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Introduction
3y letters dated July 3, 1973, AJgust 31, 1876, and Jaruary 15, 1930,
Eal: rmore Gas and Electric Company (8G&E) proposed tc change the snent
fuel pool (SFP) storage design for the Calvert Cliffs Nuclear Power
Pilant (CCNPP) Unit Nos. 1 and 2. The presently approvec design was
reviewed and approvec in Amendment Nos. 27 and 12 to Facility Operating

License Nos. OPR-53 and DOPR-S9 issued January &, 1373. The present installed

s-orage capacity is 20C spent fuel assemblies in the Unit 2 (South) side
3¢ 2001 (unmocified), and 52 assemblies in the Unit 1 (North) side of
poo! (modified). The proposed modification will permit the storage of
220 fuel assemblies in the North half of the poo! and 330 fuel assemblies
in the South half of the poel. In response to our questions, B8GR&E
suomitted supplemental information by letters dated April 14 and 18,

May 20 and 30, July 7, and September 12, 1980,

3ackaround

The Calvert C1iffs Nuclear Power Plant (CCiPP) spent fuel pool (SFP) was
originally designed with the storage capacity of 1-2/3 cores, (417 fue!l
assenblies) felt to be adequate for the storage of the discharge (72
assenblies per unit per year) from each reactor for one year prior to
ics shipment off-site for reprocessing, plus 217 storage locations for
ccre unloading whenever it became necessary.

3v our Amendment Nos. 27 and 12 dated January 4, 157€, we approved BGAL's
reauest to expand their SFP capacity to 1036 ‘uea assemblies, 32C for
each unit, through the use of hich density spent fuel racks. The South
2031 was modifiec as planned. BSefore racks were designed for the

it=tn sicde of the pool, which has the installed canacity of 200 fuel
asserblies, BGAE realized that a further increase in SFP capacity would

8010080 2%2



)

o

-

P

likely be necessary before any reprocessing facility is reacy. By letter
dated July 2, 1979, BGLE amended their request to expand the North pool
capacity to 240 assemb!ies with high capacity poison racks. In a sub-
sequent letter dated Januar, 15, 1980, BGAE requested that the South

part of the pool also be included in our review. The proposed total
capacity would be 1760 assemblies, €30 for the North pcol and 93C for

the Souch pool. Furthermore, BGAE again amended the application to
increase the SFP capacity from 1760 to 1830 assemtlies in their letter

of April 14, 1530. They have, however, subsequently withdrawn this
request in the letter of May 20, 1980 due to the need to proceecd with

the modification to the North side. Our reviews, except for the structure
analysis, were completed before May 20, 1980 and were based on a capacity
of 183C assemblies. The review of the structure analysis was based on a
capacity of 176C assemblies.

3GA4E states in their July 3, 1979 submittal that it is responsibie for

the modification to the spent fuel storage pool. Nuclear Energy p

Services is retained to design the spent fuel racks, contract for

fabrication, perform analysis pertinent to the medification, and

provide technical assistance during installation. Bechtel Power |

Corporation provided engineering assistance in reviewing the spent

fuel pool structural considerations.
\
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Discussion and tvaluation

In reviewing the SFP modification for CCNPP Unit Nos. | and 2, we considered:

1) eriticality analysis, (2) spent fuel cooling, (3) installation of racks

and fuel handling, (4) structure design, (5) fuel handling, (6) occupational
radiation exposure, (7) radicactive wasts treatment, and (8) Material acceptability.

Criticality Analysis

Two modification factors, fuel loading limit and Eigh density racks, were
considered in the evaluation of criticality analysis.

Fuel Loading Limi¢

The Nuclear Services Corporation (NSC) performed the criticality
analyses for increasing the uranium-233 enrichment from 3.7 to
4.1 weight percent for fuel assemblies that are to be placed

in the present racks. This corresponds to an increase in

the fuel loading limit from 44.0 to 48.5 grams of uranium-235
per axial centimeter of fuel assembly. For these calculations
NSC used the CHEETAH computer program to obtain four energy
group cross sections for diffusion theory calculations with

the CITATION program. The accuracy of this diffusion theory
method was checked by comparison with several series of critical
experiments.



Parametric calculations were made for the maximum possihle
reduction in storage lattice pitch, eccentric fuel assembly
placement, and an increase in fuel pool water temperature to
212°F. A calculation was also made for the inadvertent place-
ment of a fuel assembiy adjacent to a filled rack. Th's
resulted in a maximum ncutron multiplication factor of 0.94

for fuel assemblies with 48.5 grams of uranium-235 per axial
centimeter of assembly.

Migh Density Racks

*n: naranpced new higher density racks are tc be made up of indfvidua’
A~ -7 2-walled containers which are about rourteen feet Tong. The
irner wall of each of these containers will be made from a 0.060 inch
thick sheet of 274 L stainless stee] which will be formed into an
indented, square cross section container with an inside dimension

of B.56 inches. The outer, Or external, wall will also be a sheet
of 0.060 inch thick stainless steel. Borated, neutron absorbing,
plates, which are 6.5 inches wide and 0.090 inches thick, will

placed in each of the four spaces between the two walls, which

formed by the indentations in the inner wall. Thus each of the r
sides of every container will have a borated plate in it whic

BGAE states in its January 15, 1980 subwittal, will initially contain
at least 0.028 grams of boron-ten per sgquare .entimeter of plate.
BGAE also states in this submittal that the average center-to-center
spacing between all containers will be maintained at 10.09375 ¢
0703125 inches by the external sheets and by welded spacers. For

an overall fuel region dimension of 8.13 inches, as shown in the

July 3, 1879 sytmit+al, this results in 2 fuel region volume fraction

~
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Nuzlear Enersv Services, Incorporated (NES) performed the
criticality analyses for 3GAE for the proposed borated plate
racks. For these calculations NES assumed & uniform distri-
bution of unirradiated fuel with a maximum enrichment of 1.1
weight percent uranium-235 in the Unit 1 fuel assemblies, no
burnable poisons, and pure, i.e., unborated, water in the pool.

NES made parametric calculations by using the HAMMER computer
program to obtain four-group Cross sections for EXTERMINATOR
diffusicn theory calculations. This calculational method was
used to determine the norinal koo and then the effects of
design and fabrication tolerances, changes in temperature,
and abnormal dislocations of fuel assemblies in the racks.

NES also did verification calculations with the KENO Monte
Carlo program. When using the 123 group NITAWL cross sections
in a KENO-1V calculation of the nominal reference configuration,
NES obtained a neutron multiplication factor of 0.92 + 0.006.
This included the effect of having discrete particles of boron
in the plates rather than a uniform distribution of boron
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atoms. From its parametric caiculations NES found tha® all of
the possible manufacturing tolerancas, such as those in cell
pitch and in the thickness of the stainless steel walls, and
all possible variations during the 1ife of the racks, such as
a reduction in the boron loading from 0.024 to 0.0124 grams of
boron-ten per square centimeter of plate, could increase the
neutron multiplication factor by 0.01 &k. NES also found from
its parametric calculations that eccentric positioning of fuel
assemblies in the racks or increasing the pool temperature
would not increase the neutron multiplication factor. In its
January 15, 1980 suimittal, BG&E states that accidental place-
ment of fuel between the fuel racks or the racks and pool wall
will be prevented by structural material. This will preclude
an increase in the neutron multiplication factor due to 2
misplaces fus] assembly. From the above, the maximum possible
neutron multiplication factor in the modified pool 1s 0,936.

In its April 14, 1980 submittal, 8G&Z states that neutron
ttenuation tests, to verify onsits that there is a sufficient

amount of boron in the racks to maintain the kgss below 0.95,

will be performed after the fuel racks are installed in the pool.

A test fixture containing a neutron source and suitably shielded
detectors will be lowered into each fuel storage location in
each rack, one cell at a time. The backscatterec neutron flux
will be measured to confirm the existence of a neutron poison
raterial.

Also in its April 14, 1980 submittzl, BG&Z states that verifi-
cation that the boron remains in place throughout the life of
tne racks will be accomplished by placing samples in the high
garma areas cf the spent fuel pool and then periodically
removing them throughout the life of the fuel racks for various
testis.

In case of a fuel handling accident, it is conceivable that an
assembly could be lai¢ across the tope of a ruel rack, In this
case, the distance between the tops of the stored fuel and the
sottom of the misplaced fuel will be greater than 25 inches which,
according to NES's calculations, effectively separate the two

groups of fuel. No increase in Keff will result from this accident.

«& find the abcve cited licensee's results agree well with results of
etric calculations made with other methods for
ar fuel pool storage lattices. By assuming new,

rradiated fuel with nc burnable poison or control
95, these calculations yield the maximum neutron
I €

-

multiplication factor that could be obtained throughout
the life of the nominal fuel 2ssemdlies. This includes
the effect of the plutonium which is generated during
the fuel cycle. y .
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Since this neutron multiplication factor will increase

if the boron l1oading in the plates is decreased below

the statedminimum, an onsite neutron attentuation test

is required to verify the presence of the boron ten in

the racks and a surveillance progrim is required to verify
continuously that the boron l1cading in any plate will not
decrease below 0.024 grans of toron ten per square
centimeter of plate. In this regard we find the tests
proposed by BG&E in its April 14, 1380 submittal acceptable.

With these two tests and the limit on fuel loading, we

find that all facters that could affect the neutron
multiplication factor in this pool have bee: conservatively
accounted for and that the maximum neutron multiplication
factor in this pool with the proposed racks will not

exceed 0.95. This is NRC's acceptance criterion for

the maximum (worst case) calculated neutron multiplication
factor in a spent fuel pool. This 0.95 acceptance criterion
is based on the uncertainties associated with the calcu-
lational methods and provides sufficient margin to

preclude criticality in the fuel. Accordingly, there

fs a Technical Specification which 1imits the effective

geugron multiplication factor in the spent fuel pool to
95,

We find that when any number of the fuel assemblies,
which BG&E described in these submittals and which have
no more than 48.5 grams of uranium-235 per axial
centimeter of fuel assembly, are lcaded into the present
and the proposed racks, the neutron multiplication factor
will be less than 0.95.

On this basis, we conclude that when the plant's Technical
Specifications are amended to prohibit the storage of fuel
assemblies that contain mere than 48.5 grams of uranium-235
per axial centimeter of fuel assembly, there is reasonable
assurance that the nealth and safety of the public will

not be endangered by the use of the present and proposed
racks.

SPENT FUEL COOLING

The spent fuel pool at the Calvert Cl1iffs Nuclear Power Plant
is located in the auxiliary building, and it is divided into
two halves, i.e., one for each unit. Each of these halves

0f the pcol has a volume of about 2.2 x 104 cubic feet. When
it is filled with spent fuel asse tlies, each half will hola
more than 1.2 x 105 gallons of water:
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The licensed thermal power for each o€ the two reactors is

2700 Mith. BGAE plans to refuel these reactors annually at
which times about 72 of the 217 fuel assemblies in each core
will be offloaded. To calculate the maximum heat load for

2 normal refueling, 2G4E assumed a 7 day time interval between
the shutdown of one reactor and the time when 72 of its fuel
assemblies are placed in the spent fuel pool. Tnis is assumed
to occur 67 days after the offloading of one third of the other
reactor into the spent fuel pocl. On this basis BG&E calculated
tne maximum heat load for the twenty first annyal refueling to
be 17.3 x 106 BTU/hr.

The cooling system for the Calvert C1iffs spent fuel pool has
two pumps and two heat exchangers. These are cross connected
so that any combination of a pump and heat exchanger can be
used to cool either half of the spent fuel pool. Additional
cooling can be obtained by connecting the shutdown cooling

of either unit to the spent fuel pool cooling system. Each
spent fuel cooling pump is designed %o pump 1390 gallions of
water per minute. With Doth pumps ard heat exchangers in
operation, the spent fuel pool cooling system is designed to
remove 2C x 106 BTU/hr while maintaining the fuel pool outlet
water temperature at 127°F with 93°F service wzter cooling the
heat exchangers. The shutdown cocling ¢ 'stem, when connected
to the spent fuel pool, is designed to remove 27 X 106 8TU/hr
while maintaining the fuel pool cutlet temperature at 13C°F
with 95°F service water cooling the heat exchanger.

Section §.4.5 of the FSAR states that ths soent fuel pool cooling
system supplemented by the snutdcwn cooling system is capable

of removing 38.7 x 10° 8TU/hr. From Table 3-1¢ of the FSAR

it is seen that the shutdown cooling system 2cting alone

would be capable of removing 27.3 x 10° BTU/hr while maintaining
the fuel pool outlet temperature at 130°F with 35°F service
water.

BGLE states that alarms are provided to insure the maintenance
of the water level in the spent fuel pool and to call attention
to a high temperature condition. B8G&: also states that the
water in the Refueling Water Tanks or the Demineralized Water
System can be used for make up tc the spent fuel pool water.
This can be supplied at flow rates or between 300 and 1330 cpm.
Each of the twe Refueling Water Tanks holds adbout 4 x 10°
gallons of water.



Using the method given on pages §,2.5-8 through 14 of the
NRC Standard Review Plan, with the uncertainty factor, K,
equal to 0.1 for decay times longer than 103 seconds,
and assuming a seven day cooling time, as used by BGaZ,
we calculate that the peak heat loads in the spent fuel
pocls after the twenty fourth annual refueling (i.e.,
1728 fuel assemblies in the pools)could be 20 x 106
BTU/hr. We aiso calculate that the peak heat loads for

a full core offload, which takes place §7 days afger the
twenty first annual refueling, could be 3£.6 x 10

BTU/hr. For this we find that the maximum incremental
heat load that could be added by increasing the number
of spent fuel assemhlies in the pool from 1056 to 1780

is 2.4 x 100 BTU/hr. This is the difference in peak
heat loads for full core offloads that essentially fill
the present and the modified pool.

we find that the two trains of the present fue! pool ccoling system
can remove 20 x 106 3TU/hr vhile maintaining the fuel 2001 outlet
water temperature at 1279F, Wwe also find that in the case of a
postulated single failure, which effectively shuts down cne locp
immediately after any normal refueling offload, the fuel poo! out-
let water temperature will not exceed 153CF, We alsc f.nd that
when these two trains are supplementsd by the shutdown cooling
system the 38.6 x 10€ 3TU/hr heat load can be removed with & spent
fuel pool outlet water temperatures of no more than 13CCF, We find
this acceptable since these heat loads are less than the heat
removal capacity specified in Section 9.4.5 of the FSAZ.

n the unlikely event that both spent fuel pool cceling Tocps were
fail when a full core that 7ills the racks had just been off-
caded into the spent fuel pcol the maximum possible heatl up rate
¢ the water would be Z24CF/hr. Assuming that the average water
emperature in the poel is initially 1200F, about four nours
would elapse hefore there would be bulk boiling, After this,

i¥ tne condensed steam was not returned to the spent fuel pocl,
the water_level in the pool would start to drop. The maximum
nossible rate that it could drop would be 0.8 ft/hr. The alarns
would call operator's attention tc use makeup water from the
Refueling water Tanks or the Demineralized Water Systenm. From
this we find that, if this unlikely event took placs, there

woulsd be sufficient time (several hours for cparatcrs t0 take
action) to 2stablish the 80 gom flow of water that wouic be re-
wuired at that time toc maintain the water level in the pcol.
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We find that the present ¢o [ in the spent
fuel pool of the Calvert wer Plant,
Units 1 and 2, will be sufficient to handle the
incremental heat load that will

modi fications. We also find this incremental
heat 1oad will not alter the considerations of
spent fuel pool cooling from those which we previously
reviewed and found to be accepta . We conclude that
there is reasconable assurance that the health and
safety of the public will not be endangered by the use
of the propcsed design.

INSTALLATION OF RACKS

In its January 15, 1980 submittal, BGAE states that the North
half of the pool is scheduled for rack removal and new
installation in the summer of 1380. Under this schedule all
the fuel residing in the spent fuel pool can be moved to the
South half of the pool. The North nool can then be draiied
and the modification can be accomplished in a dry pool. The
South half of the pool will likewise be medified under a
schedule such that all the stored fuel can be transferred to
the North pool. The modification will then be performed in

a dry pool.

By taking adv he split-pool design, the
licensee can i 11 the new racks without having to
P
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Structure Design

1 N NAN

The inner wall 0.060
thick sheet of

an inner dimensic /16 inches.

of the four (4) sides of this inner wall,
inches wide is sandwiched between the inner wal
7.060 inch thick stainless steel sheet.

inch
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The spant fuel pool is a reinforced concrete structure with a 3/16 inch
thick stainless steel liner plate for leak tightness. The pool is 92
fezt long, 25 feet wide, and 39 feet deep, with a 2 foot wall dividing
the two halves. A slot in the wall has removable gates allouing for the
reve-ent of fuel betwzen the two halves of the pool, The pool is an
intzzral part of the auxilisry builiing and designed as a Seiswic
Category ! structure, in accordance with the Calvert Cliffs huclear
Power Plant FSAR,

The proposed modification for the sgent fgel storage capac1t¥ capansion
program has been revigied in accordznce with the NRC report gT qumtgon .
for Review and Acceptance of S-ent fuel Storage and Hanq11n9 Applications,
Rpril 1978. The structural review consisted of an egamlnatwon of the
following erz2s: the gropesed desicn criteria, the cesign 19ads and

load combinations, mcthods of analysis, the dropped fue} accident, the
material properties, thz hydrodynamic effects, ne fabrication and
inztallation provisicns, 2nd the effect of increased loads on the floor
slad and liner,

The material properties for str.ctural compcnents of the spent fuel racks
used in the analyses were taken from Section IIT of the ASME Code, Load

¢ -hinaticas anc acceptance limits are in conformance with the !,2C Standard
Povica Plan, Section 3.8.4 and ASHE Scction IIT, Subsecticn IIF,

The Calvert Cliffs Huc’ear Power Plant Units 1 and 2 high density spent fuel
stcirage racks have teen designed to meet the require-snts for Séismic Cate-
gory I structures. Oetailed linear seismic analyses have beun carformed

to verify the adequacy of the design to withstand ihs loadings encounterec
Curing the severe and extrese environmental conditicas of the Operating
Basis and Czsign Basis Carthguakes., Oectailed nen=linear time history
seisric analyses have been performed to evaliate thz naximum slicing of

the storage récks and to determine the maxirum fricticnal resistance

load transmitted by the storage racks to the pool flcor liner piate during
the M:sign Basis Earthquike,

The effects of dumping have not bzer cnsicdered.in the non-lincer sliding
analysis., Excluding the effects of damping provicas conservative
analvsis results because the porticn of the gxternal energy that would
noraally be cbeorbed in the dzmping elcuent is aveil:ble to incrzase the
flexural deforiation and the sliding of the fuel stcrage rack.

The ratural Trequency crd the mode shgpe for cach of the natural mcdes of
viSraticn are calculated by using the Lanczes Medal Ixtracticn i":thods,
The seismic respcnse &nalyses are performed by the response specirum .
mocal superposition methods using the appliczble rcszonse spectra curves,
Individrl modal reszenses of the system are combined in accordénce with
Scctizn 1.2 of Regulatzry Cuide 1,22, The rmaximum 1:is2cases (deilection,
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jgues (Houbalt Hethad) using the ~ISYS cempLtsr 2rogrem.

acceleration, velocity, shear fcrces, ©
Lol

t
ar
Re
si

i
S

or

(0

For tie accidental fuel assezbly drop conditien, 204 g
(fuel assembly) was pestuiated to Srop on the rack from 2 height of 24
in=hcs ibcve the top of the rack, Tiwe2 cas”s usre saagddared: 1) a
direct drop cn the top of a 2 x 2 mocule, 2) a suSsezzant tipping of
the fuel zssembly and 3) a straight drop through the siorage cell with
impact to the rack Sise structure,

Linear and non-linear analysis technicues using encrgy balance methods
wera used to evaluate the structur:! damage resulting from a fuel
assembly droo intc the rack.

The acceptance criteria for the accidental fuel assembly drop on the
rack are: (1) the resulting impact will not adversely affect the overall
structural integrity of the rack and the leak-tightness integrity of

the fuel pool floor and liner plate, anc (2) the deformaticr of the
impacted storage cells will not affect the ability to cogl adjacent

fuel elements.

The evaluation demonstrated that the energy developed by 2 freely
falling fuel assembly from a height extending 24 inches (limited by the maximum
1ifting height of the crane) above 2 module would not cause liner plate perferaticn,

A1l materials, fabrication, installation, and quality control of the
spent fuel racks are controlled in accordance with an effective quality
assurance proaram meeting tne requircements of 10 CFR 50, Appendix B and
Subsection NF of the ASME Code.

The spent fuel pool structure was re-evaluaced based on the increased
loads czused by the new high densily spent fuel storage racks using

ACI-318-53 Code “Building Code Requirements for Reinforced Concrete,"
with the factored loads specified in Standard Review Plan 3.8.4. The
licensee has calculated stresses at critical sections and found that

these stresses are within the allowable stresses specified in the FSAR.
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The structural aspects of the spent fuel storage rgcks have been gva]uated
based upon NRC guidance provided in the report ent1t1gd, oT qu1t10n fgr
Review and Acceptance of Spent Fuel Storage and Handling App]xgat1ons.
April 1978. Based upon our review of the analyses and the design dong by
the licensee, we conclude that the rack structure itself, the supporting
pool liner and slab, are capable of supporting the applied lqads w1thoqt
exceeding relevant stresses of Sutsection NF or tne_FSAR.Des1gn Cr1ter1a.
As yreviously stated, we find the material fabrication, instailation,

ancd quality control criteria acceptable. We conclude that the propesed
modification of the Calvert Cliff cpent fuel storage pool to the capacity
of 1750 storage positions it in conformance with NRC requirements.

Fuel Hanciing

The NRC staff has pudlished the results and recommendations of their generic
review of the handling of heavy loads in the vicinity of spent fuel pools in
NUREG-612. As a result of these recommendations, a program to review operating
plants against the guidelines developed in this repcrt is under way by the

staff, Because Calvert Cliffs 1/2 is required to prohibit loads greater

than +he nominal weight of a fuel assembly and handling tool to be transported
over spent fuel {n the SFP, we have concluded tha* the likelihood of any other
neavy load handling accident is sufficiently small that the proposed modifica-
tion is acceptable and no zdditional restrictions on load handling cperaticns
in the vicinity of the SFP are necessary during our review,

The potential consequences of fuel handling accidents in the spent fuel pool
area presented in the Safety Evaluation Report (3fR) cated Aucust 1972 are not
changed because the new high density racks increase the storage capacity of
the SFP since, at worst, the number of fuel assemblies that could be camaged
from a fuel handling accident is two (from a girect hit by 2 dropped assembly)
under both the o1d and new storage rack designs and configurations.

QOccunational Naci»tion Exposure

We have reviewed the lirensee's plans for the removal and disposal of the
clese center high density racks and the installation of high density borated
racks with respect to occupational radiation exrosure. The occupational radia-
tion =xposure for this operation is estimatad by the licensee to be about
10 man-rem. e consider this to be a conservative estimate. This estimate
represents a small fraction of the tot2) man-rem burden from occupational
exposure at the plant.

This estimate is based on the licensee's detailed breakdown of occupaticnal
exposure for each phase of the modification. The licensee considered the
number of individuals performing a specific job, their occupancy time while
performing this job, and the average dose rate in the area where the job
was being performed.
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The licensee is planning on performing the modification in two stages. First
the fuel residing in the North half of the pool will be moved to the South
half. The YNorth pool will then be drained and decontaminated and the modi-
fication can proceed in the dry pool with as low as is reasonably achievable
background radiation. During decontzmination of the racks the pool back-
ground radiation level is expected to be about 1.5 mrem/hr with the dcse rate
in the proximity of the racks averaging about 7.5 mrem/hr. Upon completion
of the modification and refilling of water in the North poeol, the fuel will
be transferred from the South poo! into the North pecol, and the South pool

will be likewise modified.

We have estimated the increment in onsite occupational dose resulting from
the proposed increase in stored fuel assemblies on the basis of information
supplied by the licensee for dose rates in the spent fuel pool area from
radionuclide concentrations in the pool water and the spent fuel assemblies.
The spent fuel assemblies themselvas will contribute a negligible fraction of
the dose rates in the pocl area berause of the depth of water shielding the
fuel. Conseguently, .he cccupational radiation exposure resulting from the
additional spent fuel in the pool represents a negligible burden. Based on
present and projected operations in the spent fuel pool area, we estimate
that the propcsed modification should add less than one percent to the total
annua! cccupational radiaticn expesure burcden at this facility. The small
increase in radiation expcsure will nnt affect the licensee's ability to
maintain individual occupational doses to as lcw as is reasonably achievable
and with’n the limits of 10 CFR Part 20. Thus, we concluce that storing
dditional fuel in the SFP will not result in any significant increase in
doses received by occupational werkers.

Radioactive kWaste Treatment

The plant contains waste treatment systems cesigned to collect and process

he caseous, ligquid and sclid wastes that might contain radicactive material
rom both units. The waste treatment systems were evaluated in the Safety
Evaluation Raport (SER) fcr both units dated August 1972. There will be no
change in the waste treatment systems or in the conclusions of the evaluation
of these systems as described in Section 3.1.7 of the SER because of the

propcsed modification.

-
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The fuel storage racks are primarily fabricated from Type 304-L stainiess
s+e2] with poison elements on each sice of the storage cell., Based on cur
review 0f previous operating experience with similar stainless steel racks
aoproved anc¢ in use, we have concluded that there is reasorable assurarce
that no signficant corrosion of the stainless steel will ociur over the
lifetime of the plant,
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The poiscn 2lements consist of boron carbide (84C) powder in a fiberglass
matrix fabricated by Carborundum Company. The material has been corrosion
tested for eight months at Oak Ridge at a boron concentration of 2500 ppm
(a value more than the CCNPP SFP baron concentration). No signficant
corrosion occurred., We, therefore, would expect no accelerated corrosion
of the rack materials. Although the 24C composite material is subject to
off-gasing under irradiation, the racks are of a vented design to prevent
swelling of the can. The binder material in the B84C composite does not
decompose significantly and, therefore, the 24C particles are held in place
during irradiation, The irradiation data has Dbeen submitted to us previously
on the Haddam Neck and Millstone Unit 1 Dockets Nos. 50-218 and 50-245,
respectively, in the form of CBO-N-78-299 datec October 1678. We have
licensed this poison for use in Spent Fuel Racks at these facilities and

at LaCrosse having found their use acceptable. We find that the 83C

ooison material is similarly acceptable for use at Calvert Cliffs.

Technical Specification

As indicated in the criticality amalysis of this safety evaluation, the
Uranium =225 enrichment would need toc be increased from 42,0 to 48.5
grams per axial centimeter of fuel assembly. This corresponds to an
increase from 2.7 to 4.) weight percent. In conformance to the Technical

Specification format, the enrichment in section 5.6.1 is in terms of
weignt percent (w/c) rather than grams per axial centimeter of fuel.

The 4.1 w/o in section 5.6.1 is different from the 4.0 w/0 in section
5.6.2 because they correspond to different types of storage (wet comparec
t0 dry) with different center-to-center distance between fuel assemblies.
Specification 5.6 will need to be changced to relate the capacity of the
combined pool toc a limit of 1760 fuel assemblies.

Safety Conclusion

We have concluded, based on the considerations discussed above, that:

(1) there is reasgnable assurance that the heaith and safety of the
public will not be endangered by operation in the propcsed manner, and

(2) such activities will te conducted in compliance with the Commission's
regulations and the issuance of the amendments will not be inimical to

the commen defense and security or to the health and safety of the public.

Dated: September 19, 1980



