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July 3, 1995

Mr. Roger 0. Anderson, Director
Licensing and Management Issues
Northern States Power Company
414 Nicollet Mall

Minneapolis, Minnesota 55401

SUBJECT: PRAIRIE ISLAND NUCLEAR GENERATING PLANT, UNIT NOS. 1 AND 2 -
ISSUANCE OF AMENDMENTS RE: CONTROL OF AIRLOCK DOORS DURING CORE
ALTERATIONS (TAC NOS. M91073 AND M91074)

Dear Mr. Anderson:

The Commission has issued the enclosed Amendment No.119 to Facility Operating
License No. DPR-42 and Amendment No. 112 to Facility Operating License No.
DPR-60 for the Prairie Island Nuclear Generating Plant, Unit Nos. 1 and 2,
respectively. The amendments consist of changes to the Technical
Specifications (TSs) in response to your application dated December 5, 1994,
as supplemented January 9, 1995, and May 15, 1995. These amendments revise
the TSs to allow containment airlock doors to remain open during core
alterations provided certain conditions are met. In your letter dated May 15,
1995, you withdrew all aspects of the application concerning opening of
containment penetrations during core alterations. The staff grants your
request to withdraw this portion of your application.

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

Sincerely,

ORIGINAL SIGNED BY
Janet L. Kennedy FOR

Beth A. Wetzel, Project Manager
Project Directorate III-1

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

Docket Nos. 50-282 and 50-306

Enclosures:

1. Amendment No. 119
2. Amendment No. 112
3. Safety Evaluation

to DPR-42
to DPR-60

cc w/encl: See next page ;1%9.5
DOCUMENT NAME: G:\WPDOCS\PRAIRIE\PI91073.AMD AV B

To receive a copy of this document, indicate in the box: "C" = Copy without attachment/enclosulre "E" = Copy with attachment/enclosure
"N" = No copy
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Mr. Roger 0. Anderson, Director Prairie Island Nuclear Generating

Northern States Power Company Plant

cc:

J. E. Silberg, Esquire

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

Washington DC 20037

Site General Manager

Prairie Istand 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 III
U.S. Nuclear Regulatory Commission
801 Warrenville Road

Lisle, I1linois 60532-4351

Mr. Jeff Cole, Auditor/Treasurer
Goodhue County Courthouse

Box 408

Red Wing, Minnesota 55066-0408

Kris Sanda, Commissioner
Department of Public Service
121 Seventh Place East

Suite 200

St. Paul, Minnesota 55101-2145

Site Licensing
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Plant

Northern States Power Company
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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 NO. 1

AMENDMENT TO FACILITY OPERATING LICENSE

Amendment No. 119
License No. DPR-42

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

A. The application for amendment by Northern States Power Company (the
licensee) dated December 5, 1994, as supplemented January 9, 1995, and
May 15, 1995, 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-42 is hereby amended
to read as follows:

2307110274 50703
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Technical Specifications

The Technical Specifications contained in Appendix A, as revised
through Amendment No. 119, 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, with full
implementation within 30 days.

FOR THE NUCLEAR REGULATORY COMMISSION

Beth A. Wetzel, Project Manager
Project Directorate III-1

Division of Reactor Projects - III/IV
0ffice of Nuclear Reactor Regulation

Attachment:
Changes to the Technical
Specifications

Date of Issuance: July 3, 1995



ATTACHMENT TO LICENSE AMENDMENT NO. 119

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
7§5.3.8-1 75.3.8-1
15.3.8-2 15.3.8-2
B.3.8-1 B.3.8-1
B.3.8-2 B.3.8-2
B.3.8-3 B.3.8-3



TS.3.8-1

3.8 REFUELING AND FUEL HANDLING

Applicability

Applies to operating limitations associated with fuel-handling operations,
CORE ALTERATIONS, and crane operations in the spent fuel pool enclosure.

Objectives

To ensure that no incident could occur during fuel handling, CORE ALTERATIONS
and crane operations that would affect public health and safety.

Specification

A. Core Alterations

1. During CORE ALTERATIONS the following conditions shall be satisfied
(except as specified in 3.8.A.2 and 3 below):

a. 1) The equipment hatch shall be closed. In addition, at least one
jsolation valve shall be OPERABLE or locked closed in each line
which penetrates the containment and provides a direct path
from containment atmosphere to the outside.

2) Airlock doors
a) At least one door in each air lock is closed, or
b) Both doors in each air lock may be open if:
i. The containment (high flow) purge system is isolated,

ii. The inservice (low flow) purge system is capable of
automatic isolation,

jii.At least one door in each air lock is OPERABLE, under
procedural control, and capable of being closed within
30 minutes following a fuel handling accident in
containment, and

iv. At least two containment fan coil unit fans are capable
of operating in the high speed mode following a fuel
handling accident in containment.

b. Radiation levels in the fuel handling areas of the containment
shall be monitored continuously.

Prairie Island Unit 1 Amendment No. 73, 47, 113
Prairie Island Unit 2 Amendment No. 88, 84, 112




3.8.A.1.c.

TS.3.8-2

The core subcritical neutron flux shall be continuously monitored
by at least two neutron monitors, each with continuous visual
indication in the control room and one with audible indication in
the containment, which are in service whenever core geometry is
being changed. When core geometry is not being changed, at least
one neutron flux monitor shall be in service.

The plant shall be in the REFUELING condition.

During movement of fuel assemblies or control rods out of the
reactor vessel, at least 23 feet of water shall be maintained
above the reactor vessel flange. The required water level shall be
verified prior to moving fuel assemblies or control rods and at
least once every day while the cavity is flooded.

At least one residual heat removal pump shall be OPERABLE and
running. The pump may be shut down for up to one hour to
facilitate movement of fuel or core components.

If the water level above the top of the reactor vessel flange is
less than 20 feet, except for control rod unlatching/latching
operations or upper internals removal/replacement, both residual
heat removal loops shall be OPERABLE.

Direct communication between the control room and the operating
floor of the containment shall be available whenever CORE
ALTERATIONS are taking place.

No movement of irradiated fuel in the reactor shall be made until
the reactor has been subcritical for at least 100 hours.

The radiation menitors which initiate isolation of the Containment
Purge System shall be tested and verified to be OPERABLE prior to
CORE ALTERATIONS.

If any of the above conditions are not met, CORE ALTERATIONS shall
cease. Work shall be initiated to correct the violated conditions so
that the specifications are met, and no operations which may increase
the reactivity of the core shall be performed.

If Specification 3.8.A.1.f or 3.8.A.1.g cannot be satisfied, all fuel
handling operations in containment shall be suspended, the
requirements of Specification 3.8.A.1.a.1) shall be satisfied, at
least one door in each personnel air lock shall be closed, and no
reduction in reactor coolant boron concentration shall be made.

Prairie Island Unit 1 Amendment No. 73, 74, 91,

Prairie Island Unit 2

Amendment No. 68, 67, 24,

119
112



- B.3.8-1
3.8 REFUELING AND FUEL HANDLING

Bases

Core alteration containment isolation specifications are provided to
minimize releases following a fuel handling accident (FHA). Allowing
both airlock doors open during core alterations will facilitate
evacuation of containment following a FHA and help maintain the seals
in good working order. The FHA does not cause containment
pressurization, however, with an assumed single failure the operating
purge system supply fan is assumed to continue supplying air to
containment. To maintain post-FHA releases well within the limits of
10CFR100, only the inservice purge system is allowed to be operating
during core alterations. Two containment fan coil unit fans are
required to operate in the high speed mode following a fuel handling
accident in containment to assure that radioactive material in
containment is well mixed and any releases will leave containment at
a lower concentration over the duration of the accident. The
provision that one door is OPERABLE and under procedural control will
ensure that at least one door will be closed in within 30 minutes as
required, thus assuring radiocactive releases are well within the
limits of 10CFR100.

The equipment and general procedures to be utilized during refueling
are discussed in the FSAR. Detailed instructions, the precautions
specified above, and the design of the fuel handling equipment
incorporating built-in interlocks and safety features, provide
assurance that no incident could occur during CORE ALTERATIONS that
would result in a hazard to public health and safety (Reference 1).
Whenever changes are not being made in core geometry, one flux
monitor is sufficient. This permits maintenance of the instrumenta-
tion. Continuous monitoring of radiation levels and neutron flux
provides immediate indication of an unsafe condition. The residual
heat removal pump is used to maintain a uniform boron concentration.

Under rodded and unrodded conditions, the K, of the reactor must be
less than or equal to 0.95 and the boron concentration must be greater
than or equal to 2000 ppm. Periodic checks of refueling water boron
concentration insure that proper shutdown margin is maintained.
3.8.A.1.h allows the control room operator to inform the manipulator
operator of any impending unsafe condition detected from the main
control board indicators during fuel movement.

No movement of fuel in the reactor is permitted until the reactor has
been subcritical for at least 100 hours to permit decay of the
fission products in the fuel. The delay time is consistent with the
fuel handling accident analysis (Reference 2).

Fuel will not be inserted into a spent fuel cask unless a minimum boron
concentration of 1800 ppm is present. The 1800 ppm will ensure that k.,
for the spent fuel cask, including statistical uncertainties, will be less
than or equal to 0.95 for all postulated arrangements of fuel within the
cask.

The number of recently discharged assemblies in Pool No. 1 has been
limited to 45 to provide assurance that in the event of loss of pool
cooling capability, at least eight hours are available under worst case
conditions to make repairs until the onset of boiling.

Prairie Island Unit 1 Amendment No. 97, 99, 119
Prairie Island Unit 2 Amendment No. 88, 92, 112




B.3.8-2

3.8 REFUELING AND FUEL HANDLING

Bases continued

The Spent Fuel Pool Special Ventilation System (Reference 3) is a safeguards
system which maintains a negative pressure in the spent fuel enclosure upon
detection of high area radiation. The Spent Fuel Pool Normal Ventilation
System is automatically isolated and exhaust air is drawn through filter
modules containing a roughing filter, particulate filter, and a charcoal
filter before discharge to the environment via one of the Shield Building
exhaust stacks. Two completely redundant trains are provided. The exhaust
fan and filter of each train are shared with the corresponding train of the
Containment In-service Purge System. High efficiency particulate absolute
(HEPA) filters are installed before the charcoal adsorbers to prevent clogging
of the iodine adsorbers in each SFPSVS filter train. The charcoal adsorbers
are installed to reduce the potential release of radioiodine to the
environment.

During movement of irradiated fuel assemblies or control rods, a water
level of 23 feet is maintained to provide sufficient shielding.

The water level may be lowered to the top of the RCCA drive shafts for
latching and unlatching. The water level may also be lowered below 20 feet
for upper internals removal/replacement. The basis for these allowance(s) are
(1) the refueling cavity pool has sufficient level to allow time to initiate
repairs or emergency procedures to cool the core, (2) during
latching/unlatching and upper internals removal/replacement the level is
closely monitored because the activity uses this level as a reference point,
(3) the time spent at this level is minimal.

The Prairie Island spent fuel storage racks have been analyzed (Reference 4) to
allow for the storage of fuel assemblies with enrichments up to 5.0 weight percent
U-235 while maintaining K,¢y < 0.95 including uncertainties. This criticality
analysis utilized the following storage configurations or regions to ensure that the
spent fuel pool will remain subcritical during the storage of fuel assemblies with
all possible combinations of burnup and initial enrichment:

1. The first region utilizes a checkerboard loading pattern to accommodate new
or low burnup fuel with a maximum enrichment of 5.0 wts U-235. This
configuration stores "burned" and "fresh" fuel assemblies in a 2x2
checkerboard pattern. Fuel assemblies stored in "burned" cell locations
must have an initial enrichment less than 2.5 wt$ U-235 (nominal) or
satisfy a minimum burnup requirement. The use of empty cells is also an
acceptable option for the "burned" cell locations. Fuel assemblies stored
in the "fresh" cell locations can have enrichments up to 5.0 wt® U-235 with
no requirements for burnup or burnable absorbers.

2. The second region does not utilize any special loading pattern. Fuel
assemblies with burnup and initial enrichments which fall into the
unrestricted range of Figure TS.3.8-1 can be stored anywhere in the region
with no special placement restrictions. Fuel assemblies which fall into
the restricted range of Figure TS.3.8-1 must be stored in the checkerboard
region in accordance with Specification 5.6.A.1.d.

Prairie Island Unit 1 Amendment No. 97, 99, 1¢g, 113
Prairie Island Unit 2 Amendment No. B4, 97, 71671,112



" B.3.8-3

3.8 REFUELING AND FUEL HANDLING
Bases continued

The burned/fresh fuel checkerboard region can be positioned anywhere within the
spent fuel racks, but the boundary between the checkerboard region and the
unrestricted region must be either:

1. separated by a vacant row of cells, or

2. the interface must be configured such that there is one row carryover of
the pattern of burned assemblies from the checkerboard region into the
first row of the unrestricted region (Figure TS.5.6-1).

Figure TS.3.8-1, which specifies the minimum burnup requirements for
unrestricted storage in the spent fuel pool, is based on enrichments from 3.87
to 5.0 weight percent U-235. Enrichments lower than 3.87 weight percent are
conservatively bounded by the minimum burnup requirement for 3.87 weight
percent U-235 which is 2000 MWD/MTU. Therefore, Figure TS.3.8-1 has been drawn
to require that fuel with an initial enrichment of less than 3.87 weight
percent U-235 have 2000 MWD/MTU burnup or greater before unrestricted storage
in the spent fuel pool will be allowed.

The water in the spent fuel pool normally contains soluble boron, which results
in large subcriticality margins under actual operating conditions. However,
the NRC guidelines, based upon the accident condition in which all soluble
poison is assumed to have been lost, specify that the limiting k., of 0.95 be
evaluated in the absence of soluble boron. Hence, the design of both regions
is based on the use of unborated water, which ensures that each region is
maintained in a subcritical condition during normal operation with the regions
fully loaded.

Most accident conditions do not result in a significant increase in the
activity of either of the two regions. Examples of these accident conditions
are the loss of cooling, the dropping of a fuel assembly on the top of the
rack, and the dropping of a fuel assembly between rack modules and wall (rack
design precludes this condition). However, accidents can be postulated that
could increase the reactivity. For these accident conditions, the double
contingency principle of ANSI N16.1-1975 can be applied. This states that one
is not required to assume two unlikely, independent, concurrent events to
ensure protection against a criticality accident.

The double contingency principle allows credit for soluble boron under abnormal
or accident conditions, since only a single accident need be considered at one
time. For example, the most severe accident scenario is the accidental
misloading of a fuel assembly into a rack location for which the restrictions
on location, enrichment or burnup are not satisfied. This could potentially
increase the reactivity in spent fuel racks. To mitigate these postulated
criticality related accidents, Specification 3.8.E.2 ensures the spent fuel
pool contains adequate dissolved boron anytime fuel assemblies with a
combination of burnup and initial enrichment in the restricted range of Figure
TS.3.8-1 are stored in the fuel pool and a spent fuel pool verification has not
been performed since the last movement of any fuel assembly in the spent fuel
pool. The negative reactivity effect of the soluble boron would compensate for
the increased reactivity caused by a mispositioned fuel assembly.

Prairie Island Unit 1 Amendment No, 7§, 119
Prairie Island Unit 2 Amendment No. 767, 112



B.3.8-4

3.8 REFUELING AND FUEL HANDLING

Bases continued

The boron concentration requirements of Specification 3.8.E.2 are no longer
imposed when no fuel movements are occurring and a spent fuel pool verification
has been completed, because the storage requirements of Specifications 3.8.E.1
and 5.6.A.1.d are then adequate to prevent criticality.

Specification 3.8.E.2.a is not imposed when only fuel assemblies with a
combination of burnup and initial enrichment in the unrestricted range of
Figure TS.3.8-1 are stored in the spent fuel pool. The requirements of
Specification 3.8.E.2.a are not required in that case because with only fuel
assemblies that have burnup and initial enrichment in the unrestricted range of
Figure TS.3.8-1 it is not possible to cause an inadvertent criticality by
mispositioning a fuel assembly in the spent fuel pool.

When the requirements of Specification 3.8.E.2.a are applicable, and the
concentration of boron in the spent fuel pool is less than required, immediate
action must be taken to preclude the occurrence of an accident or to mitigate
the consequences of an accident in progress. This is most efficiently achieved
by immediately suspending the movement of fuel assemblies. The concentration
of boron is restored simultaneously with suspending movement of fuel
assemblies. An acceptable alternative is to complete a spent fuel pool
verification. However, prior to resuming movement of fuel assemblies, the
concentration of boron must be restored. This does not preclude movement of a
fuel assembly to a safe position.

A spent fuel pool verification is required following the last movement of fuel
assemblies in the spent fuel pool, if fuel assemblies with a combination of
burnup and initial enrichment in the restricted range of Figure TS.3.8-1 are
stored in the spent fuel pool. This verification will confirm that any fuel
assemblies with a combination of burnup and initial enrichment in the
restricted range of Figure TS.3.8-1 are stored in accordance with the
requirements of Specification 5.6.A.1.4.

References

1. USAR, Section 10.2.1.2

2. USAR, Section 14.5.1

3. USAR, Section 10.3.7

4. "Criticality Analysis of the Prairie Island Units 1 & 2 Fresh and Spent Fuel

Racks", Westinghouse Commercial Nuclear Fuel Division, February 1993.

Prairie Island Unit 1 Amendment No. 97, 99, 108,119
Prairie Island Unit 2 Amendment No. 84, 92, 101, 112



UNITED STATES
NUCLEAR REGULATORY COMMISSION

WASHINGTON, D.C. 20555-0001

NORTHERN STATES POWER COMPANY

DOCKET NO. 50-306

PRAIRIE ISLAND NUCLEAR GENERATING PLANT. UNIT NO. 2

AMENDMENT TO FACILITY OPERATING LICENSE

Amendment No. 112
License No. DPR-60

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

A.

The application for amendment by Northern States Power Company (the
licensee) dated December 5, 1994, as supplemented January 9, 1995, and
May 15, 1995, 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;

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

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;

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

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.

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. 112, 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, with full
implementation within 30 days.

FOR THE NUCLEAR REGULATORY COMMISSION

Jone Kannrelsy ﬁO/

Beth A. Wetzel, Project Manager
Project Directorate III-1

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

Attachment:
Changes to the Technicat
Specifications

Date of Issuance: 3yj1y 3, 1995



ATTACHMENT TO LICENSE AMENDMENT No, 112

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
75.3.8-1 7S.3.8-1
7S.3.8-2 75.3.8-2
B.3.8-1 B.3.8-1
B.3.8-2 B.3.8-2
B.3.8-3 B.3.8-3



TS.3.8-1

3.8 REFUELING AND FUEL HANDLING

Applicsbility

Applies to operating limitations associated with fuel-handling operations,
CORE ALTERATIONS, and crane operations in the spent fuel pool enclosure.

Objectives

To ensure that no incident could occur during fuel handling, CORE ALTERATIONS
and crane operations that would affect public health and safety.

Specification

A. Core Alterations

1. During CORE ALTERATIONS the following conditions shall be satisfied
(except as specified in 3.8.A.2 and 3 below):

a. 1) The equipment hatch shall be closed. In addition, at least one
isolation valve shall be OPERABLE or locked closed in each line
which penetrates the containment and provides a direct path
from containment atmosphere to the outside.

2) Airlock doors
a) At least one door in each air lock is closed, or
b) Both doors in each air lock may be open if:
i. The containment (high flow) purge system is isolated,

ii. The inservice (low flow) purge system is capable of
automatic isolation,

iii.At least one door in each air lock is OPERABLE, under
procedural control, and capable of being closed within
30 minutes following a fuel handling accident in
containment, and

iv. At least two containment fan coil unit fans are capable
of operating in the high speed mode following a fuel
handling accident in containment.

b. Radiation levels in the fuel handling areas of the containment
shall be monitored continuously.

Prairie Island Unit 1 Amendment No. 73, %7, 119
Prairie Island Unit 2 Amendment No. 66, #4, 112




TS.3.8-2

3.8.A.1.c. The core subcritical mneutron flux shall be continuously monitored

by at least two neutron monitors, each with continuous visual
indication in the control room and one with audible indication in
the containment, which are in service whenever core geometry is
being changed. When core geometry is not being changed, at least
one neutron flux monitor shall be in service.

d. The plant shall be in the REFUELING condition.

e. During movement of fuel assemblies or control rods out of the
reactor vessel, at least 23 feet of water shall be maintained
above the reactor vessel flange. The required water level shall be
verified prior to moving fuel assemblies or control rods and at
least once every day while the cavity is flooded.

f. At least one residual heat removal pump shall be OPERABLE and
running. The pump may be shut down for up to one hour to
facilitate movement of fuel or core components.

g. If the water level above the top of the reactor vessel flange is
less than 20 feet, except for control rod unlatching/latching
operations or upper internals removal/replacement, both residual
heat removal loops shall be OPERABLE.

h. Direct communication between the control room and the operating
floor of the containment shall be available whenever CORE
ALTERATIONS are taking place.

No movement of irradiated fuel in the reactor shall be made until
the reactor has been subcritical for at least 100 hours.

[ ot
.

j. The radiation monitors which initiate isolation of the Containment
Purge System shall be tested and verified to be OPERABLE prior to
CORE ALTERATIONS.

If any of the above conditions are not met, CORE ALTERATIONS shall
cease. Work shall be initiated to correct the violated conditions so
that the specifications are met, and no operations which may increase
the reactivity of the core shall be performed.

If Specification 3.8.A.1.f or 3.8.A.1.g cannot be satisfied, all fuel
handling operations in containment shall be suspended, the
requirements of Specification 3.8.A.1.a.1) shall be satisfied, at
least one door in each personnel air lock shall be closed, and no
reduction in reactor coolant boron concentration shall be made.

Prairie Island Unit 1 Amendment No. 73, 74, 97,
Prairie Island Unit 2 Amendment No. 6, 87, 84,

119
112



o "~ B.3.8-1
3.8 REFUELING AND FUEL HANDLING

Bases

Core alteration containment isolation specifications are provided to
minimize releases following a fuel handling accident (FHA). Allowing
both airlock doors open during core alterations will facilitate
evacuation of containment following a FHA and help maintain the seals
in good working order. The FHA does not cause containment
pressurization, however, with an assumed single failure the operating
purge system supply fan is assumed to continue supplying air to
containment. To maintain post-FHA releases well within the limits of
10CFR100, only the inservice purge system is allowed to be operating
during core alterations. Two containment fan coil unit fans are
required to operate in the high speed mode following a fuel handling
accident in containment to assure that radioactive material in
containment is well mixed and any releases will leave containment at
a lower concentration over the duration of the accident. The
provision that one door is OPERABLE and under procedural control will
ensure that at least one door will be closed in within 30 minutes as
required, thus assuring radioactive releases are well within the
limits of 10CFR100.

The equipment and general procedures to be utilized during refueling
are discussed in the FSAR., Detailed instructions, the precautions
specified above, and the design of the fuel handling equipment
incorporating built-in interlocks and safety features, provide
assurance that no incident could occur during CORE ALTERATIONS that
would result in a hazard to public health and safety (Reference 1).
Whenever changes are not being made in core geometry, one flux
monitor is sufficient. This permits maintenance of the instrumenta-
tion. Continuous monitoring of radiation levels and meutron flux
provides immediate indication of an unsafe condition. The residual
heat removal pump is used to maintain a uniform boron concentration.

Under rodded and unrodded conditions, the K. of the reactor must be
less than or equal to 0.95 and the boron concentration must be greater
than or equal to 2000 ppm. Periodic checks of refueling water boron
concentration insure that proper shutdown margin is maintained.
3.8.A.1.h allows the control room operator to inform the manipulator
operator of any impending unsafe condition detected from the main
control board indicators during fuel movement.

No movement of fuel in the reactor is permitted until the reactor has
been subcritical for at least 100 hours to permit decay of the
fission products in the fuel. The delay time is consistent with the
fuel handling accident analysis (Reference 2).

Fuel will not be inserted into a spent fuel cask unless a minimum boron
concentration of 1800 ppm is present. The 1800 ppm will ensure that k..
for the spent fuel cask, including statistical uncertainties, will be less
than or equal to 0.95 for all postulated arrangements of fuel within the
cask.

The number of recently discharged assemblies in Pool No. 1 has been
limited to 45 to provide assurance that in the event of loss of pool
cooling capability, at least eight hours are available under worst case
conditions to make repairs until the onset of boiling.

Prairie Island Unit 1 Amendment No. 97, 99, 119
Prairie Island Unit 2 Amendment No. 84, 92, 112




B.3.8-2
3.8 REFUELING AND FUEL HANDLING

Bases continued

The Spent Fuel Pool Special Ventilation System (Reference 3) is a safeguards
system which maintains a negative pressure in the spent fuel enclosure upon
detection of high area radiation. The Spent Fuel Pool Normal Ventilation
System is automatically isolated and exhaust air is drawn through filter
modules containing a roughing filter, particulate filter, and a charcoal
filter before discharge to the environment via one of the Shield Building
exhaust stacks. Two completely redundant trains are provided. The exhaust
fan and filter of each train are shared with the corresponding train of the
Containment In-service Purge System. High efficiency particulate absolute
(HEPA) filters are installed before the charcoal adsorbers to prevent clogging
of the iodine adsorbers in each SFPSVS filter train. The charcoal adsorbers
are installed to reduce the potential release of radioiodine to the
environment.

During movement of irradiated fuel assemblies or control rods, a water
level of 23 feet is maintained to provide sufficient shielding.

The water level may be lowered to the top of the RCCA drive shafts for
latching and unlatching. The water level may also be lowered below 20 feet
for upper internals removal/replacement. The basis for these allowance(s) are
(1) the refueling cavity pool has sufficient level to allow time to initiate
repairs or emergency procedures to cool the core, (2) during
latching/unlatching and upper internals removal/replacement the level is
closely monitored because the activity uses this level as a reference point,
(3) the time spent at this level is minimal.

The Prairie Island spent fuel storage racks have been analyzed (Reference 4) to
allow for the storage of fuel assemblies with enrichments up to 5.0 weight percent
U-235 while maintaining K,ee < 0.95 including uncertainties. This criticality
analysis utilized the following storage configurations or regions to ensure that the
spent fuel pool will remain subcritical during the storage of fuel assemblies with
all possible combinations of burnup and initial enrichment:

1. The first region utilizes a checkerboard loading pattern to accommodate new
or low burnup fuel with a maximum enrichment of 5.0 wts U-235. This
configuration stores "burned" and "fresh" fuel assemblies in a 2x2
checkerboard pattern. Fuel assemblies stored in "burned” cell locations
must have an initial enrichment less than 2.5 wt$ U-235 (nominal) or
satisfy a minimum burnup requirement. The use of empty cells is also an
acceptable option for the "burned"” cell locations. Fuel assemblies stored
in the "fresh" cell locations can have enrichments up to 5.0 wt$ U-235 with
no requirements for burnup or burnable absorbers.

2. The second region does not utilize any special loading pattern. Fuel
assemblies with burnup and initial enrichments which fall into the
unrestricted range of Figure TS.3.8-1 can be stored anywhere in the region
with no special placement restrictions. Fuel assemblies which fall into
the restricted range of Figure TS.3.8-1 must be stored in the checkerboard
region in accordance with Specification 5.6.A.1.d.

Prairie Island Unit 1 Amendment No. 97, 99, 71¢g, 119
Prairie Island Unit 2 Amendment No. 4, 92, 71071, 112
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3.8 REFUELING AND FUEL HANDLING
Bases continued

The burned/fresh fuel checkerboard region can be positioned anywhere within the
spent fuel racks, but the boundary between the checkerboard region and the
unrestricted region must be either:

1. separated by a vacant row of cells, or

2. the interface must be configured such that there is one row carryover of
the pattern of burned assemblies from the checkerboard region into the
first row of the unrestricted region (Figure TS.5.6-1).

Figure TS.3.8-1, which specifies the minimum burnup requirements for
unrestricted storage in the spent fuel pool, is based on enrichments from 3.87
to 5.0 weight percent U-235. Enrichments lower than 3.87 weight percent are
conservatively bounded by the minimum burnup requirement for 3.87 weight
percent U-235 which is 2000 MWD/MTU. Therefore, Figure TS.3.8-1 has been drawn
to require that fuel with an initial enrichment of less than 3.87 weight
percent U-235 have 2000 MWD/MTU burnup or greater before unrestricted storage
in the spent fuel pool will be allowed.

The water in the spent fuel pool normally contains soluble boron, which results
in large subecriticality margins under actual operating conditions. However,
the NRC guidelines, based upon the accident condition in which all soluble
poison is assumed to have been lost, specify that the limiting k,.r of 0.95 be
evaluated in the absence of soluble boron. Hence, the design of both regions
is based on the use of unborated water, which ensures that each region is
maintained in a subcritical condition during normal operation with the regions
fully loaded.

Most accident conditions do not result in a significant increase in the
activity of either of the two regions. Examples of these accident conditions
are the loss of cooling, the dropping of a fuel assembly on the top of the
rack, and the dropping of a fuel assembly between rack modules and wall (rack
design precludes this condition). However, accidents can be postulated that
could increase the reactivity. For these accident conditions, the double
contingency principle of ANSI N16.1-1975 can be applied. This states that one
is not required to assume two unlikely, independent, concurrent events to
ensure protection against a criticality accident.

The double contingency principle allows credit for soluble boron under abnormal
or accident conditions, since only a single accident need be considered at one
time. For example, the most severe accident scenario is the accidental
misloading of a fuel assembly into & rack location for which the restrictions
on location, enrichment or burnup are not satisfied. This could potentially
increase the reactivity in spent fuel racks. To mitigate these postulated
criticality related accidents, Specification 3.8.E.2 ensures the spent fuel
pool contains adequate dissolved boron anytime fuel assemblies with a
combination of burnup and initial enrichment in the restricted range of Figure
TS.3.8-1 are stored in the fuel pool and a spent fuel pool verification has not
been performed since the last movement of any fuel assembly in the spent fuel
pool. The negative reactivity effect of the soluble boron would compensate for
the increased reactivity caused by a mispositioned fuel assembly.

Prairie Island Unit 1 Amendment No. 708, 119
Prairie Island Unit 2 Amendment No. 767, 112



8.3.8-4

3.8 REFUELING AND FUEL HANDLING
Bases continued

The boron concentration requirements of Specification 3.8.E.2 are no longer
imposed when no fuel movements are occurring and a spent fuel pool verification
has been completed, because the storage requirements of Specifications 3.8.E.1
and 5.6.A.1.d are then adequate to prevent criticality.

Specification 3.8.E.2.a is not imposed when only fuel assemblies with a
combination of burnup and initial enrichment in the unrestricted range of
Figure TS.3.8-1 are stored in the spent fuel pool. The requirements of
Specification 3.8.E.2.a are not required in that case because with only fuel
assemblies that have burnup and initial enrichment in the unrestricted range of
Figure TS.3.8-1 it is not possible to cause an inadvertent criticality by
mispositioning a fuel assembly in the spent fuel pool.

When the requirements of Specification 3.8.E.2.a are applicable, and the
concentration of boron in the spent fuel pool is less than required, immediate
action must be taken to preclude the occurrence of an accident or to mitigate
the consequences of an accident in progress. This is most efficiently achieved
by immediately suspending the movement of fuel assemblies. The concentration
of boron is restored simultaneously with suspending movement of fuel
assemblies. An acceptable alternative is to complete a spent fuel pool
verification. However, prior to resuming movement of fuel assemblies, the
concentration of boron must be restored. This does not preclude movement of a
fuel assembly to a safe position.

A spent fuel pool verification is required following the last movement of fuel
assemblies in the spent fuel pool, if fuel assemblies with a combination of
burnup and initial enrichment in the restricted range of Figure TS.3.8-1 are
stored in the spent fuel pool. This verification will confirm that any fuel
assemblies with a combination of burnup and initial enrichment in the
restricted range of Figure TS.3.8-1 are stored in accordance with the
requirements of Specification 5.6.A.1.d.

.
.
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UNITED STATES
NUCLEAR REGULATORY COMMISSION

WASHINGTON, D.C. 20555-0001

SAFETY EVALUATION BY THE OFFICE OF NUCLEAR REACTOR REGULATION

RELATED TO AMENDMENT NOS. 119 AND 112T0

FACILITY OPERATING LICENSE NOS. DPR-42 AND DPR-60

NORTHERN STATES POWER COMPANY

PRAIRIE ISLAND NUCLEAR GENERATING PLANT, UNIT NOS. 1 AND 2

DOCKET NOS. 50-282 AND 50-306

1.0 INTRODUCTION

By application dated December 5, 1994, as supplemented January 9, 1995, and

May 15, 1995, the Northern States Power Company (the licensee), requested
amendments to the Prairie Island Nuclear Generating Plant, Units 1 and 2. The
proposed amendments would revise Technical Specification (TS) 3.8 to allow
containment airlock doors and containment isolation valves to remain open during
core alterations provided certain conditions are met. The licensee subsequently
withdrew isolation valves from the scope of the application in its letter dated
May 15, 1995. The January 9 and May 15, 1995, letters provided updated TS pages -
and clarifying information in response to discussions with the staff during
various teleconferences conducted during the review process. This information was
within the scope of the original submittal and did not change the staff’s initial
proposed no significant hazards consideration determination.

2.0 DISCUSSION AND EVALUATION

2.1 Objectives of the Proposed Amendment

During a refueling outage there are approximately 250 personnel movements through
the primary containment airiocks each day. During periods of core alterations,

TS 3.8 requires that at least one of the two doors in each airlock be closed at
all times. As a result of these TS requirements, each personnel movement into or
out of the containment requires that each airlock door be cycled open and shut.
The airlock doors were not designed for such an amount of cycling and as a result,
receive excessive wear and damage. In addition to the accelerated damage and
wear, the TS requirement to have one door closed during core alterations impedes
personnel access and thus worker performance. The proposed amendments would
increase the amount of outage time during which both doors in each airlock are
allowed to be continuously open with the interlocks disabled. This would expedite
personnel movements into and out of containment and reduce airlock door corrective
maintenance requirements. The proposed TSs would require that at least one of the
airlock doors in each airlock be operable (i.e., in good working order and capable
of being closed within 30 minutes notice) and under direct procedural controls
that assure that it can be closed as soon as practical following an accident.
Hoses, cables, platforms, or other devices which must be removed to close an
airlock door would have to be capable of rapid disconnect and removal.

2907110276 ?50703
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Included in the proposed amendments are certain additional conditions to be met if
the airlocks doors are open. The containment high flow (33,000 ft3/min) purge
system must be isolated by at least one valve or blind flange, and the Tow flow
(6,000 ft3/m1n) purge system must be isolated or capable of automatic isolation.

In addition, at least two containment cooling system fans must be operable (i.e.,
fans normally operating at low speed and switchable to high speed in the event of
a fuel handling accident) to ensure mixing.

2.2 Core Alterations - Applicability

The proposed changes would apply during shutdown operations when core alterations
are taking place. A core alteration, as defined in the facility TSs, is the
movement or manipulation of any component within the reactor vessel with the
vessel head removed and fuel in the vessel, which may affect core reactivity.
During core alterations the following conditions, in addition to those applicable
to the airlocks and piping penetrations, must be met:

The equipment hatch must be closed.

Radiation levels in the fuel handling area of the containment must be
continuously monitored.

The core neutron flux must be continuously monitored if core geometry
is being changed.

At least 23 feet of water must be maintained over the level of the
vessel flange during fuel movement or control rod outward movement.

At least one residual heat removal [RHR] pump must be operable and
running (pump may be shut down for up to 1 hour). Both shall be
running if the water Tevel above the top of the vessel flange is less
than 20 feet except for control rod latching/unlatching operations or
upper internals removal/replacement.

The reactor must have been subcritical for at least 100 hours prior to
movement of irradiated fuel in the reactor.

Direct communication between the control room and operating floor of
the containment must be available, and

The radiation monitors that initiate isolation of the containment
purge system must be tested and verified operable.

These are existing TS requirements and would remain unaffected by the proposed
amendments.

2.3 Descriptions of Affected Systems and Equipment

A description of the Prairie Island containment system is provided below. Also, a
schematic diagram is attached. This diagram was taken from the Final Safety
Analysis Report (FSAR) Figures 5.1-1 and 5.2-10.
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2.3.1 Primary Containment and Airlocks

The primary containment is a freestanding, cylindrical steel pressure vessel
enclosed within a concrete shield building. The primary containment is designed
for a maximum internal pressure of 46 psig and temperature of 268°F. FEach primary
containment at Prairie Island is provided with two airlocks, a personnel airlock
and a maintenance airlock. The maintenance airlock receives the greater usage
during outages. Each airlock consists of a chamber with manually operated,
interlocked doors at each end of the chamber. The airlocks permit personnel to
enter and exit the primary containment without creating an open release pathway
between the interior of the containment and the outside environment. The
personnel airlock connects the primary containment with the auxiliary building as
shown in FSAR Figures 12.1-6/7. The maintenance airlock connects the primary
containment with a staging area known as the "basketball court." This arrangement
is depicted in FSAR Figures 12.1-11/12.

2.3.2 Secondary Containment (Shield Building)

A shield building surrounding each primary containment serves as a secondary
containment providing an annulus space for the collection of primary containment
fission product leakage effluent. It is constructed of reinforced concrete and
provides radiation shielding for operational radiation protection. 1In the event
of a design basis accident-loss-of-coolant accident (DBA-LOCA) during power
operation, the shield building vent system will produce a negative pressure in the
annulus and recirculate the annulus atmosphere through a filter system prior to
release. The secondary containment has no accident mitigation function for
refueling operations and need not be operable during refueling.

2.3.3 Purge and Filtration Systems

Two containment purge systems are provided, a 33,000 fts/min high flow system
having 36-inch containment penetrations and a 4,000 ft3/min Tow flow system having
18-inch penetrations. (NOTE: The low flow system was designed as a 4,000 ft3/min
system but has a measured flow of 6,000 ft3/min.) The 36-inch lines of the high
flow system are normally blanked-off using blind flanges. The 18-inch lines of
the Tow flow system contain provisions for spool-pieces in the annulus. Blank
flanges are normally installed in the 18-inch lines but are removed and replaced
with the spool-pieces during outages.

The Prairie Island facilities also contain a containment internal clean-up system
which is installed for the nonsafety purpose of permitting expedited personnel
entry into containment at power. Also, the fuel handling building and the shield
building are each provided with safety-grade ventilation supply and exhaust
systems having charcoal filters.

No credit is taken for the fission product removal capability of these systems as
they are not required to be operable during refueling.



2.4 Radiological Dose Consequences

The controls established by the TSs during core alterations are based on the need
to ensure acceptable dose consequences in the event of a fuel handling accident
(FHA) in containment. The FHA is the limiting DBA postulated to occur during core
alterations and serves as the basis for the design of any fission product control
and cleanup systems required to be operable during core alterations to ensure
acceptable dose consequences. Due to the low reactor coolant temperature and
decay heat level during core alterations, the high containment pressure associated
with a DBA-LOCA cannot occur. In calculations of the dose consequences of an FHA,
the design primary containment leakage rate is thus not a factor. The release
flow rate assumed for the purpose of dose calculations is determined by the flow
rate of any operating purge or vent systems and the tested exfiltration rate of
any pressurized secondary containment or other fission product control barrier.

The staff analyzed the potential radiological consequences of an FHA. In the new
calculation the atmospheric dispersion factor (x/Q) has been further increased
from 4.7E-4 sec/m° to 6.5E-4 sec/m> to reflect historical meteorological data and
the fuel assembly fission product inventories in the new dose calculation which
encompasses the effects of extended fuel burn-up. This results in a considerably
increased thyroid dose. However, the effects of limited mixing and dilution in
the containment building have been included. Standard Review Plan (SRP) 15.7.4
alTows the radiological consequences of an FHA to be reduced by the degree of
mixing and dilution occurring in containment prior to containment isolation. The
dose equation includes a containment retention factor (C) based on the containment
free volume and the containment purge flow rate that reduces the offsite dose to
the public due to the mixing and dilution taking place in containment. Because
the containment airlocks are open, the containment will be assumed to be leaking
at a rate of 6,000 ft>/min. The 6,000 ft®/min leakage rate is based on continued
operation of the operating train of the containment low flow purge system. (This
system, which has charcoal filters, would actually isolate on containment high
radiation.) The credit for mixing considers immediate mixjng of the pool effluent
(fission product gases leaving the pool) with 1,000,000 ft> of the containment
volume. The mixing credit is based on operation of one train of containment fan
coolers which provides for forced mixing of approximately 1,000,000 ft> of the
free volume of the primary containment. The licensee has verified that over
1,000,000 ft*> of the total 1,320,000 ft*> of containment volume are freely
contiguous to the fan-cooled areas of the containment.

The staff computed the offsite doses for Prairie Island using the above
assumptions and NRC computer code ACTICODE. Control room operator doses were
determined using the methodology in SRP Section 6.4. The computed offsite doses
and control room operator doses are within the acceptance criteria given in SRP
Section 15.7.4 and General Design Criterion (GDC) 19. The assumptions used in
calculating those doses and the resulting calculated values are provided in
attachments 1 and 2. As shown in attachment 2, the calculated doses are within
the staff’s acceptance criteria.



2.5 Conclusion

Analyses of radiological consequences of a fuel handling accident, with the
primary containment airlocks open, confirm that dose acceptance criteria for the
FHA are met. Accordingly, the staff finds the licensee’s proposal to revise the
TSs acceptable. In addition, the staff grants the licensee’s request in its
letter of May 15, 1995, to withdraw all aspects of the application concerning
opening of containment penetrations during core alterations.

3.0 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.

4.0 ENVIRONMENTAL CONSIDERATION

The amendments change a requirement with respect to installation or use of a
facility component lTocated 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
previously issued a proposed finding that the amendments involve no significant
hazards consideration and there has been no public comment on such finding (60 FR
6306). 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.

5.0 CONCLUSION

The staff 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: W. Long
D. Carter
Date: July 3, 1995
Attachments: 1. Staff Assumptions Used for Calculating Radiological Consequences

2. Calculated Radiological Consequences
3. FSAR Schematic Diagram



STAFF_ASSUMPTIONS USED FOR CALCULATING RADIOLOGICAL CONSEQUENCES

Parameters

Power Level, Mwt

Number of Fuel Rods Damaged (1 assembly)

Total Number of Rods (121 assemblies)

Shutdown time, hours

Power Peaking Factor .

Fission Product Release Duration

Core Fission Product Inventories per TID-14844
Fuel Burnup (MWD/MTU)

Release Rate from Containment

Effective Containment Mixing Volume

Receptor Point Variables

Exclusion Area Boundary

Atmospheric Relative Concentration, X/Q (sec/nF)**
0-2 hours

Low Population Zone

Atmospheric Relative Concentration, X/Q (sec/m3)‘n
0-2 hours
8-24 hours
1-4 days
4-30 days

Control Room

Atmospheric Relative Concentration, X/Q (sec/msf"
Control Room Volume, cubic feet

Maximum Infiltration Rate, ft3/m1n

Geometry Factor

Iodine Protection Factor

s . . =k
Recirculation Air Flow

Flow Rate, ft3/min

ESF Filter Efficiency
Elemental Iodine
Organic lodine
Particulate Iodine

Quantity

1,650
179
21,659
100
1.65

2 hours

60,000

6000 scfh
1.0 x 10°

6.5 x 107

3000

95%
95%
95%

Note: Dose conversion factors from ICRP-30 were utilized for all calculations

* Regulatory Guide 1.25
** Prairie Island FSAR

Attachment 1



CALCULATED RADIOLOGICAL CONSEQUENCES

(rem)
Exclusion Area Boundary Dose SRP 15.7.4 Acceptance
Criterion
Whole Body 0.6 6
Thyroid 61 75
Control Room Operator Dose GDC-19 Acceptance
Criterion
Whole Body <0.1 5
Thyroid 1.6 Equiyalent to 5 rem whole
body

*  Section 6.4 of the Standard Review Plan defines the thyroid dose acceptance
criterion as 30 rem.

Attachment 2
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