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SUBJECT: ISSUANCE OF AMENDMENT FOR INDIAN POINT 3 {TAC NO. 71505)

The Commission has issued the enclosed Amendment No. 109 to Facility Operating
License No. DPR-64 for the Indian Point Nuclear Generating Unit No. 3. The
amendment consists of changes to the Technical Specifications in response to
your application transmitted by letter dated August 31, 1990, and supplemented
on April 2, 1991,

The amendment revises the Technical Specifications to incorporate revised
pressure-temperature limits. These changes are in accordance with NRC Generic
Letter 88-11. 1In addition, several typographical errors were corrected in the
Bases and some pages are issued with no changes other than retyping for format
consistency.

A copy of the related Safety Evaluation is enclosed. A Notice of Issuance will
be included in the Commission's next regular bi-weekly Federal Register notice.

Sincerely,
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UNITED STATES
NUCLEAR REGULATORY COMMISSION
WASHINGTON, D.C. 20655

POWER AUTHORITY OF THE STATE OF NEW YORK

DOCKET NO. 50-286

INDIAN POINT NUCLEAR GENERATING UNIT NO. 3

AMENDMENT TO FACILITY OPERATING LICENSE

Amendment No. 109
License No., DPR-64

1. The Nuclear Regulatory Commission {the Commission) has found that:

A. The application for amendment by Power Authority of the State
of New York (the licensee) dated August 31, 1990, and supplemented
on April 2, 1991, complies with the standards and requirements of
the Atomic Energy Act of 1954, as amended (the Act) and the
Commission's rules and regulations set forth in 10 CFR Chapter I;

B. The facility will operate in conformity with the application,
the provisions of the Act, and the rules and regulations of
the Commission;

C. There is reasonable assurance (i) that the activities authorized
by this amendment can be conducted without endangering the health
and safety of the public, and (ii) that such activities will be
conducted in compliance with the Commission's regulations;

D. The issuance of this amendment will not be inimical to the common
defense and security or to the health and safety of the public;
and

E. The issuance of this amendment is in accordance with 10 CFR Part
51 of the Commission's regulations and all applicable requirements
have been satisfied.

2. Accordingly, the license is amended by changes to the Technical
Specifications as indicated in the attachment to this license
amendment, and paragraph 2.C.(2) of Facility Operating License
No. DPR-64 is hereby amended to read as follows:

09030138 910828
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(2) Technical Specifications

The Technical Specifications contained in Appendices

A and B, as revised through Amendment No. 109 , are
hereby incorporated in the license. The licensee shall
operate the facility in accordance with the Technical
Specifications.

3. This license amendment is effective as of the date of its issuance
to be implemented within 30 days.

FOR THE NUCLEAR REGULATORY COMMISSION

Rolotr a. Laprr
Robert A. Capra, Director
Project Directorate I-1
Division of Reactor Projects - I/II
Office of Nuclear Reactor Regulation

Attachment:
Changes to the Technical
Specifications

Date of Issuance: Aygust 28, 1991



ATTACHMENT TO LICENSE AMENDMENT NO. 109

FACILITY OPERATING LICENSE NO,. DPR-64

DOCKET NO. 50-286

Revise Appendix A as follows:

Remove Pages

3.1-4
3.1-5

3.1-6

3.1-7

3.1-9

3.1-10 (FIG 3.1-1)
3.1-11 (FIG 3.1-2)
3.1-12

3.1-13

4.3-1

4.3-2

4.3-3 (FIG 4.3-1)

Insert Pages

3.1-4

3.1-5

3.1-6

3.1-7

3.1-9

3.1-10 (FIG 3.1-1)
3.1-11 (FIG 3.1-2)
3.1-12

3.1-13

4.3-1

4,3-2

4.3-3 (FIG 4.3-1)



B. HEATUP AND COOLDOWN

1.

Basis

The reactor coolant temperature and pressure and system heatup
and cooldown rates averaged over one hour (with the exception of

full-power vears (EFPYs). The heatup and cooldown rates shall
not exceed 60°F/hr and 100°F/hr respectively.

a. Allowable combinations of pressure and temperature for
specific temperature change rates are below and to the
right of the limit lines shown. Limit lines for cooldown
rates between those presented may be obtained by

interpolation,
b. Figure 3.1-1 and Figure 3.1-2 define limits to assure
prevention of non-ductile failure only. For normal

operation other inherent plant characteristics, e.g., pump
heat addition and pressurizer heater capacity may limit the
heatup and cooldown rates that can be achieved over certain
pressure-temperature ranges.

The limit lines shown in Figure 3.1-1 and Figure 3.1-2 shall be
recalculated periodically using methods discussed in the Basis
and results of surveillance specimens as covered in Specification
4.2. The order of specimen removal may be modified based on the
results of testing of previously removed specimens.

The secondary side of the steam generator shall not be
pressurized above 200 psig if the temperature of the steam
generator is below 7Q°F,

The pressurizer heatup and cooldown rates averaged over one hour
shall not exceed 100°F/hr and 200°F/hr, respectively. The spray
shall not be used if the temperature difference between the
pressurizer and the spray fluid is greater than 320°F.

Reactor Coolant System integrity tests shall be performed in
accordance with Section 4.3.

cture Toughne operties

The fracture toughness properties of the ferritic materials in the

3.1-4
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reactor vessel are determined in accordance with the Summer 1965
Section III of the ASME Boiler and Pressure Vessel Code (¢ and ASTM
E185 3 and in accordance with additional reactor vessel requirements.
These properties are then evaluated in accordance with Appendix G of
the 1972 Summer Addenda to Section III of the ASME Boiler and Pressure
Vessel Code ‘¥, and the calculation methods described in WCAP-7924 (2).

The first reactor vessel material surveillance capsule was removed
during the 1978 refueling outage. This capsule has been tested by
Westinghouse Corporation and the results have been evaluated and
reported (7). Based on the Westinghouse evaluation, heatup and
cooldown curves (Figures 3.1-1 and 3.1-2) were developed for up to
9.26 EFPYs of reactor operation.

Generic Letter 88-11 requested that licensees use the methodology of
Regulatory Guide 1.99, Revision 2, "Radiation Embrittlement of Reactor
Vessel Materials™, to predict the effect of neutron radiation on
reactor vessel materials as required by paragraph V.A. of 10 CFR part
50, Appendix G. Capsule Z was analyzed ‘®) and new pressure-
temperature curves were developed using this methodology.

The maximum shift in RTypy after 9.00 EFPYs of operation is projected
to be 194°F at the 1/4 T and 157°F at the 3/4 T vessel wall locations
for Plate B2803-3 the controlling plate. Plate B2803-3 was also the
controlling plate for the first operating period of 2 EFPYs.

Heatup and cooldown limit curves are calculated using the most
limiting value of RTypr at the end of 9.00 years of service life. The
9.00 year service life period is chosen such that the limiting RType
at the 1/4 T location in the core region is higher than the RTgpr of
the limiting unirradiated material. This service period assures that
all components in the Reactor Coolant System will be operated
conservatively in accordance with Code recommendations.

The highest RTypy of the core region material is determined by adding

the radiation induced ART,p; for the applicable time period to the
original RTypy shown in Table Q4.2-1 (¥,

3.1-5
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Heatu nd Cooldo Curves

Allowable pressure-temperature relationships for various heatup and cooldown
rates are calculated using methods derived from Non Mandatory Appendix G in
Section III of the ASME Boiler and Pressure Vessel Code and discussed in
detail in WCAP-7924 (&,

The approach specifies that the allowable total stress intensity factor (K;)
at any time during heatup or cooldown cannot be greater than that shown on
the Kjg curve V) for the metal temperature at that time. Furthermore, the
approach applies an explicit safety factor of 2.0 on the stress intensity
factor induced by pressure gradients. Thus, the governing equation for the
heatup-cooldown analysis is:

2Kyat Kpe<K g (1)

where:
Kiwis the stress intensity factor caused by membrane (pressure) stress
K (¢ is the stress intensity factor caused by the thermal gradients

Kir is provided by the code as a function of temperature relative to
the RTyy of the material.

During the heatup analysis, Equation (1) is evaluated for two distinct
situations.

First, allowable pressure-temperature relationships are developed for steady
state (i.e., zero rate of change of temperature) conditions assuming the
presence of the code reference 1/4 T deep flaw at the ID of the pressure
vessel. Due to the fact that, during heatup, the thermal gradients in the
vessel wall tend to produce compressive stresses at the 1/4 T location, the
tensile stresses

3.1-6
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induced by internal pressure are somewhat alleviated. Thus, a pressure-
temperature curve based on steady state conditions (i.e., no thermal
stresses) represents a lower bound of all similar curves for finite heatup
rates when the 1/4 T location is treated as the governing factor.

The second portion of the heatup analysis concerns the calculation of
pressure temperature limitations for the case in which the 3/4 T location
becomes the controlling factor. Unlike the situation at the 1/4 T location,
at the 3/4 T position (i.e., the tip of the 1/4 T deep 0.D. flaw) the
thermal gradients established during heatup produce stresses which are
tensile in nature; and thus, tend to reinforce the pPressure stresses
present. These thermal stresses are, of course, dependent on both the rate
of heatup and the time (or water temperature) along the heatup ramp.
Furthermore, since the thermal stresses at 3/4 T are tensile and increase
with increasing heatup rate, a lower bound curve similar to that described
in the preceding paragraph cannot be defined. Rather, each heatup rate of
interest must be analyzed on an individual basis.

Following the generation of pressure-temperature curves for both the steady
state and finite heatup rate situations, the final limit curves are produced
in the following fashion. First, a composite curve is constructed based on
a point by point comparison of the steady state and finite heatup rate data.
At any given temperature, the allowable pressure is taken to be the lesser
of the two values taken from the curves under consideration. The composite
curve is then adjusted to allow for possible errors in the pressure and
temperature sensing instruments.

The use of the composite curve becomes mandatory in setting heatup
limitations because it is possible for conditions to exist such that over
the course of the heatup ramp the controlling analysis switches from the
0.D. to the I.D. location; and the pressure limit must, at all times, be
based on the most conservative case.

The cooldown analysis proceeds in the same fashion as that for heatup, with
the exception that the controlling location is always at 1/4 T. The thermal

3.1-7
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REFERENCES
1. ASME Boiler and Pressure Vessel Code, Section III, 1972 Summer Addenda.

2. WCAP-7924, "Basis for Heatup and Cooldown Limit Curves", W. s,
Hazelton, S. L. Anderson, S. E. Yanichko, July 1972,

3. FSAR Volume 5, Response to Question Q4.2.
4. Intentionally deleted.

S. ASTM E185-70, Surveillance Tests on Structural Materials in Nuclear
Reactors.

6. ASME Boiler and Pressure Vessel Code, Section III, Summer 1965.

7. WCAP-9491, "Analysis of Capsule T from the Indian Point Unit No. 3
Reactor Vessel Radiation Surveillance Program", J. A. Davidson, §. L.
Anderson, W. T. Kaiser, April 1979,

8. WCAP-11815, "Analysis of Capsule Z from the New York Power Authority

Indian Point Unit 3 Reactor Vessel Radiation Surveillance Program, §.
E. Yanichko, S. L. Anderson, L. Albertin, March 1988.
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C. MINIMUM CONDITIONS FOR CRITICALITY
1. Except during low power physics test, the reactor shall not be
made critical at any temperature above which the moderator

temperature coefficient is positive.

2. This section intentionally deleted.

(V8]

At all times during critical operation, T,.s should be no lower
than 450°F,

4 .. The reactor shall be maintained subcritical by at least 1% Ak

k
until normal water level is established in the pressurizer.

Basis

During the early part of the initial fuel cycle, the moderator temperature
coefficient is calculated to be slightly positive at coolant temperatures
below the power operating ranee. (V) (2} Tpe moderator coefficient at low
temperatures will be most positive at the beginning of life of the fuel
cycle, when the boron concentration in the coolant is the greatest. Later
in the life of the fuel cycle, the boron concentration in the coolant will
be lower and the moderator coefficient will be either less positive or will
be negative. At all times, the moderator coefficient is negative in the
power operating range. V) (2 gyjtable physics measurements of moderator
coefficient of reactivity will be made as part of the startup program to
verify analytic predictions.

The requirement that the reactor is not to be made critical when the
moderator coefficient is positive has been imposed to Prevent any unexpected
power excursion during normal operations as a result of an increase in
moderator temperature. This requirement is waived during low power physics
tests to permit measurement of reactor

3.1-12
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moderator coefficient and other physics design parameters of interest,
During physics tests, special operating precautions will be taken.

The requirement that the reactor is not to be made critical except when
Tavg 1s > 450°F provides increased assurance that an overpressure event will
not occur whenever the reactor vessel is in the nil-ductility temperature
range. Heatup to this temperature will be accomplished by operating the
reactor coolant pumps.

The requirement for bubble formation in the pressurizer when the reactor has
passed the threshold of 1% subcriticality will assure that the reactor
coolant not be solid when criticality is achieved.

References:

1. FSAR Table 3.2.1-1

2. FSAR Figure 3.2.1-9

3.1-13
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4.3 REACTOR COOLANT SYSTEM INTEGRITY TESTING
Applicability
Applies to test requirements for Reactor Coolant System integrity.

Objective

To specify tests for Reactor Cooclant System integrity after the system is
closed following normal opening, modification or repair,

Specification

a) When the Reactor Coolant System is closed after it has been opened, the
system will be leak tested at not less than 2335 psig and in accordance
with NDT requirements for temperature.

b) When Reactor Coolant System modifications or repairs have been made
. which involve new strength welds on components, the new welds will meet
the requirements of ASME Section XI.

c) The reactor coolant system leak test temperature-pressure relationship
shall be in accordance with the limits of Figure 4.3-1 for heatup for
the first 9.00 EFPYs of operation. Figure 4.3-1 will be recalculated
periodically. Allowable pressures during cooldown from the leak™ test
temperature shall be in accordance with Figure 3.1-2,

Basis
For normal opening, the integrity of the system, in terms of strength, is
unchanged. If the system does not leak at 2335 Psig (Operating pressure +

100 psi: + 100 psi is normal System pressure fluctuation), it will be leak
tight during normal operacior.

4.3-1
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For repairs on components, the thorough non-destructive testing gives a very
high degree of confidence in the integrity of the system, and will detect
any significant defects in and near the new welds. In all cases, the leak
test will assure leak tightness during normal operation.

The inservice leak test temperatures are shown on Figure 4.3-1. The
temperatures are calculated in accordance with ASME Code Section III,
Appendix G. This Code requires that a safety factor of 1.5 times the stress
intensity factor caused by pressure be applied to the calculation.

For the first 9.00 effective full power years, it is predicted that the
highest RTypr in the core region taken at the 1/4 thickness will be 194°F.
The temperature determined by methods of ASME Code Section III for 2335 psig
is 127°F above this RTypr and for 2510 psig (maximum) is 134°F above this
RTypy. The minimum inservice leak test temperature requirements for periods
up to nine effective full power years are shown on Figure 4.3-1.

The heatup limits specified on the heatup curve, Figure 4.3-1, must not be
exceeded while the reactor coolant system is being heated to the inservice
leak test temperature. For cooldown from the leak test temperature, the
limitations of Figure 3.1-2 must not be exceeded. Figures 4.3-1 and 3.1-2
are recalculated periodically, using methods discussed in the Basis for
Specification 3.1.B and results of surveillance specimens, as covered in
Specification 4.2,

Reference

1. FSAR, Section 4

4.3-2
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UNITED STATES
NUCLEAR REGULATORY COMMISSION
WASHINGTON, D.C. 20655

SAFETY EVALUATION.BY.THE OFFICE OF NUCLEAR REACTOR REGULATION

RELATED . TO AMENDMENT NO. 109- TO FACILITY OPERATING LICENSE NO. DPR-64

POWER AUTHORITY OF THE STATE OF NEW YORK

INDIAN POINT NUCLEAR GENERATING UNIT NO. 3

DOCKET NO. 50-286

1.0 INTRODUCTION

Generic Letter 88-11, "NRC Position on Radiation Embrittlement of Reactor
Vessel Materials and Its Effect on Plant Operation," recommends that
Regulatory Guide (RG) 1.99, Rev. 2, be used in calculating
Pressure/Temperature (P/T) limits, unless the use of different methods can be
justified. In response to the Generic Letter 88-11, the Power Authority

of the State of New York (the licensee) requested permission to revise the

P/T limits in the Indian Point Nuclear Power Plant, Unit 3 Technical
Specifications, Section 4.3. The request was documented in a letter from the
licensee dated August 31, 1990 and supplemented on April 2, 1991. The
proposed P/T limits were requested for a period of up to 9 effective full power
years (EFPY). The submittal of April 2, 1991, corrected typographical errors
in the Bases of the proposed changes; corrected a typographical error in the
existing Bases; and updated values of RT which had inadvertantly been
omitted from the Bases of the proposed cHQIges. This submittal did not change
the initial proposed no significant hazards consideration determination which
was published in the Federal Register on October 3, 1990.

To evaluate the P/T limits, the staff uses the following NRC regulations and
guidance: Appendices G and H of 10 CFR Part 50; the American Society of
Testing Materials (ASTM) Standards and the American Society of Mechanical
Engineers (ASME) Code, which are referenced in Appendices G and H; CFR
50.36(c)(2); RG 1.99, Rev. 2; Standard Review Plan (SRP) Section 5.3.2; and
Generic Letter 88-11.

Each licensee authorized to operate a nuclear power reactor is required by 10

CFR 50.36 to provide Technical Specifications for the operation of the plant.

In particular, 10 CFR 50.36(c)(2§ requires that limiting conditions of

operation be included in the Technical Specifications. The P/T limits are

among the limiting conditions of operation in the Technical Specifications for
all commercial nuclear plants in the United States. Appendices G and H of 10 CFR
Part 50 describe specific requirements for fracture toughness and reactor vessel
material surveillance that must be considered in setting P/T limits. An
acceptable method for constructing the P/T limits is described in SRP Section
5.3.2.

42 910828
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Appendix G of 10 CFR Part 50 specifies fracture toughness and testing
requirements for reactor vessel materials in accordance with the ASME Code
and, in particular, that the beltline materials in the surveillance capsules
be tested in accordance with Appendix H of 10 CFR Part 50. Appendix H, in
turn, refers to the ASTM Standards. These tests define the extent of vessel
embrittlement at the time of capsule withdrawal in terms of the increase in
reference temperature. Appendix G also requires the licensee to predict the
effects of neutron irradiation on vessel embrittlement by calculating the
adjusted reference temperature (ART) and Charpy upper shelf energy (USE).
Generic Letter 88-11 requested that licensees and permittees use the methods
in RG 1.99, Rev. 2, to predict the effect of neutron irradiation on reactor
vessel materials. This guide defines the ART as the sum of unirradiated
reference temperature, the increase in reference temperature resulting from
neutron irradiation, and a margin to account for uncertainties in the
prediction method.

Appendix H of 10 CFR Part 50 requires the licensee to establish a surveillance
program to periodically withdraw surveillance capsules from the reactor

vessel. Appendix H refers to the ASTM Standards which, in turn, require that

the capsules be installed in the vessel before startup and that they contain

test specimens made from plate, weld, and heat-affected-zone (HAZ) materials of the
reactor beltline.

2.0 EVALUATION

The staff evaluated the effect of neutron irradiation embrittlement on each
beltline material in the Indian Point 3 reactor vessel. The amount of
irradiation embrittlement was calculated in accordance with RG 1.99, Rev 2.
The staff determined that the material with the highest ART at 9 EFPY was the
lower shell course plate B2803-3 with 0.24% copper (Cu), 0.52% nickel (Ni),
and an ijnitial RTndt of 74°F.

The licensee has removed three surveillance capsules from Indian Point 3.
The results from capsules T, Y, and Z were published in Westinghouse Reports
WCAP-9491, WCAP-10300, and WCAP-11815, respectively. The surveillance
capsules contained Charpy impact specimens and tensile specimens made from
base metal, weld metal, and HAZ metal.

For the limiting beltline material, Tower shell course plate B2803-3, the
staff calculated the ART to be 195.0°F at 1/4T (T = reactor vessel beltline
thickness) and }55.7°F for 3/4T at 9 EFPYZ. The staff used a neutron fluence
of 4,23E18 n/cm” at 1/4T7 and 2.48E18 n/cm“at 3/4T. The calculations of
pressure vessel irradiations, in addition to the neutron dosimetry methods,
were reviewed to determine the acceptability of the fluence estimates. The
calculation methods, cross sections, and assumptions were found acceptable and
the dosimetry conformed to accepted ASTM standards and, therefore, was found
acceptable. The calculated and measured final values of the activities (and
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corresponding neutron flux values) are in reasonable agreement. The fluence
estimates are acceptable. The ART was determined by the least squares
extrapolation method using the surveillance data. The least squares method is
described in Section 2.1 of RG 1.99, Rev. 2.

The licensee used the method in RG 1.99, Rev. 2, to calculate an ART of 194°F
at 9 EFPY at 1/4 for the same Timiting plate material. The staff judges that
a difference of 1°F between the licensee's ART of 194°F and the staff's ART of
195°F is acceptable. Substituting the ART of 195°F into equations in SRP
5.3.2, the staff verified that the proposed P/T limits for heatup, cooldown,
and hydrotest meet the beltline material requirements in Appendix G of 10 CFR
Part 50.

In addition to beltline materials, Appendix G of 10 CFR Part 50 also imposes
P/T limits based on the reference temperature for the reactor vessel closure
flange materials. Section IV.2 of Appendix G states that when the pressure
exceeds 20% of the preservice system hydrostatic test pressure, the
temperature of the closure flange regions highly stressed by the bolt preload
must exceed the reference temperature of the material in those regions by at
least 120°F for normal operation and by 90°F for hysrostatic pressure tests
and leak tests. Based on the flange reference temperature of 38°F, the staff
has determined that the proposed P/T limits satisfy Section IV.2 of Appendix G.

Section IV.B of Appendix G requires that the predicted Charpy USE of the
1imiting material at end-of-life (EOL) be above 50 ft-1b. Plate B2803-3 has
the lowest (limiting) unirradiated Charpy USE of all beltline materials with
62 ft-1b. Using the method in RG 1.99, Rev, 2, the predicted Charpy USE of
plate B2803-3 at EOL (i.e., 22.5 EFPY) is 44 ft-1b. However, based on
surveillance results, plate B2803-3 has exhibited an irradiated Charp* USE of
56 ft-1b after having received an accelerated fluence of 1.07E19 n/cm~. This
fluence is about the same as the EOL fluence. Therefore, based on the
surveillance results, the plate meets the EOL Charpy USE criterion of 50 ft-1b.

Several typographical errors have been corrected in the Bases and the staff
finds these corrections to be acceptable.

3.0 DETERMINATION

The staff has determined that the proposed P/T limits for the reactor coolant
system for heatup, cooldown, leak test, and criticality are valid through 9
EFPY because the limits conform to the requirements of Appendices G and H of
10 CFR Part 50. The proposed P/T limits also satisfy Generic Letter 88-11
because the licensee used the method in RG 1.99, Rev. 2, to calculate the ART.
Hence, the proposed P/T limits may be incorporated into the Indian Point 3
Technical Specifications.



4.0 ENVIRONMENTAL CONSIDERATION

This amendment involves a change to a requirement with respect to the installation
or use of a facility component located within the restricted area as defined in

10 CFR Part 20. The staff has determined that the amendment involves no significant
increase in the amounts, and no significant change in the types, of any effluents
that may be released offsite, and that there is no significant increase in
individual or cumulative occupational radiation exposure. The Commission

has previously issued a proposed finding that this amendment involves no
significant hazards consideration and there has been no public comment on

such finding. Accordingly, this amendment meets the eligibility criteria

for categorical exclusion set forth in 10 CFR 51.22(c)(9?. Pursuant to

10 CFR 51.22(b) no environmental impact statement or environmental assessment

need be prepared in connection with the issuance of this amendment.

5.0 CONCLUSION

We have concluded, based on the considerations discussed above, that: (1) there

is reasonable assurance that the health and safety of the public will not be
endangered by operation in the proposed manner, and (2) such activities will

be conducted in compliance with the Commission's regulations and (3) the issuance of
this amendment will not be inimical to the common defense and security or to the
health and safety of the public.

Dated: August 28, 1991

Principal Contributor:
J. Tsao




