—~ October 30, 1998 —

Mr. Rager O. Anderson, Director
:Nuclear &nergy Engineering
Northern States Power Company
414 Nicollet Mall

Minneapolis, Minnesota 55401

SUBJECT:  PRAIRIE ISLAND NUCLEAR GENERATING PLANT, UNITS 1 AND 2 -
ISSUANCE OF AMENDMENTS RE: INOPERABLE ROD POSITION
INDICATOR CHANNELS (TAC NOS. MA3876 AND MA3877)

Dear Mr. Anderson:

The Commission has issued the enclosed Amendment No. 139  to Facility Operating
License No. DPR-42 and Amendment No. 130 to Facility Operating License No. DPR-60 for
the Prairie Island Nuclear Generating Plant, Units 1 and 2, respectively. The amendments
consist of changes to the Technical Specifications in response to your application dated
October 23, 1998, as supplemented October 26, 1998. This request was treated as an
emergency amendment in accordance with 10 CFR 50.91(a)(5).

The amendments clarify the conditions that constitute operable Individual Rod Position
Indication (IRPI) system channels, provide for an allowed out of service time for inoperable IRPI
indicator channels, and provide compensatory measures to be taken when any channel is
determined to be inoperable.

A copy of our related Safety Evaluation is also enclosed. The notice of issuance will be
included in the Commission's biweekly Federal Register notice.

Sincerely,
Conl) £

Carl F. Lyon, Project Manager

9811180055 981030 - Project Directorate |11-1
gDR ADOCHK osooggga Division of Reactor Projects - lII/IV

Office of Nuclear Reactor Regulation
Docket Nos. 50-282 and 50-306

Enclosures: 1. Amendment No. 139 to DPR-42 EOEIPCR I I
2. Amendment No. 130 to DPR-60
3. Safety Evaluation

cc w/encl: See next page

DISTRIBUTION: See attached page
DOCUMENT NAME: G:AWPDOCS\PRAIRIE\PIMA3876.AMD

To receive a copy of this document, indicate in the box: "C" = Copy without attachment/enclosure "E" = Copy with attachment/enclosure "N" = No copy
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DATED: October 30, 1998

AMENDMENT NO. 139 TO FACILITY OPERATING LICENSE NO. DPR-42-PRAIRIE ISLAND UNIT 1
AMENDMENT NO. 130 TO FACILITY OPERATING LICENSE NO. DPR-60-PRAIRIE ISLAND UNIT 2
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Mr. Roger O. Anderson, Director
- Northern States Power Company

CC:

J. E. Silberg, Esquire

Shaw, Pittman, Potts and Trowbridge
2300 N Street, N. W.

Washington DC 20037

Plant Manager

Prairie Island Nuclear Generating
Plant

Northern States Power Company

1717 Wakonade Drive East

Welch, Minnesota 55089

Adonis A. Neblett

Assistant Attorney General
Office of the Attorney General
455 Minnesota Street

Suite 900

St. Paul, Minnesota 55101-2127

:

U.S. Nuclear Regulatory Commission

Resident Inspector's Office
1719 Wakonade Drive East
Welch, Minnesota 55089-9642

Regional Administrator, Region Ili
“U.S. Nuclear'Regulatory Commission
801 Warrenville Road

Lisle, lllinois 60532-4351

Mr. Stephen Bloom, Administrator
Goodhue County Courthouse

Box 408

Red Wing, Minnesota 55066-0408

Kris Sanda, Commissioner
Department of Public Service
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Suite 200

St. Paul, Minnesota 55101-2145
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Welch, Minnesota 55089

Tribal Council
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Welch, Minnesota 55089
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UNITED STATES

NUCLEAR REGULATORY COMMISSION
WASHINGTON, D.C. 20555-0001

NORTHERN STATES POWER COMPANY

DOCKET NO. 50-282

PRAIRIE ISLAND NUCLEAR GENERATING PLANT, UNIT 1

AMENDMENT TO FACILITY OPERATING LICENSE

Amendment No. 139
License No. DPR-42

1. The Nuélear Regulatory Commission (the Commission) has fou.nd that:

A The application for amendment by Northern States Power Company (the
licensee) dated October 23, 1998, as supplemented October 26, 1998, complies -
with the standards and requirements of the Atomic Energy Act of 1854, 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-42 is hereby amended to read as follows:

7811180018 981030 T
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Technical Specifications

The Technical Specifications contained in Appendix A, as revised through
Amendment No. 139 | 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 issuance.

FOR THE NUCLEAR REGULATORY COMMISSION

(yotns.( o

Cynthia A. Carpenter, Director
Project Directorate I11-1

Division of Reactor Projects - IIl/IV
Office of Nuclear Reactor Regulation

Attachment: Changes to the Technical
Specifications

Date of Issuance: October 30, 1998



ATTACHMENT TO LICENSE AMENDMENT NO. 139

FACILITY OPERATING LICENSE NO. DPR-42

DOCKET NO. 50-282

Revise Appendix A Technical Specifications by removing the pages identified below and
inserting the attached pages. The revised pages are identified by amendment number and
contain vertical lines indicating the area of change.

REMOVE INSERT
TS-iv TS-iv
TS-x : TS-x
TS.3.10-6 Co TS.3.10-6
- TS.3.10-6A
B.3.10-9 B.3.10-9
- B.3.10-9A

- B.3.10-SB



TS-iv
o] 0 S u
IS SECTION IITLE ‘ PAGE
3.10 Control Rod and Power Distribution Limits TS.3.10-1
A. shutdown Margin TS.3.10-1
B. Power Distribution Limits TS.3.10-1
C. Quadrant Power Tilt Ratio TS.3.10-4
D. Rod Insertion Limits TS.3.10-5
E. Rod Misalignment Limitations TS.3.10-6
F. Rod Position Indication System TS.3.10-6A
G. Control Rod Operability Limitations TS.3.10-7
H. Rod Drop Time TS.3.10-7
I. Monitor Inoperability Requirements TS.3.10-8
J. DNB Parameters TS.3.10-8
3.11 Core Surveillance Instrumentation TS.3.11-1
3.12 Snubbers TS.3.12-1
3.13 Control Room Air Treatment System TS.3.13-1
A Control Room Special Ventilation System TS.3.13-1
3.14 Deleted
3.15 Event Monitoring Instrumentation TS.3.15-1
r
Prairie Island Unit 1 Amendment No. 120, 12X, 139

Prairie Island Unit 2 Amendment No. II2, 174, 130



B 0 0 S o u
| IS BASES SECTION TITLE PAGE
2.0 BASES FOR SAFETY LIMITS AND LIMITING SAFETY SYSTEM

SETTINGS

2.1 Safety Limits B.2.1-1

A. Reactor Core Safety Limits B.2.1-1

B. Reactor Coolant System Pressure Safety Limits B.2.1-5

2.2 Safety Limit Violations B.2.2-1

2.3 Limiting Safety System Settings, Protective B.2.3-1

Instrumentation

3.0 BASES FOR LIMITING CONDITIONS FOR OPERATION

3.0 Applicability

3.1 Reactor Coolant System
A. Operational Components
B. Pressure/Temperature Limits
C. Reactor Coclant System Leakage
D. Maximum Coolant Activity
E. Maximum Reactor Coolant Oxygen, Chloride

and Fluoride Concentration
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F. Isothermal Temperature Coefficient (ITC) B.3.1-9
3.2 Chemical and Volume Control System B.3.2-1
3.3 Engineered Safety Features B.3.3-1
3.4 Steam and Power Conversion Systems B.3.4-1
3.5 Instrumentation System B.3.5-1
4 3.6 Containment System B.3.6-1
3.7 Auxiliary Electrical System B.3.7-1
3.8 Refueling and Fuel Handling B.3.8-1
3.9 Deleted
3.10 Control Rod and Power Distribution Limits B.3.10-1
A. Shutdown Margin B.3.10-1
B. Power Distribution Control B.3.10-1
C. Quadrant Power Tilt Ratio B.3.10-6
D. Rod Insertion Limits B.3.10-8
E. Rod Misalignment Limitations B.3.10-9
F. Rod Position Indication System B.3.10-9
G. Control Rod Operability Limitations B.3.10-9B
H. Rod Drop Time B.3.10-10
I. Monitor Inoperability Requirements B.3.10-10
J. DNB Parameters B.3.10-10
3.11 Core Surveillance Instrumentation . B.3.11-1
3.12 Snubbers " B.3.12-1
3.13 Control Room Air Treatment System B.3.13-1
3.14 Deleted
3.15 Event Monitoring Instrumentation B.3.15-1
Prairie Island Unit 1 Amendment No. 123, 139

Prairie Island Unit 2 Amendment No. 116, 130



S~ ~ TS.3.10-6

3.10.E. Rod Misaljignment Limitations

1. If a rod cluster control assembly (RCCA) is misaligned from its
bank by more than 24 steps, the rod will be realigned or the core
power peaking factors shall be determined within 2 hours., and
Specification 3.10.B applied. If peaking factors are not
determined within 2 hours, the high neutron flux trip setpoint
shall be reduced to 85 percent of rating.

2. If the misaligned RCCA is not realigned within a total of 8 hours,
the RCCA shall be declared inoperable.

Prairie Island Unit 1 Amendment No. #9, %Y, 139
Prairie Island Unit 2 Amendment No. 43, $#4, 130



~ ~— TS.3.10-6A

3.10.F. Rod Position Indication System

‘1. In MODE 1 each channel of the Rod Position Indication System shall be
OPERABLE, capable of determining the control rod positions within the
following (except as specified in 3.10.F.2 or 3.10.F.3 below):

a. With bank demand position greater than or equal to 215 steps, or less
than or equal to 30 steps, the difference between the individual rod
position indication and the demand position for the corresponding group
step counter shall be no greater than t 24 steps, or :

b. With bank demand position between 30 and 215 steps, the difference
between the individual rod position indication and the demand position
for the corresponding group step counter shall be no greater than
t 12 steps.

2. In MODE 1 with one rod position indicator per group inoperable for one or
more groups either:.

a. Verify the position of rod(s) with inoperable position indicator(s)
indirectly using the moveable incore detectors at least once per 8 hours,
or '

b. Reduce THERMAL POWER to less than 50% of RATED THERMAL POWER within
8 hours.

3. In MODE 1 with more than one rod position indicator per group inoperable for
one or more groups:

’ a. Verify the position of rods with inoperable position indicators
indirectly using the moveable incore detectors at least once per 8 hours,
and

b. Verify the position of rods with inoperable position indicators
indirectly using the moveable incore detectors within 4 hours after rods
with inoperable position indicators have been moved in excess of 24 steps
in one direction since the last determination of their position, and

c. Monitor and record the demand position for the corresponding group step
counters for rods with inoperable position indicators at least once per
hour, and

d. Monitor and record reactor coolant system average temperature at least
once per hour, and

e. Restore inoperable position indicators to OPERABLE status within 24 hours
such that a maximum of one rod position indicator per group is
inoperable.

4. If the requirements of Specification 3.10.F.3 cannot be met, then place the
affected unit in at least HOT SHUTDOWN within the following 6 hours.

5. If a control rod with an inoperable rod position indicator is found to be
misaligned during the verification of rod position required by
Specifications 3.10.F.2.a, 3.10.F.3.a or 3.10.F.3.b above, then apply the
requirements of Specification 3.10.E.

Prairie Island Unit 1 Amendment No. 139
Prairie Island Unit 2 Amendment No. 130




~ ~ B.3.10-9

3.10 oD 0 UTIO
Bases continued
D. Rod Insertion Limits (continued)

as stated above. Therefore, this specification has been written to
further minimize the likelihood of any hypothesized event during the
performance of these tests later in life. This is accomplished by
limiting to two hours per year the time the reactor can be in this type
of configuration, and requiring that a rod drop test is performed on
the rod to be measured prior to performance of test.

Operation with abnormal rod configuration during low power and zero
power testing is permitted because of the brief period of the test and
because special precautions are taken during the test.

E. Rod Misalignment Limitations

Rod misalignment requirements are specified to ensure that power
distributions more severe than those assumed in the safety analyses do
not occur.

The rod misalignment limitations are linked closely with the Rod
Position Indication System operability requirements of 3.10.F. The
relaxed rod position indicator channel operability requirements at less
,than or equal to 30 steps or greater than or equal to 215 steps of up to
+ 24 steps indicated position is allowed since the reactivity worths of
control rods in these ranges are sufficiently small that this
misalignment will have no appreciable effect on core power
distributions.

F. Rod Position Indication System

The rod position indicator channel is sufficiently accurate to detect a
rod 17.5 inches away from its demand position in the center region of
the core. A misalignment less than 15 inches in the center region of
the core does not lead to over-limit power peaking factors. In the
peripheral core regions (less than or equal to 30 steps or greater than
or equal to 215 steps) a misalignment less than 22.5 inches will not
lead to over-limit power peaking factors due to small control rod
reactivity worth in this region of the core. If the rod position
indicator channel is not operable, the operator will be fully aware of
the inoperability of the channel, and special surveillance of core
power tilt indications, using established procedures and relying on
excore nuclear detectors, and/or core thermocouples, and/or movable
incore detectors, will be used to verify power distribution symmetry.
These indirect measurements do not have the same resolution if the bank
is near either end of the core, because a 15-inch misalignment would
have no effect on power distributions. Therefore, it is necessary to
apply the indirect checks following significant rod motion.

Prairie Island Unit 1 Amendment No. 91, 94, 139
Prairie Island Unit 2 Amendment No. 84, 87, 130




~ ~ B.3.10-9A

Specifications 3.10.F.2 and 3.10.F.3 provide actions to be taken when
rod position indicators are determined to be inoperable. The actions
to be taken are dependent on how many rod position indicators are
inoperable per group. When dealing with rod position indicators
associated with a control rod bank that does not contain multiple
groups, the bank should be considered a single group for the purposes
of entry into Specifications 3.10.F.2 or 3.10.F.3. '

Specification 3.10.F.3.c requires that the demand position for the
corresponding group step counters for rods with inoperable position
indicators be monitored and recorded on an hourly basis. This
requirement is intended to provide a periodic assessment of rod position
such that it can be determined if rod movement in excess of 24 steps has
occurred since the last determination of rod position. If rod movement
in excess of 24 steps has occurred since the last determination of rod
position, the requirements of Specification 3.10.F.3.b are to be
implemented.

Specification 3.10.F.3.d requires that reactor coolant system average
temperature be monitored and recorded on an hourly basis. Monitoring
and recording of the reactor coolant system average temperature may
provide early detection of mispositioned or dropped rods.

Specifications 3.10.F.2.a and 3.10.F.3.a require that the position of
rrods with inoperable position indicators be verified indirectly using
the moveable incore detectors every 8 hours. The verification of rod
position every 8 hours is adequate for continued plant operation since
the probability of simultaneously having a rod significantly out of
position and an event sensitive to that rod position is small.

The reduction of THERMAL POWER to less than 50% of RATED THERMAL POWER
required by Specification 3.10.F.2.b puts the core into a condition
where rod position is not significantly affecting core peaking factors.
The allowed completion time of 8 hours is reasonable, based on operating
experience, for reducing power to less than 50% RATED THERMAL POWER from
full power conditions without challenging plant systems.

Specification 3.10.F.3.b ensures that verification of rod position is
initiated promptly following the movement of rods with inoperable
position indication in excess of 24 steps in one direction, since the
rod position was last determined or was last available from an OPERABLE
rod position indication channel. The four hour allowance for completion
of this action allows adequate time for personnel to be called in and
for them to complete the rod position verification using the moveable
incore detectors.

Prairie Island Unit 1

Prairie Island Unit 2 Amendment No. 139

Amendment No. 130




~ — B.3.10-9B

When more than one rod position indication channel per group is
inoperable, the position of the rod(s) can still be determined by use of
the moveable incore detectors. Based on experience, normal power
operation does not require excessive movement of control rods. If one
or more banks has been significantly moved, the action specified by
Specification 3.10.F.3.b is required. Therefore, verification of rod
position within every 8 hours per Specification 3.10.F.3.a is adequate
for allowing continued full power operation for up to 24 hours, since
the probability of simultaneously having a rod significantly out of
position and an event sensitive to that rod position is small. The

24 hour allowed out of service time also provides sufficient time to
troubleshoot and restore the IRPI system to operation following a
component failure in the system, while avoiding the challenges
associated with a plant shutdown.

G. Control Rod Operability Limitations

One inoperable control rod is acceptable provided that the power
distribution limits are met, trip shutdown capability is available, and
provided the potential hypothetical ejection of the inoperable rod is
not worse than the cases analyzed in the safety analysis report. The
rod ejection accident for an isolated fully-inserted rod will be worse
if the residence time of the rod is long enough to cause significant
pon-uniform fuel depletion. The four-week period is short compared
with the time interval required to achieve a significant non-uniform
fuel depletion.

Prairie Island Unit 1 Amendment No. %X, 94, 139
Prairie Island Unit 2 Amendment No. 24, 87, 130




UNITED STATES
NUCLEAR REGULATORY COMMISSION

WASHINGTON, D.C. 20555-0001

NORTHERN STATES POWER COMPANY

DOCKET NO. 50-306
PRAIRIE ISLAND NUCLEAR GENERATING PLANT, UNIT 2

AMENDMENT TO FACILITY OPERATING LICENSE

Amendment No. 130
License No. DPR-60

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

A The application for amendment by Northern States Power Company (the
licensee) dated October 23, 1998, as supplemented October 26, 1998, 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 [

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-60 is hereby amended to read as follows:



Technical Specifications

The Technical Specifications contained in Appendix A, as revised through
Amendment No. 130 , 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 issuance.

FOR THE NUCLEAR REGULATORY COMMISSION

Cynmpenter, Director

Project Directorate li-1
Division of Reactor Projects - IlI/IV
Office of Nuclear Reactor Regulation

Attachment: Changes to the Technical
Specifications

Date of Issuance: October 30, 1998



ATTACHMENT TO LICENSE AMENDMENT NO. 130

FACILITY OPERATING LICENSE NO. DPR-60

DOCKET NO. 50-306

Revise Appendix A Technical Specifications by removing the pages identified below and
inserting the attached pages. The revised pages are identified by amendment number and
contain vertical lines indicating the area of change.

REMOVE INSERT
TS-iv TS-iv
TS-x TS-x
7S8.3.10-6 : TS.3.10-86
- TS.3.10-6A
B.3.10-9 B.3.10-9
-- B.3.10-9A

- B.3.10-9B



TS-iv
TABLE OF CONTENTS (Continued)
IS SECTION IITLE PAGE
3.10 Control Rod and Power Distribution Limits TS.3.10-1
A. Shutdown Margin TS.3.10-1
B. Power Distribution Limits TS.3.10-1
C. Quadrant Power Tilt Ratio TS.3.10-4%
D. Rod Insertion Limits 75.3.10-5
E. Rod Misalignment Limitations TS.3.10-6
F. Rod Position Indication System TS.3.10-6A |
G. Control Rod Operability Limitations TS.3.10-7
H. Rod Drop Time T5.3.10-7
I. Monitor Inoperability Requirements TS.3.10-8
J. DNB Parameters ' TS.3.10-8
3.11 Core Surveillance Instrumentation TS.3.11-1
3.12 Snubbers TS.3.12-1
3.13 Control Room Air Treatment System TS.3.13-1
A Control Room Special Ventilation System TS.3.13-1
3.14 Deleted
3.15 Event Monitoring Instrumentation TS.3.15-1
4
Prairie Island Unit 1 Amendment No. 120, 121, 139

Prairie Island Unit 2 Amendment No. IXZ, X114, 130



IS BASES SECTION IITLE
2.0 BASES FOR SAFETY LIMITS AND LIMITING SAFETY SYSTEM
SETTINGS
2.1 Safety Limits
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Prairie Island Unit 1
Prairie Island Unit 2

TABLE OF CONTENTS (continued)

A. Reactor Core Safety Limits

TS-x

B. Reactor Coolant System Pressure Safety Limits

Safety Limit Viclations
Limiting Safety System Settings, Protectlve
Instrumentation

FOR LIMITING CONDITIONS FOR OPERATION
Applicability

Reactor Coolant System
. Operational Components
. Pressure/Temperature Limits
. Reactor Coolant System Leakage
Maximum Coolant Activity

Maximum Reactor Coolant Oxygen, Chloride
and Fluoride Concentration

F. Isothermal Temperature Coefficient (ITC)
Chemical and Volume Control System
Engineered Safety Features

Steam and Power Conversion Systems
Instrumentation System

Containment System
Auxiliary Electrical System
Refueling and Fuel Handling

Deleted

Control Rod and Power Distribution Limits
Shutdown Margin

Power Distribution Control

Quadrant Power Tilt Ratio

Rod Insertion Limits
Rod Misalignment Limitations
Rod Position Indication System
Control Rod Operability Limitations
Rod Drop Time

I. Monitor Inoperability Requlrements
J. DNB Parameters

Core Surveillance Instrumentation
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Event Monitoring Instrumentation
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TS.3.10-6

. 3.10.E. Rod Misalignment Limitations

1. If a rod cluster control assembly (RCCA) is misaligned from its _
bank by more than 24 steps, the rod will be realigned or the core
power peaking factors shall be determined within 2 hours, and
Specification 3.10.B applied. If peaking factors are not
determined within 2 hours, the high neutron flux trip setpoint
shall be reduced to 85 percent of rating.

2. If the misaligned RCCA is not realigned within a total of 8 hours,
the RCCA shall be declared inoperable.

43

Prairie Island Unit 1 Amendment No. 48, 91, 139
Prairie Island Unit 2 Amendment No. £3, 84, 130



TS.3.10-64

3.10.F. Rod Positio n Indication System

1. In MODE 1 each channel of the Rod Position Indication System shall be
OPERABLE, capable of determining the control rod positions within the
following (except as specified in 3.10.F.2 or 3.10.F.3 below):

a. With bank demand position greater than or equal to 215 steps, or less
than or equal to 30 steps, the difference between the individual rod
position indication and the demand position for the corresponding group
step counter shall be no greater than * 24 steps, or

b. With bank demand position between 30 and 215 steps, the difference
between the individual rod position indication and the demand position
for the corresponding group step counter shall be no greater than
+ 12 steps.

2. In MODE 1 with one rod position indicator per group inoperable for one or
more groups either:.

a. Verify the position of rod(s) with inoperable position indicator(s)
indirectly using the moveable 1ncore detectors at least once per 8 hours,
or

b. Reduce THERMAL POWER to less than 50% of RATED THERMAL POWER within
8 hours.

3. In MODE 1 with more than one rod position indicator per group inoperable for
one or more groups:

# a. Verify the position of rods with inoperable position indicators
indirectly using the moveable incore detectors at least once per 8 hours,
and

b. Verify the position of rods with inoperable position indicators
indirectly using the moveable incore detectors within 4 hours after rods
with inoperable position indicators have been moved in excess of 24 steps
in one direction since the last determination of their position, and

c¢. Monitor and record the demand position for the corresponding group step
counters for rods with inoperable position indicators at least once per
hour, and

d. Monitor and record reactor coolant system average temperature at least
once per hour, and

e. Restore inoperable position indicators to OPERABLE status within 24 hours
such that a maximum of one rod position indicator per group is
inoperable.

4. If the requirements of Specification 3.10.F.3 cannot be met, then piace the |
affected unit in at least HOT SHUTDOWN within the following 6 hours.

5. If a control rod with an inoperable rod position indicator is found to be
misaligned during the verification of rod position required by
Specifications 3.10.F.2.a, 3.10.F.3.a or 3.10.F.3.b above, then apply the
requirements of Specification 3.10.E.

Prairie Island Unit 1 Amendment No. 139
Prairie Island Unit 2 Amendment No. 130




B.3.10-9

3.10 CONTROL ROD AND POWER DISTRIBUTION LIMITS
nggs continued
D. Rod Insertion Limits (continued)

as stated above. Therefore, this specification has been written to
further minimize the likelihood of any hypothesized event during the
performance of these tests later in life. This is accomplished by
limiting to two hours per year the time the reactor can be in this type
of configuration, and requiring that a rod drop test is performed on
the rod to be measured prior to performance of test.

Operation with abnormal rod configuration during low power and zero
power testing is permitted because of the brief period of the test and
because special precautions are taken during the test.

E. Rod Misalignment Limitations

Rod misalignment requirements are specified to ensure that power
distributions more severe than those assumed in the safety analyses do
not occur.

The rod misalignment limitations are linked closely with the Rod
Position Indication System operability requirements of 3.10.F. The
relaxed rod position indicator channel operability requirements at less
sthan or equal to 30 steps or greater than or equal to 215 steps of up to
t 24 steps indicated position is allowed since the reactivity worths of
control rods in these ranges are sufficiently small that this
misalignment will have no appreciable effect on core power
distributions.

F. Rod Position Indication System

The rod position indicator channel is sufficiently accurate to detect a
rod 7.5 inches away from its demand position in the center region of
the core. A misalignment less than 15 inches in the center region of
the core does not lead to over-limit power peaking factors. In the
peripheral core regions (less than or equal to 30 steps or greater than
or equal to 215 steps) a misalignment less than 22.5 inches will not
lead to over-limit power peaking factors due to small control rod
reactivity worth in this region of the core. If the rod position
indicator channel is not operable, the operator will be fully aware of
the inoperability of the channel, and special surveillance of core
power tilt indications. using established procedures and relying on
excore nuclear detectors, and/or core thermocouples, and/or movable
incore detectors. will be used to verify power distribution symmetry.
These indirect measurements do not have the same resolution if the bank
is near either end of the core, because a 15-inch misalignment would
have no effect on power distributions. Therefore, it is necessary to
apply the indirect checks following significant rod motion.

Prairie Island Unit 1 Amendment No. 97, 94, 139
Prairie Island Unit 2 ' Amendment No. 84, 87, 130




B.3.10-9A

Specifications 3.10.F.2 and 3.10.F.3 provide actions to be taken when
rod position indicators are determined to be inoperable. The actions
to be taken are dependent on how many rod position indicators are
inoperable per group. When dealing with rod position indicators
associated with a control rod bank that does not contain multiple
groups, the bank should be considered a single group for the purposes
of entry into Specifications 3.10.F.2 or 3.10.F.3.

Specification 3.10.F.3.c requires that the demand position for the
corresponding group step counters for rods with inoperable position
indicators be monitored and recorded on an hourly basis. This
requirement is intended to provide a periodic assessment of rod position
such that it can be determined if rod movement in excess of 24 steps has
occurred since the last determination of rod position. If rod movement
in excess of 24 steps has occurred since the last determination of rod
position, the requirements of Specification 3.10.F.3.b are to be
implemented.

Specification 3.10.F.3.d requires that reactor coolant system average
temperature be monitored and recorded on an hourly basis. Monitoring
and recording of the reactor coolant system average temperature may
provide early detection of mispositioned or dropped rods.

Specifications 3.10.F.2.a and 3.10.F.3.a require that the position of
rrods with inoperable position indicators be verified indirectly using
the moveable incore detectors every 8 hours. The verification of rod
position every 8 hours is adequate for continued plant operation since
the probability of simultaneously having a rod significantly out of
position and an event sensitive to that rod position is small.

The reduction of THERMAL POWER to less than 50% of RATED THERMAL POWER
required by Specification 3.10.F.2.b puts the core into a condition
where rod position is not significantly affecting core peaking factors.
The allowed completion time of 8 hours is reasonable, based on operating
experience, for reducing power to less than 50% RATED THERMAL POWER from
full power conditions without challenging plant systems.

Specification 3.10.F.3.b ensures that verification of rod position is
initiated promptly following the movement of rods with inoperable
position indication in excess of 24 steps in one direction, since the
rod position was last determined or was last available from an OPERABLE
rod position indication channel. The four hour allowance for completion
of this action allows adequate time for personnel to be called in and
for them to complete the rod position verification using the moveable
incore detectors.

Prairie Island Unit 1

Prairie Island Unit 2 Amendment No. 139

Amendment No. 130
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‘When more than one rod position indication channel per group is
inoperable, the position of the rod(s) can still be determined by use of
the moveable inceore detectors. Based on experience, normal power
operation does not require excessive movement of control rods. If one
or more banks has been significantly moved, the action specified by
Specification 3.10.F.3.b is required. Therefore, verification of rod
position within every 8 hours per Specification 3.10.F.3.a is adequate
for allowing continued full power operation for up to 24 hours, since
the probability of simultaneously having a rod significantly out of
position and an event sensitive to that rod position is small. The

24 hour allowed out of service time also provides sufficient time to
troubleshoot and restore the IRPI system to operation following a
component failure in the system, while avoiding the challenges
associated with a plant shutdown.

G. Controcl Rod Operability Limitations

One inoperable control rod is acceptable provided that the power
distribution limits are met, trip shutdown capability is available, and
provided the potential hypothetical ejection of the inoperable rod is
not worse than the cases analyzed in the safety analysis report. The
rod ejection accident for an isoclated fully-inserted rod will be worse
if the residence time of the rod is long enough to cause significant
mon-uniform fuel depletion. The four-week period is short compared
with the time interval required to achieve a significant non-uniform
fuel depletion.

Prairie Island Unit 1 Amendment No. $I, %4, 139
Prairie Island Unit 2 Amendment No. £4, 87, 130




UNITED STATES
NUCLEAR REGULATORY COMMISSION

WASHINGTON, D.C. 20555-0001

SAFETY EVALUATION BY THE OFFICE OF NUCLEAR REACTOR REGULATION

RELATED TO AMENDMENT NO. 139

TO FACILITY OPERATING LICENSE NO. DPR-42

AND AMENDMENT NO. 130 TO FACILITY OPERATION LICENSE NO. DPR-60

NORTHERN STATES POWER COMPANY

PRAIRIE ISLAND NUCLEAR GENERATING PLANT. UNITS 1 AND 2

DOCKET NOS. 50-282 AND 50-306

1.0 INTRODUCTION

By letter dated October 23, 1998, as supplemented October 26, 1998, the Northern States
Power Company (NSP or the licensee) requested amendments to the Technical Specifications
(TS) appended to Facility Operating License No. DPR-42 for the Prairie Island Nuclear
Generating Plant, Unit 1, and Facility Operating License No. DPR-60 for the Prairie Island
Nuclear Generating Plant, Unit 2. The proposed amendments would clarify the conditions that
constitute operable Individual Rod Position Indication (IRP1) system channels, provide for an
allowed out of service time for inoperable IRP] indicator channels, and provide compensatory
measures to be taken when any channel is determined to be inoperable. The licensee
requested that the proposed amendments be treated as emergency amendments as discussed
_in Section 3.0 of this Safety Evaluation.

2.0 EVALUATION

2.1 Background

Prairie Island Units 1 and 2 have frequently experienced IRP! deviations of greater than 12
steps from the bank demand position involving more than one rod control Cluster assembly
(RCCA) during startups, shutdowns, and large power changes. The instrument accuracy of the
IRPI at Prairie Island is affected by steady-state non-linearity in the relationship between actual
rod position and analog indication and by transient thermal drift. These characteristics are
generic to all Westinghouse-supplied analog IRPI systems. If the bank demand position is
between 30 and 215 steps and the IRP! channel differs by more than 12 steps, the licensee
considers the RCCA misaligned, in accordance with TS 3.10.E.2.b. In order to verify that the
RCCA is not misaligned, the position of the RCCA is checked using core instrumentation
(excore detector and/or thermocouples and/or movable incore detectors), as directed by TS
3.10.F.1.a. If the actual position of the RCCA is verified using core instrumentation, the
licensee considers the RCCA to be aligned and operable. NSP also considers the IRPI to be
inaccurate, but operable, as long as it tracks relative rod motion and can indicate a dropped
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rod. Since the inaccurate IRPI is unable to provide a valid input to the Rod Deviation Monitor,
the licensee considers the Rod Deviation Monitor to be inoperable for the affected IRPI
channels, in accordance with TS 3.10.1. '

However, on October 14, 1998, the staff informed the licensee that they disagree with this
interpretation and informed the licensee that it is inappropriate to consider the IRPI inoperable
in order to determine actual RCCA position in accordance with TS 3.10.F.1.a, but operable to
avoid a TS prescribed shutdown in accordance with TS 3.10.F.2.

The licensee agreed with the staff position and requested changes to the Prairie Island TS that
would allow additional flexibility with respect to plant operation with IRPI channels. This license
amendment request proposes changes based on changes previously approved for Callaway
and Wolf Creek plants and on the guidance in the improved Standard Technical Specifications
(NUREG-1431).

2.2 Evaluation of Proposed Change

In accordance with TS 3.10.F.2, should more than one RPI channel per group or more than two
RPI channels per bank be found to be inoperable, the plant must be brought to the Hot
Shutdown condition. As described above, this presents problems for any plant evolution
requiring power changes; the current TS do not provide adequate flexibility to perform such
evolutions as required plant maintenance and testing at power. Power changes needed to
perform such required plant evolutions could result in an unnecessary plant shutdown. To
correct this situation, the licensee has requested that its current TS 3.10.F, inoperable Rod
Position Indicator Channels, and TS 3.10.E, Rod Misalignment Limitations, be modified based
on the current Callaway and Wolf Creek TS. The request would provide a completion time for
conducting troubleshooting, repair, and replacement of RP! components during power
operations. This safety evaluation addresses the licensee’s proposed TS changes.

“The licensee justifies the TS change request based upon the fact that the safety analyses do
not assume any dependence on the operator to monitor and properly position control rods. The
safety analyses assume that the control rods are maintained within the TS Alignment and
Insertion Limits. Whenever an IRPI indicates that a rod is misaligned, the actual rod position
must be verified utilizing the moveable incore detectors. Assurance that the control rods do not
exceed their insertion limits is provided by the Rod Insertion Limit Monitor in the emergency
response computer system (ERCS), which receives input directly from a pulse-to-analog
converter fed from the rod control system. Proper function of the Rod Insertion Limit Monitor is
not dependent upon the operability of IRPI, except for the condition where power is lost to the
IRPI cabinet. Maintaining control rods aligned and within insertion limits ensures that
acceptable power limits are maintained and that minimum shutdown margin is maintained, and
that there is not.a decrease in the minimum departure from nucleate boiling ratio (DNBR).

Continued plant operation with IRP! inoperable due to either a temperature-induced increase in
the output signal nonlinear bias or some other mechanism will not increase the probability that
operators will either misposition the control rods or fail to observe a control rod misalignment.
With no other indication of misalignment, there is no reason to expect that a control rod with an
out-of-specification IRPI indicator channel is misaligned. Prairie Island has not had a rod



-3-

misalignment due to any reason. Random rod misalignment failure together with an associated
IRPI failure is a very low probability event.

The Prairie Island license amendment request adequately addresses the specific TS changes.
With inoperable IRPI, the licensee’s compensatory TS actions require thatrod
position/alignment be determined indirectly using the moveable incore flux detectors, that
reactor coolant system temperature be monitored and recorded, and that the demand position
for group step counters with inoperable IRPI be monitored and recorded. Since the licensee’s
safety analyses do not assume any dependence upon the operator to monitor and properly _
position control rods, the staff accepts that these actions will sufficiently ensure the minimum
DNBR limit will not be violated. These proposed changes to the TS will not impact the ability of
the plant staff to maintain operation within the TS core thermal limits. Furthermore, the reactor
protection system detection features and the engineered safety feature mitigation features are
unaffected by these proposed changes.

The addition of a 24-hour allowed out-of-service time provides sufficient time to troubleshoot
and restore inoperable IRPI channels, while avoiding the challenges associated with a plant
shutdown. Overall plant safety would be enhanced by having a reasonable opportunity to
maintain steady-state operation rather than being immediately forced, without control rod
position indication, to perform the large number of control rod movements required during a
plant shutdown.

The staff finds the TS changes proposed by the licensee to be acceptable.

3.0 DESCRIPTION OF EMERGENCY CIRCUMSTANCES

The Commission's regulations in 10 CFR 50.91 contain provisions for issuance of an
amendment where the Commission finds that emergency circumstances exist, in that failure to
actin a timely way would result in derating or shutdown of a nuclear power plant. The

“emergency exists in this case in that the proposed amendments are needed to prevent
shutdown of Prairie Island.

At times during rod movement the difference in rod position between the IRPI system outputs
and the control rod group demand counters has exceeded the rod misalignment limitations in
the Prairie Island TS 3.10.E.2.b. In each instance the performance of plant procedures to verify
- actual rod positions has confirmed that no control rod has been misaligned from its group. '
Since the control rods were not misaligned, the operability of IRPI was next examined, but
current TS 3.10.F does not clearly define IRPI operability. The licensee initiated NCR
(nonconformance report) 19970613 to track investigation and resolution of the issue.

The instrument accuracy of the IRPI system at Prairie Island is affected by the following
characteristics which are generic to all Westinghouse-supplied analog IRP! systems:

1) Steady-state non-linearity in the relationship between actual rod position and analog
indication. This non-linearity is fixed, measurable, and reproducible. The IRPI output
produces an S-shaped curve that can be calibrated to intersect group demand counter
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output at two points. These points are chosen to provide a “best fit,” but some offset
between the two indications will exist over portions of the range of control rod motion.

2) Transient thermal drift, which is due to the change in detector characteristics caused
by temperature changes after rod motion. This transient effect is measurable and
predictable. After completion of rod motion the detector output returns to essentially the
steady-state value within about 1 hour.

The licensee examined the Updated Safety Analysis Report (USAR).and the TS bases to
identify the required functions of the IRPI system, which are to:

1) Provide relative IRPI in order to allow verification of rod motion upon demand.

2) Provide actual rod position indication to control board indicator and input signals to
the ERCS (emergency response computer system) Rod Deviation Monitor for detection
of a misaligned rod and annunciation of the control rod deviation.

- 3) Provide indication of each control rod at the bottom of the core following a reactor trip
or plant shutdown.

The licensee had concluded that only two of the above capabilities must be maintained to
provide for operability of the IRPI system and that this definition of operability was independent
of system accuracy:

1) The IRPI channel(s) must trend with the control rod group demand position indication
and provide the operator with the ability to manually detect rod misalignment.

2) The IRPI channel(s) must provide indication of the control rods at the bottom of the
core.

The licensee concluded that an IRPI channel continued to be operable when the control rods
were not misaligned but the difference between demand indication and IRPI indication was
greater than 12 steps but less than 24 steps. With a difference greater than 24 steps, the IRPI
channel should be logged out-of-service.

On October 14, 1998, the licensee was informed that the NRC staff had completed a review of
the definition of IRPI operability utilized at Prairie Island and had concluded that the licensee's -
definition of operability was not adequate. The NRC staff clarified during a call with the licensee
staff on October 15, 1998, that an IRPI channel was inoperable anytime the IRPI indicated
position differed from the group demand position by greater than the rod misalignment
limitations in TS.

As discussed above, changes in rod position, as required during power changes, normally
result in some amount of additional bias in the IRP!I indicated rod positions, which can result in
an increase in the difference between the IRPI indicated position and the group demand
position. It is typical during significant power changes to see several IRPI channels affected by
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this phenomenon, some of which may exceed the rod misalignment limitations in TS between
IRPI indicated position and group demand position.

Since operability of the IRPI channels is based on not exceeding a difference between IPRI
indicated position and demand position by greater than the rod misalignment limitations in TS,
then any significant power change can result in multiple IRPI channels being declared
inoperable. Per the requirements of current Prairie Island TS 3.10.F.2, should more than one
IRPI channel per group or more than two IPRI channels per bank be found to be inoperable, the
plant must be brought to the Hot Shutdown condition.

This presents problems for any plant evolution requiring a significant power reduction, such as
turbine valve testing or condenser cleaning, where the unit is not taken to the Hot Shutdown
condition. Based on past performance of the IRPI channels and the clarified definition of IRPI
operability, the current Prairie Island TS do not provide adequate flexibility to perform such
required plant maintenance and testing at power. The reduction in power required to perform
the testing would likely result in a plant shutdown.

In addition, because the IRPI drift phenomenon is also experienced during power increases, the
application of the + 12 step operability criteria in combination with the requirements of current
TS 3.10.F.2, may prevent the plant from returning to power following shutdowns or outages.

A power reduction of Prairie Island Unit 1 for turbine valve testing and condenser tube cleaning
was scheduled to be performed the weekend of October 17, 1988. This power reduction was
scheduled prior to receiving the call from the NRC staff on October 14, 1998. Implementation
of the revised definition of IRPI operability, combined with the restrictions in the current Prairie
Island TS, made it impossible to perform the power reduction and testing scheduled for
October 17, 1998. Initiation of the power reduction would have likely resulted in Unit 1 being
taken to the Hot Shutdown condition and may have prevented the unit from restarting. As a
result of the revised definition of IRPI operability, the power reduction was postponed until
"October 31, 1998.

The turbine valve testing originally scheduled to be performed on October 17, 1998, is required
by TS 4.1. It must be completed by December 3, 1998. It has been scheduled to be performed
the weekend of October 31, 1998, so that it does not have to be performed during the Unit 2
refueling outage scheduled to begin on November 7, 1998.

The licensee does not consider it prudent to perform a planned Unit 1 power reduction and
turbine valve test during the Unit 2 refueling outage. The safety concerns focus on a potential
for increased distractions to operating personnel that could occur by performing a Unit 1 power
reduction and valve test during a refueling outage on the other unit. Such distractions have
been shown through analysis of industry events to contribute to errors that could lead to
undesirable plant transients or events. Plant safety is enhanced by performing the Unit 1 valve
testing prior to the Unit 2 refueling outage. The current Prairie Island TS do not provide
adequate flexibility for either unit to perform a significant power reduction for routine planned
maintenance or for emergent unplanned maintenance. The reduction in power would likely
result in a plant shutdown. Additionally, the units could be prevented from restarting following
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shutdown by the same IRPI phenomenon. The staff has determined that the licensee used its
best efforts to make a timely application.

Accordingly, the Commission has determined that emergency circumstances exist pursuant to
10 CFR 50.91(a)(5) and could not have been avoided, that the submittal was timely, and that v
the licensee did not create the emergency condition.

4.0 FINAL NO SIGNIFICANT HAZARDS CONSIDERATION DETERMINATION

The Commission’s regulations in 10 CFR 50.92 state that the Commission may make a final
determination that a license amendment involves no significant hazards considerations if
operation of the facility in accordance with the amendment would not:

1) involve a significant increase in the probability or consequences of any accident
previously evaluated:; :

(2) create the possibility of a new or different kind of accident from any previously
evaluated; or

(3) involve a significant reduction in a margin of safety.

These amendments have been evaluated against the standards in 10 CFR 50.92 and the staff's
final determination is presented below. They do not involve a significant hazards consideration
because the change would not;

1. Involve a significant increase in the probability or consequences of an accident previously
evaluated. '

The proposed changes do not affect any system that is a contributor to initiating events for
“previously evaluated design basis accidents. Neither do the changes significantly affect any
system that is used to mitigate any previously evaluated design basis accidents. Therefore, the
proposed changes do not involve a significant increase in the probability or consequence of an
accident previously evaluated. '

2. Create the possibility of a new or different kind of accident from any accident previously
analyzed.

The proposed changes do not alter the design, function, or operation of any plant component
and do not install any new or different equipment; therefore, the possibility of a new or different
kind of accident from those previously analyzed has not been created.

While continued operation of the plant for 24 hours with a number of IRPI channels inoperable
does slightly increase the possibility that a misaligned control rod or mispositioned control group
might go undetected by the operators for some time period, this possibility is not new and has
been addressed in previously performed safety analyses, where bounding conservative
assumptions on rod position were used.
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3. Involve a significant reduction in the margin of safety.
The proposed changes do not alter the initial conditions assumed in deterministic analyses
associated with either the reactor coolant system boundary or fuel cladding; therefore, these

changes do not involve a significant reduction in the margins of safety.

Accordingly, the Commission has determined that the amendments involve no significant
hazards consideration.

5.0 STATE CONSULTATION

In accordance with the Commission's regulations, the Minnesota State official was notified of
the proposed issuance of the amendments. The State official had no comments.

6.0 ENVIRONMENTAL CONSIDERATION

The amendments change a requirement with respect to installation or use of a facility
component located within the restricted area as defined in 10 CFR Part 20. The NRC staff has
determined that the amendments involve 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 made a final finding that the amendments involve no significant hazards
consideration. Accordingly, the amendments meet 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 the amendments.

7.0 CONCLUSION

“The Commission has 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, (2) such activities will be conducted in compliance with the
Commission's regulations, and (3) the issuance of the amendments will not be inimical to the
common defense and security or to the health and safety of the public.

Principal Contributors: T. Tjader
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