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used during storage and transfer of spent fuel and GTCC waste Figure 1 3-1 provides an
overview basket and Concrete Cask

131 1TORAGE SYSTEM BASKETS

The Trojan ISFSI storage system utilizes two types of baskets, the PWR Basket and the GTCC
Basket The baskets are metal containers that are seal-welded closed Both baskets serve as a
confinement boundary for the materials stored within the baskets

The PWR Basket is a fuel storage canister designed to provide safe storage of intact spent fuel,
failed fuel and fuel debris The PWR Basket consists of an internal sleeve assembly, an outer
shell assembly, a shield lid and a structural lid The internal sieeve assembly is fabricated from
high strength steel plates formed into an array of 24 square storage sleeves, each holding one
PWR spent fuel assembly The cells are sized to accommodate storage of control components
within the fuel assembly The PWR Basket relies only on geometry for subcriticality during
storage

Assemblies containing damaged fuel, process can capsules containing fuel debris, fuel assembly
hardware, process cans containing fuel assembly hardware. and a fuel rod storage container are
placed in a failed fuel can in the PWR Basket Fuel debris is placed in process cans, which are
placed in a process can capsule, prior to placement in the failed fuel can in the PWR Basket The
four peripheral cells in each PWR Basket can accommodate failed fuel cans as well as spent fuel
assemblies

The GTCC Basket is designed to provide safe storage of GTCC waste GTCC waste is placed in
canisters and then placed into the GTCC Basket The GTCC Basket does not contain an internal
sleeve assembly The GTCC Basket accommodates 28 individual canisters designed for GTCC
waste

A Basket Overpack is provided to be used in the unlikely event of a leaking basket

132 STORAGE SYSTEM CONCRETE CASK

The Concrete Cask provides structural support, shielding, and natural circulation cooling for the
basket The basket is stored in the central steel lined cavity of the Concrete Cask  The Concrete

1-3 November 25, 1996
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sheath  RCCAs consist of 24 absorber rods which can be inserted into the thimble guides A
total of 61 RCCAs will be stored in the ISFSI. BPRASs are similar to RCCAs but consist of
fewer absorber rods (9 to 20). Thimble plugs were used to “plug” thimble guides which did not
contain absorber rods or sources during reactor operation. Sources are similar in shape to
absorber rods but a portion of the length contains a secondary neutron source. The primary
design concern associated with these components is weight Table 3 1-4 summarizes the
physical characteristics of the inserts

The main physical parameters of concern are the fuel assembly dimensions and weight, and
envelope (cross-sectional dimension). These parameters establish the mechanical and structural
design aspects of the Concrete Cask and basket The thermal and radiological characteristics
establish the shielding and thermal aspects of the design

3.1.1.2 Failed and Partial Fuel Assemblies

Ten (10) partial fuel assemblies and one (1) fuel rod storage container, which contain intact,
suspect, or failed fuel rods, will require storage

3.1.1.3 Fuel Debris

Fuel debris consists of loose fuel pellets, fuel pellet fragments, and fuel assembly fragments
(portions of fuel rods, portions of grid assemblies, etc ). The quantity of fissile matenial
contained as fuel debris will not exceed 10 kg per basket This limit is imposed to satisfy the
license conditions of the TranStor'™ Shipping Cask (Reference 1). An additional limit for fuel
debris of no more than 20 curies of plutonium is imposed to meet the offsite transportation
requirements of 10 CFR 71 63

3114 GICC Waste

GTCC waste consists of activated core components consisting mainly of segmented reactor
internals GTCC waste characteristics such as weight and curie content are addressed in Table
3 1-2. GTCC waste is not stored in the same basket with spent fuel

3-2 November 25, 1996
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3.253 Load Combinations and Design Strength - Transfer Cask

The Transfer Cask is a special lifting device designed and fabricated to the requirements of
ANSI 146 (1993) and NUREG 0612 (1980) The criteria for its load-bearing components are

Maximum principal stress during the lift (with 10% dynamic load factor) will be less than
S/3 or§,/5

Load bearing members of the Transfer Cask shall be subject to drop weight test

(ASTM E208) or charpy impact test (ASTM A370) per ANSI 14.6 (1993) paragraph
426

3254 Load Combinations and Design Strength - Failed Fuel Can

The Failed Fuel Can is designed to be placed into one of the four corner storage locations of the
PWR Basket The Failed Fuel Can is dcsigned to allow for water draining and vacuum drying
during PWR Basket closure Once placed into its storage location, the Failed Fuel Can is not
subjected to external loadings applicable to ASME Service Level A (normal). Specific structural
design criteria and load combinations are not applicable.

3255 Load Combinations and Design Strengths - Fuel Debris Process Can Capsule

The Fuel Debris Process Can Capsule material and welds are selected based on ASME Section
111, Division I, Subsection NG (1992). The Fuel Debris Process Can Capsule is structurally
analyzed for external pressure, internal pressure, dead weight, thermal stresses, and drops. The
stresses calculated by classical equations are less than the allowable stresses provided in ASME,
Section 111, Division I, Subsection NG (1992) for service levels A and D

3-14 November 25, 1996
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2 To provide adequate heat transfer so that the fuel clad temperature does not
exceed allowables under design conditions

The primary functions of the Concrete Cask are:

. To protect the basket from weather and postulated environmental events such as
earthquakes and tornado missiles,

2 To provide adequate heat transfer for the PWR Basket and GTCC Basket, and

3. To provide adequate shielding (together with a PWR Basket or GTCC Basket) to
meet 10 CFR 72 requirements

The primary functions of the Transfer Cask are

1 To serve as a special lifting device meeting the requirements of NUREG-0612
(1980)/ANSI 14 6 (1993) for movement of a PWR Basket or GTCC Basket, and
. 2. To provide radiation shielding to minimize exposure rates during transfer
operations

The primary function of the Transfer Station is to prevent the Transfer Cask from falling or
overturning during Basket transfer operations

The primary function of the Failed Fuel Can is to provide a containment toundary for failed fue!
such that the failed fuel will be constrained within its PWR Basket storage location. The primary
function of the Fuel Debris Process Can Capsule is to provide a containment boundary for fuel
debris Constraining failed fuel and fuel debris to fixed storage locations is reuired to maintain
the assumptions in the criticality analysis and heat transfer modeling

As discussed in the following sub-sections, the ISFSI design incorporates features addressing
each of the above design considerations to assure safe operation during fuel loading, storage
system handling, and storage

. 3-16 November 25, 1996
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332 PROTECTION BY MULTIPLE CONFINEMENT BARRIERS AND SYSTEMS
3321 Confinement Barriers and Systems

Oregon Administrative Rule (OAR) 345-26-0390 prohibits the storage of spent nuclear fuel or
radioactive materials other than that generated or used in the operation of the Trojan Nuclear

Plant. Spent nuclear fuel and fuel related material will be confined within PWR Baskets GTCC
waste will be confined within GTCC Baskets

The PWR Basket and GTCC Basket are designed to provide a confinement barrier for spent
nuclear fuel and GTCC waste in accordance with the general design criteria requirements of

10 CFR 72, Subpart F  Each basket is a stainless steel seal welded enclosure. The basket shield
lid and structural lid closures are accomplished by multi-pass welding  The PWR Basket and
GTCC B