticality of the core

during RCC bank withdrawal and during reactor coolant boron dilution. The rate

of approach toward cirticality will be reduced as the reactor approaches
extrapolated criticality to ensure that effective control is maintained at all times.
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Relevant procedures specify alignment of fluid systems to allow controlled
start and stop and adjustment of the rate of which the approach to criticality
may proceed, indicate values of core conditions under which criticality is
expected and identify chains of responsibility and authority during reactor
operations,

Zero Power Testing

Upon establishment of criticality a prescribed program of reactor physics
measurements will be undertaken to verify that the basic statics and kinetic
characteristics of the core are as expected and that the values of kinetic
coefficlents assumed in the safeguards analysis are indeed conservative.

Measurements made at zero power and primarily at or near operating temperature
and pressure include verification of calculated values of RCC group and unit
worths, of isothermal temperature coefficient under various core conditions,
of differential boron concentration worth and of critical boron concentrations
as function of RCC control group configuration. Preliminary checks on
relative power distribution are made in normal and abnormal RCC unit confi-
gurations. ’

Concurrent tests will be conducted on the plant instrumentation including the
source and intermediate range nuclear channels. RCC unit operation and the
behavior of the assocliated control and indicating circuits will be demonstrated
and the adequacy of the control and protection systems will be verified under
zero power operating conditions,

- Detailed procedures specify the sequence of tests and measurements to be

conducted and the conditions under which each is to be performed to ensure
the relevancy and consistency of the results obtained. These tests will
cover a series of prescribed control rod configurations with intervening
measurements of differential control rod worths and boron worth during boron
dilution or boron injection. As the successive configurations are
established, the measurement techniques to be .used will be:

1. Dynamic Temperature Coefficient Measurement - Differential moderator
coefficient measurement will be made by continuously increasing or
decreagsing the moderator average temperature and observing the resultant
change in core reactivity.

2. Dynamic Pressure Coefficient Measurement - Differential moderator pres-
sure coefficient measurements will be made by continuously increasing
or decreasing the moderator pressure and observing the resultant change
in core reactivity.

3. Control Rod Worth Measurements by Rod Drop at Zero Power - Integral
control rod worth measurements will be made at zero power by dropping
one or more control rods from a just critical configuration and
determining the resultant change in core reactivity by observing
the transient flux level response to the negative reactivity insertion.
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4, Dynamic Control Rod Worth Measurements - Control rod differential worth
measurements will be made by ‘momotonically Withdrawing or inserting
selected control rods or groups of rods and part length rods and
observing the resultant- change in core reactivity.

5. Dynamic Boron Worth Measurements - Differential boron worth measurements
will be made by monotonically increasing or decreasing main coolant
boron concentration and observing the resultant change in core reactivity.

Power Level Escalation

In order to ensure that operation of the core is as expected in all respects,
and that achievement of rated power is under carefully controlled conditions,

a Power Escalation Test Program will be established to carry the plant from
completion of zero power physics testing through full power operation. The
Power Escalation Test Program provides for stepwise achievement of full power,
with carefull review of significant core parameters at each step, to ensure

that fuel and control rod mechanical performance, flux distribution, temperature
digtribution hot channel factors and reactivity control worths are acceptable,
before additional escalation is undertaken.

The Power Escalation Test Program will provide for measurements to be made at
convenient power levels in the vicinity of minimum self sustaining power,
discrete levels approaching 100%, and at rated power. In each case, progress
to higher levels is contingent upon acceptable core performance,

The following tests are to be conducted during the Power Escalation Test
Program.

Electrical Trip Testing

Electrical tripping relays that are initiated by plant on-power malfunctions
will be retested and the consequent trip sequence rechecked under operating
conditionsg for correct operation and sequence.

Turbine Trip Testing

The turbine protection system will be checked to confirm that the appropriate
initiation will either trip the turbine through the main trip solenoid or will"
mechanically trip the turbine. As the various set-points or status conditions
are reached, the trip or runback functions will be verified.

Elevated Power Reactivity Coefficient Evaluation

During the approach to full power and during initial operation at power a
sequence of reactor physics measurements will be carried out to experimentally
determine power and temperature coefficients and power defects at various
power levels, differential (full and part length) control rod worth and

boron worths during boron dilutions, and xenon worth during initial opera-
tion. Measurements techniques are:
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Dynamic Differential Power Coefficient - Differential power coefficient
measurements are to be made at elevated power over a limited range in
power level by initiating a small power level change. The change in
core reactivity associated with the compensating control rod motion,

is to be related to the net change in power level.

Dynamic Power Defect Measurements - The change in reactivity defect
associated with a relatively large change in power level is to be
measured by adjusting control rod positions during a ramp change in
power level to maintain moderator average temperature at the prescribed
value and by observing the compensating change in core reactivity due
to control rod movement as indicated by the reactivity computer.

Dynamic_Control Rod Worth Measurements - Control rod differential worth
measurements are to be made at elevated power and by initiating a transient
change in boron concentration in the coolant by adjusting control rod
position during the transient to maintain moderator average temperature

and power level essentially constant, and by observing the compensating
change in core reactivity due to control rod movement as indicated by

the reactivity computer. ’

Dynamic Boron Worth Measurements - Differential boron worth measurements
are to be made at elevated power by monotonically increasing or decreasing
main coolant boron concentration. Compensation for the reactivity effect
or the boron concentration change will be made by withdrawing or inserting,
respectively, control rods to maintain moderator average temperature

and power level constant and observing the resultant accumulated change

in core reactivity corresponding to successive rod motion steps.

Dynamic Xenon Transient Worth Measurements - Integral xenon worth

transient measurements are to be made at elevated power, after a change
in power level, by adjusting control rod position to maintain moderator
average temperature and power level constant during the reactivity
translent assoclated with the transient change in effective xenon
concentration and observing the resultant accumulated change in core
reactivity corresponding to successive compensating rod motion steps.

Elevated Power Transient Response Evaluation - As the power level is

increased during the initial power escalation, a series of transient
response measurements wWill be made to determine plant response to load
changes. The teat technique in each case will consist of establishing
the transient change in plant conditions and closely monitoring system
response during and after the transient period. The responses of
system components are measured for 10% loss of load and recovery,

loss of load with steam dump,turbine trip, loss of reactor coolant
flow and trip of a single RCC units, reactor coolant coastdown is

also measured,

Elevated Power Determination of Power Distribution - At successive power

levels and in prescribed control rod configurations (full and part-length),
measurements of flux and power distributions within the core will be

made and nuclear hot channel factors will be evaluated. Use will be

made of the miniature in-core flux detector system, and of the in-core
temperature sensors, to determine the nuclear power and thermal and
hydraulic conditions within the core. Ex-core nuclear instrumentation
will be calibrated to indicate actual in-core axial power distribution.
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8. Determination of Primary Coolant Flow Rate - Secondary heat balances

will be made to insure that the several indications of plant power level
are consistent and to provide a basis for calibration of power range
nuclear channels and for determination of primary coolant flow.

9. Verification of Remote Control Stations - After the plant has been
- certified to operate at elevated power levels,the capability for

manually taking the plant to hot shutdown from stations remote from
the control room will be verified, This test will demonstrate that
controls and information available in the local control stations are
functioning properly and are sufficient to permit the operators
to trip the plant, control heat removal, and borate in an orderly
manner to reach and malntain th reactor in a hot shutdown status
should the control room ever become uninhabitable.

b. Post Operational and In-Service Performance Testing

Post operational and in-service testing will be performed to the extent
necessary to prove with reasonable frequency the functionability and
reliability of all systems, the functionability and reliability of which
might be required to limit the consequences of a potential accident as
analyzed in the Safety Analysis Report, or which is needed to assure the
availability, protection, or industrial safety of the facility. These
tests will employ the most recent accepted practices for such testing at
the time of their adoption.

Emergency Planning

The planning for in-plant emergencies will closely parallel the planning
employed for Unit No. 1 and described in the Emergency Procedure section of
Exhibit O, submitted in support of Consolidated Edison's application for a
Provisional Operating License for Unit No., 1. Generally, it will consider
all credible accidents and serious occurrences for which rapid operator
response is required, and will describe to the fullest extent practical

what actions, notifications and cooperative efforts will be required.
Accidents involving off-site considerations, as, for example, an uncontrolled
release of radioactivity from the facility, will require, as with Unit No. 1
today, the close cooperation and assistance of a number of off-site authorities
and agencies.

The Indian Point Station current emergency procedure to be followed in the
event of an emergency situation is included below. The procedure is applicable
to Unit #3.

Meetings have been held with all of the indicated public agencies, and the
cooperative efforts on the part of those agencies which would be required
have been discussed with them. The first such meeting was held on
September 27, 1961, approximately one year before the startup of Indian
Point Unit No. 1. At that time, the initial draft of the procedure was
reviewed and subsequently submitted to all interested parties. As
raevisions to the procedure hawe been made, all involved organizations

have received those revisions.
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Internal practice eXxercises are performed routinely in Unit #1, including drills
for the removal of injured personnel from the radiation area, evacuation of
personnel from the reactor containment vessel in the event of a fuel handling
accident,and the weekly communication by radio contact between the licensed
reactor operator at the facility and the system operator such as might be
required by the provisions of this procedure. However, practice drills
involving outside agencies have not been performed. Periodic contact with

these outside agencies for the purpose of maintaining current names and
telephone numbers of persons to be reached, is of course, made.

Procedure in the Event of a Radiation Incident where Radioactive Material
is Released Through the Nuclear Facilities Ventilation System Discharge
Line to the Stack ,

In the event of a radiation incident at the Indian Point Station, it is believed
that lodine 131 will constitute the most critical radioactive material. The
release of lodine 131 is considered to be the most credible radioactive material
having the lowest value of maximum permissible concentration to which personnel
outside of the controlled area might be exposed in the event that primary water
flashed into steam inside the containment. Any other releases of radioactive
materials to the atmosphere which might be generated from other than the
primary water system will be identified and released in accordance with Section
4.2.9, Waste Disposal, in Appendix A to Operating License DPR-5. Any release

in excess of these stated values will be reported to Region 1, Division of
Compliance of the Atomic Energy Commission in accordance with regulations
"Standards for Protection Against Radiation" (10CFR Part 20) in the same

~ manner as described for a release of Iodine 131.

Upon the receipt of an alarm indicating an accidental release of radioactive
material through the nuclear facilities ventilation system di scharge line to
the stack, the Licensed Reactor Operator in the central control room will first
act to verify that proper isolation is still in effect or has occurred, then

a. Contact the shift chemist and health physics tester on duty to obtain
data as to the isotopic composition of the release with specific
emphasis on I-131 and verification of release rate.

b. Notify the General Watch Foreman of the findings.

The General Watch Foreman will notify the General Superintendent, or his’
Deputy, of the incident at the magnitude of the release rate.

The Health Physics Tester will notify the Health Physicist and the Radiation
Safety Officer of the incident, and the magnitude of the release rate.

The Health Physicist will conduct an area survey downwind of the stack and
will report his findings to the General Superintendent. The survey will
include vegetation and air analysis for I-131 and external radiation
measurements. Observation will be made to a distance of 5 miles from the
plant in the downwind quandrant.
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1. If the accidental discharge of I-131 to the atmosphere exceeds 2.4 micro-
curies per second but is less than 24 micro-curies per second the General
Superintendent, or his Deputy will notify the Emergency Foreman No. 9 at
708 First Avenue, 212-576-3052, (a post which is manned continuously
24 hours per day every day of the year) to advise the N.Y, State Health
Department and Region 1, Division of Compliance of the Atomic Energy
Commission, that a release has occurred, that no emergency assistance
is required, and that they will be kept advised of our findings.

2. If the atcidental digcharge of I-131 to the atmosphere exceeds 24 micro-
curies per second the General Superintendent, or his Deputy will request
the Emergency Foreman No., 9 to ask for assistance from the AEC N.,Y.
Operations Office Radiological Emergency Assistance Team. The Emergency
Foreman No. 9 will also be instructed to notify the N.Y. State Health
Department that a posgsible emergency exists and that a technical advisor
is requested at the station.

After a review of area survey data, elapsed time of release and known
condition inside of reactor containment, the General Superintendent
or his Deputy may request Emergency Foreman No. 9 to notify the N.Y,
State Police and the U,S. Coast Guard that a release of radioactivity
has occurred so that they may be prepared to administer whatever pre-
cautionary action may be required. :

Addresses and Telephone Numbers

The Appendix to this Procedure includes the title or name of the contact
- representative of each public agency, their addresses and telephone numbers;
also a list of the Con Edison representatives to be notified regarding

any radiological incident at the Indian Point Station.

Notes: 1 - The Emergency Foreman will be the Company's contact agent
between the Indian Point Staff and all outside agencies.
He shall transmit to and receive from the public authority
all reports and requests for information regarding an incident.

2 - Telephone notifications to Region 1, Division of Compliance
of the Atomic Energy Commission will be confirmed by telegram.
APPENDIX

Public Agencies to be Notified

State of New York - Department of Health Bureau of Radiological Health
Service, 84 Holland Avenue, Albany, New York. Phone numbers of individuals
are kept current as a part of this procedure,

Atomic Energy Commission - New York dperations Office
376 Hudson Street, New York, N. Y. - Telephone 989-1000

To report an incident - Ask for Division of Compliance, Extension 381 or 382
(After office hours - The local compliance officer's home phone is kept on
file) ‘

To request radiological assistance - Ask for Radiation Duty Officer
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New York State Poiice - Troop K - Hawthorne, N, Y.
Telephone: Area Code 914 769-2600

U.S. Coast Guard Captain of the Port of New York, Governors Island, New York
8:30 a.m. - 5:00 p.m. Call 264-8753 (Dangerous Cargo Officer)
5:00 p.m. - 8:30 a.m. Call 264-8770 (Operations Duty Officer)

COMPANY REPRESENTATIVES TO BE NOTIFIED - (Home phones are kept on file)

"1 - Manager - System Operation, or
Agsistant Vice President - Operations

2 - Manager - Production, or
Vice President - Production

3 - Chief Mechanical Engineer, or
Vice President - Engineering

4 - Medical - Executive Director
5 - General Attorney
6 - System Representative on duty

7 - Director of Public Information, or
General Director - Public Relations

Medical Procedures

One important area of consideration not discussed in the above procedure is the
matter of medical procedures to be followed in the event of an in-plant medical
emergency. An arrangement for close cooperative effort has been developed with
members of the staffs of the New York University and Peekskill Hospitals to
provide for the necessary medical assistance, elther on-site or off-site, should
such assistance be required. Frequent disucssions are held with appropriate
representatives of those staffs, and visits have been made, both to those
facilities by Consolidated Edison personnel, and by members of those
organizations to the Indian Point facility. Initial contact for medical
assistance is made through the Medical Director or the Company physician.

on 24-hour call duty. First ald is administered by station personnel

trained in first aid procedures and precautions as related to radiation
ind¢idents. :

Medical Facilities

Indian Point Unit No. 3 will have a regular first aid station in the nuclear
service building to render routine emergency care at the site. In the
nuclear service building adjacent to the containment sphere of Unit 1, but
outside the external concrete biological shield, there are located special
Medical Department facilities. Each of two rooms covers an area of
approximately 330 square feet., The Decontamination Room is specially
designed for the care of radioactively contaminated personnel. It is
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planned to permit the admission of several mixed ambulatory and non-ambulatory
pantients. The floor is of stainless steel and the walls and ceiling are of
special vinyl tile material. In the center of the Decontamination Room there
is a fixed pedestal-type stainless steel table (autopsy table) which has been
adapted for decontamination and treatment of non-ambulatory patients. This
fixture offers the additional advantage of allowing copious irrigation in
cleansing wounds without the spread of radioactive contaminants to other
part of the room, Other stainless steel fixtures in this room for use by
ambulatory patients include a double-bowl sink at waist level for ‘treatment
of hands and arms and another double-bowl sink at knee level for treatment
of feet and legs. A shower area is gituated at one end of the room to provide
a continuity of flow from the decontamination area to the dispensary area.
Radiation monitoring to determine possible residual activity will be performed
in the vestibule area at the shower exit. A clean clothing cabinet is
located immediately at the entrance of the dispensary area from the monitoring
vestibule,

The Dispensary Area consists of a conventional examining room which can be
used for first ald after decontamination of ambulatory and litter cases.
It can also be utilized for general clinic services. Medical and first
aid supplies are kept in the Dispensary and are passed through as they

are needed into the Decontamination Room. All liquid waste from the
fixtures in the Decontamination Room drain into a special retention tank
where they are monitored before any further disposal.

Emergency facilities are available in the Decontamination Room in planning
for the care of injured radiating personnel. The probability of such an

_ occurrence is extremely remote but the possibility does exist of radio-

active material embedded in a localized area of the body, or even generally
distributed. Such cases might not be readily movable to an outside medical
facility. It is planned that a surgical team could be brought in to ’
perform emergency procedures and removal of impregnated radioactive materials.

Plans for any major radiation accident have been completed at University
Hospital in New York City some 40 miles away. Despite the distance involved,
the capability of the radiation team at this medical center yields very
tangible benefits in treatment. Arrangements have also been completed with
the local community hospital for a possible minor incident.

The hospital would be notified before a contaminated patient or patients
are sent for admission so that bringing them into the hospital can be
planned to avoid spreading high levels of radioactivity along the route.

A hospital radiation team will be organized at that time with a radiological
safety officer who has had experience either in the department of radiology
or the radioisotope laboratory.
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Incident Involving Unit Other Than No. 3

Generally, the design of each of the three units is -intended to permit,

from the standpoint of operating personnel radiation safety, the operation
of any and all units subsequent to an accident on any adjacent unit. From
an electric service reliability standpoint this design criterion is
mandatory, since the three unit Indian Point complex will ultimately
represent nearly two and one half million kilowatts of generating capability,
and to lose and be forced to evacuate the entire site following an accident
on one unit would lead to serious consequences, indeed, from the standpoint
of electric service continuity. In the event of such an accident, however,
extra measures would be taken in the form of additional area monitoring

and personnel dosimetry to ensure that plant personnel are not being subject
to excessive radiation exposures. All personnel not required for continued
operation of the station including visitors at the exhibition building
would leave the area. Actual experience with on-site construction workers
shows that approximately 400 people leave the site within 15 minutes at the
end of a working day. It is expected that no more than 400 people,

assuming a peak visitors day, would have to leave the site during an
emergency.
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PROPOSED ORGANIZATION CHART FOR STAFFING OF THREE UNITS AT INDIAN POINT
(OPERATING ORGANIZATION FOR UNIT No. 3 ONLY SHOWN)
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QUALITY ASSURANCE PROGRAM

The following information is provided to supplement that contained in

Item 5 of Supplement I.

Supplement 5



PART I

Figure A is a detailed Quality Control Relationship Chart for Indian

Point Unit No. 3. All associated organizational levels of the principle

parties involved, namely Consolidated Edison, Westinghouse and United

Engineers and Constructors together with the U.S. Testing Company who

are acting as a Consultant to Consolidated Edison are shown:

The chart depicts:

(a)

(b)

(c)

(d)

(e)

Lines

Lines

Lines

Lines

Lines

of Direct Responsibility.

of Internal Organization

of External Organization

of Audit Responsibility.

of Surveillance.

Co-ordination and Communication.

Co-ordination and Communication.
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PART II

In.the capacity of Prime Contractor, Westinghouse is responsible for
the provisions of all material and equipment and for all construction.
In discharging this responsibility, Westinghouse recognizes the
importance of Quality Assurance throughout all stages of design,
fabrication and construction, and accordingly maintains a comprehensive
overall Quality Control Program. WAPD may be divided into a number of
functional groups, each of which has both direct and indirect réspon4
sibility for certain aspects of the overall design, fabrication and
construction phases of the project. Close association and interchange
of information at all levels exists between the respecti?e functional
groups, including those associated with both the Applicant and all
subcontractors. In addition, specific channels exist to ensure the correct
interchange of information between all groups in relation to their

respective scopes and associated responsibilities.

Table I illustrates the interrelationships between the official
information exchanger channels (or flow paths) and the functional groups.
For example, contractural requirements originate in the Project Group,
and they are officially distributed to the Plant Safeguards and Licensing
Group, the System Functional Requirement Groups, the System Design
Groups and thé Equipment Design and Procurement Groups. It can be seen
that all aspects of the project are carefully considered at each stage

in the overall program, with the respective ''lead" functional group
co-ordinating the overall efforts of the associated functional groups;
the "lead" functional group being the group which has the direct
responsibility for the associated aspect of the project which is under

consideration.

To illustrate schematically the extent of the interrelationships

between respective functional groups, Figure B has been produced.
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Although the intgrrelationships described above are only implemented

in the case of Westinghouse supplied equipment, similar interrelationships
are established for the equipment, comprising a balance of the plant,
which is supplied by the Architect Engineer. All such procedures reflect
the fact that Westinghouse, as the Prime Contractof, has the overall

responsibility for the whole plant.

Through the implementation of these procedures in the manner described
throughout the whole of the design, fabrication and comstruction phases
of the project, Westinghouse is able to meet the required levels of
safety, operability, maintainability, and reliability in the finished

plant.
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CODES AND STANDARDS FOR INSTRUMENTATION AND CONTROL EQUIPMENT

The Westinghouse Atomic Power Division's comprehensive equipment
specifications and instrumentation and control standards individually
establish required detail design and quality contrdl requirements for
the mechanical and electrical design material procurement, fabrication,
testing, inspection, cleaning, packaging, and shipment. The standards

and specifications cover equipment such as:

Electrical instruments

Control relays

Control and selector switches

Indicator lights

Instrument and control power distribution panel board(s)

Mounting, wiring, and piping of subcontractor equipment

These Westinghouse standards generally incorporate national standards

such as:

NEMA Standard, Pub. No. S5G5-1959 - Power Switchgear Assemblies
NEMA Standard, Pub. No. IC1-1965 - Industrial Control
ASA Standard, Pub. No. C1-1963 - National Electric Code

IPCEA Standard, Pub. No. S-61-402 - Thermoplastic-insulated
Wire and Cable

ISA Recommended Practices,

and supplement these standards where required.
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PART ITII

WESTINGHOUSE
DISCREPANT AND DEFECTIVE MATERTIAL: ACTION PROCEDURES

Westinghouse PWR-Plant Division has written procedures for identifying,
reporting, and making disposition of material and equipment found
discrepant or defective in the manufacturing, shipping, and erection

stages.

A, Manufacturing

As explained in the details of the overall quality control system,
each supplier, under the conditions of the purchase order require-
ments, has primary responsibility for the’quality control and
in-process control of the materials and components as they are
processed through his shop. This responsibility includes
identifying, segregating, reporting on, and awaiting disposition

of materials and components judged to be discrepant.

Westinghouse PWR-PD Quality Control engineers and representatives
survey the suppliers' quality control and process control functions
to ensure the supplier's conformance to the quality control
requirements specified in the purchase orders. Normally nothing
but material and components which have been accepted by the
supplier's quality control system, as conforming to the purchase
order requirements, are submitted to Westinghouse Quality Control

representatives for their final acceptance.
Most discrepant or non-conforming material found in the supplier's

shop by the quality control system is rejected and segregated for

scrap. However, in some cases, certain non-conforming material,
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either identified by the supplier or Westinghouse Quality Control
representatives, is submitted to the PWR-PD for consideration. The

method of submittal is by way of a formal written procedure.

Westinghouse Qﬁality Control in the form of Deviation Notice
Disposition Requests (DNDR) submits all discreﬁancies of all
materials and parts uncovered in all phases of their surveillance
to PWR-PD engineering for consideration and disposition. In

this DNDR form, a Quality Control representative of Westinghouse
identifies and describes the non-conforming characteristics on

a DNDR form. The purchase order‘specification limitation on the
particular characteristic is also indicated on the form. The
discrepancy is considered by a group including a design engineer,
the Quality Control engineer on the specific equipment, and the
cognizant materials and process engineers if and when a discrepancy

concerns materials or processes which are non-conforming.

Consideration is given to restoring the equipment or material
under question to a conforming condition wherever possible, or
scrapping the material and starting over. After due consideration

one of three following dispositions is made:

1. Scrap - This disposition is made when the material cannot

be repaired or used "as is''.

2. Repair - This disposition is made when there is no compromise

in the design and the method of repair is approved by PWR-PD.

3.  Accept - This disposition is made when, after due consideration
is made by the design engineers concerning the function of the
equipment, it is determined that the use of the equipment '"ag is"

will not adversely affect the performance of equipment.
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Upon the completion of the review the disposition is recorded
on the DNDR form and PWR-PD notifies the supplier as to the

disposition given.

Particular attention is paid in the purchase order requirements

that all non-conforming material shall be kept identified, segregated,
and recorded in the supplier's shop to prevent its intermingling

with conforming material. The supplier is required to take

necessary actions to preclude its further use prior to disposition.
Particular attention is given by the.Westinghouse Quality

Control engineers and representatives to the supplier's procedures
formal handling of non-conforming material in hié éhop during the

entire surveillance cycle.

Plant Site

The PWR-PD field quality assurance personnel have a field system

for identifying, reporting and obtainihg disposition of non-conforming,
discrepant or defective material equipment of practices discovered at
the ﬁlant site. The report is called a Field Deficiency Report:
(FDR). The Field Quality Assurance people fill out the FDR report
with all the pertinent information to provide the cognizant group
usually PWR-PD engineering with the vital information necessary to
resolve the problem and make proper and timely disposition on the
matter in question. After the cognizant personnel make disposition,
the disposition is properly noted on the FDR form and communicated
back to the field. FDR files are maintained to record all field
deficiencies and to provide for long-term corrective action. The
field must discontinue work on the non-conforming equipment until

disposition is made.
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UNITED ENGINEERS AND CONSTRUCTORS

UNACCEPTABLE CONDITIONS (WORK STOPPAGE)

A. Any item which in any way does not meet the Quality Control
requirements of the specifications shall be noted as unacceptable
and appropriately tagged by the UE&C Field Quality Control Group.
The non-conforming conditions are identified in a Q.C. Report and
requesting corrective action, and distributed to the UE&C Construction
Superintendent, cognizant Departmental Supervisor, Purchasing
Agent, Field Accounting, with a copy to the Project Engineer and
the Manager of Reliability and Quality Assurance in the Home

Office.

If the Construction Superintendent deems it advisable to use the
affected item in the deficient condition, he shall have a request

prepared in writing stating:

1. The description of the item and the deficiency.
‘ 2. End use of the item.
3. Reason for requesting the waiver of the specification
requirement.

The request shall be distributed to the UE&C Construction
Manager and/or the Project Engineer for review and disposition
and the Westinghouse Field Office for concurrence with a copy
to the UE&C Field Supervisor — Quality Control for follow-up

action.

1. If the ''Waver Request' is approved, the Field Supervisor -
Quality Control shall remove the "Hold Tag' and the item

shall be released for use.

2, If the "Waiver Request" is denied, the item shall be
’ replaced or repaired as required and normal quality control
procedures will be implemented regarding repair or

replacement.
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If a condition arises wherein the Field Supervisor - Quality
Control determines that project work must stop in order to
preserve the quality'of the project, he shall so inform the
Construction Manager. In the event the Construction Manager,

from the total project standpoint, does not égree with the
recommendation of the Field Supervisor, - Quality Control,

and decides to continue the work, the Field Supervisor ~ Quality
Control then will report the matter and his recommendations to

the Manager of Reliability and Quality Assurance in the Home Office

for resolution action with UE&C Management.
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INDIAN POINT UNIT NO. 3
CON EDISON SURVEILLANCE PLAN

As part of the Con Edison Quality Assurance Program for Indian Point
Unit No. 3, a surveillance plan has been prepared. This plan consists
of a program to monitor the quality control and other quality related
items on a spot check, and in some instances, full review basis. A

table giving the general scope of this plan is attached.

The direct administration of this plan is done by two separate organi-
zations of Con Edison. On site the direct administration of the plan is
performed by the Construction Representative of Con Edison's Major

~ Projects-Inside Plant Bureau of the Construction Department and his
staff. Off site the direct administration of this plan is performed by
the Nuclear Division Engineer of the Mechanical Plant Bureau of Con
Edison's Mechanical Engineering Department and his staff. To assist
these two organizations, the Company has engaged the United States
Testing Company. Technical and specialized competence are available to
these two organizations by the members of both their staffs and by the
engineers of the Mechanical Plant Bureau and Structural Bureau of the
Mechanical Engineering Department and the engineers of divisions of the
Inside Plant Bureau of the Electrical Engineering Department. Thése two
organizations can also call upon specialized assistance from other depart-

ments of Con Edison and Con Edison's consultants.

All reports by U. S. Testing are transmitted to both these organizations
and are circulated to higher levels of management of their respective
departments. They are also circulated for review to other divisions of
Con Edison's engineering departments as discussed above when the content
of the report applies to the particular division's areas of special
competence. Reports of deficiencies in quality assurance or quality
control by either of these two organizations or by other engineering
divisions of Con Edison or by Con Edison's contractors are circulated in

the same manner.
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The Nuclear Division Engineer or delegated members of his staff may

identify to Westinghouse materials or componenté being manufactured or fabricated
off site that'do not conform t0"specified“réquirementsﬂ_ He may-also advise

the Construction Representative and the Westinghouse Crop. that wqfk\performed
on site should be rejected. The Construction Representative may stop or reject
on site work. He may also advise the Nuclear Division Engineér and the Westing-
house Corp. that materials and components manufactured or fabricated off site
should be réjected.f Should theré be any diéagreement between the above parties
regarding rejection of some portion of the job, it will be resolved on the

basis of a:technical evaluation which demonstrates that the reasons for

the rejection are invalid or valid prepared by the designer and reviewed:

by compefent persons in Con Edison. Con Edison may cali.upon‘it's con-

sultants to aid in the review.

In the event that corrections are to be made in rejected work or
deviations from specifications are to be made, the corrections or deviations

will be allowed on the basis of a technical evaluation prepared by the
designer and reviewed by competent persons in Con Edison or Westinghouse. Con

Edison may call upon it's consultants for aid in the review. This procedure

may not be followed when the corrections or deviations are allowed for in
the specifications, codes or standards under which the work is being

performed.

Materials and components which are damaged during shipment, handling,
storage or installation may be rejected by either the Cénstruction
Representative and delegated members of his staff or the Nuclear Division
Engineer and delegated members of his staff. inspection for damage of
components and materials which are included in the surveillance plan
will be made, All materials and components included in the surveillance
plan wili Be:inspécted for damage at least after installation. Damage
inspections will usually be visual and will normally be made by the

-Construction Révresentative or member of his staff. The Construction
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Repfesentative may call upon U. S. Testing or members of the engineering
departments to aid in damage inspectioms. Non-destructive examinations
or tests méy\be performed on components or materials to detect damagebif
the Construction Representative or Nuclear Division Engineer believes such

examinations or tests are indicated.

U. S. Testing Company personnel periodically witness the mixing of
concrete at the batch plént located at Verplanck, New York. The weighing
of the various aggregates is included in this portion of the surveiliance.
Also, thé‘répdrts detailing the results of the batch mixture analysis

are reviewed.

At the pouring site, U. S. Testing Company witnesses on a surveillance
basis the general contractor pouring procedﬁres including placement of
forms. Air content of cement is monitored and slump tests Which indicate
concrete consistency are witnessed. The concrete compression test reports
produced by the testing laboratory responsible to United Engineers are

reviewed by U. S. Testing Company.

If U. S. Testing Company considers that either the batch plant or site
operations are questionable, theén concrete cylinder samples are faken
by U. S. Testing Company and independently tested for compression and

mixture composition.

Written reports of all surveillance visits and/or independent concrete

tests by U. S. Testing Company are submitted to Con Edison.

Resolution of matters involving deficiencies in quality assurance are
normally made at the level of the Construction Representative and the
Nuclear Division Engineer or delegated members of their staffs. Reports
of such resolutions are circulated to higher management levels of the
.Construction Department and the Mechanical Engineering Department which

may reject the resolution reached or require further evaluation and
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justification. The assigned levels of decision making respensibility
are made on the basis of a need to keep the decision making function
at a low enéugh 1e§e1 to achieve involvement and knowledge of the
subjects to be decided upon and high enough to achieve necessary

responsibility.

The Indian Point Unit No. 3 project is a turnkey project. As such,
matters involving scheduling and construction costs are under the ‘
direct management of Westinghouse. Because of this, it is possible to
utilize almost all organizations and personnel of Con Edison to
achieve quslity assurance without any direct conflict of interest

occurring.

Since the Indian Point Unit No. 3 project is a turnkey project, the
engineering and design responsibility belongs -to the Westinghouse Corp.
Con Edison engineering departments do not prepare or approve the

design drawings or specifications for the project. However, the

design drawings and specifications are given to Con Edison and

are reviewed by Con Edison's engineering departmehts. Changes may

be made By Con Edison as a tesult of mutual agreement with Westinghouse -
or as a result of a change ordered by Con Edison. Westinghouse must
institute changes required by Con Edison unless they can justify refusal
on the basis that the change would not meet the safety requirements of

the project.

The enclosed table of scope indicates areas that come under the

Con Edison quality assurance surveillance plan. This scope may be
expanded as eiperience dictates. Some portions of the surveillance plan
" may be changed or eliminated if it appears justified. An X is used .

to indicate those things that U. S. Testing is doing for Con Edison.

For performance tests, Con Edison is utilizing it's own personnel.

Many of the final’ specificatlons have yet to be prepared and receive final
approval The following table is not intended to 1nd1cate that all of the
1isted tests will be performed. It is only intended to indicate the . ‘scope of

U.s. Testing surveillance where the specifications may call for such testing.
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The surveillance indicated on the enclosed table may be performed by
. witnessing the item or by witnessing performance of representative

process at the suppliers plant, or by verification of adequate documentation.
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HYDROGEN PRODUCTION & RECOMBINER INFORMATION

The productibn of hydrogen from corrosion of aluminum in the alkaline spray
environment is presented at the end of this discussion. While it is not
possible to account for all aluminum surfaces in the containment specifically
at this stage in procurement, it is possible to make an estimate based on
experience with Unit No. 2, Major sources whose aluminum contribution are
known were itemized, and an allowance made for those presently unidentified.
In the aggregate, a total of 262 square feet was estimated, and no limit omn

thickness was assumed.

The rate of alkaline corrosion assumed was 1000 mg/dmz/day* on all

. aluminum surfaces. No credit was taken for anodizing or protective coatings.

Complete and continuous immersion at the temperature of the containment

was postulated although it would be expected that most of the objects considered

would cease to be in contact with alkaline solution after the sprays

are turned off (probably during the first few hours post accident).

Aluminum Corrosion Hydrogen

Production 7 days 1000 standard ft3

. 10 days 1200 standard ft3

20 days 2000 standard ft3

40 days 4000 standard ft>

90 days 10,000 standard ft-

100 days 11,400 standard ft3

Zr - Water Reaction (2%) 6600 standard ft3

*  Representative of corrosion rates measured by Westinghouse for sevgral

aluminum alloys at about 212°F in pH 9.5 solutionm.
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DESCRIPTION OF RECOMBINER SYSTEM CONCEPT

Following a major loss of coolant éccident in a PWR reactor, hydrogen may

be generated inside the containment by the mechanisms of radiolysis, zirconium-
water reaction, and the reaction of alkaline spray solution with aluminum.
Because of the high level of radioactivity in the containment which may also
result form the accident, the containment must be sealed for an extended

period to prevent the spread of contamination to the environment. If hydrogen
production is conservatively estimated, a hazardous concentration can be
reached prior to the time the radioactive gas and hydrogen could be safely

purged to the environment.

It is proposed, therfore, to provide equipment for the controlled recombination
of hydrogen at a safe concentration. The system selected is a flame combustor
using containment atmosphere (containing a low concentration of hydrogen) as
primary oxidant and supplemental hydrogen as a fuel. The product of combustion,
water vapor, is cooled and condensed from the atmosphere by the vital cooling
systems of the containment. Operation of the system will control buildup of

hydrogen to less than 2 v/o, or one-half of the lower flammable limit.

Catalytic recbmbination was considered but not adopted, because of the major
problem of assuring.long catalyst life in the atmosphere of the containment
containing a diverse and unpredictable mixture of trace compounds, maﬁy of which
could be potential catalyst poisons. . A secondary problem to be solved in re-
lation to catalytic combiners is the need for a reliable preheater to ensure

low relative humidity entering the catalyst bed. The construction and licens-
ing schedule for reactors of the current generation would not accommodate a com-
prehensive experimental program dealing with these probelms, and there was

a considerable doubt that they could be resolved effectively in the long run.

Development of a catalytic recombiner for this purpose, therefore, was set aside.
Other methods, including cryogenic devices and wet chemical (absorption-

reaction) processes were considered and discarded because of complexity and

prohibitive space requirements.
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‘Basis of Design

A generation rate of hydrogen has been conservatively estimated based on the
maximum credible loss of coolant accident. If allowed to proceed unchecked,

this generation would result in the following approximate concentrations within

the containment:

Days Post Accident Volume percent (v/o) Hydrogen

in Steam-Free Air

2.7 1.0

9.8 : 2.0

51 4.1 (lower flammable limit)
>100 10.0

The basis of this estimate is as follows:

Hydrogen (uncombined) from 2% assumed zirconium water reaction
Corrosion of exposed (estimated) aluminum surface at 1000 mg/dmZ/day

Radiolysis of water in core by absorbed gamma at 0.44 mol/100 ev.

S~ woNn -

Radiolysis of water in containment by beta and gamma of 50% of core
halogens at 0.30 mol/100 ev.
5. Reactor thermal power = 3216 MWt

6. Containment free volume = 261 x 106 cu. ft.

Prediction of the hydorgen generation rate shows that the rate of hydrogen
production diminshes as time after the accident increases. The object of the
system design is to maintain the hydrogen level in the containment under the
lower flammable limit of 4.1 v/o with adequate safety factor to allow for im-
perfect mixing and errors in sampling. For design purposes, a criterion was
established that an average concentration of 2.0 v/o hydrogen should not be
exceeded when one of two recombiners is in use. From the hydrogen generation
data it was ascertained that the following processing rates would maintain
the average hydrogen concentration constant at the value shown if the

recombiner were started when the concentration first reached that value:

Supplement 5



To Maintain Recombiner Processing Atmosphere

H2 Concentration At Must Start At At Rate Of
1 v/o 2.7 days 293 scfm*
2 v/o 9.8 days 96.6 scfm
4.1 v/o 51.0 days 27.9 scfm

*scfm defined at 14.7 psia and 32°F

The recombiner units provided will each process about 331 scfm, consuming .
essentially all of the contained hydrogen. If one of these units is started
9.8 days after the accident, when the conservatively estimated hydrogen con-
centration reached 2.0 v/o, it will consume 0.02 x 331 or 6.6 scfm of hydrogen.
The production rate at 9.8 days has decayed to about 1.74 scfm. One of the
units, therefore, meets the design criterion with considerable margin, and

the second unit provides the redundancy of a spare system of equal capacity.
Expressing the margin in a different way, the first unit could be operated
intermittently or turned down to about 26% of rated capacity without

violating the design criterion. As the production rate of hydrogen éontiﬁ—

uously decreases with time, the margins cited become larger.

To assure that stratification effects or sample errors would not permit all or
parts of the containment to hold hydrogen in excess of the lower flammable
limit (4.1 v/o), when the measured concentration is 2.0 v/o, the air
recirculation system is operated to maintain a high degree of mixing throughout

the containment, including the dome and the reactor loop compartments.

Sampling error may be minimized by proper administrative control of chemical
standards and by repeat sampling; Analytical error is small. The probable

error by the chromatographic method can be judged on the following basis:

sensitivity 0.02 volume percent

reproductibility + 5% of measured value

Hence, the sum of all errors is well below the margin between two volume

percent to be maintained and four volume percent lower flammable limit.
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Description

Inside the containment are two complete combustor systems, one a spare., Each
system consists of a blower to circulate containment air to the combustor, a
combustion chamber complete with main burner, two igniters (one a spare),
pilot burner, and a dilution chamber downstream from the flame zone where
products of combustion are mixed with a large excess of containment air to

reduce the temperature of gas leaving the system below 300°F.

Gaseous hydrogen and oxygen are stored in cylinders outside the containment.
The hydrogen is piped directly to the combustor. Oxygen is bled into the con-
tainment vessel through a separate penetration to be mixed with containment
gases by the main containment ventilating blowers. The external hydrogen is
required for fuel because the hydrogen level in the containment ambient atmos-
phere is maintained below flammable limits. Beeause oxygen in the containment
is depleted by combustion, and because the burner is expected to be unstable
below some minimum oxygen level (to be determined by test), oxygen must be
added to the containment ffom an external source. The oxygen and hydrogen
facilities, including storage, metering, piping, and penetrations, are remote

from each other.

Fuel addition is controlled to produce a temperature in the combustor of 1500 -
1600°F. This is substantially in excess of the temperature required for
complete combustion of hydrogen in air. Oxygen makeup is proportioned to

hydrogen flow to maintain the required stoichiometry.

The decision of when to start, stop, or throttle the combustion system is
based on intelligence from containment air samples analyzed for hydrogen and
oxygen in the control laboratory. It is intended that the combustor will

be ignited when the hydrogen in the containment atmosphere reaches two volume
percent. It may be run full throttle until the hydrogen is reduced to about
1.5 percent and then shut off for several days, or it may be cut back by
reducing fuel flow to just burn enough containmént hydrogen to maintain the
desired concentration, as verified by successive samples. It should be noted
that the flame process is self-regulating in the sense that the quantity of
éontainmenf air which will be heated to reaction temperature as it passes

through the combustion chamber is dependent on the rate at which hydrogen is
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burned. When operating at the system design point, essentially all of the
containment gas passing through the combustion chamber is heated to combustion
temperature. The system can be throttled* by reducing the hydrogen fuel

flow rate so thaf the flow of containment air in the combustion chamber is

in excess of that which could be heated uniformly to combustion temperature.
The surplus air does not participate in the combustion process, but is merely
entrained and heated to a lower temperatﬁre by mixing with the combustion

products.

Combustor ignition is provided by a capacitance type system equipped with two
surface gap plugs designed for operation in a wet environment. The capacitor
is located outside the containment and the plugs located on the combustion-
chamber. Ignition leads into the combustor are completely housed into a
pressure tight system with the wire connection at the ignitor field brazed

at the pressure tight head on the ignitor. This provides absolute continuity
from the capacitor outside the containment to either of the plugs inside the

containment.

Design of the thermocouple system which indicates pilot flame and main burner
ignition parallels that of the ignition system. Each combustor system con-
tains two thermocouples (one a spare). Thermocouple leads are fabricated

by a procedure similar to that used for igniter system leads.

The external systems incorporate the following features for operational

safety and reliability:

1. Two complete control systems for fuel gas.

2, Isolation provisions for each fuel gas line to prevent outleakage when not

in use, consisting of a check valve inside the'containment, and at least
two series normally closed valves outside the containment.
3. A block-and-bleed provision for each fuel gas and oxygen makeup line to

prevent inleakage when not in use.

4. Provisions for purging fuel lines with nitrogen from the cylinder manifold
before introducing combustible gas.
5. Alarm functions to alert the operator in case of loss of blower pressure,

low combustor temperature (flameout), and low fuel gas or oxygen manifold

%# 6:1 operating range is expected, to be verified during the test program.
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6. Provision to include an optical system to give verification of
ignition independent of thermocouple readout if tests currently in
progress prove that such a system is feasible.

7. Capability to test the complete control systems at any time by carrying
out a complete dry-run startup using artificially generated thermocouple
signals to simulate lightoff.

8. lCapability to test the system at any time by a complete test and ver-
ification of ignition while the reactor is operating. This test can be
conducted from operating stations outsidevthe containment, although
direct access to the units is permissable during power operation.

9. Piping design in conformance with ASAQB—31.1 Code for Pressure Piping.

10. Pneumatic control valves provided with an emergency air supply in the
event of loss of instrument air.
"11. System redundance such that no single active component failure can disable

both combustor systems.

Instruments, controls, and suitable panels are provided to perform all these
functions in a safe and reliable manner. An operator will be stationed at the
control panel of a particular recombiner system whenever that system is in
operation or under test. Radiation levels in the vicinity of the control panel
one day after the maximum hypothetical accident (TID-14844 model source levels)
will permit continuous acess. The following features are incorporated in the

control system and panel design to ensure operational safety and reliability:

1. Wiring and electrical equipment in conformance with the National Electric
Code, NEMA Standards, and the proposed IEEE Criteria for Nuclear Power
Plant Protection Systems(where applicable).

2. A separate panel for each recombiner system.

3. Physical and functional separation of redundant features such that no

single failure can invalidate both features.

Combustor Test Program
It is intended to test a recombiner system at a suitable site for two purposes

- to demonstrate that the design is sound (proof testing).

- to determine certain limits for the combustor's performance.
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First of all, the combustor will be operated at design condition and the dampers
in the air delivery lines to the combustion chamber and the dilution section
will be set for proper air delivery. Once finally set, the dampers will remain
at the same position when installed in the containment. All test runs will be
made with no further adjustment or control of blower air delivery except for
the test described under (4) below. The following performance information will

then be determined by suitable test.

1. General operating performance of combustor and basic auxiliaries at
1ight6ff and under operation with hydrogen fuel rate varied to provide
a combustion zone outlet temperature of 300°F to 1800°F.

2. Starting with air to the combustor, oxygen content will be lowered and
nitrogen content raised to determine the limit of flame stability with
diminished oxygen.

3. The combustor will be operated at conditions simulating its two design points
and with 1-27 hydrogen in the air to the burner (see Figure 6). Outlet
hydrogen from the combustor will be measured to determine the efficiency
of hydrogen removal.

4. The stability range of the burner will next be checked for the follow-
ing conditions.

a. Pilot ignition with variable air flow

b. Main burner ignition with variable air flow

c. Check of burmner stability with constant air flow but rapidly
varying fuel flow.

5. The effect of various quantities of steam and/or entrained water on

light-off and normal burner operation will be determined.

All runs shall be made with 1-2 volume per cent hydrogen in inlet air to

combustor.
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CONTAINMENT SPRAY PROGRAM

Definition of Safety Related Problem

The addition of reactive chemicals to the containment sprays has been proposed
as a means to reduce the iodine content of containment leakage to within

site regulatory limits. Data which has already been obtained in engineering
seal tests confirms the absorptive capacity of the chemically modified
sprays. Further refinement of the analytical model is being pursued in

order to be able to justify additional perforﬁance of the sprays and to
evaluate non-ideal factors in extrapolating to large containment vessels. It
must be established also that in no way does the use of the proposed additive
chemicals jeopardize the performance or integrity of the containment or
emergency core cooling systems. The basis for the design and evaluation are
described in the PSAR. The discussion below is an amplification of the

R&D program.

The following technical considerations and areas are being investigated in

order to demonstrate the full capability of the spray system.

A. In extehding the height of the chamber in which spray absorption takes
place, the possibility of more interaction (i.e. coalescence) between

droplets arises due to their longer residence time.

B. Simplifying assumptions which were made in preliminary analyses and
verified in intermediate size tests, namely that absorption rate is
gas-film controlled, must be re-examined to determine whether liquid
phase mass transfer and/or chemical reaction may influence overall
absorption rate in a large system. 1

C. The effect of non-uniformity of spray droplet size on the surface
area for absorption has been incorporated in previous performance
analyses. It is desired to consider non-uniformity effects on other
aspects of the problem, inlcuding (in addition to collision frequency
mentioned above) the increased residence time of small drops, gas phase
mixing, and the depletion of the capacity of small drops to react with

iodine due to their smaller volume-to-surface ratio.
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It must be shown that the use of chemical additives does not
promote corrosion or other degradation of the integrity of the
containment or ECCS such that the safety function of these systems

could be impaired.

The maximum rate of hydrogen generation from corrosion or radiolysis
of water under post accident conditions must be assessed in order to
establish the level of protective action to be taken against the
accumulation of a flammable or explosive atmosphere. It is necessary
that the basis for such an assessment include any effect on hydrogen

production due to the presence of spray additive chemicals.

Specific Technical Information to be Obtained

A,

Droplet Coalescence

For purposes of a conservative system evaluation, it will be assumed
that collisions between droplets occurring with the spray tréjectory
patterns by virtue of unequal velocities and/or intersecting spray
patterns will result in coalescence of the colliding drops. The

spray development program will seek a quantitative evaluation of the
effect of this coalescence on the calculated absorptive capacity,

so that iodine removal rate can be assessed accordingly. The model
will be applied to the NSPP and CSE experiments to show consistency
with presently available data obtained with the shorter residence times.

of these experiments.

This analysis will be completed by Westinghouse, evaluated, and results

made available in the third quarter of 1969.

Liquid Phase Mass Transfer Resistance

For purposes of conservative system evaluation, the existence of a
liquid film mass transfer resistance will be reflected in the analytical
model values of liquid film mass transfer coefficient and partition
factor will be derived from literatﬁre data and applied to this model

to show whether or not the liquid film resistence would limit performance
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in a large containment. As a test of the reasonableness of the values
chosen, the same model will be applied to the NSPP and CSE expefiments.
A lack of consistency would indicate that the liquid film resistance of

the model was too conservative and could be relaxed.

This analysis will be completed by Westinghouse, evaluated, and

results made available in the third quarter of 1969.

Non Uniformity of Spray Drop Size and Coverage

The spray droplet population will be treated as having a non-uniform

spectrum in all aspects. The data from previous Westinghouse measurements

with the spray nozzles proposed for plant installation will define this
spectrum at the point of introduction into the containment atmosphere.
As mentioned earlier, changes in this spectrum due to coalesence during
drop fall will be included. The processes of gas phase mixing will

be treated also to determine the effect of limited regions of the

containment which are not reached by spray.

This work will be completed by Westinghouse, evaluated, and results -

made avéilable in the third quarter of 1969.

Materials Compatibility

Considerable data on the corrosion of major construction materiéls

have been obtained under the Westinghouse spray development program

to date. By further correlating and documenting this work it can be
shown that general corrosion is not significant for the materials which
have been used in the containment structure and in engineered safety
features. Aluminum which is present in the containment is attacked,
but is not used in vital components or structures. Documentation will
cover, in particular, the temperature dependency of corrosion over

the full range of accident conditions and will cover as well the degree
of sensitivity of stressed and welded specimens. It is expected that
data previously obtained in Westinghouse programs and supplemented

by published literature will largely cover these concerns. The data

which as developed in this program will be reviewed with the Staff.
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As part of a general program to prove the durability of safeguards-
relatea components under accident environments, tests are being
conducted by Westinghouse and certain of its suppliers. Exposure to the
spray solution under these conditions will provide information as

to the compatibility of electrical components, lubricants, sealants,

and typical insulating and protective coating systems. Sump pH v.s.
time and spray pH at the nozzle are not fixed at this time. A criterion
has been established which places the minimum containment sump pH at

8.5 when iodine is to be retained, and the maximum pH of sprayed
solution at 10.0 for materials expsoure. The spray chemical addition
program will be designed to meet these criteria. At pH 10 or less,

the daté obtained in a proprietary Westinghouse study indicate general
corrosion to be quite acceptable, except for aluminum which must

not be used for vital service in the spray environment. Further effort
in the study just mentioned will be devoted to special éonsiderations

of corrosion in stressed and welded specimens, to provide assurance

that localized attack is not a threat to the integrity of the
containment and ECCS. While this is a continuing program, the status

of information reflecting on the use of the proposed spray additives

will be evaluated and reported in the first quarter of 1969.

Hydrogen Generation

Data on the corrosion of aluminum and other metals obtained under the
materials compatibility phase of the program has provided a basis for
predicting accumulation of hydrogen in the post accident containment
atmosphere. Another Westinghouse program is in prcgress to evaluate

the rate of radiolytic decomposition of spray and core cooling water.

Its purpose is to ascertain the dependence of radiolysis on flow,
temperature and chemical factors, including the effect of spray additives.
Most of the data have been collected, and analysis is expected to

extend through the last quarter of 1968, permitting an assessment

of the magnitude of possible hydrogen accumulation at that time.
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The capacity of the containment to accommodate hydrogen formation will
not require further research or development, since the limits of
flammability and the mechanisms for energy input from various types of

recombination mechanisms are adequately understood.

Basis for Assurance that R&D will Meet Objectives

It is the overall objective of the spray development program to
compile engineering data and analyses which justify reliance on the
containment sprays to provide an average reduction factor of at
least 5.3 in the iodine leakage from the Unit 3 reactor containment
systems in the first two hours. Making the conservative assumption'
that 10% of the available iodine is not removable by sprays, it is
apparent that the objective just stated requires a reduction factor
of about 11 in the leakage of removable forms. The simple
analytical model (which shows agreement with engineering scale test
data, generally within a band of + 207%) predicts that a reduction
factor of approximately 60 could be expected if the effects of
coalescence, liquid film resistance, drop size non-uniformity, etc.,
could be shown to be negligible, and if only one of the two spray
systems-were operated. Considering the agreement with test data |
and preliminary assessment of non-ideal scaling effects, there
remains a very high confidence that the final evaluation will show
an abundant margin between the predicted dose reduction factor for
removable forms of iodine and the minimum acceptable factor 11, even
when conservative allowance is made for coalescence, liquid film

resistance and non-uniformity.

In the matter of materials compatiblity, there is also a high degree
of assurance that results will confirm, rather than militate against
the use of alkaline spray chemistry. This conclusion is based on the
fact that this chemistry is one of the most favorable environments for
stainless and carbon steels, and that there is flexibility in the

selection or protection of other materials where safety is of concern

should any adverse results be obtained.
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In the area of hydrogen generation, there is presently sufficient
data to make a conservative estimate of aluﬁinum corrosion in the
spray environment, and a maximum theoretical yield for the process
of radiolysis. Thus at any time, an assessment of the need for
protective action such as controlled hydrogen recombination or feed
and bleed hydrogen purge could be conservatively made. Final data
would only indicate the degree to which those actions might be

deferred or avoided with better technical information at hand.

In suﬁmary, therefore, the probability is quite remote that there
will be a need to adopt a back-up design in lieu of chemical sprays
for iodine removal. Should this be necessary, provisions are made -
for charcoal filters in the air handling system to achieve the
necessary overall reduction factor of 5.3 in overall organic and

inorganic leakage.

It is expected that the spray development program will furnish all of
the required analytical capability and reference data with which to
demonstrate the full capability of the spray process by the third
quarter of 1969.
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PROVISONS FOR POST LOSS OF COOLANT ACCIDENT PROTECTION

The concept of PLOCAP (post loss of coolant accident protection) has been

developed to meet the following bases:

a. PLOCAP will provide a means of covering and cooling the core thus
preserving core heat transfer geometry in the event reactor vessel
integrity is lost due to thermal shock caused by operation of the

ECCS following a loss of coolant accident.

b. PLOCAP will be designed such that no new hazards to the health and
safety of the public will be introduced by the equipment.

c. PLOCAP will be integrated into the existing ECCS in such a manner
that in no way lessens the capability of the ECCS to meet its design

objectives.

System Design

Additional equipment would be required to protect the Indian Point Unit No. 3
core froﬁ majdr damage in the event of a post accident vessel'fracture..
Consideration has been given to the additional plant requirements on the
basis that the Indian Point Unit No. 3 systems will be adopted on the present
design criteria and that vessel fracture will not be deemed credible. Pro-
vision will, however, be made in the design and layout of the plant to enable
the installation of additional equipment if this proved to be necessary after

the completion of construction and the plant operation.

Two services must be guaranteed by the systems in the event of an M.C.A.

followed by vessel fracture:

(i) The core must be maintained in a water pool.

(ii) Energy must be removed continuously from the plant.
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The additional duty imposed upon the systems is the maintenance of a water
pool. This duty is to be met by a reactor vessel cavity flooding system and

a recirculation system which delivers water to the top of the core.

Following an M.C.A. the reactor vessel cavity would be flooded to just below
the reactor vessel nozzles such that in the event of a major crack developing
in the lower section of the vessel, subsequent to the loss of coolant accident,
the core would reamin in a water pool. Energy continues to be dissipated by
the core and in the absence of the normal coolant flow boiling would take

place in the core region.

If no further action were taken steam pressure build-up would commence in fhe
upper part of the reactor vessel dome and eventually the water pool would

be displaced from the core region by the growth of the steam bubble. Calculations
suggest that the steam pressure relieving area provided by the original

loss of coolant accident would not necessarily be sufficient for steam pressure

relief. ‘

In order to prevent the build-up of a steam bubble in the reactor vessel
dome it is proposed to direct the low head injection flow and subsequent
recirculation.flow to the top of the core via the hot legs. Cold water
flows to the plenum above the core and mixed with the hot water in and above
the core region. The cold water flow must be sufficient to prevent steam

production and subsequent release to the reactor vessel upper dome.

Cavity flood system -~ A standpipe incorporated over the instrument passage-
way leading to the cavity from the containment floor will permit retention
of water in the reactor vessel cavity to a level above the core. The
flooding of the cavity will be achieved by two sub systems, viz., the |

cavity flood tank system and the recirculation sump/cavity transfer pump

system.
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In the event of an M.C.A. the cavity flood valves would be opened by the

S and accumulator low pressure signals. Water would flow to the cavity
space from the flood tanks to fill the reactor cavity to just below the
bottom of the reactor vessel. The capacity of the caviﬁy tanks will be
sized to limit the flood level to below the vessel bottom to prevent damage

to the system in the event of a spurious opening of the cavity tank valves.

The combined S/A.L.P. signal would also open the valves in the discharge
of the recirculation pumps. Water would be transferred from the recirculation
sump to the reactor vessel cavity and thus fill the remaining part of the

reactor vessel cavity.

Hot leg injection - The hot leg injection duty is required during both the
injection phase and the recirculation phase. For each phase the design
requirement is to prevent steam bubble accumulation in the upper dome of the

reactor vessel.

During injection, water is drawn from the refueling water storage tank.
During recirculation, water is drawn from the containment sump cooled
in the residual heat removal heat exchangers and returned to the hot legs .

of the reactor coolant system.

Provisions

The main provisions to be incorporated into the plant may be listed as follows:

1. A standpipe over the instrument passageway leading to the cavity from
the containment floor to permit the retention of water in the reactor
vessel cavity to a level above the core.

2. Nozzles on each hot leg pipe to permit an upper core deluge system to

be installed.

3. Provision for a second containment sump line will be made to enable

high recirculation flow rates.
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Space to be allocated in the primary auxiliary building to make pro-
vision for extra heat exchange capacity together with extra pumping

capability.

Provisions made to enable the first stage cavity flood system to be

installed, i.e., flood tanks and associated pipework.
Pipe layouts and plant arrangements will be made to take account of the

extra pipework that would be required for the PLOCAP system together

with the necessary containment penetrations.
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Ff'The Conservetism of the Con Edison
’ Off-Site Dose Eveluetion Model

et

In the following discussion we shall attémpt to demon-
strate_thet.thé meteorologicel model used in the Indisn Point Uﬁit
Ho._3 loss-of-coolent dose evaluation ié conservetive forvthis site,
even though it yields somewhat iowef-dasages then the AEC model,

In order to coﬁpere the two models, ﬁe heve computed
values of X/Q for each hour following en eccident. The results are

‘attached. |

Inspectiqn of the attached'teble indicetes thet the
Con Edison model produces stronger doses than the AEC model does in
all hourly élasses ekcept 2-8. In-order to meet the AEC require-
ments in this ;lass it will be sufficient to demonstrete thet the )

actuel wind speed under inversion conditions at‘fhe site will not
fall below 1.86 m/s>for e period of six consecutive hours following
e two-hour period in whiéh’the wind speed wes 1.m/s; with the wind
direction steady in the seme direétion for ﬁheAfull 8 nours. |
| The experimentzl evidence thst this triple combine-
tion of low wind speed, prolonged durstion aﬁd sbsolute steadiﬁess
is highly improbeble a£ the Indien Point site is contsiped in
Figure 1.6-1 of Docket No, 50-286, Exhibit B, Volume 1, Section
1.6, reproduced herein es TFigure 1.6-1, with 1 n/s aﬁd 2 m/s
wind speed circles superimposed, The figure is based on meas;fe-
ments mede with en Aerovane mounted on en enchored ship in the

Hudson Ri&er near the site.
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The figure shows thé existence of'lo& speed winds
oriented predominahtly albng the 0300-2105 direction,'ﬁﬁ-velleyl:
(towerd the north) during daylight hours, end down-velley (toward
the south) during nocturnsl houré. These fioﬁs occur in the eb-
sencé of geostrophic flow and are clessicelly considered to be .
thermall& generéted by contsct with velley wslls which undergo
cyclic-heating and cooling by radistion. The strength of such
flows is dépendent upon valley geometry aﬁd orientetion, number -
of tributery valleys esnd other fectors enumerated end described
more fully by B. Devidson (1961)%.

The Hudson River Véliey”in the vicinity of the
Iﬁdién Point site has geometric préportions conducive to strong

valley flows.and, in addition, receives dreinsge from both the

extension of the principel Qalley to the northwest end the tributafy

. Conopus Creek Vslley to the northeesst. Thus, there is resson to’

believe that the measurements shoﬁn in Figﬁre 1.6-1 gre represents-
tive of not only-the indicated two months, but 6f.ell'5ccurrencés
of protracted inversions with lerge scsle stegnation.

The initisl stage of the AEC model, 1 m/s winds
of constant direction for:two hours, is seen to occur during the

lete morning (230° winds from 1000 to 1200 hours) &nd la%te evening

- (050° winds from 1900 to 2100 hours). During the following period,

the two flows do not conform to the AEC model. Both flows experience

¥ Velley Wind Phenomens end Air Pollﬁfibn Problems, Journsl APCA
Vol. 11, No. 8, August




sustained in e rather nerrow direction bend centered on 2lQ° for e

et}

G o C . 4_3_";

a répid speed increase to about 2.5 m/sec, The dovm-velley flow is

period of ebout 12 hours, while the up-velley flow rotates counter-

clockwise sbout 50° during & four hour period. Thereefter the winds

subside end chenge direction very repidly.

b_'It is clesr from the above thet the down-velley wind

is more criticel for the diffusion model, but‘thet it sstisfies only
two of the thrée AEC speéified criterig: reasonabie steadiness and
"duretion. Wind speeds of 1 m/s end under mey occur for duretions
up to 3 hours, bu£ ere accompsnied by a Iérge directién chenge, fhe ;

“wind speed which occurs simultaneously with the other two criteria isf

alwa&s greater then 2 m/s. This fect hes been recognized in the
. i

Con Edison model by the essumption of a 2-m/s wind speed efter the

first two hours.
In summery, we believe thet the Indien Point site-

hes & sufficiently unique topography end microclimatoiogy to war-

rent a relexstion of the AEC model in favor of e model based oﬁ

site measurements. . ’ . {
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: AEC Model - Con Edison Model X/Q Retio
ind - ' {ind T
: Speed  Stebility Time' : : . Speed Stsbllity Time _ Con Edison
Hour  m/s ‘“less .~ Traction Stesdiness 10%X/q  m/s Cless ~  Trection Stesdiness 10%X/q AEC
0-2 1 F 1.00 Stesdy 3,54 1 I 1.00  Stesdy  3.80 1.07
2-8 1 F . 1,00 Steady 3,54 n I 1.00 Stesdy 1.90 .5k
8-24 1 T 1,00 22,50 0.73 2 I 1,00 Stesdy 1.90 . 2,60
2L-96 2 F .60 5.5° oy 2,03 I L2 o : : -
3 D 10 = ' 2.80 N -38 20° 018  1.29
06-720 2 F 0.33 ' 5.2k Lo 06 ’ T
3 D 0.33 22,5 0,10 1.7h4 S In 1k
3 c 0.3h4 , , : :
Q_Notes EEETAP .f_ L - R . o ' _”lf

- e £

“1.,7 In both models e virtuel source displacement of h30 meters wes used for the periods 0-2 hours end 8-2h hours.ﬁ

: 2;: Angles 1n Steadiness column sre size of sector in which plume is assumed to meander uniformly.
3., Con Edison model essumed to run 31 days = Thl hours. |

L, Wei"hted average X/Q for AEC model for period : 2&-7?0 hours is 0.1k,
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Flgurei 1.6-1

: Diurnal varhtion ot' mean vector wlnd for virtually zero
‘pressure gradient conditim, Sept. -Oct., 1955, 70 ft.
above river.-

Revised October 1968




THERMAL SHOCK STATUS

Potential failure modes for the reactor vessel in the event of a thermal
shock initiated by emergency core cooling operation have been examined in
detail. Three failure modes have been investigated; ductile yielding mode,

fatigue mode and the brittle fracture mode,

In the ductile yielding mode a comparison of the material yield stress to the
calculated stress indicates that under conservative assumptions the outer

827% of the actual base metal thickness remains below the minimum material
yield strength at all times during a safety injection transient. Consequently
local yielding méy occur in the inner 187 of the base metal and in the
cladding, and therefore this mode will not cause a breach of integrity of

the reactor vessel.

In the fatigue mode the location in the vessel with the highest usage factor,
the in-core instrumentation tube attachment welds to the vessel bottom

head, was examined in detail.

A conservative analysis indicates that if fatigue were the governing
failure mode, that 9 safety injection transients could be tolerated since
the total accumulative usage factor would be .985 versus the code allowable
of 1.0. This factor includes all other transients evaluated in the fatigue

analysis and identified in Section 4 of the PSAR.

For the brittle fracture mode two analyses were performed: (1) the transition

temperature approach, and (2) the fracture mechanics approach.

In the transition temperature approach*, a conservative nil ductility
transition temperature (NDTT) was considered based on irradiation for
a 40 year reactor vessel life and a large initial crack in the vessel

to dete;mine the crack arrest temperatures (CAT).

* W.S. Pellini and P.P. Puzak, "Fracture Analysis Diagram Procedures for the
Fracture-Safe Engineering Design of the Steel Structures,'" NRL Report
5920, March 15, 1963.
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A coﬁparisoﬁ of the CAT curves with the corresponding stress-temperature
conditions for the end of life transient show that 65% of the reactor vessel
wall thickness remains below the crack-arrest curve at all times following
safety injection. Therefore, if a crack were assumed present on the ID

of the vessel and assumed to propagate it would not propagate further

than 35% through the wall thickness in the extreme case.

In the fracture mechanics approach a detailed analysis using the methods

of linearly elastic fracture mechanics was also performed. Analyses

were performed for both a local flaw existing at arbitrary depths into

the vessel and an axi-symmetrical flaw (circumferential crack) existing at
arbitrary depths into the vessel wall. The resulting stress intensity
factor versus crack detph for both types of flaws were calculated and
compared to the fracture toughness of the material through the vessel

wall to determine the extent of potential propagation. Fracture toughness
bands as a function of irradiation and temperature were determined

based on the latest available data. When considering the conservative lower
bound estimates of fracture toughness the crack propagation for the extreme
end of life condition would be less than 327 of the vessel wall. Considering
best estimate fracture toughness properties, there would be no crack

propagation throughout the life of the vessel.
Results of these analyses therefore show that under the postulated accident

conditions the integrity of the reactor vessel will be maintained throughout

the life of the plant.
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CONTROL AND PROTECTION SYSTEM STATUS

The Indian Point Unit No. 3 control and protection system differs somewhat
from that orignélly proposed for Diablo Canyon Unit No. 1. The following is
in response to concerns expressed by the AEC Staff and the ACRS in the

Diablo Canyon review.

The level comparators on the steam generators have been deleted and a single
level channel is used for both control and profection. The two additional
narrow range level channels are used for protection purposes only. Continuous
rod position indication will be provided for each control rod and period
indication (decades/min.) will be provided for both the source and intermediate
range channels. This system is the same as that proposed on all four-loop
Westinghouse reactors since Diablo Canyon Unit No. 1 and is in accordance

with the proposed IEEE criteria for Nuclear Power Plant Protection Systems
(IEEE No. 279) and is essentially identical to fhat described in the FSAR

for Indian Point Unit No. 2, Docket No. (50-247).

In particular, the following discussion explains the basis on which the
system meets Section 4.7 of the IEEE Criteria relating to separation of

control and protection.

Specific Control and Protection Interactions

Nuclear Flux

Four power-range nuclear flux channels are provided for overpower protection.
Isolated outputs from all four channels are avefaged for automatic control
rod regulation of power. If any channel fails in such a way as to produce

a low output, that channel is incapable of proper overpower protectioﬁ.

In principle, the same failure would cause rod withdrawal and overpower.
Two-out-of-four overpower trip logic will ensure an overpower trip if

needed even with an independent failure in another channel.
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In addition, the control system will respond only to rapid changes in

indicated nuclear flux; slow changes or drifts are overriden by the
temperature control signals. Also, a rapid decrease of any nuclear flux
signal will block automatic rod withdrawal. as part of the rod drop
protection circuitry. Finally, an overpower signal.from any nuclear
channel will block automatic rod withdrawal. The set point for this

rod stop is below the reactor trip set point.
Coolant Temperature

Four Tavg channels are used for overtemperature-overpower protection.

(See Figure 7.2-12 for single channel). Isolated output signals from

all four channels are also averaged for automatic control rod regulation
of power and temperature. In principle, a spuriously low temperature
signal from one sensor would partially defeat this protection function and
also cause rod withdrawal and overtemperature. ‘Two out of four trip

logic is used to insure that an overtemperature trip will occur if needed

even with an independent failure in another channel.

In addition, channel deviation alarms in the control system will block
automatic rod motion (insertion or withdrawal) if any temperature channel
deviates significantly from the others. Automatic rod withdrawal blocks
will also occur if any one of four nuclear channels indicates an overpower
condition or if any one of four temperature channels indicates an over-
temperature condition. Two-out-of-four trip logic is used to ensure that

an overtemperature trip will occur if needed even with an independent failure
in another channel. Finally, as shown in Section 14.1, the combination

of trips on nuclear overpower, high pressurizer water level, and high
pressurizer pressure also serve to limit an excursion for any rate of

reactivity insertion.
Pressurizer Pressure

,
Four pressure channels are used for high and low pressure protection and
for overpower-overtemperature protection. Isolated output signals from
these channels also are used for pressure control and compensation signals

for rod control. These are discussed separately below:

-
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(2)

Control of rod motion: One of the pressure channels is used for

rod control with a low pressure signal acting to withdraw rods. The
discussion for coolant temperature is applicable, i.e., two-out-of-four
logic for overpower-overtemperature protection as the primary protection,
with backup from multiple rod stops and "backup" trip circuits. In
addition, the pressure compensation signal is limited in the control
system such that failure of the pressure signal'cannot cause more

than about;a 10°F change in Tavg' This change can be accommodated at full
power without a DNBR less than 1.30. Finally, the pressurizer safety

valves are adequately sized to prevent system overpressure.

Pressure Control: Spray, power—operated relief valves, and heaters
are controlled by isolated output signals from the pressure protection

channels.
a) Low Pressure

A spurious high pressure signal ffom one channel can cause low
pressure by spurious actuation of spray and/or a relief valve.
Additional redundancy is provided in the protection system to
ensure underpressure protection, i.e., two-out-of-four low pressure
reactor trip logic and one-out-of-three logic for safety injection.
(Safety injection is actuated on one-out-of-three coincident low

pressure and low level.)

In addition, interlocks are provided in the pressure control
system such that a relief valve will close if either of two
independent pressure channels indicates low pressure. Spray
reduces pressure at a lower rate, and some time is available
for operation action (about three minutes at maximum spray rate

before a low pressure trip is reached.)



b)

High Pressure

The pressurizer heaters are incapable of overpressurizing the
reactor coolant system. Maximum steam generation rate with
heaters is about 15,000 1bs/hr., compared with a total capacity
of 1,224,000 1bs/hr. for the two safety valves and a total
capacity of 358,000 lbs/hr. for the two power-operated relief
valves. Therefore, overpressure protection is not required for
a pressure control failure. Two-out-of-three high pressure trip

logic is therefore used.

In addition, either of the two relief valves can easily maintain
pressure below the high pressure trip point. The two relief valves
are controlled by independent pressure channels, one of which

is independent of the pressure channel used for heater control.
Finally, the rate of pressure rise achievable with heaters is slbw,

and ample time and pressure alarms are available for operator

action.

Pressurizer Level

Three pressurizer level channels are used for high level reactor trip'(2/3)

and low level safety injection (1/3 logic level coincident with pressure).

Isolated output signals from these channels are used for volume control,

increasing or decreasing water level. A level control failure could

fill or empty the pressurizer at a slow rate (on the order of half an hour or

more).

(a)

High Level

A reactor trip on pressurizer high level is provided to prevent

rapid thermal expansions of reactor coolant fluid from filling

the pressurizer: The rapid change from high rates of steam relief to
wéter relief can be damaging to the safety valves and the relief

piping and pressure relief tank. However, a level control failure cannot
actuate the safety valves because the high pressure reactor trip

is set below the safety valve set pressure. With the slow rate of
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charging available overshoot in pressure before the trip is
effective'is much less than the difference between reactor trip
and safety valve set pressures., Therefore, a control failure

does not require protection system action.

In addition, ample time and alarms are available for operator

action.

(b) Low Level

For control failures which tend to empty the pressurizer, one-out-
of-three logic for safety injection actuation on low level coincident
with low pressure ensure that the protection system can withstand

an independent failure in another channel.

In addition, a signal of low level from either of two independent
level control channels will isolate letdown, thus preventing the
loss of coolant. Also, ample time and alarms exist for operator

action.
Steam Generator Water Level; Feedwater Flow

Before describing control and protection interaction for these channels,

it is beneficial to review the protection system basis for this instrumentation.

The basic function of the reactor protection circuits associated with low
steam generator water level and low feedwater flow is to preserve the

steam generator heat sink for removal of long term residual heat. Should

a complete loss of feedwater occur with no protective action, the steam
generators would boil dry and cause an overtemperature-overpressure excursion

in the reactor coolant. Reactor trips on temperature, pressure, and pressurizer
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water level will trip the plant before there is any damage to the core

or reactor coolant system. However, residual heat after trip would cause
thermal expansion and discharge of the reactor coolant to containment
through the pressurizer relief valves. Redundant emergency feedwater
pumps are provided to prevent this. Reactor trips act before the steam
generators are dry to reduce the required capacity and starting time
requirements of thse pumps and to minimize the thermal transient on

the reactor coolant system and steam generators. Independent trip

circuits are provided for each steam generator for the following reasons:

1. Should severe mechanical damage occur to the feedwater line to one
steam generator, it is difficult to ensure the functional integrity
of level and flow instrumentation for that unit. For instance,

a major pipe break between the feedwater flow element and the steam
generator would cause high flow through the flow element. The

rapid depressurization of the steam generator would drastically affect
the relation between downcomer water level and steam generator water

inventory.

2. It is desirable to minimize thermal transient on a steam generator

for credible loss of feedwater acgidents.

It should be noted that controller malfunctions caused by a protection
system failure affect only one steam generator. Also, they do not
impair the capability of the main feedwater system under either manual
control or automatic Tavg control. Hence, these failures are far

from being the worst case with respect to decay heat removal with the

steam generators.
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(1)

(2)

(3)

Feedwater Flow

A spurious high signal from the feedwater flow channel being used
for control would cause a reduction in feedwater flow and prevent
that channel from tripping. A reactor trip on low-low water level,
indepednent of indicated feedwater flow, will ensure a reactor trip

if needed.

In addition, the three-element feedwater controller incorporates
reset on level, such that with expected gains, a rapid increase
in the flow signal would cause only a 12 inch decrease in level before
the controller re-opened the feedwater valve. A slow increase in the

feedwater signal would have no effect at all.
Steam Flow

A spurious low steam flow signal would have the same effect as a high

feedwater signal, discussed above.
Level

A spurious high water level signal from the protection channel used
for control will tend to close the feedwater valve. This level channel
is independent of the level and flow channels used for reactor trip

on low flow coincident with low level.

a) A rapid increase in the level signal will completely stop
feedwater flow and actuate a reactor trip on low feedwater

flow coincident with low level.

b) A slow drift in the level signal may not actuate a low feedwater
signal. Since the level decrease is slow, the operator has
time to respond to low level alarms. Since only one steam
generator is affected, automatic protection is not mandatory

and reactor trip on two-out-of-three low-low level is acceptable.
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Steam Line Pressure

Three pressure channels per steam line are used for steam break protection
(two—out—of-thrée low pressure signals for any steam line actuates safety
injection) one of these channels is used to control the power-operated
relief valve on that steam line. These valves are typically rated at 10%
of the safety valve capacity. A spurious high pressure signal from the
channel used for control will open the relief valve and cause low pressure.
This is a slow rate of steam release, evaluated as a credible steam break
in Section 14.2.5., In the analysis of steam breaks of this size, no credit
is taken for the steam line pressure instrumentation. Safety injection is
actuated by the pressurizer instrumentation. Therefore, control failure |

does not create a need for the protection, and two-out-of-three logic is

acceptable,

The control and protection system is being reviewed to determine the potential
effects of common failure modes as well as the single failure criteria in

response to recent concerns expressed by the AEC staff and the ACRS for

consideration during detailed design.
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Flooding at the Site

Flooding due to one cause is not expected to result in water levels

high enough to adversely affect engineered safeguards or any equipment
required for safe shutdown. Two specific flood conditions will be

examined to ascertain the water level.

The water surge due to a hurricane coincident with a runoff flow from
heavy rainfall will be studied. Meteorological parameters determined
by the flood flow will be utilized with a report for the Coastal
Engineering Research Center* which predicts the surge caused by a

hurricane.

The flood caused by a maximum rainfall coincident with a dam failure

will also be determined.

In either case the design criteria for engineered safeguards or equipment
required for safe shutdown is that they will be located or otherwise

protected to assure operation with the highest predictable flood levels

determined from these studies.

* "Shore Protection, Planning and Design'' Technical Report No. 4, Coastal

Engineering Research Center.



SODIUM HYDROXIDE INJECTION

The addition of sodium hydroxide to the containment spray will be automatically
actuated on the containment spray signal and will not require operator action
for actuation. Provisions are being considered for the possible addition of

a manual block, during the first few minutes following actuation of the
containment spray system to obviate a spurious signal. Instrumentation and

‘ operator action will be examined for the design and the final actuation design

will be presented to the AEC for their review.
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. STRESS LIMIT CURVES

The following stress limit curves, as referenced in Item 15, page 14, Note 1
are presented as supplementary information to be later published in Revision
2 to WCAP-5890.
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DOSE CALCULATIONS

Steam-Generator Tube Rupture

The analysis of the steam generator tube rupture accident is presented in

the Supplement 1 to the PSAR, Item 2, Question 2 (2-5).

Further evaluation of the actual doses prior to diverting the air ejector

to the containment has been performed. The transport time between the

steam generator and air ejector plus the time to actuate the valve to divert
the air ejector exhaust to the containment is approximately one minute. The
corresponding whole body dose for one minute is 18 mrem. After approximately
30 minutes the pressure in the primary systems is brought down to the secondary
safety valve setting such that the faulty steam generator can be isolated

and further release of activity is terminated. If it is assumed that the

the activity has not been diverted during this thirty minute period the offsite

whole body dose is 0.5 rem.
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STEAM LINE BREAK

The revised analysis of the steam line break is given in this supplement as

revised pages to be inserted into Supplement 1, Item 16, 16 (E-3.5).

Dose calculations have been performed for the following steam line breaks.

A. Break occurs outside the containment

The following assumptions were used:

1) Leakage from primary to secondary is 10 GPM into the faulted steam
generator.

2) Four hours for cooldown by steam generators prior to isolation

3) Activity equivalent to 17 fuel defects

4) No fuel clad damage occurs

5) The steam generator in the affected loop boils dry.

For this accident the inhalation dose at the site boundary is less than 10 rem
during the first two hours and the corresponding whole body dose is less than

0.1 rem.

B. Break occurs inside the containment

The following assumptions were used:

1) Leakage from primary to secondary is 10 GPM into the remaining intact
~steam generators.

2) Four hours for cooldown by steam generators prior to isolation

3) Fuel clad damage up to 107% of the rods

4) Activity equivalent to 10% of the average gap activity in the core
For this accident the two-hour inhalation dose at the site boundary is less
than 1 rem during the first two hours, and the corresponding whole body

dose is less than 0.4 rem.

The above results are all well within the guidelines of 10 CFR 100.
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ROD EJECTION ACCIDENT

For the rod ejection accident described in the PSAR the loss of clad

integrity is estimated to affect about 10%Z of the fuel rods.

A 18 gpm leak from the primary to sécondary is assumed. Isolation of all

steam generators is assumed after 4 hours, after which the residual heat
removal system is assumed to be operational. Assuming an activity equivalent
to 10%Z of the average gap activity in the core, a whole-body dose of less

than 0.4 reﬁ is calculated for the two hour dose at the site boundary and

the correspoﬁding two-hour inhalation dose (thyroid) at the site boundary

is less than 1 rem based on minimim dilution effects of the safety injection
water. Whole-body and inhalation doses from containment leakage are negligible

by comparison with the above wvalues.

The above results are all well within the guidelines of 10 CFR 100.

Supplement 5



POWER SUPPLIES TO INDIAN POINT NO. 3

There are three separate systems which are capable of supplying emergency
electrical power to the Indian Point No. 3 nuclear unit. Each of these
three systems is in itself a redundant system having at least two alter-
nate sources of supply. The three separate systems of power éupply are as

follows:

1. The 138 Kv overhead supply from Buchanan Substation. This sys-—
tem consists of two separate 138 Kv overhead feeders, one of
which goes from Buchanan Substation to Indian Point No. 2
and the second which is connected to Indian Point No. 3. The
two 138 Kv feeders are on different tower systems and come
from different positions on the Buchanan bus which are separated
by at least two circuit breakers. The 138 Kv feeder that goes
to Unit No. 2 is connected underground through two circuit
breakers to the Indian Point No. 3 start-up transformer. The
138 Kv feeder to Indian Point No. 3 is connected to the éame
start-up transformer. There is no credible fault on one feeder
that would cause the outage of the second feeder, including
failure of any tower. The only common point for the two feeders

is the connection to the 138 Kv transformer at Unit No, 3.

i. The second independent emergency power supply to Indian Point
No. 3 is the 6.9 Kv connection to auxiliary bus sections No. 5
and 6. This supply is automatically connected on loss of the
138 Kv supply. This 6.9 Kv underground tie can be fed from any
one of three separate sources. It can be connected to the gas
turbine generator located in a rock cut adjacent to Unit No. 1.
It can be supplied by a 13 Kv underground feeder from the
Buchanan Substation or it can be supplied from the 6.9 Kv
auxiliary bus of Unit No. 2 which in turn can be supplied
either from Unit No. 2 generator or a 138 Kv feeder from
Buchanan Substation. It should be noted that the 6.9 Kv
supply is completely independent of the 138 Kv supply and is

even equipped with its own prime mover - the 21 Mva gas turbine.
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3. The third independent emergency power system is the diesel gen-

erator system which operates at 480 volts. The diesels can

be connected directly to the station 480 volt busses and are,
therefore, completely independent of either the 6.9 Kv supply
or the 138 Kv supply to Indian Point No. 3. Only two of the
three diesel generators are necessary to supply the emergency
station load. Since these diesels supply separate 480 volt
busses they are electrically independent and a fault on one

will only affect that particular generator.

The above description shows why it is considered extremely unlikely and im-
probable that all emergency power could be lost. We know of no situation
that could lead to the complete loss of all three of these systems. The
138 Kv feeders, the gas turbine generator and the diesel building are

separated by substantial distances which preclude any accident affecting
all three.

The question has arisen as to whether a tornado could conceivably disable
all electrical power supplies to Unit No. 3. We do not believe thét this
is credible. To disable all electrical supplies would require that the
tornado cut both 138 Kv feeders, tﬁén damage the gas turbine located in

a deep rock cut between tall buildings and then proceed in such a difec—
tion as to then disable two of the three diesel generators located on

the other side of Unit No. 3. This requires a tortuous path with several
directional changes at precisely the right moment. The likelihood of

such a path being followed by a tornado moving randomly is considered

extremely improbable.
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SPENT FUEL PIT TORNADO EVALUATION

In addition to the tornado criteria specified in Supplement 1,Item 6,
page 3 concerning the spent fuel pit, provisions will be made in the
design of the pit such that a cover can be added at a later date should
it be concluded that such protection is required. The cover would be
designed so that it could not be a source of a hazardous missile, would
withstand required pressure differentials and would absorb the necessary
energy of missile such that the missile could not cause unacceptable fuel

damage.
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PRIMARY TO SECONDARY LEAK RATE DETERMINATION

Primary to secondary leak rate determination is accomplished by measuring
the sodium 24 content, by gamma spectrometry, of the secondary blowdown
water and comparing it with primary water sodium 24 content. Calculations
used in the analysis take into account the blowdown rate and the delay time
in the steam generator. The smallest primary to secondary leak rate

measurable (based on Indian Point Unit No. 1 experience) is approximately
1 1b/hr equal to 1/500 gpm.
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STEAM BREAK ANALYSIS

The steam break analysis presented in Supplement 1 to the PSAR has been revised
and is included with this supplement as revised pages to the text of

Supplement 1, Question 16 (E-3.5).

10SS-0F-COOLANT DESIGN CRITERIA
The loss-of-coolant design criteria have been revised and the revisions have
been included in this supplement as revised pages to Supplement 1 for Item 1,

pages 57, 58, 59 and 60, and Item 16, A-16 (E-5.0), pages 1 and 2.

MINIMUM DNBR CRITERIA

Correction to the text concerning statements of the minimum DNBR are
included as page revisions for Supplement 1 in this Supplement. The revisions

are for Item 1, pages 37 and 38, and for Item 10, 10 (A-4.0).

CRITERIA FOR TESTING AIR CLEANUP SYSTEMS

The general design criteria in Item 1 of Supplement 1 to the PSAR have been
revised in this supplement and are included as revised pages to Supplement 1.

The revisions are on Pages 77 through 82 of Item 1.

INSTRUMENTATION SYSTEMS

Revisions have been made to Item 2, Question 2 (1-~14) in Supplement 1 to
the PSAR and are included in this supplement as revised pages for Supplement 1.

The revised pages of Item 2 are 2 (1-14) through 2 (1-14), page 4.

" LOCKED OPEN VALVES IN THE CONTAINMENT

Revisions to Item 2, Question 2 (2-8) have bee made and are included as page
revisions to Supplement 1 to the PSAR, pages 2 (2-8) and 2 (2-9) page 2.

These pages are included with this Supplement.
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