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$ [ gen %, UNITED STATES,.

L ! NUCLEAR REGULATORY COMMISSIONo
r, ,j WASHINGTON O. C. 20555,

%,. . . . . [

NORTHERN STATES POWER COMPANY

DOCKET NO. 50-282

PRAIRIE ISLAND NUCLEAR GENERATING PLANT, UNIT NO. 1

AMENDMENT TO FACILITY OPERATING LICENSE

,

Amendment No. 89
License No. DPR-42

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

A. The application for amendment by Northern States Power Companyc
(thelicensee)datedJanuary 12, 1989, complies with the standards
and requirements of the Atomic Energy Act of 1954, as amended (the
Act), and the Comission's rules and regulations set forth in 10 CFR
Chapter I;

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

C. Thereisreasonableassurance(i)thattheactivitiesauthorized
by this amendment can be conducted without endangering the
health and safety of the public, and (ii) that such activities
will be conducted in ccmpliance with the Comission's regulations;

D. The issuance of this amendment will not be' inimical to the comon
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 Comission's regulations and all applicable requirements have
been satisfied.

.

2. Accordingly, the license is amended by changes to the Technical Specifica-
tions as indicated in the attachment to this license amendment, and para-
graph 2.C.(2) of Facility Operating License No. DPR-42 is hereby amended to
read as follows:
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. Technical Specifications

The Technical Specifications contained in Appendix A, as revised
through Amendment No. 89, 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.

FOR THE NUCLEAR REGULATO COMMISSION-

|'
|

-
.

,

i M= *A* s G.m
Lawrence A. Yandell, Actirig Director .

Project Directorate 111-1
Division of Reactor Projects - III,

IV, V & Special crojects
Office of Nuclear Reactor Regulation

-Attachment:
Changes to the Technical

. Specifications

Date of Issuance: August 28, 1989

.
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NORTHERH STATES POWER COMPANY

DOCKET NO. 50-306

PRAIRIE ISLAND NUCLEAR GENERATING PLANT, UNIT NO. 2

AMENDMENT TO FACILITY OPERATING LICENSE

Amendment No'82
License No. DPR-60

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

A. The application for amendment by Northern States Power Company
(the' licensee)datedJanuary 12, 1989, complies with the standard:.
and requirements'of the Atomic Energy Act of 1954, as amended (the
Act), and the Comission'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 Comission;

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 Comission'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 Comission's regulations and all applicable requirements have
been satisfied.

.

2. Accordingly, the license is amended by changes to the Technical Specifica-
tions as indicated in the attachment to this license amendment, and para-
graph 2.C.(2) of Facility Operating License No. DPR-60 is hereby amended to
read as follows:
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Technical Specifications

The_ Technical Specifications contained in Appendix A, as revised
through Amendment No. 82, 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.

FOR THE NUCLEAR REGULATORY COMMISSION

j $ I '

'

r

~

Lawrence A. Yandell, Acting Director 4

Project Directorate 111-1
Division of Reactor Projects - III, i

IV, V & Special Projects !

Office of Nuclear Reactor Regulation

Attachnent:
Changes to the Technical

Specifications
|

Date of Issuance: August 28, 1989
I
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ATTACHMENT TO LICENSE AMENDMENTS N05. ap AND 89-

FACILITY OPERATING' LICENSES NOS. DPR-42 AND DPR-60

DOCKETS NOS. 50-282 AND 50-306

Revise Appendix A Technical Specifications by removing the pages identified
'

below and inserting the attached pages. The revised pages are identified by
amendrent number and contain marginal lines indicating the area of change.

REMOVE INSERT.

TS.3.1-6 TS.3.1-6

TS.3.1-7 TS.3.1-7

TS.3.1-8 TS.3.1-8

TS.3.1-19 TS.3.1-19

TS.3.1-20 TS.3.1-20

Figure TS.3.1-1 Figure TS.3.1-1

Figure.TS.3.1-2 Figure TS.3.1-2

TS.3.3-1 TS.3.3-1

.

t
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B. HEATUP AND COOLDOWN

Specification:

1. The Unit 1 and Unit 2 reactor coolane temperature and pressure and
system heatup and cooldown rates (with the exception of the
pressurizer) shall be limited in accordance with Figures TS.3.1-1
and TS.3.1-2.

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. Figures TS.3.1-1 and TS.3.1-2 define limits to assure preven-
tion 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.

2. The limit lines shown in Figures TS.3.1-1 TS.3.1 2 shall be re-
calculated periodically using methods discussed in the Bases
section.

3. The secondary side of the steam generator must not be pressurized
above 200 psig if the temperature of the steam generator shell is
below 70*F.

4. The pressurizer heatup rate shall not exceed 100*F/hr and the
pressurizer cooldown rate shall not exceed 200*F/hr. The spray
shall not be used if the temperature difference between the
pressurizer and the spray fluid is greater than 320*F.

.

Prairie Island Unit 1 - Amendment No. 32, 60,82
Prairie Island Unit 2 - Amendment No. 26, 73,89

;_______-_



- _ - _ - - _ _ _ _ _ _ _ . _ _ ______ __ _. _ _ _ _ . . _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

*
* . .(

* TS.3.1-7 i
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Bases

Pressure / Temperature Limits

Appendix G of 10 CFR Part 50, and the ASME Code require that the reactor
coolant pressure boundary be designed with sufficient margin to insure
that, when stressed under operating, maintenance, testing, and postulated
accident conditions, the boundary behaves in a nonbrittle manner, the
probability of rapidly propagating fracture is minimized and the design
reflects the uncertainties in determining the effects of irradiation on
materfal properties. Figures TS.3.1.-1 and 2 have been developed
(Reference 1) in accordance with these regulations. The curves are based
on the properties of the most limiting material in either unit's reactor

|vessel (Unit i reactor vesrel weld W-3) and are effective to 20 EFPY. The
curves have been adjusted for possible errors in the pressure and
temperature sensing instruments.

The curves dafine a region where brittle fracture will nto occur and are
determined fyns the material characteristics, irradiation affert3, pressure
stresses and C.resses due to thermal gradients across *.he vessel wall.

Heatun Curves

During heatup, the thermal gradients in the reactor vessel will produce
thermal stresses which vary from compressive at the inner wall to tensile
at the outer wall. At the inner wall of the vessel, the thermal induced

compressive stresses tend to alleviate the tensile stresses induced by the
internal pressure. Therefore, 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 inner wall of the
vessel is treated as the governing location.

The heatup analysis also covers the determination of pressure-temperature
limitations for the case in which the outer wall of the vessel becomes the
controlling location. The thermal gradients established during heatup
produce tensile stresses at the outer wall of the vessel. These stresses
are additive to the pressure induced tensile stresses which are already
present. The thermal induced stresses at the outer wall of the vessel are
dependent on both the rate of heatup and the time along the heatup ramp;
therefore, a lower bound curve similar to that described for the heatup of
the inner wall cannot be defined. For the cases in which the outer wall of~

the vessel becomes the stress controlling Iccation, each heatup rate of
interest must be analyzed on an individual basis. The heatup limit curve
is a composite curve prepared by determining the most conservative case,
with either the inside or outside wall controlling, for any heatup rate up

to 60*F per hour.

Prairie Island Unit 1 - Amendment No. 80,89
Prairie Island Unit 2 - Amendment No. 73,82
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BAlli (continued)

Cooldown Curves
|

| During cooldown, the thermal gradients in the-reactor vessel wall produce
thermal stresses which vary from tensile at the inner wall to compressive

- at the outer wall. The thermal induced tensile stresses at the inner-

- wall are additive to the pressure _ induced tensile stresses which are
already present. Therefore, the controlling location is always the inside

,

l' wall.

The cooldown limit curves were prepared 2tilizing the same type of analysis
. used to calculate the heatup curve except that the controlling location is
always the'inside wall.

Criticality Limits

Appendix G of 10 CFR Part 50 requires that for a given pressure, the
reactor must not be made critical unless the temperature of the reactor
vessel is 40*F above the minimum permissible temperature specified on the
heatup curve and above the minimum permissible temperature for the
inservice hydrostatic pressure te' 'or Prairie Island the curves were
prepared,' requiring that criticaticy mast occur above the maximum
permissible temperature for the inservice hydrostatic pressure test.

ASME Code Section XI Inservice' Test Limits

The pressure temperature limits for the ASME Code Section XI Inservice Test
Limits (hydrostatic pressure test) are less restrictive than the heatup and
cooldown curves to allow for the periodic inservice hydrostatic test. These
limits are allowed to be ic:s restrictive because the hydrostatic test is
based on a 1.5 safety factor versus the 2.0 safety factor built'into the heatup
and cooldown curves and because the test is run at a constant temperature so

the thermal stresses in the vessel are minimal.

Steam Generator Pressure / Temperature Limitations

The limitations on steam generator pressure and temperature ensure that the
pressure induced stress in the steam generators do not exceed the maximum
allowable fracture toughness stress limits and thus prevent brittle fracture
of the steam generator shell.'

Pressurizer Limits

Although the pressurize. cPerates at temperature ranges above those for which
there is reason for cot'..Jrn about brittle fracture, operating limits are

provided to assure compatibility of operation with the fatigue analysis
performed in accordance with ASME Code requirements.

Reference

1. USAR Section 4.2
Prairie Island Unit 1 - Amendn:ent No. 80, 89'
Prairie Island Unit 2 - Amendment No. 73, 82
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TS.3.1-19"

. .

i. *
G. Minimum Conditions for RCS Temperature Less Than 310*F*

Specification

1. Both pressurizer power operated. relief valves (PORV's) shall
be operable whenever the RCS temperature is less than the-
minimem pressurization temperature (310*F*), except one PORV may |
be inoperable for seven days. If these conditions are not met,
the reactor coolant system must be depressurized and vented to the
atmosphere or to the pressurizer relief tank within eight hours.

2. . operability of an overpressure mitigating system PORV
requires that the low pressure set point has been selected,

'(enabled), the upstream isolation valve is open and the
backup air supply is charged.

3. A reactor coolant pump may be started at RCS temperatures less
than 310*F* only if either of the following conditions is met - |

(a) There is a steam or gas bubble in the
pressurizer, or

(b) The (steam generator minus RCS) temperature
difference for either steam generator is
less than 50*F.

4. At least one safety injection pump control switch in the
control room shall be in pullout whenever RCS temperature is
less than 310*F*, except for conditions satisfying Specification
3.1.G.6.

5. Both safety injection pump control switches in the Control Room
shall be in pullout whenever RCS temperature is less than 200'F
(except as specified in 3.1.G.6 and 3.1.G.7)

-6. At RCS temperatures less than 310*F*, both SI pumps may be
run for conduct of the integrated SI test only if either of
the following conditions is met -

(a) There is a steam or gas bubble in the
pressurizer and the SI pump discharge valves'

are shut, or

(b) The reactor vessel head is removed.

7. With RCS temperature less than 200*F, a safety injection pump mayg

j be run as required to maintain adequate core cooiing and RCS
inventory in the event of a loss of Residual Heat Removal Systemi-

cooling during reduced inventory conditions.

* Valid until 20 EFPY
Prairie Island Unit 1 - Amendment No. 38, 89
Prairie Island Unit 2 - Amendment No. 33, 82
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BASIS

' The minimum pressurization temperature (310'F*) is determined from Figure
TS.3.1-1 and is the temperature equivalent to the RCS safety relief valve
setpoint pressure. The RCS safety valves and normal setpoints on the
pressurizer PORV's do not provide overpressure protection for certain low
temperature operational transients. Inadvertent pressurization of the RCS
at temperatures below 310*F* could result in the limits of Figures TS.3.1-1
and TS.3.1-2 being exceeded. Thus the low temperature overpressure
mitigatingsystem,whichisdesignedtopreventpressurizingtgeRCSabove
the pressure limits specified in Figures TS.3.1-1 and TS.3.1-2 , is enabled
at 310*F*. Above 310*F* the RCS safety valves would limit the pressure
increase and would prevent the limits of Figures TS.3.1-1 and TS.3.1-2 from
being exceeded.

The system is designed to perform its function in the event of a single
failure and is designed to meet the requirements of IEEE-279. The backup
air supply provides sufficient air to operate the PORV's following a
letdown isolation with one charging pump in operation for a period of ten
minutes after receipt of the overpressure alarm. These specifications
provide assurance that the overpressure mitigating system will perform
its intended function.

Reector coolant pump start is restricted to RCS conditions where there is
pressurizer level indication or low differential temperature across the
SG tubes to reduce the probability of positive pressure surges causing
overpressurization.

Specification 3.1.C.4 allows use of an SI pump to perform operations re-
quired at low RCS temperatures; e.g., raising accumulator levels in avd to

meet the level requirement of Specification 3.3.A.l.b(2) or ASME Sectisn 11
tests of the SI system check valves.

Maintaining both safety injection pump Control Room control switches in
pullout, as specified in 3.1.G.5, will ensure that the RCS pressure / temperature
limitations specified in Fi ures TS.3.1-1 and TS.3.1-2 will not be exceeded,S
at low RCS temperatures, as the result of mass input into the RCS from an
inadvertent safety injection pump start.

Specification 3.1.G.6 allows use of both SI pumps at low temperatures for
conduct of the integrated SI test. In this case, pressurizer level is
maintained at less than 50% and the SI pump discharge valves are chut to
prevent fluid injection into the RCS. This combination of conditions under

,

strict administrative control assure that overpressurization cannot occur.
The option of having the reactor vessel head removed is allowed since in
this case RCS overpressurization cannot occur.

|

|
Specification 3.1.G.7 allows the use of one safety injection pump to ensure

' that adequate core cooling and reactc1 coolant system inventory can be
maintained in the event of a lo-; of Residual Heat Removal System cooling

|
| during reduced inventory conditions. A reduced inventory condition, as
j defined by Generic Letter 48-17, Loss of Decay Heat Removal, exists
| whenever the reactor vesse! water level is lower than three feet below the

reactor vessel flange. The operation of a safety injection pump under such
conditions would be control.ed by an approved emergency operating procedure.

1 NSP Letter to USNRC, " Reactor Vessel Overpressurization", dated
July 22, 1977.

i Prairie Island Unit 1 - Amendment No. 3E,89
* Valid until 20 EFPY Prairie Island Unit 2 - Amendment No. 33,82
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3.3 ENGINEERED SAFETY FEATURES
'

!

Applicability

Applies to the operating status of the engineered safety features.

Obiective

To define those limiting conditions that are necessary for operation of
engineered safety features: (1) to remove decay heat from the core in
an emergency or normal shutdown situations, and (2) to remove heat from
containment in normal operating and emergency situations.

Specifications

A. Safety Iniection and Residual Heat Removal Systems

1. A reactor shall not be made or maintained critical nor shall it
be heated or maintained above 200*F unless the following condi-
tions are satisfied except as permitted in Specification 3.3.A.2.

a. The refueling water tank contains not less than 200,000
gallons of water with a boron concentration of at least 1950
ppm.

b. Each reactor coolant system accumulator shall be operable
when reactor coolant system pressure is greater than 1000
psig.

Operability requires:
(1) The isolation valve is open

(2) Volume is 1270 20 cubic feet of borated water
(3) A minimum boron concentration of 1900 ppm
(4) A nitrogen cover pressure of at least 700 psig

c. Two safety injection pumps are operable except that pump
control switches in the control room shall meet the require-
aents of Section 3.1.G whenever the reactor coolant system
temperature is less than 310'F*.

d. Two residuc? heat removal pumps are operable.
'

e. Two residual heat exchangers are operable.

f. Automatic valves, interlocks and piping associated with the
above cocponents and required to function during accident
conditions, are operable.

g. Manual valves in the above systems that could (if one is
improperly positioned) reduce injection flow below that
assumed for accident analyses, shall be blocked and tagged in
the proper position for injection. RHR system valves, however,
may be positioned as necessary to regulate plant heatup or
cooldown rates when the reactor is subcritical. All changes in
valve position shall be under direct administrative control.

* Valid until 20 EFPY Prairie Island Unit 1 - Amendment No. 3E, EJ, 77, 89
Prairie Island Unit 2 - Amendment No. 32, EE, 70, 82
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