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Revised Technical Specifications

General Technical Specification Format and Content Discussion

The Technical Specifications (TS) proposed in the TN-40HT license amendment
request (LAR) are intended to be consistent with the format and content (level of
detail) of the Prairie Island Nuclear Generating Plant (PINGP) TS. Plant TS are
primarily intended to direct plant operator activities to safely operate t lant.
Similarly, the Independent Spent Fuel Storage Installation (ISFSI)
direct operator activities to safely store spent fuel within casks a

The NRC Final Policy Statement on Technical Specificatio
Nuclear Power Reactors in the Federal Register at 58 F
1993, stated:

“... since 1969 there has been a trend to
specifications not only those requirement: Ve m the analyses and
evaluation included in the plant's saf ]
all other NRC requirements gover c
plants. ... In the Commission's has diverted both NRC staff and

requirements in these

nt safety is improved when operators are
matters of safety consequences. The improved

fent of the plant TS, 10CFR 50.36, and NUREG-1745, “Standard Format and
lent for Technical Specifications for 10 CFR Part 72 Cask Certificates of
pliance”. In general, the proposed TS include activities and variables that
direct operators to safely use and handle casks, and store them in the ISFSI.
Cask design and fabrication activities and variables can be adequately controlled
in the ISFSI SAR and thus were not included in the proposed TS (except for
items included in Section 4.0 Design Features consistent with recent precedent).
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Revised Technical Specifications

RAI: ATT 1.1

Perform a transient impact structural integrity evaluation, similar to that of Section A4.2.3.8 of
the SAR, of the fuel rod cladding for the 18-inch cask handling end-drop accidents, considering
the “undamaged fuel assembly” characterized with: (1) uniform rod bowing and (2) missing,
displaced, or damaged structural components that can still be handled with normal means.

The applicant defines undamaged fuel assemblies as those with uniform rod bowj d that
can be handled by normal means, even if there exist missing, displaced, or dam
structural components. However, since fuel rod buckling performance has n

for the undamaged configurations described above, a structural evaluatio us
the SAR to substantiate the subject definition.

the 10 CFR

The information requested is needed for evaluating the cask for ¢
72.122(b) requirements for protection against environmental condi
phenomena.

ns and natural

Response: ATT 1.1

Interim Staff Guidance (ISG) -1 Revision ' ance on the
classification of spent nuclear fuel as either: damaged; (2) undamaged; or (3)
intact. The guidance provides the flexibility to e the definition on the ability of
the fuel assembly to perform fuel- stem-related functions rather

vantage of the flexibility of the performance-
the ISG Appendix contains a default definition

assembly that contains cladding breaches of any size would be classified as a
DAMAGED FUEL ASSEMBLY and thus not eligible for storage in a TN-40HT
cask. This change in the default definition is proposed to address the concern in
ISG-22.

Since the Technical Specifications are applicable to both the TN-40 and the TN-
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Revised Technical Specifications

40HT casks, the above changes necessitated changing the definition of
UNDAMAGED FUEL ASSMEBLIES in a TN-40 cask to a DAMAGED FUEL
ASSEMBLY. To avoid unintentional consequences with changing what is
allowed to be stored in a TN-40 cask, the new definition is based on the wording
from the current Technical Specification 3.1.1.(5) and 3.1.1.(6).

The changes to the proposed SAR and Technical Specifications addr: RAI
question ATT 1.1. However, with respect to performing a transient i

structural integrity evaluation for fuel assemblies with (1) unifori bowing or
(2) missing, displaced, or damaged structural components that
handled with normal means, the following additional explan is‘provided:

e A fuel assembly with missing, dis amaged structural
component that adversely affe S in Section A4.2.3.8
would either a) be assume
criticality safety and thus be cl
ASSEMBLY, or b) an a lysis would be performed to
determine if the radi ic criticality safety would be adversely
affected and the fuel as blysclassified accordingly.

¢ Uniform rod bowing is considered in the proposed SAR Section
A4.2.3.8 “Analysis of Fuel Cladding Und i dition Impact
Loading”.
”

Therefore with the SAR an
additional transient impact str
were not perform

| Specification changes described above,
al integrity evaluations are not needed and

The followin herproposed definition of a DAMAGED FUEL ASSEMBLY:

T casks, a DAMAGED FUEL ASSEMBLY is a spent
ar fuel assembly that:

a. s a partial fuel assembly, that is, a fuel assembly from which
fuel pins are missing unless dummy fuel pins are used to
displace an amount of water equal to that displaced by the
original pins; or

b.  has known or suspected to have structural defects or gross
cladding failures (other than pinhole leaks) sufficiently severe
to adversely affect fuel handling and transfer capability.

In TN-40HT casks, a DAMAGED FUEL ASSEMBLY is a spent
nuclear fuel assembly that:
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Revised Technical Specifications

a. has visible deformation of the rods in the spent nuclear fuel
assembly. Note: This is not referring to the uniform bowing
that occurs in the reactor. This refers to bowing that
significantly opens up the lattice spacing;

b.  has individual fuel rods missing from the assembl
The assembly is not a DAMAGED FUEL ASSEM

C. has missing, displaced, or damaged
such that radiological and/or criticality
affected (e.g., significantly chan

d. has missing, displaced, ord tural components
such that the assembly ot be handled by normal means
(i.e., crane and grapp

e. has reactor operating reco or other records) indicating

that the spent assembly contains cladding
breaches; o

f is no laAgerin theifefm of an intact fuel bundle (e.g., consists
of, or co debris such as loose fuel pellets or rod

RAI: ED-3
In “PI ISFSI Techniecal Specifications Bases” ANSI 14.5 references are from 1977 and should
be updated e fro 97.

Respon D-3

chnical Specification bases for SR 3.1.3.1 will be changed to reference
the™9 ersion of ANSI N14.5 for the determination of the leak rate.
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Revised Technical Specifications

Other TS Related Changes
TS 5.1 General Administrative Controls
Changed “Nuclear Management Company, LLC” to “Northern States
Power Company, a Minnesota corporation (NSPM)”.

TS Bases B 2.0 Functional and Operating Limits
Added the following sentence to the APPLICABLE SAFETY A
section:

“‘Reactor coolant radiochemistry data from the fuel a
cycle of operation, fuel sipping, eddy current exam
testing may be used to determine that a parti
has no cladding breaches.”

TS Bases SR 3.1.2.1, establishing a helium enviro ' sk within 34
hours.
Clarified that a “fraction of a mbar” of he fies-the helium
properties used in the thermal analy

TS Bases SR 3.3.1.1, Verifying that b entration is = 2450 ppm.
Added a reference to License Conditi as the source of the
requirement that the chemi is'to be performed by two different
individuals on two separ

requireme
to be p

TS Base SR 3.4.1:2, Verifying identity of the Fuel and inserts.

refefence to License Condition 15F as the source of the
that identity of the fuel assemblies and inserts is to be
erformed by two independent individuals.
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MATERIALS

RAI: M1

Specify the type of Never-seez to be used for lubrication of the trunnions. Provide justification

for the compatibility with borated water and stainless steel. Specify the applicable temperature
range of use.

Never-seez comes in a number of different varieties with different preferred nd
recommended environments for use.

This information is needed to determine compliance with 10 CFR 72. )(2),;and 72.122(1).

Response: M1

The current cask receipt procedure used at the P.
Plant calls for the application of Loctite N-5000
KMP1FK) to the outer shoulder of the upper.
of the lift beam lifting arms and the beari
rotating and lifting the cask off the rail car. r the cask as been lowered onto
the floor and the lifting beam disengaged receipt procedure calls for

removal of the lubricant from the e lift beam. Since the lubricant
is removed prior to immersing [
compatibility issue with bor

clear Generating
ricant (KMP1FJ and

If in the future a lubricant b ailable that is compatible with the spent fuel

pool water and the t ion material, it may only be used after it is approved for
that application vi ite’s formal Chemical Control Program.

There are n RJor TS changes proposed as part of the response to this RAI
question.

assemblies. The use of uranium requires the analysis of potential interactions and pyrophoric
events.

This information is needed to determine compliance with 10 CFR 72.120(d), 72.166, and
72.122(h)(1).
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MATERIALS

Response: M2

Section A3.1.1 lists uranium rods as rods that may replace fuel rods in
reconstituted assemblies. The uranium rods are not simply rods made from solid
uranium. The uranium replacement rods are identical to the other fuel rods
except that they are made with natural uranium pellets rather than wi riched
uranium fuel pellets. Since the uranium in the replacement rods is ¢ i

within the same cladding material and end plugs as any other fu no
change in the potential for a pyrophoric event.
To clarify want is meant by uranium rods, the sentence i 1 will be

changed to read as follows.

t rods, Zirconium
y also be stored in

“Also reconstituted assemblies, (natural uranij
inert rods, or stainless steel rods replacing fi
the cask.”

RAI: M3

Provide copies of the references, or
(ADAMS) accession numbers if relevan at substantiate the guide tube and instrument wall
j instrument tube diameters (Table A3.3-19) to

Assembly and rod spe ables were reviewed by the staff. While in most cases
there was agreemen me cases’the staff identified discrepancies with the staff’s
reference values ] rces). For example, the reviewers’ sources indicate a

substantially thi

ns of the guide tubes and instrument tube do reflect the fuel used at
Island Nuclear Generating Plant. Appropriate references will be
D led.

RAI: M4

Correct or give references for the existing maximum MTU/assembly for the Westinghouse
Electric Company (WEC) standard 14 x 14 fuel assembly in Table A7.2-1 and other tables.

This information is needed to determine compliance with 10 CFR 72.124(a) and 72.11.
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MATERIALS

Response: M4

The correct value for the loading of a Westinghouse Standard Fuel type should
be 0.410 MTU. Table A7.2-1 and Table A3.1-1 will be revised to reflect the
correct value.

RAI: M5

State the assumptions with respect to time out of reactor, uniformity; yer thickness, etc.
used to determine the quantity of CRUD available to spall.

While the spallation fraction for the CRUD is stated in SAR S #no values and

assumptions are given for CRUD quantities.

This information is needed to determine compliance with 6(d).

Response: M5

ment calculations is obtained
f this Table provides the value of
r PWR fuel assemblies at the time of
C oyed in the source term calculations.
%a were employed in these calculations.

The radioactive inventory of the CRU
from Table 7.1 of ISG-5 Revision1.
140 uCi/cm? for the CRUD activi
discharge. This value is di
Therefore, no other assun

There are no SAR o6, TS changes proposed as part of the response to this RAI.

RAI: M6
Specify the dese over 20 years at the location of the drain port valve and evaluate its
affec ing.

formation is needed to determine compliance with 10 CFR 72.126(d).

Response: M6
Two Viton o-ring seals are employed at the lower end of the adapter fitting in the

drain port in the TN-40HT cask. The purpose of these seals is to ensure that the
drain port fitting / drain tube junction is able to maintain a seal during the cask
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MATERIALS

draining operation. These seals are not part of the confinement boundary and
thus do not perform any confinement function.

The radiation dose rate at the Viton o-rings is not explicitly calculated but may be
estimated based on measured dose rate experience at the drain port. Dose rate
measurement experience from several loadings of Transnuclear casks indicates
that the dose rates at the drain port are less than 1 Rem/hour. Assu
constant dose rate of 10 Rem/hr for 25 years (the minimum design lif
40HT per SAR Table A3.4-1, 1 Rem/hour = 1 Rad/hour) at the o5
total exposure is 2.2x10° Rads. This estimated exposure is co

does not take into account the exponential decay of the so

Degradation of Viton is not expected at exposures below 10" rads. At the total
exposure in the range of 10" to 10® Rads, the Viton ected to
o-ring has

down to the point
that it will release fluorine to the cask cavity._Si 2xposure of the Viton o-
rings in the TN4OHT cask is less than 10’
that may release fluorine into the cask_ eavi expected to occur.

There are no SAR or TS change art of the response to this RAI.

RAI: M7

Specify in the Technical cificatio e % credit for the boron-10 for both the Boral and the

B-Al alloy.

This informatio n ermine compliance with 10 CFR 72.124(a).

Response: M

minum alloy and Aluminum/B4C metal matrix composite
\atefials, and 75 % credit is taken for the presence of neutron poison for Boral®

% . Phis information may be used by the staff to determine compliance with
C

R 72.124(a).
Regulation 10 CRR 72.44(c) requires that Technical Specifications include
requirements in the following categories:
e Functional and operating Limits and monitoring instruments and
limiting control setting
e Limiting conditions
e Surveillance Requirements
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MATERIALS

e Design Features
¢ Administrative controls

A review of these categories, as described in 10 CRR 72.44(c), concluded that
the regulation does not require that assumptions used in analyses, e.g. the %
credit for the boron-10 in the neutron poison plates, be included in the Technical
Specifications. Note that the minimum areal Boron-10 density desig ure
requirement is already specified in proposed Technical Specification

Although NUREG-1745, “Standard Format and content for T
Specifications for 10 CFR Part 72 Cask Certificates of Co

directly applicable to site specific Technical Specificatio ed to
determine if it called for the inclusion of the Boron-10 % ption in the
Technical Specifications. The review concluded th did not call

for % credit of Boron-10 to be included in TechnigakSp

Finally, it is NSPM’s understanding that Te
Island Nuclear Generating Plant’s and th o be written focusing on
the operational controls, limits and desi ed to ensure safe operation (see
Technical Specification Content Discussi )- This would not include non-

is already in proposed S
does not propose to include
the B-Al alloy into the propose

d.it for the Boron-10 for both the Boral and
chnical Specifications.

dequal ercentage of H and B in the absorber material. Describe the significance of the

ity measurement, and the sensitivity of measurements to the percentage of critical
ponents (H & B).

S information is needed to determine compliance with 10 CFR 72.124(a).
Response: M8

An acceptance plan will be developed and added to the SAR
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MATERIALS

RAI: M9

Response: M9

Provide a reflood analysis.

This information is needed to determine compliance with 10 CFR 72.122(h)(1).

Initially, as pool water is added to the cask cavity containing hot f
components, some of the water will flash to steam causing int
pressure to rise. The pressure of the cask cavity is monitor: ensure that it
does not exceed the design pressure of the cask. The c i
controlled by controlling the reflood rate.

The second paragraph in SAR Section A3.3.2.2.
following:

“As pool water is added to the cas

port. The reflooding proce re that the pressure be

d such that the pressure does not
ressure of 100 psig. To provide margin to
or any pressure drop between the
internal pressure, the procedure shall

re to less than 75 psig.”

exceed the analyzed inter
the analyzed limit
monitoring location
limit the moniteted pre

RAI: M10

plan for the neutron shield material. Provide data or analyses to show
terial (both resin and polypropylene) will retain adequate properties

Provide an accepta

ial for degrading properties of the material including its thermal conductivity.

information is needed to determine compliance with 10 CFR 72.126(6).

Response: M10

An acceptance plan will be developed and added to the SAR
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MATERIALS

RAI: M11

Provide temperature-dependent fracture property data for the filler metal and the heat
affected zone (HAZ) in the temperature range of Hypothetical Accident Condition (HAC) to
support the claim that the weld cracks in the base metal of carbon steel (SA-266, Class 2) are
stable (SAR Sec A4A.9).

This response should provide justification that any testing, using a limited combi
potential base metals, filler materials, and weld techniques, bounds the wor;
toughness expected from all potential combinations of these three para .
the TransNuclear (TN) fabricators choose the combinations of weld progesse s and
base material to demonstrate the toughness of the weld and HAZ. Défend wh
provided are representative of all other possible combinations whi
data the best case scenario?

to maintain or

r example, control heat

r any test that results in
eld parameters utilized in

Various weld techniques, parameters and/or procedural steps c
improve base metal, HAZ, and weld metal mechanical pfope
input, bead placement, weld bead type, etc., are such
abnormally high fracture toughness, the response u
the weld procedure.

This information is needed to determine compliahce 10 CFR 72.122(b)(2).

Response: M11

To ensure that the fracture
to the fabricated casks, ar
base metal, weld fill ateri
Section A9.7.1.

ne aluation in Section A4A.9 is applicable
ement to perform Charpy impact testing on the
HAZ will be added to the SAR via a new

The followingwi add o the SAR:

Charpy Impact Testing

ce 4) NF-2320 at -20°F during cask fabrication. The acceptance
tandard shall be a minimum energy absorption of 18 ft-Ib.

The weld filler material and Heat Affected Zone (HAZ) shall be subject to
Charpy impact testing per ASME Code NF-2431.1(a) through (d), except
that:

a) In lieu of the base materials specified for weld test assemblies in

the governing weld material specification (SFA), the weld test
assemblies for Charpy impact testing shall be prepared using the
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MATERIALS

same base metals that are used for the shield shell and bottom
shield.

b) Charpy impact testing shall be performed for both the weld filler
material and the heat affected zone of each base metal.

c) The acceptance standard shall be a minimum energy absorption of

18 ft-Ib.

References:

4. American Society of Mechanical Engineers, AS
Pressure Vessel Code, Sections I, Ill, V, and

including 2006 addenda.

7 SNT-TC-1A, “American Society for Nond
Qualification and Certification in Nond

RAI: M12

Justify, as stated in the SAR, that the fi
Specify the code requirements that

S ough as the base metal (Sec A4A.9.5).
materials satisfy.

0 of the base metal (SA-266, Class 2) and
presumably uses it to show tt % ntial weld cracks in the 10 critical locations remain stable
during storage since no fracture gss for the welds is provided. It is known that

3| as well as HAZ, in general, can be dramatically

secify the weld inspection requirements for the fuel basket, and include these requirements
in the proposed Technical Specifications.

The staff position is the basket must be inspected per the requirements of American Society of
Mechanical Engineers (ASME) Code, Subsection NF, due to the prevalent use of fillet welds,
not full penetration welds, as would generally be the case for Subsection NB construction.
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MATERIALS

This information is needed to determine compliance with 10 CFR 72.122(b)(2).
Response: M13

As stated in SAR Sections A3.4 and A4.2.3.3.3, the TN-40HT basket is designed,
fabricated and inspected in accordance with the ASME Code Subsection NG to
the maximum practical extent. Alternatives to the Code relative to the ket,
design, construction, and testing are discussed in SAR Section A3.5.

Note Number 14 on SAR Drawing TN40HT-72-21, Sheet 1 of 7;"¢all r
seam welds of the fuel compartments to be 100% penetrati el nd;to meet
the requirements of NG-3352.

Note Number 13 on SAR Drawing TN40OHT-72-21,
capacity of the fusion welds to be demonstrated u

testing. This alternative to the requirements of
Section A3.5.

7,%¢alls for the
and production

iscussed in SAR

Drawing TN-40HT-72-21 Sheet 2 of 2
groove welds. Notes 6 and 12 on S

0 at the rail assembly welds are
Drawi N40HT-72-22 Sheet 1 of 2,
accordance for the requirements
of Subsection NG.

As shown on the drawingsd ed to:above, welds used to construct the basket
are full penetration welds, fusic
estion M13. Therefore it is appropriate to inspect the

not used as stated i I qu
welds per the req ents of A
Subsection NF

(b)(2):

The above information may be used by the staff to determine compliance with

10 CRR
Pr d Technical Specification 4.4 states the following:

‘The TN-40HT basket is design, fabricated and inspected in accordance
h Subsection NG of the ASME Code to the maximum practical extent.
Exceptions to the Code are listed in Table 4.4-1.”

Therefore the proposed Technical Specifications include the weld inspection
requirements for the fuel basket.

Regulation 10 CRR 72.44(c) requires that Technical Specifications include
requirements in the following categories:
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MATERIALS

e Functional and operating Limits and monitoring instruments and
limiting control setting

Limiting conditions

Surveillance Requirements

Design Features

Administrative controls

A review of these categories, as described in 10 CRR 72.44(c), conc t
the regulation does not require additional detail on the weld inspécti
requirements beyond that already provided in the proposed Tec

Specification.

Although NUREG-1745 “Standard Format and Content for\{ echnical
Specifications for 10 CFR Part 72 Cask Certificates nce” is not directly

applicable to site specific Technical Specificatio : vas,reviewed. The review

concluded that NUREG-1745 does not call for detail on the weld inspection
requirements than already provided.

Finally, it is NSPM’s understanding t echuical Specifications (both the Prairie
Island Nuclear Generating Plant’s an ) are to be written focusing on
the operational controls, limits a sign ne ded to ensure safe operation (see
Technical Specification Conte ove). This would not include
details of the fabrication we quirements.

For these reasons and since'the mation needed to demonstrate compliance
: y in SAR Section A4.2.3.3.3 and the Drawings
in SAR Section
weld inspectiop’require
Specifications.

t welds shall be inspected to the NDE acceptance criteria of ASME
e Subsection NG as described on the drawings in Section A1.
ternatives to the ASME Code are specified in SAR Section A3.5.”

RAI: M14

Specify the acceptance standards or codes for the structural and containment welds. Include
these standards or codes in the proposed Technical Specifications.

This information is needed to determine compliance with 10 CFR 72.122(b)(2).
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MATERIALS

Response: M14

SAR Section A4.2.3.1.1, lists the inspections and codes for inspecting the
structural and containment boundary welds. In particular Section A4.2.3.1.1 calls
out ASME Code Section lll, Subsection NB for the design, fabrication,
examination and testing of the containment vessel. It also calls out Code
Section Il Subsection NF and ASME Code Section V for examinatio

standards for the other structural and attachment welds.

The above information may be used by the staff to determi mpliance with
10 CRR 72.122(b)(2).

Proposed Technical Specification 4.4 states the foll

desi d, fabricated and

) the ASME Code to the
[ ode are listed in

include the weld inspection
nt welds.

“The TN-40HT cask containment bounda
inspected in accordance with Subsecti

maximum practical extent. Excepti
Table 4.4-1.

Therefore the proposed Technic

ese categories, as described in 10 CRR 72.44(c), concluded that
tion does not require additional detail on the weld inspection

ements beyond that already provided in the proposed Technical

ification.

Although NUREG-1745 “Standard Format and Content for Technical
Specifications for 10 CFR Part 72 Cask Certificates of Compliance” is not directly
applicable to site specific Technical Specifications, it was reviewed. The review
concluded that NUREG-1745 does not call for more detail on the weld inspection
requirements than already provided.
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MATERIALS

Finally, it is NSPM’s understanding that Technical Specifications (both the Prairie
Island Nuclear Generating Plant’s and the ISFSI’s) are to be written focusing on
the operational controls, limits and design needed to ensure safe operation (see
Technical Specification Content Discussion above). This would not include
details of the fabrication weld inspection requirements.

For these reasons and since the information needed to demonstrate iance
with 10 CRR 72.122(b)(2) is already in SAR Section A4.2.3.1.1, oes not
propose to include additional detail on the weld inspection re e

structural and containment welds in the Technical Specific

However: NSPM does propose to add the following statements to the SAR in a
new Section A9.7.2:

boundary) used in
2d following the

ection’V of the ASME Code shall
examination (NDE) specifications
elds are specified on the drawings
iteria are as specified by the
e qualified in accordance with SNT-

“The ASME Code qualified materials (i.e

provided in Chapter A1.
governing code. NDE petsonnel
TC-1A, Reference 5.

RAI: M1

Specify the codes used for welders and weld procedures qualifications. These codes should be
placed in the Technical Specifications.

This information is needed to determine compliance with 10 CFR 72.122(b)(2).

Response: M15

SAR Section A4.2.3.1.1, lists the following
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MATERIALS

“The welding procedures, welders and weld operators are qualified in
accordance with Section IX (and NB-4300 where required) of the ASME
Code”.

The above information may be used by the staff to determine compliance with
10 CRR 72.122(b)(2).

Proposed Technical Specification 4.4 states the following:

“The TN-40HT cask containment boundary is designed,
inspected in accordance with Subsection NB of the

maximum practical extent. Exceptions to the Cod
Table 4.4-1.”

Since Subsection NB invokes the weld qualifications i ts in Section IX,
the proposed Technical Specifications include weld procedure
requirements.

e Functional and oper
limiting control setti

egories, as described in 10 CRR 72.44(c), concluded that
not require additional detail on the weld procedures and
eyond that already provided in the proposed Technical

. ions for 10 CFR Part 72 Cask Certificates of Compliance” is not directly
able to site specific Technical Specifications, it was reviewed. The review
ongluded that NUREG-1745 does not call for more detail on the weld
procedures and welder qualifications requirements than already provided.

Finally, it is our understanding that Technical Specifications (both the Prairie
Island Nuclear Generating Plant’s and the ISFSI’s) are to be written focusing on
the operational controls, limits and design needed to ensure safe operation (see
Technical Specification Content Discussion above). This would not include
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MATERIALS

details of the fabrication weld procedures or welder qualifications.

For these reasons and since the information needed to demonstrate compliance
with 10 CRR 72.122(b)(2) is already in SAR Section A4.2.3.1.1, NSPM does not
propose to include additional detail on the weld procedures and welder
qualifications requirements in the Technical Specifications.

However: NSPM does propose to add the following statement to the
new Section A9.7.2:

“Qualification of welding procedures and welders sh rmined
using Section IX of the ASME Code”.

RAI: M16

component(s) which exceed the stres imits of the ASME Code, Section II,
Part D. Show that these properties eeting the component’s design-life
performance requirements during the rating condition(s).

In Section A4B.1.5.6 of the SA
stresses in the limiting aluminum nts were compared to allowable stress values that

ue to materials creep.”

This information i
Response: M16

SAR Secti .5.6 contains the evaluations/calculations that show that the
onents meet their life-time design requirements.

d in SAR Section A4B.1.5.6, the allowable stress values are provided in
ical Report No. E-25768, “Evaluation of Creep of NUHOMS® Basket

% num Components under Long Term Storage Conditions”. A copy of this
report has already been provided to the NRC via:

Enclosure 2 to Transnuclear Letter E-25506, “Revision 1 to Transnuclear,
Inc. (TN) Application for Amendment 10 to the Standardized NUHOMS®
System (DOCKET No. 72-1004; TAC NO. L24052)", dated November 7,
2007
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MATERIALS

There are no SAR or TS changes proposed as part of the response to this RAI
question.

RAI: M17

Justify the use of the hemispherical emissivity of 0.46 for 304 stainless steel, in ection
A3.3.2.2.3.6.2.3.

Staff’s reference gives a value 0.35 to 0.3 in the temperature range of 20@-400€ C.

This information is needed to determine compliance with 10 CFR 72.128(4).

Response: M17

been addressed in the TN response to RAI 3-1
application in Enclosure 2 of TN E-26726,

A copy of SAR Reference 34 of Sectio
Stainless Steel’ is also provided in Enclosure

The justification for the hemispherical emissivity, l!a 46 for stainless steel has

missivity Measurements of 304
f TN E-26726.

Although Reference 34 of SAR .6 reports the hemispherical emissivity
of 0.46 for the temperature ran

in the ction A.3.3.2.2.3.6.3.1. The use of the 0.3
A3.3.2.2.3.6.2.3.

There are no S changes proposed as part of the response to this RAI.

conductivity describe
value is discussed i

References to 17:

esponse to RAls for TN-40 Transportation SAR (Docket
No.L24106)", TN E-26726, August 29, 2008.

RAI;

AAA14 Q
5

This information is needed to determine compliance with 10 CFR 72.126(6).

e references for the thermal characteristics of the neutron shield resins given on page 6
, Table A3.3-8.

Response: M18

The resin used for the radial neutron shield is a proprietary formulation that has
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MATERIALS

been utilized for the TN-40, TN-32 and TN-68 casks which have been licensed
for storage. Information on the resin has been provided to the NRC in support of
their license applications.

Thermal properties for the neutron shield resin provided in Table A3.3-8 of the
SAR are identical to those given in the TN-68 storage UFSAR Section 4.2, Item 5
(Reference 1 below), and the TN-40 transportation SAR Section 3.2, 9
(Reference 2 below). The original data can be found in the TN-24 D e
Cask Topical Report (Reference 3 below).

References to RAI-M18:

1) Transnuclear, Inc., TN-68 Storage Cask UFSAR, Revisign
Docket No.72-1027.

2) TN E-23861, “TN-40 Transportation Packag
2, August, 2008, NRC Docket No.71-9

7 Transnuclear, Inc., TN-24 Dry Sto Topical Report, Revision 2A,
1989, NRC Docket No.72-1005

e, typographical error was identified in
con tivity of the Solid Neutron Shield Resin.
uld be 0.0083 Btu/hr-in-°F. The SAR Table

y 2008, NRC

alysis Report,” Rev.

SAR Table 3.3-8 for the t
The value of 0.0833 /hr-i
will be revised to ¢ ct this er

RAI: M19
Provide ther ductivities for fuel with a burnup of 60 GWd/MTU.

conductivity in SAR section A.3.3.2.2.3.6.2.2.1 are for unirradiated UO2.

Res

Effects of irradiation on the thermal conductivity of UO; are studied by Amaya et
al. [1] and Ronchi et al. [2]. Based on the study by Ronchi et al. [2], the thermal
conductivity of irradiated UO, with ~62 GWd/t and irradiation temperature T,
=>1300K (average T for fuel pellet during irradiation according to Amaya et al.
[1]) can drop significantly (more that 50%) compared to un-irradiated UOs.
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MATERIALS

Using irradiated UO, conductivity decreases the effective fuel conductivity in the
transverse direction. Note that as discussed in SAR Section A3.3.2.2.3.6.3.2, the
axial effective fuel conductivity is calculated based on the fuel cladding material
only and does not include the UO; fuel pellet thermal conductivity. Therefore, the
axial effective conductivity of the fuel assembly is not impacted.

The thermal conductivity values of UO, in SAR Section A3.3.2.2.3.6. run-
irradiated pellets are compared to the values obtained from the stud chi
et al. [2] and are shown in the Figure M19-1. For the temperaturesfange o
interest, the comparison shows that the SAR conductivity valu eMighepby
approximately a factor of two compared to the values obtai ro onghi et al.
[2].

0.600

—&— Un-irradiated UO2 [NUREG/CR-200]

0.500 +—« _ _
\ —a— Irradiated UO2 [Ronchi]
0.400

0.300 - \\’\‘\'

0.200

Conductivity (Btu/hr-in-F)

0.100 -

0-000 T T T T T T T
0 200 400 600 800 1000 1200 1400 1600

Temperature (F)

re m-1 UO, Thermal Conductivity

ffegtive conductivities for the bounding fuel assembly calculated
O, are presented in SAR Table A3.3-9.

rmed by Transnuclear (TN) and provided to the NRC via an RAl

o NUHOMS® HD System, Amendment 1 [3] shows that the transverse
ive fuel conductivity with irradiated UO, conductivity is approximately 3%
than the one with un-irradiated UO, conductivity at the operating

The sensitivity runs in the TN study show that the fuel cladding temperature
changes by approximately 1°F due to use of irradiated UO, conductivity. A 1°F
temperature change is considered to be negligible. These results show that the
fuel cladding temperatures are not sensitive to the conductivity of UO,.
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MATERIALS

Therefore, use of un-irradiated UO,, fuel pellet conductivity from NUREG/CR-
0200 (SAR Reference 14) is reasonable for irradiated UO..

However, it should be noted that the transverse effective fuel conductivities used
in the SAR ANSYS thermal models and presented in SAR Table A3.3-8 are at

least 20% lower than the calculated transverse effective conductivities presented
in SAR Table A3.3-9. This conservatism exceeds any reduction of th
effective fuel conductivity due to the effect of fuel pellet irradiation. A

Table A3.3-9 is depicted in SAR Figure A3.3-19. This compari
in SAR Section A3.3.2.2.3.6.5.

Use of the lower transverse effective fuel conductivity val
model results in higher calculated fuel cladding and
mperatures are
d UO; fuel pellet
thermal conductivity values do not affect the
the SAR.

There are no SAR or TS changes proposed a rt of the response to this RAI.

References to RAI-M19:

1) Masaki Amaya et al. onductivities of Irradiated UO, and (U,Gd)O;
Pellets,” Journal of Nuc ials, 300 (2002) 57-64.

2) C. Ronchi et al. ct of Burn-up on the Thermal Conductivity of Uranium
Dioxide up to ” Journal of Nuclear Materials, 327 (2004) 58-
76.

3) TN Letter , “Reyision 1 to Transnuclear, Inc. (TN) Application for

Amendment 4o the NUHOMS® HD System, Response to Request for
ion (Docket No. 72-1030; TAC No. L24153)”, Enclosure 2,
4.1, TN Document No. E-27377, December 15, 2008.
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PRINCIPAL CASK CRITERIA

RAI: A3.1

NRC staff was unable to locate some general information on the proposed contents. Table
A3.1-1 lists some general parameters for each of the approved fuel assembly classes however
physical specifications of the assembly are missing, notably maximum assembly weight. Table
A3.2-1 lists the presumed weight for all 40 assemblies, but isn't clear if this should.be
considered an upper bound for any particular class of fuel assembly.

Please present this information in chapter A3 or if located elsewhere in the indicate
within chapter A3 where it may be found.

This information is necessary to verify compliance with 10 CFR 72.1

Response: A3.1

The maximum weight of a fuel assembly plus an t isNisted as 1,330 Ibs in
Section A4B.1.3 and proposed Technical Spec . This weight was
used to bound all fuel types and thus listi weight for an individual
fuel assembly in Table A3.1-1 is not ne wever; the following paragraph
will be added to SAR Section A3.1.1

“The maximum combineddweight of any fuel assembly and insert is limited
to 1,330 Ibs and the total wei 0 fuel assemblies and inserts is
limited to 52,000 Ib

RAI: A3.2

maximum /assembly for the Westinghouse standard assembly as 410
pplicant intends this number to be 0.410 MTU and all confirmatory
is assumption.

correct value for the loading of a Westinghouse Standard Fuel type should
be 0.410 MTU. Table A3.1-1 will be revised to reflect the correct value.

RAI: A3.3

Provide the time-to-boil calculation for the liquid in the cask during wet fuel transfer
operations.
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PRINCIPAL CASK CRITERIA

In the Standard Review Plan for Dry Cask Storage Facilities (NUREG 1567) Section 6.5.1.2
states that the applicant should provide a time-to-boil calculation for the loaded cask during
transfer operations. This calculation is important to determine if any conditions could exist that
might impact the performance of the fuel cladding. The staff did not find the calculation for the
time-to-boil in the application. If the time-to-boil calculation was mentioned within the
application, provide the appropriate location of this information.

This information is needed to confirm compliance with 10 CFR 72.24(c)(3).

Response: A3.3

The operational sequence for the TN-40HT cask is identical té.th desgribed
for the TN-40 cask in Section 5.1.1 and 5.1.2. As shown j
B.6 through B.11, the cask lid is installed after the fuel
completed. The cask is then lifted to the pool surfac ion of the fuel
assembly loading and installation of the cask lid. The e cask cavity is

drained or blown out while the cask body remaips pattially.in the pool. The outer
surface of the cask is cooled by pool water during drainage/blow out
ration, the water in contact with

operation.
oil or evaporate. The rising
ill be vented through the vent port.

.d né is

During the short period of drainage/blow out
the fuel assemblies within the cas [

roximately at the saturation temperature
to the atmosphere through the vent port,

ensity (moderator density where Keg is maximized) thereby
he effects of boiling in the criticality calculations. This

the cask cavity. This temperature is higher than the expected temperature for
the cask content for hypothetical water boiling. Furthermore, the vacuum drying
analysis shows that 34 hours after the start of water drainage, the fuel cladding
temperature is 725 °F and remains below the allowable limit of 752 °F. As seen,
the effects of hypothetical water boiling are considered in the vacuum drying
analysis and it is shown that boiling water has no adverse effect on the fuel
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PRINCIPAL CASK CRITERIA

cladding temperature.
Therefore, the time-to-boil calculations are not necessary.

There are no SAR or TS changes proposed as part of the response to this RAI.

RAI: A3.4

Section A3.1.1 states, in part, that reconstituted assemblie
rods replacing fuel rods) may also be stored in the cask. How

, or stainless steel
rmation (i.e.,

ium rods which may be
used. Furthermore, use of the uranium rods was not ana

This information is needed to determine compli

Response: A3.4

The Prairie Island Nuclear Gene
fuel rods, solid Zirconium i

PINGP) has used natural uranium
olid stainless steel rods to reconstitute
at are damaged). These replacement
me d s as the damaged rods they are replacing
such that there is nafchange in fuel rod pitch of the assembly. PINGP has
always had a ve fuel integrity program resulting in only a few failed pins
, i.e. less than four per fuel assembly.

The natu replacement rods are identical to the fuel pins they are
replacing natural uranium pellets are used instead of enriched
urapi ince the fuel assemblies will have already seen at least one

ion prior to being reconstituted, the replacement rods will see at

e of exposure less than the damage rods would have seen. Thus,
of the natural uranium replacement pins will be at most 2/3 of the

up that the damaged fuel pin would have seen. This difference is enough to
ensure that the source term of the design basis fuel calculated in Section A7.2
bounds reconstituted fuel assemblies with natural uranium replacement pin(s).

The Zirconium inert rods are solid rods with the same dimensions as the fuel pins
they replace. Since the source term due to activation of the Zirconium is much
less than the source term of the fuel pin being replaced, the source strength of a
reconstituted fuel assembly with the Zirconium inert rod(s) would be bounded by
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PRINCIPAL CASK CRITERIA

the source term calculated in Section A7.2. Thus the shielding evaluation
bounds reconstituted fuel assemblies with Zirconium inert rods.

The stainless steel replacement rods are solid rods made from 304 SS with the
same dimensions of the fuel pin they are replacing. The source term (primarily
Cobalt-60) for the activated steel pin is greater than what the replaced fuel pin

would have been at time of discharge. The decay of the steel rod so term is
much greater than the replaced rod. After the specified minimum coaling.time of
h

12 years, the Cobalt-60 activity in the steel rod has decayed to | an 7 ofits
original value. This decay is sufficient to ensure that the sourc € e
stainless steel replacement pin is bounded by the source t al ted’in

u

Section A7.2. Thus the shielding evaluation bounds rec
assemblies with stainless steel pins.

The following section will be added to the USAR;
A7.2.7 RECONSTITUTED FUEL AS
Reconstituted fuel assemblies fuehassemblies that have replaced
damaged fuel pins with either natural uranium replacement rods,
Zirconium inert rods, or staifites s. These replacement rods
have the same dimensions asjthe aged fuel pin being replaced.

While lower enriched fuel rods willshave a higher source term than higher

incexthe replacement rods will see at least one cycle of exposure
lessithan the damage rods would have, the burnup of the natural
aniup replacement pins will be at most 2/3 of the burnup that the
ged fuel pin would have seen. This difference is enough to
ensure that the source term of the design basis fuel bounds
econstituted fuel assemblies with natural uranium replacement

pin(s).

The source term due to activation of a Zirconium inert rod is much
less than the source term would be for the fuel pin being replaced,
thus source term of a reconstituted fuel assembly with Zirconium

inert rod(s) is bounded by the source term of the design basis fuel.

The source term (primarily Cobalt-60) for the activated steel pin is

greater than what the replaced fuel pin would have been at time of
discharge. The decay of the steel rod source term is much greater
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PRINCIPAL CASK CRITERIA

than the replaced rod. After the specified minimum cooling time of
12 years, the Cobalt-60 activity in the steel rod has decayed to less
than % of its original value. This decay is sufficient to ensure that
the source term of the design basis fuel bounds reconstituted fuel
assemblies with natural uranium replacement pin(s).

RAI: ED-1

Clarify the apparent misspelling of the word properties found within the fi
the SAR.

of

Within Sections A3.3.2.2.3.2, A3.3.2.2.3.3, and A3.3.3.2%
properties was spelled “propoerties”.

Response: ED-1

The misspelling of the word properties in_th
A3.3.2.2.3.3, and A3.3.3.2.2.3.4 will b

R Sections A3.3.2.2.3.2,
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STORAGE SYSTEM

RAI: A4.1

Section A4.2.3.3.3, Basket.

Revise the underscored description in the statement, “[T]he required minimum t capacity
of the weld connection shall be based on a margin of safety (test to design) of 143 (s
Appendix F, Section F-132 (c) of Reference 1), corrected for temperature di n en
testing and basket operating conditions and the maximum weld load at any weld locationsin
the basket.”

Section F-132 (c¢) and related margin of safety requirement cann pendix F of
the ASME code.

The information requested is needed for evaluating the c: mplym with the 10 CFR
72.122(b) requirements for protection against environ s and natural

phenomena.
Response: A4.1

en revised to correct a
ange. The ASME reference
-1342(c)”.

The third paragraph of Section A4
typographical error and to mak
should have been “Appendix F,

RAI: A4.2

Table A4.2-2, Con en ssel Stress Limits.

Revise the table t
confineme

lude also the stress allowable criteria for lid closure bolts as part of
of the cask system.

phenomena.

Response: A4.2

Table A4.2-2 has been revised to include the following containment bolt stress
allowables for both normal and accident conditions. These allowables are from
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STORAGE SYSTEM

NUREG/CR-6007.

Containment Bolt Normal (Level A) Conditions"
Tensile Stress, F, 2/3 S,
Shear Stress, F,;, 04S,
Combined Stress Intensity, S.I. 0.9 S,
. 5
Interaction limit O-_tzb . T_be <10
Ftb Fyb

Tensile Stress, F,

Shear Stress, F\;
Combined Stress Intensity, S.1I.
Interaction Limit

Minimum (0.
Minimum (042,

RAI: A4.3

ormal Condition Load Combinations.

ination , use nodal stress intensities at Nodes 938 and 1218
iate, in an explicit calculation to verify that the stress

is properly implemented for calculating the primary membrane,
lus-bending, Pl + Pb, stress intensities.

and any intervening n
linearization post-pr

b stress intensities of 1.98 ksi and 5.67 ksi, respectively, are much
smaller tha ced peak nodal stress intensity of 14.52 ksi. This raises a general
concern on

for the cask

With respect to load combination Case N5, the process of nodal stress
components combination at Nodes 938 and 1218 and intervening Nodes 936,
1223, 1222, 1221 & 1220 (see Figure A4.3-2, cross section 1) and stress intensity
computations are properly implemented by ANSYS postprocessor by following the
procedure given in ASME Boiler and Pressure Vessel Code, Section llI,
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STORAGE SYSTEM

Subsection NB, Para NB-3215. According to ANSYS postprocessor procedure,
stress components Sx, Sy and Sz for normal stresses and Sxy, Syz and Szx for
shear stresses (in global or prescribed coordinate system) of individual loads are
algebraically combined for the load combination case at all the nodes defining the
cross section. Each combined stress component is then linearized to get
membrane, bending, membrane plus bending and peak stress categories at the

beginning, mid-length and the end of the cross section. Principal stre S1, S2
and S3 are computed using the membrane, bending, membrane plu ing and
peak component stresses. Stress differences S12, S23 and S32 calcula

using these principal stresses and stress intensity S is the lar I lue of
S12, S23 and S31 for membrane, membrane plus bending peak stresses.

The listed primary stress intensities Pm and Pl + Pb of 1.
respectively, at the cross section defined by Nodes
smaller than the maximum nodal stress intensity of,14.

ocally at the corner

reason being that a high stress intensity of 14.52 0C
of the Bottom Shield Plate (see Figure A4.3- e gamma cylinder is
c action, stresses are small.

contacting. In the remaining large portion
The stress linearizing details at this cr n (Figure A4.3-2, cross section
1), using the ANSYS processor, are given i A4.3-1. It can be seen that
although membrane and membr, ing stress intensities are small at
top (Node 938) and bottom (N cross section, a high peak stress
intensity of 9.90 ksi occurs ss section top and the sum of the membrane
plus bending and peak st
stress intensity. This shows
is quite proper.

ksi and 5.67 ksi,
“are much
Node 938. The

NSYS stress linearization post-processing

For further verifi

tion, an adjoining cross section defined by Nodes 2393 and

2433 (and in g nodes) is selected for linearizing (see Figure A4.3-2, cross
section 2). The imum nodal stress intensity at this section is 2.42 ksi. Local
stresses i section are expected to be negligible. The linearized stress
intensities 0ss section are listed in Table A4.3-2. It is seen that the

m membrane plus bending and peak stress intensities are calculated as
.68 ksi respectively and the sum of membrane plus bending and
s intensities is quite close to the maximum nodal stress intensity.

een from the above that the ANSYS stress linearization postprocessor has
properly implemented the load combination cases for the cask body stress
evaluation.

There are no SAR or TS changes proposed as part of the response to this RAI
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STORAGE SYSTEM

AWSYE 8.0
APE 17 ZO09
05:10:45
NODAL SO0LUTION
STEP=994949
SINT [AVG)
TOF
DM =. 009309
SMN =501.755
SMK =14515
®Woo=1.561
¥Woo=.5
ZV  =-.5h6066
DIST=39.636
XF =.458E-04
¥F =3.5589
ZF =-22.368
A-Z5=1.4582
PEECISE HIDDEN
501.755
L 2059
=] 3616
L] 5173
L] 6730
[ 8287
I 9544
(- 11401
] 12955
= 14515
TH40H - Cask Normal Load Combination,Primary, NS

e A4.3-1 Bottom Shield Plate, Nodal Stress Intensity Distribution
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STORAGE SYSTEM

A
Section\ / Section 2

S49845 9§92 938
:?4'?_845_5‘ 7 _5'35 _2393 _2394 _2395 _2395 _235
:?51:]_D4'_3_¢.2'T-_'_'L223 _2515 _2515 _2514 _2513 _25_1
750l04afzazzzd zsos  zsos zso? zsos|  zsd
:?49:]_D4-?_¢.25:L221 _ZEDZ _ZEDl _ZEDD _245'9 _245
7azlogageazzd  z4s5  z434  z4sz  zasz| zas
z433  z4z4 2435 z436| 243

Tadsl04 33

F15l =15

yFigure A4.3-2 Bottom Shield Plate, Cross Section Locations
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STORAGE SYSTEM

Table A4.3-1 Stress Linearization at Section 1 (Nodes 938-1218)

****x%* POST1 LINEARIZED STRESS LISTING ****x%
INSIDE NODE = 938 OUTSIDE NODE =

THE FOLLOWING X,Y,Z STRESSES ARE IN GLOBAL COORDINATES.

** MEMBRANE **

SX SY S7 SXY SYZ
688.3 242.5 575.6 0.3821E-02 -974.8

S1 S2 S3 SINT SEQV
1398. 688.3 -579.9 1978. 1735.

** BENDING ** I=INSIDE C=CENTER O=OUTSIDE

1218

SXZ
-0.6019E-

SX SY SZ SXY SYZ Z
I -90.80 -367.7 2865. -0.1322E-02 -1230. OE-02
c 0.000 0.000 0.000 0.000 0.000
0 90.80 367.7 -2865. 0.1322E-02 5210E-02
sl S2 S3 SINT
I 3279. -90.80 -782.2 4061.
c 0.000 0.000 0.000 0.000
0 782.2 90.80 -3279. 406
** MEMBRANE PLUS BENDING ** NTER O=OUTSIDE
SX SY SXZ
I 597.5 -125.2 -0.5812E-02
C 688.3 242.5 -0.6019E-03
0 779.1 610.2 0.4609E-02
Sl S2
I 4493. 597.5
C 1398. 688.3
O 779.1 632.4
** PEAK
SX SXY SYZ SXZz
I 1308 -0.3516E-02 -599.2 0.6618E-02
C -42.69 0.2367E-02 216.2 -0.6996E-03
o} 87.11 -0.3028E-02 -379.2 0.2002E-02
s1 SINT SEQV
I 6907 9896. 8595.
C 463 998.2 864.5
O 80 1477. 1279.
** I=INSIDE C=CENTER O=OUTSIDE
SY Sz SXY SYZ SXZ
I 9 -3078. 0.1031E+405 -0.1017E-02 -2804. 0.8057E-03
c 64 657.2 90.53 0.6188E-02 -758.6 -0.1302E-02
0 866 47.66 -1584. 0.2115E-02 -124.5 0.6610E-02
s1 sS2 S3 SINT SEQV TEMP
I 0.1087E+05 1906. -3641. 0.1452E+05 0.1269E+05 0.000
C 1184. 645.6 -436.0 1620. 1429.
O 866.2 57.10 -1594. 2460. 2171. 0.000
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STORAGE SYSTEM

Table A4.3-2 Stress Linearization at Section 2 (Nodes 2393-2433)

****x%* POST1 LINEARIZED STRESS LISTING ****x%

INSIDE NODE

THE FOLLOWING X, Y,

= 2393

** MEMBRANE **

OUTSIDE NODE

= 2433

Z STRESSES ARE IN GLOBAL COORDINATES. %
-0. 86&

SXZz
7638E-02
0.000
0.7638E-02

C=CENTER O=OUTSIDE

SX SY Sz SXY SYZ
816.3 1172. -172.3 0.3276E-02 -262.06
S1 S2 S3 SINT SEQV
1221. 816.3 -221.8 1443. 1289.
** BENDING ** TI=INSIDE C=CENTER O=OUTSIDE
SX SY Sz SXY S
I 193.7 1672. 1364. -0.4452E-04 -228.6
C 0.000 0.000 0.000 0.000 000
O -193.7 -1672. -1364. 0.4452E- 8.6
S1 S2 S3 SINT EQ
I 1794. 1242. 193.7 1600 1408.
C 0.000 0.000 0.000 0.000 .000
0 -193.7 -1242. -1794. 8.
** MEMBRANE PLUS BENDIN =IN
SX SY Y SYZ
I 1010. 2844. S 32E-02 -491.2
C 816.3 1172. -262.6
0 622.6 -499.9 -33.94
S1 S2 SEQV
I 2979. 1057. 1946.
C 1221. 816.3 1289.
0 622.6 -498.8 1871.
** PR =INSTDE C=CENTER O=OUTSIDE
Sz SXY SYZ
I 511.1 -0.1917E-02 91.40
C -17.26 0.1252E-02 =25.00
0 -104.8 -0.1653E-02 -11.42
S3 SINT SEQV
I 261.5 292.1 269.5
C -348.5 333.1 296.4
O -105.0 680.8 595.5
** TOTAL ** TI=INSIDE C=CENTER O=OUTSIDE
SY Sz SXY SYZ
I 1271 3201. 1703. 0.1315E-02 -399.8
C 702.6 825.3 -189.6 0.4529E-02 -287.6
O 774.5 75.66 -1641. 0.1668E-02 -45.306
s1 S2 S3 SINT SEQV
I 3301. 1603. 1271. 2030. 1886.
C 901.2 702.6 -265.4 1167. 1081.
O 774.5 76.86 -1642. 2417.
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-0.8547E-02
-0.9086E-03

0.6730E-02

SXZ
-0.1921E-02
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0.4046E-03

SX7Z
-0.1047E-01
-0.7655E-03

0.7134E-02

TEMP

0.000

2155. 0.000
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STRUCTURAL ANALYSIS OF BASKET

RAI: A4dB .1
Table A4B.1-1, Summary of Individual Loads for Storage Conditions — Basket.

Revise the table, as appropriate, to include also the load case associated with the 18-inch cask
handling end-drop accident.

For clarity and completeness, the cask end-drop accident condition, as a licensin
should be included in the table to facilitate staff safety evaluation.

The information requested is needed for evaluating the cask for complying with:.the CFR
72.122(b) requirements for protection against environmental conditi
phenomena.

Response: A4B.1

IL-1 corresponds to

Table A4B.1-1 will be modified to reflect that inc
i sistency between Table

the 50g bottom end drop. This change wi
A4B.1-1 and Table A4.2-7.

RAI: A4B.2

Revise Figures A4B.1-2, additional sketches to provide sufficiently legible
details to depict elem types, discretization schemes, and interface as well as boundary
conditions, as appro or the structural analysis of the basket subject to lateral loads.

The SAR text and
element model.

uel compartment tubes, support plates, and transition rails are modeled with
shell elements. The fusion welds that connect the fuel compartments and plates
are modeled utilizing pipe elements connected at each end to adjacent fuel
compartment boxes. All other interfaces (i.e., between fuel compartments,
between fuel compartments and support plates, between fuel compartments and
transition rails, and between transition rails and the cask) are modeled by gap
elements. For all interfaces through aluminum and poison plates, the plates are
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STRUCTURAL ANALYSIS OF BASKET

assumed to be in contact to simulate support provided by the aluminum and
poison plates.

The title of Figure A4B.1-2 will be modified to clarify that it shows the loading
orientations only. Figure A4B.1-3 will be modified to the new figure shown below.
Figure A4B.1-21 below will be added to clearly depict the element types,
discretization schemes, interface, and boundary conditions. In additi

modifying the figures, the text in Section A4B1.5 will be modified to r

appropriate figure numbers and the last sentence in the third par. phin
Section A4B1.5.2.1 will be replaced with the following:

“All other interfaces (i.e., between fuel compartment en fuel
compartments and support plates, between fuel compartments and
transition rails, and between transition rails e modeled by

oison plates, the
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STRUCTURAL ANALYSIS OF BASKET

FIGURE A4B.1-3

SKET FINITE ELEMENT MODEL

2\
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STRUCTURAL ANALYSIS OF BASKET

. 15 in Sector /

(Symmetry Boundary
Conditions

Fusion Welds — Modeled
with Pipe Elements

All other interfaces
modeled with gap
elements — gap=0

FIGURE A4B.1-21
BOUNDARY CONDITIONS AND INTERFACES FOR TYPICAL FUEL

COMPARTMENT TUBE
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STRUCTURAL ANALYSIS OF BASKET

RAI: A4B.3
Figure A4B.1-4.

Considering the connectivity between the 1.75-inch wide spacer bar and the fuel compartment
walls, provide sketches to illustrate the interface conditions for which the load paths at the

nodes other than the fusion weld locations must be properly accounted in the bas structural
analysis.

Section A4B.1.5.2.1 of the SAR states: “[t]he strengths of aluminum plates and\poisqn plates
in the basket are neglected by excluding them from the finite element mod
annotate modeling details are needed to facilitate staff review of the Mmodel as ns made
on interface conditions.

g

The information requested is needed for evaluating the cask in h the 10 CFR
72.122(b) requirements for protection against environmental conditi d natural
phenomena.

Response: A4B.3

See Response to RAI A4B.2. ( E 2
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PLANS FOR A8.1

RAI: A8.1

Section A8.2.8.2.1, Dynamic Impact Loads.

Considering the approach similar to that for the NUHOMS-HD storage system (Docket 72-
1030), perform a transient dynamic impact dynamic analysis of the cask for the 18=inch

handling end-drop accident to define applicable loading conditions for cask com
evaluations.

A comprehensive review of the EPRI NP-7551 target hardness method a
for TN-40HT application may involve long lead-time without certitude . The staff will
review other justifiable methods, including the NUHOMS-HD approac iping loading
conditions for cask components.

The information requested is needed for evaluating the cask g with the 10 CFR
72.122(b) requirements for protection against environm onditions and natural
phenomena.

Response: A8.1
NSPM Plans to have TN perform cask drop a is using the same approach as
used for the NUHOMS-HD stora y :

&
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STORAGE SYSTEM OPERATION

RAI: A5.1

Specify the sensitivity of the cask helium leakage rate test. Also, clarify that monitoring
system boundaries are tested to a leakage rate equal to the confinement boundary.

The Technical Specifications should include a minimum test sensitivity of 5 x 10-" atm-
cm3/sec for the cask helium leakage rate, consistent with ANSI N14.5-1997.
“Confinement Evaluation,” states that monitoring system boundaries shou
leakage rate equal to the confinement boundary. The staff could not find
described in the application. This information should be provided in t ora
operations or the Technical Specifications.

e tested to

This information is required to determine compliance with 10 CFR 723122 and 128(a)(1).

Response: A5.1

The content of Technical Specification Su e Requirements is to prescribe

what must be tested and the appropriat hi
that used in the development of the Prairie | d Nuclear Generating Plant
Technical Specification. How to p lance is to be located in the

oading a cask. Step C.15 of Table 5.1-1 already
est be performed on the overpressure system (i.e. Drawing
e TN-40HT cask). Therefore, the SAR already addresses the

dA7A.8.1. This has been corrected).
“... with a minimum test sensitivity of 5 x 10 atm-cc/sec.”

The following information will be added to the end of the second paragraph in the
Technical Specification Basses for Surveillance Requirement SR 3.1.3.1.

“The minimum sensitivity of the leak rate test is 5 x 10 atm-cc/sec and
the test includes the overpressure system up to the isolation valve.”
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RADIATION PROTECTION

RAI: A7.2

Provide justification for the use of the particular burnup and cooling time values used in the
calculation of the inserts. In addition, include information as to whether any downtimes
existed between cycles during the overall burnup.

Section A7.2.1 describes the methodology for inclusion of the Fuel Insert Thimbl vice
(TPD) and the Burnable Poison Rod Assembly (BPRA). The results of the SAS2H/ORIGEN
calculations for the TPD and BPRA were included in the results for the de mma
source. Staff has some degree of confidence that the TPD burnup wa tal
number of cycles. However, the basis for other relative assumptions {e.g., bur the BPRA

for 30 GWd/MTU) used in the analysis concerning the TPDs and discussed.

calculations show
irements of 10 CFR 72.24,

This is required for staff to determine whether appropriatel
that the radiation shielding features are sufficient to me
10 CFR 72.104, and 10 CFR 72.106.

Response: A7.2

Two types of inserts (BPRAs and TPDs) will b
with the spent fuel assemblies wi cask. Section A7.2.1 provides
the irradiation history and decay.ti d to generate the BPRA and TPD

source terms to be used in t ing ealculations.

thorized to be stored along

MWD/MTU spread ree cycles with a 30-day down time between
cycles. Theresu ource term was increased by a factor of (125,000/45,000)

in Table A7.2-5 and the irradiation history is described on Page A7.2-2.
her assumptions are utilized.

The justification for the burnup and cooling time values used in the insert source
term calculations is that these values will represent limiting values for loading of
the inserts. These limits have been incorporated into proposed Technical
Specification Section 2.1.

It is to be noted that the shielding calculations were carried out assuming that all
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RADIATION PROTECTION

fuel assemblies would contain inserts. Furthermore, the insert source term was
based conservatively on the BPRA source term for the in-core region and the
TPA source term for the plenum and top nozzle regions. This is discussed in
Section A7.2.4

The description of the TPD and BPRA source terms in SAR section A7.2.1 will be
modified to read as follows:

Fuel Insert Thimble Plug Device (TPD)

The TPD materials and masses for each irradiation a

Table A7.2-5. The TPD is irradiated to an equivalen ly life
burnup of 125 GWd/MTU. The model assumes the TPD is irradiated
in an assembly with an initial enrichment of 3 [ -235. The

fuel assembly containing the TPD is burned.for
of 15 GWd/MTU per cycle and a down ti
This is equivalent to an assembly life

les with a burnup

me of'30 between cycles.
p of 46 GWd/MTU over the
actor of 2.7778 to achieve

the equivalent 125 GWD/MTU s
taken at 16 years cooling time

Fuel Insert Burnable Poi bly (BPRA)
The BPRA materia es’for each irradiation zone are also listed
in Table A7.2-5. : naterials are irradiated in the appropriate zone for

two cycles of ion%, The model assumes that the BPRA is irradiated
in an asse lal enrichment of 3.85 weight % U-235. The fuel
assembl ing the BPRA is burned for two cycles with a burnup of

Identify localized regions of elevated dose rates due to streaming. Please provide dose
ratesfor vent and drain ports and what methods will be used to ensure doses are maintained
ARA.

In Section A7.4 of the SAR, it states that localized regions of elevated dose rates should be
anticipated and minimized with good ALARA practices. Such regions exist due primarily to
radiation streaming, including for example, streaming through the vent and drain ports.

Section Al1.3.2 states, in part, that penetrations exist for leak detection and venting. There are
also vent and drain covers in the steel lid. Staff finding is that no dose rate estimates were
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identified for those regions where radiation streaming could occur, and no discussion was
included detailing what the estimated radiological impacts were as a result.

This is required for staff to determine whether appropriately detailed SAR calculations show
that the radiation shielding features are sufficient to meet the requirements of 10 CFR 72.24,
10 CFR 72.104, and 10 CFR 72.106.

Response: A7.5

Prior to the cask draining, the Hansen coupling fitting in the ven (Item 33 on

Section E-E on Drawing TN40HT-72-6) is removed to provide, a the
interior of the cask cavity. At the end of the cask draining, the upling
fitting in the drain port (Item 35 on Section D-D on Draw;j -6) is

The lance is used to
ensure that all the water has been drained out of th is with these fittings
removed that the highest streaming dose rates : directly above the ports.
However the streaming has little affect on the ge \ ose rates around the
cask lid and flange area. During subseque :

to the hand and arm extremities.
Protection department will |
include a discussion on th
minimize the time needed to the evolutions above the ports. During
[ performed on the ports and until the ports are

These ALARA practices minimize any worker dose
reaming from the vent and drain ports. Once the port covers

point where it would have a negligible effect on the offsite dose. Even if a
calculation of the effect that any streaming would have on the offsite dose were
to be attempted, there is reasonable assurance that the results would not
increase the current calculated dose to the nearest real individual (2.20 mrem per
SAR Section A7.5) to a point that would challenge the 25 mrem limit cited in

10 CFR 72.104.
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Because workers are protected from the impact of radiation streaming out the
ports during cask loading by ALARA practices and there is reasonable assurance
that the offsite doses will remain below the regulatory limits, NSPM does not see
the need to attempt to quantify dose rates due to streaming from the vent and
drain ports. Therefore no dose rates are provided and no SAR changes were
identified.

RAI: A7.6

Provide confirmation as to whether fuel assemblies authorized for st e -40HT cask

include natural uranium blankets.

Section A7.2.1 of the SAR provides information used in determ
source terms. It states, in part, that the fuel assembliess&
cask are listed in Table A3.1-1. Table A3.1-1 provides s
assemblies but gives no indication that natural urani ere used with these
assemblies.

eutron and gamma
for storage in the TN-40HT

From information found in a separate SAR, fiatural uranium blankets were used for fuel
authorized for the TN-40 transportation

Confirmation is needed for fuel asse d to be stored in the TN-40HT cask.
This is required for staff to de 2F appropriately detailed SAR calculations show
that the radiation shielding features e fficient to meet the requirements of 10 CFR 72.24,

10 CFR 72.104, and 10 72.106

Response: A7.6

The fuel assembli€s authorized for storage in the TN-40HT cask include natural

uranium presence of blankets (regions of lower enrichment) at the
axial ends assembly could result in small changes to the axial shape
of ly neutron and gamma source distribution. Depending on the

e blanket regions, the source distribution is likely to be slightly
the axial ends and slightly more peaked at the central regions of
sembly. However, this is likely to be conservative since, the maximum

able A7A.5-1) to be in the vicinity of the top and bottom ends of the fuel
assembly and not confined to the central region. Therefore, the presence of axial
blankets may result in a slight reduction in the maximum dose rates on and
around the TN-40HT cask.

Regardless of the presence or absence of axial blankets, the proposed Technical
Specification 3.2.2 “Cask Dose Rates” will provide the necessary radiological
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protection and assurance that the SAR calculated dose rates bound the loaded
cask.

To ensure that the appropriate assembly enrichment (with/without the presences
of blankets) is utilized when determining the assembly decay heat, and for
determining the allowed burnup values, Technical Specification 2.3 will be
modified to clarify that the initial assembly average enrichmentis to b ed. This
will ensure that a conservative value of enrichment will be employed

assemblies containing blankets.

The following shows the proposed TS changes, note the c d wording is in
bold:

2.3  Additional Fuel Characteristics for Fuel Stor
a. The initial enrichment shall be < 5.0 wei
b. The assembly average burnup shz

bly Average Burnup

Initial percent U-235

(%) (MWd/MTU)
Average Enrich <3 <44,000
3.4 < Average Enr < < 60,000

r to loading shall = 12 years;

d. Th bin eat load of an assembly and any associated BPRA or
TP < 800 Watts. The following formula shall be used to
etermine the heat load of an assembly:
Heatload = Fx* e

0.431 —-0.374
{21 5)"
c)\ B B
Where :

F =18.76+(11.27% B)+(6.506% E)+(0.163% B2 )+ (~1.826+ B * E)+ (6.617+ £2)
B is the assembly average burnup in GWd/MTU

E is initial average enrichment in wt. % U-235

C is cooling time in years
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PLANS FOR A7.1, A7.3, & A7.4

RAI: A7.1

Provide information regarding burnup, enrichment, cooling time combinations for other
candidate fuel assemblies authorized for storage in the TN-40HT cask.

Section A7.2.1 states that the 14x14 Westinghouse standard is the design b

average enrichment, and cooling time of 60 GWd/MTU, 3.4 wt% U-2
time, respectively. It is also noted that CRUD is maximized at the mini
years.

Section A3.1.1 states, in part, that fuel with various combin
cooling time can be stored in the TN-40HT cask as long as

design basis fuel.

s used for shielding and confinement
fuel. Additional information is required

The SAS2H evaluation yielding the bounding so
were taken for what was identified as the d
to justify the licensee’s selection of the initi
time combination as having the boundi for the shielding and confinement
analyses.

This information is needed to jance with 10 CFR 72.24 and 10 CFR 72.104(a).

Response: A7.1

The fuel qualific the shielding evaluation of the TN-40 HT cask is

described in . As described in Section A7.2.1, the Westinghouse
standard 14x1 esign is selected as the design basis fuel because it
contains initial heavy metal loading.

fuel qualification, it is sufficient to demonstrate that the

ent and cooling time combinations for the design basis fuel
selected such that the resulting source terms are bounding for

nd containment calculations. For a given burnup and cooling time,
fuel assembly with the lowest enrichment will result in @ more limiting

diation source terms. For the TN-40HT cask, a minimum enrichment 3.4 wt. %
235 was selected when burnup could be as high as 60,000 MWd/MTU. Due to
the limitation in the minimum cooling time of 12 years and a maximum decay
heat of 800 watts, it is sufficient to evaluate only a few burnup and enrichment
combinations for the purpose of fuel qualification.

The fuel qualification methodology is described in detail in Section A7.2.6 of the
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PLANS FOR A7.1, A7.3, & A7.4

SAR. A response function based on a simplified representation of the TN-40 HT
cask is employed for this purpose. The response function is utilized to determine
the dose rate at 2m from the surface of the TN-40 HT cask for the candidate
burnup and cooling time combinations as described above. The design basis
fuel assembly parameters are then selected based on the combination that
resulted in the highest calculated dose rate. Based on the results of this
evaluation, the design basis source terms for shielding are obtained fi the
Westinghouse 14x14 standard fuel assembly with an enrichment of % U-
235, a burnup of 60,000 MWD/MTU and a cooling time of 18 ye

The cooling time for calculating the CRUD source term for
independent of the spent fuel parameters as discussed i

The SAR section A7.2.6 will be modified to provide
response function and the dose rate ranking cal
be added after the fourth paragraph.

ollowing text will

: . As described above,
l-Secondary gamma is a total source
ma is a function of the energy
the additional dose rate

of the BPRA. A comparison of the

¢’ calculational MCNP results (mid-plane
ihdicates that the response function results

nse function is employed to determine the design basis spent
fuel parameters from among seven limiting combinations of burnup and
ime(BECT). These combinations are selected such that the
ay heat is greater than the maximum allowable decay heat of

our sets of calculations (A, B, C and D) are performed to determine the
sign basis spent fuel parameters by a comparison of the resulting
response function dose rates for the combinations of spent fuel
parameters.

The results of these calculations are shown in Table A7.2-11. Cases A1
through A7 show the results of the response function dose rate
calculations for the seven limiting BECT combinations. These calculations
show that Case A7 results in the highest dose rate. Cases B1 through B8
show the results of the response function dose rate calculations for eight
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PLANS FOR A7.1, A7.3, & A7.4

BECT combinations with a decay heat of approximately 800 watts per fuel
assembly. Cases B1 through B8 represent the actual BECT combinations
(fuel that would more closely qualify for loading) while A1 through A7
represent conservative combinations. As expected the dose rates for the
cases B1 through B7 are lower than those for cases A1 through A7.
Based on the results of this evaluation, the design basis source terms for
shielding are obtained conservatively from the Westinghouse 14x14
standard fuel assembly with an enrichment of 3.40 wt. % U-2 nup
of 60,000 MWD/MTU and a cooling time of 18 years.

Cases C1 through C8 are sensitivity calculations wh e seluble boron
concentration is increased from 600 ppm to 1000 pp
concentration of 1000 ppm averaged over the enti

conservative representation of the boron con

depletion. The results of these evaluatio increase in
boron concentration results in an increas rate by
approximately 1.5% and an increase in_t heat by approximately
1%.

Cases D1 through D8 are sen§itivi tions where the moderator

45°F) to 590 K (602°F,
oderator temperature) and the
ly reduced from 0.733 g/cm?® to 0.690

representative of an av
moderator density is
g/cm®. The solubl

boron con
approxi
2%.

parison of the results from the A, B, C and D cases
that the highest calculated dose rate is obtained from Case
. Therefore Case A7 represents the design basis case from a fuel
fieation standpoint.
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PLANS FOR A7.1, A7.3, & A7.4

Table A7.2-10 Response Function for TN-40 HT Cask

Response Function
((mrem/hour) per

particle)
Neutron 5.38E-09
Secondary Gamma 2.32E-08

Primary Gamma
Energy Range Response Function

((mrem/hour) per

(MeV) particle)
0.40 to 0.60 8.11E-18
0.60 t0 0.80
0.80 to 1.00
1.00 to 1.33
1.33 to 1.66
1.66 to 2.00
2.00 to 2.50
2.50 to 3.00
3.00t0 4.0
Dose fr
BPR 0.29 mrem/hour
Calgtilational Neutron Gamma Total Dose
| (mrem/hour) | (mrem/hour) | (mrem/hour)
ons
13.52 11.07 24.59
esponse
Function
PRA) 13.52 11.36 24.88
TN-40 HT
Shielding 10.10 9.10 19.20
Ratio 0.75 0.80 0.77
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PLANS FOR A7.1, A7.3, & A7.4

Table A7.2-11 Fuel Qualification Calculations for TN-40 HT Cask

Cooling Decay
Burnup Enrichment Time Heat Dose Rate (mrem/hour)
Case | (GWD/MTU) | (wt.% U-235) (years) (watts) Neutron Gamma Total
Design Basis Cases for Fuel Qualification
A1 52 3.4 12.2 813 9.82 1 24.36
A2 53 3.4 12.8 817 10.31 A4 4.40
A3 56 3.4 14.9 829 4.42
A4 57 34 15.6 835 24.52
A5 58 3.4 16.4 838 24.50
A6 59 3.4 17.2 841 24.53
A7 60 3.4 18.0 844 24.59
Fuel Qualification for Decay Heat of 80
B1 52 3.4 12.7 23.43
B2 53 34 13.5 23.17
B3 56 3.4 16.1 22.62
B4 57 34 22.50
B5 58 3.4 22.18
B6 59 3.4 22.05
B7 60 3.4 21.83
B8 60 4.9 17.52
Sensitivity - oncentration of 1000 ppm
C1 52 B4 N4 806 9.86 13.85 23.72
C2 53 4 13.5 806 10.27 13.18 23.45
C3 56 ' 16.1 811 11.48 11.42 22.90
C4 57 3.4 17.0 812 11.85 10.94 22.79
C5 58 3.4 18.1 811 12.12 10.34 22.46
C6 59% 4 19.1 811 12.42 9.90 22.32
Cc7 60 3.4 20.2 809 12.66 9.44 22.10
C8 0 4.9 18.0 806 7.65 10.16 17.81
Sensitivity - Moderator Temperature of 590 K
3.4 12.7 818 10.26 14.01 24.27
3 3.4 13.5 818 10.67 13.33 24.01
D3 56 3.4 16.1 824 11.87 11.57 23.45
D4 57 3.4 17.0 825 12.24 11.09 23.33
D5 58 3.4 18.1 823 12.50 10.49 22.99
D6 59 3.4 19.1 823 12.81 10.04 22.85
D7 60 3.4 20.2 821 13.04 9.58 22.62
D8 60 4.9 18.0 818 8.01 10.36 18.37
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PLANS FOR A7.1, A7.3, & A7.4

RAI: A7.3
Provide justification supporting your use of a lower boron concentration. Has a comparative
analysis been performed on the change in boron concentration between 900 ppm 600
ppm?

chosen to be the average boron concentration for the first irradiation
having 95% of this value. The SAR makes reference in the paragra
discussed in
adequate detail or referenced in the SAR. It is also stated in the dis i “studies were

performed showing that the use of a lower boron concentrati
underproduction of decay heat, neutron and gamma source
contribute the most to casks dose rates.” The “studies”d 2 the paragraph provided
no direction to sources supporting the use of a lower bc > i

This information is needed to determine compli R 72.24.

Response: A7.3

The SAR section A7.2.6 will b
qualification calculations to design basis fuel assembly parameters

tration on the decay heat and source strength of the fuel
monstrate that the increase in boron concentration
) results in an increase in the dose rate by

ication, however, ensures that the design basis fuel assembly
ielding calculations results in bounding dose rates even though
centration utilized is lower than that of a typical cycle average value
ponse to A7.1).

on A7.2.1 of the SAR (Page A7.2.3) that discusses the “Reactor Coolant
System Boron Concentration” will be modified to include the results of the
sensitivity evaluation discussed above. The following text will be added after the
second paragraph.

The results of the fuel qualification sensitivity calculations with soluble
boron concentration are shown in Table A7.2-11. Cases C1 through C8
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PLANS FOR A7.1, A7.3, & A7.4

are sensitivity calculations where the soluble boron concentration is
increased from 600 ppm to 1000 ppm. The results of these evaluations
show that this increase in boron concentration results in an increase in the
dose rate by approximately 1.5% and an increase in the decay heat by
approximately 1%. The fuel qualification, however, ensures that the
design basis fuel assembly utilized in the shielding calculations results in
bounding dose rates even though the boron concentration utili s lower
than that of a typical cycle average value.

RAI: A7.4

Provide your technical justification for the use of 566 ° F as or témperature.

The SAR states that moderator temperatures can vary betwee — 600 ° F. The SAR states
that a higher average moderator temperature results in increased epithermal absorption in U-
238, which results in an increase in the actinide inve in the fuel for a given total fuel
burnup. The SAR states that a moderator densit esponding’to a temperature of 566 ° F
was used in the SAS2H calculation.

This information is needed to determin
Response: A7.4

The SAR section A7.2.6 anded to include details of the fuel

is is included in Section A7.2.6 that determines the
e in the moderator temperature from 558 K

of an average hot leg moderator temperature) and the
sity is correspondingly reduced from 0.733 g/cm?® to 0.690
results of these evaluations show that this increase in

ergtor temperature results in an increase in the dose rate by

C
APPL

oximately 4% and an increase in the decay heat by approximately 2%.
The fuel qualification, however, ensures that the design basis fuel
assembly utilized in the shielding calculations results in bounding dose
rates (see Response to A7.1).

Note that the source terms calculations are performed using a moderator
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PLANS FOR A7.1, A7.3, & A7.4

temperature of 558 K while the corresponding moderator density employed
(0.733 g/cm®) is representative of a moderator temperature of 570 K (566 °
F). The use of a density that corresponds to a moderator temperature of
570 K is justified because it is representative of a core average moderator
temperature.

Section A7.2.1 of the SAR (Page A7.2.3) that discusses the “Reactor
Coolant System Temperature” will be modified to include theses he
sensitivity evaluation discussed above. The following textwill be a

after the first paragraph.

The results of the fuel qualification sensitivity calculations with

moderator temperature are shown in Tab ases D1
through D8 are sensitivity calculations where‘the moderator
temperature is increased from 558 K ive of a core
average moderator temperature) epresentative of an
average hot leg moderator tem e) and the moderator density

is correspondingly reduced 0.733 g/cm® to 0.690 g/cm®. The
results of these evaluatio at'this increase in moderator

increase in the dose rate by approximately
eat by approximately 2%. The
res that the design basis fuel

orresponds to a moderator temperature of 566°F) for
the desi s justified because 566°F is representative of a
core moderator temperature.

Pk
N
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DOSE ANALYSIS

RAI: A7A.1

Identify the dimensions, conservatisms, and assumptions used in the TN-40HT cask model and
the justification for all assumptions used in the shielding evaluation. Include all relgyant
dimensions, conservatisms, and assumptions used to generate the SAS2H and NP models,
along with the justification for any differences between the TN-40HT cask desi
models used in the shielding evaluation.

detail needs to be included (i.e., the distinct dimensions us
to confirm the adequacy of the shielding evaluation.

This information is needed to determine compliance wi

Response: A7A.1

A description of the MCNP model alculations is provided in Section
TN-40HT cask is based on a
from the drawings and is described

e. This implies that the MCNP model is

dels plots are shown in Figure A7A.4-1 and Figure A7A.4-2 also
important details that are consistent with the physical design of the TN-
cask. The MCNP input file listing is also included in Section A7B and

D des further information.

SAR Section A7A.4 will be modified to include the following key assumptions:
e The condition of the cask during and after an accident assumes the side

neutron shield and steel shell, the protective cover and the top neutron
shield (polypropylene) are lost.
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DOSE ANALYSIS

e The borated neutron absorber sheets in the TN-40HT basket are modeled
as aluminum.

e Fuel is homogenized into 4 zones within the fuel assembly perimeter,
although the TN-40HT basket is modeled explicitly.

e The basket is modeled as discrete stainless steel boxes surrounded by
aluminum plates. The stainless steel support bars are conservatively
neglected.

e The spatial distribution of the source is assumed to be uniform
non-fuel hardware zone and within each axial burnup segment in the
active fuel. Isotropic angular distribution is assumed far'a

ach

The second paragraph of Section A7A.4.1 will be modifie own below (the
additions are in bold).

The MCNP model for these shielding co iS based on a discrete
basket with the homogenized fuel a
Sawmltie MCNP model
developed in this calculation isgss dlly-based on the design details
e limitations of the code

conservative represent A7A.1-1 provides the cask
material densities an icknesses as designed and employed in the
MCNP models. Fi is a sketch of the TN-40HT cask

: ensions in the shielding evaluation
models. Thedcells 2051through 2733 represent the discrete basket and

fuel assembly Zzenes.

RAI: A7A.2

onditians of the shielding evaluations and the justification for any assumptions and
tisms used in the models.

body is utilized to calculate the primary gamma dose rates. The neutron model is utilized
Iculate the neutron and secondary gamma dose rates.

Staff finding is that although two different models were developed, no justification was
included for the differences in the two models (e.g., why a thicker cask steel was used). In
addition, the SAR states that the thickness of the gamma shield was reduced but the neutron
shield thickness was increased as a consideration of the overall weight. More detail regarding
the differences in dimensions need to be provided as part of this analysis.
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This information is needed to determine compliance with 10 CFR 72.24.
Response: A7A.2

There are no differences in the modeled material thicknesses between the
gamma and neutron shielding evaluation models. The descrlptlon of “detalled

model. Because the steel body has a larger impact on the prim
attenuation compared to the neutron attenuation, geometry spli
utilized in the gamma MCNP models. Therefore, the cask
modeled with 10 layers for the gamma model while it wa
equivalent single layer for the neutron model. Ultilizing thi
the MCNP computational performance.

modeling improves

This segmentation modeling is also described i
A7A.4-2 where it states “A simple analog mode
neutron dose. For the primary gamma d
model is used.”

of calculating the
Iltiple cell sub-layer

The statement “the thickness of t ield was reduced but the neutron
shield thickness was increase tion of the overall weight” could not
be found in the SAR. Howe change in thickness would be relative to the
TN-40 cask design and n

cask.
The SAR text in t paragraph on page A7A.4-2 will be modified as shown
below (note th ng re in bold):

“Two MCNP models are developed for determining the normal and off-normal
dose rate eg a model containing a detailed segmentation of the thicker
cask steel variance reduction purposes - implemented employing
cell sub-layers) is utilized to calculate the primary gamma dose rates.
odel is utilized to calculate the neutron and secondary gamma

Provide relevant calculations and assumptions regarding the exponential function and decay
constant used in specifying the total neutron and gamma source term strengths as described
in Section A7A.7.1.

The discussion in Section A7A.7.1 addresses how the source term strengths can be
approximated with an exponential function as a function of decay time. However, it is not
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clearly defined how the exponential function is used to approximate the source strength. No

information was identified supporting the relationship between the source term strength and
decay time. In addition, it is not clearly defined whether or not the relationship assumes that
all nuclides decay at the same rate.

This is required for staff to determine whether appropriately detailed SAR calculations show
that the radiation shielding features are sufficient to meet the requirements of 10 CFR 72.24,
10 CFR 72.104, and 10 CFR 72.106.

Response: A7A.3

The discussion of the calculation of the source terms for th e dose
calculations is provided in SAR Section A7A.7.1, Page A cribed in
the second paragraph, the fuel assembly gamma and néutron sourge terms are
calculated for cooling times ranging from 18 years t i

increments.
@ to Cm-244 and
he spectral distribution of the

PDs) is due to Co-60 and
The spectral distribution of the

The spectral distribution of the neutron source
remains unchanged as a function of dec

fuel assembly hardware (including BP
remains unchanged as a function of decay ti
fuel assembly in-core gamma so as that of the 18 year cooled
fuel (design basis fuel) and re d as a function of decay time.
Since the source spectrum remai nchanged as a function of time and the total
ron and gamma (in-core and hardware)
SAS2H), a mathematical function can be

A is the Source Strength at time t (18 <t < 40)
o is the source strength at 18 years
A is a decay constant

Jecay constants are calculated based on the above equation using the
frce strengths obtained from SAS2H calculations. The decay constants are
shown in Page A7A.7-2 for the fuel gamma, hardware (fittings) gamma and
neutron sources.

No attempt has been made to model the nuclide specific decay behavior of the

sources. The purpose of this evaluation is to determine simple fitting functions
for the total source strengths and to enable simplified input to the MCNP models.
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As discussed in the SAR, the differences between the source strengths
calculated by SAS2H and that calculated with the exponential function are within
1%.

A reference to the following table will be added to the second paragraph on
SAR page A7A.7-2:

TABLE A7A.7-4
SAS2H SOURCE TERMS AS A FUNCTION OF COOLING.TI

Decay
Time Source Strength (particles/sec)
Bottom

(years) Nozzle In-Core Plenum Top Nezzle utron
18 2.235E+12 3.303E+15 2.870E+1 1. + 7.59E+08
20 1.718E+12 3.142E+15 2.206E+1 1.010E+1 7.05E+08
22 1.321E+12 2.989E+15 1.6 .763E+11 | 6.54E+08
24 1.015E+12 2.843E+15 + E+11 | 6.08E+08
26 7.805E+11 2.704E+15 4.587E+11 | 5.65E+08
28 6.000E+11 3.527E+11 | 5.25E+08
30 4.613E+11 . 1 2.711E+11 | 4.88E+08
32 3.546E+11 4.558E+11 | 2.084E+11 | 4.54E+08
34 2.726E+11 3,800E+11 1.602E+11 | 4.22E+08
36 2.095E+11 2.691E+11 1.232E+11 | 3.93E+08
38 1.611E+11 2.068E+11 9.468E+10 | 3.65E+08
40 1.23 1.590E+11 7.278E+10 | 3.40E+08

In addition the

The sourc

The decay constants are calculated based on the above equation using

t
here

o * gPAE18)

ill.be added to the third paragraph on page A7A.7-2:

trength at any cooling time is expressed as:

A is the Source Strength at time t (18 <t < 40)
Ay is the source strength at 18 years
A is a decay constant

the source strengths obtained from SAS2H calculations.

RAI: A7TA.4

Table A7.2-6
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Clarify if the light elements Co-60 and Ni-63 should be included in the radioactive inventory
for the 14x14 design basis fuel assembly.

Section A7A.8.5.1 of the SAR states that Table A7.2-6 lists the activity representing the fission
gases, volatiles, and fines contributing more than 0.1% of the activity contained in the design
basis fuel, plus Iodine-129. It appears that the light elements Co-60 and Ni-63 contribute
more than 0.1% of the activity contained in a design basis fuel (based on SAS2H results,

0.39% and 0.21% respectively), but they were not included in Table A7.2-6.
This information is required to determine compliance with 10 CFR 72.24(1)(1 %

Response: A7A.4
The light elements Co-60 and Ni-63 are not included in ive inventory
for the confinement evaluation because they do not fall under t tegory of
ivity)

“fission products” (0.1% of activity) or “actinides” (0. as described
in Section V.3 of the Attachment to ISG-5, Revisio

entory because they are
not part of the fuel pellet matrix and as assified as fission
products. Thus they do not contribut he €enfinement source term as gases,

are thus are not available for rel

There are no SAR or TS roposed as part of the response to this RAI.

RAI: A7A.5

Justify the use of ay exposure period for off-normal conditions in Section A7A.8.5.2.

NUREG-156 Review Plan for Spent Fuel Dry Storage Facilities,” states that for off-

bounding exposure duration should be the same as those for normal

formation is required to determine compliance with 10 CFR 72.104(a).

Response: A7A.5

Note that there were two subsections in A7A.8 numbered A7A.8.1. This has
been corrected. Subsection A7A.8.5 has become A7A.8.6 and will be referred to
as such in the discussion below.
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As stated in proposed SAR Section A7A.8.6.1, “Under off-normal conditions, it is
assumed that the OP system is not functioning properly”. This means that the
inter-seal pressure can not be maintained and there is the potential for leakage
out of the cask cavity. Under these assumed conditions, proposed Technical
Specification (TS) 3.1.5 Condition A would be entered within in 1 day of the inter-
seal pressure falling below the 30 psig setpoint. TS 3.1.5, Action A.1 allows 7
days to increase the inter-seal pressure above the 30 psig setpoint, i.e<*eturn to
normal conditions. If the OP system cannot be returned to normal conditi

B.1 would allow 30 days to return the cask to the spent fuel po :
This action prevents any further off-normal release. Based llowed
times, the maximum duration the cask would be in the off-n ition would
be 1+7+30=38 days. Therefore assuming a 45 day exposure period for off-
normal conditions in Section A7A.8.6.2 is conservati

The following information will be added to the dg i he off-normal
condition in the proposed SAR Section A7A

“The 45 day exposure duration will s as the bases for the allowed
completion times for the Cask Intersea ssure Technical Specification.”

The following information will b Bases for TS 3.1.5 Action B.1.

e bounded by the 45 day exposure
duration for off-normal:¢ itiohs in Reference 3”

Reference 3. R Section A7A.8
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