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HOLTEC
INTERNATIONAL

Holtec Center, One Holtec Drive, Marlton, NJ 08053

Telephone (856) 797-0900

Fax (856) 797-0909

August 18, 2014

John Goshen, P.E., Project Manager - Licensing Branch
Division of Spent Fuel Storage and Transportation
Office of Nuclear Material Safety and Safeguards

ATTN: USNRC Document Control Desk
U.S. Nuclear Regulatory Commission
Washington, DC 20555-0001

Docket No. 72-1014
Certificate of Compliance (CoC) No. 1014

Subject: Issuance of Holtec Information Bulletins (HIBs) Nos. 62, 63, 64 and 65

References: [1] HIB 62 Rev. 0 "Partial Loading of MPC's"
[2] HIB 63 Rev. 0 "Multi-Purpose Pumping System Check Valve to Prevent MPC
Siphoning"
[3] HIB 64 Rev. 0 "HI-TRAC Water Jacket Filling While Submerged"
[4] HIB 65 Rev. 0 "Leaving the Mating Device on a Loaded HI-STORM"

Dear Mr. Goshen:

The USNRC expressed interest in reviewing Holtec Information Bulletins (HIBs), which are
principally used by Holtec to document relevant issues and events pertaining to fuel storage at
nuclear plants and to communicate them to the Holtec Users' Group (HUG) members, the
company's personnel, affected suppliers, and other stakeholders. To that end Holtec hereby
submits the attached HIBs 62, 63, 64 and 65 [1 - 4].

The HIBs are prepared, internally reviewed and issued expeditiously after an event is determined
by the company to be significant to warrant a HIB. Events that merit a HIB may be from
suggestions of HUG members, issues identified in the industry at large, or corrective action
notifications under 10 CFR Parts 71, 72 or 50 licensees.

The HIBs were issued to provide clarification in response to general licensees' inquiries.
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MEu.M
HOLTEC
INTERNATIONAL

Holtec Center, One Holtec Drive, Marlton, NJ 08053

Telephone (856) 797-0900

Fax (856) 797-0909

If you have any questions, then please contact me at (856)-797-0900 ext. 3844.

Sincerely,

Royston Ngwayah
Licensing Engineer
Holtec International

cc: (letter only, via email)
Mark Lombard, USNRC
Tim Lupold, USNRC
Holtec Marlton
HUG Licensing Subcommittee

Attachments

Attachment 1: HIB 62 Rev. 0 "Partial Loading of MPC's"
Attachment 2: HIB 63 Rev. 0 "Multi-Purpose Pumping System Check Valve to Prevent MPC

Siphoning"
Attachment 3: HIB 64 Rev. 0 "HI-TRAC Water Jacket Filling While Submerged"
Attachment 4: HIB 65 Rev. 0 "Leaving the Mating Device on a Loaded HI-STORM"
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ATTACHMENT 1 TO HOLTEC LETTER NO. 5014775

HSP-1003 Exhibit 7.1

HOLTEC INFORMATION BULLETIN (HIB)*
Parsing the present to protect the future

Title of the Bulletin: Partial Loading of MPC's

CoC Holder: Holtec HIB No. 62 Revision Log:
International (sequential): Name Date

System Name: HI-STORM 100, Ref. Nuclear Plant: Holtec Users Draft sent for 11/11/2013
HI-STAR 100, HUG review

Holtec Program 5014 Period of Occurrence N/A Author KSM 3/18/2014
No.: (m/y): (Rev. 0):
CoC/Amendment N/A Affected Users: All Reviewer SPA 3/18/2014
No. (if applicable): (Rev 0):

Affected MPC and Affected equipment MPC and
Component(s): overpacks or part: overpacks

Urgency Level*: 3 Event Category**: H

Probable Cause*** 11 72.48 Applicable N/A
(Yes or No)
If yes, then list
72.48#.: N/A

Holtec's Corrective QI-1298 10 CFR Part 21 No
Action # if Applicable (Yes or
Applicable: No)

If yes, Date NRC
Informed:

Legend

* (1) High (Immediate attention required by user); (2) Medium (Action by users should occur within 10 days of receipt); (3) Low
(Any required actions should occur as soon as practical); (4) Non- consequential/For Information (No action is required by user)
Note: Severity level indicates the needed urgency of acting on this bulletin to ensure safety of operating or soon -to- be -
commissioned SSCs provided by Holtec. This notice should be incorporated prior to next loading campaign, if applicable.

**H: Holtec system related; P: Peer system related; G: Industry generic; Q: Guided by the Company's (proactive) quality initiative
program

***(I) Weakness in Mechanical Design (inappropriate or unachievable tolerances, drafting error, etc.); (2) Unsuitable analysis
(erroneous input data, inappropriate analysis methodology, or defect in the computer code utilized); (3) Improper material selection
(poor weldability, machinability, lamination concerns, etc.); (4) Inadequacy in the client's ISFSI operation procedure; (5) Inadequacy
in a procedure provided by Holtec; (6) Administrative deficiency (such as failure to transmit information to the Client); (7) Human
Error; (8) Manufacturing Deficiency; (9) Error in procurement, (10) Not event based, part of quality enhancement initiative, (11)
miscellaneous.
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ATTACHMENT 1 TO HOLTEC LETTER NO. 5014775
HOLTEC INFORMATION BULLETIN (Cont'd)

ISSUE BACKGROUND & CATEGORIZATION
Problem statement:

The CoC of the HI-STORM 100 permits all MPCs to be loaded with "up to" the maximum number of
assemblies, i.e. both full and partial loading is permitted. However, there are no discussions or evaluations of
partial loadings of an MPC in the HI-STORM FSAR.

PROBABLE CAUSE (IF APPLICABLE)
Potential Causes:

The CoC/TS is prepared by the NRC and reviewed by Holtec. It seems that during the initial generation of the
documents, the allowance to load less than a full capacity basket was considered to be acceptable as it is
possible that towards end of plant life scenario some canisters may have to be loaded in such a way. However,
Holtec did not consider, and the NRC did not request, all the aspects of this scenario such as the impact of a
lighter MPC on structural calculations to be evaluated.

LESSONS LEARNED & GUIDANCE
(Describe Holtec's planned activities and guidance to other stakeholders to implement the Lessons Learned)

This was first identified via a question from IP3 in the beginning of November, 2012. Further investigations
showed that similar statements were present in all the revisions of the TS/CoC for HI-STORM system, and HI-
STAR storage and transport CoCs. The issue was entered into Holtec's QI system (QI 1298). This HIB
provides the summary of the evaluations, conclusions and further actions.

A question sent to Holtec's users showed that:
" No MPCs have been loaded so far under the general certificate for the HI-STORM 100 with a reduced

number of assemblies.
" No plans currently exist to partially load an MPC in the near future.
" Both Humboldt Bay and Trojan have loaded casks with less than the maximum capacity allowed under

the site-specific license (notified via emails November 13, 2012 & February 12, 2013).

In general, the partial loading of a basket will have little or no effect on safety functions and may in some
cases even increase the margins to the respective limits: In thermal and shielding analyses, the total heat load
and source terms will be reduced, resulting in potentially reduced temperatures and dose rates. Note that to
maintain thermal performance, helium backfill must meet CoC specifications. Thermal evaluations have
shown that helium recirculation flow through open cells does not affect the ability of the MPC to meet
temperature limits. For criticality, empty cells will act as additional flux traps, reducing reactivity. From a
structural perspective, the reduction in weight may lead to reduced stresses. This said, some systems also have
design basis acceleration (g-load) limits for accident conditions. On a first order basis, the g-load increases
with the square root of the weight reduction from the partial loading condition. But because this increased g-
load is now applied to a lower mass, forces and stresses are expected to be reduced. The partial loading
therefore does not result in any structural safety concerns. Yet, it is possible that design basis g-load limits
could be exceeded in a partially loaded system. This was therefore the main focus of the evaluations performed
for this condition.

Storage Systems

HI-STORM 100:
Partial loading could result in the design basis acceleration limit of 45 g for the HI-STORM 100 to be
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ATTACHMENT 1 TO HOLTEC LETTER NO. 5014775
exceeded. However, evaluations show that stress limits will NOT be exceeded under such a condition. The 45
g design limit is linked to the allowed carry height of the HI-STORM (and HI-TRAC). The most limiting case

is the maximum lift height of 11 inches for the HI-STORM in a vertical lift. This is explicitly stated in the TS,
Section 5.5(a)(1). However, the CoC also allows a site-specific height limit, as discussed in 5.5(a)(2) which
states "The program may determine lift heights by analysis based on the site-specific conditions to ensure that
the impact loading due to the design basis drop events does not exceed 45 g's at the top of the fuel basket.".
An ECO is being created to revise the HI-STORM 100 FSAR to clarify that a site specific lift height
evaluation is required for a partially loaded system which may result in a reduced lift height limit for that
system. This is consistent with Section 5.5.(a)(2) of the CoC/TS so no license amendment is required for this
change.

HI-STAR 100 Storage system:
There are only a few HI-STAR 100 systems loaded and in storage, and all of those contain fully loaded MPCs.
A review of the CoC indicates that similar to the HI-STORM, maximum lift heights are derived from a g-load
limit, in this case 60g. However, there is no alternative site-specific option as for the HI-STORM 100. An
ECO will be created to update the HI-STAR 100 FSAR to address partially loaded MPCs in the structural
evaluation, and either to determine a loading condition that ensures that the 60g design limit is not exceeded
for the drop height listed in the CoC, to establish a new maximum drop height, or to require dummy weights in
the MPC when partially loaded with fuel. It is expected that this will require a license amendment, since
requirements in the CoC will have to be revised or added.

HI-STORM FW:
The HI-STORM FW does not use a design basis g-load limit, and has no lift height limitations (see CoC
Appendix A, Section 5.2(c)). Partial loading is therefore permitted without any limitations.

HI-STAR HB Storage:
Some of the loaded HI-STAR HB systems at Humboldt Bay are not fully loaded, with a minimum of 72 (of
maximum 80) assemblies. The licensee of the site specific license, PGE, should review the license/FSAR to
ensure this condition is appropriately covered.

Trojan MIPC-24E Storage System:
Some of the loaded MPC-24E systems at Trojan are not fully loaded, with a minimum of 20 (of maximum 24)
assemblies. The licensee of the site specific license should review the license/FSAR to ensure this condition is
appropriately covered.

Jose Cabrera HI-STORM Storage System:
Some of the loaded systems at Jose Cabrera are not fully loaded, with less than the maximum 32 assemblies.
The licensee of the site specific license should review the license/FSAR to ensure this condition is
appropriately covered.

Transport Systems:

HI-STAR 100:
The HI-STAR 100 transport cask system uses an explicit design basis limit of 60 g for drop accident
conditions. The evaluations documented in the HI-STAR 100 SAR (HI-951251) assume fully loaded MPCs
and show g-loads as high as 59 g. Partial loading could therefore result in a condition where the 60 g limit
would be exceeded. An ECO will be created to revise the HI-STAR 100 SAR to include evaluations to qualify
the system for a larger range of partially loaded MPCs. This could be done by utilizing existing margin, or
applying a different methodology. This revised SAR would be implemented through a license amendment. In
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ATTACHMENT 1 TO HOLTEC LETTER NO. 5014775
the unlikely event that an MPC with a reduced number of assemblies must be transported before such
amendment is approved, an analysis is required that demonstrates that the 60g design basis limit is met.

HI-STAR 100 systems currently loaded for storage:
All HI-STAR 100 systems currently loaded with MPCs for storage have fully loaded MPCs. They are
therefore ensured to meet the drop accident g-load requirement if they would be transported.

HI-STAR 100 system transporting Trojan MPC-24E canisters, and HI-STAR HB transporting MPC-80
canisters:
The weight reduction from the partially loaded MPCs at Humboldt Bay and Trojan are about 3200 lb, and
6720 lb, respective. This represents no more than 2.5% of the total weight of the package. On a first order
basis, the g-load changes with the square root of the weight change, so a maximum change of 1.25% would be
expected. This would increase the maximum g-load from 59 g to 59.8 g, i.e. still remain below the 60 g limit.
The corresponding calc packages (HI-2063486 & HI-202288 1) will be formally revised to document this
conclusion.

Summary:

S

S

S

S

There are no safety problems with partially loaded MPCs.
For the HI-STORM 100, if MPCs are partially loaded, a site specific lift height evaluation is required.

No actions are required for the HI-STORM FW.
For the MPCs partially loaded under a site specific license (Humboldt Bay, Trojan, and Jose Cabrera)
and qualified for transport in the HI-STAR 100:

o The licensee should review the FSAR to verify that this condition is covered.
o Verification that those systems are qualified for transport will be added to the respective

calculation packages.
* Before a partially loaded MPC can be loaded into a HI-STAR 100 for storage or transport, additional

evaluations are required, and this condition may require license amendments.
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ATTACHMENT 2 TO HOLTEC LETTER NO. 5014775

HSP-1003 Exhibit 7.1

HOLTEC INFORMATION BULLETIN (HIB)*
Parsing the present to protect the future

Title of the Bulletin: Multi-Purpose Pumping System Check Valve to Prevent MPC Siphoning

CoC Holder. Holtec HIB No. 63 Revision Log:
International (sequential): Name Date

System Name: Multi-Purpose Ref. Nuclear Plant: Holtec Users Draft sent for 3/4/014
Pumping System HUG review

Holtec Program 1027 Period of Occurrence N/A Author SMH 5/16/14
No.: (m/y): (Rev. 0):
CoC/Amendment N/A Affected Users: All Reviewer JDG 5/16/14
No. (if applicable): (Rev 0):
Affected Multi-Purpose Affected equipment Check Valve
Component(s): Pumping System or part:

Urgency Level*: 3 Event Category**: H

Probable Cause*** 10 72.48 Applicable No
(Yes or No)
If yes, then list
72.48#.: N/A

Holtec's Corrective N/A 10 CFR Part 21 No
Action # if Applicable (Yes or
Applicable: No)

If yes, Date NRC
Informed:

Legend

* (1) High (Immediate attention required by user); (2) Medium (Action by users should occur within 10 days of receipt); (3) Low

(Any required actions should occur as soon as practical); (4) Non- consequential/For Information (No action is required by user)
Note: Severity level Indicates the needed urgency of acting on this bulletin to ensure safety of operating or soon -to- be -
commissioned SSCs provided by Holtec. This notice should be incorporated prior to next loading campaign, if applicable.

**H: Holtec system related; P: Peer system related; G: Industry generic; Q: Guided by the Company's (proactive) quality initiative

program

***(1) Weakness in Mechanical Design (inappropriate or unachievable tolerances, drafting error, etc.); (2) Unsuitable analysis
(erroneous input data, inappropriate analysis methodology, or defect in the computer code utilized); (3) Improper material selection
(poor weldability, machinability, lamination concerns, etc.); (4) Inadequacy in the client's ISFSI operation procedure; (5) Inadequacy
in a procedure provided by Holtec; (6) Administrative deficiency (such as failure to transmit information to the Client); (7) Human
Error; (8) Manufacturing Deficiency; (9) Error in procurement, (10) Not event based, part of quality enhancement initiative, (11)
miscellaneous.
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ATTACHMENT 2 TO HOLTEC LETTER NO. 5014775
HOLTEC INFORMATION BULLETIN (Cont'd)

ISSUE BACKGROUND & CATEGORIZATION
Problem statement:

Electric multipurpose pumps that do not have a discharge check valve have the potential to siphon water from
the MPC in the event of an electric pump failure.

PROBABLE CAUSE (IF APPLICABLE)
Potential Causes:

The configuration of the pump and HI-TRAC along with the relative elevations of the water source and MPC
are site specific conditions that have not been evaluated on a generic or site specific basis by Holtec. As such,
an evaluation for possible backflow effects from the failure of the electric pump has not been performed.

LESSONS LEARNED & GUIDANCE
(Describe Holtec's planned activities and guidance to other stakeholders to implement the Lessons Learned)

This was first identified via a question from Exelon in January 2014. Further investigations revealed that if the
HI-TRAC/MPC is located at an elevation above the multipurpose pump and water inlet connection, a failure of
an electric pump could cause a backflow of water if a check valve is not included on the discharge side of the
pump. This HIB provides the summary of the actions taken to prevent any related issues.

1. The Operations and Maintenance Manual for the Multi-Purpose Pumping System, 111-2114858, was
revised to include a check valve on the pump discharge line in Figure 1 and to add a related note to
Section 4.0

2. A new multi-purpose pump drawing was issued for FW users which includes a check valve on the
electric pump skid.

3. Users who currently have an electric pump without a check valve installed should
a. Ensure a 1" stainless steel check valve is installed on the pump discharge side between the

pump and MPC drain port OR
b. Maintain a configuration where the top of the MPC is at or below the top of the water source in

order to preclude possible siphoning.
4. Users who use an air-operated diaphragm pump do not need to take action as the AOD pump includes

check valves in its design.
5. Once the pump (air or electric) is turned off, the process valves shall be closed so that the check valves

are not relied upon to prevent siphoning.
6. Users shall ensure adequate over pressure protection (safety relief valve or open vent) is in place when

valves are closed.
7. Sites should monitor the pump/valve system during use.

There have been no reported issues of water backflow due to an electric pump failure, this is a preventative
measure.

DISTRIBUTION: All members of the Holtec User Group (HUG), other stakeholder (clients, suppliers, etc). This bulletin is
classified as non-proprietary (can be forwarded to third parties as appropriat)
ATTACHMENTS (List all attachments, if any): None
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ATTACHMENT 3 TO HOLTEC LETTER NO. 5014775

HSP-1003 Exhibit 7.1

HOL TEC INFORMATION BULLETIN (HIB)*
Parsing the present to protect the future

Title of the Bulletin HI-TRAC Water Jacket Filling While Submerged

CoC Holder: Holtec HIB No. 64 Revision Log:
(sequential): Name Date

System Name: HI-TRAC 125D Ref. Nuclear Plant: DC Cook Draft sent for 0
HUG review

Holtec Program 1025 Period of Occurrence 06/21/09- Author JAG 04/14/14
No.: (m/y): 04/14/14 (Rev. 0):
CoC/Amendment NA Affected Users: See Attached Reviewer JDG 04/14/14
No. (if applicable): (Rev 0):

Affected HI-TRAC Affected equipment Water Jacket
Component(s): Water jacket or part: Drain Fittings

Urgency Level*: Low Event Category"*: (H)

Probable Cause*** (1) 72.48 Applicable No
(Yes or No)
If yes, then list
72.48#.:

Holtec's Corrective QI-1547 10 CFR Part 21 No
Action # if Applicable (Yes or
Applicable: No)

If yes, Date NRC
Informed:

Legend

* (1) High (Immediate attention required by user); (2) Medium (Action by users should occur within 10 days of receipt); (3) Low
(Any required actions should occur as soon as practical); (4) Non- consequential/For Information (No action is required by user)
Note: Severity level indicates the needed urgency of acting on this bulletin to ensure safety of operating or soon -to- be -
commissioned SSCs provided by Holtec. This notice should be incorporated prior to next loading campaign, if applicable.

**H: Holtec system related; P: Peer system related; G: Industry generic; Q: Guided by the Company's (proactive) quality initiative
program

***(I) Weakness in Mechanical Design (inappropriate or unachievable tolerances, drafting error, etc.); (2) Unsuitable analysis
(erroneous input data, inappropriate analysis methodology, or defect in the computer code utilized); (3) Improper material selection
(poor weldability, machinability, lamination concerns, etc.); (4) Inadequacy in the client's ISFSI operation procedure; (5) Inadequacy
in a procedure provided by Holtec; (6) Administrative deficiency (such as failure to transmit information to the Client); (7) Human
Error; (8) Manufacturing Deficiency; (9) Error in procurement, (10) Not event based, part of quality enhancement initiative, (11)
miscellaneous.
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ATTACHMENT 3 TO HOLTEC LETTER NO. 5014775
HOLTEC INFORMATION BULLETIN (Cont'd)

ISSUE BACKGROUND & CATEGORIZATION

Problem statement:

During the initial campaign at DC Cook NP, it was found that the HI-TRAC water shield cavity was filling
with Spent Fuel Pool (SFP) water. The cavity drain connection was an installed female Quick Disconnect
(QD) connection and the head pressure from the Spent Fuel Pool was sufficient to overcome the fitting spring
force and allow water into the cavity. This was discovered when the pipe caps for the HI-TRAC relief valves
were removed to install the relief valves.

This issue only impacts users who have HI-TRAC 125D units built to drawing 6115, Revision 11 or later.
Drawing 6115, Revision 11 replaced the 1V/" ball valve cavity drain fitting with a 1/2" Quick Disconnect (QD)
Nipple fitting to eliminate extension of the fitting past the baseplate, potentially causing an interference with
other equipment including the VECASP.

PROBABLE CAUSE (IF APPLICABLE)

Potential Causes:

The cavity drain connection at the base of the cask is an installed Quick Disconnect (QD) Nipple. The
hydrostatic head pressure from the Spent Fuel Pool was sufficient to overcome the QD poppet valve spring
force and allow water into the cavity. This was discovered when the pipe caps for the HI-TRAC relief valves
were removed to install the relief valves.
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ATTACHMENT 3 TO HOLTEC LETTER NO. 5014775
LESSONS LEARNED & GUIDANCE

(Describe Holtec's planned activities and guidance to other stakeholders to implement the Lessons Learned)

Holtec will take the following actions:

1) Drawing 6115 has been revised to include suitable replacement parts to ensure that the potential for
contamination is eliminated.

2) New parts will be provided to affected sites.

Lesson Learned:

1) Valved quick-disconnect (QD) fittings are commonly used and are effective in preventing spillage.
When the QD connection is broken, there is no guarantee against flow into the system because the
limited spring force may not hold back the hydrostatic pressure. When not in use, the ends should be
capped or plugged to prevent foreign material entry.

Impacted sites should take the following action:

1) Install a new Quick Disconnect (QD) coupler supplied by Holtec on existing HI-TRAC water jacket
drain fitting (QD nipple). The Holtec-supplied fitting includes a SNAP-TITE SPHC24-24F QD
coupler closed with a standard 1 ½" NPT SS hollow center pipe plug. Install the new fitting prior to
immersing HI-TRAC into the Spent Fuel Pool. The Holtec-supplied fitting is a pressure cap that
prevents the hydrostatic pressure, at maximum pool depth, from releasing the poppet valve spring.

Affected HI-TRAC 125D Users:

All HI-TRAC 125D casks fabricated to Holtec Drawing 6115 Rev 11, Rev 12, Rev 13, and Rev 14.

These affected casks all have Quick Disconnect (QD) water jacket drain fittings.
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ATTACHMENT 4 TO HOLTEC LETTER NO. 5014775
HSP-1003 Exhibit 7.1

HOL TEC INFORMATION BULLETIN (HIB)*
Parsing the present to protect the future

Title of the Bulletin: Leaving the Mating Device on a Loaded HI-STORM

CoC Holder: Holtec HIB No. 65 Revision Log:
International (sequential): Name Date

System Name: HI-STORM 100, Ref. Nuclear Plant: Holtec Users Draft sent for 6/13/2014
FW, and UMAX HUG review

Holtec Program 5014, 5018, and Period of Occurrence N/A Author KSM 7/21/2014
No.: 5021 (m/y): (Rev. 0):
CoC/Amendment All Affected Users: All Reviewer AF 7/21/2014
No. (if applicable): (Rev 0):
Affected Mating Device Affected equipment Mating Device
Component(s): or part:

Urgency Level*: 4 Event Category**: H

Probable Cause*** 4 72.48 Applicable No
(Yes or No)
If yes, then list
72.48#.:

Holtec's Corrective No 10 CFR Part 21 No
Action # if Applicable (Yes or
Applicable: No)

If yes, Date NRC
Informed:

Legend

* (1) High (Immediate attention required by user); (2) Medium (Action by users should occur within 10 days of receipt); (3) Low
(Any required actions should occur as soon as practical); (4) Non- consequential/For Information (No action is required by user)
Note: Severity level indicates the needed urgency of acting on this bulletin to ensure safety of operating or soon -to- be -
commissioned SSCs provided by Holtec. This notice should be incorporated prior to next loading campaign, if applicable.

**H: Holtec system related; P: Peer system related; G: Industry generic; Q: Guided by the Company's (proactive) quality initiative
program

***(1) Weakness in Mechanical Design (inappropriate or unachievable tolerances, drafting error, etc.); (2) Unsuitable analysis
(erroneous input data, inappropriate analysis methodology, or defect in the computer code utilized); (3) Improper material selection
(poor weldability, machinability, lamination concerns, etc.); (4) Inadequacy in the client's ISFSI operation procedure; (5) Inadequacy
in a procedure provided by Holtec; (6) Administrative deficiency (such as failure to transmit information to the Client); (7) Human
Error; (8) Manufacturing Deficiency; (9) Error in procurement, (10) Not event based, part of quality enhancement initiative, (11)
miscellaneous.
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ISSUE BACKGROUND & CATEGORIZATION
Problem statement:

During HI-STORM loading operations, after the MPC is downloaded into the HI-STORM overpack the
mating device drawer is closed to allow removal of the HI-TRAC and mating device from the loaded HI-
STORM. As stated in the HI-STORM 100 FSAR, Section 8.1.1, the cask loading process is intended to be
completed as a continuous operation. If the mating device drawer remains closed on a loaded HI-STORM for
an extended period of time, the condition may put the system into an unanalyzed condition.

PROBABLE CAUSE (IF APPLICABLE)

Potential Causes: Ambiguity of the term "continuous operation".

LESSONS LEARNED & GUIDANCE

The cask system FSAR provides general guidance on the conduct of operations for fuel loading, while
allowing for site-specific procedure implementation. It provides the sequential steps necessary to load the fuel
safely in a continuous operational manner.

"Continuous operation" is intended to be adherence to the natural flow of loading procedure, from lowering
the HI-TRAC into the spent fuel pool to placing the loaded HI-STORM onto the ISFSI pad, without extended
delay. Delays due to shift change can be considered to be within the confines of continuous operation provided
the canister condition is stable and safe, while disruption of work for a full shift would be considered non-
continuous operation. Site-specific analyses should be performed for procedures which do not follow
continuous operation.

Furthermore, to provide additional shielding for the top of the MPC, it is acceptable to close the mating device
drawer, if an equivalent area in the mating device greater than the HI-STORM outlet vent area remains open.
Tech Spec 3.1.2 requires the inlet and outlet vents to be open with a 24 hour time limit to ensure sufficient
cooling during storage. While this Tech Spec does not directly apply, it remains the bounding analysis for this
configuration, and the mating device should not be left fully closed for more than 24 hours, unless a cask-
specific analysis is performed. However for the purpose of shielding, the mating device drawer can be
partially closed. When partially closed, the mating device should have an opening at least equivalent to the
total outlet vent area to provide sufficient cooling during loading. The HI-STORM 100 lid has four (4) outlet
vents. Although the actual size of each vent varies based on the HI-STORM 100 model, the bounding size of
each vent is 25"x6" which provides a total venting area of approximately 150 square inches each and 600
square inches for all vents combined. A standard mating device has a circular opening approximately that of
the MPC, corresponding to roughly 3800 square inches of flow area in the fully opened configuration. For all
versions of the HI-STORM 100, a minimum mating device drawer opening of 15 inches is recommended to
provide a sufficient area, larger than the bounding total vent area to provide some margin. With this minimum
opening, there is no time limit for removing the mating device. A figure showing the location of the
recommended opening is shown below.

Using similar analyses for the HI-STORM FW and HI-STORM UMAX systems, which have the same
requirements in Tech Spec 3.1.2, it is recommended that the FW mating device drawer have a minimum
opening of 15 inches, and the UMAX mating device drawer have a minimum opening of 22 inches, if left for
an extended period of time.
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If the mating device uses an alignment ring, it should be verified that the alignment ring does not block the
annulus gap between the MPC and the HI-STORM.

Users must ensure that the base of the HI-STORM is free of any obstructions that would hinder air flow into
the lower vents of the HI-STORM overpack, and that in this condition all vent openings are monitored to
ensure vents are not blocked.

Figure 1: Location of Opening for Typical Mating Device

Drawer

Measure here
for min opening

Open Area

1 Form last revised April 2013. Floltee ~ FpQA0 Page 4of 4


