
CHAPTER 7: OPERATING PROCEDURES 

7.0 INTRODUCTION 

This chapter outlines the procedures for loading, preparation for shipment, unloading, and 
preparation for empty cask shipment of the HI-STAR 100 System in accordance with 10CFR71 
[7.0.1]. The procedures provided in this chapter are prescriptive in that they provide the basis 
and general guidance for plant personnel in preparing detailed written site-specific loading, 
handling, and unloading procedures. Users may add or delete steps in their site-specific 
implementation procedures provided the intent of these guidelines is met. Section 7.1 provides 
the guidance for loading the HI-STAR 100 System in the spent fuel pool. Section 7.2 provides 
the guidance for unloading the HI-STAR 100 System in the spent fuel pool. Section 7.3 provides 
the guidance for the preparation of the empty HIl-STAR 100 for transport. Section 7.4 provides 
guidance for preparing the HI-STAR 100 Overpack for transport following a period of storage.  
Equipment specific operating details such as Vacuum Drying System valve manipulation and 
onsite transporter operation will be provided to users based on the specific equipment selected by 
the users and the configuration of the site.  

Licensees (Udusers) will utilize the procedures provided in this chapter, the conditions of the 
Certificate of Compliance (CoC), equipment-specific operating instructions, and plant working 
procedures and apply them to develop the site-specific written loading, handling, unloading and 
storage procedures. The procedures contained herein describe acceptable methods for 
performing HI-STAR 100 loading and unloading operations. Users may alter these procedures 
to allow operations to be performed in parallel or out of sequence as long as the general intent of 
the procedure i met. In the figures following each section, acceptable configurations of rigging, 
piping, equipment and instrumentation are shown. These figures are not intended to restrict 
users, but to provide examples for users to develop their own site specific procedures. Users 
may select alternate equipment, configurations and methodology to accommodate their specific 
needs. Any deviations to the rigging should be approved by the user's load handling authority.  

The loading and unloading procedures in Section 7.1 and 7.2 can also be appropriately revised 
into written site-specific procedures to allow dry loading and unloading of the system in a hot 
cell or other remote handling facility. The Dry Transfer Facility (DTF) loading and unloading 
procedures are essentially the same with respect to loading and vacuum drying, inerting, and 
leakage testing of the MPC. Section 7.4 provides a synopsis of the regulatory requirements for 
the HI-STAR 100 package. The dry transfer facility shall develop the appropriate site-specific 
procedures as part of the DTF facility license.  

Tables 7.1.1 and 7.1.2, respectively provide estimates of the handling weights for each of the HI
STAR 100 System major components and the loads to be lifted during the operation of the HI
STAR 100 System. Table 7.1.3 provides the HI- STAR 100 System bolt torque and sequencing 
requirements. Table 7.1.4 provides an operational description of the HI-STAR 100 System 
ancillary equipment and its safety designation. Licensee's may make alterations or substitutions 
to this equipment to nmeett heii- accommodate their specific needs. Fuel assembly selection and 
verification shall be performed by the licensee in accordance with written, approved procedures 
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,hiehthat ensure that only SNF assemblies authorized in the Certificate of Compliance are 
loaded into the LI-STAR 100 System.  

Users will be required to develop or modify existing programs and procedures to account for the 
transport operation of the IU-STAR 100 and future potential storage at an ISFSI. Written 
procedures will be required to be developed or modified to account for such things as 
nondestructive examination (NDE) of the MIPC welds, handling and storage of items and 
components identified as limportant to 4safety, heavy load handling, specialized instrument 
calibration, special nuclear material accountability, fuel handling procedures, training, equipment 
and process qualifications. Users shall implement controls to ensure that the lifted weights do not 
exceed the LU-STAR 100 lifting trunnion design limits. Users shall implement controls to 
monitor the time limit from the removal of the H11-STAR 100 from the spent fuel pool to the 
commencement of MPC draining to prevent boiling. Chapter 3 of this SAR provides examples 
of time limits based on representative spent fuel pool temperatures and design basis heat loads.  
Users shall also implement controls to ensure that the HI-STAR 100 overpack cannot be 
subjected to a fire in excess of design limits during loading operations.  

Table 7.1.5 summarizes the instrumentation necessary to load and unload the 1H1-STAR 100 
System. Tables 7.1.6 and 7.1.7 provide sample receipt inspection checklists for the IU-STAR 
100 overpack and the MPC, respectively. Users shall develop site-specific receipt inspection 
checklists, as required. Fuel handling, including the handling of fuel assemblies in the Damaged 
Fuel Container (DFC) shall be performed in accordance with written site-specific procedures.  
Damaged fuel and fuel debris, as defined in the CoC, shall be loaded in DFCs.  

7.0.1 Technical and Safety Basis for Loading and Unloading Procedures 

The procedural guidelineses herein (7.1 through 7.3) are developed for the loading, unloading, 
and empty (after initial transport) transport of the IU-STAR 100 System. The activities involved 
in loading of spent fuel in a canister system, if not carefully performed, may present personnel 
hazards and radiological impact. The design of the LH-STAR 100 System, including these 
pr-feeedures-guidelines and the ancillary equipment was performed to minimize risks and mitigate 
consequences of potential events. The primary objective is to reduce the risk of occurrence 
and/or to mitigate the consequences of the event. The procedures contain ignotes, Wwamings, 
and @cautions to notify the operators to upcoming situations and provide additional information 
as needed. The Nnotes, Wwamings and Ccautions are purposely bolded and boxed, and 
immediately precede the applicable steps.  

In the event of an extreme abnormal condition (e.g., cask drop or tip-over event) the user shall 
have appropriate procedural guidance to respond to the situation. As a minimum, the procedures 
shall address establishing emergency action levels, implementation of emergency action 
program, establishment of personnel exclusion zones, monitoring of radiological conditions, 
actions to mitigate or prevent the release of radioactive materials, and recovery planning and 
execution.  
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7.1 PROCEDURE FOR LOADING THE rH-STAR 100 SYSTEM IN THE SPENT 
"FUEL POOL AND PREPARATION FOR SHIPMENT 

7.1.1 Overview of Loading Operations 

The rH-STAR 100 System is used to load and transport spent fuel. Specific steps are performed 
to prepare the HI-STAR 100 System for fuel loading, to load the fuel, to prepare the system for 
transport and to ship the HI-STAR 100 System. The HI-STAR 100 overpack may be transported 
off-site using a rail car or a specially designed heavy haul trailer, or any other load handling 
equipment designed for such applications. Users shall develop detailed written procedures to 
control on-site transport operations. Section 7.1.2 provides the general procedures for handling 
of the rI-STAR 100 overpack and MPC both with and without fuel loaded inside.  

Figure 7.1.1 shows a flow diagram of the HI-STAR 100 System loading operations. Figure 7.1.2 
illustrates some of the major rH-STAR 100 System loading operations. The HI-STAR 100 
overpack and empty MPC may arrive together or separately. The procedures provided assume 
that these components arrive separately. If the HI-STAR 100 overpack and MPC arrive together, 
certain steps of the procedure may be omitted.  

Note: 
The procedures describe plant facilities, functions, and processes in general terms. Each site is 
different with regard to layout, organization and nomenclature. Users shall interpret the 
nomenclature used herein to suit their particular site, organization, and methods of operation.  

Refer to the boxes of Figure 7.1.2 for the following description. The HI- STAR 100 overpack is 
received and the personnel barrier is removed. Receipt inspection and radiological surveys are 
performed. The impact limiters are removed and the HI-STAR 100 overpack is upended. At the 
start of loading operations, an empty MPC is upended (Box 1). The empty MPC is raised and 
inserted into the HI-STAR 100 overpack (Box 2). The annulus is filled with clean 
(uncontaminated) plant deminemlize, water and the MPC is filled with either spent fuel pool 
water or clean plant m water (Box 3). An inflatable seal is installed in the annulus 
between the MPC and the HI-STAR 100 overpack to prevent spent fuel pool water from 
contaminating the exterior surface of the MPC. The HI-STAR 100 overpack and the MPC are 
then raised and lowered into the spent fuel pool for fuel loading using the lift yoke (Box 4). Pre
selected assemblies are loaded into the MPC and a visual verification of the assembly 
identification is performed (Box 5).  

While still underwater, a thick shielded lid (the MPC lid) is installed using either slings attached 
to the ili yoke or the lid retention system (Box 6). The lift yoke remotely engages to the HI
STAR 100 overpack lifting trunnions to lift the HI-STAR 100 overpack and loaded MPC close 
to the spent fuel pool surface (Box 7). When radiation dose rate measurements confirm that it is 
safe to remove the HI-STAR 100 overpack from the spent fuel pool, the cask is removed from 
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the spent fuel pool. If the lid retention system is being used, the 1H1-STAR 100 overpack closure 
plate bolts are installed to the lid retention disk to secure the MPC lid for the transfer to the cask 
preparation area. The lift yoke and HI-STAR 100 overpack are sprayed with 
clean water to help remove contamination as they are removed from the spent fuel pool.  

The HI-STAR 100 overpack is placed in the designated preparation area and the lift yoke and lid 
retention system retention disk are removed. The next phase of decontamination is then 
performed. The top surfaces of the MPC lid and the upper flange of the HI-STAR 100 overpack 
are decontaminated. The Wltemporary gshield RAng (if utilized) is installed and filled with water.  
The inflatable annulus seal is removed, and the annulus shield is installed. The -Ttemporary 
,shield Riang provides additional personnel shielding around the top of the HI-STAR 100 
overpack during MPC closure operations. The annulus shield provides additional personnel 
shielding at the top of the annulus and also prevents small items firom being dropped into the 
annulus. Dose rates are measured at the MPC lid and around the mid-height circumfererre of the 
HI-STAR 100 overpack to establish appropriate radiological control.  

The MPC water level is lowered slightly, the MPC is vented, and the MPC lid is seal welded 
using the Automated Welding System (AWS) (Box 8), by manual welding, or a combination of 
the two. Visual examinations are performed on the tack welds. Liquid penetrant examinations 
are performed on the root and final passes. A volumetric examination is performed on the MPC 
welds to ensure that the completed weld is satisfactory. As an alternative to volumetric 
examination of the MPC lid-to-shell weld, a multi-layer PT is-may be performed including one 
intermediate examinations after approximately every three-eighth inch of weld depth. The water 
level is raised to the top of the MPC and a hydrostatic test is performed on the MPGC id-to
&shell welds to verify structural integrity. A small amount of water is displaced with helium gas 
for leakage testing. A leakage rate test is performed on the MPC lid-to-shell weld to verify weld 
integrity and to ensure that leakage rates are within acceptance criteria.  

The MPC water is displaced from the MPC by blowdown of the water using pressurized helium 
or nitrogen gas introduced into the vent port of the MPC thus displacing the water through the 
drain line. The Vacuum Drying System (VDS) is connected to the MPC and is used to remove all 
liquid water from the MPC in a stepped evacuation process (Box 9). A stepped evacuation 
process is used to preclude the formation of ice in the MPC and VDS.Vacuum Drying System.  
The internal pressure is reduced to below 3 ton- and held for 30 minutes to ensure that all liquid 
water is removed.  

Following the dryness test, the vacuum drying systemVDS is disconnected, the Helium Backfill 
System (HBS) is connected, and the MPC is backfilled with a predetermined pressure of helium 
gas. The helium backfill ensures adequate heat transfer during transport, and provaides the 
means cf fature leakage rate testing of the IMPG confinement boundary welds for- fture storage-.  
Cover plates are installed and seal welded over the MPC vent and drain ports and liquid 
penetrant examinations are performed on the root (for multi-pass welds) and final passes (Box 
10). The cover plates are leakage tested to confirm that they meet the established leakage rate 
criteria.  
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The MPC closure ring is then placed on the MPC and dose rates are measured at the MPC lid to 
ensure that the dose rates are within expected values. The closure ring is aligned, tacked in place 
and seal welded providing redundant closure of the MPC confinement boundary closure welds.  
Tack welds are visually examined, and the root (for multi-pass welds) and final welds are 
inspected using the liquid penetrant examination technique to ensure weld integrity.  

The annulus shield is removed and the remaining water in the annulus is drained. The 
Ttemporary Sshield Rring is drained and removed. The MPC lid and accessible areas at the top 
of the MPC shell are smeared for removable contamination. The HI-STAR 100 overpack closure 
plate is installed (Box 11) and the bolts are torqued. The HI-STAR 100 overpack annulus is dried 
and backfilled with helium gas. The HI-STAR 100 overpack mechanical seals are leakage tested 
to assure they will provide long-tern retention of the annulus helium. The HI-STAR 100 
overpack vent and drain port cover plates are installed. The HI-STAR 100 overpack is surveyed 
for removable contamination.  

The HI-STAR 100 overpack is moved to the transport location. The HI STAR 100 is deownend 
on - he #traspoEt firame. An inspection for signs of impaired condition is perforned.  
Contamination surveys are performed. The HI-STAR 100 overpack is placed on the transport 
d&N~evehicle, the te-deýk---ndimpact limiters are installed and a shielding effectiveness test is 
performed to ensure that the HI-STAR 100 shielding has been manufactured and is functioning 
as designed. Radiation levels are verified to be within acceptable limits. The assembled package 
is given a final inspection to verify that all conditions for transport have been met (e.g., all 
mechanical seals have been installed and tested, rupture disks are intact, installed and not 
covered. The carrier is provided with the appropriate paperwork and the receiver is notified of 
the impending shipment) and the personnel barrier is installed (Box 12). The package is then 
labeled, placarded and released for transport.  

7.1.2 HI-STAR 100 System Receiving and Handling Operations 

Note: 
The HI-STAR 100 overpack may be received and handled in several different configurations 
and may be transported on-site in a horizontal or vertical orientation. This section provides 
general guidance for the HI-STAR 100 overpack and MPC rigging and handling. Site-specific 
procedures shall specify the required operational sequences based on the design of the 
overpack (i.e., with or without pocket trunnions) and site capabilities. eask- ha•dling 
ccnfiguratien and 4aaitation.s at the sitecS.  

Note: 
Steps 1 through 4 describe the handling operations using a lift yoke. Specialty rigging may be 
substituted if the lift complies with NUREG-0612 [7.1.1].  
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1. Vertical Handling of the HI-STAR 100 overpack: 

Note: 
Prior to performing any lifting operation, the removable shear ring segments under the two 
lifting trunnions must be removed.  

Caution: 
Users shall maintain controls to ensure that heights to which the loaded HI-STAR 100 is lifted 
outside the fuel building are limited to ensure that the structural integrity of the MPC and 
overpack is not compromised should the overpack be dropped. This also assumes the on-site 
surfaces over which the loaded overpack will be transported have been designed and 
constructed consistent with the analysis assumptions provided in the HI-STAR 100 
ToEpiatFinal Safety Analysis Report [7.1.2].  

a. Verify that the lift yoke load test certifications are current.  
b. Visually inspect the lift yoke and the lifting trunnions for gouges, cracks, 

deformation or other indications of damage.  

c. Engage the lift yoke to the lifting trunnions. See Figure 7.1.3.  

d. Apply lifting tension to the lift yoke and verify proper engagement of the lift 
yoke.  

Note: 
Refer to the site's heavy load handling procedures for lift height, load path, floor loading and 
other applicable load handling requirements.  

e. Raise the HI-STAR 100 overpack and position it accordingly.  

2. Upending of the HI-STAR 100 overpack in th m4npcr, 4a....  

Warning: 
Personnel shall remain clear of the unshielded bottom of the loaded overpack. Users shall 
coordinate operations to keep the bottom cover installed to the maximum extent practicable 
whenever when the loaded overpack is downended.  

a. Position the HI-STAR 100 overpack under the lifting device. Refer to Step 1, 
above.  

b. Verify that the lift yoke load test certifications are current.  

c. Visually inspect the lift yoke and the lifting trunnions for gouges, cracks, 
deformation or other indications of damage.  
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d. Place a light layer of Fel-Pro Chemical Products, N-5000, Nuclear Grade 
Lubricant (or equivalent) on the cask lifting trunnions and the palms of the lift 
yoke.  

e. Engage the lift yoke to the lilring trnnions. See Figure 7.1.3.  

f Apply lifting tension to the lift yoke and verify proper engagement of the lift 
yoke.  

g. Slowly rotate the I-STAR 100 overpack to the vertical position keeping all 
rigging as close to vertical as practicable. See Figure 7.1.4.  

I_ Lift the peverpack clear of the transport famevehicle. retatie 

i. Position the HI-STAR 100 overpack per site direction.  

3. Downending of the HI-STAR 100 overpack. in the ransper f4ame: 

a. Position the transport frare, vehicle under the lilting device.  

b. Verify that the lift yoke load test certifications are current.  

c. Visually inspect the lift yoke and the lifting trunnions for gouges, cracks, 
deformation or other indications of damage.  

d. Place a light layer of Fel-Pro Chemical Products, N-5000, Nuclear Grade 
Lubricant (or equivalent) on the cask trunnions and the palms of the lift yoke.  

e. Deleted.  

f Engage the lift yoke to the lifting trunnions. See Figure 7.1.3.  

g. Apply lifting tension to the lift yoke and verify proper lift yoke engagement.  

h. Deleted.  

Slowly rotate the HI-STAR 100 overpack to the horizontal position keeping all 
rigging as close to vertical as practicable.  

j. Disengage the lift yoke.  

Warning: 
Personnel shall remain clear of the unshielded bottom of the loaded overpack. Users shall 
coordinate operations to keep the bottom cover installed to the maximum extent practicable 
whenever when the loaded overpack is downended.  
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k. If necessary for radiation shielding, install the overpack bottom cover. Rigging 
points are provided. See Fig 7-.-.  

4. Horizontal 14handling of the HI- STAR 100 overpack in the #ransport frame:

L.'etetea. .. e.ue me aransna.4 frame for- 1H STAR 100 doen•diag.

b. Downend the rn-STAR 100 overpack- nte•, tr anspor. f ram per Step 3, if 
necessary.  

C. Ipect the #a• ' A sp"• frame - 14 r-igging in acc.rdance .. th site appr.ved rigging 
PReeed'*es-Rig the overpack as shown in Figure 7.1.5.  

d. Position the # ,np, fi'eoverpack accordingly.  

5. Empty MPC Installation in the HI-STAR 100 overpack:

Note: 
To avoid side loading the MPC lift lugs, the MPC must be upended in the MPC Upending 
Frame (or equivalent). See Figure 7.1.6.

a. If necessary, remove any MPC shipping covers and rinse off any road dirt with 

water. Be sure to remove any foreign objects from the MPC internals.  

b. Upend the MPC as follows: 

1. Visually inspect the MPC Uupending tftrame for gouges, cracks, 
deformation or other indications of damage.  

2. Install the MPC on the UJupending -Fframe. Make sure that the banding 
straps are secure around the MPC shell. See Figure 7.1.6.  

The Upending Frme@ rigging bar- are equipped with cleats that pre*ent the slings from sliding 
along the bar- The slings must be placed to the eutside of the eleats to prevent ail out of 

baacGondition. The Up@Ending FrameRWgigpit ar~e labeled.  

3. Inspect the U4upending F-frame slings in accordance with the site's lifting 
equipment inspection procedures. Rig the slings are-fg-to the bar. ia-a 
choker co'nfgumfatfon to the outside of the cleats. See Figure 7.1.6.  

4. Attach the MPC upper end slings of the Iupending tframe to the main 
overhead lifting device. Attach the bottom-end slings to a secondary 
lifting device (or a chain fall attached to the primary lifting device).  

5. Raise the MPC in the Uupending -frame.

Warning: 
The Uupending Ftframe comer should be kept close to the ground during the upending process.
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6. Slowly lift the upper end of the Wupending Fframe while lowering the 
bottom end of the Upending Frame.  

7. When the MPC approaches the vertical orientation, release the tension on 

the lower slings.  

8. Place the MPC in a vertical orientation on a level surface.  

9. Disconnect the MPC straps and disconnect the rigging.  

c. Install the MPC in the 1I1- STAR 100 overpack as follows: 

1. Install the four point lift sling to the lift lugs inside the MPC. See Figure 
7.1.7.  

Caution: 
Be careful not to damage the overpack seal seating surface during MPC installation.  

2. Raise and place the MPC inside the MI-STAR 100 overpack.  

Note: 
An alignment punch mark is provided on the HI-STAR 100 overpack and the top edge of the 
MPC. Similar marks are provided on the MPC lid and closure ring. See Figure 7.1.8.  

3. Rotate the MPC so the alignment marks agree and seat the MPC inside the 
HI-STAR 100 overpack. Disconnect the MPC rigging or the MPC lift rig.  

7.1.3 HI-STAR 100 Overpack and MPC Receipt Inspection and Loading Preparation 

1. Recover the shipping documentation from the carrier.  

a. If necessary, recover the keys to the personnel barrier locks from the carrier.  

b. Record the impact limiter security seal serial numbers and verify that they match 
the corresponding shipping documentation, as applicable.  

c. Perform a receipt radiation and contamination survey in accordance with 
49CFR173.443 [7.1.3] and 10CFR20.1906 [7.1.4].  

2. If necessary, remove the personnel barrier as follows: 

Note: 
The personnel barrier is a ventilated enclosure cage that fits over the main body of the HI
STAR 100 overpack. The personnel barrier is designed to restrict personnel accessibility to the 
petemialyhet-surfaces of the HI- STAR 100 overpack. The personnel barrier in conjunction 
with the impact limiters restrict accessibility to all surfaces of the HI-STAR 100 overpack 
during transport. The personnel barrier is equipped with locks to prevent unauthorized access.  
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a. Remove the locks securing the personnel barrier and remove the personnel 
barrier. Lifting points and a small bridle sling is provided. See Figure 7.1.9.  

b. Remove the-pinsanyfasteners securing the personnel barrier to the transport 
frame.

c. Rig the personnel barrier to the lifting device-as•-&she:cn 

d. Remove the personnel barrier as shown on Figure 7.1.9.

�g�e-7414

e. Perform a partial visual inspection of the overpack surfaces to verify that there is 
no outward indication that would suggest impaired condition of the overpack in 
accordance with 1OCFR71.87(b) [7.0.1]. Identify any significant indications to 
the cognizant individual for evaluation and resolution and record on the receiving 
documentation.  

3. If necessary, remove the impact lirniters as follows: 

Note: 
To prevent damage to the impact limiters the impact limiter handling frame must be used to 
remove, install, handle and store the impact limiters.  

a. Clip the security seal wires and remove the security seals and wires.  

b. Attach the impact limiter handling frame as shown on Figure 7.1.10. The rigging 
arms secure the impact limiter and maintain it at the proper orientation during 
ngging.  

Caution: 
The slings should be preloaded to the impact limiter weight plus the weight of the impact 
limiter handling frame prior to removal of the impact limiter bolts. (See Table 7.1.1) This will 
prevent damage to the HI- STAR 100 overpack and impact limiter from excessive lift pressure 
during removal.  

c. Using a load measuring device, apply the correct lift load. See Table 7.1.1 for 
weights.  

d. Remove the bolts securing the impact limiter to the overpack. See Figure 7.1.11.  

e. Remove the impact limiter and store the impact limiter and bolts in a site
approved location.  

f Repeat Steps 3.c. through 3.e. for the other impact limiter 

g. Remove the alignment pins from the bottom of the rI-STAR 100 overpack. See 
Figure 7.1.11.  
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11 Complete the visual inspection to verify that there is no outward indication that 
would suggest impaired condition of the overpack. (1OCFR71.87(b)) [7.0.1].  
Identify any significant indications to the cognizant individual for evaluation and 
resolution.  

is Verify that the rH- STAR 100 overpack neutron shield rupture discs are installed, 
intact and not covered by tape or other covering.  

ALARA Note: 
A bottom protective cover may be attached to the rH-STAR 100 overpack bottom or placed in 
the designated preparation area or spent fuel pool. This will help prevent iembedding 
contaminated particles in the HI-STAR 100 overpack bottom surface and ease the 
decontamination effort.  

4. Place the HI-STAR 100 overpack in the cask receiving area.  

5. If necessary, remove the buttress plate bolts and remove the buttress plate. See Figure 
7.1.11. See Figure 7.1.12 for rigging. Store these components in a site-approved storage 
location.  

6. If necessary, remove the HI-STAR 100 overpack closure plate by removing the closure 
plate bolts and using the dedicated liUt sling. See Figure 7.1.12 for rigging.  

a. Place the closure plate on cribbing that protects the seal seating surfaces and 
allows access for seal replacement.  

b. Store the closure plate and bolts in a site-approved location.  

c. Install the seal surface protector on the HI- STAR 100 overpack seal seating 
surface. See Figure 7.1.13.  

7. Install the MPC inside the HI-STAR 100 overpack as follows: 

a. Rinse off any MPC road dirt with water. Inspect all cavity locations for foreign 
objects. Remove any foreign objects.  

b. At the site's discretion, perform an MPC receipt inspection and cleanliness 
inspection in accordance with a site-specific inspection checklist.  

c. Place the rH-STAR 100 overpack in the designated preparation area.  

Note: 
Upper fuel spacers are fuel-type specific. Not all fuel types require fuel spacers. See Figure 
7.1.14. Upper Ifuiel spacers may be loaded any time prior to placement of the MPC lid in the 
spent fuel pool for installation in the MPC.  

8. Install the upper fuel spacers in the MPC lid as follows: 
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I Warning: Never work under a suspended load.  

a. Position the MPC lid on supports to allow access to the underside of the MPC lid.  

b. Thread the fuel spacers into the holes provided on the underside of the MPC lid.  
See Figure 7.1.14 and Table 7.1.3 for torque requirements.  

c. Install threaded plugs in the MPC lid where and when spacers will not be 
installed, if necessary. See Table 7.1.3 for torque requirements.  

9. At the user's discretion, perform an MPC lid and closure ring fit test: 

Note: 
It will be mcessary to perform the MPC installation and inspection in a location that has 
sufficient crane clearance to perform the operation.  

a. Visually inspect the MPC lid rigging (See Figure 7.1.12).  

b. Raise the MPC lid such that the drain line can be installed. Install the drain line to 
the underside of the MPC lid. See Figure 7.1.15.  

c. Align the MPC id and lift yoke so the drain line will be positioned in the MPC 
drain location. See Figure 7.1.16. Install the MPC lid. Verify that the MPC lid fit 
and weld prep are in accordance with the approved design drawings.  

ALARA Note: 
The closure ring is installed by hand. No tools are required.  

d. Install the closure ring.  

e. Verify that closure ring fit and weld prep are in accordance with the approved 
design drawings.  

f Remove the closure ring and the MPC lid. Disconnect the drain line. Store these 
components in an approved plant storage location.  

Note: 
Fuel spacers are fuel-type specific. Not all fuel types require fuel spacers. Lower fuel spacers 
are set in the MPC cells manually. No restraining devices are used. Fuel spacers may be 
loaded any time prior to insertion of the fuel assemblies in the MPC.  

10. Install lower fuel spacers in the MPC (if required for the fuel type). See Figure 7.1.14.  

11. Fill the MPC and annulus as follows: 

Caution: 
Do not use any sharp tools or instruments to install the inflatable seal. Some air in the 
inflatable seal helps in the installation.  
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a. Remove the HI-STAR 100 overpack drain port cover and port plug and install the 
drain connector. Store the drain port cover plate and port plug in an approved 
storage location.  

b. Fill the annulus with p;m aeaze, clean water to just below the inflatable 
seal seating surface.  

c. Manually insert the inflatable annulus seal around the MPC. See Figure 7.1.13.  

d. Ensure that the seal is unifornmly positioned in the annulus area.  

e. Inflate the seal to between 30 and 35 psig or as directed by the manufacturer.  

f. Visually inspect the seal to ensure that it is properly seated in the annulus.  
Deflate, adjust and inflate the seal as necessary. Replace the seal as necessary.  

ALARA Note: 
Waterproof tape placed over empty bolt holes, and bolt plugs may reduce the time required for 
decontamination.  

12. At the user's discretion, install the HI-STAR 100 overpack closure plate bolt plugs and/or 
apply waterproof tape over any empty bolt holes.  

ALARA Note: 
Keeping the water level below the top of the MPC prevents splashing during handling.  

13. Fill the MPC with either clean water or spent fuel pool water to 
approximately 12 inches below the top of the MPC shell.  

14. Place the HI-STAR 100 overpack in the spent fuel pool as follows: 

ALARA Note: 
The Annulus Overpressure System is used to provide further protection against MPC external 
shell contamination during in-pool operations. The Annulus Overpressure System is equipped 
with design features to prevent inadvertent draining. The reservoir valve must be closed to 
ensure that the annulus is not inadvertently drained through the Annulus Overpressure System 
when the cask is raised above the level of the annulus reservoir.  

a. If used, fill the Annulus Overpressure System lines and reservoir with d a clean water and close the reservoir valve. Attach the Annulus 

Overpressure System to the HI-STAR 100 overpack via the quick disconnect.  
See Figure 7.1.17.  

b. Engage the lift yoke to the HI-STAR 100 overpack lifting trnnions and position 
the HI- STAR 100 overpack over the cask loading area. ,Rith the basit alg•nedt•• 

theorintaionof he spent fuel racks-.  

HI-STAR SAR Proposed Rev. 10 
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ALARA Note: 
Wetting the components that enter the spent fuel pool may reduce the amount of 
decontamination work to be performed later.

c. Wet the surfaces of the rI-STAR 100 overpack and lift yoke with plant 
demineralized water while slowly lowering the HI- STAR 100 overpack into the 
spent fuel pool.  

d. When the top of the HI-STAR 100 overpack reaches the elevation of the 
reservoir, Open-start the Annulus Overpressure System varl eLevsvewaterflow.  
Maintain the reservoir water level at approximately 3/4 full the entire time the 
cask is in the spent fuel pool.  

e. Place the HI-STAR 100 overpack on the floor of the cask loading area and 
disengage the ift yoke. Visually verify that the lift yoke is fully disengaged.  
Remove the lift yoke from the spent fuel pool while spraying the crane cables and 
yoke with plant demineralized water.

7.1.4 MPC Fuel Loading

Note: 
An underwater camera or other suitable viewing device may be used for monitoring 
underwater operations.  

1. Perform a fuel assembly selection verification using plant fuel records to ensure that only 
fuel assemblies that meet all the conditions for loading as specified in the Certificate of 
Compliance have been selected for loading into the MPC.  

2. Load the pre- selected fuel assemblies into the MPC in accordance with the approved fuel 
loading pattern.  

3. Perform a post-loading visual verification of the assembly identification to confirm that 
the serial numbers match the approved fuel loading pattern.  

7.1.5 MPC Closure 

Note: 
The user may elect to use the optional Lid Retention System (See Figure 7.1.18) to assist in 
the installation of the MPC lid and attachment of the lift yoke, and to provide the means to 
secure the MPC lid in the event of a drop or tip-over accident during loaded cask handling 
operations outside of the spent fuel pool. The user is responsible for evaluating the additional 
weight imposed on the cask, lift yoke, crane and floor prior to use to ensure that its use does 
not exceed the crane capacity, heavy loads handling restrictions, or 250,000 pounds. See 
Tables 7.1.1 and 7.1.2.

UL1QTAD CAD
Proposecd Rev. 10

REPORT HI-951251 7.1-12



1. Visually inspect the MPC lid rigging or Lid Retention System in accordance with site
approved rigging procedures. Attach the MPC lid to the lift yoke so that MPC lid, drain 
line and tnnnions will be in relative alignment. Raise the MPC lid and adjust the rigging 
so the MPC lid hangs level as necessary.  

2. Install the drain line to the underside of the MPC lid. See Figure 7.1.15.  

3. Align the MPC lid and lift yoke so the drain line will be positioned in the MPC drain 
location and the cask trunnions will also engage. See Figure 7.1.16 and 7.1.19.  

ALARA Note: 
Wetting the components that enter the spent fuel pool may reduce the amount of 
decontamination work to be performed later.  

4. Slowly lower the MPC lid into the pool and insert the drain line into the drain access 
location and visually verify that the drain line is correctly oriented. See Figure 7.1.16.  

5. Lower the MPC lid while monitoring for any hang-up of the drain line. If the drain line 
becomes kinked or disfigured for any reason, remove the MPC lid and replace the drain 
line.  

Note: 
The upper surface of the MPC lid will seat approximately flush with the top edge of the MPC 
shell when properly installed.  

6. Seat the MPC lid in the MPC and visually verify that the lid is properly installed.  

7. Engage the lift yoke to the HI-STAR 100 overpack lifting tunnions.  

8. Apply a slight tension to the lift yoke and visually verify proper engagement of the lift 
yoke to the lifting trunnions.  

ALARA Note: 
Activated debris may have settled on the top face of the HI-STAR 100 overpack and MPC 
during fuel loading. The cask top surface should be kept under water until a preliminary dose 
rate scan clears the cask for removal.  

9. Raise the HI- STAR 100 overpack until the MPC lid is just below the surface of the spent 
fuel pool. Survey the area above the cask lid to check for hot particles. Raise and flush 
the upper surface of the HI-STAR 100 overpack and MPC G5 the platr dei "nemhed
water-hoses-as necessary to remove any activated particles from the rn-STAR 100 
overpack or the MPC lid.  

10. Visually verify that the MPC lid is properly seated. Lower the HI-STAR 100 overpack, 
reinstall the MPC lid, and repeat Step 9, as necessary.  

HI-STAR SAR Proposed Rev. 10
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11. If the Lid Retention System is used, inspect the closure plate bolts for general condition.  
Replace worn or damaged bolts with new bolts.  

12. Install the Lid Retention System bolts if the Lid Retention System is used.

13. If necessary for lifted weight conditions, pump a measured amount of water from the 
MPC. See Figure 7.1.22 and Tables 7.1.1 and 7.1.2.  

14. Continue to raise the HI-STAR 100 overpack under the direction of the plant's 
radiological control personnel. Continue rinsing the surfaces with dpM efalizdclean 
water. When the top of the HI-STAR 100 overpack reaches the approximate elevation as 
the reservoir, dose-stop the Annulus Overpressure System feseizreii- v--Nwaterflow. See 
Figure 7.1.17.

ALARA Note: 
To reduce decontamination time, the surfaces of the HI-STAR 100 overpack and lift yoke 
should be kept wet until decontamination begins.  

15. Remove the HI- STAR 100 overpack from the spent fuel pool while spraying the surfaces 
with plant deia.e:h zec:lean water. Record the time.  

ALARA Note: 
Decontamination of the HI-STAR 100 overpack bottom should be performed using pole
mounted cleaning devices.  

16. Decontaminate the HI- STAR 100 overpack bottom and perform a contamination survey 
of the HI-STAR 100 overpack bottom. Remove the bottom protective cover, if used.  

HI-STAR SAR Proposed Rev. 10

Warning: 
Cask removal from the spent fuel pool is typically the heaviest lift that occurs during HI-STAR 
100 loading operations. The HI-STAR 100 trunnions must not be subjected to lifted loads in 
excess of 250,000 lbs.. Users must ensure that plant-specific lifting equipment is qualified to 
lift the expected load. Users may elect to pump a measured quantity of water from the MPC 
prior to removing the HI- STAR 100 from the spent fuel pool. See Table 7.1.1 and 7.1.2 for 
weight information.

Caution: 
Users are required to take necessary actions to prevent boiling of the water in the MPC. This 
may be accomplished by performing a site-specific analysis to identifiy a time limitation to 
ensure that water boiling will not occur in the MPC prior to the initiation of draining 
operations. Chapter 3 of this SAR provides some sample time limits for the time to initiation 
of draining for various spent fuel pool water temperatures using design basis heat loads. These 
time limits may be adopted if the user chooses not to perform a site-specific analysis. If time 
limitations are imposed, users shall have appropriate procedures and equipment to take action 
if time limits are approached or exceeded. One course of action involves initiating an MPC 
water flush for a certain duration and flow rate. Any site-specific analysis shall identify the 
methods to respond should it become likely that the imposed time limit could be exceeded.
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17. If used, disconnect the Annulus Overpressure System from the HI-STAR 100 overpack.  
via the quick isconnect. See Figure 7.1.17.  

18. Set the HI-STAR 100 overpack in the designated cask preparation area.  

19. Disconnect the lifting slings or Lid Retention System (if used) from the MPC lid and 
disengage the lift yoke. Decontaminate and store these items in an approved storage 
location.  

Warning: 
MPC lid dose rates are measured to ensure that dose rates are within expected values. Dose 
rates exceeding the 129 mr-em4o expected values could indicate that fuel assemblies not 
meeting the specifications in the CoC have been loaded.  

a. Measure the dose rates at the MPC lid and verify that the combined gamma and 
neutron dose rate is below Qthe expected values.  

20. Perform decontamination of the HI-STAR 100 overpack.  

21. Prepare the MPC for MPC lid welding as follows:

K -
A.LPLR Note:

+ ..... Iempory ...... l.n , .. .. n Jae y mla;,n•o to.. . Are r ..u 

a. Decontaminate the area around the HI-STAR 100 overpack top flange and install 
the Temporary Shield Ring, (if used). See Figure 7.1.20.  

b. Fill the Temporary Shield Ring with water (if used).  

c. Carefully decontaminate the MPC lid top surface and the shell area above the 
inflatable annulus seal.  

d. Deflate and remove the annulus seal.

ALARA Note: 
The water in the HI-STAR 100 overpack-to-MPC annulus provides personnel shielding. The 
level should be checked periodically and refilled accordingly.

22. Attach the drain line to the HI-STAR 100 overpack drain port connector and lower the 
annulus water level approximately 6 inches.

HI-STAK SAR 
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a. Survey the MPC lid top surfaces and the accessible areas of the top two inches of 
the MPC shell.  

ALARA Note: 
The annulus shield is used to prevent objects from being dropped into the annulus and helps 
reduce dose rates directly above the annulus region. The annulus shield is hand installed and 
requires no tools.  

23. Install the annulus shield. See Figure 7.1.13.  

24. Prepare for MPC lid welding as follows: 

Note: 
The following steps use two identical Remotevabte Valve Operating Assemblies (RVOAs) 
(See Figure 7.1.21) to engage the MPC vent and drain ports. The MPC vent and drain ports 
are equipped with metal-to-metal seals to minimize leakage during vacuum drying, and to 
withstand the long-term effects of temperature and radiation. The RVOAs allow the vent and 
drain ports to be operated like valves and prevent the need to hot tap into the penetrations 
during unloading operations. The RVOAs are purposely not installed until the cask is removed 
from the spent fuel pool to reduce the amount of decontamination.  

Note: 
The vent and drain ports are opened by pushing the RVOA handle down to engage the square 
nut on the cap and turning the handle fully in the counter-clockwise direction. The handle will 
not tum once the port is fully open. Similarly, the vent and drain ports are closed by turning 
the handle fully in the clockwise direction. The ports are closed when the handle cannot be 
turned further.  

a. Clean the vent and drain ports to remove any dirt. Install the RVOAs (See Figure 
7.1.21) to the vent and drain ports leaving caps open.  

ALARA Warning: 
Personnel should remain clear of the drain lines any time water is being pumped or purged 
from the MPC. Assembly crud, suspended in the water, may create a radiation hazard to 
workers. Controlling the amount of water pumped from the MPC prior to welding keeps the 
fuel assembly cladding covered with water yet still allows room for thermal expansion.

TIT C"rAfl pAn
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ALARA Note: 
The MPC exterior shell survey is performed to evaluate the performance of the inflatable 
annulus seal. Indications of contamination could require the MPC to be unloaded. Removable 
contamination on the exterior surfaces of the Overpack and accessible portions of the MPC 
shall each not exceed: 

a. 2200 dpm/100 cm 2 from beta and gamma sources; and

b. 220 dprn/100 cm2 from alpha sources.
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b. AfthConnect the water pump to the drain port (See Figure 7.1.22) and pump 
between 50 and 120 gallons to the spent fuel pool or liquid radwaste system. The 
water level is lowered to keep moisture away from the weld region.  

c. Disconnect the water pump.  

25. Weld the MPC lid as follows: 

ALARA Warning: 
Grinding of MPC welds may create the potential for contamination. All grinding activities 
shall be performed under the direction of radiation protection personnel.  

Note: 
The vacuum source may help improve the weld quality by keeping moist air from condensing 
on the MPC lid weld area. The vacuum source can be supplied from a wet/dry vacuum cleaner 
or small vacuum pump.  

a. Attach a vacuum source to the vent port (if used)or inert the gas space under the 
MPC lid.  

ALARA Warning: 
It may be necessary to rotate or reposition the MPC lid slightly to achieve uniform weld gap 
and lid alignment. A punch mark is located on the outer edge of the MPC lid and shell. These 
marks are aligned with the alignment mark on the top edge of the HI-STAR 100 overpack (See 
Figure 7.1.8). If necessary, the MPC lid lift should be performed using a hand operated chain 
fall to closely control the lift to allow rotation and repositioning by hand. If the chain fall is 
hung from the crane hook, the crane should be tagged-out of service to prevent inadvertent use 
during this operation. Continuous radiation monitoring is recommended.  

b. If necessary center the lid in the MPC shell using a hand-operated chain fall.  

Note: 
The MPC is equipped with lid shims that serve to close the gap in the joint for MPC lid closure 
weld.  

c. As necessary, install the MPC lid shims around the MPC lid to make the weld gap 
uniform.  

ALARA Note: 
The optional AWS Baseplate shield is used to further reduce the dose rates to the operators 
working around the top cask surfaces.  

d. Install the Automated Welding System baseplate shield (if used). See Figure 
7.1.12 for rigging.  

e. Install the Automated Welding System Robot (if used). See Figure 7.1.12 for 
rigging.  

f Tack weld the MPC lid.  

HI-STAR SAR Proposed Rev. 10
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g. Visually inspect the tack welds.

hi Lay the root weld.  

Note: 

The Lid-to-Shell weld may be examined by either volumetric examination (UT) or multi-layer 
liquid penetrant examination. If volumetric examination is used, it shall be the ultrasonic 
method and shall include a liquid penetrant (PT) of the root and final weld layers. If PT alone 
is used, at a minimum, it must include the root and final weld layers and one intermediate PT 
after approximately every 3/8 inch weld depth.  

For all liquid penetrant examinations in this procedure, ASME Boiler and Pressure Vessel 
Code, Section V, Article 6 provides the liquid penetrant examination methods. The acceptance 
standards for liquid penetrant examination shall be in accordance with ASME Boiler and 
Pressure Vessel Code, Section III, Subsection NB, Article NB-5350 as specified on the Design 
Drawings. ASME Code, Section III, Subsection NB, Article NB-4450 provides acceptable 
requirements for weld repair. NDE personnel shall be qualified per the requirements of 
Section III and V of the Code or site-specific program.  

Volumetric examination of the MPC Lid-to-Shell weld by ultrasonic test methods are defined 
in ASME Boiler and Pressure Vessel Code, Section V, Article 5 and 2 respectively. The 
acceptance standards for UT examination are per Section III, Subsection NB, Article NB-5332 
for UT as defined on the Design Drawings. NDE personnel shall be qualified per the 
requirements of Section mI and V of the Code or site-specific program.

i. Disconnect the vacuum source from the vent port (if used).  

j. Perform a liquid penetrant examination of the weld root.  

k. Complete the MPC lid welding, performing at least one intermediate layer liquid 
penetrant examination after approximately every 3/8 inch weld depth.  

I Perform a liquid penetrant examination on the MPC lid final pass and UT (if 

required).  

26. Perform hydrostatic and MPC leakage rate testing as follows: 

ALARA Note: 
The leakage rates are determined before the MPC is drained for ALARA reasons. A weld 
repair is a lower dose activity if water remains inside the MPC.  

a. Attach the drain line to the vent port and route the drain line to the spent fuel pool 
or the plant liquid radwaste system. See Figure 7.1.23 for the hydrostatic test 
arrangement.  

ALARA Warning: 
Water flowing from the MPC may carry activated particles and fuel particles. Apply 
appropriate ALARA practices around the drain line.

I-- IAK MAK 
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b. Fill the MPC with either spent fuel pool water or plant demineralized water until 
water is observed flowing out of the vent port drain hose.  

c. Perform a hydrostatic test of the MPC as follows: 

1. Close the drain valve and pressurize the MPC to 125 +51-0 psig.  

2. Close the inlet valve and monitor the pressure for a minimum of 10 
minutes. The pressure shall not drop during the performance of the test.  

3. Following the 10-minute hold period, visually examine the MPC lid-to
shell weld for leakage of water. The acceptance criteria is no observable 
water leakage.  

d. Release the MPC internal pressure, disconnect the water fill line and drain line 

from the vent and drain port RVOAs leaving the vent and drain port caps open.  

1. Repeat Step 25.1 

e. Attach a regulated helium supply (reu e ..... to 10+= 10/1 0 psig) to the vent port 
and attach the drain line to the drain port as shown on Figure 7.1.24.  

f Verify the correct pressure (@Feure set to 1 + 10, 0 psig) on the helium supply 

and open the helium supply valve. Drain approximately 5 to 10 gallons.  

g. Close the drain port valve and pressurize the MPC to 1+04 4O1 0psigwith helium.  

h. Close the vent port.  

Note: 
The leakage detector may detect residual helium in the atmosphere. If the leakage tests detects 
a leak, the area should be flushed with nitrogen or compressed air and the location should be 
retested.  

im Perform a helium sniffer probe leakage rate test of the MPC lid-to shell weld in 
accordance with the Mass Spectrometer Leak Detector (MSLD) manufacturer's 
instructions and ANSI N14.5 [7.1.5]. The MPC Helium Leak Rate shall be < 
5.OE-6 std cc/sec (He) with a minimum test sensitivity less than 2.5E-6 std cc/sec 
(He).  

j. Repair any weld defects in accordance with the site's approved weld repair 
procedures. Re-perform the Ultrasonic, Liquid Penetrant, Hydrostatic and Helium 
Leakage tests if weld repair is performed.  

HI-STAR SAR Proposed Rev. 10
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27. Drain the MPC as follows: 

ALARA Warning: 
Dose rates will rise as water is drained from the MPC. Continuous dose rate monitoring is 

recommended.  

a. Attach a regulated helium or nitrogen supply (pressure set to 25+45' 0 psi,) to the 
vent port.  

b. Attach a drain line to the drain port shown on Figure 7.1.24.  

c. Deleted.Vefy the cofret pr.esur. (pr.essure set tO 25+.5' 0) En the gaS su-pply-.  

d. Open the gas supply valve and record the time at the start of MPC draindown.  

Note: 
An optional warming pad may be placed under the HI-STAR 100 Overpack to replace the heat 
lost during the evaporation process of vacuum drying. This may be used at the user's 
discretion for older and colder fuel assemblies to reduce vacuum drying times.  

e. Start the warming pad, if used.  

f. Blow the water out of the MPC until water ceases to flow out of the drain line.  

Shut the gas supply valve.  

g. Disconnect the gas supply line from the MPC.  

h. Disconnect the drain line from the MPC.  

28. Vacuum Ddry the MPC as follows: 

Note: 
Vacuum drying is performed to remove moisture and oxidizing gasses from the MPC. This 
ensures a suitable environment for long-term storage of spent fuel assemblies and ensures that 
the MPC pressure remains within design limits. The vacuum drying process reduces the MPC 
internal pressure in stages. Dropping the internal pressure too quickly may cause the formation 
of ice in the fittings. Ice fornation could result in incomplete removal of moisture from the 
MPC. The vacuum stages are intermediate steps and should be considered approximate values.  

a. Attach the Vacuum Drying System (VDS) to the vent and drain port RVOAs. See 
Figure 7.1.25.  

Note: 
The Vacuum Drying System may be configured with an optional fore-line condenser to 
increase vacuum pump efficiency. Water may need to be periodically drained. The volume of 
condensed water should be measured and added to the water volume measured during MPC 
draining.
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b. Reduce the MPC pressure to approximately 100 torr and throttle the VDS suction 
valve to maintain this pressure for approximately 15 minutes.  

c. Reduce the MPC pressure to approximately 70 torr and throttle the VDS suction 
valve to maintain this pressure for approximately 15 minutes.  

d. Reduce the MPC pressure to approximately 50 torr and throttle the VDS suction 
valve to maintain this pressure for approximately 15 minutes.  

e. Reduce the MPC pressure to approximately 30 torr and throttle the VDS suction 
valve to maintain this pressure for approximately 15 minutes.  

Note: 
The Vacuum Drying System pressure will remain at about 30 ton" until most of the liquid water 
has been removed from the MPC.  

f When the MPC pressure begins to drop (without any operator action), completely 
open the VDS suction valve and reduce the MPC pressure to below 3 torr.  

g. Shut the VDS valves and verify a stable MPC pressure on the vacuum gage.  

Note: 
The MPC pressure may rise due to the presence of water in the MPC. The dryness test may 
need to be repeated several times until all the water has been removed. Leaks in the Vacuum 
Drying System, damage to the vacuum pump, and improper vacuum gauge calibration may 
cause repeated failure of the dryness verification test. These conditions should be checked as 
part of the corrective actions if repeated failure of the dryness verification test is occurring.  

h. Perform the MPC dryness verification test. The MPC cavity shall hold stable 
vacuum drying pressure of < 3 torr for > 30 minutes.  

is Close the vent and drain port valves.  

j. Disconnect the VDS from the MPC.  

k. Stop the wanning pad, if used.  

L Close the drain port RVOA cap and remove the drain port RVOA.  

29. Backfill the MPC as follows: 

Note: 
Helium baclfill requires 99.995% (minimum) purity.  

a. Set the helium bottle regulator pressure to 70+5/- 0 psig.  

b. Purge the Helium Backfill System to remove oxygen from the lines.  
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c. Attach the Helium Backfill System (HBS) to the vent port as shown on Figure 
8.1.23 and open the vent port.  

d. Slowly open the helium supply valve while monitoring the pressure rise in the 
MPC.  

N-ote; 
If h•lium bolS !e need to be r@placed, the bottle valVe nee@& te be cG!ed and the entir 
regulator- azsembly transfeired to the new bottleý.  

e. Carefully backfill the MPC to between 0 (atmospheric) and 30 psig.  

f Disconnect the HBS from the MPC.  

g. Close the vent port RVOA and disconnect the vent port RVOA.  

30. Weld the vent and drain port cover plates as follows: 

a. Wipe the inside area of the vent and drain port recesses to dry and clean the 
surfaces.  

b. Place the cover plate over the vent port recess.  

c. Deleted. Raise the edge of-the cover plate and iEet the noz..e of the helium 
supply nt the ,en port rewss to diplace the : xygen with helum.  

Note:
He-1liu...m.. ga i. ;eq•ued to be injected i he port reA@.... t.o...... eiat the leakage tezt is 
va4liThe vent and drain port cover plates are provided with two small threaded holes with set 
screws for the injection of helium. The set screws may be installed or removed during welding.  

d. Deleted. Displace the air- in the mc-ess using the healnim nozzle and n•,.ediately 
elose the Sover- plate-.  

e. Tack weld the cover plate.  

f Visually inspect the tack welds.  

g. Weld the root pass on the vent port cover plate.  

Note: 
ASME Boiler and Pressure Vessel Code [7.1.6], Section V, Article 6 provides the liquid 
penetrant inspection methods. The acceptance standards for liquid penetrant examination shall 
be in accordance with ASME Boiler and Pressure Vessel Code, Section III, Subsection NB, 
Article NB-5350 as specified on the Design Drawings. ASME Code, Section HI, Subsection 
NB, Article NB-4450 provides acceptable requirements for weld repair. NDE personnel shall 
be qualified per the requirements of Section V of the Code or site-specific program.  

h. Perform a liquid penetrant examination on the vent port cover plate root weld.  
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i Complete the vent port cover plate welding.

j. Perform a liquid penetrant examination on the vent port cover weld.  

k. Repeat Steps 3 0.a through 30.j for the drain port cover plate.  

31. Perform a leakage test of the MPC vent and drain port cover plates as follows: 

Note: 
The leakage detector may detect residual helium in the atmosphere from the helium injection 
process. If the leakage tests detects a leak, the area should be blown clear with compressed air 
or nitrogen and the location should be retested. The following process provides a high 
concentration of helium gas into the cavity. Other methods that ensure a high concentration of 
helium gas are also acceptable.  

a. If necessary, remove the cover plate set screws.  

b. Flush the cavity with helium to remove the air and immediately install the set 
screws recessed %-inch below the top of the cover plate.  

c. Plug weld the recess above each set screw to complete the penetration closure 
welding.  

d. Perform a liquid penetrant examination on the plug weld.  

e. Flush the area around the vent and drain cover plates with compressed air or 
nitrogen to remove any residual helium gas.  

b.f Perform a helium leakage rate test of vent and drain cover plate welds in 
accordance with the Mass Spectrometer Leak Detector (MSLD) manufacturer's 
instructions and ANSI N14.5 [7.1.5]. The MPC Helium Leak Rate shall be < 
5.0E-6 std cc/sec (He) with a minimum test sensitivity less than 2.5E-6 std cc/sec 
(He).  

c.g. Repair any weld defects in accordance with the site's approved code weld repair 
procedures. Re-perform the leakage test as required.  

HI-STAR SAR Proposed Rev. 10 
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penetrant inspection methods. The acceptance standards for liquid penetrant examination shall 
be in accordance with ASME Boiler and Pressure Vessel Code, Section MI, Subsection NB, 
Article NB-5350 as specified on the Design Drawings. ASME Code, Section III, Subsection 
NB, Article NB-4450 provides acceptable requirements for weld repair. NDE personnel shall 
be qualified per the requirements of Section V of the Code or site- specific Drogram.



32. Weld the MPC closure ring as follows:

ALARA Note: 
The closure ring is installed by hand. No tools are required. The closure ring may be provided 
as a complete ring or in two halves. In the case of the single ring, no radial connecting welds 
are needed.  

a. Install and align the closure ring. See Figure 7.1.8.  

b. Tack weld the closure ring to the MPC shell and the MPC lid.  

c. Visually inspect the tack welds.  

d. Lay the root weld between the closure ring and the MPC shell if necessary.  

e. Lay the root weld between the closure ring and the MPC lid if necessary.  

f Lay the root weld connecting the two closure ring segments, if necessary.  

Note: 
ASME Boiler and Pressure Vessel Code [7.1.6], Section V, Article 6 provides the liquid 
penetrant inspection methods. The acceptance standards for liquid penetrant examination shall 
be in accordance with ASME Boiler and Pressure Vessel Code, Section lII, Subsection NB, 
Article NB-5350 as specified on the Design Drawings. ASME Code, Section MI, Subsection 
NB, Article NB-4450 provides acceptable requirements for weld repair. NDE personnel shall 
be qualified per the requirements of Section V of the Code or site-specific program.  

g. Perform a liquid penetrant examination on the closure ring root welds.  

11 Complete the closure ring welding.  

Note: 
ASME Boiler and Pressure Vessel Code [7.1.6], Section V, Article 6 provides the liquid 
penetrant inspection methods. The acceptance standards for liquid penetrant examination are 
contained in the ASME Boiler and Pressure Vessel Code, Section III, Subsection NB, Article 
NB-5350. ASME Code, Section III, Subsection NB, Article NB-4450 provides acceptable 
requirements for weld repair. NDE personnel shall be qualified per the requirements of Section 
V of the Code or site-specific program.  

L Perform a liquid penetrant examination on the closure ring final weld.  

j. Remove the Automated Welding System.  

k. If ne*essaryused, remove the AWS baseplate shield. See Figure 7.1.12 for 
figgmg.  
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7.1.6 Preparation for Transport

1. Remove the annulus shield and seal surface protector and store it in an approved plant 
storage location 

ALARA Warning: 
Dose rates will rise around the top of the annulus as water is drained from the annulus. Apply 
appropriate ALARA practices.  

2. Attach a drain line to the HI-STAR 100 overpack drain connector and drain the 
remaining water from the annulus to the spent fuel pool or the plant liquid radwaste 
system (See Figure 7.1.17).  

3. Install the overpack closure plate as follows: 

a. Remove any waterproof tape or bolt plugs used for contamination mitigation.  

b. Clean the closure plate seal seating surface and the HI-STAR 100 overpack seal 
seating surface and install new overpack closure plate mechanical seals.  

c. Remove the test port plug and store it in a site-approved location. Discard any 
used metallic seals.  

Note: 
Care should be taken to protect the overpack seal seating surface from scratches, nicks or 
dents.  

d. Install the closure plate (see Figure 7.1.12). Disconnect the closure plate lifting 
eyes and install the bolt hole plugs in the empty bolt holes (See Table 7.1.3 for 
torque requirements).  

e. Install and torque the closure plate bolts. See Table 7.1.3 for torque requirements.  

f. Remove the vent port cover plate and remove the port plug and seal. Discard any 
used mechanical seals.  

4. Dry the overpack annulus as follows: 

a. Disconnect the drain connector from the overpack.  

b. Install the drain port plug with a new seal and torque the plug. See Table 7.1.3 for 
torque requirements. Discard any used metallic seals.  

Note: 
Preliminary annulus vacuum drying may be performed using the test cover to improve flow 
rates and reduce vacuum drying time. Dryness testing and helium backfill shall use the 
backfill tool.  
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c. Load the backfill tool with the HI- STAR 100 overpack vent port plug and the vent 
port with a new plug seal. Attach the backfill tool to the HI-STAR 100 overpack 
vent port with the plug removed. See Figure 7.1.28. See Table 7.1.3 for torque 
requirements.  

d. Evacuate the I-1- STAR 100 overpack pressure to approximately 100 torr and hold 
the pressure for approximately 15 minutes.  

e. Evacuate the HI-STAR 100 overpack pressure to approximately 50 torr and hold 
the pressure for approximately 15 minutes.  

f Evacuate the HI-STAR 100 overpack pressure to approximately 30 torr and hold 
the pressure for approximately 15 minutes.  

g. Throttle the VDS suction valves to maintain about 30 torr and hold the pressure 
for approximately 15 minutes.  

Note: 
The Vacuum Drying System pressure will remain at about 30 torr until most of the liquid 
water has been removed from the overpack.  

11 Continue to operate the Vacuum Drying System at about 30 torr while monitoring 
the HI-STAR 100 overpack pressure.  

When the HI-STAR 100 overpack pressure begins to drop (without any operator 
action), completely open the Vacuum Drying System suction valve and reduce the 
HI-STAR 100 overpack pressure to below 3 torr.  

Note: 
The annulus pressure may rise due to the presence of water in the HI-STAR 100 overpack.  
The dryness test may need to be repeated several times until all the water has been removed.  
Leaks in the Vacuum Drying System, damage to the vacuum pump, and improper vacuum 
gauge calibration may cause repeated failure of the dryness verification test. These conditions 
should be checked as part of the corrective actions if repeated failure of the dryness 
verification test is occuring.  

j. Perform a HI-STAR 100 overpack Annulus Dryness Verification. The overpack 
annulus shall hold stable vacuum drying pressure of < 3 torr for > 30 minutes.  

5. If necessary, perform a leakage test of the MPC-68F/24EF as follows: 

a. Evacuate the annulus per the MSLD manufacturer's instructions and isolate the 
vacuum pump from the overpack test cover.  

b. Perform a leakage rate test of MPC-68F/24EF per the MSLD manufacturer's 
instructions. The overpack Helium Leak Rate shall be < 5.OE-6 std cc/sec (He) 
with a minimum test sensitivity less than 2.5E-6 std cc/sec (He).  
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6. Backfill, and leakage test the overpack as follows: 

a. Attach the helium supply to the backfill tool.  

b. Verify the correct pressure on the helium supply (pressure set to 10+4/-0 psig) and 
open the helium supply valve.  

c. Backfill the HI-STAR 100 overpack annulus to> 10 psig and < 14 psig.  

d. Install the overpack vent port plug and torque. See Table 7.1.3 for torque 
requirements.  

e. Disconnect the overpack backfill tool from the vent port.  

f Flush the overpack vent port recess with compressed air to remove any standing 
helium gas.  

g. Install the overpack test cover to the overpack vent port as shown on Figure 
7.1.27. See Table 7.1.3 for torque requirements.  

11. Evacuate the test cavity per the MSLD manufacturer's instructions and isolate the 
vacuum pump from the overpack test cover.  

i Perform a leakage rate test of overpack vent port plug per the MSLD 
manufacturer's instructions. The overpack Helium Leak Rate shall be < 4.3E-6 std 
cc/sec (He) with a minimum test sensitivity less than 2.155E-6 std cc/sec (He).  

j. Remove the overpack test cover and install a new metallic seal on the overpack 
vent port cover plate. Discard any used metallic seals.  

k. Install the vent port cover plate and torque the bolts. See Table 7.1.3 for torque 

requirements.  

1. Repeat Steps 6.fthrough 6.k for the overpack drain port.  

7. Leak test the overpack closure plate inner mechanical seal as follows: 

a. Attach the closure plate test tool to the closure plate test port with the and MSLD 
attached. See Figure 7.1.29. See Table 7.1.3 for torque requirements.  

b. Evacuate the closure plate test port tool and closure plate inter-seal area per the 
MSLD manufacturer's instructions.  

c. Perform a leakage rate test of overpack closure plate inner mechanical seal in 
accordance with the MSLD manufacturer's instructions. The overpack Helium 
Leak Rate shall be < 4.3E-6 std cc/sec (He) with a minimum test sensitivity less 
than 2.15E-6 std cc/sec (He).  
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d. Remove the closure plate test tool from the test port and install the test port plug 
with a new mechanical seal. See Table 7.1.3 for torque requirements. Discard 
any used metallic seals.  

8. Drain the Temporary Shield Ring (Figure 7.1.20), if used. Remove the ýg-segwn-and 
store t-ei+-in an approved plant storage location.  

ALARA Warning: 
For ALARA reasons, decontamination of the overpack bottom shall be performed using pole
mounted cleaning tools or other remote leaning devices.  

ALARA Warning: 
If the overpack is to be downended on the transport frame, the bottom shield should be 
installed quickly. Personnel should remain clear of the bottom of the unshielded overpack.  

7.1.7 Placement of the MI- STAR 100 Overpack on the Transport Fifame Vehicle 

1. Position the transport f'amp -vehicle under the overhead lifting device.  

2. Install the rn-STAR 100 overpack buttress plate on the HI-STAR 100 overpack. See 
Figure 7.1.11 and 7.1.12 for rigging. See Table 7.1.3 for torque requirements.  

3. Downend the HI-STAR 100 overpack in the 4wa--pet frame. See Section 7.1.2.  

4. Install the removable shear ning segments. See Table 7.1.3 for torque requirements.  

5. Install the impact limiters as follows: 

a. Install the alignment pins in the bottom of the HI-STAR 100 overpack. See Figure 
7.1.11. See Table 7.1.3for torque requirements.  

b. Using the impact limiter handling frame, raise and position the impact limiter 

over the end of HI-STAR 100. See Figure 7.1.10.  

c. Install the impact limiter bolts. See Table 7.1.3for torque requirements.  

d. Repeat for the other impact limiter.  

6. Place the overpack in the transport vehicle. See Figure 7.1.5 

-5.7. Perform a final inspection of the HI- STAR 100 overpack as follows: 

ALARA Warning: 
Dose rates around the unshielded bottom end of the HI- STAR 100 overpack may be higher that 
other locations around the overpack. Workers should exercise appropriate ALARA controls 
when working around the bottom end of the Il-STAR 100 overpack.
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Note: 
Prior to shipment of the HI-STAR 100 package, the accessible external surfaces of the HI
STAR 100 packaging (1HI-STAR 100 overpack, impact limiters, personnel barrier, ýe dew% 
t•mspeAoae-f-and transport vehicle) shall be surveyed for removable radiological 
contamination and show less than 2200 dpm/100 cm2 from beta and gamma emitting sources, 
and 220 dpm/100 cm2 from alpha emitting sources.  

a. Perform a final decontamination of the HI-STAR 100 overpack, and survey for 
removable contamination.  

b. Perform a visual inspection of the rH-STAR 100 overpack to verify that there are 
no outward visual indications of impaired physical condition. Identify any 
significant indications to the cognizant individual for evaluation and resolution 
and record on the shipping documentation.  

c. Verify that the HI-STAR 100 overpack neutron shield rupture discs are installed, 
intact and not covered by tape or other covering.

4.8. Deleted. IntAll fthe tie down%SVer the FA.. STAR.... EIO verpack anid secure the tiea. -o..

"7.T-is-Al the impa-t mtrAs follo^1.W.S

Theim tal ite ralgment pins int the STAR 100 oenerpearac.S TSe IGOurit elsaree Figure 
7. 1.11. ee Tforterqu 

b.Using the iact limiter hanli(ng frame, trise and positicn hoe impaet 4e boethem 
end of HI STXRA 100. See Figure ý7.1. 10.  

eInqtAll the impact limiter bolts. See bec7..3 friye tor@ue r equirem nt 

d-a. Repeat for- the pther impact limiter 

Note: 
The impact limiters cover all the rn- STAR 100 penetrations. The security seals are used to 
provide tamper detection.  

,-b. Install a security seal (one each) through the threaded hole in the top and bottom 
impact limiter bolts. Record the security seal number on the shipping 
documentation.  

9 .Ic. Perform final radiation surveys of the package surfaces per 1sOCFR7l.47 [7.0.1] 
and SAR Section 8.1.5.2 and 49CFRI173.443 [7.1.3 ]. Record the results on the 
shipping documentation.  

8L9. Install the personnel barrer as follows:
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a. Rig the personnel barrier as shown in Figure 7.1.9 and position the personnel 
barrier over the frame.  

b. Remove the personnel barrier rigging and install the personnel barrier locks.  

c. Transfer the personnel barrier keys to the carnier.  

-910. Perform a final check to ensure that the package is ready for release as follows: 

a. Verify that required radiation survey results are properly documented on the 
shipping documentation.  

b. Perform a HI-STAR 100 overpack surface temperature check. The accessible 
surfaces of the HI-STAR 100 Package (impact limiters and personnel barrier) 
shall not exceed 185 'F when measured in the shade in still air.  

c. Verify that all required leakage testing has been performed and the acceptance 
criteria has been met and document the results on the shipping documentation.  

d. Verify that the receiver has been notified of the impending shipment and that the 
receiver has the appropriate procedures and equipment is available to safely 
receive and handle the HI-STAR 100 System (1OCFR20.1906(e)) [7.1.4].  

e. Verify that the carrier has the written instructions and a list of appropriate 
contacts for notification of accidents or delays.  

f Verify that the carrier has written instructions that the shipment is to be Exclusive 
Use in accordance with 49CFR172.443 [7.1.3].  

g. Verify that route approvals and notification to appropriate agencies have been 
completed.  

1_ Verify that the appropriate labels have been applied in accordance with 
49CFRI72.403.  

i Verify that the appropriate placards have been applied in accordance with 
49CFR172.500.  

Verify that all required information is recorded on the shipping documentation.  

4-0.11. Release the HI-STAR 100 System for transport.  
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Table 7.1.1

ESTIMATED HI- STAR 100 SYSTEM COMPONENT AND HANDLING WEIGHTS

Jvote: i nese weights are esttmatea jrom the aesign arawings ana assuming maximum design weight in eachzjuet cell 
location. Actual weights will vary based on component as-built conditions and actual contents of each fuel cell 
location (i.e., fuel assembly, non-fuel hardware, DFC, etc.). Licensees shall confirm weights for lifting and handling 
operations. MPC-24/24E/24EF weights are bounding for Trojan design MPC-24E/EF.

t See Table 7.1.2.  
tt The fuel spacers referenced in this table are for the heaviest fuel assembly for each MPC. This yields the 

maximum weight of fuel assemblies and spacers.  
ttt Varies by fuel type and loading configuration. Users may opt to pump some water from the MPC prior to 

removal from the spent fuel pool to reduce the overall lifted weight.
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Component Weight (Ibs) Case Applicability 
t 

MPC
_ _ _ _ _ MPC-32 MPC-68168F 1 2 3 4 24124EI24EF 

Empty HI-STAR Overpack (without Closure Plate) 145,726 145, 726 145,726 1 1 1 1 
HI-STAR Closure Plate (without rigging) 7,984 7,984 7,984 I 1 1 
Empty MPC (without Lid or Closure Ring) 30,996 24,625 27,283 1 1 1 1 

29,07z5 421,50-3. 25012 
MPC Lid (without Fuel Spacers or Drain Line) 9,677 9,677 10,113 1 1 1 1 

MPC Closure Ring 145 145 145 1 1 1 

MPCG b•oi-Fuel Spacerstt 1,256 1440 1,904 1 1 1 1 44.4 1,42-5.9 1 1 I1 

MPG U-p t . Fu 1 Fl . .r 444 -34 1 1 1 1 
MPC Drain Line 50 50 50 1 1 1 1 
Fuel and non-fuel components (Design Basis) 40,320 3646O 53,760 47,600 42092 1 1 1 1 
Non Fuel CzmPenents 4,946444 
Damaged Fuel Container (Dresden 1) ON/A N/A 150 
Damaged Fuel Container (Humboldt Bay) ON/A N/A 120 
Damaged Fuel Container (Trojan) 276 N/A N/A 

MPC Water t"t (with Fuel in MPG) 17,630 17,630 16,957 1 
Annulus Water 280 280 280 1 
HI-STAR Lift Yoke (with slings) 3600 3600 3600 1 1 
Annulus Seal 50 50 50 1 
Lid Retention System 2300 2300 2300 
Transport Frame 9000 9000 9000 1 
Temporary Shield Ring 2500 2500 2500 
Automated Welding System Baseplate Shield 2000 2000 2000 
Automated Welding System Robot 1900 1900 1900 
Top Impact Limiter (without Buttress Plate) 19,187 19,187 19,187 1 1 

169,187 146,1 
Bottom Impact Limiter 17,231 17,231 17,231 1 1 
Impact Limiter Handling Frame 1980 1980 1980 
Buttress Plate 2520 2520 2520 1 1 
Tie-Down 995 995 995 1 
Personnel Barrier 1500 1500 1500



TABLE 7.1.2 
ESTIMATED MAXIMUM HANDLING WEIGHTS 

HI-STAR 100 SYSTEM

Caution: 
The maximum weight supported by the HI-STAR 100 overpack lifting utmnnions (not 
including the lift yoke) cannot exceed 250,000 lbs. Users should determine their specific 
handling weights based on the MPC contents and the expected handling modes.  

Note: 
The weight of the fuel spacers and the damaged fuel container are less than the weight of the 
design basis fuel assembly for each MPC and are therefore not included in the maximum 
handling weight calculations.  

Case_____Weight (Ibs) 
Case Load Handling Evolution MPC
No. 24/24E/24EF MPC-32 MPC-68/68F 

I Loaded HI-STAR Removal from Spent Fuel Pool 249,585 253,563 
4256,848 249O94 

2 Loaded HI-STAR During Movement through 239,754 247017 244,405 
Hatchway :233,3 31266 

3 Weight on Transport Vehicle 286,587 2 291,238 4;;--,-5 294993,850 

4 Gross HI-STAR 100 Package Weight 275,092 282355 279,743 
1_ 26590 _ _ 271",6 

Note: These weights are estimated from the design drawings. Actual weights may vary based on 
as-built conditions. Licensee shall confirm weights based on actual equipment received. MPC

24/24E/24EF weights are bounding for Trojan design MPC-24E/EF.
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Table 7.1.3 
HI-STAR 100 SYSTEM TORQUE REQUIREMENTS

Fastener Torque (ft-lbs) Pattern 
Overpack Closure Plate Boltst, tt First Pass - Hand Tight Figure 7.1.30 

Second Pass - Wrench Tight 
Third Pass - 700 +50/-50 
960=+254 25 

Fourth Pass -1400 +100/-100 
1725+50/50• 
Final Pass - 2000 +250/-0 

Overpack Vent and Drain Port Cover Plate 12+2/-0 X-pattemn Bolts"• 

Overpack Vent and Drain Port Plugs 45+5/-0 None 

Closure Plate Test Port Plug 45+5/-0 None 

Backfill Tool Test Cover BoltsTT 16+2/-0 X-pattem 

Shear Ring Segments 22+2/-0 None 
Overpack Bottom Cover Bolts 200+20/-0 None 

Pocket Trunnion Plugs Hand Tight None 
Threaded Fuel Spacers Hand Tight None 
MPC Lid Threaded Plugs Hand Tight None 
Impact Limiter Alignment Pin Hand Tight None 

Top Impact Limiter Attachment Bolt 256+10/-0 None 
Bottom Impact Limiter Attachment Bolt 1500+45/-0 None 
Buttress Plate Bolts 150 +10-0 None 
"Ti4e D ; R•It.z, 2504=20/9q Neon 

Transpor FFame Bolte •5-4/. None 

t Detorquing shall be performed by turning the bolts counter-clockwise in 1/3 turn +/- 30 
degrees increments per pass according to Figure 7.1.30 for three passes. The bolts may 
then be removed.  

tt Bolts shall be cleaned and inspected for damage or excessive wear (replaced if necessary) 
and coated with a light layer of Fel-Pro Chemical Products, N-5000, Nuclear Grade 
Lubricant (or equivalent).

r-11-• I AK IliAK 
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Table 7.1.4 
HI- STAR 100 SYSTEM ANCILLARY EQUIPMENT OPERATIONAL DESCRIPTION

Equipment Important To Safety Reference Description 
Classification Figure 

Annulus Not Important To Safety 7.1.17 The Annulus Overpressure System is used for supplemental protection against spent fuel pool 
Overpressure water contamination of the external MPC shell and baseplate surfaces by providing a slight 
System (optional) annulus overpressure. The Annulus Overpressure System consists of the quick disconnects 

water reservoir, reservoir valve and annulus connector hoses. User is responsible for 
supplying demineralized water to the location of the Annulus Overpressure System.  

Annulus Shield Not Important To Safety 7.1.13 A segmented solid shield that is placed at the top of the annulus to provide supplemental 
(optional) shielding to the operators performing cask loading and closure operations. Shield segments are 

installed by hand, no crane or tools required.  
Automated Not Important To Safety 7.1.2b Used for remote welding of the MPC lid, vent and drain port cover plates and the MPC closure 
Welding System ring. The AWS consists of the robot, wire feed system, torch system, weld power supply and 
(optional) gas lines.  

AWS Baseplate Not Important To Safety 7.1.2b The AWS baseplate shield provides supplemental shielding to the operators during the cask 
Shield (optional) closure operations.  

Backfill Tool Not Important to Safety 7.1.28 Used to dry, backfill the HI-STAR 100 annulus and install the HI-STAR 100 overpack vent 
and drain port plugs. The backfill tool uses the same bolts as the HI-STAR 100 overpack vent 
and drain cover plates.  

Blowdown Supply Not Important To Safety 7.1.24 Gas hose with pressure gauge, regulator used for blowdown of the MPC.  
System 
Closure Plate Test Not Important to Safety 7.1.29 Used to helium leakage test the HI-STAR 100 overpack Closure Plate inner mechanical seal.  
Tool 
Cool-Down System Not Important To Safety 7.2.5 The Cool-Down System is a closed-loop forced ventilation cooling system used to gas-cool the 

MPC fuel assemblies down to a temperature water can be introduced without the risk of 
thermally shocking the fuel assemblies or flashing the water, causing uncontrolled pressure 
transients. The Cool-Down System is attached between the MPC drain and vent ports The 
CDS consists of the piping, blower, heat exchanger, valves, instrumentation, and connectors.  
The CDS is used only for unloading operations.  

Drain Connector Not Important To Safety 7.1.17 Used for draining the annulus water following cask closure operations. The Drain Connector 
consists of the connector pipe valve, and quick disconnect for adapting to the Annulus 

I Overpressure System.
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Table 7.1.4 (Continued) 
HI-STAR 100 SYSTEM ANCILLARY EQUIPMENT OPERATIONAL DESCRIPTION
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Equipment Important To Safety Reference Description 
Classification Figure 

Four Legged Sling Not Important To Safety 7.1.12 Used for rigging the HI-STAR 100 overpack upper shield lid, MPC lid, Automated Welding 
and Lifting Rings (controlled under the System Baseplate shield, and Automated Welding System Baseplate Shield. Consists of a 

user's rigging equipment four legged sling, lifting rings, shackles and a main lift link.  
program) 

Helium Backfill Not Important To Safety 7.1.26 Used for helium backfilling of the MPC. System consists of the gas lines, mass flow monitor, 
System integrator, and valved quick disconnect.  
Hydrostatic Test Not Important to Safety 7.1.23 Used to hydrostatically test the MPC primary welds. The hydrostatic test system consists of 
System the gauges, piping, pressure protection system piping and connectors.  
Impact Limiter Not Important to Safety 7.1.10 The impact limiter handling frame is used for installing, removing, handling and storing the 
Handling Frame impact limiters. The impact limiter handling frame consists of the handling frame and rigging, 
Impact Limiters Important to Safety 7.1.11 The impact limiters are used to limit the HI-STAR 100 decelerations to less than 60 g during 

postulated transportation accidents. The impact limiters consist of the top and bottom impact 
limiter and the connecting fasteners.  

Inflatable Annulus Not Important To Safety 7.1.13 Used to prevent spent fuel pool water from contaminating the external MPC shell and 
Seal baseplate surfaces during in-pool operations.  
Lid Retention User designated 7.1.18 The Lid Retention System provides three functions; it guides the MPC lid into place during 
System (optional) underwater installation, establishes lift yoke alignment with the HI-STAR 100 overpack 

trunnions, and locks the MPC lid in place during cask handling operations between the pool 
and decontamination pad. The device consists of the retention disk, alignment pins, lift yoke 
connector links and lift yoke attachment bolts.  

Lift Yoke User designated 7.1.3 Used for HI-STAR 100 overpack cask handling when used in conjunction with the overhead 
crane. The lift yoke consists of the lift yoke assembly and crane hook engagement pin(s). The 
lift yoke is a modular design that allows inspection, disassembly, maintenance and replacement 
of components.  

MPC Fill Pump Not Important To Safety Not shown Large pump used for filling the MPC with spent fuel pool water prior to cask insertion into the 
System (optional) spent fuel pool. Als o used for emptying of the MPC for unloading operations.  
MPC Upending Not Important to Safety 7.1.6 A welded steel frame used to evenly support the MPC during upending operations. The frame 
Frame consists of the main frame, MPC support saddles, two rigging bars, wrap around-straps, and 

strap attachment lugs.



Table 7.1.4 (Continued) 
HI- STAR 100 SYSTEM ANCILLARY EQUIPMENT OPERATIONAL DESCRIPTION

Equipment Important To Safety Reference Description 
Classification Figure 

MSLD (Helium Not Important To Safety Not shown Used for helium leakage testing of the MPC closure welds.  
Leakage Detector) 
MSLD Calibration Not Important To Safety Not shown Traceable leakage sources for periodic calibration of the MSLD.  
Sources 
Overpack Bottom Not Important to Safety Not shown A cup-shaped shield used to reduce dose rates around the HI-STAR 100 overpack bottom end 
Cover (optional) when operated in the horizontal orientation.  
Overpack Test Not Important to Safety 7.1.27 Used to helium leakage test the HI-STAR 100 overpack vent and drain port plug seals.  
Cover 
Personnel Barrier Not Important to Safety 7.1.9 The personnel barrier is a ventilated enclosure cage that fits over the main body of the HI

STAR 100 overpack. The personnel barrier is designed to restrict personnel accessibility to 
the potentially hot surfaces of the HI-STAR 100 overpack. The personnel barrier in 
conjunction with the impact limiters restrict accessibility to all surfaces of the HI-STAR 100 
overpack during transport. The personnel barrier is equipped with locks to prevent 
unauthorized access. The personnel barrier is equipped with a four-legged bridle sling used for 
installation and removal.  

Seal Surface Not Important to Safety 7.1.13 Used to protect the HI-STAR 100 overpack mechanical seal seating surface during loading and 
Protector (optional) MPC closure operations.  
Small Water Pump Not Important To Safety 7.1.22 Used for lowering the MPC water level prior to lid welding. The small water pump consists of 
(optional) the pump, hose and connector fittings.  
Temporary Shield Not Important To Safety 7.1.20 A water-filled segmented tank that fits on the cask neutron shield around the upper forging and 
Ring (optional) provides supplemental shielding to personnel performing cask loading and closure operations.  

Shield segments are installed by hand, no tools are required.  
Threaded Inserts Not Important To Safety Not shown Used to fill the empty threaded holes in the HI-STAR 100 overpack and 

MPC.  
Tie-Down Not Important to Safety 7.1.11 The tie-down is a horse-shoe shaped collar that secures the HI-STAR 100 top end to the 

transport frame. The tie-down is secured by multiple bolts.  
Transport Frame Not Important To Safety 7.1.6 A welded steel frame used to support the HI-STAR 100 overpack during on-site movement 

and upnig'o..nnigOperatiOne. The framet consigts of the rotation tr-unnions, Mai 
_________frame0 beamci and front sa~d4le

HI-STAR SAR 
REPORT HI-951251

Proposed Rev. 10
7.1-36

(



(
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HI-STAR 100 SYSTEM ANCILLARY EQUIPMENT OPERATIONAL DESCRIPTION
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Equipment Important To Safety Reference Description 
Classification Figure 

Transport Vehicle Not Important to Safety Not Shown Any flatbed rail car, heavy haul trailer or other device used to transport the loaded HI-STAR 
100 overpack.  

Vacuum Drying Not Important To Safety 7.1.25 Used for removal of residual moisture from the MPC and HI-STAR 100 Overpack annulus 
System following water draining. Used for evacuation of the MPC to support backfilling operations.  

Used to support test volume samples for MPC unloading operations. The VDS consists of the 
vacuum pump, piping, skid, gauges, valves, inlet filter, flexible hoses, connectors, control 
system.  

Vacuum Drying Not Important to Safety Not Shown Optional item used to improve the Vacuum Drying System pump efficiency. The condenser 
System Fore-Line removes water from the vacuum stream prior to the vacuum pump.  
Condenser 
(optional) 
Vent and Drain Not Important To Safety 7.1.21 Used to drain, dry, inert and fill the MPC through the vent and drain ports. The vent and drain 
RVOAs (optional) RVOAs allow the vent and drain ports to be operated like valves and prevent the need to hot 

tap into the penetrations during unloading operation.  
Warming Pad Not Important to Safety Not Shown Used to improve vacuum drying time for older and colder fuel assemblies. The pad consists of 
(optional) the heater pad, heater, circulation pump, expansion tank, hoses and fittings. Other 

configurations are acceptable.  
Water Totalizers Not Important To Safety 7.1.22 and Used for water pump -down prior to lid welding operations and water removal for MPC helium 

7.1.24 leakage testing.  
Weld Removal Not Important To Safety 7.2.2b Semi-automated weld removal system used for removal of the MPC to shell weld, MPC to 
System (optional) closure ring weld and closure ring to MPC shell weld. The WRS mechanically removes the 

welds using a high-speed cutter.



Table 7.1.5 
HI-STAR 100 SYSTEM INSTRUMENTATION SUMMARY FOR LOADING AND 

UNLOADING OPERATIONSt 

Note: 
The following list summarizes the instruments identified in the procedures for cask loading and 
unloading operations. Alternate instruments are acceptable as long as they can perform 
appropriate measurements.  

Instrument Function 
Dose Rate Monitors/Survey Monitors dose rate and contamination levels and ensures 
Equipment proper function of shielding. Ensures assembly debris is not 

inadvertently removed from the spent fuel pool during 
overpack removal.  

Flow Rate Monitor Monitors the air flow rate during assembly cool-down.  

Helium Mass Flow Monitor Determines the amount of helium introduced into the MPC 
during backfilling operations. Includes integrator.  

Helium Mass Spectrometer Ensures leakage rates of welds are within acceptance criteria.  
Leak Detector (MSLD) 
Helium Pressure Gauges Ensures correct helium backfill pressure during backfilling 

operation.  
Volumetric Testing Rig Used to assess the integrity of the MPC lid-to-shell weld.  

Pressure Gauge Ensures correct helium pressure during fuel cool-down 
operations.  

Hydrostatic Test Pressure Used for hydrostatic testing of MPC lid-to-shell weld.  
Gauge 
Temperature Gauge Monitors the state of fuel cool-down prior to MPC flooding.  

Temperature Probe For fuel cool-down operations 

Vacuum Gauges Used for vacuum drying operations and to prepare an MPC 
evacuated sample bottle for MPC gas sampling for unloading 
operations.  

Water Pressure Gauge Used for performance of the MPC Hydrostatic Test.  

Water Totalizer Used for water pump-down prior to lid welding operations 
and water removal for MPC helium leakage testing.  

All instruments require calibration. See figures at the end of this section for additional instruments, 
controllers and piping diagrams.
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Table 7.1.6 
HI-STAR 100 OVERPACK SAMPLE INSPECTION CHECKLIST 

Note: 
This checklist provides the basis for establishing a site-specific inspection checklist for the HI
STAR 100 overpack. Specific findings shall be brought to the attention of the appropriate site 
organizations for assessment, evaluation and potential corrective action prior to use.  

rn-STAR 100 Overpack Closure Plate: 

1. Lilting rings shall be inspected for general condition and date of required load test 
certification.  

2. The test port shall be inspected for dirt and debris, hole blockage, thread condition, presence 
or availability of the port plug and replacement mechanical seals.  

3. The mechanical seal grooves shall be inspected for cleanliness, dents, scratches and gouges 
and the presence or availability of replacement mechanical seals.  

4. The painted surfaces shall be inspected for corrosion and chipped, cracked or blistered paint.  
5. All closure plate surfaces shall be relatively free of dents, scratches, gouges or other damage.  
6. The vent port plug shall be inspected for thread condition, and sealing surface condition 

(scratches, gouges).  
7. Overpack vent port shall be inspected for presence or availability of port plugs, hole 

blockage, plug seal seating surface condition.  
8. Overpack vent port cover plate shall be inspected for cleanliness, scratches, dents, and 

gouges, availability of retention bolts, availability of replacement mechanical seals.  

rn-STAR 100 Overpack Main Body: 

1. The impact limiter attachment bolt holes shall be inspected for dirt and debris and thread 
condition.  

2. The mechanical seal seating surface shall be inspected for cleanliness, scratches, and dents or 
gouges.  

3. The drain port plug shall be inspected for thread condition, and sealing surface condition 
(scratches, gouges).  

4. The closure plate bolt holes shall be inspected for dirt, debris and thread damage.  
5. Painted surfaces shall be inspected for corrosion and chipped, cracked or blistered paint.  
6. Trunnions shall be inspected for deformation, cracks, thread damage, end plate damage, 

corrosion, excessive galling, damage to the locking plate, presence or availability of locking 
plate and end plate retention bolts.  

HI-STAR SAR Proposed Rev. 10 
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Table 7.1.6 
HI-STAR 100 OVERPACK SAMPLE INSPECTION CHECKLIST 

(continued) 

7. Deleted. Peket ru-..ion ... es.es shag. be 4inpected fer indicatie•.. of over s.. ing (.e., 
Gracke, defermationl, exeic wear) 

8. Overpack drain port cover plate shall be inspected for cleanliness, scratches, dents, and 
gouges, availability of retention bolts, availability of replacement mechanical seals.  

9. Overpack drain port shall be inspected for presence or availability of port plug, availability of 
replacement mechanical seals, hole blockage, plug seal seating surface condition.  

10. Annulus inflatable seal groove shall be inspected for cleanliness, scratches, dents, gouges, 
sharp corners, burrs or any other condition that may damage the inflatable seal.  

11. The overpack rupture disks shall be inspected for presence or availability and the top surface 
of the disk shall be visually inspected for holes, cracks, tears or breakage.  

12. The nameplate shall be inspected for presence and general condition.  
13. The removable shear ring shall be inspected for fit and thread condition.
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Table 7.1.7 
MPC SAMPLE INSPECTION CHECKLIST

Note: 
This checklist provides the basis for establishing a site-specific inspection checklist for MPC.  
Specific findings shall be brought to the attention of the appropriate site organizations for 
assessment, evaluation and potential corrective action prior to use.  

MPC Lid and Closure Ring 
1. The MPC lid and closure ring surfaces shall be relatively free of dents, gouges or other 

shipping damage.  
2. The drain line shall be inspected for straightness, thread condition, and blockage.  
3. Upper fuel spacers (if used) shall be inspected for availability and general condition. Plugs 

shall be available for non-used spacer locations.  
4. Lower fuel spacers (if used) shall be inspected for availability and general condition.  
5. Drain and vent port cover plates shall be inspected for availability and general condition.  
6. Serial numbers shall be inspected for readability.  

MPC Main Body: 
1. All visible MPC body surfaces shall be inspected for dents, gouges or other shipping damage.  
2. Fuel cell openings shall be inspected for debris, dents and general condition.  
3. Lift lugs shall be inspected for general condition.  
4. Verify proper MPC basket type for contents.
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REMOVE PERSONNEL BARRIER 
PERFORM RECEIPT INSPECTION 
SURVEY HI-STAR 100 OVERPACK 
REMOVE IMPACT LIMITERS 
REMOVE TIE-DOWN 
UPEND HI-STAR 100 OVERFACK 
REMOVE HI-STAR CLOSURE PLATE 
INSTALL MPC 
INSTALL UPPER FUEL SPACERS 
INSTALL LOWER FUEL SPACERS 
FILL MPC AND ANNULUS 
INSTALL ANNULUS SEAL 
PLACE HI-STAR IN SPENT FUEL POOL 
LOCATION: SPENT FUEL POOL 
LOAD FUEL ASSEMBLIES INTO MPC 
PERFORM ASSEMBLY IDENTIFICATION 
VERIFICATION 
INSTALL DRAIN LINE TO MPC LID 
ALIGN MPC LID AND LIFT YOKE 
INSTALL MPC LID 
REMOVE HI-STAR FROM SPENT FUEL 
POOL AND PLACE IN PREPARATION 
AREA 
LOCATION: CASK PREPARATION AREA 
DECONTAMINATE HI-STAR 100 BOTTOM 
SET HI-STAR 100 IN CASK PREPARATION 
AREA 
MEASURE DOSE RATES AT MPC LID 
DECONTAMINATE HI-STAR 100 AND LIFT 
YOKE 
INSTALL TEMPORARY SHIELD RING 
REMOVE INFLATABLE ANNULUS SEAL 
LOWER ANNULUS WATER LEVEL 
SLIGHTLY 
SMEAR MPC LID TOP SURFACES
INSTALL ANNULUS SHIELD 
LOWER MPC WATER LEVEL 
WELD MPC LID

-INSTALL PERSONNEL BARRIER

Figure 7.1.1; Loading Operations Flow Diagram
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PERFORM VOLUMETRIC EXAM OF MPC 
LID WELD 
RAISE MPC WATER LEVEL 
PERFORM HYDRO TEST ON MPC 
PERFORM LEAKAGE TESTING 
DRAIN MPC 
MEASURE VOLUME OF WATER DRAINED 
VACUUM DRY MPC 
PERFORM MPC DRYNESS VERIFICATION 
TEST 
BACKFILL MPC 
WELD VENT AND DRAIN PORT COVER 
PLATES 
PERFORM NDE ON COVER PLATE WELDS 
PERFORM LEAKAGE TEST ON COVER 
PLATES 
WELD MPC CLOSURE RING 
PERFORM NDE ON CLOSURE RING 
WELDS 
DRAIN ANNULUS 
PERFORM SURVEYS ON HI-STAR 
INSTALL HI-STAR CLOSURE PLATE 
REMOVE TEMPORARY SHIELD RING 
PERFORM FINAL SURVEYS ON HI-STAR 

LOCATION: RECEIVING FACILITY 
PERFORM SHIELDING EFFECTIVENESS 
TEST 
DOWNEND HI-STAR 100 OVERPACK 
INSTALL IMPACT LIMITERS 
SURVEY HI-STAR 100 OVERPACK 
INSTALL TIE-DOWN 
PERFORM FINAL INSPECTION

Rev. 7
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MPC INSTALLATION IN HI-STAR

3. MPC AND ANNULUS FILLING
HI-STAR PLACEMENT IN THE 
SPENT FUEL POOL

•. ° * , . L J .* .,

Figure 7.1.2a; Major HI-STAR 100 Loading Operations (Sheet 1 of 3)
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Figure 7.1.2b; Major HI-STAR 100 Loading Operations (Sheet 2 of 3)
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Figure 7.1.2c; Major HI-STAR 100 Loading Operations (Sheet 3 of 3)
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Figure 7.1.3; Lift Yoke Engagement and Vertical HI-STAR Handling
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Figure 7.1.4; HI-STAR Upending/Downending
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Figure 7.1.5: HI-STAR 100 Overpack Rigging for Horizontal Handling
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Figure 7.1.6; MPC Upending In The MPC Upending Frame
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Figure 7.1.7;MPC Rigging For Vertical Lifts
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ORIENTATION DEPENDING ON THE SPECIFIC 
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Figure 7.1.8; MPC Alignment in HI-STAR
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Figure 7.1.9; Personnel Barrier Removal and Installation
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Figure 7.1.10; Impact Limiter Handling
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Figure 7.1.11; HI-STAR 100 Impact Limiter and Bolting
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Figure 7.1.12; MPC Lid And HI-STAR Accessory Rigging (Closure Plate
Shown)
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M PC

ANNULUS 
WATER

ANNULUS SEAL

CLOSURE PLATE BOLT HO, 

SEAL SURFACE PROTECTOR 

SEAL SURFACE 

ANNULUS SHIELD -

ANNULUS SHIELD AND SEAL
SURFACE PROTECTOR

Figure 7.1.13; Annulus Shield/Annulus Seal Surface Protector
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MPC LID

UPPER FUEL SPACER LOWER FUEL SPACER

Note: Lengths are based on specific fuel assembly type to be stored.  

Figure 7.1.14; Fuel Spacers
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SQUARE CAP DRIVE NUT

METALLIC CAP SEAL

CAP BREATHER HOLES

DRAIN PORT SHIELD BLOCK

DRAIN PORT CAP

MPC LID

REDUCER
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Figure 7.1.15; Drain Port Details
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Figure 7.1.16; Drain Line Positioning
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Detail A 
Reservoir VaLve Waier Reservior 
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Figure 7.1.17; Annulus Overpressure System 
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MPC LID LIFTING BOLT 
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Figure 7.1.18; HI-STAR 100 Lid Retention System in Exploded View
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Figure 7.1.19; Drain Line Installation
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ASSEMBLED VIEW

EXPLODED VIEW

Figure 7.1.20; Temporary Shield Ring
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REMOVABLE VALVE 
OPERATING ASSEMBLY 
(OPEN POSITION)

REMOVABLE VALVE 
OPERATING ASSEMBLY 
(CLOSED POSITION)

GAS 

VENT/DRAIN CAI

Figure 7.1.21; MPC Vent and Drain Port RVOA Connector
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Figure 7.1.22; MPC Water Pump-Down for MPC Lid Welding Operations 
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Figure 7.1.23; MPC Air Displacement and Hydrostatic Testing 
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Figure 7.1.24; MPC Blowdown and Helium Injection for Leak Testing

HI-STAR SAR 
REPORT HI-951251

Rev. 7

VB-2

[E



VACUUM DRYING SKID

RVOA PRESSURE 
GAUGE

RV[A 
BODY 
VENT

RVOA 
PACKING 
INJECTION 
PORT

TO WASTE 
GAS TREATMENT 
OR FUEL POOL

Figure 7.1.25; Vacuum Drying System
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Figure 7.1.26; Helium Backfill System 
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Figure 7.1.27; HI-STAR 100 Overpack Test Cover
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Figure 7.1.28; HI-STAR 100 Backfill Tool 
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Figure 7.1.29; HI-STAR 100 Closure Plate Test Tool
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Figure 7.1.30; HI-STAR Closure Plate Bolt Torquing Pattern
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PROCEDURE FOR UNLOADING THE HI-STAR 100 SYSTEM IN THE
SPENT FUEL POOL 

7.2.1 Overview of HI-STAR 100 System Unloading Operations 

ALARA Note: 
The procedure described below uses the Weld Removal System, a remotely operated system 
that mechanically removes the welds. Users may opt to remove some or all of the welds using 
hand operated equipment. The decision should be based on dose rates, accessibility, degree of 
weld removal, and available tooling and equipment.  

The HI-STAR 100 System unloading procedures describe the general actions necessary to 
prepare the MPC for unloading, cool the stored fuel assemblies in the MPC, flood the MPC 
cavity, remove the lid welds, unload the spent fuel assemblies, and recover the HI-STAR 100 
overpack and empty MPC. These procedures are only used to respond to extreme abnormal 
events. Special precautions are outlined to ensure personnel safety during the unloading 
operations, and to prevent the risk of MPC over-pressurization and thermal shock to the stored 
spent fuel assemblies. Figure 7.2.1 shows a flow diagram of the HI-STAR 100 overpack 
unloading operations. Figure 7.2.2 illustrates the major HI-STAR 100 overpack unloading 
operations.  

Refer to the boxes of Figure 7.2.2 for the following description. The HI-STAR 100 overpack is 
received from the carrier, inspected and surveyed. The personnel barrier is removed and the 
impact limriters 4•--fi~o are removed. The HI-STAR 100 overpack is upended and returned 
to the fuel building (Box 1). The HI-STAR 100 overpack vent port cover plate is removed and a 
gas sample is drawn from the HI-STAR 100 overpack annulus to determine the condition of the 
MPC confinement boundary. The annulus is depressurized and the HI-STAR 100 overpack 
closure plate is removed (Box 2). The ltemporary 4shield R-ing is installed on the HI-STAR 
100 overpack upper section. The Temporary Shield Ring and annulus are filled with phant 
eilean water. The annulus shield is installed to protect the annulus from debris 

produced from the lid removal process. The MPC closure ring above the vent and drain ports and 
the vent and drain port cover plates are core-drilled and removed to access the vent and drain 
ports. (Box 3). The design of the vent and drain ports use metal-to-metal seals that prevent rapid 
decompression of the MPC and subsequent spread of contamination during unloading. The vent 
RVOA is attached to the vent port and an evacuated sample bottle is connected. The vent port is 
slightly opened to allow the sample bottle to obtain a gas sample from inside the MPC. A gas 
sample is performed to assess the condition of the fuel assembly cladding. If necessary, &he 
MPC is cooled using a closed-loop heat exchanger to reduce the MPC internal temperature to 
allow water flooding (Box 4). The cool-down process gradually reduces the cladding 
temperature to a point where the MPC may be flooded with water without thermally shocking 
the fuel assemblies or over-pressurizing the MPC from the formation of steam. Following the 
fuel cool-down, the MPC is filled with water at a specified rate (Box 5). The Weld Removal 
System then removes the MPC lid to MPC shell weld. The Weld Removal System is removed 
with the MPC lid left in place (Box 6).  

HI-STAR SAR Proposed Rev. 10 
REPORT HI-951251 7.2-1

7.2



The top surfaces of the HI-STAR 100 overpack and MPC are cleared of metal shavings. The 
inflatable annulus seal is installed and pressurized. The MPC lid is rigged to the lift yoke or lid 
retention system and the lift yoke is engaged to the HI-STAR 100 overpack lifting trunnions.  
The HI-STAR 100 overpack is placed in the spent fuel pool and the MPC lid is removed (Box 7).  
All fuel assemblies are returned to the spent fuel storage racks and the MPC fuel cells are 
vacuumed to remove any assembly debris and crud (Box 8). The HI-STAR 100 overpack and 
MPC are returned to the designated preparation area (Box 9) where the MPC water is pumped 
back into the spent fuel pool, liquid radwaste system or other approved location. The annulus 
water is drained and the MPC and overpack are decontaminated (Box 10 and 11).  

7.2.2 HI-STAR 100 Overpack Packaging Receipt 

1. Recover the shipping documentation from the carrier along with the keys to the personnel 
barrier locks.  

2. Remove the personnel barrier (See Figure 7.1.9) and perform a partial visual inspection 
of the HI- STAR 100 overpack to verify that there are no outward visual indications of 
impaired physical conditions. Identify any significant indications to the cognizant 
individual for evaluation and resolution.  

ALARA Warning: 
Dose rates around the unshielded bottom end of the HI-STAR 100 overpack may be higher that 
other locations around the overpackc Workers should exercise appropriate ALARA controls 
when working around the bottom end of the HI-STAR 100 overpack.  

3. If necessary, remove the overpack from the transport vehicle. See Figure 7.1.5.  

-4. Remove the impact limiters as follows: 

a. Record the impact limiter security seal serial numbers and verify that they match 
the corresponding shipping documentation, as applicable.  

b. Clip the security seal wires and remove the security seals and wires.  

c. Attach the impact limiter handling frame as shown on Figure 7.1.10.  

Caution: 
The slings should be preloaded to the impact limiter weight plus the weight of the impact 
limiter handling frame prior to removal of the impact limiter bolts. (See Table 7.1.1) This will 
prevent movement of the impact limiter and damage to the bolts from excessive lift pressure 
during bolt removal.  

d. Using the load cell, apply the correct lift load. See Table 7.1.1.  

e. Remove the bolts securing the impact limiter to the overpack. See Figure 7.1.11.  
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f Remove the impact limiter and store the impact limiter in a site-approved 
location.  

g. Repeat Steps 3.c. through 3.1 for the other impact limiter.  

4-5. Complete the HI-STAR 100 overpack visual inspection to verify that there are no 
outward visual indications of impaired physical conditions. Identify any significant 
indications to the cognizant individual for evaluation and resolution.  

Note: 
On receipt of the loaded or empty HI-STAR 100 packaging, the accessible external surfaces of 
the HI-STAR 100 packaging (HI-STAR 100 overpack, impact limiters, personnel barrier, tie
down, transport frame and transport vehicle) shall be surveyed for removable radiological 
contamination and show less than 2200 dpm/100 cm2 from beta and gamma emitting sources, 

and 220 dpm/100 cm2 from alpha emitting sources.  

-56. Perform a radiation survey and removable contamination survey. Record the results on 
the shipping documentation.  

6-.7. Verify that the HI-STAR 100 overpack neutron shield rupture discs are installed and 
intact. Identify any non-conformances to the cognizant individual for evaluation and 
resolution.  

--8. If necessary, upend the HI-STAR 100 overpack in accordance with Section 7.1.2.  

4.9. Transfer the HI-STAR 100 overpack to the fuel building.  

-9.10. Remove the buttress plate. See Figure 7.1.11 and 7.1.12.  

4-0411. Place the HI-STAR 100 overpack in the designated preparation area.  

7.2.3 Preparation for Unloading 

ALARA Warning: 
Gas sampling is performed to assess the condition of the MPC confinement boundary. If a 
leak is discovered in the MPC boundary, the user's Radiation Control organization may require 
special actions to vent the HI-STAR 100.  

1. Perform annulus gas sampling as follows: 

a. Remove the overpack vent port cover plate and attach the backfill tool with a 
sample bottle attached. See Figure 7.2.3. Store the cover plate in a site-approved 
location.  

b. Using a vacuum pump, evacuate the sample bottle and backfill tool.  

c. Slowly open the vent port plug and gather a gas sample from the annulus.  
Reinstall the HI- STAR 100 overpack vent port plug.  
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d. Evaluate the gas sample and determine the condition of the MPC confinement 
boundary.  

2. If the confinement boundary is intact (i.e., no radioactive gas is measured) then vent the 
overpack annulus by removing the overpack vent port seal plug (using the backfill tool).  
Otherwise vent the annulus gas in accordance with instructions from Radiation 
Protection.  

3. Remove the closure plate bolts. See Table 7.1.3 for de-torquing requirements. Store the 
closure plate bolts in a site-approved location.  

4. Remove the overpack closure plate. See Figure 7.1.12 for rigging. Store the closure plate 
on cribbing to protect the seal seating surfaces.  

5. Install the HIl- STAR 100 overpack Seal Surface Protector (See Figure 7.1.13).  

Warning: 
Annulus fill water may flash to steam due to high MPC shell temperatures. Water addition 
should be performed in a slow and controlled manner.  

6. Remove the HI-STAR 100 overpack drain port cover and port plug and install the drain 
connector. Store the drain port cover plate and port plug in an approved storage location.  

7. Slowly fill the annulus area with plapA dt 1 r"l,2izedtlean water to approximately 4 
inches below the top of the MPC shell and install the annulus shield. The annulus shield 
reduces the dose around the annulus area and prevents debris from entering the annulus 
during MPC lid weld removal operations. See Figure 7.1.13.  

8. Remove the MPC closure welds as follows: 

ALARA Note: 
The following procedures describe weld removal using the Weld Removal System. The Weld 
Removal System removes the welds with a high speed machine tool head. A vacuum head is 
attached to remove a majority of the metal shavings. Other methods of opening the MPC are 
acceptable.  

ALARA Warning: 
Weld removal may create an airborne radiation condition. Weld removal must be performed 
under the direction of the user's Radiation Protection organization.  

a. Install bolt plugs and/or waterproof tape on the closure plate bolt holes.  

b. Install the Weld Removal System on the MPC lid and core drill through the 
closure ring and vent and drain port cover plate welds.  

9. Access the vent and drain ports.
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10. Remove the v.ent pot cover e plat. wld•. and .....v 
shavings from around the vent and drain ports.

tfe vent p• cove.r p.ate.metal

11. Take an MPC gas sample as follows: 

a. Attach the RVOA to the vent port (See Figure 7.1.21).  

b. Attach a sample bottle to the vent port RVOA as shown on Figure 7.2.4.  

c. Using the Vacuum Drying System, evacuate the RVOA and Sample Bottle.  

d. Slowly open the vent port cap using the RVOA and gather a gas sample from the 
MIPC internal atmosphere.  

e. Close the vent port eap-and disconnect the sample bottle.

ALARA Note: 
The gas sample analysis is performed to determine the condition of the fuel cladding in the 
MPC. The gas sample may indicate that fuel with damaged cladding is present in the MPC.  
The results of the gas sample test may affect personnel protection and how the gas is processed 
during MPC depressurization.

f. Turn the sample bottle over to the site's Radiation Protection or Chemistry 
Department for analysis.  

g. Install the RVOA in the drain port.  

12. Perform Fuel Assembly Cool-Down, if necessary, and MPC re-flooding as follows: 

a. Ensure that MPC cavity gas temperature is less than 200OF using the appropriate 
cooldown means a determined by a thermal evaluation. This may require no 
action, cooling to the exterior ofthe canister, or use of the helium cooldown 
system, based on the decay heat of contents of the MPC at the time of unloading.  

h-.1110-;-that the helium eaz sezfuesRcala is teto less than 100 i~sie.

n (men thA helinm '�n". �innI'.' x'nIv� tn nnr�e the � liner. nt nir

Note; 

Thweeolant flow. drcion; iffinto4 t-he dm4Ain-port and 0ou1t o8 f t-he R Ent por.  

d-GConlirma tihe heat exchanger cool)!An;t flow irctcn
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ALARA Note: 
The MPC vent and drain ports are equipped with metal-to-metal seals to minimize leakage and 
withstand the long-term effects of temperature and radiation. The vent and drain port design 
prevents the need to hot tap into the penetrations during unloading operation and eliminate the 
risk of a pressurized release of gas from the MPC.

I

.1 II •



presue tc N4PC pre-s-surez. Cose- the helium supply valve.  

t Sart the0 g as colrs._ _ 

t. OPenl the venit and dain port eaps using the RAVOAs.  

b. Deleted. S;tart tahe bloer ad- monitor49 the gas exit temneraturv. Cont4inue- th-e e
c ...... down o pra.ions un the gas exit temperature i,-_ 22 on 
shall b@ met prior to initiation of4 F@ r flooding oprations-

F. Thptese conditionis

Note: 
If auxiliary cooling of the MPC was used to bring the internal temperature below 200 'F, 
-Wwater filling should commence immediately after the completion of fuel cool-down operations 
to minimize prevent fuel assembly heat-up. Prepare the water fill and vent lines in advance of 
water filling.  

iPe.pata the wA t fill And lines As she 9A on Figure 7.1.23. Rso ue the wete port li 
e veral ft bloewh the spent f4ed polet surface o to the radonast gas faclity. Tum 

-. sonffnhe t blotw lane discomnet the gas ineas te the veant and drain port R caOp.  
Attach tho a eot oine to therm vent pxr and slowly open the vent line val.e to 
dopressauriethe ARMPG.  

Jpc. Attach the water fill line to the MPC dain-pe4 and slowly open the water supply 
valve and establish a pressure less than 90 psi. Fill the MPC until bubbling from 
the vent line has terminated. Close the water supply valve on completion.  

k-.d. Disconnect both lines from the drain and vent ports leaving the drain port cap 
open to allow for thermal expansion of the water during MPC lid weld removal.  

Le. Remove the closure ring-to-MPC shell weld and the MPC lid-to-shell weld using 
the Weld Removal System and remove the Weld Removal System. See Figure 
7.1.12 for rigging.  

m.f Vaewa'•m Clean the top surfaces of the MPC and the HI-STAR 100 overpack to 
remove any metal shavings.  

13. Install the inflatable annulus seal as follows: 

Caution: 
Do not use any sharp tools or instruments to install the inflatable seal.  

a. Remove the annulus shield.  

b. Manually insert the inflatable seal around the MPC. See Figure 7.1.13.  

c. Ensure that the seal is uniformly positioned in the annulus area.  
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d. Inflate the seal between 30 and 35 psig or as directed by the manufacturer.

e. Visually inspect the seal to ensure that it is properly seated in the annulus.  
Deflate, adjust and inflate the seal as necessary.  

14. Place HI-STAR 100 overpack in the spent fuel pool as follows: 

a. Engage the lift yoke to the HI-STAR 100 overpack lifting trunnions, remove the 
MPC lid lifting threaded inserts and attach the MPC lid slings or Lid Retention 
System to the MPC lid.  

b. If the Lid Retention System is used, inspect the lid bolts for general condition.  
Replace worn or damaged bolts with new bolts.  

c. Install the Lid Retention System bolts if the Lid Retention System is used.  

ALARA Note: 
The Annulus Overpressure System is used to provide additional protection against MPC 
external shell contamination during in-pool operations. The Annulus Overpressure System is 
equipped with double locking quick disconnects to prevent inadvertent draining. The reservoir 
valve must be closed to ensure that the annulus is not inadvertently drained through the 
Annulus Overpressure System when the cask is raised above the level of the annulus reservoir.  

d. If used, fill the Annulus Overpressure System lines and reservoir with 
demineralized water and close the reservoir valve. Attach the Annulus 
Overpressure System to the HI-STAR 100 overpack. ;ia the quick diseonect.  
See Figure 7.1.17.  

Warning: 
Cask placement in the spent fuel pool is the heaviest lift that occurs during the HI-STAR 100 
unloading operations. The HI-STAR 100 trunnions must not be subjected to lifted loads in 
excess of 250,000 lbs. Users must ensure that plant-specific lifting equipment is qualified to 
lift the expected load. Users may elect to pump a measured quantity of water from the MPC 
prior to placement of the HI-STAR 100 in the spent fuel pool. See Table 7.1.1 and 7.1.2 for 
weight information.  

e. Position the HI-STAR 100 overpack over the cask loading area. i th- the- basket 
aigneod to the orlig-4Aientatn ofthe spent fuel racks-.  

ALARA Note: 
Wetting the components that enter the spent fuel pool may reduce the amount of 
decontamination work to be performed later.  

f Wet the surfaces of the HI- STAR 100 overpack and lift yoke with plant 
demineralized water while slowly lowering the HI-STAR 100 overpack into the 
spent fuel pool.  

HI-STAR SAR Proposed Rev. 10 
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g. When the top of the -Hi- STAR 100 overpack reaches the approximate elevation of 
the reservoir, open-start the Annulus Overpressure System v-•Avwater 
flow. Maintain the reservoir water level at approximately 3/4 full the entire time 
the cask is in the spent fuel pool.  

11. If the Lid Retention System is used, remove the lid retention bolts when the top of 
the HI-STAR 100 overpack is accessible from the operating floor.  

Place the HI-STAR 100 overpack on the floor of the cask loading area and 
disengage the lift yoke. Visually verify that the lift yoke is fully disengaged

Note: 
An underwater camera or other suitable viewing device may be used for monitoring the 
underwater operations.  

j- Apply slight tension to the lift yoke and visually verify proper disengagement of 
the lift yoke from the trnnnions.  

k. Remove the lift yoke, MPC lid and drain line from the pool in accordance with 
directions from the site's Radiation Protection personnel. Spray the equipment 
with de. A~-alized-lean water as 4hey-it is removed from the pool.  

Warning: 

The MPC lid and unloaded MPC may contain residual contamination. All work done on the 
unloaded MPC should be carefully monitored and performed.  

L Disconnect the drain line from the MPC lid

mn Store the MPC lid components in an approved location. Disengage the lift yoke 
from MPC lid. Remove any upper fuel spacers using the same process as was 
used in the installation.  

n. Disconnect the Lid Retention System if used.  

7.2.4 MPC Unloading 

1. Remove the spent fuel assemblies from the MPC using applicable site procedures.  

2. Vaeu'um Clean the cells of the MPC to remove any debris or corrosion products.  

3. Inspect the open cells for presence of any remaining items. Remove them as appropriate.  

7.2.5 Post-Unloading Operations 

1. Remove the HI- STAR 100 overpack and the unloaded MPC from the spent fuel pool as 
follows: 

a. Engage the lift yoke to the top trunnions.
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b. Apply slight tension to the lift yoke and visually verify proper engagement of the 
lift yoke to the trunnions.  

c. Raise the HI-STAR 100 overpack until the I-STAR 100 overpack flange is at 
the surface of the spent fuel pool.  

ALARA Warning: 
Activated debris may have settled on the top face of the HI-STAR 100 overpack during fuel 
unloading.  

d. Measure the dose rates at the top of the HI-STAR 100 overpack in accordance 
with plant radiological procedures and flush or wash the top surfaces to remove 
any highly-radioactive particles.  

e. Raise the top of the HI-STAR 100 overpack and MPC to the level of the spent 
fuel pool deck.  

f Close the Annulus Overpressure System reservoir valve if the Annulus 
Overpressure System was used.  

g. As necessary, useJJing a water pump; to lower the water level in the MPC 
approximately 12 inches to prevent splashing during cask movement.  

ALARA Note: 
To reduce contamination of the HI-STAR 100 overpack, the surfaces of the HI-STAR 100 
overpack and lift yoke should be kept wet until decontamination can begin.  

I. Remove the HI-STAR 100 overpack from the spent fuel pool while spraying the 
surfaces with plant demineralized water.  

i Disconnect the Annulus Overpressure System from the HI- STAR 100 overpack 
via the quick disconnect. Drain the Annulus Overpressure System lines and 
reservoir.  

j. Place the HI-STAR 100 overpack in the designated preparation area.  

k. Disengage the lift yoke.  

L. Perform decontamination on the HI-STAR 100 overpack and the lift yoke.  

2. Carefully decontaminate the area above the inflatable seal. Deflate, remove, and store the 
seal in an approved plant storage location.  

3. Using a water pump, pump the remaining water in the MPC to the spent fuel pool or 
liquid radwaste system.  

4. Drain the water in the annulus.  
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Remove the MPC from the HI-STAR 100 overpack and decontaminate the MPC as 
necessary.  

Decontaminate the Hl-STAR 100 overpack.  

Remove any bolt plugs, seal surface protector and/or waterproof tape from the HI- STAR 
100 overpack top bolt holes.  

Move the H-STAR 100 overpack and MPC for further inspection, corrective actions, or 
disposal as necessary.
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LOCATION: CASK RECEIVING AREA

DECONTAMINATE MPC AND HI-STAR

Figure 7.2.1; Unloading Operations Flow Diagram
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REMOVE PERSONNEL BARRIER 
PERFORM CASK SURVEY AND RECEIPT INSPECTION 
REMOVE IMPACT LIMITERS 
REMOVE TIE-DOWN 
UPEND HI-STAR OVERPACK 
PLACE HI-STAR IN DESIGNATED PREPARATION AREA 
LOCATION: CASK PREPARATION AREA 
GATEHR ANNULUS GAS SAMPLE 
DEPRESSURIZE HI-STAR ANNULUS 
REMOVE HI-STAR CLOSURE PLATE 
FILL ANNULUS 
INSTALL ANNULUS SHIELD 
REMOVE MPC CLOSURE RING 
REMOVE MPC VENT PORT COVER PLATE AND SAMPLE MPC GAS 
REMOVE MPC DRAIN PORT COVER PLATE 

PERFORM MPC COOL-DOWN 
FILL MPC CAVITY WITH WATER 
REMOVE MPC LID TO SHELL WELD 

INSTALL INFLATABLE SEAL 
PLACE HI-STAR IN SPENT FUEL POOL 
LOCATION: SPENT FUEL POOL 
REMOVE MPC LID 
DISCONNECT DRAIN LINE 
REMOVE SPENT FUEL ASSEMBLIES FROM MPC 
VACUUM CELLS OF MPC 
REMOVE HI-STAR FROM SPENT FUEL POOL 
LOCATION: CASK PREPARATION AREA 
LOWER WATER 4LEVEL IN MPC 
PUMP REMAINING WATER IN MPC TO SPENT FUEL POOL 
REMOVE MPC FROM HI-STAR



.HI-STAR 100 RECOVERY 2. HI-STAR 100 GAS SAMPLING 
FROM TRANSPORT AND CLOSURE PLATE REMOVAL 

• '. ..... . . . . . .  

- .~~ ~ . . .. - . - . ,. . . .. . .  

MPC CLOSURE RING REMOVAL MPC COOLDOWN 

AND MPC GAS SAMPLING 

DETAIL 

Figure 7.2.2a; Major HI-STAR 100 Unloading Operations (Sheet 1 of 3) 
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MPC WATER FILLING

HI-STAR PLACEMENT IN THE 
SPENT FUEL PDOL

.........

6 , MPC LID VELD REMOVAL

FUEL ASSEMBLY UNLOADINGE,

II

Figure 7.2.2b; Major HI-STAR 100 Unloading Operations (Sheet 2 of 3)
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VACUUM DRYING SKID

"0

VS-1

Figure 7.2.3; HI-STAR Annulus Gas Sampling
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VACUUM DRYING SKID

V&.3 

Lr Q~Y~WASTE GAS

Figure 7.2.4; MPC Gas Sampling in Preparation for Unloading
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HELIUM COOLING AND CIRCULATING SKID

RVOA PRESSURE 

RVOA 

VENT VS-I 
RVOA go PSIG 
PACKING HP •.  

INJECTI]N VENT CAP DRAIN CAP 
PORT PS]RT 290 PSIG 

HRV-J 

Figure 7.2.5; MPC Cool-Down 
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PREPARATION OF AN EMPTY PACKAGE FOR TRANSPORT

7.3.1 Overview of the HI-STAR 100 System Empty Package Transport

The operations for preparing an empty package (previously used) for transport are similar to 
those required for transporting the loaded package with several exceptions. The closure plate is 
installed and the bolts are torqued. The HI-STAR 100 overpack is downended on the #RR"PBA 
frame and the tie dEwn isiiffista-4,d. A survey for removable contamination is performed to 
verify that the removable contamination on the internal and external surfaces of the rn-STAR 
100 overpack are ALARA and that the limits of 49CFR173.428 [7.1.3] and 1OCFR71.87(i) 
[7.0.1] are met. At the User's discretion, impact limiters are installed and the personnel barrier is 
installed and locked. The procedures provided herein describe the installation of the impact 
limiters and personnel barrier. These steps may be omitted as needed.  

7.3.2 Preparation for Empty Package Shipment 

1. Install the closure plate as follows: 

Note: 

For empty shipments of the HI-STAR 100 overpack, used metallic seals may be reused.  

a. Remove the Seal Surface Protector from the HI-STAR 100 overpack if necessary.  

b. Perform a contamination survey of the top accessible 12-inches of the HI-STAR 
100 Overpack inside surface in accordance with 49CFR173.421 (a)(3) [7.1.3].  
Verify that the non-fixed contamination levels do not exceed 220,000 dpm/100 
cm2 from beta and gamma radiation and 22,000 pm/r00 cm2 from alpha.  

c. Verify that the HI-STAR 100 Overpack is empty and contains less than 15 gm U
235 in accordance with 49CFR173.421(a)(5) [7.3.1 ].  

d. Raise and install the closure plate on the HI-STAR 100 overpack. See Figure 
7.1.12 for rigging.  

e. Install and torque the closure plate bolts. See Table 7.1.3 for torque requirements.  

f If necessary, install the vent and drain cover plates.  

2. Position the HI-STAR 100 overpack on the transport frame as follows: 

a. Install the HI-STAR 100 overpack buttress plate on the HI-STAR 100 overpack.  
See Figure 7.1.11 and 7.1.12 for rigging. See Table 7.1.3 for torque requirements.  

b. Downend the HI-STAR 100 overpack -i the tazo fr-me. See Section 7.1.2.  

c. Install the removable shear ring segments. See Table 7.1.3 for torque 
requirements.
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3. Perform a final inspection of the HI-STAR 100 overpack as follows:

a. Perform a final survey for removable contamination. Record the results on the 
shipping documentation.  

b. Perform a radiation survey of the HI-STAR 100 Overpack and confirm that the 
radiation levels on any external surface of the overpack do not exceed 0.5 
mrem/hour in accordance with 49CFR173.421 (a)(2) [7.1.3].  

c. Perform a visual inspection of the HI- STAR 100 overpack to verify that there are 
no outward visual indications of impaired physical condition and that the package 
is securely closed in accordance with 49CFR173.428(b) [7.1.3]. Identify any 
significant indications to the cognizant individual for evaluation and resolution 
and record on the shipping documentation.  

d. Verify that the HI-STAR 100 overpack neutron shield rupture discs are installed, 
intact and not covered by tape or other covering.  

4. Deleted.zt•-ll. the *ie deevan er the HI ST1 R 100 eve:rpack and secque the tie down 
bot.See Table 7. 1.3 for terue Frequrmn 

5. If necessary, Install the impact limiters as follows: 

a. Install the alignment pins in the bottom of the HI-STAR 100 overpack. See 
Figure 7.1.11. See Table 7.1.3 for torque requirements.  

b. Using the impact limiter handling frame, raise and position the impact limiter 
over the end of HI-STAR 100. See Figure 7.1.10.  

c. Install the impact limiter bolts. See Table 7.1.3 for torque requirements.  

d. Repeat for the other impact limiter.  

Note: 
The impact limiters cover all the HI-STAR 100 penetrations. The security seals are used to 
provide tamper detection.  

e. Install a security seal (one each) through the threaded hole in the top and bottom 
impact limiter bolts. Record the security seal number on the shipping 
documentation.

HI-STAR SAR 
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Note: 
Prior to shipment of the HI-STAR 100 package, the accessible external surfaces of the HI
STAR 100 packaging (HI-STAR 100 overpack, impact limiters, personnel barrier, tie-down, 
transport frame and transport vehicle) shall be surveyed for removable radiological 
contamination in accordance with 49CFR173.443(a) [7.1.3] and show less than 2200 dpm/100 

cm2 from beta and gamma emitting sources, and 220 dpm/100 cm2 from alpha emitting 
sources.



f Perform final radiation surveys of the package surfaces per 1OCFR71.47 [7.0.1] 
and SAR Section 8.1.5.2 and 49CFR173.428(a)(2) [7.1.3].  

6. Install the personnel barrier as follows: 

a. Rig the personnel barrier as shown in Figure 7.1.9 and position the personnel 
barrier over the frame.  

b. Remove the personnel barrier rigging and install the personnel barrier locks.  

c. Transfer the personnel barrier keys to the carrier.  

7. Perform a final check to ensure that the package is ready for release as follows: 

a. Verify that the receiver has been notified of the impending shipment.  

b. Verify that any labels previously applied in conformance with Subpart E of 
49CFR172 [7.1.3] have been removed, obliterated, or covered and the "Empty" 
label prescribed in 49CFR172.450 [7.1.3] is affixed to the packaging in 
accordance with 49CFR173.428(d) [7.1.3].  

c. Verify that the package for shipment is prepared in accordance'with 
49CFR173.422 [7.1.3] 

d. Verify that all required information is recorded on the shipping documentation.  

8. Release the rI-STAR 100 System for transport.  
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PROCEDURE FOR PREPARING THE rH-STAR 100 OVERPACK FOR
TRANSPORT FOLLOWING A PERIOD OF STORAGE 

7.4.1 Overview of the HI-STAR 100 System Preparation for Transport Following a 
Period of Storage 

The operations for preparing the loaded HI-STAR 100 Overpack for transport following a period 
of storage (in excess of one year from the date of completion of HI-STAR 100 Goverpack I 
mechanical seal leakage testing) are identical to the later portion of operations required for 
normal transport of the package as summarized herein. The cask is positioned and the closure 
plate test port plug, HI-STAR 100 @overpack vent port cover and drain port cover plates are 
removed. The MSLD is attached and the mechanical seal leakage test is repeated as described in 
Section 7.1.6. Following successful completion of the leakage tests the closure plate plug and 
vent and drain port cover plates are reinstalled with new seals. The package is prepared for 
transport as described in Section 7.1.6.  

For the MPC-68F/24EF, The HI-STAR 100 overpack vent port cover plate is removed and a gas 
sample is drawn from the HI-STAR 100 overpack annulus to determine the condition of the 
MPC confinement boundary. The annulus is vented (as described in Section 7.2.3), evacuated 
and backfilled with nitrogen gas several times to clear residual helium from the annulus space.  
The MPC-68F/24EF is then leakage tested as described in Section 7.1.6. Following the leakage 
test of the MPC-68F/24EF, the HI-STAR 100 Overpack is prepared for transport as described in 
Section 7.1.6.  

7.4.2 Preparation for Transport Following a Period of Storage 

1. Position the HI- STAR 100 Overpack f'ei'-for leakage testing.  

Note: 
Leakage testing requirements for transport is are specified in the CoC.n 
packages Whose meal i oeal-sR I hAve no t beenI leakage tested with1; in t-hea last 12 mf OnH6s (in 
excess of one year- from the date of eempletien of Mf STAR 100 Overpaek mec-hanical sea 
leakage estkig) Step 2 is only required for the NPC-68F or MPC-24EF. Skip this step if not 
applicable.  

2. If necessary, perform a leakage test of the MPC-68F/24EF as follows: 

a. Sample the annulus gas as follows: 

1. Remove the overpack vent port cover plate and attach the backfill tool 
with a sample bottle attached. See Figure 7.2.3. Store the cover plate in a 
site-approved location.  

2. Using a vacuum pump, evacuate the sample bottle and backfill tool.  

3. Slowly open the vent port plug and gather a gas sample from the annulus.  
Reinstall the HI-STAR 100 overpack vent port plug.  
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b. Evaluate the gas sample and determine the condition of the MPC confinement 
boundary.  

c. If the confinement boundary is intact (i.e., no radioactive gas is measured) then 
vent the overpack annulus by removing the overpack vent port seal plug (using 
the backfill tool). Otherwise vent the annulus gas in accordance with instructions 
from Radiation Protection.  

d. Flush the annulus and perform leakage testing of the MPC-68F/24EF as follows: 

1. Install the overpack test cover to the overpack vent port as shown on 
Figure 7.1.27. See Table 7.1.3 for torque requirements.  

2. Evacuate the annulus to below 5 torr and break the vacuum allowing air to 
fill the annulus space. Repeat this process several times to remove 
residual helium from the annulus space.  

3. Evacuate the annulus per the MSLD manufacturer's instructions and 
isolate the vacuum pump from the overpack test cover.  

4. Perform a leakage rate test of MPC-68F/24EF per the MSLD 
manufacturer's instructions. The overpack Helium Leak Rate shall be < 
5.OE-6 st4-atm cc/sec (He) with a minimum test sensitivity less than 2.5E
6 std-atm cc/sec (He).  

5. Disconnect the overpack test cover.  

6. Remove the closure plate test port plug. Discard any used metallic seals.  

e. Dry and backfill the overpack annulus as follows: 

1. Load the backfill tool with the HI- STAR 100 overpack vent port plug and 
the vent port with a new plug seal. Attach the backfill tool to the rI-STAR 
100 overpack vent port with the plug removed. See Figure 7.1.28. See 
Table 7.1.3 for torque requirements.  

2. Attach the Vacuum Drying System to the backfill tool and reduce the HI
STAR 100 overpack pressure to below 3 torn 

Note: 
The annulus pressure may rise due to the presence of water in the rn-STAR 100 overpack.  
The dryness test may need to be repeated several times until all the water has been removed.  
Leaks in the Vacuum Drying System, damage to the vacuum pump, and improper vacuum 
gauge calibration may cause repeated failure of the dryness verification test. These conditions 
should be checked as part of the corrective actions if repeated failure of the dryness 
verification test is occurring.  
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3. Perform a HI- STAR 100 overpack Annulus Dryness Verification. The 
overpack annulus shall hold stable vacuum drying pressure of < 3 torr for 
> 30 minutes.  

4. Attach the helium supply to the backfill tool.  

5. Verify the correct pressure on the helium supply (pressure set to 10+4/-0 
psig) and open the helium supply valve.  

6. Backfill the HI-STAR 100 overpack annulus to > 10 psig and < 14 psig.  

7. Install the overpack vent port plug and torque. See Table 7.1.3 for torque 
requirements.  

8. Disconnect the overpack backfill tool from the vent port.  

9. Flush the overpack vent port recess with compressed air to remove any 
standing helium gas.  

3. Leak test the HI- STAR 100 Ooverpack vent and drain port plug mechanical seals as 
follows: 

a. Install the overpack test cover to the overpack vent port as shown on Figure 
7.1.27. See Table 7.1.3 for torque requirements.  

b. Evacuate the test cavity per the MSLD manufacturer's instructions and isolate the 
vacuum pump from the overpack test cover.  

c. Perform a leakage rate test of overpack vent port plug per the MSLD 
manufacturer's instructions. The overpack Helium Leak Rate shall be < 4.3E-6 std 
cc/sec (He) with a minimum test sensitivity less than 2.15E-6 std cc/sec (He).  

d. Remove the overpack test cover and install a new metallic seal on the overpack 
vent port cover plate. Discard any used metallic seals.  

e. Install the vent port cover plate and torque the bolts. See Table 7.1.3 for torque 
requirements.  

f Repeat Steps a through e for the overpack drain port.  

4. Leak test the overpack closure plate inner mechanical seal as follows: 

a. Attach the closure plate test tool to the closure plate test port with the and MSLD 
attached. See Figure 7.1.29. See Table 7.1.3 for torque requirements.  

b. Evacuate the closure plate test port tool and closure plate inter-seal area per the 
MSLD manufacturer's instructions.
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c. Perform a leakage rate test of overpack closure plate inner mechanical seal in 
accordance with the MSLD manufacturer's instructions. The overpack Helium 
Leak Rate shall be < 4.3E-6 st4-atm cc/sec (He) with a minimum test sensitivity 
less than 2.15E-6 std-atm cc/sec (He).  

d. Remove the closure plate test tool from the test port and install the test port plug 
with a new mechanical seal. See Table 7.1.3 for torque requirements. Discard 
any used metallic seals.  

5. Verify that the HI- STAR 100 overpack dose rates are within the acceptance requirements 
listed above.  

6. Continue cask loading and preparation for transport as described in Section 7.1.7.
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REGULATORY COMPLIANCE

7.5.1 

7.5.2 

7.5.3 

7.5.4 

7.5.5
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The special controls and precautions for transport, loading and handling, and 
special controls in case of accident or delay have been provided and they satisfy 
10CFR71.35(c) [7.0.1].  

The radiation survey requirements of the package exterior are provided in Section 
7.1.3, 7.1.7 and 7.3.2 and the requirements of 10CFR71.47 [7.0.1] will be met.  

The temperature measurement requirements are provided in Section 7.1.7 and the 
limits specified in IOCFR71 A3 (g) [7.0.1] will be met.  

The routine determinations for package use prior to transport is provided in 
Section 7.1.7 and Section 7.3 and the requirements of 1OCFR71.87 [7.0.1] will be 
met.  

The procedures needed to safely open the package are provided in Section 7.2.  
Verification that the consignee has the appropriate procedures is given in Section 
7.1.7. The requirements of 10CFR71.89 [7.0.1] are met.
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CHAPTER 8: ACCEPTANCE CRITERIA AND MAINTENANCE PROGRAM

8.0 INTRODUCTION 

This chapter identifies the fabrication, inspection, test, and maintenance programs to be 
conducted on the HI-STAR 100 Package to verify that the structures, systems and components 
(SSCs) classified as important to safety have been fabricated, assembled, inspected, tested, 
accepted, and maintained in accordance with the requirements set forth in this Safety Analysis 
Report (SAR), the applicable regulatory requirements, and the Certificate of Compliance (CoC).  

The controls, inspections, and tests set forth in this chapter, in conjunction with the design 
requirements described in previous chapters, ensure that the rI-STAR 100 Package will 
maintain containment of radioactive material; will maintain subcriticality control; will properly 
transfer the decay heat of the contained radioactive materials; and that radiation doses will meet 
regulatory requirements under all normal and hypothetical accident conditions of transport in 
accordance with 1OCFR71 [8.0.1].  

Both pre-operational and operational tests and inspections are performed throughout rI-STAR 
100 loading operations to assure that the HI-STAR 100 Package is functioning within its design 
parameters. These include receipt inspections, nondestructive weld inspections, hydrostatic tests, 
radiation shielding tests, thermal performance tests, dryness tests, and others. Chapter 7 identifies 
the sequence and cenduct of the tests and inspections. "Pre-operation", as referred to in this 
chapter, defines that period of time from receipt inspection of a If-STAR 100 Package until the 
empty MPC is loaded into a rI-STAR overpack for fuel assembly loading.  

The rI-STAR 100 Package is classified as important to safety. Therefore, the individual 
structures, systems, and components (SSCs) that make up the rn-STAR 100 Package shall be 
designed, fabricated, assembled, inspected, tested, accepted, and maintained in accordance with a 
quality program commensurate with the particular SSC's graded quality category. Table 1.3.3 
provides the safety classification and quality category, as applicable, for each major item or 
component of the rI-STAR 100 Package and required ancillary equipment and systems.  

The acceptance criteria and maintenance program described in this chapter fully comply with the 
requirements of 1 OCFR Part 71.  

8.1 ACCEPTANCE CRITERIA 

This section provides the workmanship inspections and acceptance tests to be performed on the 
rI-STAR 100 Package prior to or during use. These inspections and tests provide assurance that 
the rI-STAR 100 Package has been fabricated, assembled, inspected, tested, and accepted for 
use and loading under the conditions specified in this SAR and the Certificate of Compliance 
issued by the NRC in accordance with the requirements of 1 OCFR Part 71.  

Noncompliances encountered during the required inspections and tests shall be corrected or 
dispositioned to bring the item into compliance with this SAR prior to use. Identification and 
resolution of noncompliances shall be performed in accordance with the Holtec International 
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Quality Assurance Program [8.1.1] or the licensee's NRC-approved Quality Assurance Program.  
The testing and inspection acceptance criteria applicable to the MPCs and the HI-STAR 
overpack are listed in Tables 8.1.1 and 8.1.2, respectively, and discussed in more detail in the 
sections that follow. These inspections and tests are intended to demonstrate that the rH-STAR 
100 Package has been fabricated, assembled, and examined in accordance with the design 
evaluated in this SARI 

This section summarizes the test program established for the 1I-STAR 100 Package.  

8.1.1 Fabrication and Nondestructive Examination (NDE) 

The design, material procurement, fabrication, and inspection of the rH-STAR 100 Package is 
performed in accordance with applicable codes and standards, including approved alternatives to 
the ASME Code, as specified in Tables 1.3.1 and 1.3.2, respectively. Additional details on 
specific codes used are provided below.  

The following fabrication controls and required inspections shall be performed on the rI-STAR 
100 Package, including the MPCs, in order to assure compliance with this SAR and the 
Certificate of Compliance.  

1. Materials of construction specified for the rI-STAR 100 Package are identified in 
the drawings and text B& of Materi in Chapter 1 and shall be procured with 
certification and supporting documentation as required by ASME Code [8.1.2] 
Section II (when applicable); the applicable subsection of ASME Code Section III 
(when applicable); Holtec procurement specifications; and 1OCFR71, Subpart H.  
Materials and components shall be receipt inspected for visual and dimensional 
acceptability, material conformance to specification requirements, and traceability 
markings, as applicable. Controls shall be in place to assure material traceability 
is maintained throughout fabrication for ITS items. Materials for the primary I 
containment boundary of the rn-STAR overpack (bottom plate, inner shell, top 
flange, closure plate, port plugs, and closure plate bolts) and for the secondary 
containment boundary provided by the MPC (for the MPC-24EF and MPC-68F), 
shall also be inspected per the requirements of ASME Section m, Article NB
2500 Subsection NB.  

2. The rH-STAR 100 Package primary containment boundary and the MPC 
(secondary containment boundary for MPC-24EF and MPC-68F) shall be 
fabricated and inspected in accordance with ASME Code Section IT[, Subsection 
NB to the maximum extent practicable (see eKee alternatives in Table 
1.3.2). Other portions of the HI-STAR 100 Package shall be fabricated and 
inspected in accordance with ASME Code Section III, Subsection NF (see 
e.epfieralternatives in Chapter 1). The MPC basket and; certain basket 
supports, and fuel spaceor shall be fabricated and inspected in accordance with 
ASME Code Section III, Subsection NG (see Tables 1.3.2 and 1.3.3 for Code 
applicability and exeepieoes approved Code alternatives). in Chapter- 1).  
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3. Welding shall be performed using welders and weld procedures that have been 
qualified in accordance with ASME Code Section IX and the applicable ASME 
Section III Subsections (e.g., NB, NG, or NF, as applicable to the SSC).  

4. Welds shall be visually examined in accordance with ASME Code Section V, 
Article 9 with acceptance criteria per ASME Code Section III, Subsection NF, 
Article NF-5360, except the MPC fuel basket cell plate-to-cell plate welds-, and 
fuel basket support-to-canister welds, and fuel spacer welds which shall have 
acceptance criteria to ASME Code Section III, Subsection NG, Article NG-5360, 
except as clarified by the Code alternativesmodifled by the Design Dm, "ngs.  
Table 8.1.3 identifies additional nondestructive examination (NDE) requirements 
to be performed on specific welds, and the applicable codes and acceptance 
criteria to be used in order to meet the requirements of the applicable portions of 
Section III of the ASME Code. Acceptance criteria for NDE shall be in 
accordance with the applicable Code for which the item was fabricated, except as 
modified by the Code alternatives esi -. Yn,, . These additional NDE 
criteria are also specified in the Design Pdrawings provided in Chapter 1 for the 
specific welds. Weld inspections shall be detailed in a weld inspection plan 
whiehhat identifies the weld and the examination requirements, the sequence of 
examination, and the acceptance criteria. The inspection plan shall be reviewed 
and approved by Holtec International in accordance with its QA program. NDE 
inspections shall be performed in accordance with written and approved 
procedures by personnel qualified in accordance with SNT-TC-lA [8.1.3] or other 
site-specific, NRC-approved program for personnel qualification.  

5. The HI-STAR 100 Paekage containment boundary shall be visually examined in 
accordance with ASME Code Section V, Article 9, to verify that each packaging 
is free of cracks, pin holes, uncontrolled voids, or other defects that could 
significantly reduce its effectiveness.  

6. Any welds requiring weld repair shall be repaired in accordance with the 
requirements of the ASME Code Section mI, Article NB-4450, NG-4450, or NF
4450, as applicable to the SSC, and examined after repair in the same manner as 
the original weld.  

7. Any base metal repairs shall be performed and examined in accordance with the 
applicable fabrication Code.  

8. Grinding and machining operations of the 1Il-STAR 100 overpack primary 
containment boundary and the MPC shall be controlled through written and 
approved procedures and quality assurance oversight to ensure grinding and 
machining operations do not reduce base metal wall thicknesses of the boundaries 
beyond that allowed by the design.per the Design Drwings in Chapter ]1. The 
thicknesses of base metals shall be ultrasonically tested, as necessary, in 
accordance with written and approved procedures to verify base metal thickness 
meets Ddesign Diaing requirements. A nonconformance shall be written for I 
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areas found to be below allowable base metal thickness and shall be evaluated and 
repaired as necessary per the ASME Code Section III, Subsection NB 
requirements.  

9. Dimensional inspections of the HI-STAR 100 Package shall be performed in 
accordance with written and approved procedures in order to verify compliance to 
Ddesign Ddrawings and fit-up of individual components. All dimensional 
inspections and functional fit-up tests shall be documented.  

10. All required inspections, examinations, and tests shall be documented. The 
inspection, examination, and test documentation shall become part of the final 
quality documentation package.  

11. The H-STAR 100 Package shall be inspected for cleanliness and proper 
preparation for shipping in accordance with written and approved procedures.  

12. Each HI-STAR overpack shall be dumbly marked with the CoC identification 
number assigned by the NRC, trefoil radiation symbol, gross weight, model 
number, and unique identification serial number in accordance with 
1 OCFR71.85(c) at the completion of the acceptance test program.  

13. Consistent with its multi-pumpose design and certification, each HI-STAR 100 
Package shall be durably marked with the appropriate model number, a unique 
identification number, and its empty weight per 10CFR72.236(k) at the 
completion of the acceptance test program performed in accordance with Chapter 
9 of the HI-STAR 100 IOCFR72 storage certificationapp1i•ation -TFSAR-(HI-.  
94 1 R84) [8.1.4].  

14. A completed quality documentation record package shall be prepared and 
maintained during fabrication of each HI-STAR 100 Package to include detailed 
records and evidence that the required inspections and tests have been performed.  
Pýi•r to shipment of a HI STAR 100 Package or c.mponent fo,- fir-t use, -fhe 
quality document record package shall be reviewed to verify that the HI-STAR 
100 Package or component has been properly fabricated and inspected in 
accordance with the design and Code construction requirements. The quality 
documentation record package shall include, but not be limited to: 

"* Completed Shop-Tiavelers Weld Records 
"* Inspection Records 
"• Nonconformance Reports 
"* Material Test Reports 
"• NDE Reports 
"* As- ulDimensional Inspection Reports 
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MPC Lid-to-Shell Weld Volumetric Inspection

1. The MPC lid-to-shell (LTS) weld (the confinement boundary closure per 
10CFR72, and secondary containment (inner container) boundary per 10CFR71 
for the MPC-68F and MPC-24EF) shall be volumetrically or multi-layer liquid 
penetrant examined following completion of field welding. If volumetric 
examination is used, the ultrasonic test (UT) method shall be employed.  
Ultrasonic techniques (including, as appropriate, Time-of-Flight Diffraction, 
Focussed Phased Array, and conventional pulse-echo) shall be supplemented, as 
necessary, to ensure substantially complete coverage of the examination volume.  

2. If volumetric examination is used, then a liquid penetrant (PT) examination of the 
root and final pass of the LTS weld shall be performed and unacceptable 
indications shall be documented, repaired and re-examined.  

3. If a volumetric examination is not used, a multi-layer PT examination shall be 
employed. The multi-layer PT must, at a minimum, include the root and final 
weld layers and one intermediate PT after each approximately 3/8 inch weld depth 
has been completed. The 3/8-inch weld depth corresponds to the maximum 
allowable flaw size.  

4. It is recognized that welding of the LTS weld may result in indications in the root 
pass that are not detected by the root pass PT. The overall minimum thickness of 
the LTS weld has been increased by 0.125 inch such that it is not necessary to 
take structural credit for the root pass on the Ddesign Ddrawings in Chapter 1 
(actual weld to be 0.75 inchfor the standard MPC model and 1.25 inches for the 
"F" model). A 0.625 inch J-groove weld was assumed in the structural analyses 
in Chapter 2.  

5. For either UT or PT, the maximum undetectable flaw size must be demonstrated 
to be less than the critical flaw size. The critical flaw size must be determined in 
accordance with ASME Section XI methods. The critical flaw size shall not 
cause the primary stress limits of NB-3000 to be exceeded. The inspection 
process, including findings (indications) shall be made a permanent part of the 
user's records by video, photographic, or other means which provide an 
equivalent retrievable record of weld integrity. The video or photographic 
records should be taken during the final interpretation period described in ASME 
Section V, Article 6, T-676. The inspection of the weld shall be performed by 
qualified personnel and shall meet the acceptance requirements of ASME Section 
III, NB-5350 for PT and NB-5332 for UT.  

6. Evaluation of any indications shall include consideration of any active flaw 
mechanisms. However, cyclic loading on the LTS weld is not significant, so 
fatigue will not be a factor. The LTS weld is protected from the external 
environment by the closure ring and the root of the LTS weld is dry and inert (He 
atmosphere), so stress corrosion cracking is not a concern for the LTS weld.  
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7. The volumetric or multi-layer PT examination of the LTS weld, in conjunction 
with other examinations which will be performed on this weld (PT of root and 
final pass, hydrostatic test, and helium leakage test); the use of the ASME Code 
Section Ell acceptance criteria; and the additional weld material added to account 
for potential defects in the root pass of the weld, in total, provide reasonable 
assurance that the LTS weld is sound and will perform its secondary containment 
boundary function under all loading conditions. The volumetric (or multi-layer 
PT) examination and evaluation of indications provides reasonable assurance that 
leakage of the weld or stnuctural failure under normal or hypothetical accident 
conditions of transport will not occur.  

8.1.2 Structural and Pressure Tests 

8.1.2.1 Lifting Trunnions 

Two tmnnions (located near the top of the HI-STAR overpack) are provided for vertical lifting 
and handling of the H-STAR 100 Package without the impact limiters installed. The trunnions 
are designed and shall be inspected and tested in accordance with ANSI N14.6 [8.1.5]. The 
tmnnions are fabricated using a high-strength and high-ductility material (see Chapter- !overpack 
drawing in Section 1.4). The trunnions contain no welded components. The maximum design 
lifting load of 250,000 pounds for the HI-STAR 100 Package will occur during the removal of 
the HI-STAR overpack from the spent fuel pool after the MPC has been loaded, flooded with 
water, and the MPC lid is installed. The high material ductility, absence of materials vulnerable 
to brittle fracture, excellent stress margins, and a carefully engineered design to eliminate local 
stress risers in the highly-stressed regions. (during lift operations) ensure that the lifting trunnions 
will work reliably. However, pursuant to the defense-in-depth approach of NUREG-0612 [8.1.6], 
acceptance criteria for the lifting trunnions have been established in conjunction with other 
considerations applicable to heavy load handling.  

Section 5 of NUREG-0612 calls for measures to "provide an adequate defense-in-depth for 
handling of heavy loads...". The NUJREG-0612 guidelines cite four major causes of load 
handling accidents, of which rigging failure (including tunnion failure) is one: 

L operator errors 
ii rigging failure 
iii lack of adequate inspection 
iv. inadequate procedures 

The cask loading and handling operations program shall ensure maximum emphasis to minimize 
the potential of load drop accidents by implementing measures to eliminate shortcomings in all 
aspects of the operation including the four aforementioned areas.  

In order to ensure that the lifting trunnions do not have any hidden material flaws, the trunnions 
shall be tested at 300% of the maximum design (service) lifting load. The load (750,000 Ibs) 
shall be applied for a minimum of 10 minutes to the pair of lifting trunnions. The accessible parts 
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of the trunnions (areas outside the HI-STAR overpack), and the local rn-STAR 100 cask areas 
shall then be visually examined to verify no deformation, distortion, or cracking has occurred.  
Any evidence of deformation, distortion or cracking of the trunnion or adjacent HI-STAR 100 
cask areas shall require replacement of the trunnion and/or repair of the HI-STAR 100 cask.  
Following any replacements and/or repair, the load testing shall be re-performed and the 
components re-examined in accordance with the original procedure and acceptance criteria.  
Testing shall be performed in accordance with written and approved procedures. Certified 
material test reports verifying trunnion material mechanical properties meet ASME Code Section 
II requirements provide further verification of the trunnion load capabilities. Test results shall be 
documented and shall become part of the final quality documentation package.  

The acceptance testing of the trunnions in the manner described above provide reasonable 
assurance that a handling accidents will not occur due to trunnion failure.  

8.1.2.2 Pressure Testing 

8.1.2.2.1 HI-STAR 100 Containment Boundary 

The containment boundary of the rI-STAR Package shall be hydrostatically or pneumatically 
pressure tested to 150 psig +10,-0 psig, in accordance with the requirements of the ASME Code 
Section 111, Subsection NB, Article NB-6000. The test pressure of 150 psig is 150% of the 
Maximum Normal Operating Pressure (established per 1OCFR71.85(b) requirements). This 
bounds the ASME Code Section Em1 requirement (NB-6221) for hydrostatic testing to 125% of 
the design pressure (100 psig). The test shall be performed in accordance with written and 
approved procedures. The written and approved test procedure shall clearly define the test 
equipment arrangement.  

The overpack pressure test may be performed at any time during fabrication after the 
containment boundary is complete. Preferably, the pressure test should be performed after 
overpack fabrication is complete, including attachment of the intermediate shells. The rH-STAR 
overpack shall be assembled for this test with the closure plate mechanical seal (only one 
required) or temporary test seal installed. Closure bolts shall be installed and torqued to a value 
less than or equal to the value specified in the CoCChapter 7.  

The calibrated test pressure gage installed on the overpack shall have an upper limit of 
approximately twice that of the test pressure. The test pressure shall be maintained for ten 
minutes. During this time period, the pressure gauge reading shall not fall below 150 psig. At the 
end of ten minutes, and while the pressure is being maintained at a minimum of 150 psig, the 
overpack shall be observed for leakage. In particular, the closure plate-to-top forging joint (the 
only credible leakage point) shall be examined. If a leak is discovered, the overpack shall be 
emptied and an evaluation shall be performed to determine the cause of the leakage. Repairs and 
retest shall be performed until the pressure test acceptance criterion is met.  

Note: If failure of the pressure retest occurs after initial repairs are completed, a 
nonconformance report shall be issued and root cause and corrective 
action shall be addressed before further repairs and retest are performed.  
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After completion of the pressure testing, the overpack closure plate shall be removed and the 
internal surfaces shall be visually examined for cracking or deformation. Any evidence of 
cracking or deformation shall be cause for rejection or repair and retest, as applicable. The 
overpack shall be required to be pressure tested until the examinations are found to be 
acceptable.  

Test results shall be documented and shall become part of the final quality documentation 
package.  

8.1.2.2.2 MPC Secondary Containment Boundary 

Hydrostatic testing of the MPC secondary containment boundary shall be performed in 
accordance with the requirements of the ASME Code Section III, Subsection NB, Article NB
6000, when field welding of the MPC lid-to-shell weld is completed. The hydrostatic pressure 
for the test shall be 125 +5,-0 psig, which is 125% of the design pressure of 100 psig. The MPC 
vent and drain ports are used for pressurizing the MPC cavity. The loading procedures in Chapter 
7 define the test equipment arrangement. The calibrated test pressure gage installed on the MPC 
pressure boundary shall have an upper limit of approximately twice that of the test pressure.  
Following completion of the 10-minute hold period at the hydrostatic test pressure, and while 
maintaining a minimum test pressure of 125 psig, the surface of the MPC lid-to-shell weld shall 
be visually examined for leakage and then re-examined by liquid penetrant examination 
performed in accordance with ASME Code Section V, Article 6, with acceptance criteria per 
ASME Code Section III, Subsection NB, Article NB-5350. Any unacceptable areas shall require 
repair in accordance with the ASME Code Section III, Subsection NB, Article NB-4450. Any 
evidence of cracking or deformation shall be cause for rejection, or repair and retest, as 
applicable. The performance and sequence of the test is described in Section 7.1 (loading 
procedures).  

If a leak is discovered, the test pressure shall be reduced, the MPC cavity water level lowered, 
the MPC cavity vented (t the pool or the lin.e.'. off gas .... em), and the weld shall be 
examined to determine the cause of the leakage and/or cracking. Repairs to the weld shall be 
performed in accordance with approved written procedures prepared in accordance with the 
ASME Code Section III, Subsection NB, NB-4450.  

The MPC pressure boundary hydrostatic test shall be repeated until all visual and dye-liquid 
penetrant examinations are found to be acceptable. Test results shall be documented and shall be 
maintained as part of the loaded MPC quality documentation package.  
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8.1.2.3 Materials Testing

The majority of materials used in the I-r-STAR overpack are ferritic steels. ASME Code Section 
III and Regulatory Guides 7.11 [8.1.7] and 7.12 [8.1.8] require that certain materials be tested in 
order to assure that these materials are not subject to brittle fracture failures.  

Each plate or forging for the rH-STAR 100 Package containment boundary (overpack inner 
shell, bottom plate, top flange, and closure plate) shall be required to be drop weight tested in 
accordance with the requirements of Regulatory Guides 7.11 and 7.12, as applicable.  
Additionally, per the ASME Code Section III, Subsection NB, Article NB-2300, Charpy V-notch 
testing shall be performed on these materials. Weld material used in welding the containment 
boundary shall be Charpy Vnotch tested in accordance with ASME Section III, Subsection NB, 
Articles NB-2300 and NB-2430.  

Non-containment portions of the overpack, as required, shall be Charpy V-notch tested in 
accordance with ASME Sction III, Subsection NF, Articles NF-2300, and NF-2430. The non
containment materials to be tested include the intermediate shells, overpack port cover plates, 
and applicable weld materials.  

Tables 2.1.22 and 2.1.23 provide the test temperatures or TNDT, and test requirements to be used 
when performing the testing specified above.  

Test results shall be documented and shall become part of the final quality documentation record 
package.  

8.1.2.4 Pneumatic Testing of the Neutron Shield Enclosure Vessel 

A pneumatic pressure test of the neutron shield enclosure vessel shall be performed following 
final closure welding of the enclosure shell returns and enclosure panels. The pneumatic test 
pressure shall be 37.5+2.5,-0 psig, which is 125 percent of the upwwe -disrelief device set 
pressure. The test shall be performed in accordance with approved written procedures.  

During the test, the tw, ...... relief devices on the neutron shield enclosure vessel shall 
be removed. One of the pR" -diserelief device threaded connections is used for connection of 
the air pressure line and the other & nnection will be used for connection of the 
pressure gauge.  

Following the introduction of pressurized air into the neutron shield enclosure vessel, a 15 
minute pressure hold time is required. If the neutron shield enclosure vessel fails to hold 
pressure, an approved soap bubble solution shall be applied to determine the location of the leak.  
The leak shall be repaired using weld repair procedures prepared in accordance with the ASME 
Code Section III, Subsection NF, Article NF-4450. The pneumatic pressure test shall be re
performed until no pressure loss is observed.  
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Test results shall be documented and shall become part of the final quality documentation 
package.  

8.1.3 Leakage Testing 

Leakage testing shall be performed in accordance with the requirements of ANSI N14.5 [8.1.9].  
Testing shall be performed in accordance with written and approved procedures.  

8.1.3.1 HI-STAR Overpack 

A Containment System Fabrication Verification Leakage test of the welded structure shall be 
performed at any time after the containment boundary fabrication is complete. Preferably, this 
test should be performed at the completion of overpack fabrication, after all intermediate shells 
have been attached. The leakage test instrunimentation shall have a minimum test sensitivity of 
2.15x10-6 atm cm3/s (helium). Containment boundary welds shall have indicated leakage rates 
not exceeding 4.3x10-6 atm cm3/s (helium). If a leakage rate exceeding the acceptance criterion 
is detected, the area of leakage shall be determined using the sniffer probe method or other 
means, and the area shall be repaired per ASME Code Section III, Subsection NB, NB-4450 
requirements. Following repair and appropriate NDE, the leakage testing shall be re-performed 
until the test acceptance criterion is satisfied.  

Note: If failure of the leakage rate retest occurs after initial repairs are 
completed, a nonconformance report shall be issued and root cause and 
corrective action shall be addressed before further repairs and retest are 
performed.  

At the completion of overpack fabrication, helium leakage through the helium retention 
penetrations (consisting of the inner mechanical seal between the closure plate and the top 
flange and the vent and drain port plug seals) shall be demonstrated to not exceed the leakage 
rate of 4.3x10 6  aim cm 3/sec (helium) at a minimum test sensitivity of 2.15x10-6 atm cm3/sec 
(helium). This may be performed simultaneously with the Containment System Fabrication 
Verification Leakage test or may be performed separately using the methods described in the 
paragraph below.  

At the completion of fabrication, a Containment System Fabrication Verification Leakage test 
shall be performed on the HI-STAR overpack closures. Helium leakage through the containment 
penetrations (consisting of the inner mechanical seal between the closure plate and top flange, 
and the vent and drain port plug seals) shall be demonstrated to not exceed a leakage rate of 
4.3x10-6 atm cm3/s (helium) at a minimum test sensitivity of2.15x10-6 atm cm3/s (helium).  

The leakage testing is performed by evacuating and backfilling the overpack with helium gas to 
an appropriate pressure. A helium Mass Spectrometer Leak Detector (MSLD) with a minimum 
calibrated sensitivity of 2.15x10 6  atm cm /s (helium) shall be used in parallel with a vacuum 
pump and a test cover (see Chapter 7 for details) designed for testing the penetration seals.  
Starting with the vent or drain port plug, the test cover is connected. The cavity on the external 
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side of the port plug is evacuated and the vacuum pump is valved out. The MSLD detector 
measures the leakage rate of helium into the test cavity. If the leakage rate exceeds a leakage 
rate of 4.3x1 0-6 atm cm3/s (helium), the test chamber is vented and removed. The corresponding 
plug seal is removed, seal seating surfaces are inspected and cleaned, and the plug with a new 
seal is reinstalled and torqued to the required value. The test process is then repeated until the 
seal leakage rate is successfully achieved. The same process is repeated for the remaining 
overpack vent or drain port. The process is used for the closure plate seals except the closure 
plate test tool (see Chapter 7 for details) is used in lieu of the test cover.  

If the total measured leakage rate for all tested penetrations does not exceed 4.6x10-6 atm 
cm3/sec, the leakage tests are successful. If the total leakage rate exceeds 4.6x1 0-6 atin cm 3/sec, 
an evaluation should be performed to determine the cause of the leakage, repairs made as 
necessary, and the overpack must be re-tested until the total leakage rate is within the required 
acceptance criterion. Leak testing results for the HI-STAR overpack shall become part of the 
quality record documentation record package.  

8.1.3.2 MPC Secondary Containment Boundary 

Upon the completion of welding the MPC shell to the baseplate, a confinement boundary weld 
leakage test shall be performed using a helium MSLD as described in Chapter 9 of the HI
STAR fFSAR [8.1.4]. The pressure boundary welds of the MPC canisters shall have indicated 
leakage rates not exceeding 5x10"6 atm cm 3/s (helium). If leakage rates exceeding the test criteria 
are detected, then the area of leakage shall be determined and the area repaired per ASME Code 
Section III, Subsection NB, NB-4450, requirements. Re-testing of the MPC shall be performed 
until the leakage rate acceptance criterion is met.  

Note: If failure of the leakage rate retest occurs after initial repairs are 
completed, a nonconformance report shall be issued and root cause and 
corrective action shall be addressed before further repairs and retest are 
performed.  

Leakage testing of the field welded MPC lid-to-shell weld shall be performed following 
completion of the MPC hydrostatic test performed per Subsection 8.1.2.2.2. Leakage testing of 
the vent and drain port cover plate welds shall be performed after welding of the cover plates and 
subsequent NDE. The description and procedures for these field tests are provided in Section 7.1.  

All leak testing results for the MPC shall be documented and shall become part of the quality 
record documentation package.  

Prior to the transport of an MPC-68F or MPC-24EF containing fuel debris in the HI-STAR 100 
Package, a Containment Fabrication Verification Leakage Test shall be performed on the 
secondary containment boundary of the MPC-684. The test is performed with the MPC-64 
loaded into the HI-STAR overpack. The HI-STAR overpack annulus is sampled to inspect for 
radioactive material and then evacuated to an appropriate vacuum condition. The HI-STAR 
overpack annulus is then isolated from the vacuum pump. Following an appropriate isolation 
period, the HI-STAR overpack annulus atmosphere is sampled for helium leakage from the 
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MPC-68T. The test is considered acceptable if the detected leakage from the MPC does not 
exceed 5x 10-6 atin cm3/s (helium). If the acceptance criterion is not met, transport of the MPC
68F or MPC-24EF is not authorized. Corrective actions from re-testing, up to and including off
loading of the MPC, shall be taken until the leakage rate acceptance criterion is met.  

8.1.4 Component Tests 

8.1.4.1 Valves, Rw*ife PisesReliefDevices, and Fluid Transport Devices 

There are no fluid transport devices associated with the r-STAR 100 Package. The only valve
like components in the HI-STAR 100 Package are the specially designed caps installed in the 
MPC lid for the drain and vent ports. These caps are recessed inside the MPC lid and covered by 
the fully-welded vent and drain port cover plates. No credit is taken for the caps' ability to 
confine helium or radioactivity. After completion of drying and backfill operations, the drain and 
vent port cover plates are welded in place on the MPC lid and are leak tested to verify the MPC 
secondary containment (MPC-68F) boundary.  

The vent and drain ports in the H1-STAR overpack are accessed through port plugs specially 
designed for removal and installation using connector tools. The tools are described and 
presented in figures in Chapter 7.  

There are two relief devices (e.g., rupture discs) installed in the upper ledge surface of the 
neutron shield enclosure vessel of the HI-STAR overpack. These Ft~ff-disrelief devices are 
provided for venting purposes under hypothetical fire accident conditions in which vapor 
formation from neutron shielding material degradation may occur. The apte -disesrelief 
devices are designed to relieve at 30 psig ( 5 psig). :Eac-h M a-nufPActured loAt of rupture di; .. h 
be sample tested- toa 3ilerify, their point of rupture. The sam~ple test przegram hlbeocmnd 
And- the test Fesultc 4hl beome part 4f the quality record documentation package.  

8.1.4.2 Seals and Gaskets 

Two concentric mechanical seals are provided on the HI-STAR overpack closure plate to 
provide containment boundary sealing. Mechanical seals are also used on the overpack vent and 
drain port plugs of the HI-STAR overpack containment boundary. Each primary seal is 
individually leak tested in accordance with Subsection 8.1.3.1. prior to the HI-STAR 100 
Package's first use and during each loading operation. An independent and redundant seal is 
provided for each penetration (e.g., closure plate, port cover plates, and closure plate test plug).  
No containment credit is taken for these redundant seals and they are not leakage tested. Details 
on these seals are provided in Chapter 4.  
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8.1.4.3 Transport Impact Limiter

The removable HI-STAR transport impact limiters consist of aluminum honeycomb crush 
material arranged around a carbon steel structure and enclosed by a stainless steel shell. The 
De•ign-Ddrawings and Bil&s cf Material in Chapter 1 specify the crush strength of the aluminum 
honeycomb materials (nominal +/- 7%) for each zone of the impact limiter. For manufacturing 
purposes, verification of the impact limiter material is accomplished by performance of a crush 
test of sample blocks of aluminum honeycomb material for each large block manufactured. The 
verification tests are performed by the aluminum honeycomb supplier in accordance with 
approved procedures. The certified test results shall be submitted to Holtec International with 
each shipment. Twh honeycomb matewialcrush stren , f- freach bleek (neminAl * 7%) shall be 
as specified on the Design Drawings in Seetien li.4 

All welds on the NI-STAR impact limiter shall be visually examined in accordance with the 
ASME Code, Section V, Article 9, with acceptance criteria per ASME Section mI, Subsection 
NF, Article NF-5360.  

8.1.5 ShieldingIntegrity 

The NI-STAR 100 System has three specifically designed shields for neutron and gamma ray 
attenuation. For gamma shielding, there are successive carbon steel intermediate shells attached 
onto the outer surface of the overpack inner shell. The details of the manufacturing process are 
discussed in Chapter 1. Holtite-A neutron shielding is provided in the outer enclosure of the 
overpack. Additional neutron attenuation is provided by the encased Boral neutron absorber 
attached to the fuel basket cell surfaces inside the MPCs. Test requirements for each of the three 
shielding items are described below.  

8.1.5.1 Fabrication Testing and Controls 

Holtite-A: 

Neutron shield properties of Holtite-A are provided in Chapter 1. Each manufactured lot of 
neutron shield material shall be tested to verify that the material composition (aluminum and 
hydrogen), boron concentration, and neutron shield density (or specific gravity) meet the 
requirements specified in Chapter 1. A manufactured lot is defined as the total amount of 
material used to make any number of mixed batches comprised of constituent ingredients from 
the same lot/batch identification numbers supplied by the constituent manufacturer. Testing 
shall be performed in accordance with written and approved procedures and/or standards.  
Material composition, boron concentration, and density (or specific gravity) data for each 
manufactured lot of neutron shield material shall become part of the quality record 
documentation package.  

The installation of the neutron shielding material shall be performed in accordance with written, 
approved, and qualified procedures. The procedures shall ensure that mix ratios and mixing 
methods are controlled in order to achieve proper material composition, boron concentration and 
distribution, and that pours are controlled in order to prevent gaps or voids from occurring in the 

HI-STAR SAR Proposed Rev. 10 
REPORT HI-951251 8.1-13



material. Samples of each manufactured lot of neutron shield material shall be maintained by 
Holtec International as part of the u eeord dcc...ntation package.  

Steel: 

The steel plates utilized in the construction of the HI-STAR 100 Package shall be dimensionally 
inspected to assure compliance with the Desi•i-WDrawings in Section 1.4.  

The total measured thickness of the inner shell plus intermediate shells shall be nominally 8.5 
inches over the total surface area of the overpack shell. The top flange, closure plate, and bottom 
plate of the overpack shall be measured to confirm their thicknesses meet Desig-Ddrawing 
requirements of Section 1.4. Measurements shall be performed in accordance with written and 
approved procedures. The me.....aurment lations and measu.ement rel&t, shAll be decu-mented.  
Measurements shall be made through a combination of receipt inspection thickness 
measurements on individual plates and actual measurements taken prior to welding the forgings 
and shells. Any area found to be under the specified minimum thickness shall be repaired in 
accordance with applicable ASME Code requirements.  

No additional gamma shield testing of the rn-STAR 100 Package is required. A shielding 
effectiveness test as described in Subsection 8.1.5.2 shall be performed on each fabricated I-
STAR 100 Package after the first fuel loading.  

General for Shield Materials: 

1. Test results shall be documented and become part of the quality documentation 
package.  

2. Dimensional inspections of the cavities containing poured neutron shielding 
materials shall assure that the amount of shielding material specified in the design 
documents is incorporated into the fabricated item.  

8.1.5.2 Shielding Effectiveness Tests 

Users shall implement procedures whieh-that verify the integrity of the Holtite-A neutron shield 
once for each overpack. Neutron shield integrity shall be verified via measurements either at 
first use or with a check source using, at a maximum, a 6x6 inch test grid over the entire surface 
of the neutron shield, including the impact limiters. If a significant breakdown in the Holtite 
shielding is discovered during the test, appropriate corrective actions shall be taken to restore 
adequate neutron shielding.  

Folloeing t4e first f•ue loadiRg ofPrior to each shipment of a loaded HI-STAR 100 Package, a 
shielding effectiveness test shall be performed at the leading faciity site to verify the-compliance 
with the dose rate limits of 10 CFR 71. effecti.ene.s.of the gamma and n.eutrn• shield. This test 
shall be performed after the HI-STAR 100 Package has been loaded with fuel, drained, sealed, 
and backfilled with helium.  

HI-STAR SAR Proposed Rev. 10 
REPORT HI-951251 8.1-14



The neutron and gamma shielding effectiveness tests shall be performed using written and 
approved procedures. Calibrated neutron and gamma dose meters shall be used to measure the 
actual neutron and gamma dose rates at the surface of the HI-STAR overpack. Measwement 
shallqJ be taken at thgee croess sectional planes and at fotur points along each plane's circumference.  A dditiona11y' four meaauze1-1ý1t shal beWe at th o of th eveae elsr-1 plate.De 
rate mea~urcments shall be documfented and become part of.the quality documentatien package.  
The -:;;,age results from aea sectional plane shal be compared to the design basis limits fer 
_9u114Ace0 dose rates established inf Chapter- 5. The- test1 _i8s conidr~edcptable if the actuaml do-se 
readings are less than the pred.icaed, dse ates for t.he loa;t#ion ;wa;...sured. . If dose rates are higher 
than the pre-dicted design basis dose rtesregulatory limits, the HI-STAR 100 Package shall not 
be placed into transport service until the discrepancy is adequately resolved. gee -hapter•.7 &-F
9 _A;tails on test pertormance and dose rate measurement locatiens.  

8.1.5.3 Neutron Absorber Tests 

Each plate of Boral shall be visually inspected by the manufacturer for damage (e.g., scratches, 
cracks, burrs, and peeled cladding) and foreign material embedded in the surfaces. In addition, 
the MPC fabricator shall visually inspect the Boral plates on a lot sampling basis. The sample 
size shall be determined in accordance with MIL-STD-105D or equivalent. The selected Boral 
plates shall be inspected for damage such as inclusions, cracks, voids, delamination, and surface 
finish.  

After manufacturing, a statistical sample of each lot of Boral shall be tested using wet chemistry 
and/or neutron attenuation techniques to verify a minimum 1 B content at the ends of the panel.  
The minimum 1°B loading of the Boral panels for each MPC model is provided in Table 1.2.3 
Any panel in which "°B loading is less than the minimum allowed per the DePi -Ddrawings in 
Section 1.4and Bills of Material shall be rejected.  

Tests shall be performed using written and approved procedures. Results shall be documented 
and become part of the HI-9 STAR 100 Package quality records documentation package.  

Installation of Boral panels into the fuel basket shall be performed in accordance with written 
and approved procedures (or shop travelers). Travelers and/or quality control procedures shall 
be in place to assure each required cell wall of the MPC basket contains a Boral panel in 
accordance with the Desi -Ddrawings in Section 1.4. in- Chaptef --. These quality control 
processes, in conjunction with Boral manufacturing testing, provide the necessary assurances 
that the Boral will perform its intended function. The criticality design for the HI-STAR 100 
System is based on favorable geometry and fixed neutron poisons. The inert helium 
environment inside the MPC cavity where the Boral is located ensures that the poisons will 
remain effective for the life of the canister. Given the design and service conditions, there are no 
credible means to lose the fixed neutron poisons. Therefore, no additional testing is required to 
ensure the Boral is present and in proper condition per 10 CFR 71.87(g).  
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8.1.6 Thermal Acceptance Test

The first fabricated HI-STAR overpack shall be tested to confirm its heat transfer capability.  
The test shall be conducted after the radial channels, enclosure shell panels, and neutron shield 
material have been installed and all inside and outside surfaces are painted per the Design 
Ddrawings in Section 1.4. A test cover plate shall be used to seal the overpack cavity. Testing 
shall be performed in accordance with written and approved procedures.  

Steam heating of the overpack cavity surfaces is the preferred method for this test instead of 
electric heating. There are several advantages with steam heated testing as listed below: 

(i) Uniform cavity surface temperatures are readily achieved as a result of high steam 
condensation heat transfer coefficient (about 2,000 Btu/fi 2 hr-°F compared to about 1 
Btu/ft2 hr-°F for air) coupled with the steam's uniform distribution throughout the cavity.  

(ii) A reliable constant temperature source (steam at atmospheric pressure condenses at 2120 
F compared to variable heater surface temperatures in excess of 1,0000 F) eliminates 
copcerns of overpack cavity surface overheating.  

(iii) Interpretation of isothermal test data is not susceptible to errors associated with electric 
heating systems due to heat input measurement uncertainties, leakage of heat from 
electrical cables, thermocouple wires, overpack lid, bottom baseplate, etc.  

(iv) The test setup is simple requiring only a steam inlet source and drain compared to 
numerous power measurement and control instruments, switchgear and safety interlocks 
required to operate an electric heater assembly.  

Twelve (12) calibrated thermocouples shall be installed on the external walls of the overpack as 
shown in Figure 8.1.2. Three calibrated thermocouples shall be installed on the internal walls of 
the overpack in locations to be determined by procedure. Additional temperature sensors shall 
be used to monitor ambient temperature, steam supply temperature, and condensate drain 
temperature. The thermocouples shall be attached to strip chart recorders or other similar 
mechanism to allow for continuous monitoring and recording of temperatures during the test.  
Instrumentation shall be installed to monitor overpack cavity internal pressure.  

After the thermocouples have been installed, dry steam will be introduced through an opening in 
the test cover plate previously installed on the overpack and the test initiated. Temperatures of 
the thermocouples, plus ambient, steam supply, and condensate drain temperature shall be 
recorded at hourly intervals until thermal equilibrium is reached. Appropriate criteria defining 
when thermal equilibrium is achieved shall be determined based on a variety of potential ambient 
test conditions and incorporated into the test procedure. In general, thermal equilibrium is 
expected approximately 12 hours after the start of steam heating. Air will be purged from the 
overpack cavity via venting during the heatup cycle. During the test, the steam condensate 
flowing out of the overpack drain shall be collected and the mass of the condensate measured 
with a precision weighing instrument.  
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Once thermal equilibrium is established, the final ambient, steam supply, and condensate drain 
temperatures and temperatures at each of the thermocouples shall be recorded. The strip charts, 
hand-written logs, or other similar readout shall be marked to show the point when thermal 
equilibrium was established and final test measurements were recorded. The final test readings 
along with the hourly data inputs and strip charts (or other similar mechanism) shall become part 
of the quality records documentation package for the 1n-STAR 100 Package.  

The heat rejection capability of the overpack at test conditions shall be computed using the 
following formula: 

Qhm = (hi - h12) rny (8-1) 

Where: Qhm = Heat rejection rate of the overpack (Btu/hr) 

hi = Enthalpy of steam entering the overpack cavity (Btu/lbm) 

h2 = Enthalpy of condensate leaving the overpack cavity (Btu/lbm) 

rn = Average rate of condensate flow measured during thermal 
equilibrium conditions (lbm/hr) 

Based on the HI-STAR 100 overpack thermal model, a design basis minimum heat rejection 
capacity (Qhd) shall be computed at the measured test conditions (i.e., steam temperature in the 
overpack cavity and ambient air temperature). The thermal test shall be considered acceptable if 
the measured heat rejection capability is greater than the design basis minimum heat rejection 
capacity (Qhm > Qhd).  

The summary of reference ambient inputs that define the thermal test environment are provided 
in Table 8.1.4. In Figure 8.1.3, a steady-state temperature contour plot of a steam heated 
overpack is provided based on the thermal analysis methodology described in SAR Chapter 3.  
Transient heating of the overpack is also determined to establish the time required to approach 
(within 2' F) the equilibrium temperatures. The surface temperature plot shown in Figure 8.1.4 
demonstrates that a 12-hour steam heating time is adequate to closely approach the equilibrium 
condition.  

If the acceptance criteria above are not met, then the rH-STAR 100 Package shall not be 
accepted until the root cause is determined, appropriate corrective actions are completed, and the 
overpack is re-tested with acceptable results.  

Test results shall be documented and shall become part of the quality record documentation 
package.  
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8.1.7 Cask Identification 

Each HI-STAR 100 Package shall be provided with unique identification plates with appropriate 
markings per 10CFR71.85(c) and 1OCFR72.236(k). ms s... Phov.' in.;- the Design DmwR"gs in t i--on 
4-.4-The identification plates shall not be installed mitil each HI-STAR 100 Package component 
has completed the fabrication acceptance test program and been accepted by authorized Holtec 
International personnel. A unique identifying serial number shall also be stamped on the MPC to 
provide traceability back to the MPC specific quality records documentation package.
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Table 8.1.1 

MPC INSPECTION AND TEST ACCEPTANCE CRITERIA 
Function Fabrication Pre-operation Maintenance and Operations 

Visual Inspection and a) Examination of MPC components per ASME a) The MPC shall be a) None.  
Nondestructive Code Section III, Subsections NB, NF, and visually inspected 
Examination (NDE) NG, as deofned on design dr-awings, per NB- prior to placement 

5300, NF-5300, and NG-5300, as applicable, in service at the 
licensee's facility.  

b) A dimensional inspection of the i4emal-fuel 
basket assembly and canister shall be b) MPC protection at 
performed to verify compliance with design the licensee's 
requirements. facility shall be 

verified.  
c) A dimensional inspection of the MPC lid and 

MPC closure ring shall be performed prior to 
inserting into the canister shell to verify c) MPC cleanliness 
compliance with design requirements. and exclusion of 

foreign material 
d) NDE of weldments are defined on the 4ogg shall be verified 

drawings using standard American Welding prior to placing in 
Society NDE symbols and/or notations, the spent fuel 

pool.  
e) Cleanliness of the MPC shall be verified upon 

completion of fabrication.  

f) The packaging of the MPC at the completion 
of fabrication shall be verified prior to 
shipment.



Table 8. 1.1 (continued)

MPC INSPECTION AND TEST ACCEPTANCE CRITERIA
Function Fabrication Pre-operation Maintenance and Operations 

Structural a) Assembly and welding of MPC components a) None, a) An ultrasonic (UT) examination or 
shall be performed per ASME Code Section multi-layer liquid penetrant (PT) 
IX and III, Subsections NB, NF, and NG, as examination of the MPC lid-to-shell 
applicable. weld shall be performed per ASME 

Section V, Article 5 (or ASME Section 
b) Materials analysis (steel, Boral, etc.), shall be V, Article 2), Acceptance criteria for 

performed and records shall be kept in a the examination are defined in 
manner commensurate with "important to Subsection 8.1.1.1. and is te Design 
safety" classifications. Drawings.  

b) ASME Code NB-6000 hydrostatic test 
shall be performed after MPC closure 
welding. Acceptance criteria are 
defined in Subsection 8.1.2.2.2.  

Leak Tests a) Helium leak rate testing shall be performed on a) None, a) Helium leak rate testing shall be 
all MPC pressure boundary shop welds, performed on MPC lid-to-shell, and 

vent and drain ports-to-MPC lid field 
welds after closure welding.  
Acceptance criteria are defined in 
Subsection 8.1.3.2.  

b) A Containment System Fabrication 
Verification Leakage Test shall be 
performed on the MPC-68F prior to 
the transport of the HI-STAR 100 
Package containing fuel debris.  
Acceptance criteria are defined in 
Subsection 8.1.3.2.
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Table 8.1.1 (continued) 

MPC INSPECTION AND TEST ACCEPTANCE CRITERIA 
Function Fabrication Pre-operation Maintenance and Operations 

Criticality Safety a) The boron content shall be verified at the time of a) None. a) None.  
neutron absorber material manufacture.  

b) The installation of Boral panels into MPC basket 
plates shall be verified by inspection.  

Shielding Integrity a) Material compliance shall be verified through a) None. a) None.  
CMTRs.  

b) Dimensional verification of MPC lid thickness 
shall be performed.  

Thermal Acceptance a) None. a) None. a) None.  
Fit-Up Tests a) Fit-up of the following components is to be tested a) Fit-up of the a) None.  

during fabrication. following 
components is to be 

- MPC lid verified during pre
- vent/drain port cover plates operation.  
- MPC closure ring 

- MPC lid 
b) A gauge test of all basket fuel compartments. - MPC closure 

ring 
vent/drain cover 
plates 

Canister Identification a) Verification of identification marking applied at a) Identification a) None.  
Inspections completion of fabrication. marking shall 

be checked for 
legibility 
during pre
operation.
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Table 8.1.2

HI-STAR OVERPACK INSPECTION AND TEST ACCEPTANCE CRITERIA
Function Fabrication Pre-operation Maintenance and Operations 

Visual Inspection and a) Examination of the HI-STAR overpack shall a) The HI-STAR overpack shall be a) Inspect overpack cavity 
Nondestructive be performed per ASME Code, Subsection visually inspected prior to and accessible external Examination (NDE) NB, NB-5300 for containment boundary placement in service at the surfaces prior to each fuel 

components, and Subsection NF, NF-5300for licensee's facility, loading.  
non-containment boundary components.  

b) HI-STAR overpack protection at the b) Visually inspect impact b) A dimensional inspection of the overpack licensee's facility shall be verified, limiters for damage and internal cavity, external dimensions, and compliance to drawing 
closure plate shall be performed to verify c) HI-STAR overpack cleanliness and requirements prior to each 
compliance with design requirements. exclusion of foreign material shall transport.  

be verified prior to use.  
c) The HI-STAR overpack shall be visually 

examined in accordance with the ASME Code 
Section V, Article 9, to verify that the 
overpack is free of cracks, pinholes, 
uncontrolled voids, or other defects that could 
significantly reduce its effectiveness.  

d) NDE of weldments shall be defined on desig 
drawings using standard American Welding 
Society NDE symbols and/or notations.  

e) Cleanliness of the HI-STARoverpackshall be 
verified upon completion of fabrication.  

f) Packaging of the HI-STAR overpack at the 
completion of fabrication shall be verified 
prior to shipment.  

g) Examination of the AL-STAR impact limiters 
shall be performed per ASME Code, 
Subsection NF, NF-5300.
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Table 8.1.2 (continued)

HI-STAR OVERPACK INSPECTION AND TEST ACCEPTA rPTAT ITI-PTA
Function Fabrication Pre-operation Maintenance and Operations 

Structural a) Assembly and welding of HI-STAR a) None, a) The aptre-dw relief 
overpack components shall be performed devices on the neutron 
per ASME Code, Subsection NB and NF, shield vessel shall be 
as applicable. replaced every 5 years.  

b) Verification of structural materials shall 
be performed through receipt inspection 
and review of certified material test 
reports (CMTRs) obtained in accordance 
with the item's quality classification 
category.  

c) A load test of the lifting trunnions shall 
be performed during fabrication.  

d) A pressure test of the containment 
boundary in accordance with ASME 
Code Section III, Subsection NB-6000 
and 1OCFR71.85(b) shall be performed.  

e) A pneumatic pressure test of the neutron 
shield enclosure shall be performed 
during fabrication.
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Table 8.1.2 (continued)

HI-STAR OVERPACK INSPECTION AND TEST ACC.ERTANICP CRITPTIIA
Function Fabrication Pre-operation Maintenance and Operations 

Leak Tests a) Containment Fabrication Verification a) None. a) Containment System 
Leakage rate testing of the HI-STAR Periodic Verification 
containment boundary welds shall be Leakage Test of the HI
performed in accordance with ANSI STAR 100 Package 
N14.5. shall be performed 

prior to each loaded 
b) A Containment System Fabrication transport (if not 

Verification Leakage rate test shall be previously tested 
performed on all HI-STAR overpack within 12 months).  
containment boundary mechanical seal 
boundaries in accordance with ANSI b) Containment System 
N 14.5 at the completion of fabrication. Fabrication 

Verification Leakage 
Test of the HI-STAR 
100 Package shall be 
performed after the 
third use.  

Criticality Safety a) None. a) None. a) None.  
Shielding Integrity a) Material verifications (Holtite-A, shell a) None. a) A shielding 

plates, etc.), shall be performed in effectiveness test shall 
accordance with the item's -iaU be performed after the 
Gatge4.ysafety classification. The first fuel loading and 
required material certifications shall be reperformed every five 
obtained. years while in service.  

b) Verify the integrity of 
b) The placement of Holtite-A shall be the Holtite-A neutron 

controlled through written special process shield once at first use 
procedures. or with a check source.
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Table 8.1.2 (continued) 

HI-STAR OVERPACK INSPECTION AND TEST ACCEPTANCE CRITERIA 
Function Fabrication Pre-operation Maintenance and Operation 

Thermal Acceptance a) A thermal acceptance test is performed at a) None. a) An in-service thermal 
completion of fabrication of the first HI- test shall be performed 
STAR overpack to confirm the heat every five years during 
transfer capabilities. transport operations, or 

prior to transport if 
period exceeds five 
years from previous 
test. Acceptance 
criteria are defined in 
Subsection 8.2.6.  Cask Identification a) Identification plates shall be installed on a) The identification plates shall be a) The identification 

Inspection the HI-STAR overpack at completion of checked prior to loading, plates shall be 
the acceptance test program. periodically inspected 

per licensee procedures 
and shall be repaired or 
replaced if damaged.  Fit-Up Tests a) Fit-up tests of HI-STAR 100 Package a) Fit-up test of the HI-STAR a) Fit-up of all removable 

components (closure plates, port plugs, overpack lifting trunnions with components shall be 
cover plates impact limiters (if the lifting yoke shall be verified during each 
available)), shall be performed during performed. loading operation.  
fabrication.  

b) Fit-up test of the HI-STAR 
overpack rotation trunnions with 
the transport frame shall be 
performed.  

c) Fit-up test of the MPC into the 
HI-STAR overpack shall be 
performed prior to loading.

LUT QET) CAD
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Table 8.1.3 

HI-STAR 100 NDE REQUIREMENTS 
MPC 

Weld Location NDE Requirement Applicable Code AcceptanceCriteria 

(Applicable Code) 
Shell longitudinal seam RT ASME Section V, Article 2 (RT) RT: ASME Section III, Subsection 

NB, Article NB-5320 

PT (surface) ASME Section V, Article 6 (PT) PT: ASME Section III, Subsection 
NB, Article NB-5350 

Shell circumferential seam RT ASME Section V, Article 2 (RT) RT: ASME Section III, Subsection 
NB, Article NB-5320 

PT (surface) ASME Section V, Article 6 (PT) PT: ASME Section III, Subsection 
NB, Article NB-5350 

Baseplate-to-shell RT ASME Section V, Article 2 (RT) RT: ASME Section III, Subsection 
or UT NB, Article NB-5320 

ASME Section V, Article 5 (UT) UT: ASME Section III, Subsection 
NB, Article NB-5330 

PT (surface) ASME Section V, Article 6 (PT) PT: ASME Section III, Subsection 
NB, Article NB-5350
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Table 8.1.3 (continued) 

HI-STAR 100 NDE REQUIREMENTS 
MPC 

Weld Location NDE Requirement Applicable Code Acceptance Criteria 
(Applicable Code) 

Lid-to-shell PT (root and final pass) ASME Section V, Article 6 (PT) PT: ASME Section I1I, Subsection 
and multi-layer PT (if UT is not NB, Article NB-5350 
performed).  

PT (surface following 
hydrostatic test) 

ASME Section V, Article 5 (UT) UT: ASME Section III, Subsection 
UT (if multi-layer PT is not NB, Article NB-5332 
performed) 

Closure ring-to-shell PT (final pass) ASME Section V, Article 6 (PT) PT: ASME Section III, Subsection 
NB, Article NB-5350 

Closure ring-to-lid PT (final pass) ASME Section V, Article 6 (PT) PT: ASME Section III, Subsection 
NB, Article NB-5350 

Closure ring radial welds PT (final pass) ASME Section V, Article 6 (PT) PT: ASME Section III, Subsection 
NB, Article NB-5350 

Port cover plates-to-lid PT (root and final pass) ASME Section V, Article 6 (PT) PT: ASME Section III, Subsection 
NB, Article NB-5350 

Lif lu~g and lift lug basep4latT -(8;WfaG A-2-4- SetonV, Article 6 (PT) P-T:; AS44 Section U!I, su-bgictiop 
NG, A#ric!e NG 5350 

Vent and drain port cover plate PT (surface) ASME Section V, Article 6 (PT) PT: ASME Section III, Subsection 
plug welds NG, Article NG-5350



Table 8.1.3 (continued) 

HI-STAR 100 NDE REQUIREMENTS
HI-STAR OVERPACK

Weld Location NDE Requirement Applicable Code Acceptance Criteria 
(Applicable Code) 

Inner shell-to-top flange RT ASME Section V, Article 2 (RT) RT: ASME Section III, Subsection 
NB, Article NB-5320 

MT or PT (surface) ASME Section V, Article 7 (MT) MT: ASME Section I11, Subsection 
NB, Article NB-5340 

ASME Section V, Article 6 (PT) PT: ASME Section III, Subsection 
NB, Article NB-5350 

Inner shell-to-bottom plate RT ASME Section V, Article 2 (RT) RT: ASME Section III, Subsection 
NB, Article NB-5320 

MT or PT (surface) ASME Section V, Article 7 (MT) MT: ASME Section III, Subsection 

NB, Article NB-5340 

ASME Section V, Article 6 (PT) PT: ASME Section III, Subsection 

NB, Article NB-5350 
Inner shell longitudinal seam RT ASME Section V, Article 2 (RT) RT: ASME Section III, Subsection 

NB, Article NB-5320 

ASME Section V, Article 7 (MT) MT: ASME Section III, Subsection 
MT or PT (surface) NB, Article NB-5340 

ASME Section V, Article 6 (PT) PT: ASME Section III, Subsection 
NB, Article NB-5350
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Table 8.1.3 (continued) 

HI-STAR 100 NDE REQUIREMENTS
HI-STAR OVERPACK

Weld Location NDE Requirement Applicable Code AcceptanceCriteria 

(Applicable Code) 
Inner shell circumferential seam RT ASME Section V, Article 2 (RT) RT: ASME Section III, Subsection 

NB, Article NB-5320 

ASME Section V, Article 7 (MT) MT: ASME Section III, Subsection 
MT or PT (surface) NB, Article NB-5340 

ASME Section V, Article 6 (PT) PT: ASME Section III, Subsection 
NB, Article NB-5350 

Intermediate shell welds (as MT or PT (surface) ASME Section V, Article 6 (PT) PT: ASME Section III, Subsection 
noted on D&n-Drawings) NF, Article NF-5350 

ASME Section V, Article 7 (MT) 
MT ASME Section III, Subsection 

NF, Article NF-5340
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Table 8.1.4

SUMMARY OF OVERPACK THERMAL ANALYSIS 
REFERENCE AMBIENT INPUTS 

PARAMETER VALUE 

Steam Temperature 2120 F 

Ambient Temperature 700 F 

Radiative Blocking None' 

Exposed Surfaces Insolation None

I The test shall be performed on an isolated overpack. Thus, cask radiation blocking at an ISFSI array is not 
applicable to test conditions.
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8.2 MAINTENANCE PROGRAM

An ongoing maintenance program is defined and incorporated in the HI-STAR 100 System 
Operations Manual which will be prepared and issued prior to the delivery and first use of the 
HI-STAR 100 Package. This document shall delineate the detailed inspections, testing, and parts 
replacement necessary to ensure continued radiological safety, proper handling, and containment 
performance of the HI-STAR 100 Package in accordance with 1OCFR71 regulations, conditions 
in the Certificate of Compliance, and the design requirements and criteria contained in this 
Safety Analysis Report (SAR).  

The HI-STAR 100 Package is totally passive by design. There are no active components or 
systems required to assure the continued performance of its safety functions. As a result, only 
minimal maintenance will be required over its lifetime, and this maintenance would primarily 
result from weathering effects, and pre- and post-usage requirements for transportation. Typical 
of such maintenance would be the reapplication of corrosion inhibiting materials on accessible 
external surfaces, and seal replacement and leak testing following replacement. Such 
maintenance requires methods and procedures are no more demanding than those currently in 
use at power plants.  

A maintenance program schedule for the HI- STAR 100 Package is provided in Table 8.2.1.  

8.2.1 Structural and Pressure Parts 

Prior to each fuel loading, a visual examination in accordance with a written and approved 
procedure shall be required of the following HI-STAR 100 Package components: lifting 
trunnions (area outside of the overpack); pocket trunnion recesses; overpack internals and 
externals; and impact limiters. The examination shall inspect for indications of overstress such as 
cracking, deformation or wear marks, gross damage to components, or areas of chipped or 
missing surface coatings. Repairs or replacement in accordance with written and approved 
procedures shall be required if unacceptable conditions are identified.  

No periodic structural or pressure tests on the overpack or MPCs following the initial acceptance 
tests are required to verify continuing performance.  

8.2.2 Leakage Tests 

There are no seals in the MPC secondary containment boundary (of the 4.9C 68F"F" model 
MPCs) because the MPC lid, port cover plates, and closure ring are welded closures. Mechanical 
seals are used on the rn-STAR 100 overpack containment boundary to ensure the retention of 
the radioactive material contents in the rH-STAR 100 Package. These seals are not temperature 
sensitive within the design temperature range, are resistant to corrosion and radiation 
environments, and are helium leak tested after fuel loading. The containment system has been 
designed to withstand normal and accident conditions of transport without loss of containment 
integrity. The overpack containment penetration seals shall be leakage tested in accordance with 
Chapter 7 and the acceptance criteria of Subsection 8.1.3.1 prior to transport if not previously 
tested within 12 months of the commencement of transport.  

HI-STAR SAR Proposed Rev. 10 
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The mechanical seals on the overpack containment boundary shall be replaced as defined in 
Table 8.2.1. After each replacement, the helium leak test of the overpack containment seals 
described in Chapter 7 shall be performed to verify the leakage rate does not exceed 4.3x10-6 

st4d-atm cm 3/s (helium). Prior to replacement of each seal, the mating surfaces shall be cleaned 
and visually inspected for scratches, pitting or roughness, and affected surface areas shall be 
polished smooth or repaired as necessary in accordance with written and approved procedures.  
The bolting for the closure plate and the vent and drain port cover plates, and port plugs shall 
also be inspected for indications of wear, galling, or indentations on the threaded surfaces prior 
to reinstallation and closure torquing. Any bolt or port plug showing any of these indications 
shall be replaced.  

8.2.3 Subsystem Maintenance 

The HI-STAR 100 Package does not include any subsystems which provide auxiliary cooling or 
shielding. Normal maintenance and calibration testing is performed on the vacuum drying, 
helium backfill, and leakage testing systems based on manufacturer's recommendations.  
Rigging, remote welders, cranes, and lifBing beams shall also be inspected in accordance vith the 
operations manual to ensure proper maintenance and continued performance is achieved.  

8.2.4 RPýp Wi-Dissc-ReliefDevices 

The two rupture dscsrelief devices on the overpack neutron shield enclosure shell shall be 
visually inspected prior to each use of the H-STAR 100 Package for damage or indications of 
excessive corrosion. If the inspection determines an unacceptable condition, the nqptw 
disesrelief devices shall be replaced. The 'apv@e di•serelief devices shall be replaced with 
approved spares every five years while the cask is in transport service.  

8.2.5 Shielding 

The gamma and neutron shielding materials in the HI-STAR 100 degrade negligibly over time or 
as a result of usage. Compliance with the dose rate limits of 10 CFR 71 must be demonstrated 
prior to each shipment. Therefore, periodic shielding effectiveness testing is not required. To 
en..u... c co4mpliance of theU iiST-A• R 100 Package t• the design basis shielading values, 

five years "while the cack is in tra"port ser.'ice.  

OFR2. , pri.r. to dat t Completion of transpor., as des.ri.bed in, the Opera.ting Pr.cedur 
in Chapter 7, provi~d@e ngeing evidencee and cofrat f skield integrity.  

8.2.6 In-Service Thermal Test 

A thermal performance test shall be performed on each HI-STAR 100 Package prior to 
commencing transportation operations. This test shall be performed immediately after a HI
STAR Package is loaded with spent nuclear fuel prior to transport or when a previously loaded 
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HI-STAR 100 System is prepared for transport if the test has not been successfully performed in 
the preceding five years. The in-service test is performed to verify an adequate rate of heat 
dissipation from the cask to the environs. Acceptable performance under test conditions ensures 
that design basis fuel cladding temperature limits to which the HI-STAR 100 Package is 
qualified under design basis heat loads will not be exceeded during transport.  

Prior to performing the test, thermal equilibrium of the HI-STAR 100 Package shall be verified 
by measuring the temperature using a calibrated thermocouple or surface pyrometer at a defined 
point near the mid-plane of the HI-STAR 100 Package at one hour intervals for two hours.  
Appropriate criteria defining when thermal equilibrium is achieved shall be determined based on 
a variety of ambient test conditions and incorporated into the test procedure.  

After thermal equilibrium is established, temperatures shall be measured and recorded using a 
calibrated thermocouple or surface pyrometer at the locations shown on Figure 8.2.1. The decay 
heat load and fuel cycle history of the fuel assemblies loaded in the HI-STAR 100 Package shall 
also be recorded. These records shall become part of the maintenance program quality records 
for the HI- STAR 100 Package.  

The HI-STAR 100 Package is considered acceptable if the average measured surface to ambient 
temperature differential shown in Table 8.2.2, when adjusted for environmental conditions, is not 
exceeded.

8.2.7 Miscellaneous

The impact limiters shall be visually inspected in accordance with a written procedure prior to 
each use to inspect for surface denting, surface penetrations, and weld cracking. Any areas found 
to not meet the defined acceptance criteria shall be repaired and/or replaced in accordance with 
written and approved procedures.
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Table 8.2.1

MAINTENANCE AND INSPECTION PROGRAM SCHEDULE

Proposed Rev. 10
REPORT HI-951251

Task Frequency 

Overpack cavity and external surface (accessible) Prior to each fuel loading 
visual inspection 

Overpack bolting and port plug visual inspection Prior to installation and prior to each transport 
Lifting trunnion and pocket trunnion recess visual Prior to each fuel loading and prior to each 
inspection transport 

Containment System Periodic Leakage Test of Following each fuel loading, and prior to off- site 
closure plate, and vent and drain port plugs transport if period from last test exceeds 1 year 

Containment System Fabrication Verification After third use 
Leakage Test of containment boundary closures 

Containment System Fabrication Verification Prior to each transport 
Leakage Test of MPC 6 F "F'" model MPC 
secondary containment boundary 

Transport impact limiter visual inspection Prior to each transport 

Shielding effectiveness test Neutron shield: Once per overpack 
10 CFR 71 Compliance: Prior to each shipment 

Closure plate mechanical seal replacement Following removal of closure plate bolting 
Closure plate bolt replacement Every 240 bolting cycles (assumes 20 years at 12 

cycles per year) 
Port plug seal replacement Following removal of applicable port plug 

Port cover plate seal replacement Following removal of applicable cover plate 
R+Tt'aiseReliefDevice visual inspection Prior to each transport 
Rupwie diseReliefDevice replacement Every five years 

In-service thermal test Every five years during transportation operations, 
or prior to transport if period exceeds five years 
from previous test.

8.2-4



Table 8.2.2

rn-STAR 100 PACKAGE TEST CONDITION OVERPACK 
SURFACE TO AMBIENT TEMPERATURE DIFFERENTIAL' 

UNDER DESIGN BASIS DECAY HEAT LOADS AND INSOLATION

I This information is obtained from Tables 3.4.9 through 3.4.11 in SAR Chapter 3.
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8.3 REGULATORY COMPLIANCE

This chapter summarizes the commitments of Holtec International to design, construct, 
inspect, and test the rn-STAR 100 Package in accordance with the Codes and Standards 
identified in Chapter 1. Completion of the defined acceptance test program for each HI
STAR 100 Package will provide assurance that the SSCs important to safety will perform 
their design function. The performance of the maintenance program by Holtec 
International or the licensee for each rI-STAR 100 Package will provide assurance for 
the continued effectiveness of the Package.  

The described acceptance criteria and maintenance programs can be summarized in the 
following evaluation statements: 

1. Section 8.1 of this SAR describes Holtec International's proposed program for 
preoperational testing and initial operations of the rI-STAR 100 Package. Section 
8.2 describes the proposed rI-STAR 100 maintenance program. The preliminary 
determinations for the rI-STAR 100 Package prior to first use meets the 
requirements of 1OCFR71.85 and 10CFR71.87(g).  

2. Structures, systems, and components (SSCs) of the rH-STAR 100 Package 
designated as important to safety shall be designed, fabricated, erected, 
assembled, inspected, tested, and maintained to quality standards commensurate 
with the importance to safety of the function they are intended to perform. Table 
1.3.3 of this SAP. identifies the safety impertarie-and quality classifications of 
SSCs of the HI-STAR 100 Package, and Table 1.3.1 presents the applicable 
standards for their design, fabrication, and inspectiorn as clarified by the 
alternatives in Table 1.3.3.  

3. Holtec International shall examine and test the HI-STAR 100 Package to ensure 
that it does not exhibit any defects that could significantly reduce its containment 
effectiveness.  

4. Holtec International shall durably mark each rI-STAR 100 Package with a data 
plate indicating the COC identification number assigned by the NRC, trefoil 
radiation symbol, gross weight, model number, and unique identification serial 
number in accordance with 1OCFR71.85(c) at the completion of the acceptance 
test program. Hlltec Irnatinal DePsign Dr.Ain No. 1397, Sheet 4 of 7, in 
Section 141 5f ;h 4 SAP illu trates and deti h ata plate.  

5. The description of the routine determinations defined in the maintenance program 
in Section 8.2 for the nI-STAR 100 Package prior to transport use meets the 
requirements of IOCFR71.87(b) and 1OCFR71.87(g).  

6. It can be concluded that the acceptance tests and maintenance program for the HI
STAR 100 Package are in compliance with IOCFR71 [8.0.1], and that the 
applicable acceptance criteria have been satisfied. The acceptance tests and 
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maintenance program provide reasonable assurance that the rH-STAR 100 
Package will allow safe transport of spent fuel throughout its certified life. This 
conclusion is based on a review that considers the regulation itself, appropriate 
regulatory guides, applicable codes and standards, and accepted industry 
practices.
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U.S. Nuclear Regulatory Commission 
ATTN: Document Control Desk 
Document ID 5014462 
Attachment 6 

AFFIDAVIT PURSUANT TO 10CFR2.790 

I, Brian Gutherman, being duly sworn, depose and state as follows: 

(1) I am Licensing Manager of Holtec International and have reviewed the 
information described in paragraph (2) which is sought to be withheld, and am 
authorized to apply for its withholding.  

(2) The information sought to be withheld is included in HI-STAR SAR Chapter 6, 
contained in enclosed with Holtec Letter No. 5014462, appropriately identified 
as confidential information in shaded text. Specifically: 

"• Portions of Section 6.4.11 
"• Tables 6.4.12, 6.4.13, 6.4.15, 6.4.16, 
"* Figures 6.4.14, 6.4.15, and 6.4.16 
"* Portions of Appendices 6.E, 6.F, 6.H, 6.1, 6.J, 6.K, 6.L, and 6.M 

This information is considered proprietary to Holtec International.  

(3) In making this application for withholding of proprietary information of which it 
is the owner, Holtec International relies upon the exemption from disclosure set 
forth in the Freedom of Information Act ("FOIA"), 5 USC Sec. 552(b)(4) and 
the Trade Secrets Act, 18 USC Sec. 1905, and NRC regulations 10CFR Part 
9.17(a)(4), 2.790(a)(4), and 2.790(b)(1) for "trade secrets and commercial or 
financial information obtained from a person and privileged or confidential" 
(Exemption 4). The material for which exemption from disclosure is here sought 
is all "confidential commercial information", and some portions also qualify 
under the narrower definition of "trade secret", within the meanings assigned to 
those terms for purposes of FOIA Exemption 4 in, respectively, Critical Mass 
Energy Project v. Nuclear Regulatory Commission, 975F2d871 (DC Cir. 1992), 
and Public Citizen Health Research Group v. FDA, 704F2d1280 (DC Cir.  
1983).
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U.S. Nuclear Regulatory Commission 
ATTN: Document Control Desk 
Document ID 5014462 
Attachment 6 

AFFIDAVIT PURSUANT TO 10CFR2.790 

(4) Some examples of categories of information which fit into the definition of 
proprietary information are: 

a. Information that discloses a process, method, or apparatus, including 
supporting data and analyses, where prevention of its use by Holtec's 
competitors without license from Holtec International constitutes a 
competitive economic advantage over other companies; 

b. Information which, if used by a competitor, would reduce his expenditure 
of resources or improve his competitive position in the design, 
manufacture, shipment, installation, assurance of quality, or licensing of a 
similar product.  

c. Information which reveals cost or price information, production, 
capacities, budget levels, or commercial strategies of Holtec International, 
its customers, or its suppliers; 

d. Information which reveals aspects of past, present, or future Holtec 
International customer-funded development plans and programs of 
potential commercial value to Holtec International; 

e. Information which discloses patentable subject matter for which it may be 
desirable to obtain patent protection.  

The information sought to be withheld is considered to be proprietary for the 
reasons set forth in paragraphs 4.a, 4.b, 4.d, and 4.e, above.  

(5) The information sought to be withheld is being submitted to the NRC in 
confidence. The information (including that compiled from many sources) is of 
a sort customarily held in confidence by Holtec International, and is in fact so 
held. The information sought to be withheld has, to the best of my knowledge 
and belief, consistently been held in confidence by Holtec International. No 
public disclosure has been made, and it is not available in public sources. All 
disclosures to third parties, including any required transmittals to the NRC, have
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U.S. Nuclear Regulatory Commission 
ATTN: Document Control Desk 
Document ID 5014462 
Attachment 6 

AFFIDAVIT PURSUANT TO 10CFR2.790 

been made, or must be made, pursuant to regulatory provisions or proprietary 
agreements which provide for maintenance of the information in confidence. Its 
initial designation as proprietary information, and the subsequent steps taken to 
prevent its unauthorized disclosure, are as set forth in paragraphs (6) and (7) 
following.  

(6) Initial approval of proprietary treatment of a document is made by the manager 
of the originating component, the person most likely to be acquainted with the 
value and sensitivity of the information in relation to industry knowledge.  
Access to such documents within Holtec International is limited on a "need to 
know" basis.  

(7) The procedure for approval of external release of such a document typically 
requires review by the staff manager, project manager, principal scientist or 
other equivalent authority, by the manager of the cognizant marketing function 
(or his designee), and by the Legal Operation, for technical content, competitive 
effect, and determination of the accuracy of the proprietary designation.  
Disclosures outside Holtec International are limited to regulatory bodies, 
customers, and potential customers, and their agents, suppliers, and licensees, 
and others with a legitimate need for the information, and then only in 
accordance with appropriate regulatory provisions or proprietary agreements.  

(8) The information classified as proprietary was developed and compiled by Holtec 
International at a significant cost to Holtec International. This information is 
classified as proprietary because it contains detailed descriptions of analytical 
approaches and methodologies not available elsewhere. This information would 
provide other parties, including competitors, with information from Holtec 
International's technical database and the results of evaluations performed by 
Holtec International. A substantial effort has been expended by Holtec 
International to develop this information. Release of this information at this time 
would improve a competitor's position because it would enable Holtec's 
competitor to copy our technology and offer it for sale in competition with our 
company, causing us financial injury.
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(9) Public disclosure of the information sought to be withheld is likely to cause 
substantial harm to Holtec International's competitive position and foreclose or 
reduce the availability of profit-making opportunities. The information is part 
of Holtec International's comprehensive spent fuel storage technology base, and 
its commercial value extends beyond the original development cost. The value 
of the technology base goes beyond the extensive physical database and 
analytical methodology, and includes development of the expertise to determine 
and apply the appropriate evaluation process.  

The research, development, engineering, and analytical costs comprise a 
substantial investment of time and money by Holtec International.  

The precise value of the expertise to devise an evaluation process and apply the 
correct analytical methodology is difficult to quantify, but it clearly is 
substantial.  

Holtec International's competitive advantage will be lost if its competitors are 
able to use the results of the Holtec International experience to normalize or 
verify their own process or if they are able to claim an equivalent understanding 
by demonstrating that they can arrive at the same or similar conclusions.  

The value of this information to Holtec International would be lost if the 
information were disclosed to the public. Making such information available to 
competitors without their having been required to undertake a similar 
expenditure of resources would unfairly provide competitors with a windfall, 
and deprive Holtec International of the opportunity to exercise its competitive 
advantage to seek an adequate return on its large investment in developing these 
very valuable analytical tools.
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STATE OF NEW JERSEY )
) COUNTY OF BURLINGTON )

ss:

Mr. Brian Gutherman, being duly sworn, deposes and says: 

That he has read the foregoing affidavit and the matters stated therein are true and 
correct to the best of his knowledge, information, and belief.  

Executed at Marlton, New Jersey, this 30th day of May, 2002.

Brian Gutherman 
Holtec International

Subscribed and sworn before me this day of )z9N ,2002.

MARIA C. PEPE 
NOTARY PUBLIC OF NEW JERSEY 

My Commission Expires April 25, 2005
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