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75.3.8-4
REV 108-9/3/93

3.8.C. Small Spent Fuel Pool Restrictions

No more than 45 recently discharged assemtlies shall be located in the small
pool (pool No. 1).

D. Spent Fuel Pool Special Ventilation System
1. Both trains of the Spent Fuel Pool Special Ventilation System shall
be OPERABLE at all times (except as specified in 3.8.D.2 and 3.8.D.3
below) .

2. With one train of the Spent Fuel Pool Special Ventilation System
inoperable, fuel handling operations and crane operations with loads over
spent fuel (inside the spent fuel pool enclosure) are permissible during
the following 7 days, provided the redundant train is demonstiated
OPERABLE prior to proceeding with those operations.

3. With both trains of the Spent Fuel Pool Specisl Ventilatic: System
inoperable, suspend all fuel handling operations and crane cperations
with loads over spent fuel (inside the spent fuel pool enclusure).

4. The provisions of specification 3.0.C are not applicable.

E. t

o

1. Fuel Assembly Storage

a,

D L L e e . omb in. of 1 ‘
enrichment, burnup and decay time of each Wﬁal issembly stored
in the spent fuel ml.»-*mn be viﬁh&n&a" e unrestricted range of
Figures T6.3.8-1 or 75.3.8-2, as applicable, or fuel assemblies shall
be stored in accordance with Specification 5.6.A.1.¢.
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1f the requirements of 3.8.E.l,a—and-3-8-E-1-b are not met,
immediately initiate action to move any noncomplying fuel assembly to
an acceptable location.

The provisions of Specification 3.0.C are not applicable.



3-8-E+2. Spent Fuel Pool Boron Concentration

The spent fuel pool boron concentration shall be 2z 1,800 ppm when fuel
assemblies

w46h—a—oo-b4nas4ompoS-bu&nup-nnd-&ni&%a&~oai4¢huon&—4a—%ho
restriotedrange-ofFigure—T8-3-8-1-are stored in the spent fuel pool
and—o—0poh&—Guo1—pool—voG4i4oa%4on—hao—ao&—hoon—po;iosnod—a4aoo—&ho

If &ho—foqu4couonso—oS—spoo4£4oas4on—3v8,Inawo-aao—oppléoabLo-ond—the
spent fuel pool boron concentration is not within ite-limit, then
immediately:

1. Suspend movement of fuel assemblies in the spent fuel pool, and

2. &ither—tInitiate action to restore spent fuel pool boron
concentration to within ite-limit—erperform—a-—spent—fusl—pool
Med byttt

The provisions of Specification 3.0.C are not applicable.



MINIMUM DISCHARGE BURNUP (MWD/MTU)
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Table TS.4.1-2B (Page 1 of 2)

REV 108843483
TABLE TS.4.1-2B
MINIMUM FREQUENCIES FOR SAMPLING TESTS
TEST FREQUENCY
1. RCS Gross 5/week

o

10.

11.
AL
13.

Activity Determination

RCS Isotopic Analysis for DOSE
EQUIVALENT 1-131 Concentration

RCS Radiochemistry E determination

RCS lsotopic Analysis for Iodine
Including 1-131, I1-133, and I-135

RCS Radiochemistry (2)
RCS Tritium Activity
RCS Chemistry (C1",F", 02)

RCS Boron Concentration®(3)
RWST Boron Concentration

Boric Acid Tanks Boron Concentration
Caustic Standpipe NaOH Concentration

Accumulator Boron Concentration
Spent Fuel Pit Boron Concentration

1/14 days (when at power)

1/6 months(1l) (when at power)

a) Once per 4 hours, whenever
the specific activity ex-
ceeds 1.0 uCi/gram DOSE _
EQUIVALENT I-131 or 100/E
uCi/gram (at or above cold
shutdown), and

b) One sample between 2 and 6
hours following THERMAL
POWER change exceeding 15
percent of the RATED THERMAL
POWER within a one hour
period (above hot shutdown)

Monthly
Weekly
5/Week

2/Week (4)
Weekly

2/Week

Monthly
Monthly

MenthlyWeek]y+isds-



Table TS.4.1-2B (Page 2 of 2)
REV 108—-8/3403

TABLE TS.4.1-2B

MINIMUM FREQUENCIES FOR SAMPLING TESTS

TEST FREQUENCY

14. Secondary Coolant Gross Weekly
Beta-Gamma activity

15. Secondary Coolant Isotopic 1/6 months (5)
Analysis for DOSE EQUIVALENT
I1-131 concentration

16. Secondary Coolant Chemistry

pH 5/week (6)

pH Control Additive 5/week (6)

Sodium 5/week (6)
Notes:

1. Sample to be taken after a minimum of 2 EFPD and 20 days of POWER
OPERATION have elapsed since reactor was last subcritical for 48 hours
or longer.

2., To determine activity of corrosion products having a ha [-1life greater
than 30 minutes.

3. During REFUELING, the boron concentration shall be verified by chemical
analysis daily.

4. The maximum interval between analyses shall not exceed 5 days.

5. 1If activity of the samples is greater than 10% of the limit in
Specification 3.4.D, the frequency shall be once per month.

6. The maximum interval between analyses shall not exceed 3 days.



T$.4.20-1
REV

This surveillance is applicable whenever fuel is stored in the spent fuel
pool.

To verify that fuel assemblies in the spent fuel pool are stored in accordance
with the requirements of Specification 3.8.E.1.a.

A spent fuel pool inventory verification shall be performed within 7 days of

the completion of any fuel handiing campaign which involves the relocation of
fuel assemblies within the spent fuel pool or the addition of fuel assemblies
to the spent fuel pool.



5.6 FUEL HANDLING

A.

T8.5.6-1
REV 10883493

Criticality Consideration

b

S

The spent fuel storage racks are designed (Reference 1) and shall be
maintained with:

a. Fuel assemblies having a maximum U-235 enrichment of 5.0 weight
percent;

b.

be. Ky = 0.95 if fully flooded with-unberated water borated to 750
ppm, which includes an allowance for uncertainties as described in
Reference 23;

ed. New or spent fuel assemblies with a combination of discha
burnup, emd-initial enrichment and decay time in the unrestricted
range of Figures TS.3.8-1 or TS.3 8-2, as applicable, may be
allowed unrestricted storage in the spent fuel racks; and

de. New or spent fuel assemblies with a combination of |

scharge
burnup, emd-initial enrichment and time in the restricted
range of Figures TS.3.8-1 or 78.3.8-2, as ‘applicab

le, will be
stored in compliance with Figures TS.5.6-1 gh TS.5.6-212.

The new fuel storage racks are designed (Reference 1) and shall be
maintained with:

Fuel assemblies having a maximum U-235 enrichment of 5.0 weight
percent;

Kege = 0.95 if fully flooded with unborated water, which includes
an allowance for uncertainties as described in Reference 2; and

Keee = 0.98 if accidentally filled with a low density moderator
which resulted in optimum low density moderation conditions.

Fuel will not be inserted into a spent fuel cask in the pool, 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 fur all postulated
arrangements of fuel within the cask. The criticalit} analysis for
the TN-40 spent fuel storage cask was based on fresh fuel enriched to
3.85 weight percent U-235.

e u

The spent fuel storage pool is enclosed with a reinforced concrete
building having 12- to 18-inch thick walls and roof (Reference 1).
The pool and pool enclosure are Class I (seismic) structures that
afford protection against loss of integrity from postulated tornado
missiles. The storage compartments and the fuel transfer canal are
connected by fuel transfer slots that can he closed off with
pneumatically sealed gates. The bottoms of the slots are above the
tops of the active fuel in the fuel assemblies which will be stored
vertically in specially constructed racks.



T8.5.6-3
BEV 308—Sid00]

D. Spent Fuel ftorage Capacity

The spent fuel storage facility is & two-compartment pool that, if
completely filled with fuel storage racks, provides up to 1582 storage
locations. The southeast corner of the smell pool (poel no. 1) also
serves as the cask lay down area. During times when the cask is being
used, four racks are removed from the small pool. With the four

storage racks in the southeast corner of pool 1 removed, a total of

1386 storage locations are provided. To allow insertion of a spent fuel
cask. total storage is limited to 1386 assemblies, not including those
assemblies which can be returned to the reactor.

Reference

1. USAR, Section 10.2

2. "Criticality Analysis of the Prairie Island Units 1 & 2 Fresh and Spent
Fuel Racks", Westinghouse Commercial Nuclear Fuel Division, February 1993,

3. "Northern States Power Prairie Island Units 1 and 2 Spent Fuel Rack
Criticality Analysis Using Soluble Boron Credit", Westinghouse Commercial
Nuclear Fuel Division, February 1997.



FIGURE TS.5.
REV 108 9/3
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Fresh plel: Enrichments wp to 5.0 w/o U-235, no restrichjons on burnup

Chegerboard Region
B ed Fuel: Must satisfy minimum burnup requirements of Figurlads.5.6-2.

Unrestrcited Region
Burned Fuel: Must satisfy minimum burnup requirements of Figure TS.3 1.

L E R

Note: The Checkerboard and unrestricted regions can alternatively\ge
separated by a single row of vacant cells on each adjacent f4d

FIGURE TS.5.6-1 Spent Fuel Pool Burned/Fresh Checkerbvard Cell Layout



FIGURE T5.5.6-2
REV 108 9/3/93
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FIGURE TS.5.6-1
REV

Fresh Fuel: Must be less than or equal to nominal 4.95 w/o #*°U
No restrictions on burnup

Burned Muel: Must satisfy minimum burnup requirements
of Figures 7S.5.6-3 through 7S5.5.6-12 depending
on number of GAD rods in fresh fuel

FIGURE T5.5.6-1 Spent Fuel Pool Burned/Fresh Checkerboard Cell Layout



Interface

Fresh Fuel: Must be less than or equai to
nominal 4.95 wio **U
No restrictions on burnup

Burned Fuel: 3x3 Checkerboard Region
Must satisfy minimum burnup requirements
of Figures 7S.5.6-3 through T7S5.5.6-12

Burned Fuel: All Cell Unrestricted Region
Must satisfy minimum burnup requirements
of Figures 7S.3.8-1 or T5.3.8-2

URE T5.5.6-2 Spent Fuel Pool Checkerboard Interface Requirements
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FIGURE TS.5.6-6
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B.3.8-2
REV 308—843493

3.8 REFUELING AND FUEL HANDLING

Bases continued

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/replace-
ment 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 8) in
accordance with the methodology contained in {Reference 54). That methodology
ensures that the spent fuel rack multiplication factor, K, is less than 0.95
as recommended by ANSI 57.2-1983 (Reference 6) and NRC wim«:g”aofcxm 7).
The codes, methods and techniques contained in the methodology are used to
satisfy this criterion on K., The resulting Prairie Island spent fuel rack
eriticality analysis se-allows for the storage of fuel assemblies with
enrichments up to a maximum of 5.0 weight percent U-235 while maintaining K, <
0.95 including uncertainties and credit for soluble boron. In addition, sub-
eriticality of the pool (K, < 1.0) is assured on a 95/95 basis, without the
presence of the soluble boron in the pool. Credit is taken for radicactive
decay time of the spent fuel and for the presence of fuel rods containing
Gadolinium burnabie poison.

The Prairie Island specific criticality analysis (Reference 8) utilized the
following storage configurations—es—¥egiens 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 regienstorage configuration utilizes a checkerboard loading
pattern to accommodate new or low burnup fuel with a maximum enrichment of
5.0 wte U-235. This configuration stores "burned" and "fresh" fuel
assemblies in a 2x23x3 checkerboard pattern as shown in Figure 78.5.6-1.
Fuel assemblies stored in "burned" cell locations are selected based on a
combination of fuel assembly type, initial enrichment, discharge burnup and
decay time (Figures T$.5.6-3 through TS.5. 6-12)must—have—an—initial

D e i S T s = " = T e S SURaT e ey
#equirement. The criteria for the fuel stored in the “"burned" locations is
also dependent on the number of rods containing Cadolinium in the center
“fresh" fuel assembly. The use of empty cells is also an acceptable option
for the "burned" cell locations. This will allow the storage of new or low
burnup fuel assemblies in the outer rows of the spent fuel storage racks
because the area outside the racks can be considered to be empty cells.



B.3.8-2 Continuation

Fuel assemblies that fall into the restricted range of Figures T5.3.8-1 or
T78.3.8-2 are nw.m to be stored in "fresh" cell locations as shown in
Figure 78.5.6-1. The criteria included in Flgures T8.3 '8‘1 m 1‘9,5 8-2
for the ulmts.w of fuel assemblies to be stored in
locations uwmammtmu fuel nmamy ;
enrichment, decay time and discharge burnup
ﬂ£;och——oo$L«4oooG4ono-oon—hnao-on&&oh-oa&o—up—&o—SvO—uGQ—U-SJS—ULGh—no
FoqutFeneRis—for —burhup—er—burnable—absorbere

The second regiemstorage configuration does not utilize any special loading
pattern. Fuel assemblies with burnup, amd-initial enrichmente and decay
time which fall into the unrestricted range of Figures TS.3.8-1 or T§5.3. 8-
2, as applicable, can be stored anywhere in the region with no special
placement restrictions.-—Fuel—essembiies—which—fallinte-the restricted

Fangeotb i pare T8 3Bt et be b tered—in—the checkerbosrd repion—ih
Hee ot danee—with-SpeeiiieationS5-6 ht -




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.5.6-32).

Specifications 3.8.E.1, 5.6.A.1.d and 5.6.A.1.e ensure that fuel is stored in
the spent fuel racks in accordance with the storage configurations assumed in
the Prairie Tsland srent fuel rack eriticality analysis (Reference 8).

R e
B B e e L B T L 5 L S g
G e

The Prairie Island spent “uel pool criticality analysis addresses all the fuel
types currently stored in che spent fuel pool and in use in the reactor. The
fuel types considered in the anaiysis include the Westinghouse Standard (STD),
OFA, and Vantage Plus designs, and the Exxon fuel assembly types in storage in
the Prairie Island spent fuel pool. The OFA designation on the figures in
Sections 3.8 and 5.6.A bound all of the Westinghouse OFA and Vantage Plus fuel
assemblies at Prairie Island. The STD designation on the figures in Sections
3.8 and 5.6.A bound all of the Westinghouse STD and Ex:on fuel assemblies at
Prairie Island,

Most accident conditions in the spent fuel pool dewill not result in an

signifieant-increase in K¢ of the racks inthe-setivity—eof either of the two
regiensstorage configurations. Examples of theose accident conditions which
will not result in an increase in K, are—thelocs—oi—ecooting—the—dropping—of

a fuel assembly drop on the top of the racks, and-the-dreppingef-a fuel
assembly drop between rack modules and wall (rack design precludes this

condition), and a drop or placement of a fuel assembly into the cask loading
area of the small pool. However, two accidents can be postulated which that
could increase %“he-reactivity. The first postulated accident would be a loss
of the fuel pool coeling system and the second would be a misload of a fuel




B.3.8-3 Continuation

assembly into & cell for which the restrictions on location, enrichment,
burnup, decay time or Gadolinium credit are not satisfied,

For an occurrence of these postulated accident corditions, the double
contingency principle of ANSI/ANS-8.1-1983-3416--1-1825 can be applied. This
states that one is not required to assume two unlikely, independent, concurrent
events to ensure protection against a criticality accident. Thus, for these
posﬁulntoﬂ_aaciéanchondttioas;1thsgytusnnca_ofAaadx:ioaglfjhiﬁhiﬁibéﬁhhﬁiﬁ'thh
spent fuel ponl water (above the 750 ppm required to maintain K, less than
0.95 under normal conditions) can be assumed as a realistic initial condition
since not assuming its presence would be a second unlikely event.

The—double—centingency prineiplo—alliors eroditforsoluble-boron uwnder—abnormal
SF—aoeident—6oRditions —6iRee—oniy—atingleaceident Reed-be—considered—at—one
HAHe—— F o —eRampto—tho Mot —Sovero—aooideni—seonario—is—the—aceidental
wieloading—eofafuel ascenbly—inte -« -rack-Location—for—which-the—restrictions
bttt
Hhereasetheteastivityinspent—fuel+eeks—Calculations were performed
(Reference 8) to determine the amount of soluble boron required to offset the
highest reactivity increase caused by either of these postulated accidents and
to maintain K. less than or equal to 0.95. It was found that a spent fuel
pool boron concentration of 1300 ppm was adequate Tto mitigate these postulated
criticality related accidents and to maintain K., less than or equal to 0.95.-
Specification 3.8.E.2 ensures the spent fuel pool contains adequate dissolved
boron

—aRyime—fuelassenbiies with—a—combinationof burnup—and—inivial
enriehibent—in—the restrieted ranpe—of FipgureI8-3-8-1 are stored—inthefuel
poo%—iuutdrqspon6—£uo4-9oo4-ao&&£4oeG4on—h0a—no&—booa—po&&osnod—e&noo—&ho—lao&
effoet—of—the—solubleo-boron—weuld-to compensate for the increased reactivity
caused by a mispositioned fuel assembly or a loss of spent fuel pool cooling.
The 1800 ppm spent fuel pool boron concentration limit in Specification 3.8.E.2

was chosen to be consistent with the boron concentration limit required by
Specification 3.8.B.1.c fo. a spent fuel cask containing fuel.




3.8 REFUELINC AND FUEL HANDLING

Bases continued

Specification 5.6.A.1.c requires that the spent fuel rack K., be less than or
equal to 0. 95 when flooded with water borated to 750 ppm. A spent fuel pool
boron dilution analysis was performed which confirmed that sufficient time is
available to detect and mitigate a dilution of the spent fuel pool before the
0.95 Kye¢ design basis is exceeded. The spent fuel pool boron dilution analysis
concluded that an unplanned or inadvertent event which could result in the
dilution of the spent fuel pool boron concentration from 1800 ppm to 750 ppm is
not a credible event.

When the requirements of Specification 3.8 E.1.a are not met, immediate action
must be taken to move any non complying fuel assembly to an acceptable location
to preserve the double contingency principle assumption of the criticality
accident analysis.

When the ' -
concentration of boron in the spent fuel pool is less than required by
Specification 3.8 . E.2.a, 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

% AR : ' : — » ratie be e-be
position- The suspension of fuel movement is not intended to preclude movement
of a fuel assembly to a safe position.
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USAR, Section 10.2.1.2
USAR, Section 14.5.1
USAR, Section 10.3.7

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

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

. WCAP-1441€-NP-A, "Westingnouse Spent Fuel Rack Criticality Analysis

Methodology", Revision 1, November 1996.

. American Nuclear Seciety, "American Naticnal Standard Design

Requirements for Light Water Reactor Fuel Storage Facilities at Nuclear
Power Plants", ANSI/ANS-57. 2 1983 October 7, 1983,

‘Nuclear Regulatory Commission, Letter to All Power Reactor Licensees

from B. K. Crimes, "OT Position for Review and Acceptance of Spent Fuel
Storage and Handling Applications*, April 14, 1978,

"Northern States Power Prairie Island Units 1 and 2 Spent Fuel Rack
Criticality Analysis Using Soluble Boron Craéu:" Westinghouse
Commercial Nuclear Fuel Division, February 1997.
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This surveillance verifies that the fuel assemblies in the spent fuel
storage racks are stored in accordance with the requirements of
Specifications 3.8.E.1, 5.6.A.1.d and 5.6.A.1.e.

The surveillance is required to be completed within 7 days after the
completion of any fuel handling campaign which invelves the relocation of
fuel assemblies within the spent fuel pool or the addition of fuel
assemblies to the spent fuel pool. The extent of a fuel handling campaign
will be defined by plant administrative procedures. Examples of a fuel
handling campaign would include all of the fuel handling performed during a
refueling outage or associated with the placement of new fuel into the
spent fuel pool.

It is not the intent of this surveillance to require the completion of a
spent fuel pool inventory verification during interruptions in fuel
handling during a defined fuel handling campaign. No spent fuel pool
inventory verification is required following fuel movements where no fuel
assemblies are relocated to different spent fuel rack locations.

The 7 day allowance for completion of this surveillance provides adeguate
time for the completion of a spent fuel pool inventory verification while
minimizing the time a fuel assembly may be misloaded in the spent fuel
pool. 1If a fuel assembly is misloaded during a fuei handling campaign, the
minimum boron concentration required by Specification 3.8.E.2 will enjure
that the spent fuel rack K,i remains within limits until the spent fuel
pool inventory verification is performed.
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Revised Technical Specification Pages

txhibit C consists of revised and new pages for the Prairie Island Nuclear
Generating Plant Technical Specifications with the proposed changes
incorporated. The revised and new pages are listed below:
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AFPENDIX A TECHNICAL SPECIFICATIONS
LIST OF FICURES

TITLE

Reactor Core Safety Limits

Unit 1 and Unit 2 Reactor Coolant System Heatup Limitaticns
Unit 1 and Unit 2 Reactor Coolant System Cooldown Limitations
DOSE EQUIVALENT I-131 Primary Coolant Specific Activity Limit
Versus Percent of RATED THERMAL POWER with the Primary Coolant
Specific Activity >1.0 uCi/gram DOSE EQUIVALENT 1-131

Spent Fuel Pool Unrestricted Region Burnup and Decay Time
Requirements - OFA Fuel
Spent Fuel Pool Unrestricted Region Burnup and Decay Time
Requirements - STD Fuel

Required Shutdown Margin Vs Reactor Boron Concentration
Shield Building Design In-Leakage Rate

Spent Fuel Pool Burned/Fresh Checkerboard Cell Layout
Spent Fuel Pool Checkerboard Interface Requirements

Spent Fuel Pool Checkerboard Region Burnup and Decay Time
Requirements - OFA Fuel, No GAD

Spent Fuel Pool Checkerboard Region Burrnup and Decay Time
Requirements - STD Fuel, No GAD

Spent Fuel Pool Checkerboard Region Burnup and Decay Time
Requirements - OFA Fuel, 4 GAD

Spent Fuel Pool Checkerboard Region Burnup and Decay Time
Requirements - STD Fuel, 4 GAD

Spent Fuel Pool Checkerboard Region Burnup and Decay Time
Requirements - OFA Fuel, 8 GAD

Spent Fuel Pool Checkerboard Region Burnup and Decay Time
Requirements - STD Fuel, 8 GAD

Spent Fuel Pool Checkerboard Region Burnup and Decay Time
Requirements - OFA Fuel, 12 GAD

Spent Fuel Pool Checkerboard Region Burnup and Decay Time
Requirements - STD Fuel, 12 GAD

Spent Fuel Pool Checkerboard Region Burnup and Decay Time
Requirements - OFA Fuel, 16 or More GAD

Spent Fuel Pool Checkerboard Region Burnup and Decay Time
Requirements - STD Fuel, 16 or Hore GAD

Origin of Safety Limit Curves at 2235 psig with delta-T Trips
and Locus of Reactor Conditions at which SG Safety Valves Open
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T8.3.8-4

Small Spent Fuel Pool Restrictions

No more than 45 recently discharged assemblies shall be located in the
small pool (pool No. 1).

Spent Fuel Pool Special Ventilation System

i.

Both trains of the Spent Fuel Pool Special Ventilation System
shall be OPERABLE at all times (except as specified in 3.8.D.2 and
3.8.D.3 below).

With one train of the Spent Fuel Pool Special Ventilation System
inoperable, fuel handling operations and crane operations with
loads over spent fuel (inside the spent fuel pool enclosure) are
permissible during the following 7 days, provided the redundant
train is demonstrated OPERABLE prior to proceeding with those
operations.

With both trains of the Spent Fuel Pool Special Ventilation System
inoperable, suspend all fuel handling operations and crane
operations with loads over spent fuel (inside the spent fuel pool
enclosure).

The provisions of specification 3.0.C are not applicable.

Spent Fuel Pool Storage

5

Fuel / ssembly Storage

a. The combination of initial enrichment, burnup and decay time of
each spent fuel assembly stored in the spent fuel pool shall be
within the unrestricted range of Figures 7S5.3.8-1 or T§.3.8-2,
as applicable, or fuel assemblies shall be stored '~ accordance
with Specification 5.6.A.1.e.

b. If the requirements of 3.8.E.1.a are not met, immediately
initiate action to move any noncomplying fuel assembly to an
acceptable location,

¢. The provisions of Specification 3.0.C are not applicable.

Spent Fuel Pool Boron Concentration

a. The spent fuel pool boron concentration shall be = 1,800 ppm
when fuel assemblies are stored in the spent fuel pool.

b. 1f the spent fuel pool boron concentration is not within limict,
then immediately:

1. Suspend movement of fuel assemblies in the spent fuel pool,
and

2. Initiate action to restore spent fuel pool boron
concentration to within limit.

¢. The provisions of Specification 3.0.C are not applicable.
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TABLE TS.4.1-2B

MINIMUM FREQUENCIES FOR SAMPLING TESTS

TEST
1. RCS Gross
Activity Determination
2. RCS Isotopic Analysis for DOSE
EQUIVALENT 1-131 Concentration
3. RCS Radiochemistry E determination
4., RCS Isotopic Analysis for lodine
Including I-131, I-133, and 1-135
5. RCS Radiochemistry (2)
6. RCS Tritium Activity
7. RCS Chemistiy (C1",F", 02)
8. RCS Boron Concentration*(3)
9. RWST Boron Concentration
10. Boric Acid Tanks Boron Concentration
11. Caustic Standpipe NaOH Concen® (ion
12. Accumulator Boron Concentration
13, Spent Fuel Pit Boron Comncentration

— TREQUENCY
5/week

1/14 days (when at power)

1/6 months(l) (when at power)

a) Once per 4 hours, whenever
the specific activity ex-
ceeds 1.0 uCi/gram DOSE _
EQUIVALENT I1-131 or 100/E
uCi/gram (at or above cold
shutdown), and

b) One sample between 2 and 6
hours following THERMAL
POWER change exceeding 15
percent of the RATED THERMAL
POWER within a one hour
period (above hot shutdown)

Monthly

Weekly

5/Week

2/Week (&)

Weekly

2/Week

Monthly

Monthly

Weekly
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TABLE TS.4.1-2B
MINIMUM FREQUENCIES FOR SAMPLING TESTS
TEST IO, | i S—
14. Secondary Coolant Cross Weekly
Beta-Gamma activity
15. Secondary Coolant Isotopic 1/6 months (5)

Analysis for DOSE EQUIVALENT
1-131 concentration

16. Secondary Coolant Chemistry

pH 5/week (6)

pH Control Additive 5/week (6)

Sodium 5/week (6)
Notes:

1. Sample to be taken after a minimum of 2 EFPD and 20 days of POWER
OPERATION have elapsed since reactor was last subcritical for 48 hours
or longer.

2. To determine activity of corrosion products having a half-life greater
than 30 minutes.

3. During REFUELING, the boron concentration shall be verified by chemical
analysis daily.

4. The maximum interval between analyses shall not exceed 5 days.

5. If activity of the samples is greater than 10% of the limit in
Specification 3.4.D, the frequency shall be once per month.

6. The maximum interval between analyses shall not exceed 3 days.




TS.4.20-1
REV

4.20 Spent Fuel Pool Storage Configuration
Applicability

This surveillance is applicable whenever fuel is stored in the spent fuel pool.

Objective

To verify that fuel assemblies in the spent fuel pool are stored in accordance
with the requirements of Specification 3.8.E.l1.a.

Specification

A spent fuel pool inventory verification shall be performed within 7 days of the
completion of any fuel handling campaign which involves the relocation of fuel
assemblies within the spent fuel pool or the addition of fuel assemblies to the
spent fuel pool.
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5.6 FUEL HANDLING
Criticality Consideration
1. The spent fuel storage racks are designed (Reference 1) and shall be

maintained with:

a. Fuel assemblies having a maximum U-235 enrichment of 5.0 weight
percent;

b. K¢ < 1.0 if fully flooded with unborated water, which includes an
allowance for uncertainties as described in Reference 3;

€. Kgge = 0.95 if fully flooded with water borated to 750 ppm, which
includes an allowance for uncertainties as described in Reference
3;

d. New or spent fuel assemblies with a combination of discharge
burnup, initial enrichment and decay time in the unrestricted
range of Figures TS.3.8-1 or T§.3.8-2, as applicable, may be
alloved unrestricted storage in the spent fuel racks; and

e. New or spent fuel assemblies with a combination of discharge
burnup, initial enrichment and decay time in the restricted range
of Figures TS.3.8-1 or TS.3.8-2, as applicable, will be stored in
compliance with Figures TS.5.6-1 through 75.5.6-12.

The new fuel storage racks are designed (Reference 1) and shall be
maintained with:

a. Fuel assemblies having a maximum U-235 enrichment of 5.0 weight
percent;

b. Kee = 0.95 if fully flooded with unborated water, which includes
an allowance for uncertainties as described in Reference 2: and

¢. Kye = 0,98 if accidentally filled with a low density moderator
which resulted in optimrum low density moderation conditions.

Fuel will not be inserted into a spent fuel cask in the pool, 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 criticality analysis for
the TN-40 spent fuel storage cask was based on fresh fuel enriched to
3.85 weight percent U-235,

Spent Fuel Storage Structure

The spent fuel storage pool is enclosed with a reinforced concrete
building having 12- to 18-inch thick walls and roof (Reference 1).
The pool and pool enclosure are Class 1 (seismic) structures that
afford protection against loss of integrity from postulated tornado
missiles. The storage compartments and the fuel transfer canal are
connected by fuel transfer slots that can be closed off with
prneumatically sealed gates. The bottoms of the slots are above the
tops of the active fuel in the fuel assemblies which willi be stored
vertically in specially constructed racks.
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D. Spent Fuel Storage Capacity

The spent fuel storage facility is a two-compartment pool that, if
completely filled with fuel storage racks, provides up to 1582 storage
locations. The southeast corner of the small pool (pool no. 1) also
serves as the cask lay down area. During times when the cask is being
used, four racks are removed from the small pool. With the four

storage racks in the southeast corner of pool 1 removed, a total of

1386 storage locations are provided. To allow insertion of a spent fuel
cask, total storage is limited to 1386 assemblies, not including those
assemblies which can be returned to the reactor.

Reference

1. USAR, Section 10,2

2. "Criticality Analysis of the Prairie Island Units 1 & 2 Fresh ani Spent
Fuel Racks", Westinghouse Commercial Nuclear Fuel Division, February 1993.

3. "Northern States Power Prairie Island Unicts 1 and 2 Spent Fuel Rack
Criticality Analysis Using Soluble Boron Credit", Westinghouse Commercial
Nuclear Fuel Division, February 1997,
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Fresh Fuel: Must be less than or equal to nominal 4.95 w/o *°U
No restrictions on burnup

Burned Fuel: Must satisfy minimum burnup requirements
of Figures T7S5.5.6-3 through T7S.5.6-12 depending
on number of GAD rods in fresh fuel

FIGURE TS.5.6-1 Spent Fuel Pool Burned/Fresh Checkerboard Cell Layout




FIG

URE

Interface

15.95

6-2

Spent Fuel Pool

NN
it
EEEE
ENEE
TETA

FIGURE TS.5.6-2
REV

Fresh Fuel: Must be less than or equal to

nominal 4.95 w/o “**U
No restrictions on burnup

Burned Fuel: 3x3 Checkerboard Region

Must satisfy minimum burmup requirements
of Figures 75.5.6-3 through 7S.5.6-12

Burned Fuel: All Cell Unrestricted Region

Must satisfy minimum burmup requirements
of Figures 7$.3.8-1 or TS.3.8-2

Checkerboard Interface Requirements
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3.8 REFUELING AND FUEL HANDLING

Bases continued

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/replace-
ment 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
8) in accordance with the methodology contained in Reference 5. That
methodology ensures that the spent fuel rack multiplication factor, K.,
is less than 0,95 as recommended by ANSI 57.2-1983 (Reference 6) and NRC
guidance (Reference 7). The codes, methods and techniques contained in
the methodology are used to satisfy this criterion on K. The resulting
Prairie Island spent fuel rack criticality analysis allows for the
storage of fuel assemblies with enrichments up to a maximum of 5.0 weight
percent U-235 while maintaining K, < 0.95 including uncertainties and
credit for soluble boron. 1In addition, sub-criticality of the pool (K¢
< 1.0) is assured on a 95/95 basis, without the presence of the soluble
boron in the pool. Credit is taken for radicactive decay time of the
spent fuel and for the presence of fuel rods containing Cadolinium
burnable poison.

The Prairie Island specific criticality analysis (Reference 8) utilized
the following storage configurations 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 storage configuration utilizes a checkerboard loading
pattern to accommodate new or low burnup fuel with a maximum
enrichment of 5.0 wtd U-235, This configuration stores "burned" and
"fresh" fuel assemblies in a 3x3 checkerboard pattern as shown in
Figure TS.5.6-1. Fuel assemblies stored in "burned" cell locations
are selected based on a combination of fuel assembly type, initial
enrichment, discharge burnup and decay time (Figures TS.5.6-3 through
TS.5.6-12). The criteria for the fuel stored in the "burned"
locations is also dependent on the number of rods containing
Gadolinium in the center "fresh" fuel assembly. The use of empty
cells is alsec an acceptable option for the "burned" cell locations.
This will allow the storage of new or low burnup fuel assemblies in
the outer rows of the spent fuel storage racks because the area
outside the racks can be considered to be empty cells.
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3.8 REFUELING AND FUEL HANDLING
Bases continued

Fuel assemblies that fall into the restricted range of Figures
TS§.3.8-1 or TS.3.8-2 are required to be stored in “"fresh" cell
locations as shown in Figure T§.5.6-1, The criteria included in
Figures TS.3.8-1 and T§.3.8-2 for the selection of fuel assemblies to
be stored in the "fresh" cell locations is based on a combination of

fuel assembly type, initial enrichment, decay time and discharge
burnup.

2. The second storage configuration does not utilize any special loading
pattern. Fuel assemblies with burnup, initial enrichment and decay
time which fall into the unrestricted range of Figures TS.3 8-1 or
T6.3.8-2, as applicable, can be stored anywhere in the region with no
spevial placement restrictions.

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 T$.5.6-2).

Specifications 3.8.E.1, 5.6.A.1.d and 5.6.A.1.e ensure that fuel is
stored in the spent fuel racks in accordance with the storage
configurations assumed in the Prairie Island spent fuel rack criticality
analysis (Reference 8).

The Prairie Island spent fuel pool criticality analysis addresses all the
fuel types currently stored in the spent fuel pool and in use in the
reactor. The fuel types considered in the analysis include the
Westinghouse Standard (STD), OFA, and Vantage Plus designs, and the Exxon
fuel assembly types in storage in the Prairie Island spent fuel pool.

The OFA designation on the figures in Sections 3.8 and 5.6.A bound all of
the Westinghouse OFA and Vantage Plus fuel assemblies at Prairie Island.
The STD designation on the figures in Sections 3.8 and 5.6.A bound all of
the Westinghouse STD and Exxon fuel assemblies at Prairie Island.

Most accident conditions in the spent fuel pool will not result in an
increase in K, of the racks in either of the two storage configurations.
Examples of those accident conditions which will not result in an
increase in K., are a fuel assembly drop on the top of the racks, a fuel
asvembly drop between rack modules and wall (rack design precludes this
condition), and a drop or placement of a fuel assembly into the cask
loading area of the small pool. However, two accidents can be postulated
which could increase reactivity. The first postulated accident would be
a loss of the fuel pool cooling system and the second would be a misload
of a fuel asrembly into a cell for which the restrictions on location,
enrichment, burnup, decay time or Gadolinium credit are not satisfied.
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3.8 REFUELING AND FUEL HANDLING
Bases continued

For an occurrence of these postulated accident conditions, the double
contingency principle of ANSI/ANS-8.1-1983 can be applied. This states
that one is not required to assume two unlikely, independent, concurrent
events to ensure protection against a criticality accident. Thus, for
these postulated accident conditions, the presence of additional soluble
boron in the spent fuel pool water (above the 750 ppm required to
maintain K, less than 0.95 under normal conditions) can be assumed as a
realistic initial condition since not assuming its presence would be a
second unlikely event.

Calculations were performed (Reference 8) to determine the amount of
soluble boron required to offset the highest reactivity increase caused
by either of these postulated accidents and to maintain K, less than or
equal to 0.95. It was found that a spent fuel pool boron concentration
of 1300 ppm was adequate to mitigate these postulated criticality related
accidents and to maintain K, less than or equal to 0.95. Specification
3.8.E.2 ensures the spent fuel pool contains adequate dissolved boron to
compensate for the increased reactivity caused by a mispositioned fuel
assembly or a loss of spent fuel pool cooling. The 1800 ppm spent fuel
pool boron concentration limit in Specification 3.8.E.2 was chosen to be
consistent with the boron concentration limit required by Specification
3.8.B.1.c for a spent fuel cask containing fuel.

Specification 5.6.A.1.c requires that the spent fuel rack K,y be less
than or equal to 0.95 when flooded with water borated to 750 ppm. A
spent fuel pool boron dilution analysis was performed which confirmed
that sufficient time is available to detect and mitigate a dilution of
the spent fuel pool before the 0.95 K, design basis is exceeded. The
spent fuel pool boron dilution analysis concluded that an unplanned or
inadvertent event which could result in the dilution of the spent fuel
pool boron concentration from 1800 ppm to 750 ppm is not a credible
event,

When the requirements of Specification 3.8.E.1.a are not met, immediate
action must be taken to move any non complying fuel assembly to an
acceptable location to preserve the double contingency principle
assumption of the criticality accident analysis.

When the concentration of boron in the spent fuel pool is less than
required by Specification 3.8.E.2.a, immediate action must be taken to
preclude the occurrence of an accident or to aitigate 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. The suspension of fuel movement is not
intended to preclude movement of a fuel assembly to a safe position.
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4.20 Spent Fuel Pool Storasze Configuration
Bases

This surveillance verifies that the fuel assemblies in the spent fuel
storage racks are stored in accordance with the requirements of
Specifications 3.8.E.1, 5.6.A.1.d and 5.6.A.1.e.

The surveillance is required to be completed within 7 days after the
completion of any fuel handling campaign which involves the relocation of
fuel assemblies within the spent fuel pool or the addition of fuel
assemblies to the spent fuel pool. The extent of a fuel handling campaign
will be defined by plant administrative procedures. Examples of a fuel
handling campaign would include all of the fuel handling performed during a
refueling outage or associated with the placement of new fuel into the
spent fuel pool.

It is not the intent of this surveillance to require the completion of a
spent fuel pool inventory verification during interruptions in fuel
handling during a defined fuel handling campaign. No spent fuel pool
inventory verification is required following fuel movements where no fuel
assemblies are relocated to different spent fuel rack locations.

The 7 day allowance for completion of this surveillance provides adequate
time for the completion of a spent fuel pool inventory verification while
minimizing the time a fuel assembly may be misloaded in the spent fuel
pool. If a fuel assembly is misloaded during a fuel handling campaign, the
minimum boron concentration required by Specification 3.8.E.2 will ensure
that the spent fuel rack K., remains within limits until the spent fuel
pool inventory verification is performed.




Exhibit D

Prairie Island Nuclear Generating Plant
February 21, 1997 Revision to
License Amendment Request Dated July 28, 1995

Prairie Island
Spent Fuel Pool Dilution Analysis



