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2.2.2 Loadings Applicable to Off-Normal Conditions 
 
As the HI-STORM FW System is passive, loss of power and instrumentation failures are not 
defined as off-normal conditions. The off-normal condition design criteria are defined in this 
subsection. 
 
A discussion of the effects of each off-normal condition and the corrective action for each off-
normal condition is provided in Section 12.1. Table 2.2.7 contains a list of all normal and off-
normal loadings and their applicable acceptance criteria. 
 
a. Pressure 
 
The HI-STORM FW System must withstand loads due to off-normal pressure. The off-normal 
condition for the MPC internal design pressure, defined herein in Table 2.2.1, bounds the 
cumulative effects of the maximum fill gas volume, off-normal environmental ambient 
temperatures, the maximum MPC heat load, and an assumed 10% of the fuel rods ruptured with 
100% of the fill gas and 30% of the significant radioactive gases (e.g., H3, Kr, and Xe) released 
as suggested in NUREG-1536.  
 
b. Environmental Temperatures 
 
The HI-STORM FW System must withstand off-normal environmental temperatures. The off-
normal environmental temperatures are specified in Table 2.2.2. The lower bound temperature 
occurs with no solar loads and the upper bound temperature occurs with steady-state insolation. 
Each bounding temperature is assumed to persist for a sufficient duration to allow the system to 
reach steady-state temperatures. 
 
Limits on the peaks in the time-varying ambient temperature at an ISFSI site are recognized in 
the FSAR in the specification of the off-normal temperatures. The lower bound off-normal 
temperature is defined as the minimum of the 72-hour average of the ambient temperature at an 
ISFSI site. Likewise, the upper bound off-normal temperature is defined by the maximum of 72-
hour average of the ambient temperature. The lower and upper bound off-normal temperatures 
listed in Table 2.2.2 are intended to cover all ISFSI sites in the continental U.S. The 72-hour 
average of temperature used in the definition of the off-normal temperature recognizes the 
considerable thermal inertia of the HI-STORM FW storage system which essentially flattens the 
effect of daily temperature variations on the internals of the MPC.  
 
c. Design Temperatures 
 
In addition to the normal condition design temperatures, which apply to long-term storage and 
short-term normal operating conditions (e.g., MPC drying operations and onsite transport 
operations), an off-normal/accident condition temperature pursuant to the provisions of NUREG-
1536 and Regulatory Guide 3.61 is also defined. This is the temperature which may exist during 
a transient event (examples of such an instance is the blockage of the overpack inlet/outlet vents 
or the fire accident). The off-normal/accident condition temperatures of Table 2.2.3 are given to 
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bound the maximax (maximum in time and space) value of the thru-thickness average 
temperature of the structural or non-structural part, as applicable, during the transient event. 
These enveloping values, therefore, will bound the maximum temperature reached anywhere in 
the part, excluding skin effects, during or immediately after, a transient event.  
 
The off-normal/accident condition temperatures for stainless steel and carbon steel components 
are chosen such that the material’s ultimate tensile strength does not fall below 30% of its room 
temperature value, based on data in published references [2.2.4 and 2.2.5]. This ensures that the 
material will not be subject to significant creep rates during these short duration transient events. 
 
d. Leakage of One Seal 
 
The MPC enclosure vessel does not contain gaskets or seals: All confinement boundary closure 
locations are welded. Because the material of construction (Alloy X, see Appendix 1.A) is 
known from extensive industrial experience to lend to high integrity, high ductility and high 
fracture strength welds, the MPC enclosure vessel welds provide a secure barrier against leakage.  
 
The confinement boundary is defined by the MPC shell, MPC baseplate, MPC lid, port cover 
plates, closure ring, and associated welds. Most confinement boundary welds are inspected by 
radiography or ultrasonic examination. Field welds are examined by the liquid penetrant method 
on the root (if more than one weld pass is required) and final weld passes. In addition to multi-
pass liquid penetrant examination, the MPC lid-to-shell weld is pressure tested. The vent and 
drain port cover plates are also subject to proven non-destructive evaluations for leak detection 
such as liquid penetrant examination. These inspection and testing techniques are performed to 
verify the integrity of the confinement boundary. Therefore, leakage of one seal is not evaluated 
for its consequence to the storage system. 
  
e. Partial Blockage of Air Inlets/Outlets 
 
The loaded HI-STORM FW overpack must withstand the partial blockage of the air inletsvents. 
Because the overpack air inlets and outlets are covered by screens and inspected routinely (or 
alternatively, equipped with temperature monitoring devices), significant blockage of all vents 
by blowing debris, critters, etc., is very unlikely. Nevertheless, the inherent thermal stability of 
the HI-STORM FW System shall be demonstrated by assuming all air inlets and/or outlets are 
partially blocked as an off-normal event. 
 
f.  Malfunction of FHD 
 
The FHD system is a forced helium circulation device used to effectuate moisture removal from 
loaded MPCs. For circulating helium, the FHD system is equipped with active components 
requiring external power for normal operation. 
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over shifting soil. However, if burial under debris is a credible event for an ISFSI, then a thermal 
analysis to analyze the effect of such an accident condition shall be performed for the site using 
the analysis methodology presented in Chapter 4. The duration of the burial-under-debris 
scenario will be based on the ISFSI owner’s emergency preparedness program. The following 
acceptance criteria apply to the burial-under-debris accident event: 
 

i. The fuel cladding temperature shall not exceed the ISG-11, Revision 3 [2.0.1] 
temperature limits. 

ii. The internal pressure in the MPC cavity shall not exceed the accident condition design 
pressure limit in Table 2.2.1. 

 
The burial-under-debris analysis will be performed if applicable, for the site-specific conditions 
and heat loads. 
 
The scenario of complete blockage of inlet and/or outlet ducts is described and evaluated in 
Section 4.6. 
 
m. Extreme Environmental Temperature 
 
The HI-STORM FW System must withstand extreme environmental temperatures. The extreme 
accident level temperature is specified in Table 2.2.2. The extreme accident level temperature is 
assumed to occur with steady-state insolation. This temperature is assumed to persist for a 
sufficient duration to allow the system to reach steady-state temperatures. The HI-STORM FW 
overpack and MPC have a large thermal inertia; therefore, extreme environmental temperature is 
a 3-day average for the ISFSI site. 
 
All accident events and extreme environmental phenomena loadings that require analysis are 
listed in Table 2.2.13 along with the applicable acceptance criteria. 
 
The loadings listed in Table 2.2.13 fall into two broad categories; namely, (i) those that primarily 
affect kinematic stability, and (ii) those that produce significant stresses and strains. The loadings 
in the former category are principally applicable to the overpack. Tornado wind (W), earthquake 
(E), and tornado-borne missile (M) are essentially loadings which can destabilize a cask. 
Analyses reported in Chapter 3 show that the HI-STORM FW overpack structure will remain 
kinematically stable under these loadings. Additionally, for the tornado-borne missile (M), 
analyses that demonstrate that the overpack structure remains unbreached by the postulated 
missiles are provided in Chapter 3.  
 
Loadings in the second category produce global deformations that must be shown to comply with 
the applicable acceptance criteria. The relevant loading combinations for the fuel basket, the 
MPC, the HI-TRAC VW transfer cask and the HI-STORM FW overpack are different because of 
differences in their function. For example, the fuel basket does not experience a pressure loading 
because it is not a pressure vessel.  
 
2.2.4  Applicability of Governing Documents 
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4.6 OFF-NORMAL AND ACCIDENT EVENTS 
 
4.6.1   Off-Normal Events 
 
4.6.1.1  Off-Normal Pressure (Load Case NB in Table 2.2.7) 
 
This event is defined as a combination of (a) maximum helium backfill pressure (Table 4.4.8), 
(b) 10% fuel rods rupture, (c) limiting fuel storage configuration and (d) off-normal ambient 
temperature. The principal objective of the analysis is to demonstrate that the MPC off-normal 
design pressure (Table 2.2.1) is not exceeded. The MPC off-normal pressures are reported in 
Table 4.6.7. The result is below the off-normal design pressure (Table 2.2.1). 
 
4.6.1.2   Off-Normal Environmental Temperature 
 
This event is defined by a time averaged ambient temperature of 100oF for a 3-day period (Table 
2.2.2). The results of this event (maximum temperatures and pressures) are provided in Table 
4.6.1 and 4.6.7. The results are below the off-normal condition temperature and pressure limits 
(Tables 2.2.3 and 2.2.1).   
 
4.6.1.3   Partial Blockage of Air Inlets/Outlets 
 
The HI-STORM FW system is designed with debris screens installed on the inlet and outlet 
openings. These screens ensure the air passages are protected from entry and blockage by foreign 
objects. As required by the design criteria presented in Chapter 2, it is postulated that the HI-
STORM FW air inlet vents and/or outlet vents are 50% blocked. The resulting decrease in flow 
area increases the flow resistance of the inlet and outlet ducts, thereby decreasing the air mass 
flow rate into the system. 
 
An explicit thermal evaluation to evaluate the effect of 50% blockage of air inlet vents is 
performed. The effect of the increased flow resistance on fuel and other component temperatures 
is analyzed for the normal ambient temperature (Table 2.2.2) and a limiting fuel storage 
configuration. The computed temperatures are reported in Table 4.6.1 and the corresponding 
MPC internal pressure in Table 4.6.7. The results are confirmed to be below the temperature 
limits (Table 2.2.3) and pressure limit (Table 2.2.1) for off-normal conditions. 
 
In an unlikely event of both inlet and outlet vents being 50% blocked, cold air still enters into the 
annulus space between the MPC and HI-STORM FW overpack and hot air exits from the 
partially unblocked outlet vents. The effect of partially blocked outlet vents is similar to the 
effect of partially blocked inlet vents. Since the effect of partially blocked inlet vents alone has a 
small impact on the fuel (less than 15oC) and component temperatures compared to large 
temperature margins, the temperatures and MPC pressure due to combined effect of partially 
blocked inlet and outlet vents will still remain below the off-normal temperature and pressure 
limits.   
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computed and compared with the MPC accident design pressure (Table 2.2.1). The result (Table 
4.6.7) shows a positive margin of safety.  
 
4.6.2.3  Extreme Environmental Temperatures 
 
To evaluate the effect of extreme weather conditions, an extreme ambient temperature (Table 
2.2.2) is postulated to persist for a 3-day period. For a conservatively bounding evaluation the 
extreme temperature is assumed to last for a sufficient duration to allow the HI-STORM FW 
system to reach steady state conditions. Because of the large mass of the HI-STORM FW 
system, with its corresponding large thermal inertia and the limited duration for the extreme 
temperature, this assumption is conservative. Starting from a baseline condition evaluated in 
Section 4.4 (normal ambient temperature and limiting fuel storage configuration) the 
temperatures of the HI-STORM FW system are conservatively assumed to rise by the difference 
between the extreme and normal ambient temperatures (45oF). The HI-STORM FW extreme 
ambient temperatures computed in this manner are reported in Table 4.6.4. The co-incident MPC 
pressure is also computed (Table 4.6.7) and compared with the accident design pressure (Table 
2.2.1), which shows a positive safety margin.  The result is confirmed to be below the accident 
limit. 
 
4.6.2.4  100% Blockage of Air Inlets 
 
This event is defined as a complete blockage of all eight bottom inlets for a significant duration 
(32 hours). The immediate consequence of a complete blockage of the air inlets is that the 
normal circulation of air for cooling the MPC is stopped. An amount of heat will continue to be 
removed by localized air circulation patterns in the overpack annulus and outlet ducts, and the 
MPC will continue to radiate heat to the relatively cooler storage overpack. As the temperatures 
of the MPC and its contents rise, the rate of heat rejection will increase correspondingly. Under 
this condition, the temperatures of the overpack, the MPC and the stored fuel assemblies will rise 
as a function of time. 
 
As a result of the considerable inertia of the storage overpack, a significant temperature rise is 
possible if the inlets are substantially blocked for extended durations. This accident condition is, 
however, a short duration event that is identified and corrected through scheduled periodic 
surveillance. Nevertheless, this event is conservatively analyzed assuming a substantial duration 
of blockage. The HI-STORM FW thermal model is the same 3-Dimensional model constructed 
for normal storage conditions (see Section 4.4) except for the bottom inlet ducts, which are 
assumed to be impervious to air. Using this model, a transient thermal solution of the HI-
STORM FW system starting from normal storage conditions is obtained. The results of the 
blocked ducts transient analysis are presented in Table 4.6.5 and compared against the accident 
temperature limits (Table 2.2.3). The co-incident MPC pressure (Table 4.6.7) is also computed 
and compared with the accident design pressure (Table 2.2.1). All computed results are well 
below their respective limits. 
 

ATTACHMENT 1 TO HOLTEC LETTER 5018032

Page 5 of 13 



HOLTEC INTERNATIONAL COPYRIGHTED MATERIAL 
REPORT HI-2114830   Proposed Rev. 2.A 

 4-71  
 

It must be noted that the heat rejection capacity of the HI-STORM FW System is better when all 
the outlet vents are blocked instead of all the inlet vents. This is because in the event of inlet 
vents being unblocked, cold air can enter the system through the inlet vents and remove heat 
from the MPC. Therefore, a 100% of inlet vent blockage is more bounding than 100% outlet 
vents being blocked. The amount of heat removed from the MPC external surfaces by natural 
circulation of air is reduced to less than 7% of that under normal conditions (i.e. when inlet and 
outlet vents completely unblocked). Therefore, in an unlikely event of complete blockage of both 
inlet and outlet vents, that small additional heat removal capability by air through outlet vents is 
also lost. This will result in a small temperature rise compared to the large available temperature 
margins (greater than 80oC) established from the transient study of complete inlet vents 
blockage. 
 
4.6.2.5  Burial Under Debris (Load Case AG in Table 2.2.13) 
 
Burial of the HI-STORM FW system under debris is not a credible accident. During storage at 
the ISFSI there are no structures that loom over the casks whose collapse could completely bury 
the casks in debris.  Minimum regulatory distances from the ISFSI to the nearest ISFSI security 
fence precludes the close proximity of substantial amount of vegetation. There is no credible 
mechanism for the HI-STORM FW system to become completely buried under debris. However, 
for conservatism, the scenario of complete burial under debris is considered. 
 
For this purpose, an exceedingly conservative analysis that considers the debris to act as a perfect 
insulator is considered. Under this scenario, the contents of the HI-STORM FW system will 
undergo a transient heat up under adiabatic conditions. The minimum available time (∆τ) for the 
fuel cladding to reach the accident limit depends on the following: (i) thermal inertia of the cask, 
(ii) the cask initial conditions, (iii) the spent nuclear fuel decay heat generation and (iv) the 
margin between the initial cladding temperature and the accident temperature limit. To obtain a 
lowerbound on ∆τ, the HI-STORM FW overpack thermal inertia (item i) is understated, the cask 
initial temperature (item ii) is maximized, decay heat overstated (item iii) and the cladding 
temperature margin (item iv) is understated. A set of conservatively postulated input parameters 
for items (i) through (iv) are summarized in Table 4.6.6. Using these parameters ∆τ is computed 
as follows: 
 

Q
Tcm p ∆××

=∆τ  

where: 
 ∆τ = minimum available burial time (hr) 
 m = Mass of HI-STORM FW System (lb) 
 cp = Specific heat capacity (Btu/lb-oF) 
 ∆T = Permissible temperature rise (oF) 
 Q = Decay heat load (Btu/hr) 
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12.1  OFF-NORMAL CONDITIONS 
 
Off-normal operations, as defined in accordance with ANSI/ANS-57.9, are those conditions, which, 
although not occurring regularly, are expected to occur no more than once a year. In this section, 
design events pertaining to off-normal operation for expected operational occurrences are 
considered. The off-normal conditions are described in Subsection 2.2.2. 
 
The following off-normal operation events have been considered in the design of the HI-STORM 
FW:  
 

1. Off-Normal Pressure 
2. Off-Normal Environmental Temperatures 
3. Leakage of One Seal 
4. Partial Blockage of Air InletsVents 
5. Malfunction of FHD System 

  
For each event, the postulated cause of the event, detection of the event, analysis of the event effects 
and consequences, corrective actions, and radiological impact from the event are presented. 
 
The results of the evaluations performed herein demonstrate that the HI-STORM FW System can 
withstand the effects of off-normal events and remain in compliance with the applicable acceptance 
criteria. The following subsections present the evaluation of the HI-STORM FW System for the 
design basis off-normal conditions that demonstrate that the requirements of 10CFR72.122 are 
satisfied, and that the corresponding radiation doses meet the requirements of 10CFR72.104(a) and 
10CFR20, with appropriate margins.  
 
12.1.1  Off-Normal Pressure 
 
The sole pressure boundary in the HI-STORM FW System is the MPC enclosure vessel. The off-
normal pressure condition is specified in Subsection 2.2.2. The off-normal pressure for the MPC 
internal cavity is a function of the initial helium fill pressure and the temperature reached within the 
MPC cavity under normal storage. The MPC internal pressure under the off-normal condition is 
evaluated with 10% of the fuel rods ruptured and with 100% of ruptured rods fill gas and 30% of 
ruptured rods fission gases released to the cavity. 
 
12.1.1.1 Postulated Cause of Off-Normal Pressure 
 
After fuel assembly loading, the MPC is drained, dried, and backfilled with an inert gas (helium) to 
assure long-term fuel cladding integrity during dry storage. Therefore, the probability of failure of 
intact fuel rods in dry storage is extremely low. Nonetheless, the event is postulated and evaluated. 
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12.1.3  Leakage of One Seal 
 
The HI-STORM FW System has a high integrity welded boundary to contain radioactive fission 
products within the Confinement Boundary. The Confinement Boundary is defined by the MPC 
shell, baseplate, MPC lid, vent and drain port cover plates, closure ring, and associated welds.  The 
closure ring provides a redundant welded closure to further protect against the release of radioactive 
material from the MPC cavity through the field-welded MPC lid closures. Confinement boundary 
welds are inspected by radiography or ultrasonic examination except for field welds that are 
examined by the liquid penetrant method on the root (for multi-pass welds) and final pass, at a 
minimum. The fabrication shop welds for the confinement boundary are tested for helium leakage. 
Field welds are performed on the MPC lid, the MPC vent and drain port covers, and the MPC 
closure ring. The welds on the vent and drain port cover plates are helium leakage tested.  
Additionally, the MPC lid weld is subjected to a pressure test to verify its integrity. There are no 
seals present in the design of the MPC confinement boundary. 
 
Section 7.1 provides the narrative that demonstrates that the MPC design, welding, testing and 
inspection meet the requirements such that leakage from the Confinement Boundary is considered 
non-credible.  
 
 
12.1.4  Partial Blockage of Air InletsVents 
 
The HI-STORM FW System is designed with debris screens on the inlet and outlet air openings. 
These screens ensure the openings are protected from the incursion of foreign objects. There are 
multiple inlet and outlet openings and an axisymmetric outlet and it is highly unlikely that blowing 
debris during normal or off-normal operation could block all air inlet and outlet openings. As 
required by the design criteria presented in Chapter 2, it is conservatively assumed that 50% of the 
air inlet openings are completely blocked. The scenario described in Chapter 4 of the partial 
blockage of air inlets vents is evaluated with a normal ambient temperature of 80°F (Table 2.2.2), 
full solar insolation, and maximum SNF decay heat values. This condition is analyzed to 
demonstrate the thermal performance of the HI-STORM FW System during this event. 
 
12.1.4.1 Postulated Cause of Partial Blockage of Air InletsVents 
 
The presence of screens prevents foreign objects from entering the openings and the screens are 
either inspected periodically or the outlet air temperature is monitored per the technical 
specifications. It is, however, possible that blowing debris may partially block the inlet and/or outlet 
openings for a short time until the openings are cleared of debris. 
 
12.1.4.2 Detection of Partial Blockage of Air InletsVents 
 
The detection of the partial blockage of air inlet and/ or outlet openings will occur during the routine 
visual inspection of the screens or temperature monitoring of the outlet air required by the technical 
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specifications. The frequency of inspection is based on an assumed complete blockage of all air inlet 
openings. There is no inspection requirement as a result of the postulated partial inlet and/or outlet 
blockage, because the complete blockage of all air inlet openings is bounding. 
 
12.1.4.3 Analysis of Effects and Consequences of Partial Blockage of Air InletsVents 
 
 i. Structural 
 

There are no structural consequences as a result of this off-normal event since the HI-
STORM FW components do not exceed the off-normal temperature limits (Table 2.2.3). 

 
 ii. Thermal 
 

The thermal analysis for the 50% blocked inlet openings off-normal condition is performed 
in Subsection 4.6.1. The analysis demonstrates that under bounding (steady-state) conditions, 
no system components exceed the off-normal temperature limits in Table 2.2.3. Subsection 
4.6.1 also describes the effect of partially blocked outlets on the temperatures. 

 
 iii. Shielding 
 
 There is no effect on the shielding performance of the system as a result of this off-normal 
 event. 
 
 iv. Criticality 
 

There is no effect on the criticality control features of the system as a result of this off-normal 
event. 

 
 v. Confinement 
 
 There is no effect on the confinement function of the MPC as a result of this off-normal 
 event.  
 
 vi. Radiation Protection 
 

Since there is no degradation in shielding or confinement capabilities as discussed above, 
there is no effect on occupational or public exposures as a result of this off-normal event. 

 
Based on this evaluation, it is concluded that the specified off-normal partial blockage of air inlet 
openings does not affect the safe operation of the HI-STORM FW System. 
 
12.1.4.4 Corrective Action for Partial Blockage of Air InletsVents 
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The corrective action for the partial blockage of air inlet and/or outlet openings is the removal, 
cleaning, and replacement of the affected mesh screens. After clearing of the blockage, the storage 
module temperatures will return to the normal temperatures reported in Chapter 4. Partial blockage 
of air inletvent openings does not affect the safe operation of the HI-STORM FW System. 
 
Periodic inspection of the HI-STORM FW overpack air opening screens is required per the technical 
specifications. Alternatively, per the technical specifications, the outlet air temperature is monitored. 
The frequency of inspection is based on an assumed blockage of all air inlet openings analyzed in 
Section 12.2. 
 
12.1.4.5 Radiological Impact of Partial Blockage of Air Inlets Vents 
 
The off-normal event of partial blockage of the air inlet openings has no radiological impact because 
the confinement barrier is not breached and the system’s shielding effectiveness is not diminished. 
 
12.1.5  Malfunction of FHD System  
 
A FHD system is a forced helium circulation device used to effectuate moisture removal from loaded 
MPCs. For circulating helium, a FHD system is equipped with active components requiring external 
power for normal operation.  
 
12.1.5.1 Postulated Cause of FHD Malfunction 
 
Likely causes of FHD malfunction are (i) a loss of external power to the FHD System and (ii) an 
active component trips the FHD System. In both cases a stoppage of forced helium circulation 
occurs.  Such a circulation stoppage does not result in helium leakage from the MPC or the FHD. 
 
12.1.5.2 Detection of FHD Malfunction 
 
The FHD System is monitored during its operation. An FHD malfunction is detected by operator 
response to control panel visual displays and alarms.  
 
12.1.5.3 Analysis of Effects and Consequences of FHD Malfunction 
 

i. Structural 
 
 The FHD System is required to be equipped with safety relief devices* to prevent the MPC 
 structural boundary pressures from exceeding the normal condition pressure limits. 
 Consequently there is no adverse effect. 

 
 ii. Thermal 
                                                 
* The relief pressure is below the off-normal design pressure (Table 2.2.1) to prevent MPC overpressure 
and above 7 atm to enable MPC pressurization for adequate heat transfer. 
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vi. Radiation Protection 
 
Since there is no degradation in shielding or confinement capabilities as discussed above, 
there is no effect on occupational or public exposures as a result of this event. 

 
Based on this evaluation, it is concluded that the lightning accident does not affect the safe operation 
of the HI-STORM FW System. 
 
12.2.12.3 Lightning Dose Calculations 
 
An evaluation of lightning strikes demonstrates that the effect of a lightning strike has no effect on 
the Confinement Boundary or shielding materials. Therefore, no further analysis is necessary. 
 
12.2.12.4 Lightning Accident Corrective Action 
 
The HI-STORM FW System will not sustain any damage from the lightning accident. There is no 
surveillance or corrective action required. 
 
 
12.2.13 100% Blockage of Air InletsVents 
 
12.2.13.1 Cause of 100% Blockage of Air Inlets Vents 
 
This event is defined as a complete blockage of all bottom inletsvents. A blockage of all of the 
circumferentially arrayed inlets vents cannot be realistically postulated to occur at most sites. 
However, a flood, blizzard snow accumulation, tornado debris, or volcanic activity, where 
applicable, can cause a significant blockage. 
 
12.2.13.2 100% Blockage of Air InletsVents Analysis 
 
The immediate consequence of a complete blockage of the air inlet and/or outlet openings is that the 
normal circulation of air for cooling the MPC is stopped. An amount of heat will continue to be 
removed by localized air circulation patterns in the overpack annulus and outlet opening, and the 
MPC will continue to radiate heat to the relatively cooler storage overpack. As the temperatures of 
the MPC and its contents rise, the rate of heat rejection will increase correspondingly. Under this 
condition, the temperatures of the HI-STORM FW overpack, the MPC and the stored fuel assemblies 
will rise as a function of time. 
 
As a result of the large mass and correspondingly large thermal capacity of the HI-STORM FW 
overpack, it is expected that a significant temperature rise is only possible if the blocked condition is 
allowed to persist for an extended duration. This accident condition is, however, a short duration 
event that will be identified by the ISFSI staff, at worst, during scheduled periodic surveillance at the 
ISFSI site and corrected using the site’s emergency response process.  
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i. Structural 
 
There are no structural consequences as a result of this event. 
 
ii. Thermal 
 
A thermal analysis is performed in Subsection 4.6.2 to determine the effect of a complete 
blockage of all inlets for an extended duration. For this event, both the fuel cladding and 
component temperatures remain below their short-term temperature limits. The MPC internal 
pressure for this event is evaluated in Subsection 4.6.2 and is bounded by the design basis 
internal pressure for accident conditions (Table 2.2.1). As described in Subsection 4.6.2, the 
analysis of 100% blockage of the inlet vents bounds 100% blockage of the outlet vents.  
Additionally as described in Subsection 4.6.2, in the unlikely event where both the inlet and 
outlet vents are blocked, the temperatures remain below their short-term temperature limits.   
 
iii. Shielding 
 
There is no effect on the shielding performance of the system as a result of this event, since 
the concrete temperatures do not exceed the short-term condition design temperature 
provided in Table 2.2.3. 
 
iv. Criticality 
 
There is no effect on the criticality control features of the system as a result of this event. 
 
v. Confinement 
 
There is no effect on the confinement function of the MPC as a result of this event. 
 
vi. Radiation Protection 
 
Since there is no degradation in shielding or confinement capabilities as discussed above, 
there is no effect on occupational or public exposures as a result of this event. 
 

Based on the above evaluation, it is concluded that the 100% blockage of air inlets accident does not 
affect the safe operation of the HI-STORM FW System, as the ISFSI’s emergency response process 
required to act to remove the blockage is the first priority activity.  
 
12.2.13.3 100% Blockage of Air Inlets Dose Calculations 
 
As shown in the analysis of the 100% blockage of air inlets and/or outlets accident, the shielding 
capabilities of the HI-STORM FW overpack are unchanged because the peak concrete temperature 
does not exceed its short-term condition design temperature. The elevated temperatures will not 
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cause the breach of the confinement system and the short term fuel cladding temperature limit is not 
exceeded. Therefore, there is no radiological impact. 
 
12.2.13.4 100% Blockage of Air InletsVents Accident Corrective Action 
 
Analysis of the 100% blockage of air inlet and/or outlet accident shows that the temperatures for 
cask system components and fuel cladding are within the accident temperature limits if the blockage 
is cleared within the maximum elapsed period between scheduled surveillance inspections. Upon 
detection of the complete blockage of the air inlet and/or outlet openings, the ISFSI owner shall 
activate its emergency response procedure to remove the blockage with mechanical and manual 
means as necessary. After clearing the overpack openings, the overpack shall be visually and 
radiologically inspected for any damage. If exit air temperature monitoring is performed in lieu of 
direct visual inspections, the difference between the ambient air temperature and the exit air 
temperature will be the basis for the assurance that the temperature limits are not exceeded.  
 
For an accident event that completely blocks the inlet or outlet air openings for greater than the 
analyzed duration, a site-specific evaluation or analysis may be performed to whether adequate heat 
removal for the duration of the event would occur. Adequate heat removal is defined as the minimum 
rate of heat dissipation that ensures cladding temperatures limits are met and structural integrity of 
the MPC and overpack is not compromised. For those events where an evaluation or analysis is not 
performed or is not successful in showing that cladding temperatures remain below their short term 
temperature limits, the site’s emergency plan shall include provisions to address removal of the 
material blocking the air inlet openings and to provide alternate means of cooling prior to exceeding 
the time when the fuel cladding temperature reaches its short-term temperature limit. Alternate 
means of cooling could include, for example, spraying water into the air outlet opening using pumps 
or fire-hoses or blowing air into the air outlet opening, to directly cool the MPC.  
 
12.2.14 Burial Under Debris 
 
12.2.14.1 Cause of Burial Under Debris 
 
Complete burial of the HI-STORM FW System under debris is not a credible accident. During 
storage at the ISFSI, there are no structures above the casks that may collapse and surround them. 
The minimum regulatory distance(s) from the ISFSI to the nearest site boundary and the controlled 
area around the ISFSI concrete pad precludes the close proximity of substantial amounts of 
vegetation. 
 
There is no credible mechanism for the HI-STORM FW System to become completely buried under 
debris. However, for conservatism, complete burial under debris is considered. Blockage of the HI-
STORM FW overpack air inlet openings has already been considered in Subsection 12.2.12. 
 
12.2.14.2 Burial Under Debris Analysis 
 
Burial of the HI-STORM FW System does not impose a condition that would have more severe 
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