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Enclosure I to E-40615

REPORT OF 72.48 EVALUATIONS PERFORMED FOR THE NUHOMS® HD SYSTEM FOR THE
PERIOD 01108/13 to 01/07/15

Enclosure I Part 1 - DESIGN CHANGES

LR 721030-348 Rev. 0 - (not yet incorporated into the UFSAR)

Change Description

During the analysis of the latest horizontal storage module (HSM), HSM-H, an incorrect allowable
ratio used in a previous revision to a HSM-H calculation was identified and corrected in the next
revision to this calculation.

The following table identifies this correction that required a 72.48 evaluation:

Item Calculation Revision
(HSM-H)

12-inch Pipe a) The section that evaluates the
Missile Impact optional shield door for the 12
Concrete Shear- inch steel pipe missile was
Friction Check revised to remove the load
forFritont Chk reduction for the missile
for Front Door material.

[The proposed change is to
increase the ductility ratio of
the front door for the 12 inch
pipe missile from being "less
than 2" to being "less than 5".
This change to the ductility
ratio is addressed in the
updated final safety analysis
report (UFSAR), Section
3.9.9.11.]

Evaluation

The HSM-H protects the dry shielded canister (DSC) from the potentially adverse effects of natural
phenomena hazards, such as earthquake, tornado, tornado missiles, flood, and extreme ambient
conditions. The thick concrete roof and walls provide substantial neutron and gamma shielding.
The HSM-H dissipates decay heat from the spent fuel by a combination of radiation, conduction
and convection. Ambient air enters the HSM-H through ventilation inlet openings located on both
sides of the lower front wall of the HSM-H and circulates around the DSC and the heat shields.
Air exits through air outlet openings located on each side of the top of the HSM-H. Decay heat is
rejected from the DSC to the HSM-H air space by convection and then removed from the HSM-H
by natural circulation air flow. Heat is also radiated from the DSC surface to the heat shields and
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REPORT OF 72.48 EVALUATIONS PERFORMED FOR THE NUHOMS® HD SYSTEM FOR THE
PERIOD 01108113 to 01107/15

HSM-H walls where the natural convection air flow and conduction through the walls aids in the
removal of the decay heat.

Structural Evaluation

Normal and Off-Normal conditions

The change in the ductility ratio of the HSM-H shield door has no impact on the structural integrity
of the HSM-H for normal and off-normal conditions.

Accident Conditions

The effect of the proposed change on the structural design function of the HSM-H has been
evaluated in the HSM-H calculation. The ductility ratio for the front door due to the 12-inch pipe
tornado missile increased from a value of "less than 2" to a value of "less than 5". The change to
the ductility ratio value for the front door of the HSM-H is a conservative numerical change that still
demonstrates ample margin to the required limit against failure (i.e., ductility ratio shall not exceed
20) due to the accident event (12 inch pipe tornado missile). The evaluations presented in the
calculation before and after the change demonstrate that the required ductility ratio limit of 20 is
met. The proposed change does not impact the design basis allowable ductility ratio addressed in
the UFSAR. The results demonstrate that for accident conditions, the calculation revision results
in a conservative change to the ductility ratio value presented in the UFSAR for the HSM-H front
shield door.

Thermal Evaluation

The thermal design function of the HSM-H module is not affected as a result of the proposed
change. The proposed change does not create an unanalyzed thermal condition nor does it
change the HSM-H thermal design parameters as described in the UFSAR and Certificate of
Compliance (CoC).

Shielding Evaluation

The shielding design function of the HSM-H module is not affected as a result of the proposed
change. The proposed change does not create an unanalyzed shielding condition nor does it
change the HSM-H shielding design parameters as described in the UFSAR and CoC.

Criticality Evaluation

The HSM-H does not perform any criticality design function.

Confinement Evaluation

The HSM-H does not perform any confinement design function.

The eight 72.48 evaluation criteria were met.
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Enclosure 1 Part 2 - NONCONFORMANCES

LR 721030-327 Rev. 1 - (no associated UFSAR change)

Change Description

The change is to evaluate the effect of one inch of water accumulation on the HSM floor. During
inspections of the HSMs at a general licensee ISFSI, approximately one inch of water was found
to have accumulated on the HSM floor.

Evaluation

The DSC has confinement, shielding, criticality, and thermal design functions. The primary
function of the DSC is to provide confinement for the spent nuclear fuel. This is achieved by the
stainless steel shell and inner and outer cover plates (top and bottom ends) which are integral
parts of the shell assembly. The DSC provides gamma shielding at its ends by the use of thick
end plugs. Criticality control is provided by the DSC's internal basket assembly. The DSC also
provides heat rejection from the fuel assemblies (FAs) to the HSM cavity and maintains the
maximum fuel cladding limit below regulatory limits.

The HSM provides shielding, heat transfer and structural protection for the DSC during normal and
off-normal operations, postulated accidents (including natural phenomena). Shielding and
structural design functions are provided by the reinforced concrete walls and the roof. The heat
transferred from the DSC shell is dissipated via natural convection airflow within the HSM module
and also via radiation and conduction between the concrete components, support structure and
heat shields.

Thermal Function

The presence of one inch of water accumulated on the HSM floor reduces the total area available
for natural convection and has the potential to increase the maximum airflow, HSM and DSC
component temperatures, and the fuel cladding temperature. An AREVA calculation addresses
the effect of one inch of water accumulation on the HSM floor and also considers the effect of one
inch of water accumulation within the inlet vents. Based on the calculation results, the effect on
the thermal performance is insignificant.

Structural, Criticality, Shielding, and Confinement Functions

The presence of one inch of water accumulation on the HSM floor does not impact these
remaining design functions.

The eight 72.48 evaluation criteria were met.
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LR 721030-341 Rev. 0 - (no associated UFSAR change)

Change Description

A general licensee has requested that an evaluation be performed for foreign material that may
exist in the FAs that have been selected for loading into a NUHOMS® cask under CoG 1030
Amendment 1 in a future loading campaign at their facility. The inspection report identified 12
specific FAs at their facility that potentially contain foreign material or debris.

AREVA has been requested by the licensee to evaluate the storage of these assemblies with the
debris within a NUHOMS® DSC. This AREVA 72.48 is prepared as input to the general licensee
for use in their 72.212 evaluation or other documentation and is specific to the licensee's facility
fuel only. This 72.48 evaluation does not add these materials as a change to the general license.

A review of the inspection report shows that there are two types of debris present within the FAs
that require evaluation: (1) stainless steel or carbon steel metal debris in various geometries and
(2) three small paint chips (two of them at 1.32 in. x 0.44 in. and one of them at 0.7 in. x 0.7 in.).

The worst-case values for each type of foreign material are obtained by conservatively assuming
that the quantity of debris listed in the inspection report is loaded into a single DSC:

* Metal Debris (Stainless Steel, Carbon Steel, or a combination): various sizes with a
cumulative weight of all listed metal debris for the 12 assemblies < 0.10 lbs.

" Paint Chips (Ameron or Carboline type paint), maximum size (area) of 1.32 in. x 0.44 in.,
maximum film thickness of 0.008 in. with a cumulative paint area of (0.49 + 0.58 + 0.58) in2 or
1.65 in2. Based on the data in the inspection report, Ameron-Amerlock 400 paint has the
highest density per square inch (0.000408 lbs/in 2) and it results in a maximum mass of
(0.000408 lbs/in2 x 1.65 in2) = 0.000673 lbs. This is rounded up to 0.0007 lbs of paint chips for
this evaluation.

Evaluation

The DSC has confinement, shielding, criticality control, structural and thermal safety functions.
The primary function of the DSC is to provide confinement for the spent nuclear fuel. This is
achieved by the stainless steel shell and inner and outer cover plates (top and bottom ends) which
are integral to the shell assembly. The DSC provides gamma shielding at its ends by the use of
thick end plugs. These provide as low as reasonably achievable (ALARA) dose rates at the top of
the canister (for DSC drying and sealing operations) and at the bottom (for minimizing dose rates
at the HSM-H doorway). Shielding in the radial direction is not a safety function of the DSC,
although the DSC shell provides some shielding due to the shell thickness.

The DSC structure (internal basket assembly) provides FA support required to maintain the fuel
geometry for criticality control. Criticality control is also provided by soluble boron credit.

Heat transfer is provided by the helium atmosphere within the DSC and the aluminum/stainless
steel in the basket and rails.
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The primary pressure boundary, which is 304 stainless steel, maintains an inert (helium), dry
atmosphere inside the DSC to minimize pressure boundary and fuel degradation.

The effect of the potential introduction of foreign material into the DSC is evaluated below. The
letter from the licensee indicated the possibility of this material being identified in the FAs and not
being able to be removed prior to fuel loading into the DSC.

The worst-case values for each type of foreign material are:

* 0.10 lbs of either stainless steel or carbon steel, or a mix, per DSC.

* 0.0007 lbs of paint chips per DSC.

One concern that exists due to the presence of foreign material is that it could volatize, which
would result in an increase in gas volume and pressure in the DSC.

Both the stainless steel and carbon steel are stable and will not volatize, so no contribution from
this debris is calculated.

To calculate the added volume due to vaporization of the paint chips, it is conservatively assumed
that the helium atmosphere in the DSC is at 14.7 psia (0 psig). This maximizes the impact of any
contribution from the plastic material.

Assuming that the paint chips fully convert into hydrogen (the gas with the lowest density, and
thus, the greatest volume increase), results in an added hydrogen gaseous volume of (0.0007
lbs/0.0056 Ibs/ft3) = 0.125 ft3 of hydrogen. This is a very conservative assumption since much of
the paint chip material is of heavier elements that will result in lower volumes of gas.

Structural/Mechanical/We4ght

Structural

There are two concerns with regard to the introduction of a small amount of foreign material from a
structural point of view. The first is the impact of the material on the DSC pressure boundary. The
second is the impact, if any, of the foreign material on the internal DSC environment, or
atmosphere, including internal pressure.

Impact of Foreign Material on DSC Pressure Boundary and FAs

The foreign materials of concern could induce corrosion of the DSC components and/or FAs in an
environment that is conducive to corrosion (an environment with water, air or other electrolyte
present). However, in accordance with the UFSAR, the vacuum drying (VD) of the DSC reduces
the quantity of water, air or other oxidizing agents to 0.25 volume % or less. This level of
concentration of oxidizing agents, with the balance of the DSC free volume filled with inert helium
gas, will not support any significant corrosion in the DSC. Therefore, although the debris in the
DSC (paint chips, carbon steel and stainless steel) could potentially cause some corrosion in an
air/water environment, the lack of an oxidizing agent in the DSC and the inert helium gas fill of
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99.75% of the free volume of the DSC, will preclude any corrosion of the pressure boundary,
basket (or other DSC components) or FAs.

To quantify any impact of the foreign material on corrosion of the pressure boundary, corrosion
rates for stainless steel were researched. Smithells Metals Reference Book, 6th Edition,
Butterworths, 1983 gives uniform corrosion rates for 18 Cr, 8 Ni stainless steel in an industrial
atmosphere (- 21% 02 and mildly corrosive) of 0.001 mm/year, or 0.0004 inch/year. The nominal
DSC shell is 0.500 inches thick. A conservatively assumed rate of 0.0004 inch/year, which
assumes a gaseous environment with 02 and other corrosive gases, still would require over 125
years to reduce the nominal thickness by 10%, a value that would still not significantly degrade the
pressure boundary. Again, it should be noted that the DSC internal atmosphere is not industrial
air, but dry helium.

The impact of the material on the FA's is discussed below:

To quantify any impact of the foreign material on corrosion of the fuel cladding, corrosion rates for
Zirconium were researched. Metals Handbook®, 9th Edition, Corrosion, ASM International, 1987
provides an extremely conservative case of the impact of liquid hydrochloric acid on zirconium,
and gives a corrosion rate of < 0.001 inch/year. The minimum cladding thickness for FAs is 0.026
inch and corrosion through the entire cladding thickness would require more than 26 years.
Again, it should be noted that the DSC internal atmosphere is not liquid hydrochloric acid, but dry
helium.

The conclusion from both of these searches is that both the stainless steel pressure boundary and
the zirconium cladding are resistant to corrosion and it would take more than 26 years, even
assuming unrealistic environments, to reduce the cladding thickness to a level of concern.
Therefore, corrosion from a very small amount of foreign material in a dry helium (inert gas)
atmosphere is not a concern for the pressure boundary or the fuel cladding.

Given that this material is placed within the DSC, three scenarios are possible for the paint chip
debris materials:

1. The paint chip material did not melt/vaporize during VD operations and remains present at the
start of HSM-H storage. This material is then present in an inert dry atmosphere (helium).

2. The paint chip material decomposed/melted during VD operations, but did not vaporize. It
therefore remains as a solid reconfigured piece of material.

3. The paint chip material melted and vaporized during VD operations and all that remains is
residue.

In these three cases, if this material is in contact with the pressure boundary, other DSC
components or the FAs (304 stainless steel, aluminum or zirconium), there is no concern of
degradation due to corrosion, given the dry inert helium atmosphere within the DSC.
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In the three cases, if this material is in contact with the pressure boundary (304 stainless steel)
there is no concern of boundary degradation, given the dry inert atmosphere. If this material were
in contact with the FA, specifically the cladding, the worst case result would be localized cladding
corrosion. Given the extremely small amount of foreign material (< 0.2 Ibs) and the inert dry
helium atmosphere, cladding breach would not occur. Even if a non-mechanistic conservative
assumption is made that the pin gas inventory is released, the release of fill gas is already an
analyzed event in the UFSAR and this foreign material does not increase the severity of the event.

The DSC free cavity volume is 308,146 in3 or 178.3 ft3. This results in a DSC water inventory
weight of approximately 178.3 ft3 x 62.4 Ibs/ft 3 or 11,100 lbs. As discussed above, the weight of
paint chips per DSC is less than 0.0007 Ibs, which yields a paint chip concentration of
0.0007/11,100 = 63 ppb (parts per billion). This extremely small concentration will have no impact
on re-flooding operation. This is a conservative assessment for a re-flood condition. This quantity
of foreign material (paint chips) in an inert DSC will have no impact on the performance of the
DSC or fuel cladding.

Impact of Foreign Material on DSC Internal Pressure

The impact of the foreign material on DSC pressurization is assessed. As mentioned above, the
DSC free cavity volume is 178.3 ft3. It is conservatively assumed that the helium atmosphere is at
14.7 psia (i.e., 0 psig), in order to maximize the impact of any contribution from off-gassing of the
debris. As determined above, the conservative estimate for additional gas volume from paint
chips is 0.125 ft3. This then results in a pressure increase of 0.07% (0.125/178.3).

The design pressure used for DSC analysis is 15 psig for normal, 20 psig for off-normal and 70
psig for accident cases. The actual pressure values calculated are 4.8 psig for normal, 8.6 psig
for off-normal and 11.8 psig for accident conditions, respectively. In all cases, the pressure
increase due to the foreign material (conservatively calculated) of 0.07% is less than the
"available" margin between the calculated and design pressure. Therefore, the 0.07% increase in
calculated pressure will not exceed the previously specified DSC design pressure.

Therefore, there is no adverse impact on canister internal design pressure, as the internal
pressure, even considering the added gas volume (conservatively calculated), is less than the
design limit.

The hydrogen combustible limit of 4% is addressed by standard procedural requirements for all
canister closure and opening operations that require monitoring for hydrogen. If hydrogen levels
are above the set limits, the canister will be purged with helium to reduce the hydrogen
concentration to acceptable limits prior to any welding or cutting. This ensures that the debris in
the DSC will not adversely impact DSC pressure or combustibility limit.

Mechanical

Because the material has a volume of less than 0.2 lbs per canister, no problems are anticipated
in successful completion of VD operations. Prior to leaving the auxiliary building for storage, the
VD and sealing operations will have been performed successfully. It can be inferred that any re-
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flooding operations would be similarly unaffected. Assuming that the debris is still intact, it would
either be retained as it was before or it would have become dislodged during horizontal transfer
and is now "loose" in the DSC. In either case, this debris is not large enough to block re-flooding
through the siphon tube, nor would it interfere with subsequent gas venting. During fuel
unloading, there are no required changes to the procedures for opening the DSC, testing the
atmosphere within the DSC, and removing the closure plates. The change addressed by this
evaluation does not affect system loading and unloading operations, nor does it alter any canister
handling operations. Therefore, there is no adverse impact.

Weight

The weight of the foreign material is less than 0.2 lbs. This will neither change the DSC center of
gravity location nor will it exceed any weight limits. Therefore, there is no adverse impact.

Thermal

The limiting source term is unchanged. There are no changes to the acceptance criteria for these
fuel types. The volume of the foreign material is not sufficient to alter the DSC internal
atmosphere and subsequently alter gaseous heat transfer. Any gas generated from breakdown of
the foreign material will only add to the internal atmosphere (i.e., the quantity of helium for
gaseous heat transfer is not reduced). Therefore, there is no adverse impact.

Shielding

The introduction of foreign material into the DSC does not change the source term limits of the fuel
qualification table. The shielding analysis does not explicitly rely on the DSC internal gas
environment. The volume of the foreign material is negligible, contains no significant material
susceptible to activation (no cobalt), and thus, will not significantly alter the long-term source term.
Therefore, there is no adverse impact.

Criticality

The DSC will be drained, successfully vacuum dried, and sealed. The negligible amount of
foreign material will not create a concern during future re-flooding. As discussed previously, the
concentration of dissolved materials (conservatively assuming that it all goes into solution
following re-flood) is very low and thus will not adversely impact keff. The fuel cladding will not be
breached by this small amount of material within a dry helium atmosphere. Therefore, the
cladding will not be breached and there will be no dispersal or reconfiguration of pellet material.
The FA will not become "damaged." Therefore, there is no adverse impact on criticality of
including the small amount of foreign material.

Confinement

Because there are no new leak paths introduced, there is no adverse impact on the confinement
capabilities of the DSCs. As stated previously, the foreign material will not adversely impact the
stainless steel DSC pressure boundary.

The eight 72.48 evaluation criteria were met.
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LR 721030-343 Rev. 0 - (no associated UFSAR change)

Change Description

A general licensee has requested an evaluation be performed for foreign material that may exist in
the FAs that have been selected for loading into a NUHOMS® Cask under CoC 1030 Amendment
1 in a future loading campaign at their facility. The foreign material was identified during top
nozzle inspection of the fuel assemblies slated for the a dry fuel storage campaign This foreign
material appears to be broken pieces of the cover of a Spent Fuel Pool (SFP) light fixture.

AREVA has been requested by the licensee to evaluate the storage of these assemblies with
associated debris within a DSC. This AREVA 72.48 is prepared as input to licensee for use in their
72.212 evaluation or other documentation and is specific to the licensee's facility fuel only. This
72.48 evaluation does not add these materials as a change to the generic design.

A review of communication from the general licensee shows that there is debris present within two
FAs which requires an evaluation: Polycarbonate (LEXAN TM ) material debris in various
geometries. The material density is considered as 1.20 g/cubic cm in accordance with the GE
LEXANTM 9034 Product Data Sheet.

The LEXANTM debris is in various sizes with a cumulative volume for the two assemblies of 0.382
cubic in. Using a density of 0.44 lbs./cubic in. results in a weight of 0.0168 lbs. The conversion
factor for LEXANTM density is 0.043 lbs./cubic in. However, for conservatism, a total of 0.030 lbs.
was used in the evaluation. The evaluation assumes that a single DSC has this total weight of
LEXANTM debris.

Evaluation

The DSC has confinement, shielding, criticality control, structural and thermal safety functions.
The primary function of the DSC is to provide confinement for the spent nuclear fuel. This is
achieved by the stainless steel shell and inner and outer cover plates (top and bottom ends) which
are integral to the shell assembly. The DSC provides gamma shielding at its ends by the use of
thick end plugs. These provide ALARA dose rates at the top of the canister (for DSC drying and
sealing operations) and at the bottom (for minimizing dose rates at the HSM-H doorway).
Shielding in the radial direction is not a safety function of the DSC, although the DSC shell
provides a small amount of shielding due to the shell thickness.

The DSC structure (internal basket assembly) provides the FA support required to maintain the
fuel geometry for criticality control. Criticality control is also provided by taking credit for soluble
boron in the pool water.

Heat transfer is provided by the helium atmosphere within the DSC and the aluminum/stainless
steel in the basket and rails.

The primary pressure boundary, which is 304 stainless steel, maintains an inert (helium), dry
atmosphere inside the DSC to minimize pressure boundary and fuel degradation.
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The effect of the potential introduction of foreign material into the DSC is evaluated below.
Communication from the licensee indicated the possibility of this material being identified in the
FAs and not able to be removed prior to fuel loading into the DSC.

LEXANTM is an uncoated polycarbonate (bisphenol-A-carbonate material) with a heat deflection
temperature at 264 psi and at 66 psi of 270 OF and 280 °F respectively, according to the
manufacturers' information.

One concern that exists due to the presence of foreign material is that it could volatize, which
would result in an increase in gas volume within the DSC.

To calculate the added volume due to vaporization of the LEXANTM debris, it is conservatively
assumed that the helium atmosphere inside the DSC is at 14.7 psia (0 psig), in order to maximize
the impact of any contribution from the plastic material.

Assuming that the LEXANTM debris fully converts into hydrogen (the gas with the lowest density,
and thus the greatest volume increase), this results in an added hydrogen gaseous volume of 5.4
ft3 of hydrogen (0.03 lbs/0.0056 Ibs/ft3).

Structural/Mechanical/Weiqht/Center of Gravity:

Structural

There are two concerns with regard to the introduction of a small amount of foreign material from a
structural point of view. The first is the impact of the material on the DSC pressure boundary. The
second is the impact, if any, of the foreign material on the internal DSC environment, or
atmosphere, including internal pressure.

Impact of Foreign Material on DSC Pressure Boundary and FA's

Based on review of the LEXANTM properties, the LEXANTM foreign material in the DSC is not likely
to cause corrosion. For conservatism it is assumed that it could potentially induce corrosion of the
DSC components and/or FA in an environment that is conducive to corrosion (an environment with
water, air or other electrolyte present). However, the VD of the DSC reduces the quantity of
water, air or other oxidizing agents to 0.25 volume % or less. This concentration of oxidizing
agent, with the balance of the DSC free volume filled with inert helium gas, will not support any
significant corrosion in the DSC. Even though it was conservatively assumed that the debris could
potentially cause some corrosion in an air/water environment, the lack of an oxidizing agent in the
DSC and the inert helium gas fill of 99.75% of the free volume of the DSC, will preclude any
corrosion of the pressure boundary, basket (or other DSC components) or FA.

To quantify any impact of the foreign material on corrosion of the pressure boundary, corrosion
rates for stainless steel material were researched. Smithells Metals Reference Book, 6 th Edition,
Butterworths, 1983, gives uniform corrosion rates for 18 Cr, 8 Ni stainless steel in an industrial
atmosphere (- 21% 02 and mildly corrosive) of 0.001 mm/year, or 0.0004 inch/year. The nominal
DSC shell is 0.500 inches thick. A conservatively assumed corrosion rate of 0.0004 inch/year,
which assumes a gaseous environment with 02 and other corrosive gases, still would require over
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125 years to reduce the nominal thickness by 10%, a value that would still not significantly
degrade the pressure boundary. Again, it should be noted that the DSC internal atmosphere is
not industrial air, but dry helium.

The impact of the material on the FA's is discussed below:

To quantify any impact of the foreign material on corrosion of the fuel cladding, corrosion rates for
Zirconium were researched. Metals Handbook®, 9 th Edition, Corrosion, ASM International, 1987
provides an extremely conservative case of liquid hydrochloric acid on zirconium, and gives a rate
of < 0.001 inch/year. The minimum cladding thickness for FA's is 0.026 inches and full thickness
corrosion would require more than 26 years. It again should be noted that the DSC internal
atmosphere is not liquid hydrochloric acid, but dry helium.

The conclusion from both of these searches is that both the stainless steel pressure boundary and
the zirconium cladding are resistant to corrosion and it would take many years, even assuming
unrealistic environments, to reduce either material thickness to a level of concern. Therefore,
corrosion from a very small amount of foreign material in a dry helium (inert gas) atmosphere is
not a concern for the pressure boundary or the fuel cladding.

Given that this material is placed within the DSC, three scenarios are possible for the LEXANTM

debris material:

1. The LEXANTM-debris material did not melt/vaporize during vacuum drying (VD) operations and
remains present at the start of HSM-H storage. This material is then present in an inert dry
atmosphere (helium).

2. The LEXANTM -debris material decomposed/melted during VD operations, but did not vaporize.
It thus remains as a solid reconfigured piece of material.

3. The LEXANTM -debris material melted and vaporized during VD operations and all that remains
is residue.

In these three cases, if this material is in contact with the pressure boundary, other DSC
components or the FAs (304 stainless steel, aluminum or zirconium), there is no concern of
degradation due to corrosion, given the dry inert helium atmosphere within the DSC.

In all three cases, if this material is in contact with the pressure boundary (304 stainless steel)
there is no concern of boundary degradation, given the dry inert atmosphere. If this material were
in contact with the FA, specifically the cladding, the worst case result would be localized cladding
corrosion. Given that the foreign material is less than 0.1 lbs., and is present in an inert dry helium
atmosphere, cladding breach would not occur. Even if a non-mechanistic conservative
assumption is made that the pin gas inventory is released, the release of fill gas is already an
analyzed event in the UFSAR and this foreign material does not increase the severity of the event.

The DSC free cavity volume is 308,146 in3 or 178.3 ft3. This results in a DSC water inventory
weight of approximately 178.3 ft3 x 62.4 lb/ft3 or 11,100 lbs. As discussed above, the weight of
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LEXANTM-debris per DSC is considered to be 0.03 Ibs, which yields a LEXAN TM concentration of
0.03/11,100 = 2.7 ppm (parts per million). This small concentration will have no impact on re-
flooding operation. This is a conservative assessment for a re-flood condition. This quantity of
foreign material (LEXAN TM ) in an inert DSC will have no impact on the performance of the DSC or
fuel cladding.

Impact of Foreign Material on DSC Internal Pressure

The impact of the foreign material on DSC pressurization is assessed. As mentioned above, the
DSC free cavity volume is 178.3 ft3. It is conservatively assumed that the helium atmosphere is at
14.7 psia (i.e., 0 psig), in order to maximize the impact of any contribution from off-gassing of the
debris. As determined above, the conservative estimate for additional gas volume from
LEXANTM-debris is 5.4 ft3. This then results in a pressure increase of 3.0% (5.4/178.3).

The design pressure used for DSC analysis, listed in the UFSAR, is 15 psig for normal, 20 psig for
off-normal and 70 psig for accident cases. The actual pressure values calculated are 4.8 psig for
normal, 8.6 psig for off-normal and 11.8 psig for accident conditions, respectively. In these cases,
the pressure increase due to the foreign material (conservatively calculated) of 3.0% is less than
the "available" margin between the calculated pressure and the design pressure. Therefore, the
3.0% increase in calculated pressure will not exceed the previously specified DSC design
pressure.

Thus, there is no adverse impact on canister internal design pressure, as the internal pressure,
even considering the added gas volume (conservatively calculated), is less than the design limit.

The hydrogen combustible limit of 4% is addressed by standard procedural requirements, in place
on all canister closure and opening operations which require monitoring for hydrogen. If hydrogen
levels are above the set limits, the canister will be purged with helium to reduce the hydrogen
concentration to acceptable limits prior to any welding or cutting. This ensures that the debris in
the DSC will not adversely impact DSC pressure or combustibility limit.

Mechanical

The material is of a small enough volume (less than 0.1 lb per canister), that no problems are
anticipated in successful VD. Prior to leaving the Auxiliary Building for storage, the VD and
sealing operations will have been performed successfully. It can be inferred that any re-flooding
operations would be similarly unaffected. Assuming that the debris is still intact, it would either be
retained as it was before or it would have become dislodged during horizontal transfer and is now
"loose" in the DSC. In either case this debris is not large enough to block re-flooding through the
siphon tube, nor would it interfere with subsequent gas venting. During fuel unloading, there are
no required changes to the procedures for opening the DSC, testing the atmosphere within the
DSC, or removing the closure plates. The change addressed by this evaluation does not affect
system loading and unloading operations, nor does it alter any canister handling operations.
Therefore, there is no adverse impact.
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Weight/Center of Gravity

The weight of the foreign material is less than 0.1 lbs. This small amount of foreign material
weight will not change the DSC weight or the DSC center of gravity location or exceed any weight
limits. Therefore, the foreign materials have no adverse impact on the DSC weight evaluation.

Thermal

The limiting source term is unchanged. There are no changes to the acceptance criteria for these
fuel types. The volume of the foreign material is not sufficient to alter the DSC internal
atmosphere and thus alter gaseous heat transfer. Any gas generated from breakdown of the
foreign material will only add to the internal atmosphere (the quantity of helium for gaseous heat
transfer is not reduced). Therefore, there is no adverse impact.

Shielding

The introduction of foreign material into the DSC does not change the source term limits of the fuel
qualification table. The shielding analysis does not explicitly rely on the DSC internal gas
environment. The volume of the foreign material is negligible, contains no significant material
susceptible to activation (no cobalt), and thus will not significantly alter the long-term source term.
Therefore, there is no adverse impact.

Criticality

The DSC will be drained, successfully vacuum dried, and sealed. The negligible amount of
foreign material will not create a concern during future re-flooding. As discussed previously, the
concentration of dissolved materials (conservatively assuming that it all goes into solution
following re-flood) is very low and, thus, will not adversely impact keff. The fuel cladding will not be
breached by this small amount of material within a dry helium atmosphere. Thus, the cladding will
not be breached and there will be no dispersal or reconfiguration of pellet material. The FA will
not become "damaged." Thus, there is no adverse impact on criticality of including the small
amount of foreign material.

Confinement

There is no adverse impact on the confinement capabilities of the DSCs as there are no new leak
paths introduced. As stated previously, the foreign material will not adversely impact the stainless
steel DSC pressure boundary.

The eight 72.48 evaluation criteria were met.
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