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EM 1

REFUELING BORON CONCE®




DEFINITIONS
REACTOR OPERATING CONDITIONS (Continued)
Cold Shutdown Condition (Operating Mode 4)

The reactor coolant Tcold is Yess than 210°F and the reactor coolant s

at shutdown boron conceatration,

Refueling Shutdown Condition (Operating Mode $)

The resctor coolant 1s at refueling boron concentration and T is less

cold
than 210°F.

Refueling Operation

Any operation involving the shuffling, removal, or replacement of nuclear

fuel, CEA's, or startup sources.

The Refueling Boron Concentration /?GD

A reactor coolant boron concentration of at least Eﬂés-ppﬁ. which corre-

sponds to a shutdown margin of not less than 5% with all CEA's withdrawn.

Shutdown Boron Concentration

The boron concentration required to make the reactor subcritical by the

amount defined in paragraph 2.10.

Refueling Outage or Refueling Shutdown

A plant outage or shutdown to perform refueling operations upon reaching

the planned fuel depletion for a specific core.

Plant Operating Cycle

The time period from a Refueling Shutdown to the next Refueling Shutdown.

Anendment No. Zﬁ.”.“.“ ’ ,’1




e (Continued)

a. One of the operable charging pumps may be remove.. from service
provided two charging pumps are operable within 24 hours.

b. Both boric acid pumps may be out of service for 24 hours.

¢. One concentrated boric acid tank may be out of service provided
a minimum of 68 inches of 6-1/4 percent to 12 percent b{ weight
boric acid solution at a temperature of at least 20°F above
saturation temperature is contained in the operable tank and
zrov1ded that the tank is restored to operable status within 24
ours.

d. Only one flow path from the concentrated boric acid tanks to
the reactor coolant system may be operable provided that either
the other flow ?ath from the concentrated boric acid tanks to
the reactor coolant system or the flow path from the SIRW tank
;o the charging pumps is restored to operable status within 24

ours,

e. One channel of heat tracing may be out of service provided it
is restored to operable status within 24 hours.

f. One level instrument on each concentrated boric acid tank may
be out of service for 24 hours.

Basis

The chemical and volume control sztem provides control of the reactor
coolant system boron 1nventory.( This is normally accomplished by
using any one of the three charging bumps in series with one of the two
boric acid pumps. An alternate method of boration will be to use the
charging pumps directly from the SIRW storage tank. A third method will
be to depressurize and use the safety injection pumps. There are two
sou;ces of borated water available for injection through three different
paths.

(1) The boric acid pumps can deliver the concentrated boric acid tank
contents (6-1/4 - 12 weignht percent concentration of boric acid) to
the charging pumps. The tanks are located above the charging pumps
so that the boric acid will flow by gravity without being pumped.

(2) The safety injection pumps can take suction from the SIRW tank which
maintains a boric acid concentration greater than the required
refueling concentration.
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2.0 MIT TIONS FOR OPERATION
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Applicability

Applies to the operating status of the emergency core cooling system,

Objective

To assure operability of equipment required to remove decay heat from
the core.

Specifications

(1) Minimum Requirements

The reactor shall not be made critical unless all of the following
conditions are met:

a. The SIRW tank contains not less than 283,000 gallons of water

with a boron concentration of at leagt(3866 ppm at a temperature
not less than 50°F, ynatiiing, e Yo |

b. One means of temperature indication (local) of the SIRW tank is
operable.

¢. A1l four safety injection tanks are operable and pressurized to
at least 240 psig with a tank liguid of at least 116.2 inches
(67%) and a maximum level of 128.1 inches (74%) with refueling
boron concentration,

d. One level and one pressure instrument is operable on each safety
injection tank.

e, One low-pressure safety injection pump is operable on each bus.
f. One high-precsure safety injection pump is operable on each bus.

¢.  Both shutdown heat exchangers and three ot four component cooling
heat exchangers are operable.

h. Piping and valves shall be operable to provide two flow paths
from the SIRW tank to the reactor coolant system,

i. Al] valves, piping and interlocks associated with the above
components and required to function during accident conditions
are operable. HCV-2914, 2934, 2974, and 2954 shal) have power
removed from the motor operators by locking open the circuit
breakers in the power supply lines to the valve motor operators.
FCV=326 shall be locked open.

2-20 Amendment No. 17,32.43,183,.117, I
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(3) Protection Against Low Temperature Overpressurization

The foilowing 1imiting conditions shall be wpplied during scheduled
heatups and cooldowns. Disabling of the HPS! pumps need not be
required if the reactor vessel head, a pressurizer safety valve, or
a PORV 1s removed.

Whenever the reactor coolant system cold leg temperature is below
320°F, at leest one (1) HPSI pump shall be disabled.

Whenever the reactor coolant system cold leg temperature is below
312°F, at least two (2) HPSI pumps shall be disabled.

Whenever the reactor coolant system cold leg temperature is below
271°F, all three (3) HPSI pumps shall be disabled.

In the event that no charging pumps are operable, a single HPSI
pump may be made operable and utilized for boric acid injection
to the core.

Basis

The normal procedure for starting the reactor is to first heat the reactor
coolant to near operating temperature by running the reactor coolant pumps.
The reactor is then made critical by withdrawing CEA's and diluting boron
in the reactor coolant. With this mode of start-up, the energy stored in
the reactor coolant during the approach to criticality is substantially
equal to that during power operation snd therefore all engineered safety
features and auxiliary cooling systems are required to be fully operable.
During Tow power physics tests at low temperatures, there is a negligible
amount of stored energy in the reactor coolant; therefore, an accident
comparable in severity to the design basis accident is not possible and

the engineered safeguards systems are not required.

.

vt f P B
The SIRW tank containsﬁb—an?1Tﬁm of 283,000 gallons of usable water contain-
ing at least 3868 ppm boronl!/, This {s sufficient boron concentration to | -

provide a shutdown margin of 5%, including allewances for uncertainties,
with all control rods withdrawn and a new core at a temperature of 60°F,(2)

The 1imits for the safety injection tank pressure and volume assure the
required amount of water injection during an accident and are based on
values used for the accident analyses. The minimum 116.2 inch level
corresponds to & volume of 825 ft snd the maximum 128.1 inch level
corresponds to & volume of B895.5 ftd,

Prior to the time the reactor is brought critical, the valving of the safety
injection system must be checked for correct alignment and appropriate
valves locked. Since the system is used for shutdown cooling, the valving
uilltbe changed and must be properly aligned prio~ to start-up of the
reactor,

2-22 Amendment No. 17,29,43.47.84,74,77,100,187
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2.8 Refuelin n ontinue

incident could occur during the refueling operaiions that would result in
& hazard to public health and safety.(l) Wwhenever cncngos are not being
made in core geometry one flux monitor is sufficient. This permits
saintenance of the instrumentation. Continuous menitoring of radiation
levels and neutron flux provides immediate indication of an unsafe condi~

tion. The shutdow cooling pump is used to maintain a uniform boren
concentration,

The shutdown margin as indicated will koos the core subcritical even 1f

411 CEA's were withdrawn from the core. During refueling operations, the
reactor refueling cavity is f11led with approximately 280,000 gallons of /U
borated water. The borcn concentraiton of this water (at leas oom | £
boron) s sufficient to maintain the reactor subcritical by mo an 5X,
including allowance for uncertainties, in the cold condition with all rods
withdrawn. (2) Periodic checks of refueling water boron cuiicentration

ensure the proper shutdown margin. Communication requirements allow the
control room operator to inform the refueling machine operator of any

impending unsafe condition detected from the main control board indicators
during fuel movement,

In addition to the above engineered safety features, interlocks are
utilized during rcfuoling operations to ensure safe handling. An excess
weight interlock is provided on the 11fting hoist to prevent movement of
more than one fuel assembly at a time. In addition, interlocks on the
suxiliary building crane will prevent the trolley from being moved over
storage racks containing irradiated fuel, except as necessary for the
handling of fuel. The restriction of not moving fuel in the reactor for
a period of 72 hours after the power has been removed from the core takes
advantage of the decay of the short half-life fission products and a)lows
for any failed fue) to pur?o itself of fission gases, thus reducing the
consequences of fuel handling accident.

The ventilation air for both the containment and the spent fuel pool area
flows through absolute particulate filters and radiation monitors before
discharge at the ventilation discharge duct. In the event the stack
discharge should indicate a release in excess of the limits in the
technical specifications, the containment ventilation flow paths will b
closed automatically and the auxiliary building ventilation flow paths
will be closed manually. In addition, the exhaust ventilation ductwork
from the spent fuel storage area is equipped with a charcoal filter which
u1111b0 :;;ual1y put into operation whenever irradiated fue!l is being
handled.

References

(1) H‘%AR. Section 9.5
(Z)U/SAR. Section 9.5.1.2 T

2-39 Amendment No. 24,785,192, 7/
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(3)

(4)

in ontinu

Containment High Radiation (Afr Monitoring) (Continued)

The setpoints for the isolation function will be calculated in
accordance with the ODCM.

tach channe! is supplied from a separste instrument A L. bus
and each auxiliary relay requires power to operate. On failure
of & single A.C. supply, the A and B matrices will assume @
one-out-0f«two logic.

Low m Generator Pressur

A signal is provided upon sensing a low pressure in a steam
generator to close the main steam isolation valves in order to
minimize the temperature reduction in the reactor coolant
system with resultant loss of water level and possible addition
of reactivity. The setting of 500 psia includes a 22 psi
uncertainty and was the setting used in the safety annlys1s.(3)

Closure of the MSIVs (and the bypass valves, c!on? with main
feedwater isolation and bypass valves) s accomplished by the
steam generator isolation signal which is a lpgical combimation
of low steam generator pressure or high contaimment pressure.

As part of the AFW actuation logic, @ separate signal is

provided to terminate flow to a steam generltor upon sensing a
low pressure in that steam generator if the other steam generator
pressure is greater than the pressure setting. This is done to
minimize the temperature reduction in tne reactor coolant system
in the event of a main steamline break. The setting of 466.7
psia includes a +31.7 psi uncertainty; therefore, a setting of
47% psia was used in the safety analysis.

SIRW Tank Low Level

Leve! switches are provided on the SIRW tank to actuste the

valves in the safety injection pump suction T1ines in such &

manner $0 as to switch the water supply from the SIRK tank to

the containment sump for a recirculation mode of operation

after a period of approximately 24 minutes following a safety
injection signal. The switchover point of 16 inches above

tank bottom is set to prevent the pumps from running dry during

the 10 seconds required to stroke the valves and to _hold in . /&OC
reserve approximately 28,000 gallons of at least $888 ppm | o
borated water. The FSAR loss of coolant accident analysis(4)

assumed the recirculation started when the minimum usable

volume of 283,000 gallons had been pumped from the tank.

2-62 Amendment No. ’JZ.”.”.”JW‘ ]d‘
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The new unirradisted fuel bundles will normally be stored in the dry
new fuel storage rack with an effective multiplication factor of less
than 0.9. The open grating floor below the rack and the covers above
the racks, along with generous provision for drainage, precludes
flooding of the new fuel storage rack.

‘o

New fuel may also be stored in shipping containers or in the spent
fuel pool racks which have a maximum effective multiplication factor
of 0.95 with Fort Calhoun Type C fuel and unborated water.

The new fuel storage racks are designed as a Class | structure.

4.4.2 Spent Fue) Storage

Irradiated fuel bundles will be stored prior to off-site shipment in
the stainless steel lined spent fuel pool. The spent fuel pool is
’wnncnally filled with borated water with a concentration of at least

( M\pm' /?00
The spent fuel racks are designed as a Class | structure.

Normally the spent fuel pool cooling system will maintain the bulk
watcr temperature of the pool below 120°F. Under other conditions
oflfue} g!:chlrce. the fuel pool water temperature is maintained
below 140°F.

The spent fuel racks are designed and will be maintained such that the
calculated effective multiplication factor is no greater than 0.95
(including all known uncertainties) assuming the pool is flooded with
unborated water. The racks are divided into 2 regions. Region 1 racks
are surrounded by Boraflex; Region 2 racks have no peison. Acceptance
criteria for fuel storage in Regiont 1 and 2 are delineated in Section
2.8 of these Technical Specifications.

4-4 Amendment No. J3,43,78, 19}
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ITEM 2

SUSPEND CERTAIN SAMPLING WHEN ALL FUEL HAS
BEEN REMOVED FROM THE REACTOR VESSEL



()

(2)

(3)

(&)

(5)

Applies to cperating limitations during refueling cperations.
Cblective

To minimize the possibility of an accident occurring during
refueling operations that could affect public health and
safety.

Spe

Azendment lo. pf, Ff

ioati

The following conditions shall be satisfied during any refuel-
ing operations:

The equipment hatch and one door in the air lock shall
be properly closet. In addition, all automatic contain-
ment isclation valves shall be operable or at least one
valve in each line shall be closed.

The rlve conteinment atmosphere and plant ventilation
duct rediation monitors thet initiate closure of the
containzent pressure relief, air sample, and purge
systen valves shall be tested and verified to Le oper-
ab_e lmmediately prior to refueling operations. The
five zonitors shall employ one-out-of-five logic from
separate contact outputs for VIAS.

Radiation levels in the containment and spent fuel storage
ereas shall be monitored continuously.

Whenever core geometry is being changed, neutron flux
shall be vontinuously monitored by at least two source
range neutron moniters, vith eech monitor providing
continuous visual indicetion in the control room. When
core geometry is not being changed, at least one source
range neutron monitor shall be in service.

At least one shutdown cooling pump and heat exchanger
shall be in operaticn., Howvever, the pump and heat ex-
changer may be removed from coperstion for up to one hour
per & hour period during the performance of core alter-
ations in the vicinity of the reactor coolant hot leg
loops or during amanipulation of a source.

During reactor vessel head removal and while refueling \
operations are being periormed in the reactor, the refuels
ing boron concentration shall be mainta.ned in the reacts¥

ccolant system and shall be checked by sampling on eech j
shift, S

.

2«37

5 ‘bgq,ﬂi



2

1

/o

)

LIMITING CON NS _FOR ON
i on ontinue:

Is2 Direct communication between personnel in the con-
trol voom and at the refueling machine shall be
available whenever chanyes in core geometry are
taking place.

81 When irradiated fuel is heing handled in the auxi-
liary building, the exhaust ventilation from the
spent fuel pool area will »e diverted through the
charcoal filter.

97 Prior to initial core loadiny and prior to refuel-
ing operations, a complete check out, including a
load test, shall be conducted on fuel handling
cranes that will be required during the refueling
operation to handle spent (ue! assenmblies,.

L1007 A minimum of 23 feet of water above the top of the
core shall be maintaineld whenever irradiatel fuel
is beinyg handled.

LY Storage in Region 1 and Region 2 of the spent fuel
racks shall be restricted to fuel assemblies having
initial enrichment less than or ejgual to 4.0 weight
percent of U-235.

2T Storaye in Reyion 2 of the spent fuel racks shall
be restricted to those assemblics whose parvameters
fall within the "acceptable" region of Figure 2-10,

[f any of the above conditions are not net, all refueling
operations shall cease immediatuly, work shall be initiated
to satisty the reguired conditions, and no operations that
may change the reactivity of the core shall hbe made. How-
rver, refueling operations may commence and continue with
l2ss than 5 containment atmosphere and plant ventilation
duct radiation moniters provided that ygross, particulate
and iedine monitors are monitoring the stack effluent,
These three plant ventilation duct radiation monitors will
initiate closure of the containment pressure relief, air
sample and purye system valves and shall employ a ane~out~-
nf-three lojic for the initiation of VIAS.

irradiated fuel movement shall not be initiated before the
reactor core has Jdecayed for a aninimum of 72 hours if the
reactor has been operated at power levels in excess of 2%
rated power.

The equipnent ani genecal procedures to be utilized during
refueling uvperations are discussed in the USAR. Detailed
instructions, the above specifications, and the design of
the fuel handling equipment incorporrating built=in inter=-
locky und safety features provide 1ssurance that 20

Amencment ‘o, B, 24, 28, 43, M 2-33




TABLE .-4 (Continued)

MINIMUM FREQUENCIES FOR SAMPLING TEST
Type of Measurement Sample and Analysis
fFrequency
1. Reactor Coolant
(Continued)
(¢) Cold Shutdown (1) Chloride 1 per 3 days
(Operating Mode 4)
(d) Refueling Shutdown (l; Chloride 1 per 3 days (3;
(Operating Mode 5) (2) Boron Concentration 1 per 3 days (3
(e) Refueling Operation (1) Chloride ] per 3 days (3)
(2) Boron Concentration 1 per shift (3)
2. SIRW Tank Boron Concentration 1 per 31 days
3. Concentrated Boric Acid Boron Concentration 1 per 3] days
Tanks
4. S] Tanks Boron Concentration 1 per 3] days
5. Spent Fuel Pool Boron Concentration 1 per 31 days

(1) Until the radioactivity of the reactor coolant is restored tu < 1 Ci/gm
DOSE EQUIVALENT 1-131.

(2) Sample to be taken after a minimum of 2 EFPD and 20 days of power operation
have elapsed since reactor was subcritical for 48 hours or longer.

(3) Boron and Chloride sampling/analyses are not required when the core has
been off-loaded. Reinitate boron and chloride sampling/analyses one shift
prior to reintroduction of fuel into the cavity to assure adequate shutdown
margin is maintained.

3-19
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LIMITING CONDITIONS FOR OPERATION

etueling Operations ontinue«

(7) Direct conmunication between personnel in the con-
trol voom and at the refusliny machine shall be

available whenever changes in core geometry are
taking place.

" e
W S

(8) when irradiated fuel is being handled in the auxi-
liary building, the exhaust ventilation from the
spent fuel pool area will »e diverted through the
charccal filter.

(9) Prior to initial core loading and prior to refuel-
ing operations, a complete check out, including a
load test, shall bhe conducted on fuel handling
cranes that will be required during the refueling
operation to handle spent (uel assemblies.

(10) A minimun of 23 feet of water above the top of the
core shall be maintained whenever irradiated fuel
is beiny handled.

(11) Storage in Region 1 and Region 2 of the spint fuel
racks shall be restricted to fuel assemblies having
initial enrichment less than or equal to 4.0 weight
percent of U-235,

(12) Storaye in Reyion 2 of the spent fuel rvacks shall
be restricted to those assemblies whose pavameters
fall within the "acceptable" region of Figure 2-10.

1£ any of the above conditions avre not met, all refueling
operations shall cease immediately, work shall be initiated
to satisty the reguired conditions, and no operations that
may change the reactivity of the core shall be made. How-
ever, refueling operations may commence and continue with
less than 5 containment atmosnmhere and plant ventilation
duct radiation monitors previded that yross, particulate
and iodine monitors ar2 monitoring the stack effluent,
™hese three plant ventilation duct radiation monitors will
initiate closur2 of the containment pressure relief, air
sanple and purgye system valves and shall employ a one-out-
w nt=three lojic for the initiation of VIAS.
Ma
irradiated fuel movement shall not be initiated before the
reactoc core has Jdecayed for a nminimum of 72 hours if the
reactnr has been cperated at powar levels in excess cf 2%
rataed power.

rasls

The oguijnent ani genecral procedures to be utilized during
refueling vperations are discussed in the USAR. Detailed
instructions, the above specifications, and the design of
the fuel handliny equipment incorpocating built=-in inter~-
locks and safety features provide i3surance that no

Amencment tio, 8, 24, 28, 41, Zﬁ 2-38
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The spent fuel sssembly may be transferred directly from the reactor core to
the spent fuel pool Region 2 provided the independent verification of assembly
burnups as defined in Special Procedure SP-BURNUP-1 has been completed and the
assembly burnup meets the acceptance criteris identified in Technical
Specification Figure 2-10.
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£.0.3 Specis) Peports

Special reports shall be submitted to the Regional Administrator of
the appropriate NRC Pegional Office within the time period specifiec
for each report. These reports shall be sybmitted covering the
ctivities identified below pursuant to the requirements of the
applicable reference specification where appropriate:

‘.

b‘

e,

, ¢

g.

In-service ircpection repcrt, reference 3.3.
Tendon surveillance, reference 2.5,
Ccnteinment structura) tests, reference 5.7,
Special meirtenance reports.

Containment leak rate tests, reference 3.5.

Radiocactive effluert relesces, reference .9,

Vaterials radiation surveillance specimens reports, reference 3.2,

b Fyet-performence—following-each-refueline evtage. . w .~ l

I, %%, Fire protecticn equipment outage, reference 2.1°.

L, 8

"

Post-accident monitoring irstrumentation, reference 2.2).

£.9.4 Uniove Peporting Requirements

Radioactive Effluent Release Peport

A report covering the operation of the Fort Calhoun Station during
the previous six months sholl be submitted within €0 days after
January 1 and July 1 of each year per the requirements of 10 CFR
£0,36a.

The radioactive effluent release report shall include a summary of
the cuantities of radioactive liouid and gaseous effluents and
solid wacte released from the plant as outlined in Regulatory
Guide 1.21, Revision 1.

The radioactive effluent release report thall incluce a summary €
the meteornlooicz! conditions concurrert with the release of
gascous effluents during each ouarter as outlinec ir Pegulatory
Guide 1.21, Revision 1.

The radicactive effluent release report shall include an ascessment
of radiaticr doses from the racdicactive liquid and gasecus effluents
re‘eased from the unit during each calencdar ocuvarter as outlined in
Pegulatory Guide 1.21, Revision 1. In addition, the unrestricted
area boundary maximum noble gas gamma air and beta air doses shall
be evaluated, The meteorological conditions concurrent vith the

£-15 Amendment No, ;} " 280 "o aﬁ. 110.
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ITEM 1

INCREASE REFUELING BORON CONCENTRATION




RISCUSSTON OF CHANGE

The proposed amendment to the Technical Specification increases the reactor
vessel refueling boron concentration from 1800 to 1900 ppm. The increased
concentration is required to maintain adequate shutdown margin for Cycle 13.

The refueling boron concentration is defined to provide adequate shutdown
margin and provide adequate ogeration response time in the event of an
inadvertent dilution event. The shutdown margin and boron concentration
requirements are determined using OPPD methodology outlined in the OPPD Tepical
Report OPPD-NA-8303 Rev. 02 (Reference 1). The boron dilution event analysis
ensures a dilution to critical time of not less than 15 to 30 minutes (mode
dependent) assuming the maximum credible influx of unborated water.

The requirements of the refueling boron concentration are to provide:
1) @& dilution time to critical not less than 30 minutes, and

2) a shutdown margin of not less than 5% assuming a freshly loaded core
with al1 CEAs withdrawn, in accordance with the Technical
Specification definition of refueling boron concentration,

For Cycle 13, the current Technical Specification refueling boron concentration
of 1800 ppm meets neither of the above criteria. A revised refueling toron
concentration of 1900 ppm has been shown to be adequate to fulfill both of the
above requirements. The attached table summarizes the results of the boron
dilution analyses for Cycies 12 and 13 for the Refueling Mode (Mode 5).

JUSTIFICATION

Increasing the reactor vessel refueling boron concentration to 1900 ppm will
maintain an adequate shutdown margin for Cycle 13.



TABLE 1

REFUELING MODE INPUTS AND RESULTS OF THE BORON DILUTION EVENT

Esrameter Eycle l2 = Cycle a3

Critical Boron Concentrations,
All Rods OQut, Zero Xenon (ppm)

Inverse Boron Worth Assumed in
Dilution to Critical Calculation
(ppm/2ap)

Time to Loose Prescribed Shutdown
Margin (min.)

Refueling Boron Concentration

Actual Shutdown Margin (1)




NO SIGNIFICANT HAZARDS

The proposed amendment to the Technical Specifications will increase the
reactor vessel refueling boron concentration from 1800 to 1900 ppm.

The Technica) Specification document changes required are found in Sections
2.2, 2.3, 2.8, 2.14 and 4.4 on pages 2, 2-18, 2-20, 2-22, 2-39, 2-62, and 4.4,

The refueling boron concentration for Cycle 13 is defined to provide adequate
shutdown margin and provide adequate operation response time in the event of an
inadvertent dilution event. The shutdown margin and boron concentration
requirement is determined using OPPD methodoIogy outlined in the OPPD Topical
Report OPPD-NA-8303, Rev. 02 (Reference 1). The boron dilution event analysis
ensures a dilution to critical time of not less than 15 to 30 minutes (mode
dependent) assuming the maximum credible influx of unborated water.

BASIS FOR NO SIGNIFICANT HAZARDS DETERMINATION

This propused amendment does not involve a significant hazards considevation
bec:use the operation of Fort Calhoun Station in accordance with this amendment
would not:

1) Involve an increase in the probability or consequences of an accident
previously evaluated. The revised refueling boron concuntration ensures
the existence of both a 5% &Por greater shutdown margin with all CEAs
withdrawn from the core and a dilution time to critical which is greater or
equal to 30 minutes. Therefore, this change does not increase the
probability or consequences of a previously evaluated accident.

2) Create the possibility of a new or different kind of accident from any
accident previously evaluated. It has been determined that a new or
different kind of accident is not created because no new or different modes
of operation are proposed for the plant. The continued use of the existing
Technical Specification controls prevents the possibility of a new or
different kind of accident.

3) Involve a reduction in the margin of safety. Specifications involving the
minimum refueling shutdown margin are maintained above the minimum required
margin and the dilution time to critical conforms to current plant
conditions and, therefore, preserves the margin of safety. Increasing the
boron concentration ensures that the minimum shutdown margin is maintained
and, therefore, vill not reduce the margin of safety.

Based on the above considerations, OPPD does not believe that this amendment
involves a significant hazards consideration.



i iy |

1TEM 2

SUSPEND CERTAIN SAMPLING WHEN ALL FUEL HAS
-i'éﬂ REMOVED FROM THE REACTOR VESSEL




The proposed amendment to the Technical Specification allows for suspension of
boron sampIing in the reactor vessel when all fuel has been removed. Sampling
i

will be reinitiated prior to reintroduction of the fuel into the reactor vessel
to insure adequate shutdown margin,

Suspension of boron sampling of the reactor vessel coolant when all fuel is
removed will not affect the plant safety since no fuel is present.

The reactor vesse' coolant boron concentration requirement is based on the need
for adequate shutdown margin when fuel is present. When all the fuel is
removed, the need for boron is eliminated and hence the need for sampling is
eliminated. Elimination of the sampling reguirement for the reactor vessel
head removal will not adversely impact the safe operation since the shutdown
margin calculations do not credit the CEA's. The intent of the reactor vessel
head removal would be to ensure CEA’'s were not inadvertently withdrawn causing
a criticality excursion, however since the refueiing shutdown calculations
include an all rods out assumption, then the deletion of the boron shift
sampling requirements will not change the safety analyses. A sampling
frequency of once per 3 days would be consistent with refueling shutdown
ctonditions.

The deletion of the chloride sampling will not adversely impact the fuel since
the purpose of maintaining the chloride chemistry level is to meet warranty
obligations of the fuel vendor and reduce the possibility of intergranular
stress corrosion crackin? in the fuel assembly material. The chloride
chemistry level is established to prevent any potential degradation of the fuel
mechanical design properties or RCS piping. When fuel is not present in the
reactor cavity a sampling frequency of once per 3 days is consistent with
refueling shutdown conditions. The chloride chemistry level of the fuel
assemblies is met by sampling of the Spent Fuel Pool.

JUSTIFICATION

The susfension of reactor vessel coolant boron sampling or chloride sampling
when all fuel is removed from the vessel does not compromise or affect the
safety of the plant operation.



The proposed amendment to the Technical Specification allows for suspension of
boron and chloride sampling in the reactor vessel when all fuel has been
removed.

The Technical Specification document changes required are contained in pages
2-37, 2-38, and 3-19 of Sections 2.8 and 3.2.

The reactor vessel coolant boron concentration requirement is based on the need
for adequate shutdown margin when fuel is present. When all the fuel is
removed, the need for boron is eliminated and hence the need for sampling is
eliminated. Elimination of the sampling requirement for the reactor vessel
head removal will not adversely impact the safe operation since the shutdown

margin calculations do not credit the CEAs. The intent of the reactor vessel
head removal would be to ensure CEAs were not inadvertently withdrawn causing a
criticality excursion, however since the refueling shutdown calculations
include an all rods out assumption, then the deletion of the boron shift
sampling requircments will not change the safety analyses. A sampling
freguency of once per 3 days would be consistent with refueling shutdown
conditions.

The deletion of the chloride sampling will not adversely impact the fuel since
the purpose of maintaining the chloride chemistry level is to meet warranty
obligations of the fuel vendor and reduce the possibility of intergranular
stress corrosion cracking in the fuel assembly material. The chloride
chemistry level is established to prevent any potential degradation of the fuel
mechanical design properties or RCS piping. When fuel is not present in the
reactor cavity a sampling frequency of once per 3 days is consistent with
refueling shutdown conditions. The chloride chemistry level of the fuel
assemblies is met by sampling of the Spent Fuel Pool,

BASIS FOR NO SIGNIFICANT HAZARDS DETERMINATION

This proposed amendment does not involve a significant hazards consideration
bec::se the operation of Fort Calhoun Station in accordance with this amendment
wou not:

1) Involve a significant increase in the probability or consequences of an
accident previously evaluated. This change allows for the suspension of
boron and chloride sampling during the time the fuel is removed from the
reactor vessel with no changes in specifications. Since the fuel source is
removed, shutdown margin in the reactor vessel is not required and hence
boron sampling is not required and the mechanical design properties of the
fuel or RCS piping are not subject to potential degradation due to
intergranular stress corrosion cracking potentially induced by a high
chloride level. Therefore, this change does not increase the probability
or consequences of a previously evaluated accident.



3)

Create the possibility of a new or different kind of accident from any
accident previously evaluated. It has been determined that a new or
different kind of accident is not created because no new or different modes
of operation are proposed for the plant. The use of the proposed revised
Technical Specification controls will not result in the possibility of a
new or different kind of accident.

Involve a significant reduction in a margin of safety. Specifications
involving the boron sampling ensure that the shutdown margin conforms to
current plant conditions and, therefore, preserves the margin of safety.
Since the fuel source is removed. shutdown margin in the reactor vessel is
not required and hence boron sampling is not required. The fuel
manufacturer’s chloride chemistry requirements are met by sampling of the
Spent Fuel Pool during the period the core is offloaded. This maintains
the mechanical design properties of the fuel. Consolidation of all the
boron and chleride sampling requirements in one location in the Technical
Specifications ensures compliance of sampling requirements and, therefore,
will not reduce the margin of safety.

Based on the above considerations, OPPD does not believe that this amendment
involves a significant hazards consideration.




REVISE STORAGE REQUIREMENTS FOR
SPENT FUEL POOL REGION 2




DISCUSSIUN OF CHANGE

The proposed amendment to the Technical Specifications will allow spent fuzl
assemblies with limited exposure to be stored in Region 2 of the spent fuel
pool, if a full length Control Element Assembly (CEA) i¢ inserted in the fuel
assembly prior to the move to Region 2.

The spent fuel storage racks at the Fort Calhoun Station are organized into two
regions. Either new fuel or discharged fuel may be stored in Region 1, but
only spent fuel meeting the minimum exposure requirements of Technical
Specifications Figure 2-10 may be stored in Region 2.

The computer code selection, qualification and analysis were performed by
Pickard, Lowe and Garrick,

The computer codes used were thoroughly qualified by comparison with measured
critical experiments and other published data. These codes and the
qualification performed are described below.

LEOPARD

The LEOPARD code determines fast and thermal spectra and cell averaged
cross-sections, using only gecmetric, =aterial composition and temperature
data. The code models the fission product cross-sections for depleted fuel
after removal from the reactor, and provides a direct interface to PDQ and
CINDER.

BLACKCYI

The BLACKCYL code uses LEOPARD-generated microscopic cross-sections and
geometric data to produce four-group cell-averaged cross-sections for the CEAs
ror PDQ.

CINDER

The CINDER code is a zero-dimensional depletion code used to determine the
behavior of fission products as a function of time both during the power phase
and after shutdown., After shi
average fission product absor cross-section to vary, falling initially but
rising monotonically after approximately half of a year until the end of the
time for which calculations were performed (40 years). The stable isotopes
accumulated after 40 years precludes the possibiiity of a decrease below the
minimum value even after 40 years., The primary quantities provided by CINDER
for spent fuel rack criticality unalysis are the average absorption
cross-sections for the decaying fission products when these are a minimum,

¥

since this maximizes the reactivity of the fuel.




A preprocessor (INCIND) and a post-processor (CORR34) are used with CINDER.
INCIND converts a LEOPARD output file into a CINDER input file. CORR34
determines the ratio of the fission product absorption cross-sections generated
by CINDER to those produced by LEOPARD at the same fuel exposure.

PDQ

The PDQ code is a diffusion theory code used to determine the kee of the rack
using cross-sections generated directly or indirectly from LEOPARD or BLACKCYL.
PDQ can be used for resolution of one-dimensional problems.

2.1.2 Qualification

The LEOPARD, PDQ, and BLACKCYL codes have been qualified by the following
extensive series of benchmarks against measured criticals:

. Fourteen Westinghouse U0, Zircalloy-4 Ylad cylindrical core critical
experiments with 2.719 w/o U-235 fuel.

s Five Battelle criticals with 2.35 w/o U-235 fuel.?
. Five Saxton criticals with mixed oxide fue].3
® Six Esada criticals with mixed oxide fue].4

¥ Ten Battelle criticals with 4.31 w/o U-23% fuel.®

€ Five Battis criticals with cylindrical absorbers,©

The first five sets of criticals were calculated using LEOPARD and PDQ only,
while the final set required the use of BLACKCYL as well. The mean calculated
kee Of these 45 measured criticals is 0.9947 and the standard deviation is
0.0041. This results in a bias in the results of 0.0053 and a 95/05

uncertainty of 0.0086.

LEOPARD calculated results were compared to measured values of fuel composition
as a function of burnup for the Yankee Core I and Il and Saxton Core Il spent
fuel. LEOPARD accurately traced the actual fuel composition as a function of
exposure. CINDER and LEOPARD results were shown to be in close agreement.
CINDER calculated values of fission product concentrations were in good
agreement with the activities for an average end-of-1ife core given in the
WASH-1400 Reactor Safety Study.

Base Case
The criticality analysis of the spent fuel pool storage rack was performed by:

1. Using LEOPARD to calculate the condition of the depleted fuel with
enrichments of 3.25 w/o &-235 at several different exposure levels.

2. Using INCIND, CINDER and CORR34 to compute the minimum fissien product
absorption cross-sections at selected exposures for each enrichment.



3, Using LEOPARD, with input from the depletion runs and the fission
product absorption cross-sections, to compute the cell-averaged cross-
sections for the fuel.

4. Using LEOPARD to compute the cross-sections for the water and stainl s
steel present in the rack.

5. Ueing LEOPARD and BLACKCYL to compute the cell-averaged cross-sections
for the control element assembly cells.

6. Using PDQ along with geometric information and the cross-sectiouns

generated above to calculate the k, for the rack, with the CEAs in
place, for the enrichments and exposures used above.

This analysis yields the k, of the rack as a function of enrichment and
exposure, before biases, uncertainties, and accident conditions are considered.

Calculation Results

The calculations performed for this analysis included the determination of the
minimum amount of B,, remaining in the CEAs after their exposure in the core
and the determination of the minimum allowable fuel exposure as a function of
initial enrichment for an assembly with an used CEA in place to be allowed into
Region 2 of the spent fuel pool.

The density of Byp in the control element assembly is large enough that it
essentially depletes from the outside to the inside. This is so because the
thermal disadvantage factor for a fresh control element at hot conditions is
more than 50, and the absorption mean free path of thermel neutrons in the
control element cssembly is 0.01 cm. Thus, as the By, is burned out of the
control element, it is assumed that the radius of the absorber decreases, while
che number density of Byp in the remaining central portiun remains constant.

A series of LEOPARD, BLACKCYL, and PDQ calculations were performed to determine
the rate at which neutrons were absorbed in the control element as & function
of the amount of B,, remaining. Separate calculations were performed for the
four outer rods of the CEA and the single center rod. Since virtually all of
the absorption is by the B,,, this gives a differential equation for the

amount of B,,. as a function of exposure. This differential equation may be
solved approximately by assuming that the rate of absorption varies in a
pliecewise linear fashion between the data points, which is reasonable in light
of the actual rates, as shown in Figure 1. The solution of a differential
equation is shown graphically in Figure 2.

The evaluation conservatively assumed full CEA insertion even though the rods
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