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FSAR Sections 3.1.2 and 4.3.10, Figure 4.3-1, and Appendix A FSAR Drawings 219-02-2000,
219-02-2001, 219-02-2002, 219-02-2003, 219-02-2010 and 219-02-2011 are revised, and Figure
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transportation. A summary of these changes is attached below. Additionally, formatting and editorial
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the normal storage configuration as shown on revised Figure 4.3-1. For the same reason, Figure
4.3-2 and a callout in the FSAR text, which depicted the sampling configuration that is no longer used,
is being deleted. The Appendix A DSC FSAR drawings are also being modified to depict only the
normal storage operation configuration. The FSAR text in Chapter 3 has also been clarified to explain
the different purge and vent port configurations for the two different transfer casks in this regard.
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on a total decay heat of 860 watts. The thermal analysis of the DSC
internals which include TMI-2 canisters with core debris is conservatively
based on 80 watts/canister decay heat load.

This heat load is sufficiently low that the DSC and HSM are fully capable
of dissipating the heat and keeping all temperatures within the
recommended material temperature limits without the need for HSM
cooling air vents.

3.1.1.3 Radiological Characteristics

The maximum initial enrichment of the TMI-2 fuel was 2.98 weight
percent (w/0) U-235. The TMI-2 core has a fuel burnup of 3,175
MWD/MTU and a cooling time of 19 years. A summary of the TMI-2
canister radiological characteristics is provided in Table 3.1-3.

3.1.2  General Operating Functions

The general operating functions described below are applicable for the NRC 10
CFR 71 certified MP-187 transportation system. Appendix E provides the general
operating functions for the 10 CFR 72 approved OS-197 Transfer Cask. The major
difference between the two transportation approaches is that the NRC 10 CFR 72
approved OS-197 Transfer Cask does not require impact limiters, evacuation and
helium backfill of the DSC, leak testing of the DSC closure weld, or installation of
the vent/filter housing transportation covers.

The INL TMI-2 ISFSI is designed to maximize the use of existing INL facilities
and equipment at INTEC and TAN, and to minimize the need to add or modify
equipment. The ISFSI will be located within the existing INL security boundary.
Services such as security, maintenance, training and emergency response will be
performed by the M&O Contractor. The power provided for the ISFSI security
system and lighting is obtained from the INTEC electrical grid. Other support
services from INL are necessary only during DSC transfer and retrieval operations.

A brief description of the general operation of the system begins with an empty
DSC and cask which have been prepared for loading and TMI-2 canisters which
have been drained and dried and prepared for insertion into the DSC. During
loading of the TMI-2 canisters into the DSC, the DSC rests in the cavity of the cask
inside the TAN Hot Shop. The DSC will be sealed and then purged and backfilled
with helium for leak testing. After purging, the DSC (still inside the cask) will be
moved to the cask skid/trailer and transported to the ISFSI. The DSC will be
pushed from the cask into the HSM by a hydraulic ram. The HSM rests on, but is
not anchored to, a concrete ISFSI basemat.

TMI-2 SAR-1I-8.4 DRAFT x/xx/18
Chapter 3 Rev. 6 Page 3.1-3



The DSC is sealed to ensure that any flow of gases in or out of the DSC, during
storage, is through a HEPA filter. This is accomplished by welding the closure
plates in place and leak testing the welds. The inner cover is welded and inspected
to the same criteria as the outer cover plate. The plates are welded to the shell and
seal welded together at the purge and vent ports to provide redundant closures.
Both the purge and vent ports are covered with vent housings that are sealed to the

outer cover plate with dual metalhc seals Dufmg—lealetestmg—&nd—&aﬂsfe#&aﬂspeﬁ

Normal storage operations, seal leak testing, hydrogen sampling, DSC purging, on-
site transport/transfer (under 10 CFR 72), and off-site transport (under 10 CFR 71)
require different configurations of the DSC purge and vent port assemblies. During
normal storage operations, the DSC cavity communicates with the HSM internal
space via one HEPA filter in the purge port assembly and four filters in the vent
port assembly. The purge and vent port assemblies are each normally protected by
a dust cover. See drawings 219-02-2010 and -2011 in Appendix A for detailed
depictions of the normal storage configuration of the purge and vent port
assemblies. Other DSC configurations and subcomponents not used for normal
storage operations discussed below (i.e., testing, sampling, purging, or offsite
transportation) are not represented on the DSC FSAR drawings in Appendix A but
are retained on DSC design drawings 219-02-1010 and 219-02-1011 to ensure
configuration control.

For testing of the dual metallic seals beneath the purge and vent port housings, the
dust cover is removed and a seal test port, which is normally plugged, is used to
access the space between the concentric seals for testing.

For DSC hydrogen sampling, the dust cover is removed from the vent port
assembly and a specially-designed sampling cover is installed that allows a sample
of the DSC cavity gas to be drawn through the HEPA filters. The HEPA filters
have no effect on the DSC cavity hydrogen concentration because it is an inert gas.
For DSC purging, the dust cover is removed from the purge port assembly, a
specially-designed cover is installed, and purging gas is introduced to the DSC
cavity.

On-site transport/transfer governed by 10 CFR 72 may be conducted using the
MP187 transport cask as described in Section 5.1.1 or using the OS197 transfer
cask, as described in Appendix E, Section ES. The configuration of the purge and
vent port assemblies varies slightly for these operations, depending on whether the
MP187 cask or the OS197 cask is used. As described in Section 5.1.1, a
transportation cover is required to be installed over the purge and vent port
assemblies if the MP187 cask is used for on-site transport/transfer operations.
Transportation covers are not required to be installed over the purge and vent port
assemblies if the OS197 cask is used for on-site transport/transfer operations. This
configuration is described in Appendix E, Section ES.

For future off-site transportation, the requirements of the applicable 10 CFR 71
Certification of Compliance (CoC) and its associated Safety Analysis Report apply
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for preparing the DSC for shipping inside a separate outer packaging. This
configuration is not discussed further here because it is not germane to ISFSI
operations or otherwise governed by the 10 CFR 72 regulations.

}eak—deteeter—When the DSC is placed in the HSM the test%transport covers, if
used, are removed to allow the DSC to vent to atmosphere, thereby, removing
radiolytically generated hydrogen from any residual moisture contained inside the
DSC. The HEPA filters are screwed into the filter housing using a single
elastomeric gasket under the flange of the filters. Filters are sintered stainless steel
encased in stainless steel bodies originally developed for long term hydrogen gas
venting of radiological waste containers. There are four, two-inch diameter filters
located in the vent cover housing and one, two inch diameter filter located in the
purge port vent cover housing. The vent port accesses the DSC in the headspace
immediately above the top of the TMI canisters. This allows for direct removal of
any gases emitted by the canisters. The purge port connects to a mechanical tube
that goes to the bottom of the DSC to allow for gas circulation in the system. This
also allows for complete purging of the DSC if, as discussed in section 4.3, any
abnormally high gas build-ups are noted. Both the purge port filter and vent port
filter housings allow for sampling of gases within the DSC. Additionally, the
test/transport covers can be installed over the filters to allow equalization of gases
within the DSC SO representatlve gas samples can be obtalned %&ﬁker—he&smgs
- The
Vent and purge ports can be accessed through the rear of the HSM durmg DSC
storage. The HSM filter access ports exit the HSM rear wall through a vented steel
door. The internal location of the filters and the heavy steel door that protects the
access to the filters ensures safe operation of the filters.

The filters are constructed entirely from stainless steel. The filter media is sintered
stainless steel that is certified by the supplier to have an efficiency of greater than
99.97% for particulate down to 0.3 microns. This material is welded into the
threaded stainless steel filter body which in turn is threaded into the filter housings.
The filter assembly before installation into the housing is also checked for filtration
efficiency. This filter is completely passive and is constructed of stainless steel
making in unaffected by the environment it will see at INL.

Once inside the HSM, the DSC and its payload of TMI-2 canisters will be in
passive dry storage. Safe storage in the HSM is assured by passive heat transfer
and massive concrete walls and slabs which act as biological radiation shields. The
storage operation of the HSMs and DSCs is passive except for monitoring,
surveillance, and/or purging of the DSC, and vent system HEPA grade filter change
out if hydrogen gas build-up is detected. Chapter 5 addresses the operating steps in
more detail.
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DSC and HSM vertical frequency is 67.9 Hertz, which results in a vertical
seismic design acceleration of 0.24g. The resulting seismic design
accelerations used for the DSC are .49¢g horizontally and 0.24g vertically.

3.2.4 Snow and Ice Loads

The maximum 100 year roof snow load, specified for the INL TMI-2 ISFSI location
for an unheated structure, is 1.4 kN/m? (30 psf). This value is conservative as
compared to 18.1 psf calculated using the formula Py=0.7C.CIP, =
0.7x0.9x1.2x1.2x20 = 18.1 psf from ANSI A58.1-1982, Tables 18 through 20. For
the purpose of this SAR, a total live load of 6.24 kN/m* (130 psf) is used in the
HSM analysis to envelope all postulated live loadings, including snow and ice.

3.2.5 Load Combination Criteria

3.2.5.1

3.25.2

Horizontal Storage Module

The INL TMI-2 ISFSI reinforced concrete HSM is designed to meet the
requirements of ACI 349 [3.18] and is constructed to ACI 318 [3.19]. The
ultimate strength method of analysis is utilized with the appropriate
strength reduction factors as described in Fable 3-2-2Table 3.2-3. The
load combinations specified in Section 6.17.3.1 of ANSI 57.9-1984 are
used for combining normal operating, off-normal, and accident loads for
the HSM. All seven load combinations specified are considered and the
governing combinations are selected for detailed design and analysis. The
HSM design load combinations and the appropriate load factors are
presented in Fable 323 Table 3.2-4. The effects of duty cycle on the
HSM are considered and found to have negligible effect on the design.
The corresponding structural design criteria and load combination
methodology for the DSC support structure are summarized in Fable3-2-
5Table 3.2-6 and Fable 3-2-FTable 3.2-8 [3.21]. The HSM load
combination results are presented in Section 8.3.5.

Dry Shielded Canister

The DSC shell and closure plates are designed by analysis to meet the
allowables of the ASME Boiler and Pressure Vessel Code [3.20] Section
III, Division 1, Subsection NB. The DSC shell and closure plates are
conservatively designed utilizing linear elastic or non-linear elastic-plastic
analysis methods. The load combinations considered for the DSC shell
and closure plates normal, off-normal and postulated accident loadings are
shown in Fable3-2-4Table 3.2-5. ASME Code Service Level A and B
allowables are conservatively used for normal and off-normal operating
conditions. Service Level C and D allowables are used for accident
conditions such as a postulated cask drop accident. Using this acceptance
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criteria ensures that, in the event of a design basis drop accident, the
confinement boundary will not be breached. The maximum shear stress
theory is used to calculate principal stresses. Normal operational stresses
are combined with the appropriate off-normal and accident stresses. It is
assumed that only one postulated accident condition occurs at any one
time. The accident analyses are documented in Section 8.2. The
structural design criteria for the DSC shell and closure plates are
summarized in Fable 3-2-6Table 3.2-7. The effects of fatigue on the DSC
shell and closure plates due to thermal and pressure cycling are addressed
in Section 8.3.

The internal support structure is designed to maintain its geometric
arrangement for normal operating events. There are no design
requirements for the internal structure for postulated accident events. The
DSC internal support structure is not required to maintain criticality
control of the TMI-2 canisters.

TMI-2 SAR-1I-8.4
Chapter 3 Rev. 6

DRAFT x/xx/18
Page 3.2-6



Table 3.2-23
HSM Ultimate Strength Reduction Factors

TYPE OF STRESS REDUCTION FACTOR

Flexure 0.9
Axial Tension 0.9
Axial Compression 0.7
Shear 0.85
Torsion 0.85
Bearing 0.7
TMI-2 SAR-II-8.4 DRAFT x/xx/18
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Table 3.2-34

HSM Load Combination Methodology

Case Load Combination”) Loading Notation
No.
1 14D +1.7L D = Dead Weight®

2 14D+ 1.7L + 1.7R,

E = Earthquake Load

3 0.75 (14D + 1.7L + 1.7T +
1.7W)

R, and R, = Normal and Off-normal Handling
Loads.

4 0.75 (1.4D + 1.7L + 1.7T)

5 D+L+T,+E

L = Live Load®

6 D+L+T,+ W;

To,and T, = Normal, Off-normal or
Accident Condition Thermal
Load

7 D+L+R,+T,

Wt= Tornado Generated Wind Load®

W = Wind Load

1. The HSM load combinations are in accordance with ANSI-57.9-1984. The effect of creep

and shrinkage are included in dead weight load for Cases 2 through 7.

2. Dead loads (D) are evaluated for £5% to simulate most adverse loading.

3. Live loads (L) are varied between 0 and 100% of design load to simulate most adverse

conditions for the HSM.

4. Design Basis Tornado loads include wind pressure, differential pressure, and missile
loads. Missile loads are additive to wind pressure and other loads.
permitted at the point of impact if there is no loss of intended function on any structure

important to safety.
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Table 3.2-4-5
DSC Shell and Closure Plates Load Combinations and Service Levels

Test Normal
Load C C‘_’ndi' OperfitAing Off—Npmal Accident Conditions
oad Lase tions Conditions Conditions
(3)
Al | A2 A3 | A4| Bl | B2 | B3| B4 [DI{D2| ClI |C2| C3 | C4 C5 C6
Dead Vertical, DSC Empty X

Weight Vertical, DSC w/Fuel X

Horizontal, DSC w/Fuel X X X X X X X X X X X X X X X
Thermal | Inside HSM: -200] to 87[/F X X X X X

Inside Cask: -207] to 87[/F X X X X X X

Inside HSM: -500] to X X X X

10311°F

Inside Cask: -500JF to X

103L°F
Internal | Normal Pressure X X X X
Pressure | Off-Normal Pressure X X X X

Accident Pressure X | X | x@ X [ x® X® X®

Test Pressure X
Handling | Normal DSC Transfer X | X X
Loads Jammed DSC Loads X X X X X
Cask Drop (end, side, or corner drop) X
Seismic X
Flooding X
ASME Code Service Level 1) AlA]A|A B B B B D|D C C C C C C

NOTES:
1. The stress limits of NB-3226 apply.

2. Accident pressure for Service Level C condition is applied to inner closure plates. Accident
pressures on the outer closure plates are evaluated for Service Level D allowables.

3. Test conditions include pressure during ASME Code hydrostatic test.
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Table 3.2-56
DSC Support Structure Load Combination Methodology

Allowable Stress (S)

Case No. Load Combination”
1 S>DP 4+ 1@
2 S>D+L+R,
3 1.33S>D+L+W
4 1.5S>D+L+T+W
5 1.33S>D+L+T+R,
6 1.6S>D+L+T,+E
7 1.33S>D+L+R,+ T,

1. Load combinations are per ANSI 57. For definitions of loads see Table 3.2-4.

2. Dead load (D) includes weight of loaded DSC and is increased +5% to simulate most adverse
loading.

3. Live load is varied 0 - 100% to obtain critical section.

4. Maximum shear stress allowable is limited to 1.4 S.

TMI-2 SAR-1I-8.4 DRAFT x/xx/18
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Table 3.2-6-7
Structural Design Criteria for DSC

Stress Values®

Stress Type Service Service Level C Service Level D
Levels A& B
Primary S Greater of 1.2 S,,or Sy | Smaller of 2.4 S, or 0.7 S,
Membrane
DSC®?
Shell &
Closure
Plates
Primary 1.5 S, Smaller of 1.8 S,,or 1.5 Sy | Smaller of 3.6 S, or S,
Membrane +
Bending
Primary + 308, N/A N/A
Secondary
DSC Fillet Primary 0.50 S, Greater of 0.65 Sy, or 0.50 Sy[Smaller of 1.2 S, or 0.35 S,
Welds
Primary + 0.75 S, Smaller of 0.9 S, or 0.75 S, N/A
Secondary

1. Values of Sy, Sy, and S, versus temperature are given in Table 8.1-3.

2. Includes full penetration volumetrically inspected welds.

TMI-2 SAR-1I-8.4 DRAFT x/xx/18
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Table 3.2-78
Structural Design Criteria for DSC Support Structure

Allowable Stress (S)

Stress Type Stress Value(1)
Tensile 0.60 S,
Compressive (See Note 2)
Bending 0.60 S,*
Shear 0.40 S,
Interaction (See Note 5)

1. Values of Sy versus temperature are given in Table 8.1-3.

2. Equations E2-1 or E2-2 of the AISC Specification [3.13] are used as
appropriate.

3. If'the requirements of Paragraph F1.1 are met, an allowable bending stress of
0.6 Sy is used.

4.  Maximum allowable shear stress for Cases 4 to 7 is limited to 1.4S (0.56 Sy)

5. Interaction equations per the AISC Specification are used as appropriate
[3.21].
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43.3

434

435

4.3.6

4.3.7

4.3.8

4.3.9

4.3.10

Air Supply System
An air supply system is not required for any Important to Safety DSC loading or purging

operations. Plant air may be utilized for general loading activities. Any plant air that
could gain access to the DSC or TMI-2 canisters is free of oil.

Steam Supply and Distribution System

There are no steam systems utilized.

Water Supply System
Demineralized water may be needed for the MP187 cask washdown operations. If used,

this water will be supplied by existing systems at the TAN facility and are not part of this
licensing application.

Sewage Treatment System

There are no sewage treatment systems required for the TMI-2 ISFSI.

Communication and Alarm Systems

No communication systems are required for the safe operation of the TMI-2 ISFSI. The
existing plant paging and telephone system may be extended to the ISFSI during transfer
operations. The ISFSI security alarm system is described in the ISFSI Security Plan
which is being submitted under separate cover.

Fire Protection System

No fire detection or suppression system is required for the TMI-2 ISFSI. The HSMs
contain no combustible materials. The provisions needed for fire response will be
provided consistent with existing INTEC requirements.

Cold Chemical Systems

There are no cold chemical systems for the TMI-2 ISFSI.

Air Sampling System

thega&generaﬂewm&de%e@%@s—There are two sampling systems used at the ISFSI for

monitoring the gas generation inside the DSCs. One is an air particulate sampling system to
periodically check air for activity as it leaves the vents. This system is portable to allow
periodic checks. When the DSC is sampled for hydrogen, a cover with-double-metalicseals
is placed over the HEPA filters and then a sample pulled through a fitting in the cover. At
the completion of the sampling, the cover is replaced with the dust cover. Figure-4.3-2

I . ; o for t i .
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Sampling the air downstream from the HEPA filters allows efficient monitoring while
ensuring that no significant particles are released. Any airborne activity which may occur
during TMI-2 canister loading and DSC closure operations is monitored by the existing
TAN Hot Shop ventilation and radiological detection systems.

4.3.11 Maintenance System

The maintenance system consists of a testing program to verify there is no abnormal
radioactive release, sampling of the DSC for hydrogen build-up, and periodic testing of
the mechanical seals attaching the vent housings to the DSC. The maintenance program
includes ensuring the vent access doors remain operational and no blockage occurs in the
vent areas of the door.
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DSC FSAR DRAWING CHANGES

General: The document to be referenced for all of these changes is NLF-LDCR-007. All sheets
of all affected drawings need to have the revision level increased appropriately. The title block
of all sheets of all drawings should be modified to remove “Engineering” so that it states “Idaho
National Labortaory.”

DSC Basket-Shell Assembly FSAR Drawing, 219-02-2002, Sheet 2

Change: In Detail 2, change the section from “D-D” to “E-E.” and change the title of the
section view to the left of Detail 2 from “Section D-D” to “Section E-E.”

DSC Main Assembly FSAR Drawing 219-02-2003, Sheet 1

Change: Section A-A: At the right side, change “219-02-2012” to “219-02-2011.”

DSC Main Assembly FSAR Drawing 219-02-2003, Sheet 3

Change: View G-G: Change “Items 9 to “Item 9.”

Purge Port FSAR Drawing 219-02-2010, Sheet 1, Parts List

Change: Show Items 8 and 9 as “Not Used,” and Items 2, 11, 12, 15, 17, 18, and 19 as “not
used for normal storage operation.”

Purge Port FSAR Drawing 219-02-2010, Sheet 1, Sections G-4 to G-7

Changes: 1. Delete the Purge Assembly Sample/Transport Configuration and Section A-A
details in their entirety.
2. Move the bolt shown at the bottom of Section A-A to the bottom of Section B-B.

Purge Port FSAR Drawing 219-02-2010, Sheet 1 Section C-4 to C-7

Changes: 1. Purge Assembly Storage Configuration: Add a callout for Note 8 near Item 16.

2. Purge Assembly Storage Configuration: Show the bottom end of Section B-B
bisecting the bolt at the 5 o’clock position (as currently shown in Section A-A).

3. Purge Assembly Storage Configuration: Beneath “Seal Test Port,” add
“(normally plugged).”

4. Section B-B: Move the bottom bolt currently shown in Section A-A to Section B-
B.

5. Change “Purge Assembly Storage Configuration” to “Purge Assembly Normal
Storage Operation Configuration.”

Purge Port FSAR Drawing 219-02-2010, Sheet 1, Notes

Changes: 1. Revise Note 8 to replace “Items 15 and 16” with “Item 16.”
2. Add new Note 10 to say: “See design drawing 219-02-1010 for additional parts
and configurations not used for normal storage operation.”



DSC FSAR DRAWING CHANGES

Purge Port FSAR Drawing 219-02-2010, Sheet 2, Section E-4 to E-8

Changes: 1. Delete the Side View and Sample/Transport Cover Sub-Assembly in their
entirety.
2. Section D-D: Delete the depiction of Items 8 and 9, including tubing stub-out, and
re-label the penetration as “Seal Test Port.” Add “(normally plugged)”
underneath.

Vent Port FSAR Drawing 219-02-2011, Sheet 1, Parts List

Changes: 1. Show Items 8 and 9 as “Not Used,” and Items 2, 11, 12, 15, 17, 18, and 19 as “not
used for normal storage operation.”
2. Change the classification for item 5 from “N/A” to “A.”

Vent Port FSAR Drawing 219-02-2011, Sheet 1, Sections F-4 to F-7

Change: Delete Vent Assembly Sampling and Transport Configuration and Section A-A in
their entirety.

Vent Port FSAR Drawing 219-02-2011, Sheet 1, Notes

Changes: 1. Revise Note 8 to replace “Items 15 and 16” with “Item 16.”
2. Add new Note 10 to say: “See design drawing 219-02-1011 for additional parts
and configurations not used for normal storage operation.”

Vent Port FSAR Drawing 219-02-2011, Sheet 1, Section C-7

Changes: 1. Vent Assembly Storage Configuration: Remove parentheses around “Seal Test
Port” and add “(normally plugged)” below.
2. Change “Vent Assembly Storage Configuration” to “Vent Assembly Normal
Storage Operation Configuration.”

Vent Port FSAR Drawing 219-02-2011, Sheet 2, Sections A-7 to E-7

Changes: 1. Section F-F: Delete depiction of Items 8 and 9, including the tube stub-out and re-
label the penetration as “Seal Test Port.” Add “(normally plugged)” beneath.
2. Delete Cover Sub-Assembly and Section K-K in their entirety.



