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Dear Sir:

In response to your letters dated March 15, 1979 and March 21,
1979 requesting additional information relative to our submittal
of July 26, 1978, "Increase Spent Fuel Storage Modification" for
the James A. FitzPatrick Nuclear Power Plant, we are submitting the
following attached information.

Very truly yours,

Paul J. Early
Assistant Chief Engineer-Projects
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JAMES A. FITZIPATRICK NUCLEAR POWER PLANT

IGH DENSITY SFEINT FUEL STORAGE RACKS

NRC QUESTIONS

OUESTION

You stated in your July 16, 1978, submittal that the dose ratee above the
spent fuel pool are expected to be 10 mremshour. Justify whay shi radiatien
fileid will be as lcw as reasonably achievable (ALARA) duri ng the proposed pool
mocdification. Relevant experience at nuclear power plants show typical
values, 1in the vicinity of spen: fuel pools of | to 2 mremshour. Your
response shculd consider increased purification system operation, increased
filter-demineralizer change out fregquensy, or relocating certain tools and
components stored in the pool.
ESENNSE

The July 1€, 1978, submittal should have read that the pazimum exposure thas
could be received atove the spent fuel pool would be 10 mremshr. Recent
surveys show that typical values for spent fuel pool area radiaticn levels are
on the ocrder of | =0 2 mrems/hr. Relozcation of tocls stoved on the fleer
around the fuel pcol has significantly reduced the dose rate in this area. No
increased purification system cperation 1s necessary as water chemis sttty
indicates optimum conditicns at present.
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QUESTION 2

Provide the estimated man~-rem expnsure and discuss the cccupational expcsure
expected during this proposed SFP modification. In this evaluation, address
the expected dose rates from spent fuel pool wazer (including items stored in
the pool), spent fuel and the equipment to be dispcsed of, number of workers
(including cdivers, 4if any) and occupancy times £or each phase of the
cperaticn; the removal and disposal of +he present spent <fuel racks an

-
installaticn of the new higher density racks; and the disposition of
miscellanecus equipment presently stored in the pool.

RESPONSE
in three phases with th
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All miscellaneous eguiprent and materials presently stored in the fuel pcol
will either be removed and disposed 0f or placed in the cpposite end of the
fuel pcol from the installation work and will have a negligible impact on the
dose rate.
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QUESTION 3

Describe the methed tha will be used to dispose of the present racks (i.e.,

crating intact racks or c¢itting and packaging). If the racks are ¢to be cut

and packaged, show that ¢th exposure received by this dispcsal method, as
compared to crating the intact racks for disposal will provide as low as 1is

reasonably achievable (ALARA) exposure to personnel.

- Fol S

The exissting fuel racks will be hyﬂrokazed during removal from the fuel pool
to remove the lcose surface contamination. The existing racks will ¢then be
placed in the reactor internal storage pit %o dry. Tocalized decontamination

Y am
- -
will be performed, if necessary, prior to packaging.

The existin racks will ©be package
intact to a disposal site as low speci

in waterp raof wooden boxes and sh

d i i
£ic activisy (LSA) radiocactive waste

pped
s
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Discuss in som detail the impzzt of the proposed SFP modification on
radioactive liquid effluents from the plant, including leakage of water fr*ﬁ
the pool. Discuss the spent fuel pool leak co llec:-on system, including th
disposition of leakage if it should occur.

RESPONSE

The modification has no impact on radicactive liquid effluents from the plant.
The same activity and approximately the same volume of water is in the fuel
Focl as prior to the modificaticn.

Any leakage from the pool will be collected in the reactor building £l
drain sumps through the spent fuel pocol leakage detection system and prccessed
in ¢th floor drain radwaste system. The spent fuel pool leakage detection
system is described in Section 9.3.4.1 of the FSAR.

2311 290
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AUESTTION

x;.iaAa‘_:

Discuss the capabilit cf cthe ¢epent fuel pool cooling system tc keep the
expected, not design, spent fuel pool bulk water temperature at cr Gtelow th

FSAR design of L1I5°F during norma’ refuelings until the mocd. i1sd pool is
£illed. If the bulk water temperature is expected to e atove FSAR design
value, discuss when this will occur and for what period of time.

RESPONSE

The fuel pool cooling system is designed to maintain the bulk fuel pool
temperature at or below 125°F. Analysis cf the expected decay heat loads and
cooling system indicates that the bulk spent fuel pool temperature will exceed
1253°F when the decay heat load is greater than 7.5 x l0% Brus/hr. Based on the
conservative assumptions that ¢the refuelings will be accomplished on a
L2 month schedule and one-quarter of the fuel bundles will be simultanecusly
discharged ¢to the spent fuel pool 150 hours afte plant shutdewn, the
temperature will firet reach 125°F during the third re‘ue...g for less than
one day nd exceed LI5°F each subsequent refueling. During the sixzteenth
refueling, the temperature will be above 125°F for approximately l& days.
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QUESTICN 8

Provide the present freguency of rerlacing the filter-demineralizer resin beds
for the spent fuel pool.

-
. The filters are changed

FitzPatrick has stone septum precoat filter
approximately weekly during refueling and approximately monthly during normal
operations,

2311 292



AUESTION

Provide the estimated volume of contaminated material (e.g., spent fuel racks,
seismic restraints) ezpected to te removed from the spent fuel pools durin
the modification and shipped from the plant to a licensed burial -site.

2 NeFE

The estimatesd volume of contaminated material to be shipped to a licensed
burial site is as follows:

uel racks
er rack X 39 racks

6,692.4 fr?

Yo Existing spent §
171.6 £2? p

"

s
per rack 2z 3 racks 331.65 £

3. Safety curtains
1.6 ££3% per curtain 2z 32 curtains = 31.2 Fe¥
4. Upper and lower rack restraints - 110,0 f£¢?

Total Volume 7,185.25 f¢0
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Because of the height 9f the new racks and the low level of contamination cf
the old racks, this equipment will be tran s;or:eﬂ over the floor .and fuel pool
area approximately 6 inches above thbk floor elevation of 369'-6"., The maximun
height that the loads could be transported are as follows:

) 43 0ld spenz fuel racks: 7r-8" above 369'-6"

v A New spent fuel racks: 12°=0" gbove 369'-6"

: Failed fuel racks: 12+-0'" above 369"-&"

G, Safezy curtains: 23'=0" above 269°'~6"

., Bracing (old) 15'-0" above 363'-6"

By using +=he previcusly mentioned procedures and restricting the movement of
the loads as described above, no spent fuel can be damaged.

2511 295
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QUESTION 11

Discuss the instrumentaticn to indicate the spent fuel pocl water temperature.
Include the capability of the instrumentation to alarm and the location of the
alarms.

RESPONSE
uple, 19-TE-71, is mounted in the spent fi

C-TR-131. The recorder is located on the Nucl
ran An alarm switch eon the recorder

Teg e

Clean Up 8Sys
computer.

Thermocouples located ¢

ezchangers, lS~-E-lA and 1B
alarm signals to the pla
above.

he outlets of the fuel pool ccoling system heat
also logged on recorder 10-TR-131 and provide
mputer and the "Trouble' annunciator identified

a
"
0
o o
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Propeose a technical specification vhich prohibits carrying loads greater than
the weight of a fuel assembly over spent fuel in the storage pool; or sustify
why this specification 1is not needed to limit the potential consequences of
ccidents invelving dropping heavy lcads, cther than casks, onto spent fuel to
those of the design basis fuel handling accident.
RESPONSE
A technical specification is not required because the reactor building c¢rane
is equipped with interlocks which prevent the operation cof the main and 20-ton
auxiliary Hhoists over the fuel pool with the exception that the main hoist is
lowed to operate within a small area over the cask area. The 20-ton
duxiliary hoist will be required %o remove the existing fuel racks. A
Temporary Maintenance Procedure has been written and will be reviewed and
approved bty the Plant Operation Pevxe- Committee which will detail the
installation of control jumpers to allew the operation of the 20-ton heist
cver th fuel pool during SFP rack replacement. This procedure also
identifies load transfer paths into and out of the fuel pool so that no loads
are transported over fuel racks which contain spent fuel. The fuel rack
installation team will be instructed on all aspects of the installation

program.
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Discuss the analysis and

c

resulss of the fuel pool concrete walls to verify

their integrity under the procposed increase in the mechanical and thermal

loadings.

ZPQE":E<P

The fuel pool walls were included in the finite elemen: model. Figure 4-1
the submittal is a sketch of the area used in the finite element model wh

was analyzed. Both mecha
allowables.

iy
nizcal and thermal stresses were less than desi
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+
QUESTION 14

Provide <the following information for DBE locading case, considering both an
empty rack and a rack with full fuel load.

a. The computed sliding and rocking displacements for critical loading
conditions.

b. I corresponding factor c¢f safety against impacting the wall and
other objects in the pool.

E?st‘."-‘:s!‘

a. The maximum horizontal rocking displacement at the top of the rack is
0.38 ineh for the DBE under the critical rocking loadin cenditions
as defined on page 3-6 of the submittal which is 0.8 cocefficient of
friction for two full racks.
ihe maximum sliding displacements occur £or emp: racks at
0.2 coefficient of friction. These displacements were calculated at
1.472 inches £for DBE and 0.737 inch for OBE. No lift-up or rocking
was noted under these conditions.

Spent Fuel Walls 8.22 4.11
Zxisting Floor Swing Bolts 7.66 . £~
Cask Drop Protection System $.62 .
Sparger Pipe Brackets «.07 .03
Existing Rack NE Corner 7.46 3.74

2311 299
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QUESTION 1S

Discuss the extent of rack-to-rack impact during a DBE andsor SSE. Discuss
alsc the design effort taken to minimize the effect of such dIimpact on the
integrity of the rack and fuel elements contained therein.

QI"QD(‘:N’QP

The maximum rack=to-rack impact forces have been calculated ¢to be
81,000 pounds for the DBAE and 64,00C pounds for the OBE. The forces occur at
the top rid nly and arve included in the stress analysis of this member.
Since the upper fitting of the fuel assemblies is not attached to the top

grid, these impact loads are not directly transmitted to the fuel assemblies.
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Clarify that three compcnents of eatrthquake were usecd in the seismic analyses
cf ANSYS and SAP IV models. If not, justify the conservatism of using less
than three components.

) o

All three componenzs of earthquake have been conservatively considered in the

rack design. As explained in the submittal, the ANSYS time history was done
or onl two compcnents of earthquake which were the maximum horizontal
(X-direction and vertical Y-directiocn). However, the forces computed £rom

0
this planar ctime-history model ware pplied on the detail (3-D) model
simultaneously in both the X-Y and 2-Y planes. These resultant lcads were
then combined by an SRSS to obtain the overall loads. Note that this method,
in effectively considering all three components of earthquake, doubles up on
the vertical (Y-direction loading).
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QUESTION 17

In the dropped fuel btundle analvsis of 18-inch drop, verify that the rack
rodel stays elastic during impact and hence the elastic energy balance method
is adequate in predicting a static impact load.

RESPONSE

The maximum combined stress calculated £or the 18-inch drop conditions as
defined on page 3-6 of the submittal was 10,540 psi. This maximum stress
cccurred on an inner rid of the top grid and consisted primarily of major axis
bending stress. Since =k minimum yield strength of the top vid is
16,000 psi, ¢the grid remains elastic except fcr a small localized area at the
impact interface. Hence thc elastic energy balance method used is adequate in
predicting th impact loads. Full sized tests on an actual grid casting
indicate plastic behavior is small producing on the order of a Ll/10-inch
indentation.
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Verify that the ads, load
rack design are nsistens

it mbinacions, an
& -
Standard Review Plan for Ste

co d cept
ith Sections 3.8.6.11.3 a
el Structures.

EESEA\;Q{

In additicn to the three load combinations and acceptanc criteria as
specified in paragraph 3.3.1.1 of the submittal, the following OBE locad
condition was analyzed.

D+L ¢ T‘ +E = 1.05

These four load combinations and acceptance criteria ‘onservatively cover all
applicable loading for spent fuel racks as specified in Sections 3.8.4.11.3
and 3.8.4.11.5 of the Standard Review Plan for Steel Structures.
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