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CHAPTER 5

OPERATION SYSTEMS

51 OPERATION DESCRIPTION

This chapter describes the operations that PFSLLC personnel perform using the Hi-
STORM 100 Cask System (Reference 1) and the TranStor Storage Cask System
(Reference 2). The operation systems provide safe control of the PFSF canister

handling and storage systems, which meets the intent of 10 CFR 72.122(j).

Operations related to the storage of spent fuel at the PFSF are performed at the
originating nuclear power plant and at the PFSF. Spent fuel operations at the
originating power plant are performed in accordance with the originating plant Owner’s
10 CFR 50 license. Transport of the spent fuel from the plant to the PFSF is performed
in accordance with the requirements of 10 CFR 71 and 49 CFR 171, 172, 173, 174, and
177. The systems used to transport fuel to the PFSF are the HI-STAR 100 Shipping
Cask System (Reference 3) and TranStor Shipping Cask System (Reference 4).
Storage of the spent fuel at the PFSF is subject to the requirements of the PFSF

license that is issued in accordance with 10 CFR 72.

The operations that are performed at the PFSF include the following:

e Receipt and inspection of incoming shipping casks with canisters containing
spent fuel

e Transfer of canisters from shipping cask to storage cask

¢ Placement of the storage cask on storage pads

e  Surveillance of storage casks

e  Security of the PFSF
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e  Health Physics at the PFSF
. Maintenance at the PFSF
° Removal of canisters from the PFSF offsite

. Inventory documentation management

The majority of PFSF activity occurs during placement of canisters and casks within the
facility and future removal of the canisters offsite. Supporting activities include
monitoring storage casks and periodic maintenance of onsite equipment. The PFSLLC
will provide detailed procedures for operating, inspecting, and testing the PFSF
systems. These procedures will ensure that the spent fuel handling and storage
operations are properly accomplished and are in accordance with the PFSF SAR and

vendors’ SARs.

The following description provides an overview of the operational process for the spent

fuel storage facility systems.

5.1.1  Operations at Originating Nuclear Power Plant

The spent fuel operations at the originating nuclear power plant are not part of the

PFSF. The description provided in this section is for information only.

Typically, an empty canister is placed inside a transfer cask and both the canister and
transfer cask are placed into the spent fuel pool where the canister is loaded with spent
fuel. (Some power plants may need to utilize dry transfer methods due to low crane
capacity or plant restrictions). The canister exterior is prevented from direct contact
with potentially contaminated spent fuel pool water by means of a water or inflatable
barrier. Once the fuel is loaded, the canister lid is placed on the canister and the
transfer cask is removed from the spent fuel pool. The canister lid and a redundant

closure lid are welded to the canister and the canister is drained and vacuum dried.
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The canister is then backfilled with inert helium gas and the drain and fill ports are
welded closed, thereby sealing the canister. The outer surfaces of the transfer cask are

then checked for surface contamination and decontaminated, if necessary.

The sealed canister is transferred from the transfer cask to a shipping cask, and the
shipping cask closure bolted in place. The shipping cask is then loaded onto the
shipment vehicle, fitted with impact limiters to protect the shipping cask during

transportation, and shipped to the PFSF.

51.2 Operations Between the Originating Nuclear Power Plant and the PFSF

The shipping cask, containing the sealed spent fuel canister, is shipped by rail to the
PFSF. During transportation, the shipping cask provides a complete confinement
barrier for the canister that is capable of withstanding any accident that could occur.
The shipping cask is fitted with impact limiting devices for additional protection during
transit. The offsite transportation system is licensed in accordance with the
requirements of 10 CFR 71, "Packaging and Transportation of Radioactive Material",
and complies with the requirements of 49 CFR 171, “General Information, Regulations,
and Definitions”, 49 CFR 172, “Hazardous Materials Tables and Hazardous Materials
Communications Regulations”, 49 CFR 173, “Shippers - General Requirements for
Shipments and Packages”, 49 CFR 174, “Carriage by Rail”, and 49 CFR 177, “Carriage
by Public Highway”.

513 Operations Between the Railroad Mainline and the PFSF

The PFSF is located approximately 24 miles south of the rail mainline and currently
does not have rail access. The shipping casks are shipped to the PFSF by rail to
Timpie and then by one of two alternatives. The first alternative utilizes intermodal

transfer at Timpie, where the loaded shipping casks are transferred from the rail car to a
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heavy haul tractor/trailer for transport via highway the remaining 24 miles to the PFSF.
At the intermodal transfer point is a rail siding, single-failure-proof gantry crane, and
weather enclosure over the crane. The second alternative utilizes a new rail spur to
enable the shipping casks to remain on the rail car and be transported by rail directly to
the PFSF.

514 Operations at the PFSF

5.1.4.1 Receipt and Inspection of Incoming Shipping Cask and Canister

During spent fuel shipment, the canister is contained within the shipping cask, which is
mounted horizontally on a rail car or heavy haul trailer. Impact limiters are mounted on
either end of the shipping cask and a personnel barrier cover is located over the

shipping cask between the impact limiters.

When the shipping cask arrives at the PFSF, the shipping cask, impact limiters, and
shipping cradle are visually inspected for damage prior to entry into the Restricted Area
(RA). After initial receipt approval the shipment is moved into the security vehicle trap
for inspection by security personnel to ensure no unauthorized devices enter the RA.
When security clearance is complete, the shipment proceeds into the RA and into the
Canister Transfer Building where the personnel barrier is removed and the shipping

cask is surveyed for dose rates and contamination levels

5.1.4.2 Transfer of Canister from Shipping Cask to Storage Cask

Transfer of the canister containing spent fuel from the shipping cask to the storage cask
takes place within the Canister Transfer Building. After the receipt inspection, the
overhead bridge crane is used to remove the impact limiters. The shipping cask lifting

yoke is attached to the crane and hooked to the shipping cask, which is uprighted on
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the cradle, lifted off the transport vehicle, and moved into one of three canister transfer
cells. The shipping cask is secured in place by attaching support struts between the
cask and the transfer cell walls. The shipping cask lid is unbolted and removed. The
canister is then accessible through the top of the shipping cask where the canister
lifting attachments and hoist slings are installed on the canister lid. Temporary
shielding is positioned as required to maintain worker doses as-low-as-is-reasonably-
achievable (ALARA).

The transfer cask is placed onto the shipping cask by the overhead bridge crane or
semi-gantry crane. If the transfer operation is with the TranStor system, support struts
are attached between the TranStor transfer cask and the transfer cell walls, because
the crane must later be detached from the TranStor transfer cask to lift the canister.
The HI-STORM system uses the canister downloader, which is attached to the top of
the HI-TRAC transfer cask, to lift and lower the canister and does not require the
support struts since the crane is never disconnected from the transfer cask. Shield
doors installed on the bottom of the transfer cask are opened. The hoist slings are
pulled up through the transfer cask and the canister is lifted up into the transfer cask
just above the shield doors. The shield doors are closed and the canister is lowered
onto the doors, which support the weight of the canister. The support struts are
disconnect from the transfer cask for the TranStor system only. The transfer cask is
lifted from the shipping cask by the crane and placed on top of the concrete storage
cask. Support struts are again attached between the transfer cask and transfer cell
walls for TranStor system only. The canister is lifted slightly to remove its weight from
the transfer cask shield doors. The shield doors are opened and the canister is lowered
into the storage cask. The transfer cask is removed from the top of the storage cask
and the storage cask lid is installed. Temporary shielding is removed from the cask
transfer area. During the transfer process, radiation levels are measured to assure

doses to workers are ALARA.
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5.1.4.3 Placement of the Storage Cask on the Storage Pad

The concrete storage cask loading is now complete and ready for transport to a storage
pad. The storage cask is moved out of the canister transfer cell by the cask
transporter. The cask transporter lifts the storage cask approximately 4 inches high.
The cask is then moved to the appropriate storage pad by the cask transporter. At the
storage pad, the storage cask is positioned and lowered onto the storage pad. The
temperature at the air outlet vents is taken after the cask is placed on the pad in
accordance with Technical Specification requirements to confirm proper operation of

the storage system.

5.1.4.4 Surveillance of the Storage Casks

While in storage, the proper operation of the storage casks is verified by surveillance
procedures. Cask temperatures are measured by a continuous monitoring system to
verify temperatures do not exceed temperature limits in the Technical Specifications. In
addition, the cask air vents are inspected for blockage on a periodic basis in
accordance with the Technical Specifications. An overall site observation surveillance
is also performed on a periodic basis to detect any cask damage or accumulation of site

debris. Surveillance requirements are discussed in Chapter 10.
Radiation doses emitted from the storage casks are measured by thermoluminecent

dosimeters (TLDs) located at the restricted area (RA) and owner controlled area (OCA)
fences to ensure doses are within 10 CFR 20.1301 and 10 CFR 72.104 limits.
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5.1.4.5 Security Operations

Security personnel coordinate several security related functions that include performing
contihual surveillance for intruders, evaluating intrusion alarms, processing visitors to
the PFSF, searching visitor persons, packages, and vehicles, issuing badges to
workers, coordinating with local law enforcement agencies, and contacting appropriate
emergency response personnel. The security personnel are aiso responsible for
identifying and assessing off-normal and emergency events during off-shift hours of
PFSF operation. Details for the security personnel are discussed in the PFSF Security

Plan (Reference 5).

5.1.4.6 Health Physics Operations

The health physics (HP) personnel are responsible for taking radiation dose and
contamination surveys on incoming spent fuel shipments. In order to maintain the
PFSF philosophy of “Start Clean/Stay Clean”, HP personnel ensure that contamination
levels on the canisters of incoming shipments are within the Technical Specification
requirements. Canisters exceeding the limits will be returned to the originating power

plant for decontamination.

During the transfer process, HP personnel monitor doses to ensure that workers are not
exposed to unnecessary radiation. In the event high doses are detected, temporary
shielding, in the form of lead blankets, neutron shielding, portable shield walls, etc., are
used to maintain doses ALARA. HP personnel perform dose rate surveillances of the

loaded storage cask to ensure Technical Specification limits are met.

In addition to surveillance activities, HP personnel monitor onsite and offsite radiation
levels to ensure worker and offsite doses are in accordance with regulatory

requirements. HP personnel also calibrate radiation protection instrumentation.
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5.1.4.7 Maintenance QOperations

Because of their passive nature, the storage casks require little maintenance over the
lifetime of the PFSF. Typical maintenance tasks may involve occasional replacement

and recalibration of temperature monitoring instrumentation.

Periodic maintenance is required on the overhead bridge crane, semi-gantry crane,
transfer equipment, and shipping casks. Maintenance of these SSCs, which are
classified as important to safety, ensure that they are safe and reliable throughout the
life of the PFSF per 10 CFR 72.122(f).

Maintenance is also required on the following components not important to safety: the
heavy haul tractor/trailer (if used), rail car and locomotive (if used), cask transporter,
security systems, temperature and radiation monitoring systems, diesel generator,
electrical systems, fire protection systems, and site infrastructure. The Operations and

Maintenance (O&M) Building is provided to facilitate maintenance activities.

5.1.4.8 Transfer of Canisters from PFSF Offsite

A 10 CFR 71 licensed shipping cask will transport in the future the canisters offsite to
another facility. Transfer operations will utilize the Canister Transfer Building to transfer
the canisters from the concrete storage casks to the shipping cask. Once loaded in the

shipping cask, the spent fuel canister is shipped to the designated facility.
51.5 Flow Sheets

A flow diagram and illustration showing the sequence of operations for canister receipt,

transfer, and placement into storage is shown on Figures 5.1-1 and 5.1-2 for the HI-
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STORM storage system and on Figures 5.1-3 and 5-1-4 for the TranStor storage

system.

A flow diagram showing the sequence of operations required to remove the storage

casks from the PFSF and ship them offsite is shown on Figure in 5.1-5.
The number of personnel and the time required for the various operations are given in

Table 5.1-1 for the HI-STORM system and Table 5.1-2 for the TranStor system. These

tables are used to develop the occupational exposures in Chapter 7.

516 Identification of Subjects for Safety Analysis

5.1.6.1 Criticality Prevention

As discussed in Section 4.2.1.5.4, criticality is controlled at the PFSF by utilizing fuel

assembly geometry. Poison materials are primarily for underwater canister loading in
the originating nuclear plant spent fuel pool. During storage, with the canister dry and
sealed from the environment, no further criticality control measures within the storage

installation are necessary.

5.1.6.2 Chemical Safety

There are no chemical hazards associated with the operation of the PFSF.

516.3 Operation Shutdown Modes

During storage, there are no operational shutdown modes associated with the HI-

STORM or TranStor Storage Systems since the systems are passive and rely on
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natural air circulation for cooling. During canister transfer, the transfer process may be
shut down at the end of the day until the next day because of the transfer duration.
Operation procedures ensure that no shutdown can occur in the middle of an
operational step. Operational shutdown steps following emergency or accident events
are also addressed by the PFSF operational procedures. All operational shutdown

modes at the PFSF are safe shutdown modes due to the design features of the facility.

5164 Instrumentation

Due to the totally passive nature of the storage casks, there is no need for any
instrumentation to perform safety functions. Temperature monitors are utilized as a
means to monitor the cask temperature during storage. Area radiation monitors are
used to measure radiation levels in the Canister Transfer Building during canister
transfer operations and in the LLW storage room. Portable radiation monitors are used
to measure radiation levels of casks following canister transfer. PFSF personnel are
equipped with personnel dosimeters wherever they are in the RA. The radiation dose
will be monitored at the perimeters of the RA and OCA. The temperature and radiation

monitors are classified as Not Important to Safety.

5.16.5 Maintenance Technigues

No special maintenance techniques are necessary that would require a safety analysis.

There is preventative maintenance performed on a regular basis on the overhead
transfer crane, canister lifting equipment, cask transporter, heavy haul tractor/trailers,
radiation detection and monitoring equipment, cask temperature monitoring equipment,
security equipment, fire detection and suppression equipment, etc. Maintenance is

perform in accordance with 10 CFR 72.122(f) and manufacturer’s requirements.
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5.2 SPENT FUEL CANISTER HANDLING SYSTEMS

5.2.1 Spent Fuel Canister Receipt, Handling, and Transfer

An operational description for the systems used for the receipt and transfer of spent fuel
canisters is provided in the following paragraphs. Special features of these systems to

ensure safe handling of the spent fuel canisters are also described.

5.2.1.1 Spent Fuel Canister Receipt

5.2.1.1.1 Functional Description

The shipping casks and impact limiters comprise the system in which the spent nuclear
fuel canisters are contained when they arrive at the PFSF. The shipping cask system
protects the enclosed spent fuel canister from physical damage, provides shielding, and

allows sufficient cooling of the canister while enroute to the PFSF.

5.2.1.1.2 Safety Features

Safety features of the system include the impact limiters, which help protect the spent
fuel shipping cask during transportation and the design, materials, and construction of
the shipping casks, which provide gamma and neutron shielding, conductive and
radiant cooling, criticality control, and structural strength to protect the spent fuel
canister. A tamperproof device on the cask provides indication of an unauthorized
attempt to obtain access to the cask. These safety features are fully described in the
HI-STAR and TranStor shipping SARs
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5212 Spent Fuel Canister Handling

5.2.1.2.1 Functional Description

The overhead bridge and semi-gantry cranes perform handling functions inside the
Canister Transfer Building for the shipping cask, the transfer cask, and the TranStor
canister. The canister downloader, boited on top of the HI-TRAC transfer cask is used

to raise and lower the HI-STORM canister

Shipping and transfer cask handling components include the shipping cask and transfer

cask lifting yokes and trunnions.

The storage cask handling component consists of the storage cask lifting attachments,

cask transporter, and the overhead bridge crane, if needed.

The canister handling components consist of the lifting slings, HI-STORM canister lifting

cleats, and TranStor canister hoist rings.

5.2.1.2.2 Safety Features

Safety features of the overhead bridge and semi-gantry cranes include single-failure-
proof designs for sustaining the load upon failure of any single component, limit
switches for prevention of hook travel beyond safe operating positions, and provisions

for lowering a load in the event of an overload trip.

Safety features of the HI-TRAC downloader, used to raise and lower the HI-STORM
canister during canister transfer operations, include a single-failure-proof design for
sustaining the load upon failure of any single component and/or loss of hydraulic
pressure as described in the HI-STORM SAR.
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Safety features of the shipping and transfer cask handling components include single-
failure-proof lift capacity or equivalent safety factor as described in the HI-STORM and
TranStor SARs.

There are no safety features associated with the cask transporter since the storage
cask is designed to withstand drops that could result from a failure associated with the
transporter lift components. The transporter is designed such that the lift mechanism

can only lift the storage cask within lift heights specified by the Technical Specifications.
The safety features of the canister handling components, slings, canister lifting cleats,
and canister hoist rings, are their redundancy and the required stress safety margins as

described in the HI-STORM and TranStor SARs.

5213 Spent Fuel Canister Transfer

5.2.1.3.1 Functional Description

The transfer cask is used for transfer of the spent fuel canister between the shipping
cask and the storage cask. The transfer cask protects the spent fuel canister from

physical damage and provides radiation shielding.

5.2.1.3.2 Safety Features

The transfer casks provide radiation shielding and act as special lifting devices when
carrying a canister loaded with spent fuel. The transfer cask lifting trunnions are
designed and tested to the single-failure-proof requirements of NUREG-0612
(Reference 6) and ANSI N14.6 (Reference 7) so that canisters can be lifted by the

transfer cask without the requirement to analyze a transfer cask drop. However, annual

SARCHS.doc



PRIVATE FUEL STORAGE FACILITY SAR CHAPTER §

SAFETY ANALYSIS REPORT REVISION 0
PAGE 5.24

testing requirements per ANSI N14.6 of the transfer cask trunnion welds is not

performed since the welds cannot be accessed for testing and NDE.

The transfer casks consist of cylindrical steel liners with a lead gamma shield and a
neutron shield. Two trunnions are provided for transfer cask handling. The transfer
cask has movable shield doors at the bottom to allow raising the canister into the
transfer cask, lowering of the canister into the storage or shipping cask, or to support
the canister weight and provide shielding while in the transfer cask. The doors slide in
steel guides along each side of the transfer cask. Steel pins or bolts are used to
prevent inadvertent opening of the doors. Roller bearings on the HI-TRAC transfer
cask enable the cask doors to be manually operated. Hydraulic cylinders are used to

open the TranStor transfer cask doors.

The transfer casks are designed to prevent the canister from being lifted beyond the top
of the cask, which would expose the canister and cause high radiation doses. On the
HI-TRAC transfer cask, the canister downloader, which raises the canister, is bolted on
top of the cask. The canister can only be lifted up to the downloader hoist mechanical
stops and is prevented from being raised beyond the top of the HI-TRAC cask. On the
TranStor transfer cask, the top cover of the transfer cask is designed to stop the
canister and prevent the crane from inadvertently lifting the canister up and out of the

transfer cask while being raised.

The lifting yokes provided with the transfer casks are used to interface with the crane.

The safety features of the transfer casks are described in greater detail in the HI-
STORM and TranStor SARs.
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522 Spent Fuel Canister Storage

Spent fuel storage consists of the HI-STORM and the TranStor storage systems, which
includes spent fuel canisters placed in the concrete storage casks located on the
storage pads. The storage systems are a passive design and require no support
systems for operation. The storage systems perform their functions under normal
conditions as discussed in SAR Chapter 4 and off-normal and accident level conditions
as discussed in SAR Chapter 8. Limits of operation associated with various normal and
off-normal conditions are contained in SAR Chapter 10. Surveillance requirements are

also contained in SAR Chapter 10.

| 5.2.2.1 Safety Features

Safety features include a passive dry cask design and administrative controls. The
canister is enclosed in the cavity of the concrete storage cask, which protects the
canister from severe natural phenomena (such as tornado-driven missiles), provides
required shielding of the canister, and flow paths for natural convection cooling. The
results of analyses of hypothetical storage cask tipover events are described in Section
8.2.6, where it is concluded that the canister will remain intact inside the storage cask
and canister internals will not be damaged. Safety features are discussed in greater
detail in Chapter 4, Chapter 8, and the HI-STORM and TranStor SARs.
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5.3 OTHER OPERATING SYSTEMS
The storage casks are passive and require no other operating systems for safe storage

of the spent fuel once they are placed into storage. All the PFSF operating systems are

described in Sections 5.1 and 5.2.
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54 OPERATION SUPPORT SYSTEMS

541 Instrumentation and Control Systems

Regulation 10 CFR 72.122(i) requires that instrumentation and control systems be
provided to monitor systems that are classified as Important to Safety. The operation of
the PFSF is passive and self-contained and therefore does not require control systems
to ensure the safe operation of the system. However, temperatures of the storage
casks are monitored to provide a means for assessing thermal performance of the
storage casks. The temperature monitors are equipped with data recorders and alarms
located in the Security and Health Physics Building. The temperature monitors are not

required for safety and therefore are not subject to important to safety criteria.

Radiation monitoring is provided to ensure doses remain ALARA and is discussed in
Section 7.3.4. Radiation monitoring is not required to support systems that are

classified as Important to Safety.

In the event of an earthquake, the PFSF will contact the National Earthquake

Information Center, Golden, Colorado, to acquire seismic data for the PFSF.

No other instrumentation or control systems are necessary or are utilized. Therefore,
the requirements of 10 CFR 72.122(i) are satisfied.

54.2 System and Component Spares

Spare temperature monitoring devices are maintained at the site. However, these
devices are not required to maintain safe conditions at the PFSF. No other

instrumentation spares are required.
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5.5 CONTROL ROOM AND CONTROL AREAS

Regulation 10 CFR 72.122(j) requires the control room or control area to be designed to
ensure that the PFSF is safety operated, monitored, and controlled for off-normal or
accident conditions. This requirement is not applicable to the PFSF because the spent
fuel storage system is a passive system and requires no control room to ensure safe

operation at the PFSF.
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56 ANALYTICAL SAMPLING

No sampling is required for the safe operation of the PFSF or to ensure that operations
are within prescribed limits. Sampling of the gas inside the shipping cask is performed
prior to venting and opening the cask in the Canister Transfer Building. Evaluation of
the gas sample determines if the gas can be released to the atmosphere or if it must be
filtered and the appropriate radiological protection needed when removing the shipping
cask closure. Since the sampling is not required for nuclear safety of the facility, it is

not subject to Important to Safety criteria.
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TABLE 5.1-1
(Sheet 1 of 2)

ANTICIPATED TIME AND PERSONNEL REQUIREMENTS
FOR HI-STORM CANISTER TRANSFER OPERATIONS

OPERATION NO. OF TASK DURATION
PERSONNEL' (HOURS)

1. Receive and inspect shipment. Measure dose rates. 3 0.5
2. Move shipment into Canister Transfer Building. 4 0.5
3. Remove personnel barrier, measure cask dose rates, 3 16

and perform contamination survey.
4. Remove impact limiters and tiedowns. 3 15
5. Attach lifting yoke to crane and HI-STAR shipping cask. 3 1.0

Upright HI-STAR cask and move to transfer cell.

Connect support struts.
6. Sample enclosed cask gas and vent. 2 0.5
7. Remove HI-STAR closure plate bolts. 3 1.0
8. Remove HI-STAR closure plate (lid). 3 0.2
9. Prep HI-STAR to mate with HI-TRAC transfer cask. 3 0.2
10. Install canister lift cleats and attach slings. 3 1.0
11. Attach lifting yoke to crane and HI-TRAC. 3 0.5
12. Mount HI-TRAC on top of HI-STAR. 3 0.5
13. Open HI-TRAC transfer cask doors. 3 0.2
14. Attach slings to canister downloader hoist and raise 3 0.5

canister.
15. Close HI-TRAC doors and install pins. 3 0.2
16. Lower canister onto HI-TRAC doors. 3 0.2
17. Prep HI-STORM storage cask to mate with HI-TRAC 3 0.2
transfer cask.

18. Move HI-TRAC from HI-STAR to HI-STORM. 3 0.7
19. Raise canister and open HI-TRAC doors. 3 0.5
20. Lower canister into HI-STORM storage cask. 3 0.5
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TABLE 5.1-1
(Sheet 2 of 2)

ANTICIPATED TIME AND PERSONNEL REQUIREMENTS
FOR HI-STORM CANISTER TRANSFER OPERATIONS

OPERATION NO. OF TASK DURATION
PERSONNEL’ (HOURS)
21. Disconnect lifting slings. 3 0.2
22. Close transfer cask doors. 3 0.2
23. Remove HI-TRAC from HI-STORM 3 0.5
24, Remove canister lift cleats. 3 0.5
25. Install HI-STORM lid and lid bolts. 3 1.0
26. Perform dose survey and install HI-STORM lifting 3 0.5
eyes.
27. Drive cask transporter in transfer cell. 2 0.3
28. Connect HI-STORM to cask transporter. 3 0.5
29. Raise HI-STORM storage cask. 3 0.2
30. Transport HI-STORM cask to storage pad. 3 2.0
31. Position and lower HI-STORM cask on pad. 3 0.5
32. Disconnect HI-STORM cask from transporter and 3 1.0
remove cask lifting eyes.
33. Connect cask temperature instrumentation. 3 0.5
34. Perform cask operability tests. 2 48
Total Hours - 19.9°
Notes
1. Number of personnel typically includes 2 to 3 operators and 1 HP technician.
2. Total does not reflect 48 hour duration in Step 34, which is time required for cask temperature to

reach equilibrium. Personnel time required to monitor temperatures during the equilibrium phase

is minimal.
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TABLE 5.1-2
(Sheet 1 of 2)

ANTICIPATED TIME AND PERSONNEL REQUIREMENTS
FOR TRANSTOR CANISTER TRANSFER OPERATIONS

OPERATION NO. OF TASK DURATION
PERSONNEL' (HOURS)
1. Receive and inspect shipment. Measure dose rates. 3 0.5
2. Move shipment into Canister Transfer Building. 4 0.5
3. Remove personnel barrier, measure cask dose rates, 3 16
and perform contamination survey.
4. Remove impact limiters and tiedowns and install cask 3 1.5
rotation trunnions.
5. Attach lifting yoke to crane and TranStor shipping cask. 3 1.0
Upright shipping cask and move to transfer cell.
Connect support struts.
6 Sample enclosed cask gas and vent. 2 0.5
7. Remove shipping cask closure lid boits. 3 1.0
8. Remove shipping cask closure lid. 3 0.2
9. Prep shipping cask to mate with TranStor transfer 3 0.2
cask.
10. Install canister lift eyes and attach slings. 3 1.0
11. Attach lifting yoke to crane and transfer cask. 3 0.5
12. Mount transfer cask on top of shipping cask, connect 3 0.7
support struts, and disengage crane.
13. Open transfer cask doors. 3 0.2
14. Attach slings to crane and raise canister. 3 0.5
15. Close transfer cask doors and install pins. 3 0.2
16. Lower canister onto transfer cask doors and 3 0.2
disconnect canister slings from crane hook.
17. Attach lifting yoke to crane hook and engage transfer 3 0.5
cask. Disconnect support struts.
18. Move transfer cask from shipping cask to storage 3 1.0
cask. Attach support struts to transfer cask and
disengage crane.
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TABLE 5.1-2
(Sheet 2 of 2)

ANTICIPATED TIME AND PERSONNEL REQUIREMENTS
FOR TRANSTOR CANISTER TRANSFER OPERATIONS

OPERATION NO. OF TASK DURATION
PERSONNEL' (HOURS)
19. Engage crane to canister, raise canister, and open 2 0.5
transfer cask doors.
20. Lower canister into TranStor storage cask. 3 0.5
21. Disconnect lifting slings. 3 0.2
22. Close transfer cask doors. 2 0.2
23. Attach lifting yoke to crane and engage to transfer 3 0.8
cask. Remove transfer cask from storage cask
24. Remove canister lifting eyes. 3 0.5
25. Install storage cask lid and lid bolts. 3 1.0
26. Perform dose survey and install storage cask lifting 3 0.5
eyes.
27. Drive cask transporter in transfer cell. 2 0.3
28. Connect storage cask to cask transporter. 3 0.5
29. Raise storage cask. 3 0.2
30. Transport storage cask to storage pad. 3 2.0
31. Position and lower storage cask on pad. 3 0.5
32. Disconnect storage cask from transporter and remove 3 1.0
storage cask lifting eyes.
33. Connect cask temperature instrumentation. 3 0.5
34. Perform cask operability tests. 2 48
Total Hours - 212

Notes

1. Number of personnel typically includes 2 to 3 operators and 1 HP technician.

2. Total does not reflect 48 hour duration in Step 34, which is time required for cask temperature to
reach equilibrium. Personnel time required to monitor temperatures during the equilibrium phase
is minimal.
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SHIPMENT RECEIPT AND
INSPECTION

TRANSFER PREPARATION

CANISTER TRANSFER

CASK STORAGE

1. Visually inspect the
TranStor shipping cask,
impact limiters, and cradle
for any physical damage.
Measure dose rates. Verify
security seal is in place.

Remove security seal, impact
limiters, and shipment tiedowns. Bolt
rotation trunnions to the TranStor
shipping cask.

1.

Attach the transfer cask lifting yoke to the overhead bridge or semi-
gantry crane and engage lifting yoke to transfer cask trunnions.

2

¥

\2

2. Move the shipping cask,
which is loaded on a heavy
haul trailer or rail car into
the Canister Transfer

Building.
2

3. Remove the personnel
barrier, measure TranStor
shipping cask dose rates,
and perform contamination

Attach the shipping cask lifting yoke
to the overhead bridge crane.
Engage the lifting yoke with the cask
trunnions. Lift and rotate the
shipping cask to the vertical position
on the shipping cradle, raise the cask
from the transport vehicle, and move
the cask into a canister transfer cell.
Attach support struts between the

12.

Mount the transfer cask on top of the TranStor shipping cask.
Attach support struts between the transfer cask and transfer cell
wall. Disengage the transfer cask lifting yoke from the crane and

. Place the shielding ring over the gap between

the storage cask inner surface and canister
outer surface. Remove the canister lifting eyes

and lifting slings.
y

N
(X N KL_V N S

. Install the storage cask cover plate and cover

plate boits.

set aside.
|

1

13.

Remove the door pins and open the transfer cask shield doors.

2

‘&‘*“—\
[22]

. Perform a health physics survey for radiation

doses.

14.

Engage the crane hook to the slings connected to the canister lifting
eyes and raise the canister into the transfer cask.

{

shipping cask and transfer cell walls.

y

\

surveys.
{

Remove cask vent port cover plate
and attach a pressure test manifold
to the vent port to measure any
pressure changes in the cask from
shipment. Sample gas in the cavity
and evaluate. Vent the cask cavity
through the manifold to atmosphere if
results from sample are acceptable.
Vent the cask cavity through the
manifold HEPA filter if results from
sample are not acceptable.
Disconnect pressure test manifold.

15.

Close the transfer cask shield doors and install the doors pins.

% 55 T S
~J

. Open the transfer cell door and drive the cask

transporter into the cell straddling the TranStor

s

storage cask.
¥

16.

Lower the canister onto the transfer cask shield doors. Disconnect
the slings from: the crane hook.

O . 0 S SR
[o2]

. Attach the cask transporter lift hoist to the

storage cask lifting attachments.

¥

v

17.

Attach the transfer cask lifting yoke to the crane and engage the
lifting yoke to transfer cask trunnions. Disconnect the wall-mounted
support struts from the transfer cask.

e N
o]

. Raise the TranStor storage cask approximately

4 inches.

Y

y

2

Remove the shipping cask closure
bolts and install eyebolts.

18.

Lift the transfer cask from on top of the shipping cask and place it
on top of the TranStor storage cask. Attach the support struts
between the transfer cask and the transfer cell walls. Disengage
the transfer cask lifting yoke from the crane and set aside.

30.

Transport the storage cask from the Canister
Transfer Building to the appropriate storage
pad with the cask transporter.

5

¥

Remove the closure lid.

¥

19.

Engage the crane hook to the slings connected to the canister lifting
eyes, raise the canister slightly, remove door pins, and open the

Install cask adapter ring and
alignment pins.

transfer cask shield doors.
v

20.

Lower the canister from the transfer cask into the storage cask.

¥

v

. Install canister lifting eyes on top of

the canister. Attach lifting slings to
the canister lifting eyes.

21.

Disconnect the slings from the crane hook.

1

22.

Close the transfer cask shield doors and install the door pins.

| 7
31. Position the storage cask in its designated
| storage location and lower the cask to the pad.
; ¥
lBZ. Disconnect the cask transporter lift hoist from
| the storage cask.
¥
33. Connect the storage cask temperature
monitoring instrumentation.
¥
34. Perform natural convection cooling operability

testing.

¥

¥

23.

Attach the transfer cask lifting yoke to the crane and engage the
lifting yoke to transfer cask trunnions. Disconnect wall-mounted
support struts from the transfer cask. Move the transfer cask from
the storage cask and place the transfer cask back into storage.

Figure 5.1-3
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STORAGE CASK
INSPECTION

CANISTER TRANSFER

SHIP OFFSITE

Visually inspect the
storage cask on the
storage pad for any
physical damage.
Perform radiation
survey. Disconnect
temperature
monitoring
instrumentation.

Install canister lifting
devices and lifting slings.
Lift and move the transfer
cask on top of the storage
cask. Open the transfer
cask doors.

9. Install the shipping
cask closure lid, fill
with helium, and
perform leak tests.

2

\

\2

2. Use the cask
transporter to move
the storage cask into
the Canister Transfer
Building.

Lift the canister into the
transfer cask. Close the
transfer cask doors.

10. Check radiation levels
of the shipping cask.

2

\

\

3. Remove the storage
cask cover and visually
inspect the top of the
canister for any
degradation.

Move the transfer cask
from on top of the concrete
storage cask to the top of
the shipping cask with the

crane.
\2

11. Place the cask on the
heavy haul trailer or
rail car, lower the cask
to its horizontal
transport position, and
install the impact
limiters, tie downs, and
personnel barrier.

)

Open the transfer cask
doors and lower the
canister from the transfer
cask into the shipping

\

12. Transport the shipping
cask offsite.

cask.
d

Remove the transfer cask
from the top of the shipping
cask and place into

storage.
2

Figure 5.1-5

CANISTER SHIPMENT FROM THE PFSF
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CHAPTER 6

SITE-GENERATED WASTE CONFINEMENT AND MANAGEMENT

6.1 ONSITE WASTE SOURCES

This chapter addresses the requirements for confining and managing any site-

generated radioactive wastes in accordance with 10 CFR 72.128(b).

The Private Fuel Storage Facility (PFSF) is designed to a "Start Clean/Stay Clean"
philosophy. The spent fuel storage canisters are sealed by welding at the originating

nuclear power plants to preclude any leakage of radionuclides.

All spent fuel stored at the PFSF is contained in sealed canisters. Under all normal, off-
normal, and credible accident conditions of transport, handling, and storage, the
potential does not exist for breach of the canister and release of radioactive material

associated with spent fuel from inside the canister.

The potential for radionuclide contamination of the outside surface of the canisters is
minimized by using design concepts that preclude intrusion of spent fuel pool water into
the annular gap between the transfer cask and the canister while they are submerged
in the pool water at the originating nuclear power plants, as described in Chapter 7 of
the HI-STAR and TranStor shipping cask Safety Analysis Reports (SARs) (References
1 and 2) and Chapter 8 of the HI-STORM and TranStor storage cask SARs
(References 3 and 4). Health physics surveys required to be performed at the
originating nuclear power plants, following removal of loaded canisters from the spent
fuel pools, include a smear survey to assess removable contamination levels on
accessible surfaces of the canister (canister lid and approximately 3 to 6 inches on

canister sides down from the lid) and the interior of the transfer cask. In the event
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removable contamination levels, measured on accessible canister surfaces or inferred
from levels measured inside the transfer cask, exceed the criteria specified in Chapter
10, the canister will not be released for shipment to the PFSF. Canisters with levels of
removable contamination above the specified limit must be decontaminated prior to
release for transport to the PFSF. The shipping cask externals are aiso surveyed and
decontaminated, as necessary, before the cask leaves the originating nuclear power
plants. Radioactive wastes generated during the canister and shipping cask loading

operations are processed at the originating nuclear power plants.

After a shipping cask arrives at the PFSF, the shipping manifest is checked and
contamination surveys of the outer surfaces of the loaded shipping cask are performed
in accordance with the manifest and U.S. Department of Transportation (DOT)
regulations (49 CFR 173.443 - Reference 5). Surveys are also performed on the
storage cask after the canister is transferred from the shipping cask to the storage cask.
Should an off-normal event occur that results in a storage cask becoming
contaminated, removal of the contaminants would be conducted using decontamination
methods that only result in the generation of dry active wastes. The small amount of
dry active waste that may be generated would consist of anti-contamination garments,
rags, and associated health physics material. This solid waste would be packaged and
temporarily stored in the low-level waste (LLW) holding cell of the Canister Transfer
Building until the waste is shipped offsite to a low-level radioactive waste disposal
facility.
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6.2 OFFGAS TREATMENT AND VENTILATION

There are no gaseous releases from the storage systems utilized at the PFSF. After
the canisters are loaded with spent fuel at the originating nuclear power plants, the
canisters are vacuum dried, backfilled with helium, welded closed, and tested to verify
leak tightness. Potentially contaminated gases that are purged from the canisters
during the closure process are handled by the gaseous radioactive waste system at the
originating nuclear power plant shipping the fuel. The canisters are ASME Boiler and
Pressure Vessel Code Section Il vessels designed to remain leak-tight for long-term
storage at the PFSF. Under all normal, off-normal, and credible accident conditions of
transport, handling, and storage, the potential does not exist for breach of the canister

and release of radioactive material associated with spent fuel from inside the canister.
There are no special ventilation systems installed in the PFSF facilities. There are no

credible scenarios that would require installation of special ventilation systems to

protect against offgas or particulate filtration.
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6.3 LIQUID WASTE TREATMENT AND RETENTION

Radioactive liquid wastes are not generated at the PFSF. After the canisters are
loaded with spent fuel, the canisters are vacuum dried, backfilled with helium, welded
closed and tested to verify leak tightness at the originating nuclear power plants.
Therefore, there is no potential for leakage of contaminated liquids from the canister

internals.

At the originating nuclear power plants, outer surfaces of the shipping casks are
surveyed and decontaminated as necessary so that removable contamination
concentrations are below the DOT criteria (49 CFR 173.443). Upon receipt of shipping
casks at the PFSF, the casks are surveyed to determine radiation and contamination
levels. Removable contamination identified on the cask outer surfaces is wiped off with
rags or paper wipes that can be disposed of as solid activated waste, preventing the
generation of radioactive liquid wastes. This is in accordance with the Private Fuel

Storage L.L.C.’s (PFSLLC) policy of preventing generation of liquid radioactive waste.

Drain sumps are provided in the cask load/unload bay of the Canister Transfer Building
which catch and coliect water that drips from shipping casks (e.g. from melting snow)
onto the floor. Water collected in the cask load/unload bay drain sumps is sampled and
analyzed to verify it is not contaminated prior to its release. In the event contaminated
water is detected, it will be collected in a suitable container, solidified by the addition of
an agent such as cement or “Aquaset” so that it qualifies as solid waste, staged in the
LLW holding cell while awaiting shipment offsite, and transported to a LLW disposal

facility, in accordance with Radiation Protection procedures.
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6.4 SOLID WASTES

All spent fuel stored at the PFSF is contained in sealed canisters. Under all normal, off-
normal, and credible accident conditions of transport, handling, and storage, the
potential does not exist for breach of the canister and release of radioactive material

associated with spent fuel from inside the canister.

There is a potential for the presence of some contamination on the external surfaces of
canisters as a result of submergence in spent fuel pools during spent fuel loading
operations at the originating nuclear power plants, even though measures are taken to
prevent contamination (see Chapter 7 of the HI-STAR and TranStor shipping SARs).
Following fuel loading operations at the originating nuclear power plants, a smear
survey is performed to determine removable contamination levels on accessible outer
canister surfaces near the top of the canister (canister lid and approximately 3 to 6
inches on canister sides down from the lid). In addition, smears are taken on internal
surfaces of the transfer cask, following transfer of the canister from the transfer cask
into the shipping cask, and removable contamination levels on the transfer cask internal
surfaces are considered to be representative of removable contamination levels on the
outer surfaces of the canister. In the event canister removable contamination levels
(measured on accessible canister surfaces or inferred from levels measured inside the
transfer cask) exceed the criteria specified in Chapter 10, the canister will not be
released for shipment to the PFSF. Canisters with levels of removable contamination
above the specified limit must be decontaminated prior to release for transport to the
PFSF.

Once the shipping cask arrives at the PFSF and its closure is removed, a smear survey
of accessible portions of the canister is again performed. If removable surface
contamination levels exceed the limits specified in Section 10.2.2.1, the canister is

returned to the originating nuclear power plant for decontamination.
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Even with these measures to assure canister external surfaces are relatively free of
removable contamination, contamination surveys are performed on outer surfaces of
storage casks, following loading of canisters into the storage casks in the Canister
Transfer Building. Under off-normal conditions, such as a canister mishandling event, it
is considered possible for removable contamination to be released from the external
surfaces of a canister, possibly depositing contamination upon surfaces of the shipping,
transfer, or storage casks. Any necessary decontamination of these casks will be
performed using dry methods. If such decontamination is necessary, a small quantity of
solid LLW may be generated, consisting of smears, disposable clothing, tape, blotter
paper, rags, and related health physics material. This material will be collected,
identified, packaged in suitable LLW containers (such as standard 55-gallon steel
drums that comply with transportation and disposal requirements), marked in
accordance with 10 CFR 20 requirements, and temporarily stored in the LLW holding
cell of the Canister Transfer Building while awaiting removal to a LLW disposal facility.
The LLW holding cell is regularly surveyed and inventoried, including inspection of the
materials stored, to evaluate the status of materials and controls (e.g., physical

condition of containers, access control, posting).

The volume of solid waste is expected to be minimal since the occurrence of

contamination would be due to an off-normal event.

Any wastes that are generated are controlled, stored, and disposed in compliance with
the requirements of 10 CFR 20. All solid wastes are packaged for removal to a LLW
disposal facility. Packaging complies with requirements specified by 49 CFR 171-177,
10 CFR 71, and the disposal facility criteria, as applicable.
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6.5 RADIOLOGICAL IMPACT OF NORMAL OPERATIONS - SUMMARY

Radiological impacts at the PFSF are minimized through the health physics program to
maintain the “Start Clean / Stay Clean” philosophy and to maintain ALARA principles
presented in Regulatory Guide 8.10 (Reference 6). All spent fuel stored at the PFSF is
contained in sealed canisters. Under all normal, off-normal, and credible accident
conditions of transport, handling, and storage, the potential does not exist for breach of
a canister and release of radioactive material associated with spent fuel from inside the
canister. No releases of radioactive material to the environment are expected during
normal facility operations and there are no radioactive gaseous or liquid effluents from
the PFSF. Solid radioactive wastes are stored in suitable containers in the LLW holding
cell of the Canister Transfer Building while awaiting shipment offsite to a LLW disposal
facility. These wastes have negligible impact on the environment. The off-normal
condition involving postulated release of removable surface contamination from a
canister exterior from an event involving canister impact such as canister mishandling is
evaluated in Section 8.1.5. This evaluation conservatively assumes that the entire
outer surface of a canister is covered with Co-80 contamination at the maximum
concentration permitted by Chapter 10, and that 100 percent of this radioactivity is
removed from the canister and becomes airborne in respirable size particles. Doses to
an individual at the owner controlled area (OCA) boundary from this worst case
scenario are shown to be below 0.1 mrem. As such, the radiological impacts to the
environment from normal operations at the PFSF (including off-normal conditions) are

negligible.

Radiological impacts of the PFSF are summarized as follows:

e Shipping and Canister Transfer Operations - Under normal operating

conditions, during receipt of the shipping cask, canister transfer operations,

and movement of the loaded storage cask to the storage pad, no releases of
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radioactivity are expected to occur. As discussed above, the potential exists
for small amounts of removable contamination deposited on the canister
external surfaces from handling in the originating nuclear power plant spent
fuel pool to be transferred from the canister onto the shipping, transfer, or
storage casks. This contamination would be detected by smear surveys and
removed using dry paper wipes or rags, producing small quantities of solid
radioactive waste. Theré would be no radiological impact to locations outside
of the restricted area or-to members of the public as a result of this
contamination. Constraints and equipment used to ensure as low as is
reasonably achievable (ALARA) conditions while processing the
contamination include storage in LLW containers, and removal of the LLW
from the PFSF. |

Spent Fuel Storage - During spent fuel storage, no releases of any type of
radioactive material occur. Therefore, there are no radiological waste

impacts from the storage of spent fuel.
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