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1. CHAPTER N° 1: INTRODUCTION

1.1. BACKGROUND AND PURPOSE

The purpose of the Used Fuel Transportation System (UFTS) is to transport all the used fuel arising from
current Canadian program, consisting of approximately 3.6 million bundles, from their current storage
facilities to a centralised long-term management facility (see Appendix A, Figure N°1). This facility may be
a Deep Geologic Repository (DGR) or a Centralised Extended Storage (CES) facility, depending on the
option chosen by federal government after the review of options required by the Nuclear Fuel Waste Act
(Canada 2001). If continued storage at the current sites is chosen, then no transportation system will be
required.

The UFTS will be required on a timescale dependent on the earliest in-service date projected for a
centralised facility (~2023 for the CES facility; ~2035 for the DGR). Where needed in the design and
logistics, the details of the shipping program applicable to the 2035 in-service date were used. For the
purposes of the study, it was assumed that the centralised facility would be located somewhere in Ontario.

The UFTS study is divided in 3 phases:

« Phase 1: Conceptual design studies, including preliminary studies of the feasibility of certain
transportation options,

« Phase 2: Logistics studies, including a study of the feasibility of the reference shipment schedules,

e Phase 3: Cost estimates.

The present report, is a Technical and Final Report entitled « Conceptual Designs for Transportation of

Used Fuel to a Centralised Facility ». This report defines the conceptual designs and the descriptions for

all components of the UFTS.

The report includes three alternative transportation systems:

e “Allroad”,

e “Mostly rail”,

e “Mostly water”.

The systems will be based on one existing cask and one new cask:

Existing cask:

« OPG's Dry Storage Container Transportation Package (DSCTP)

New cask:

e Irradiated Fuel Transportation Cask for Baskets or Modules (IFTC/BM).

The UFTS will meet all regulatory requirements, and is designed for safe, efficient and cost-effective

transport. The system is designed to operate under an environmental management system based on the
ISO 14001 standard.
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1.3. DEFINITIONS

Basket means a sealed stainless steel container for holding used fuel, in use in the dry storage facilities at
Point Lepreau, Gentilly 1 and 2, Douglas Point, Whiteshell and Chalk River <2>, <7>.

Cask means a robust, re-usable container used for transportation of highly active radioactive material such
as used fuel, designed according to the requirements of CNSC’s Packaging and Transportation of Nuclear
Substances regulations. The cask provides containment, heat dissipation, radiation shielding, and
protection of the contents in normal operation and in the case of a transportation accident. An internal
structure, baskets, or module is used to constrain the fuel bundles within the cask.

Centralised Facility means a facility used for the extended storage or geologic emplacement of used
nuclear fuel. The facility would be located at a single, central location and would accept used nuclear fuel
from all reactor sites in Canada.

Current Storage Site means one of the seven sites shown in Appendix A, Figure N° 2 of the present
document.

Loading means placement of used fuel in a transportation cask, and carrying out all draining, flushing,
backfilling, sealing, bolting etc. activities needed to ensure continuation of containment, shielding and
protection of used fuel.

Module means the OPG storage/transportation module used for handling and storage of used fuel at the
Pickering (AIFB and dry storage facility), Bruce (dry storage facility), and Darlington sites <1>.

Preparation for shipment means cask decontamination, monitoring, attaching impact limiters if used,
labelling and documenting,. Placing the cask on or in the transport vehicle, securing tiedowns, inspection
and placarding and all other activities needed prior to release of the vehicle from the nuclear site.

Transportation package means a package designed for transportation of radioactive materials and
meeting the requirements of the Canadian nuclear Safety Commission’s Packaging and Transport of
Nuclear Substances Regulations. The transportation package for used fuel is usually referred to a cask.

Transportation system in this document means a system for retrieving used fuel from the current storage
facilities, and transporting it to a centralised site. It includes all facilities, handling equipment, test
equipment, casks, vehicles, tie-down systems, maintenance provision, management provisions,
emergency response provisions, communications, security, safe guards, contingency provisions, ancillary
facilities, and all other items required for safe and effective functioning.
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2. CHAPTER N° 2: PRELIMINARY STUDIES

2.1. EVALUATION OF OPTIONS FOR TRANSPORTATION OF USED
FUEL CURRENTLY STORED IN SPENT FUEL BASKETS.

Options for transportation of used fuel currently stored in Spent Fuel Baskets as part of the Used Fuel
Transportation System (UFTS) were evaluated. Fuel baskets are currently transported on site in a vertical
orientation. Studies by AECL on the transportability of the baskets in the case of off-site transport are not
yet complete. For the purposes of the present study, the used fuel currently stored in baskets is assumed
to be transported to the centralised facility in the baskets, in a vertical orientation, within a transportation
cask. The Dry Storage Cask Transportation Package, the Irradiated Fuel Transportation Cask and
potential existing and new conceptual cask designs are evaluated for transportation of the baskets.

2.1.1 CONCLUSIONS

Various options for transport of used CANDU fuel currently stored in baskets have been evaluated. Based
on the discussions above, the following table summarises the various options for transporting the used fuel
bundles. Advantages and disadvantages for each transport scenario are also shown in the table hereafter.
Transport by an used existing Transport Cask design is not listed in this table because there is no suitable
existing cask.

Because the DSCTP is seal welded closed, intended for single use only, and because the DSCTP will
incur excessive road transport restrictions due to its weight, the DSCTP is considered impractical for
transport of the Spent Fuel Baskets.

The existing Irradiated Fuel Transportation Cask (IFTC), which is relatively light, incurring considerably
less transport restrictions, and which is intended for repeated use, does not easily accommodate the Spent
Fuel Bask geometry and configuration requirements.

No existing COGEMA LOGISTICS Transport cask can be readily used to transport Spent Fuel Baskets
primarily because of their geometry and transport orientation.

2.1.2 RECOMMENDATIONS

Because of the arguments tabulated above, it is recommended that a modified IFTC with a slighter larger
cavity size that could accommodate two (or possible three) of the larger baskets in the vertical orientation
be designed and licensed. Increasing the cavity size of the IFTC represents only a small modification to the
cask design, and therefore, should be easier to license than a completely new cask. Also, since the IFTC
is currently licensed to transport Standard Fuel Storage Modules, the modified IFTC could be used to
transport both baskets and modules, which would reduce operations and expenses. Inexpensive and
lightweight aluminium inserts could be used to account for the differences in geometry between the large
and small baskets and the modules.
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FUEL BUNDLE | TRANSPORT ADVANTAGES DISADVANTAGES
PACKAGING CASK for transportation of baskets for transportation of baskets
« s currently licensed for rail |+ Transport Cask must be
or sea transport in Canada. rotated 90° on axis.
« Only licensed for rail or
sea transport.
- Package weight incurs
DSCTP transport restrictions
[<10> - <20>]
Fuel in Spent - Difficult to load with
Fuel Baskets baskets.
with fuel « Can only hold two
vertical baskets.

« Has seal-welded closure,
intended for single use.
Transport Cask must be

Is currently licensed for

transport in Canada. shipped horizontally, which
- The package is relatively has not been analysed or
IFTC lightweight and therefore licensed.
incurs less highway - Difficult to load with
restrictions. baskets.
«  With minor redesign, two « Can only hold one basket.
large baskets could be
accommodated.
A new Cask |- Perfectly suited to ship - Design, Analysis and
design baskets. licensing required.

« Could be designed to ship
both baskets and modules.
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2.2. FEASIBILITY STUDY FOR THE TRANSPORTATION OF THE DRY
STORAGE CONTAINERS

The feasibility of transportation of Ontario Power Generation’s (OPG) Dry Storage Containers (DSC) as
part of the Used Fuel Transportation System (UFTS) was examined. Since work has already been done to
design and license the DSCs for transport under the Dry Storage Container Transport Package (DSCTP)
license, the DSCTP, instead of a hew package design for protection of the DSC during transportation, was
evaluated in this study. Requirements for transport, effects of DSC ageing, as well as requirements for
preparing the DSCs for transport were evaluated. Advantages and disadvantages of using the DSCs as
part of the UFTS are tabulated and it is concluded that the DSCTP should be used to transport all
fuel bundles stored in DSCs at the time of transport, and the remaining fuel bundles in wet storage
should be transported in a lighter package such as the IFTC.

2.2.1 CONCLUSIONS

Even though the DSCTP is currently only licensed for transport by rail or by water, only a small amount of
additional analysis and licensing work would be required in order to transport the DSCTP by road.

The main disadvantage of using the DSCTP as part of the all-road UFTS is that the DSCTP is exceedingly
heavy (100.31 Mg). Typical road-weight casks usually weigh less than 40 Mg (like OPG's IFTC), while the
DSCTP exceeds 100 Mg. Heavy Transport Casks like the DSCTP are typically transported by rail or by
water whenever possible. Based on the requirements contained in <10> to <20>, utilisation of the DSCTP
for transportation would incur many transport restrictions. Vehicle type, mode, route, and season of
transport are all restricted for a package of this weight.

At the time of transport, a total of 2,212,178 used fuel bundles will be stored in DSCs, and 1,062,253
bundles will still be in wet storage <9>. Therefore, roughly 5,761 DSCs will be loaded and in place in the
Dry Storage Facilities at the various sites <9>.

The following table compiles advantages and disadvantages for each aspect of transportation of the DSC
to a centralised facility.

ADVANTAGES DISADVANTAGES
- Does not require construction | -« Equipment to attach impact
Fabrication of additional Casks. limiters and rotate package will be
required.

+ A Number of sets of the Outer
Packaging must be constructed.

- Does not require unloading of | - Package must be rotated and

Operations the fuel bundles from the seal- placed into Outer Packaging.
welded DSCs.

« Roughly 2/3 of bundles will
already be stored in DSCs at
time of transport.

- Is already licensed for Package weight incurs excessive
Logistics transport by rail or by water road transport restrictions [<10> -
under the DSCTP SAR. <20>]

« DSCTP can be licensed for
road transport “easily”.
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2.2.2 RECOMMENDATIONS

Because roughly 2/3 of all used fuel bundles produced at sites where DSCs are used for dry storage will
already be stored in DSCs at the time of transport <9>, it would be most efficient to use these DSCs for
transport of these bundles. The DSCs are currently licensed for rail and water transport under the DSCTP
SAR and can be easily re-licensed for road transport. The additional work required to unload 5,761 seal
welded DSCs and repackage the four modules inside each in another Transport Cask makes transport of
these bundles in another package highly inefficient.

However, the 1,062,253 bundles that will still be in wet storage at the time of transport, can be loaded into
any Transport Cask desired. The IFTC is currently licensed, and could readily be used to transport the fuel
bundles in wet storage. Most used fuel bundles that will be in wet storage, will be stored in Standard Fuel
Storage Modules, two of which can readily be loaded into a single IFTC for transport. The IFTC is a
considerably lighter cask which does not incur the excessive road transport restrictions that are imposed
on the DSCTP, and the IFTC is designed for repeat usage with a bolted closure which makes it
operationally more efficient than the DSCTP.

If a new cask is to be designed to transport the Spent Fuel baskets then the new transport cask design
may also accommodate the remaining modules left in wet storage at the time of transport. A new cask
could be designed to accommodate both Spent Fuel Baskets and Standard Fuel Storage Modules, which
would reduce operation time and effort, by enabling the use of common ancillary equipment and
procedures.

If the Used Fuel Transportation System utilises the DSCTP, then there are also advantages to transporting
the remaining fuel in wet storage in a heavy Transportation Cask like the DSCTP. Handling equipment,
procedures, and necessary highway transport permits would already be in place for the DSCTP that could
also be used for another heavy Transportation Cask. A larger cask has the obvious advantage of having
the capacity to accommodate more used fuel. However, if rail or water transport is used, multiple smaller
packages like the IFTC (which is already licensed) can be used in a single shipment essentially cancelling
out the capacity advantage of a larger cask.
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2.3. TRANSPORT MODE ASSESSMENT

The feasibility of transportation of used fuel from each current storage site to a centralised facility by:

e the road mode of transportation,
¢ the rail mode of transportation, and
« the water mode of transportation.

was investigated.
The transport of Canadian used fuel to a centralised repository — either the Deep Geologic Repository or a
Centralised Extended Storage facility — is clearly feasible. The focus of forward-going analyses should

therefore be on maximising the effectiveness of the used fuel transport system.

Given the geography, existing infrastructure and location of current storage sites, each of the studied
modes - road, rail and water — has benefits and disadvantages when compared against specific locales.

In the present report, three alternative transportation systems are developed. The systems take account of
site-specific aspects of transportation infrastructure.
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2.4.DESIGN BASIS AND ASSUMPTIONS FOR THE USED FUEL
TRANSPORTATION SYSTEM

2.4.1 CURRENT STORAGE SITES

The reactor sites where used fuel is currently stored in Canada are (see Appendix A, Figure N° 2 of the
present document):

¢ Whiteshell Laboratories
e Bruce

« Pickering

e Darlington

¢ Chalk River Laboratories
e Gentilly

e Point Lepreau

2.4.2 REACTORS

For the Current Storage Site of (see Appendix B, Tables N° 1 to 3 of the present document):

e Whiteshell Laboratories the fuel is from the Douglas Point reactor (experimental fuel stored at
Whiteshell is not included in the scope of the present study),

e Bruce the reactors are Bruce A, Bruce B and Douglas Point,

« Pickering the reactors are Pickering A and Pickering B,

e Darlington the reactor is Darlington,

e Chalk River Laboratories the fuel is from the Nuclear Power Demonstration reactor (experimental fuel
stored at Chalk River is not included in the scope of the present study),

« Gentilly the reactors are Gentilly 1 and Gentilly 2,

e Point Lepreau the reactor is Point Lepreau.

All these reactors are CANDU type (Appendix A, Figure N° 3), designed by Atomic Energy Canada Limited
(AECL). The Used Fuel belongs to different waste owners.

2.4.3 WASTE OWNERS

The waste of the reactors of Pickering A and B, Bruce A and B, Darlington belongs to Ontario Power
Generation (OPG).

The waste of the reactors of Gentilly 2 belongs to Hydro Québec.

The waste of the reactors of Douglas Point, Nuclear Power Demonstration, Gentilly 1, Chalk River and
Whiteshell belongs to Atomic Energy of Canada Limited (AECL).

The waste of the reactor of Point Lepreau belongs to New Brunswick Power (NBP)

This is illustrated in Appendix B, Tables N° 1 to 3 of the present document issued of <1>.
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2.4.4 FORMS OF STORAGE

Five forms of storage are existing:

* Baskets in Silos,

* Baskets in CANSTORS,
e Trays in wet bays,

¢ Modules in wet bays,

¢ Modules in DSCs.

Modules in wet bays and trays in wet bays are wet storage.
Modules in DSCs, baskets in silo, canisters and baskets in CANSTOR vaults are dry storage.

The forms of storage per site/reactor/facility are given in Appendix B, Tables N° 1 to 3 of the present
document.

2.4.5 FACILITIES OF REACTORS AT THE TIME OF TRANSPORTATION

Facilities are given on Appendix B, Tables N° 1 to 3 of the present document:

The waste of Pickering A and B will be stored at:
Pickering A and B Facility for Modules in wet bays,
Pickering Used Fuel Dry Storage Facility for Modules in DSCs.

The waste of Bruce and Douglas Point will be stored at:
Bruce B Facility for Trays in wet bays,

Western Used Fuel Dry Storage Facility for Modules in DSCs,
Douglas Point Facility for Baskets in Silo canisters.

The waste of Darlington will be stored at:
Darlington Facility for Modules in wet bays,
Darlington Used Fuel Dry Storage Facility for Modules in DSCs.

The waste of Gentilly 1 and 2 will be stored at:
Gentilly 1 Facility for Baskets in Silo canisters,
Gentilly 2 Facility for Baskets in CANSTOR vaults.

The waste of Point Lepreau will be stored at:
Point Lepreau Facility for Baskets in Silo canisters.

The waste of Chalk River will be stored at:
Nuclear Power Demonstration (NPD) fuel Facility for Basket in Silo canisters.

The waste of Whiteshell will be stored at:
Douglas Point Fuel Facility for Baskets in Silo canisters.
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2.4.6 TRANSPORTATION CASKS

The systems will be based on one existing cask and one new cask:

Existing cask:

« OPG's Dry Storage Container Transportation Package (DSCTP — see Chapter 2, section 2.4.7.2.3)
New cask:

e Irradiated Fuel Transportation Cask for Baskets or Modules (IFTC/BM - See Chapter 2, section
2.4.7.1.3)

2.4.7 MODES

Three alternative transportation systems will be studied:

e “All road”,
e “Mostly rail”,
e “Mostly water”.

2.4.7.1 All road

2.4.7.1.1 Features:

« Most flexible with respect to location of centralised site

e The only « one —mode » system

e Allfuel loaded in IFTC/BMs

e 12 trucks arrive at centralised site each week (on average)
e Total 18 747 shipments over program

¢ Unload DSCs at current storage sites

e Upgrade on-site roadways
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Chalk
River
30
3 \A /
CENTRALISED
/ FACILITY
_— 7848
Bruce & Douglas 664
Pt:
Unload 2869 767
DSCs 4852 4583
Point
Lepreau

Pickering:
Unload
1552
DSCs

Darlington:
Unload 1386
DSCs

Key:

7848

—— Road number, e.g. show total number of shipments:

Road — 1 x 192 bundle IFTC/BMs (modules) for Bruce, Pickering and Darlington
1 x 120 bundle IFTC/BMs (baskets) for Whiteshell
1 x 162 bundle IFTC/BMs (baskets) for Chalk River and Bruce (Douglas Point)
1 x 114 bundle IFTC/BMs (baskets) for Gentilly 1
1 x 180 bundle IFTC/BMs (baskets) for Gentilly 2 and Point Lepreau
The number of shipments is calculated in Table N°1 Appendix B, of the present document.
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2.4.7.1.2 Interfaces for each site

Whiteshell (Appendix B, Table N° 4)

Form of storage: Baskets in Silo

Reactor: the fuel is from the Douglas Point reactor (experimental fuel stored at Whiteshell is not included
in the scope of the present study),

Facility: Douglas Point Facility

Transportation cask: IFTC/BM

Interface between storage and transportation: transfer flask similar to the one used to load silos, ready to
be loaded into the transportation cask.

Bruce

a) Form of storage: Trays in wet bays (Appendix B, Table N° 6)

Reactors: Bruce B

Facility: Bruce B Facility

Transportation cask: IFTC/BM

Interface between storage and transportation: the used fuel will be in transportation modules in the
existing bay.

b) Form of storage: Modules in DSCs (Appendix B, Table N° 8)

Reactors: Bruce A and Bruce B

Facility: WUFDSF

Transportation cask: IFTC/BM

Interface between storage and transportation: The used fuel will be in transportation modules in a hot cell
at the facility ready for loading into the transportation cask.

c) Form of storage: Baskets in Silo (Appendix B, Table N° 4)

Reactor: Douglas Point

Facility: Douglas Point Facility

Transportation cask: IFTC/BM

Interface between storage and transportation: transfer flask similar to the one used to load silos ready to
be loaded into the transportation cask.

Pickering

a) Form of storage: Modules in wet bays (Appendix B, Table N° 7)

Reactors: Pickering A and Pickering B

Facility: Pickering A and Pickering B Facilities

Transportation cask: IFTC/BM

Interface between storage and transportation: the used fuel will be in transportation modules in the
Primary bay (for Pickering B Facility) or in the Auxiliary bay (for Pickering A Facility).

b) Form of storage: Modules in DSCs (Appendix B, Table N° 8)

Reactors: Pickering A and Pickering B

Facility: PUFDSF

Transportation cask: IFTC/BM

Interface between storage and transportation: the used fuel will be in transportation modules in a hot cell
at the facility ready for loading into the transportation cask.
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Darlington

a) Form of storage: Modules in wet bays (Appendix B, Table N° 7)

Reactors: Darlington

Facility: Darlington Facility

Transportation cask: IFTC/BM

Interface between storage and transportation: the used fuel will be in transportation modules in the
existing bays. There are two bays at Darlington, one at each end of the station.

b) Form of storage: Modules in DSCs (Appendix B, Table N° 8)

Reactors: Darlington

Facility: DUFDSF

Transportation cask: IFTC/BM

Interface between storage and transportation: the used fuel will be in transportation modules in a hot cell
at the facility ready for loading into the transportation cask.

Chalk River (Appendix B, Table N° 4)

Form of storage: Baskets in Silo

Reactors: Nuclear Power Demonstration (NPD)

Facility: NPD Fuel

Transportation cask: IFTC/BM

Interface between storage and transportation: transfer flask similar to the one used to load silos ready to
be loaded into the transportation cask.

Gentilly

a) Form of storage: Baskets in Silo (Appendix B, Table N° 4)

Reactor: Gentilly 1

Facility: Gentilly 1 Facility

Transportation cask: IFTC/BM

Interface between storage and transportation: transfer flask similar to the one used to load silos ready to
be loaded into the transportation cask.

b) Form of storage: Baskets in CANSTOR (Appendix B, Table N° 5)

Reactors: Gentilly 2

Facility: Gentilly 2 Facility

Transportation cask: IFTC/BM

Interface between storage and transportation: transfer flask similar to the one used to load Canstors ready
to be loaded into the transportation cask.

Point Lepreau (Appendix B, Table N° 4)

Form of storage: Baskets in Silo

Reactor: Point Lepreau

Facility: Point Lepreau Facility

Transportation cask: IFTC/BM

Interface between storage and transportation: transfer flask similar to the one used to load silos ready to
be loaded into the transportation cask.
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2.4.7.1.3 Transportation casks

The transportation cask used is the Irradiated Fuel Transportation Cask for Baskets and Modules
(IFTC/BM).

Description of IFTC/BM

The IFTC/BM design is based on the existing, licensed, OPG IFTC, shown in Figure N° 4 of Appendix A.
Since only one IFTC has been constructed, an economical option would be to obtain a licence for a
modified IFTC design having a slightly wider cavity that could accommodate both the Spent Fuel Baskets
in the vertical orientation and the fuel modules. This cask could have the following name: Irradiated
Fuel Transportation Cask for Baskets and Modules (IFTC/BM). This could be accomplished by
designing a cask with a cavity large enough for both the baskets and modules and using inserts to account
for their geometrical differences, as shown in Figures N° 5 and N° 6 of Appendix A. The inserts could be
constructed from aluminium, which is light and inexpensive. The larger cavity could be achieved by
reducing the thickness of two of the IFTC walls by roughly 10%. The effects of the change on shielding,
heat dissipation, mass and structural performance would all need to be assessed during detailed design
and licensing. Since both baskets and modules carry the same CANDU fuel, and are constructed from the
same material, analysis and licensing for transportation of both would require only a little additional work
relative to the work required to license a cask for transport of the baskets alone. A transport cask capable
of handling both baskets and modules would also be more operationally efficient during transport and
unloading at the centralised facility, since only a single type of transport frame, vehicle, and handling
equipment is needed.

The IFTC/BM could transport 3 baskets or 2 standard Modules (see Appendix A, Figures N° 5 and 6). The
number of bundles would be similar in either case, and so the existing analyses for the IFTC indicate that a
similar design could be shown to meet regulatory requirements.

The weight of this transportation cask will be about 42.5 tons (Appendix C).
The Irradiated Fuel Transportation Cask for Baskets and Modules (IFTC/BM) can be used for all the

Current Storage Sites and for all the forms of storage (Silo, CANSTOR, trays in wet bays, Modules in wet
bays or DSCs).
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2.4.7.2 “Mostly rail”

2.4.7.2.1 Features:

¢ Road links to railheads where needed. A possible alternative for the Bruce site would be to reinstate
the rail line,

¢ Fuel loaded in IFTC/BMs (except DSCs),

e Al DSCs transported,

e 8.3 trucks arrive at centralised site each week,

e Total 1930 rail shipments over program with 12960 connecting and additional road shipments,

e Assume road link to centralised site,

e Extend rail spurs into Pickering and Darlington UFDSFs and into Gentilly site,

« Up-grade on-site roadways at 2 possibly 3 sites,

e Potential cost savings from larger shipments.
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CENTRALISED 30

3 \ FACILITY /

\ 12960
Rail / Road transfer \

7 X K

474

Road
rail
transfer

Road rail
Darlington: transfer
Extend rail

siding

Pickering:
Extend rail
spur

Bruce &
Douglas Pt:

Reinstate road
mode to a road
rail terminal

Gentilly
1&2Extend
rail spur

Point
Lepreau

—— Road number, e.g. show total number of shipments:

Road —
1 x 120 bundle IFTC/BMs (baskets) for Whiteshell
1 x 162 bundle IFTC/BMs (baskets) for Chalk River and Bruce (Douglas Point)
1 x 114 bundle IFTC/BMs (baskets) for Gentilly 1
1 x 180 bundle IFTC/BMs (baskets) for Gentilly 2 and Point Lepreau
1 x 384 DSCTP for Bruce, Pickering and Darlington
1 x 192 IFTC/BMs (modules) for Bruce, Pickering and Darlington
Rail — 5 x 384 bundle DSCTPs for Bruce, Pickering and Darlington or 5 x 2 x IFTC/BMs
(baskets) for Point Lepreau and Gentilly 2 or 5 x 2 x 192 bundle IFTC/BMs
(modules) for Bruce, Pickering and Darlington

The number of shipments is calculated in Table N° 2 Appendix B of the present document
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2.4.7.2.2 Interfaces for each site

Whiteshell (Appendix B, Table N° 4)

Form of storage: Baskets in Silo

Reactor: the fuel is from the Douglas Point reactor (experimental fuel stored at Whiteshell is not included
in the scope of the present study),

Facility: Douglas Point Facility

Transportation cask: IFTC/BM

Interface between storage and transportation: transfer flask similar to the one used to load silos ready to
be loaded into the transportation cask.

Bruce

a) Form of storage: Trays in wet bays (Appendix B, Table N° 6)

Reactors: Bruce B

Facility: Bruce B Facility

Transportation cask: IFTC/BM

Interface between storage and transportation: the used fuel will be in transportation modules in the
existing bay.

b) Form of storage: Modules in DSCs (Appendix B, Table N° 8)

Reactors: Bruce A and Bruce B

Facility: WUFDSF

Transportation cask: DSCTP

Interface between storage and transportation: the used fuel will be in DSCs in the storage locations in the
WUFDSF.

c) Form of storage: Baskets in Silo (Appendix B, Table N° 4)

Reactor: Douglas Point

Facility: Douglas Point Facility

Transportation cask: IFTC/BM

Interface between storage and transportation: transfer flask similar to the one used to load silos ready to
be loaded into the transportation cask.

Pickering

a) Form of storage: Modules in wet bays (Appendix B, Table N° 7)

Reactors: Pickering A and Pickering B

Facility: Pickering A and Pickering B Facilities

Transportation cask: IFTC/BM

Interface between storage and transportation: the used fuel will be in transportation modules in the
Primary bay (Pickering B Facility) or in the Auxiliary bay (Pickering A Facility).

b) Form of storage: Modules in DSCs (Appendix B, Table N° 8)

Reactors: Pickering A and Pickering B

Facility: PUFDSF

Transportation cask: DSCTP

Interface between storage and transportation: the used fuel will be in DSCs in the storage locations in the
PUFDSF.
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Darlington

a) Form of storage Modules in wet bays (Appendix B, Table N° 7)

Reactors: Darlington

Facility: Darlington Facility

Transportation cask: IFTC/BM

Interface between storage and transportation: the used fuel will be in transportation modules in the
existing bays.

b) Form of storage: Modules in DSCs (Appendix B, Table N° 8)

Reactors: Darlington

Facility: DUFDSF

Transportation cask: DSCTP

Interface between storage and transportation: the used fuel will be in DSCs in the storage locations in the
DUFDSF.

Chalk River (Appendix B, Table N° 4)

Form of storage: Baskets in Silo

Reactors: Nuclear Power Demonstration (NPD)

Facility: NPD Fuel

Transportation cask: IFTC/BM

Interface between storage and transportation: transfer flask similar to the one used to load silos ready to
be loaded into the transportation cask.

Gentilly

a) Form of storage: Baskets in Silo (Appendix B, Table N° 4)

Reactor: Gentilly 1

Facility: Gentilly 1 Facility

Transportation cask: IFTC/BM

Interface between storage and transportation: transfer flask similar to the one used to load silos ready to
be loaded into the transportation cask.

b) Form of storage: Baskets in CANSTOR (Appendix B, Table N° 5)

Reactors: Gentilly 2

Facility: Gentilly 2 Facility

Transportation cask: IFTC/BM

Interface between storage and transportation: transfer flask similar to the one used to load Canstors ready
to be loaded into the transportation cask.

Point Lepreau

Form of storage: Baskets in Silo (Appendix B, Table N° 4)

Reactor: Point Lepreau

Facility: Point Lepreau Facility

Transportation cask: IFTC/BM

Interface between storage and transportation: transfer flask similar to the one used to load silos ready to
be loaded into the transportation cask.
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2.4.7.2.3 Transportation casks

The two transportation casks used are:
e Irradiated Fuel Transportation Cask for Baskets and Modules (IFTC/BM).

e DSCTP <4>, and <5> .

IFTC/BM (see section 2.4.7.1.3)
DSCTP

The DSCTP is a transport package, which is currently licensed for transport of OPG standard fuel storage
modules in Canada. The package is currently only licensed for transport by rail or by water.

The DSCTP consists of the inner packaging (DSC), the outer packaging and the payload. The DSC
together with the outer packaging constitutes the packaging. The DSCTP is shown in Figure N° 8 in
Appendix A of this document.

The DSC, shown in Figure N° 7 of Appendix A, is currently used for dry storage of used fuel at OPG's
reactor sites. It is placed in the outer packaging prior to shipment so that the complete package meets the
requirements for transportation. In the transport configuration, the DSC is oriented horizontally with impact
limiters attached to the front (top of the DSC) and rear (bottom of the DSC) of the package. The outer
packaging is not present during the long-term storage of the DSC in the Dry Storage Facility.

The outer packaging consists of top and bottom impact limiters, impact armoring, and attachments. The
top and bottom impact limiters consist of stainless steel outer shells, 6 mm thick, filled with rigid
polyurethane foam, with inner shells consisting of two plates 19 mm and 25 mm thick. The inner shells of
the impact limiters are integrated with double-walled 304L stainless steel impact armoring, which extends
downwards from the top impact limiter and up from the bottom impact limiter, overlapping around the
circumference of the DSC. The top and bottom impact limiters are fastened to each other with wire rope
assemblies.

Even though the DSCTP is currently only licensed for transport by rail or by water, it is technically feasible
to transport the DSCTP by road, since all applied loads for transportation by rail are equivalent or higher
than all applied loads for transportation by road. All pressure, temperature and free drop loads are the
same for all modes of transport. Only transport shock and vibration loads differ between modes of
transport. From <1>, Section 4, accelerations generated by road transport are less than accelerations for
all other modes of transport. Only a small amount of additional analysis and licensing work would be
required in order to license the DSCTP for transport by road.



COGEMA LOGISTICS-DRP-DT 500276-B-05 Rev.: 00
Page 29/54

2.4.7.3 “Mostly water”

2.4.7.3.1 Features:

* Road link to centralised site,

¢ New /upgraded dock at 5 or 6 sites,

« Potential cost savings from larger shipments,

« Al DSCs transported ; fuel from wet bays loaded in IFTC/BM (baskets or modules),

» 8.3 trucks arrive at centralised site each week,

« Total 647 water shipments over program with 12960 connecting and additional road shipment,
e Purpose-built vessel (self-geared).
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—— Road number, e.g. show total number of shipments :
— . Water
Road — 1 x 120 bundle IFTC/BMs (baskets) for Whiteshell
1 x 162 bundle IFTC/BMs (baskets) for Chalk River and Bruce (Douglas Point)
—1 x 384 bundle DSCTPs for Bruce, Pickering, Darlington,
or 1x192 bundle IFTC/BMs (modules) for Bruce, Pickering, Darlington or IFTC/BM

(baskets) for Point Lepreau, Gentilly,
Water - 15 x 384 bundle DSCs for Bruce, Pickering, Darlington or 32 x IFTC/BMs (modules)
for Bruce, Pickering, Darlington or 32 x IFTC/BMs (baskets) for Point Lepreau,

Gentilly, Douglas Point.

The number of shipments is calculated in Table N°3 Appendix B of the present document
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2.4.7.3.2 Interfaces for each site

Whiteshell (Appendix B, Table N° 4)

Form of storage: Baskets in Silo

Reactor: the fuel is from the Douglas Point reactor (experimental fuel stored at Whiteshell is not included
in the scope of the present study),

Facility: Douglas Point Facility

Transportation cask: IFTC/BM

Interface between storage and transportation: transfer flask similar to the one used to load silos ready to
be loaded into the transportation cask.

Bruce

a) Form of storage: Trays in wet bays (Appendix B, Table N° 6)

Reactors: Bruce B

Facility: Bruce B Facility

Transportation cask: IFTC/BM

Interface between storage and transportation: the used fuel will be in transportation modules in the
existing bay.

b) Form of storage: Modules in DSCs (Appendix B, Table N° 8)

Reactors: Bruce A and Bruce B

Facility: WUFDSF

Transportation cask: DSCTP

Interface between storage and transportation: the used fuel will be in DSCs in the storage locations in the
WUFDSF.

c) Form of storage: Baskets in Silo (Appendix B, Table N° 4)

Reactor: Douglas Point

Facility: Douglas Point Facility

Transportation cask: IFTC/BM

Interface between storage and transportation: transfer flask similar to the one used to load silos ready to
be loaded into the transportation cask.

Pickering

a) Form of storage: Modules in wet bays (Appendix B, Table N° 7)

Reactors: Pickering A and Pickering B

Facility Pickering A and Pickering B Facilities

Transportation cask: IFTC/BM

Interface between storage and transportation: the used fuel will be in transportation modules in the
Primary bay (Pickering B Facility) or in the Auxiliary bay (Pickering A Facility).

b) Form of storage: Modules in DSCs (Appendix B, Table N° 8)

Reactors: Pickering A and Pickering B

Facility: PUFDSF

Transportation cask: DSCTP

Interface between storage and transportation: the used fuel will be in DSCs in the storage locations in the
WUFDSF.
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Darlington

a) Form of storage: Modules in wet bays (Appendix B, Table N° 7)

Reactors: Darlington

Facility: Darlington Facility

Transportation cask: IFTC/BM

Interface between storage and transportation: the used fuel will be in transportation modules in the
existing bays.

b) Form of storage: Modules in DSCs (Appendix B, Table N° 8)

Reactors: Darlington

Facility: DUFDSF

Transportation cask: DSCTP

Interface between storage and transportation: the used fuel will be in DSCs in the storage locations in the
DUFDSF.

Chalk River (Appendix B, Table N° 4)

Form of storage: Baskets in Silo

Reactors: Nuclear Power Demonstration (NPD)

Facility: NPD Fuel

Transportation cask: IFTC/BM

Interface between storage and transportation: transfer flask similar to the one used to load silos ready to
be loaded into the transportation cask.

Gentilly

a) Form of storage: Baskets in Silo (Appendix B, Table N° 4)

Reactor: Gentilly 1

Facility: Gentilly 1 Facility

Transportation cask: IFTC/BM

Interface between storage and transportation: transfer flask similar to the one used to load silos ready to
be loaded into the transportation cask.

b) Form of storage: Baskets in CANSTOR (Appendix B, Table N° 5)

Reactors: Gentilly 2

Facility: Gentilly 2 Facility

Transportation cask: IFTC/BM

Interface between storage and transportation: transfer flask similar to the one used to load Canstors ready
to be loaded into the transportation cask.

Point Lepreau (Appendix B, Table N°4)

Form of storage: Baskets in Silo

Reactor: Point Lepreau

Facility: Point Lepreau Facility

Transportation cask: IFTC/BM

Interface between storage and transportation: transfer flask similar to the one used to load silos ready to
be loaded into the transportation cask.
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2.4.7.3.3 Transportation casks
The two transportation casks used are:

« Irradiated Fuel Transportation Cask for Baskets and Modules (IFTC/BM).
*+ DSCTP <4>, and <5>.

IFTC/BM (see section 2.4.7.1.3 of Chapter N° 2)

DSCTP (see section 2.4.7.2.3 of Chapter N° 2)
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3. CHAPTER N° 3: CONCEPTUAL DESIGN AND
DESCRIPTION FOR ALL THE UFTS COMPONENTS

3.1. INTRODUCTION

In this section, we divide the study in 3 parts:
e “Allroad”

e “Mostly rail”

e “Mostly water”

For each Current Storage Site, we will describe the different phases needed to transport the bundles from
their form of storage to the Centralised Facility, in the case of the three modes.

For each phase, we will give the concept and the description of the UFTS interfaces and components in
the following order:

« Mode and route development

¢ Nuclear facility loading

e Transporter (vehicle)

« Transportation system maintenance facility
* Casks

¢ UFTS Auxiliary equipment

e UFTS Transportation system operation

e Decommissioning

Some items can have common descriptions for the Current Storage Sites and for the different modes of
transportation, as for example: Maintenance facilities for casks, Maintenance facilities for Tractors and
Trailers, Maintenance facilities for rail cars. These are discussed in sections 3.2 — 3.4 of this Chapter. It
may be noted that it is assumed that vessels included in the UFTS description for mostly-water are
assumed to be chartered, and would be maintained by the owner at a suitable facility. In the cost estimate
an allowance is included in the cost of chartering to cover maintenance. In addition, the maintenance work
described below could be contracted out, or could be carried out by the UFTS operator.
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3.2. MAINTENANCE FACILITIES FOR CASKS (APPENDIX A,
FIGURE N° 11)

3.2.1 GENERAL

Maintenance of any contaminated and/or irradiated equipment is expensive, and a large part of the cost
goes to maintenance facilities: careful planning and sizing is essential.

The main factors are the radiological levels and the mass and size of the cask. High levels of radiation will
make a decontamination workshop necessary. Large casks will require much handling space. The lifetime
of the cask design shall also be considered, with workshop flexibility in mind for future cask designs.

It is expected that maintenance facilities will be used also for repairs and modifications, as the casks
cannot go to a non-nuclear plant. The capabilities and limits, both technical and radiological, of the facilities
should be given full consideration.

3.2.2 ADMINISTRATIVE AUTHORISATIONS AND SITING

Maintenance facilities will:
e usually be submitted to approval by competent authorities, which takes time,
e generate waste in solid, liquid and gaseous forms.

They should:

* be located next to installations where they are used, in order to minimise transports and lost time,

- offer suitable access to, or include, decontamination workshops and adequate waste treatment and
storage,

« when possible, be an extension of an existing plant, which makes things easier for approvals, access
to already available fluids...

« be subject to an environmental impact analysis.

3.2.3 LAYOUT

Access to workshop

Access may be on rail or road trailers. The latter is generally unsuitable because of exhaust gases, oil
leaks... Electrically powered lorries should be preferred. Cask storage space, preferably covered or indoors
should be provided just outside.

3.2.4 HANDLING

Lifting capacity shall be calculated to accommodate the largest casks. A safety margin is recommended as
designers will always come with heavier designs.

Several independent lifting, handling, rolling, hovering devices allow for handling parts of different weight
and size. This will preclude waiting for availability of equipment as it is already used for work or
maintenance.

Storage should exist for lifting beams and equipment, as they will be possibly contaminated and will stay
inside.
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3.2.5 WORKSTATIONS

The number of workstations will be calculated according to the existing and planned fleet, to the
maintenance frequency, to the time necessary. The number of operators working simultaneously on the
same cask is usually limited by elbow room and occupational safety considerations, such as work-at-
height.

It is emphasised that workstations will be occupied by casks that are stopped pending disposition of non-
conformances or inspection. As it is generally difficult, impossible or not worthwhile to close and evacuate
the cask, it is advisable to have more workstations or stands than strictly necessary.

The best position (vertical, horizontal, rotating...) for the cask will be determined. Stands, stools will raise
the cask for good accessibility and working condition. Access platforms, stairs will be preferred to ladders.
Platforms will be flexible in order to limit openings between cask and floors.

Hot cells shall be created whenever necessary to separate maintenance outside of the cask and
maintenance inside or with the cask open. All components will have to be maintained or repaired, and
there must be storage and workstations for all, including internals, baskets, that may require specific
shielding.

Ventilation shall be adapted to pollutant concentration, with adequate depression between rooms so that
airborne contamination is sucked in. Permanent radiation monitoring equipment shall be installed.

Ample storage will be created for tools and for dismantled parts. Workstations for parts such as shock
absorbers, lids and covers, trunnions... shall be installed, with proper clampdown tools to provide safe
working conditions.

It may be beneficial to have machining and welding equipment within the shop, as parts will not generally
be acceptable in non-nuclear facilities. It will be often preferable to replace components rather than repair,
as this will minimise worker exposure, and waste in unwanted form such as airborne or small chips.

Fluids should be distributed in wall mounted / embedded networks as close to the workstation as possible,
as flexible pipes and wires must be strictly limited. Inert (such as nitrogen, argon...), detrimental,
flammable gases, any chemicals shall be closely controlled and their use and available quantity shall be
limited. Specifically, cask must be ventilated and air quality monitored during any work inside.
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3.2.6 PERSONNEL

Personnel shall be properly educated in all technical, radiological, safety areas. A worker will normally
need six months before being able to work without close supervision.

The capital cost of the maintenance facility is such that it will often be necessary to work in shifts. This will
require special attention as any unexpected defect found in a cask may require expert advice that will be
available only in office hours.

3.2.7 SPARE PARTS

It is necessary to plan:
« which spare parts are necessary, in what quantity,
e who will procure, own, and store the parts.
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3.3. MAINTENANCE FACILITIES FOR TRACTORS AND TRAILERS

3.3.1 GENERAL

Maintenance of Tractors and Trailers is expensive, and a large part of the cost goes to downtime and
servicing of the vehicles.

It is expected that maintenance facilities will be used also for repairs and modifications.

3.3.2 SITING

They should:
*« Dbe located next to installations where casks are loaded on the trailer or next to the route of the
transportation, in order to minimise transports and lost time

« offer suitable access

* be subject to an environmental impact analysis especially for waste liquid form (when we wash the
trailers)

3.3.3 HANDLING

No specific lifting except for frame of transportation cask, weather covers.

Storage should exist for lifting beams and equipment: frame of transportation cask, weather covers.

3.3.4 WORKSTATIONS

« Maintenance equipment for Trailer: one maintenance area with some mechanical and hydraulic
conventional equipment especially for suspension.

« Maintenance equipment for Tractor: one maintenance area with some mechanical and hydraulic
conventional equipment especially for suspension.

3.3.5 SPARE PARTS

It is necessary to plan with the trailer and tractor owner:
< which spare parts are necessary, in what quantity

e who will procure, own, and store the parts.
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3.4. MAINTENANCE FACILITIES FOR RAIL CARS

3.4.1 GENERAL

Maintenance of rail car equipment is expensive, and a large part of the cost goes to maintenance facilities:
careful planning and sizing is essential.
It is expected that maintenance facilities will be used also for repairs and modifications.

3.4.2 ADMINISTRATIVE AUTHORISATIONS AND SITING

Maintenance facilities will:

e usually be submitted to approval by competent authorities (railway authorities), which takes time,
e generate waste in liquid form.

They should:

« be located next to the route of the rail transportation, or next to a railroad terminal in order to minimise
transports and lost time,

« offer suitable access to adequate waste treatment and storage,

« when possible, be an extension of an existing plant, which makes things easier for approvals, access
to already available fluids...

* be subject to an environmental impact analysis.

3.4.3 LAYOUT

Access to workshop: access may be on rail and road trailers.

3.4.4 HANDLING

Lifting capacity shall be calculated to accommodate the largest rail cars. A safety margin is recommended
as designers will always come with heavier designs.

Example (ABRF company in France):

e 2cranes 15 tons,

e 3 hoists in order to load the main frame of the rail car,
o 3 fork-lift tracks.

Storage should exist for lifting beams and equipment.
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3.4.5 WORKSTATIONS
The number of workstations will be calculated according to the existing and planned fleet, to the
maintenance frequency, to the time necessary.

Example (ABRF company in France):

Total area: 115000 m2
Covered area: 13000 m2
Length of rail: 7000 m

The number of railcars they deal with is about 45. Ten persons are in charge of the maintenance of the
railcars.

Equipment:
* Washing station for the rail car when they arrive at the plant with a special system to collect and to
treat the liquid :
- Exterior washing: 2000 psi/ 70 °C
- Interior washing: 3500 psi/ 70°C
- Vapour interior washing: 180°C

e Painting area: tunnel with oven (60°C, area : 360 m2)

e Granulating area: tunnel

Sand blasting equipment
e Special equipment to check the breaks,
« Boilermaking: press, shearing..

¢ Machining : 1 milling machine, 3 drilling machines, 2 lathes.



COGEMA LOGISTICS-DRP-DT 500276-B-05 Rev.: 00
Page 41/54

3.5. CONCEPTUAL DESIGN AND DESCRIPTION FOR ALL THE UFTS
COMPONENTS IN THE CASE OF “ALL ROAD” MODE FOR EACH
SITE

3.5.1 ROAD TRANSPORT — OVERVIEW

Each of the current storage facilities has road access. Even if alternative or additional modes of transport
are selected for the shipping campaign, it is anticipated that at least some portions of the transport would
likely involve road (at least on-site or possibly into the centralised repository or extended storage facility).
Road transport is a well-proven means of transporting used fuel, as demonstrated through the number of
successful road shipments made by reactor operators and governments in a broad number of countries.

A critical factor associated with road transports involves weight of the load; for the purposes of this
investigation, the load is assumed to include the following components: the transport cask, any associated
cask systems (such as impact limiters), securement/tie-down equipment, the trailer and the power unit.

The upper limit for the payload assumes a fully loaded IFTC/BM at a weight of 42.5t [see Appendix C],
and, for road links in the alternative mostly-rail and mostly-water systems, a fully loaded Dry
Storage Container Transportation Package (DSCTP) with outer package at a weight of 100.31 Mg.

Weight is a significant consideration as relates to environmental conditions and regulatory processes:

* Weather conditions and temperature — especially as linked to thaw periods [<23>, <24>, <25>, <26>,
<27>, <29>, <37>, <42>] — affect authorised cargo weights and the time frames in which roads are
available for the shipping campaign. It is assumed that roads are available for transport, without road
restriction, between 270 and 300 days per year taking into account anticipated weather conditions. (It
should be noted that this time frame does not take into account anticipated truck/trailer maintenance,
scheduling issues, etc.)

« Given the additional effort associated with application and review for overweight permits on the part of
both the regulators and the waste owners are proposed for the “all-road” transportation system.

It is also desirable that the length, width and height of the load are within the maximums allowed for the
transport vehicle; this review therefore assumes that oversize permits are not required for road
transport of used fuel. Similarly, it is assumed that authorised maximum loads for axle class of the
transport vehicle are not exceeded.

Accordingly, size, weight and axle load limitations for the proposed road transport of used fuel — as well as
overall road system characteristics — are assumed to be in compliance with the following regimes (this
listing is provided for guidance and is not intended to represent a comprehensive assessment of regulatory
requirements):

« Regulations for the Safe Transport of Radioactive Material, No. TS-R-1 (International Atomic Energy
Agency) [<32>];

e Transportation of Dangerous Goods Regulations (Transport Canada) [<49>];

« Packaging and Transport of Nuclear Substances Regulations (Canadian Nuclear Safety Commission)
[<21>];

« Provincial regulations applicable to the transport of radioactive material,

« Manitoba Transportation and Government Services Weights and Dimensions Compliance Guide
(October 2000) [<38>];

« Manitoba Transportation and Government Services, Manitoba’'s Spring Road Restriction Program
(March 18, 2002) [<37>];

« Manitoba Transportation and Government Services, Manitoba Highway Classification [<36>];
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e Ontario Highway Traffic Act [<41>];

¢ Québec Ministére des Transports, Vehicle Load and Size Limits, The 2000 Edition (2000) [<43>];

¢ Québec Ministére des Transports, Thaw Zones and Periods [<42>];

« New Brunswick Department of Transportation, Notice to Transporters : Guidelines for Applying for and
Obtaining Required Special Permits (July 2001) [<40>];

« New Brunswick Department of Transportation, Motor Vehicle Act [<39>];

e Guide to the Agreement on Uniform Vehicle Weights and Dimensions Limits in Atlantic Canada
(October 2001) [<22>].

Consideration of road transport is predicated on use of dedicated trucks operating under exclusive use
conditions. While this review does not include development of a detailed road transportation scheme, it is
nonetheless assumed that drivers would comply with applicable national and provincial requirements for
motor vehicle operation, including regulations associated with hours of work standards. Notwithstanding
potential security arrangements and/or other provisions of the transportation program, it is assumed that
team drivers would be utilised for road travel exceeding 575 kilometers in distance (based on a ten-hour
day).

The sample road transport system envisioned for the program is predicated on the following
characteristics:

« Modified 48-foot flatbed trailer with integrated tie-down;

e Trailer equipped with air ride suspension to cushion the load;

e Trailer equipped with four axles (IFTC/BM) or nine axles (DSCTP) (See Appendix C) of this document.

¢ One loaded cask per trailer;

e Standard commercial tractor sufficient for loaded weight: The weight for the fueled reference tractor is
roughly 9,075 kg for IFTC/BM and 11 t for DSCTP.

For the purposes of this review, it is assumed that the UFTS operators purchase trailers. Availability of
good quality, well-maintained trailers is desirable to ensure safe transport. Additionally, it is anticipated that
tie-down and securement devices would be integrated into trailers; control over such modifications and
maintenance of the transport equipment would be best assured through direct ownership.

Tractors for road transport could either be purchased or contracted for, depending upon preference of the
UFTS operators. It is recommended that the UFTS operators examine current practices regarding truck
ownership to determine if there is an existing basis for evaluating costs, liability and business structure.

The overweight road transport configuration (needed for DSCTP transportation on road links) was
compared with that used in France for transport from the Valognes rail-road terminal. There, an 8-axle

vehicle is used for 120 t cask. The Transport consists of the tractor and trailer, an escort front and rear,
plus police, and travels at 40 km/h. The escorts are needed because of the weight, not for security.

3.5.2 CONCEPTUAL DESIGN AND DESCRIPTION

See Appendix D of this document.
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3.6. CONCEPTUAL DESIGN AND DESCRIPTION FOR ALL THE UFTS
COMPONENTS IN THE CASE OF “MOSTLY RAIL" MODE FOR
EACH SITE

3.6.1 RAIL TRANSPORT — OVERVIEW

Rail lends itself well to the transport of heavy loads and could potentially provide for a fewer number of
shipments of used fuel than would road, as more casks could be shipped in a single consignment. This
ability to consolidate cargo is among the primary benefits associated with rail.

Rail transport is a well-proven means of transporting used fuel, as demonstrated through the number of
successful rail shipments made by reactor operators and governments in a broad number of countries,
especially Europe.

It is also noted that the Ontario region is well served with principal main lines that could be utilized for
movement of used fuel. Use of main lines only is assumed for long-haul transport, noting, however, that
feeder lines may be required between specific points.

For the purposes of the present study, the rail transportation system is predicated on the following
elements:

e The train is dedicated to movement of used fuel under exclusive use conditions;

e Use of 100-ton rail flat car;

« Eachflat car is loaded with one DSCTP or two IFTC/BMs;

e Each train equipped with locomotive and caboose;

e The locomotive is assumed to have sufficient power to safely and efficiently haul the load;

« Use of buffer cars is assumed, the total number of which is dependent upon total cask loadings per
train, with buffer cars at a minimum to be placed between loaded rail cars and the caboose and
between loaded rail cars and the locomotive;

* Flat cars are equipped with shock absorbing couplers;

e Potential use of extra car and/or caboose for security escorts and related personnel.

« Five loaded railcars per train (consistent with current European train movements.

Rail transport is deemed relatively unaffected by weather conditions; it is therefore assumed that rail
transport is potentially available 365 days of the year. (It should be noted that this time frame does not take
into account anticipated rail car/locomotive maintenance, scheduling issues, labor conditions, etc.) Should
the rail mode be selected for further evaluation, it is recommended that contact be made with rail operators
to verify assumptions and time frames.
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Rail transport is also assumed to be in compliance with relevant national and provincial regulations,
including at a minimum the following statues:

* Regulations for the Safe Transport of Radioactive Material, No. TS-R-1 (International Atomic Energy
Agency) [<32>];

e Transportation of Dangerous Goods Regulations (Transport Canada) [<49>];

e Packaging and Transport of Nuclear Substances Regulations (Canadian Nuclear Safety Commission)
[<21>];

« Provincial regulations applicable to the transport of radioactive material,

* Railway Safety Act (Transport Canada) [<48>].

For the purposes of this review, it is assumed that the Canadian UFTS operators would contract for use of
rail engines as part of the rail service, but would purchase rail cars for use in the program. Availability of
good quality, well-maintained rail cars is desirable to ensure safe transport. Additionally, it is anticipated
that tie-down and securement devices would be integrated into rail cars; control over such modifications
and maintenance of the cars would be best assured through direct ownership.

Final road link

A final road link must be created as it cannot be assumed that the centralised facility will have rail access.
Because the location of the repository is not known, and because of the more extensive road network, it is
assumed that the repository will be serviced as a minimum by road, but may not have rail access. The final

leg of the journey is therefore assumed to take place by road. This means that a rail/road transfer has to
be done at the railhead near the centralised facility.

3.6.2 CONCEPTUAL DESIGN AND DESCRIPTION

See Appendix E of this document.
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3.7. CONCEPTUAL DESIGN AND DESCRIPTION FOR ALL THE UFTS
COMPONENTS IN THE CASE OF “MOSTLY WATER” MODE FOR
EACH SITE

3.7.1 WATER TRANSPORT OVERVIEW

Given the proximity of multiple reactor sites to usable waterways, a close review of water transport was
conducted. Water transport is a well-proven means of transporting used fuel, as demonstrated through the
number of successful waterborne shipments made by reactor operators and governments in a broad
number of countries.

This investigation centered on the following types of conveyances:

e Barge;
* Integrated tug-barge system;
* Vessel.

Roll-on/Roll-off (or “RORQ") vessels were not considered herein, as such vessels are primarily designed to
carry cargo secured aboard another conveyance, such as a truck. This approach would obviate some of
the benefits associated with a water-based system. Additionally, RORO vessels are typically larger and
more expensive than the size vessel envisioned for the Canadian fuel removal program.

All three types of waterborne transport are feasible, however the most practical and cost-effective option
involves use of a modern, geared commercial cargo vessel. This determination is based on a review of the
following criteria:

« Draft: The type of vessel (see further comments below) anticipated for a waterborne shipping program
would have a relatively shallow draft, making it suitable for shipments on the St. Lawrence Seaway and
the Great Lakes [<44>].

« Cargo capacity: The type of vessel anticipated for a waterborne shipping program would be able to
ship a large number of casks at one time, allowing for optimisation per cask shipment costs. While
specific vessel loadings are not analysed within the scope this review, the type of vessel proposed for
such a program could reasonably accommodate roughly road-weight casks (using the Ontario Power
Generation Irradiated Fuel Transportation Road Cask as a sample cask) [<6>].

e The cargo capacity of the vessel is 15 DSCTP (see Figure N° 21 in Appendix A) and 32 IFTC/BM (see
Figure N° 22 in Appendix A).

e Speed: Use of vessels would allow for a shorter waterborne shipping programs than would use of
barges. The proposed sample vessel would be capable of sustained service speeds of 15 knots,
although actual travel time would be dictated by waterway restrictions and other vessel traffic [<44>].

« Maneuverability: The sample vessel anticipated for use in the program would be equipped with
maneuvering thrusters, allowing for unassisted entry and exit from dock facilities at the reactor sites
and destination.

e Gearing: Use of a geared vessel would eliminate the need for loading cranes at dock facilities at the
individual reactor sites and destination.
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* Accessibility: Use of vessels would allow easy access to cargo during the voyage for monitoring
purposes (radiation monitoring, condition monitoring, security and safeguards).

« Commercial availability of conveyance: The type of vessel proposed for a waterborne program is
currently available on the maritime market; no changes in availability would be predicted between now
and 2035.

e Cost factors: Based on the availability of suitable vessel types, as well as a desire to avoid complicated
transport solutions, use of an ocean-going vessel would likely be more cost-effective than use of other
vessel types.

The sample vessel used for the viability assessment is assumed to have the following characteristics:
e The vessel is equipped for carriage of Class 7 (radioactive) material.

e The vessel meets the requirements, as applicable, of the International Code for the Safe Carriage of
Packaged Irradiated Nuclear Fuel, Plutonium and High-Level Radioactive Wastes on Board Ships
(otherwise known as the “INF Code”) [<34>]. This Code delineates all required physical characteristics
for the vessel; accordingly, the vessel would meet the INF Code provisions related to damage stability,
fire safety, temperature control of cargo spaces, structural requirements, cargo securing requirements
and electrical power supply. Additionally, it is assumed that the vessel is operated in compliance with
INF Code provisions applicable to radiological protection, management and training, and emergency
response guidelines.

e The vessel is Great Lakes fitted [<44>, <46>].
e The vessel is ice strengthened.
« At a minimum, the vessel is operated in compliance with the following:

- International Maritime Dangerous Goods Code (International Maritime Organisation) [<34>];

- Regulations for the Safe Transport of Radioactive Material, No. TS-R-1 (International Atomic Energy
Agency) [<32>];

- Transportation of Dangerous Goods Regulations (Transport Canada) [<49>];

- Packaging and Transport of Nuclear Substances Regulations (Canadian Nuclear Safety
Commission) [<21>];

- Provincial regulations applicable to the transport of radioactive material,

- Canada Shipping Act, including the Canada Shipping Act Dangerous Goods Shipping Regulations
(Transport Canada) [<46>, <47>];

- Navigable Waters Protection Act (Department of Justice Canada) [<22>];

- The Seaway Handbook (The St. Lawrence Seaway Management Corporation) [<44>];

- International Safety Management Code (International Maritime Organisation) [<35>];

- International Convention on the Safety of Life at Sea [<33>].

e The vessel is classed by a well-known, reputable classification society.

e The vessel type is a multi-purpose container vessel with tweendecks. This configuration is desirable
to allow for flexibility in cargo loading configurations and securement activities.

« Vessel decks are strengthened for heavy cargo.
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e The sample vessel meets the following size requirements:

Length o.a: 100,60 m
Length b.p: 93,80 m
Ship Width: 8,10 m
Draft: 6,40 m
Dwit: 4,800 to 5,000 dwt

e The vessel is geared with high-speed cranes capable of lifting the loaded casks and related
securement materials. It is assumed that the combined crane lift capability is roughly 120 metric tons.
This would avoid the need to install heavy lift cranes at marine loading docks at current storage sites.

« The vessel is equipped with bow thrusters for extra maneuverability, emergency generators, and
modern nautical and communications equipment.

* The vessel is new at the time that the shipping campaign begins.

« A vessel suitability survey conducted by an independent, qualified marine inspector is performed prior
to initiation of the shipping campaign.

e The vessel retains appropriate insurances, including P & | and Hull & Machinery coverage.

For the purposes of this review, it is assumed that the Canadian UFTS operators either purchase the
vessel or obtain guaranteed access to the vessel under a long-term time charter. The intent is to assure
that a vessel meeting the requirements detailed above is available for the full length of the waterborne
program.

A long-term charter is recommended because of the specialist nature of marine transportation and
crewing. The long-term arrangement (i.e., three or more years in duration) would not only guarantee
access to a suitable vessel but would likely result in a cost savings of roughly 25 to 30 percent per year, as
compared with contracting for a vessel on an annual basis. Such cost savings could be significant.

Should a time-charter be pursued, it is recommended that the charter arrangements allow the UFTS
operators to direct the following activities:

¢ Loading and unloading;

« Stowage and segregation;

e Securement;

¢ Routing;

*  Shipment monitoring (such as satellite tracking);

e Shipment schedule;

¢ Radiation monitoring;

e Emergency response.

As a general concept, casks would be loaded aboard the vessel at one or more reactor sites (or
designated marine facilities near reactor sites). A waterborne program assumes open waterways from

mid-April to mid-December of each year [<28>, <29>, <30>]. Accordingly, a waterborne program is
predicated on a 245-day shipping window per year.
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The suitability of water transportation was reviewed on a site-by-site basis. As with the rail mode of
transport, the water mode offers the opportunity to consolidate casks into a fewer number of shipments.
The site-by-site assessment indicates the potential to consolidate waterborne shipments between several
sites, providing the potential to derive overall program efficiencies.

As the specific repository location is not well defined, it is impossible to more precisely determine the
detailed routings. Within this constraint, waterborne transport to and within Ontario is deemed feasible
when utilised in conjunction with an inland road or rail transport component. Use of water transport would
therefore include development of a water transfer station.

It is noted that this postulated waterborne system would include transit through the United States. While
political assessments are outside the scope of this review, it should be noted that international transport is
viable from a regulatory standpoint [<50>]. International transport of irradiated nuclear materials is currently
managed on an international basis with success. Canada and the United States already operate under a
well-defined and tested regulatory regime in which cross border transports of radioactive material are
routinely managed. In connection with the United States’ Reduced Enrichment for Research and Test
Reactor (RERTR) program, cross border shipments of Canadian origin used research reactor fuel have
been successfully made on several occasions.

U.S. validation of the Canadian transport casks would be required [<50>], however such validations are
clearly feasible; existing Canadian cask designs have previously been approved in the United States
without difficulty. The work associated with obtaining such validations would be limited, as it is anticipated
that U.S. review and approval would likely only be required for two Canadian cask designs in conjunction
with the entire program.

Under this scenario, loaded casks would need to be transferred from the vessel to another mode of
transport. From a technical standpoint, transfer is clearly feasible to either road or rail. From a logistical
viewpoint, however, transfer to rail would provide considerably more benefits, as the higher volume vessel
shipments could be maintained through similar rail car loadings. However, because the location of the
repository is not known, and because of the more extensive road network, it is assumed that the repository
will be serviced as a minimum by road, but may not have rail access. The final leg of the journey is
therefore assumed to take place by road.

3.7.2 CONCEPTUAL DESIGN AND DESCRIPTION

See Appendix F of this document.
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4. CHAPTER N° 4: EMERGENCY RESPONSE PLAN FOR
TRANSPORTATION

Conceptual emergency response provisions for the UFTS are based on those put in place by COGEMA
LOGISTICS. Within the year 2000, COGEMA LOGISTICS has performed almost 2800 transports of
radioactive materials. The impressive international activity of transports provided by road, railway, sea and
airway has oriented COGEMA LOGISTICS towards preparing for efficient reaction in the event of any
incident or accident, thus providing for limited consequences.

Moreover, according to IAEA recommendations, and in order to comply with the French regulations, our
company has implemented a specific organisation since 1997 which relies on an Emergency Response
Plan for Transportation (ERPT).

We are thinking that this specific organisation can be duplicated for UFTS:

The organisation is composed of technical, logistic and communication experts as well as specific
equipment.

When describing the organisation, the human resources and the equipment are the ones necessary for
three steps of action:

1. To give the alarm

2. To analyse the situation

3. To operate the emergency means

Emergency Teams

Command and decision Section:

Its tasks are:

¢ Risks Assessment

e Logistic and technical assistance to Authorities

« Decision on OPG proper technical means to be implemented

« Management of the Technical Analysis Section (see next paragraph)
¢ Management of the Communication Section

Technical Analysis Section

Its tasks are:

« Provision of technical expertise

« Estimation of the technical state of the packaging and of associated impacts
* Proposition of technical emergency and assistance solutions.

Mobile command team

This team is « the eyes and ears » of the command and decision section; Its tasks are:

* Implementation of command, information and expertise near the accident

« Equipped with a first intervention case (satellite communication system, radio or chemical protection
equipment, camera, computers,...) this team implements processes to minimise consequences or to
bring solution to the situation

Communication Section

Its tasks are:

« Preparation and elaboration of a crisis communication specially dedicated to the media
«  Provision of a specific communication plan

« Information for the press and for other communication entities

* Information from the press
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Emergency Means

The crisis cell is located in a specially built crisis room fully equipped with communication means (Vehicles
tracking system, telephones, telefax, teleconference system,...) and all the necessary documentation
(regulations, maps, safety files, ERPT and specific plans,...). The main crisis room must be at the
Centralised Facility but each Current Storage site has to have a little crisis area to communicate with the
crisis room of the Centralised Facility.

The crisis room is operated permanently during our transports using the real Time tracking system (see
Chapter N° 5):

« Location of the vehicle (trucks, wagons, ship) with the GPS system
e Transmission of information with the Inmarsat system

In addition, we are thinking that the UFTS, as COGEMA LOGISTICS, should be equipped with a recovery
system for heavy casks. It may be needed if the casks are placed accidentally in a location where no
classical means of recovery can be efficiently used.

This fully modular system can be shipped in ISO containers to any route in CANADA, and then
implemented without any other infrastructure.

EMERGENCY RECOVERY SYSTEM :
MODULAR CRANE AND RECOVERY
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5. CHAPTER N° 5: REAL TIME TRACKING

Dedicated water and ground transports for UFTS can be real time tracked from a UFTS headquarters
located at the Centralised Facility. Road vehicles, railway wagons as well as dedicated vessels involved in

the logistic network for the UFTS can be equipped with specific tracking systems.

The real time tracking system based on the experience of COGEMA LOGISTICS can be an integral
element of UFTS (See Appendix H):

It will be enabled to perform:

e Fast and regular information on cask location,

« Remote interrogation,

e Assurance of the good progress of the transport operation for the customer,

«  Full confidentiality with regards to information transmittal.
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FIGURE N° 1: PURPOSE OF USED FUEL TRANSPORTATION SYSTEM
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FIGURE N° 2: REACTOR SITES WHERE USED FUEL IS CURRENTLY STORED IN CANADA
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FIGURE N° 3: TypicAL CANDU FUEL BUNDLE
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FIGURE N° 11: EXAMPLE OF M AINTENANCE FACILITIESFOR CASKSAT LA HAGUE PLANT
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FIGURE N° 19: EXAMPLE OF A VESSEL
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FIGURE N° 20: EXAMPLE OF A WATER-ROAD-TRANSFER
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FIGURE N° 21: DSCTP IN VESSEL
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Power Bruce B(ngaﬁtgf)s Bruce A Tra)ésalnswet 5) (7) 0 0 0
Generation Y (Note 1)
Western Used 625943
Fuel Dry Modulesin | (5) (7)
Storage DSCs (Note 1) 1645 | IFTC/BM | 3290 3290
Facility
. 377180
B(Tf:aigg)s BuceB |"° " 5)7) | o | FTcEM | 1972 1972
Y (Note 1)
Western Used
.| 465588
FuelDry | Modulesin { ~ 5" 7" [ 1504 | 1FTc/BM | 2448 2448
Storage DSCs
o (Note 1)
Facility
Atomic Baskets in
Energy of Douglas Point . N 22256
Canada Bruce (1 reactor) Douglas Point ca_nlsters ®) ©) 0 IFTC/BM 138 7848 138 7848
o Silo (2)
Limited
Ontario Darlington Darlington Modules in 347088
Power Darlington | NGS 4 (5) (7) 0 IFTC/BM | 1811 1811
. wet bays
Generation reactors)
Darlington
Used Fue Dry | Modules in | 529004
Storage DSCs ©) @) 1386 IFTC/BM | 2772 4583 2772 4583
Facility
New . . Baskets in
. Point Point Lepreau . N 119500
Brunswick Lepreau 1 (1 reactor) Point Lepreau canisters (10) (11) 0 IFTC/BM 664 664 664 664
Power Silo (1)
Eﬁéorm'cof Chalk River Nuclear Power| Baskets in 0
9y Chalk River 7 Demonstration| canisters 12) 0 0 0
Canada Laboratories ]
o fuel Silo (2) (Note 2
Limited
Nuclear Power
Demonstration|Nuclear Power| Baskets in 4853
(1 reactor) |Demonstration| canisters 13) (9) 0 IFTC/BM 30 30 30 30
(stored at fuel Silo (2)
Chalk River)
Atomic .
. Baskets in
Energy of . Gentilly1 (1 . N 3213
Canada Gentilly reactor) Gentilly 1 canisters (13) (14) 0 IFTC/BM 29 29
o Silo (4)
Limited
. Baskets in
Hydro Gentiy |GeNtiy2 () coniyo | cansTor | 232838 | o | ieTcem | 738 767 738 767
Québec reactor) (15) (16)
vaults (1)
Atomic .
. . Baskets in 360
Energy of | \ypireshen |  Whiteshell I Douglas Point | "o io (17 o | rrcEm | 3 3 3 3
Canada Laboratories Fuel ’
- Silo (3) (Note 2)
Limited
3557453 5807 18747
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WASTE | CURRENT REACTOR STORAGE RAIL MODE (POSSIBILITY OF A ROAD RAIL ROAD MODE
OWNER | STORAGE MODE FOR BRUCE AND POINT LEPREAU)
SITE
= =
g 2 g o
w [2) w (2]
@ 0 @ @ = ] @
N A N O S L PO O O
& 3 2 S < < = = 5 8 T = =
g 2 8 8 @ @ 2 8 8 @ @
@ k<] k<] £ k<] k-] k<] k<] £ k<] k-] B _ k<]
> 5 1] 1] 2 1] = 2@ ] 2 1] z 52 1]
= £ £ gl |2 [E |E: e I T -V
o S S S S S ° =] S S S ° =R S
w w z z (= z = zz z (= z = z2z2 z
Ontario Pickering A .| 188936
power | Pickering | NGS (4 | Pickeringa |Modulesin| Sgye o | IFTC/ | ggy 100 IFTC/BM | 984 984
N wet bays BM
Generation reaclors)
Pickering
Used Fuel Dry | Modules in | 218560
Storage DSCs 5)(6) | 58 |pscTe| s80 120 DSCTP | 580 580
Facility
Pickering B .
NGS Pickering B | Modulesin | 149048 | ] IFTC/ | ,q, 80 IFTCiBM| 784 784
wet bays (5) (6) BM
(4 reactors)
Pickering
. 373086
Used Fuel Dry [ Modulesin | “ "o | 975 |pscrp| 972 | 3320 198 498 | DscTP | 972 | 3320 | 972 3320
Storage DSCs
Facility
Ontario : 0
Power | Bruce B(nga‘c\t’;‘%s BuceA [N 5 (7) | o 0 0 0 0
Generation Y (Note 1)
Western Used 625943
Fuel Dry Modules in | (5) (7)
Storage DSCs (Note 1) 1645 |DSCTP | 1645 348 DSCTP | 1645 1645
Facility
. 377180
Buce BNGS | g\ op |Traysinwetf “g'p) [ o | IFTC/ 447, IFTC/BM | 1972 1972
(4 reactors) bays (Note 1) BM
Western Used
. 465588
FuelDry | Modulesin | " o2 | 1554 |pscTp | 1224 252 DSCTP | 1224 1224
Storage DSCs
. (Note 1)
Facility
Atomic Baskets in
Energy of Douglas Point . ) 22256 IFTC
Canada Bruce (1 reactor) Douglas Point camsters ® () 0 /BM 138 4979 14 814 |IFTC/BM| 138 | 4979 138 4979
o Silo (2)
Limited
. IFTC/
%r;tvavg:’ barlington | Darlington NGS || Modules in 3(4;(2%8 0 gv | 1811 188 IFTC/BM | 1811 1811
G . 9 (4 reactors) 9 wet bays
eneration
Darlington
Used Fue Dry | Modules in | 529004
Storage DSCs ©)(7) 1386 |DSCTP| 1386 | 3197 286 474 | DSCTP | 1386 | 3197 1386 3197
Facility
New . . Baskets in
Brunswick | | FoInt | PointLepreau i o) ooeay| canisters | 219500 | o | FTC/ | gea | 664 67 67 |iIFTciem| 664 | 664 | 664 664
Lepreau (1 reactor) A (10) (11) BM
Power Silo(1)
Atomic .
’ Nuclear Power| Baskets in 0
Energy of Chalk Chalk River Demonstration| canisters (12) 0 0 0
Canada River Laboratories "
- fuel Silo (2) (Note 2
Limited
Nuclear Power
Demonstration |Nuclear Power| Baskets in 4853
(1 reactor) Demonstration| canisters 3) (9) 0 IFTC/BM| 30 30 30 30
(stored at Chalk fuel Silo (2)
River)
Atomic .
. Baskets in
Energy of . Gentilly 1 : ) 3213 IFTC/
Canada Gentilly (1 reactor) Gentilly 1 camsters (13) (14) 0 BM 29 29 3 IFTC/BM| 29 29 29
- Silo (4)
Limited
- Baskets in
Hydro " Gentilly 2 . 132838 IFTC/
Québec Gentilly (1 reactor) Gentilly 2 CANSTOR (15) (16) 0 BM 738 767 74 77 |IFTC/BM| 738 767 738 767
vaults (1)
Atomic .
) . Baskets in 360
Energy of |\yiteshel |  Whiteshell - Douglas Point| " Jicn o (17 0 IFTC/BM| 3 3 3 3
Canada Laboratories Fuel "
Limi Silo (3) (Note 2)
imited
3557453 5807 1930 12960

TABLE N° 2: BASIS FOR “MOSTLY RAIL”
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WASTE CURRENT
OWNER STORAGE| REACTOR | STORAGE WATER MODE ROAD MODE
SITE
= =
S 2 5] @
i i i o
x 2 ‘3 E x o) ‘g ‘3
£ s |8 e |2 2 2 b 0 2 |2 g
I g 9 c & 5 S s c I 2 =3 k=3
g H a S g |8 s s |s 8 g 5 S
2 5 5 g 5 |5 5 5 B 5 s 5o 5
N - - - | I O L A S - O A -
g 5 5 5 3 E |2 £g E |s 5 g ES g
w w =z z [ z [ zz z [ z [ zz z
Ontario Pickering A .| 188936
Power | Pickering NGS Pickering A Mv;’gt”t',zsé” G ® | o0 ”:BTN?/ 984 32 IFTC/BM| 984
Generation (4 reactors) Y
Pickering
Used Fuel Dry| Modules in | 218560
Storage DSCe 5)(6) | 580 |pscTP| s80 40 DSCTP | 580
Facility
Pickering B .
NGS Pickering B | Modules in | 149048 | | IFTC/ | 70, 25 IFTC/BM| 784
(4 reactors) wet bays (5) (6) BM
Pickering
. 373086
Used Fuel Dry| Modulesin | * oo | 975 |pscre| 972 | 3320 72 169 | psctp | 972 | 3320 3320
Storage DSCs
Facility
Ontario : 0
Power Bruce B(nga’éw’\‘g)s BuceA | 5 7) | o 0 0 0
Generation Y (Note 1)
Western Used 625943
Fuel Dry Modules in | (5) (7)
Storage DSCs (Note 1) 1645 | DSCTP | 1645 109 DSCTP | 1645
Facility
. 377180
Buce BNGS | g cog  |Traysinwet] "oy | o | IFTC/ | 1975 66 IFTC/BM| 1972
(4 reactors) bays BM
(Note 1)
Western Used
. 465588
Fuel Dry | Modulesin | "o | 1554 |pscTp | 1224 88 DSCTP | 1224
Storage DSCs (Note 1)
Facility
Atomic Baskets in
Energy of Douglas Point . h 22256 IFTC/
Canada Bruce (1 reactor) Douglas Point cg!rsuzrs ® () 0 BM 138 | 4979 5 268 |IFTC/BM| 138 4979 4979
Limited ilo (2)
Ontario Darlington Modules in 347088 ”:BTN(I:I 1811 60 IFTC/BM| 1811
Power Darlington NGS Darlington wet bavs (5) (7) o]
Generation (4 reactors) 4
Darlington
Used Fuel Dry| Modules in | 529004
Storage DSCs ©)(7) 1386 |DSCTP| 1386 | 3197 104 164 | DSCTP 1386 3197 3197
Facility
New . . Baskets in
. Point Point Lepreau . N 119500 IFTC/
Brunswick Lepreau 1 (1 reactor) Point Lepreau camsters (10) (11) 0 BM 664 664 21 21 |IFTC/BM| 664 664 664
Power Silo (1)
Eﬁ‘t;;mlcof Chalk River Nuclear Power| Baskets in 0
v Chalk River N Demonstration] canisters (12) 0 0
Canada Laboratories fuel Silo (2 Note 2
Limited ue jlo(2) | (Note
Nuclear Power
Demonstration|Nuclear Power| Baskets in 4853
(1 reactor) |Demonstration] canisters 3) (9) 0 IFTC/BM 30 30 30 30
(stored at fuel Silo (2)
Chalk River)
Atomic )
- Baskets in
Energy of " Gentilly 1 . N 3213 IFTC/
Canada Gentilly (1 reactor) Gentilly 1 cg_r;lslirs (13) (14) 0 BM 29 1 IFTC/BM 29
Limited ilo (4)
. Baskets in
Hydro Gentilly Gentilly 2 Gentily2 | cansTor | 132838 | o | IFTC/ | 755 | 767 24 25 |iIFTciBm| 738 | 767 767
Québec (1 reactor) (15) (16) BM
vaults (1)
Atomic .
5 . Baskets in 360
Eg:;%;’f Whiteshell L‘;\ggﬁgﬁgs DO“QF'?JSeIPO'”t canisters | (17) 0 IFTC/BM| 3 3 3 3
Limited Silo (3) (Note 2)
3557453 | 5807 647 12960

TABLE N°3: BASIS FOR « MOSTLY WATER » (WATER ROAD TRANSFER)
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9):

(10) :
(11):
(12):
(13):
(14):
(15):
(16) :
17):

Note 1:
Note 2:
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60-bundle basket design

54-bundle basket design

40-bundle basket design

38-bundle basket design

Reference OPG (2001a, 40 year scenario)

Fuel Bundle Dimensions (L x D in mm) and Mass (kg) 497 mm x 102 mm & 24.8 kg (Tait et al. 2000)
Fuel Bundle Dimensions (L x D in mm) and Mass (kg) 495 mm x 102.5 mm & 21.7 kg (Tait et al. 2000)
Reference AECL (1994), Dolinar 2000 (not including 360 bundles stored at Whiteshell Labs)

Fuel Bundle Dimensions (L x D in mm) and Mass (kg) 497 mm x 83 mm & 16.7 kg

Reference DelLong (2001a)

Fuel Bundle Dimensions (L x D in mm) and Mass (kg) 495 mm x 102.4 mm & 23.6 kg (DeLong 2001b)
Reference Dolinar (2000)

Reference AECL (1994), Dolinar (2000)

Fuel Bundle Dimensions (L x D in mm) and Mass (kg) 501.5 mm x 103 mm & 26.7 kg

Reference Lupien (2000)

Fuel Bundle Dimensions (L x D in mm) and Mass (kg) 495 mm x 102.5 mm & 21.7 kg (Frost 1994)
Reference Dolinar (2000) (Douglas Point bundles)

Bruce A, Bruce B and Darlington use a small portion of "long" bundles with the following characteristics : 508 mm x 102.5 mm & 22.3 kg.
Non-CANDU fuel materials are not included.

Note 3: The numbers of bundles differ slightly from those in <1> because the numbers in the tables have been calculated form the annual shipping programs given in <9>.

Similarly the numbers of DSCs and IFTC/BMs are taken from the integer numbers of casks shipped each year.
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BASKETS IN SILO
SITE REACTOR | FACILITY FORM OF INTERFACES*“ALL INTERFACES INTERFACES
STORAGE ROAD” “MOSTLY RAIL" “MOSTLY WATER”
Transfer flask similar to the| Transfer flask similar to the| Transfer flask similar to
; Douglas Point | Douglas Point . <~ |oneused to load silos ready |one used to load silos ready |the one used to load silos
Whiteshell Fuel Facility Basketsin Silo to be loaded into the to be loaded into the ready to be loaded into
trangportation casks trangportation casks the transportation casks
Transfer flask similar to the| Transfer flask similar to the| Transfer flask similar to
. Nuclear Power| NPD fuel . o1 |one used to load silos ready |one used to load silos ready |the one used to load silos
Chalk river | pomonstration|  Facility | BKESIN S04 o | oaded into the to be loaded into the ready to be loaded into
trangportation casks transportation casks the transportation casks
Transfer flask similar to the| Transfer flask similar to the| Transfer flask similar to
. . Gentilly 1 . <1~ |oneused to load silos ready |one used to load silos ready |the one used to load silos
Gentilly Gentilly 1 Fecility Basketsin Silo to be loaded into the to be loaded into the ready to be loaded into
transportation casks transportation casks the transportation casks
Transfer flask similar to the| Transfer flask similar to the| Transfer flask similar to
Paint ) Point Lepreau . o1~ |one used to load silos ready |one used to load silos ready |the one used to load silos
Lepreau Point Lepreaul Facility Basketsin Silo to be loaded into the to be loaded into the ready to be loaded into
transportation casks transportation casks the transportation casks

TABLE N° 4: INTERFACES BETWEEN STORAGE AND TRANSPORTATION FOR EACH SITE WHERE THE FORM OF
STORAGE IS BASKETS IN SILO
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BASKETS INCANSTOR
SITE REACTOR FACILITY FORM OF INTERFACES INTERFACES INTERFACES
STORAGE “ALL ROAD” “MOSTLY RAIL"” |“MOSTLY WATER”
Transfer flask similar | Transfer flask similar | Transfer flask similar to
Basketsin to the one used to to the one used to the one used to load
Gentilly Gentilly 2 Gentilly 2 CANSTOR load Canstorsready |load Canstorsready |Canstors ready to be
to beloaded into the |to beloaded into the |loaded into the
transportation casks  |transportation casks |transportation casks

TABLE N° 5: INTERFACES BETWEEN STORAGE AND TRANSPORTATION FOR EACH SITE WHERE THE FORM OF
STORAGE IS BASKETS INCANSTOR
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TRAYS IN WET BAYS
SITE REACTOR FACILITY FORM OF INTERFACES INTERFACES INTERFACES
STORAGE “ALL ROAD” “MOSTLY RAIL” |“MOSTLY WATER”
The Used Fuel will  |The Used Fuel will | The Used Fuel will be
Bruce BruceB Bruce B Facility| Traysin wet bays [bein transportation  |bein transportation  |in transportation
modulesinthebay |modulesinthebay |modulesin the bay

TABLE N° 6: INTERFACES BETWEEN STORAGE AND TRANSPORTATION FOR EACH SITE WHERE THE FORM OF

STORAGE IS TRAYS IN WET BAYS
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MODULES IN WET BAYS
SITE REACTOR FACILITY FORM OF INTERFACES INTERFACES INTERFACES
STORAGE “ALL ROAD” “MOSTLY RAIL" [“MOSTLY WATER”
Modulesin wet |The Used Fuel will | The Used Fuel will | The Used Fuel will be
Pickering A Pickering A |bays bein transportation  |bein transportation  |in transportation
modulesinthebay |modulesinthebay |modulesin the bay
Pickering - - - -
Modulesin wet |The Used Fuel will | The Used Fuel will | The Used Fuel will be
Pickering B Pickering B |bays bein transportation  |bein transportation  |in transportation
modulesinthebay |modulesinthebay |modulesin the bay
Modulesin wet |The Used Fuel will | The Used Fuel will | The Used Fuel will be
Darlington Darlington Darlington  |bays bein transportation  |bein transportation  |in transportation
modulesinthebay |modulesinthebay |modulesin the bay

TABLE N° 7: INTERFACES BETWEEN STORAGE AND TRANSPORTATION FOR EACH SITE WHERE THE FORM OF

STORAGE IS MODULES IN WET BAYS
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MoDULES IN DSC
SITE REACTOR | FACILITY FORM OF INTERFACES INTERFACES INTERFACES
STORAGE “ALL ROAD” “MOSTLY RAIL” [“MOSTLY WATER”
The Used Fuel will  |The Used Fuel will | The Used Fuel will be
bein transportation |bein DSCsinthe in DSCsin the storage
. modulesin ahot cell |storagelocationsin |locationsin the
BruceA | WUFDSF | Modulesin DSCs| 4 e forility ready  |the WUFDSF WUFDSF
for loading into the
transportation cask
Bruce - - -
The Used Fuel will  |The Used Fuel will | The Used Fuel will be
bein transportation |bein DSCsinthe in DSCsin the storage
. modulesin ahot cell |storagelocationsin |locationsin the
BruceB | WUFDSF | ModulesinDSCs| o tovility ready | the WUFDSF WUFDSF
for loading into the
transportation cask
The Used Fuel will  |The Used Fuel will | The Used Fuel will be
bein transportation |bein DSCsin the in DSCsin the storage
! ) . modulesin ahot cell |storagelocationsin |locationsin the
Pickering A | PUFDSF | Modulesin DSCS | oy taility ready  |the PUFDSF PUFDSF
for loading into the
o transportation cask
Pickering
The Used Fuel will  [The Used Fuel will | The Used Fuel will be
bein transportation |bein DSCsin the in DSCsin the storage
; . . modulesin ahot cell |storagelocationsin |locationsin the
Pickering B PUFDSF | Modulesin DSCs at the facility ready | the PUFDSF PUFDSE
for loading into the
transportation cask
The Used Fuel will | The Used Fuel will | The Used Fuel will be
bein transportation |bein DSCsin the in DSCsin the storage
. . . modulesin ahot cell |storagelocationsin |locationsin the
Darlington | Darlington DUFDSF | Modulesin DSCs at the facility ready | the DUFDSF DUFDSF
for loading into the
transportation cask

TABLE N° 8: INTERFACES BETWEEN STORAGE AND TRANSPORTATION FOR EACH SITE WHERE THE FORM OF
STORAGE IS MODULES IN DSCs



COGEMA LOGISTICS DRP-DT

Réf. 500276-B-005 Rev.: 00

Appendix C
Page 1/7

APPENDIX C: ROAD TRANSPORT FEASIBILITY OF IFTC/BM AND DSCTP
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1. REFERENCES

The following references were used for the completion of this study:

Regulations for the Safe Transport of Radioactive Material, No. TS-R-1 (international Atomic Energy
Agency) <32>;

Transportation of Dangerous Goods Regulations (Transport Canada);
Packaging and Transport of Nuclear Substances Regulations (Canadian Nuclear Safety Commission)
<49>;

Provincial regulations applicable to the transport of radioactive material;

Manitoba Transportation and Government Services Weights and Dimensions Compliance Guide
(October 2000) <38>;

Ontario Highway Traffic Act <41>;
Quebec Ministere des Transports, Vehicle Load and Size Limits, The 2000 edition <43>;
Guide to the Agreement on Uniform Vehicle Weights and Dimensions Limits in Atlantic Canada

(October 2001) <31>;

New Brunswick Department of Transportation, Notice to transporters : Guideline for Applying for and
Obtaining Required Special Permits (July 2001) <40>;

New Brunswick Department of Transportation, Motor Vehicle Act <39>;

Freightliner Argosy Brochure <51>.
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2. PURPOSES

The objectives of this appendix are:

« To give the reason for the choice of one road weight transportation cask among the two (IFTC,
IFTC/BM) in accordance with the regulations.

e To verify the transport feasibility of the DSCTP by road.
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3. DATA

3.1. Description of the casks
e “Standard” IFTC

Dimensions (approx.):

- Length : 1.9 m (2.3 m with impact limiter)
- Width :1.6 m (2.1 m with impact limiter)
- Height :2.2m

- Weight : 35 T (total loaded weight)

* IFTC/BM

Dimensions (approx.):
- Length : 1.9 m (2.3 m with impact limiter)
- Width :1.6 m (2.1 m with impact limiter)

- Height :2.6 m
Calculation of the estimated weight:

Volume added to the “standard” IFTC (in dm3):
[(16.44*18.81*21.47)-(11.10*13.47*18.80)]-[(15.56*18.81*16.97)-(10.22*13.47*14.3)] = 830,1 dm3
See Appendix A for measurement details of the IFTC and IFTC/BM.

Mass =830.1 * 7.6 = 6,309 kg (7.6 kg/dm3 is the density of the steel used in the IFTC)

35T
6.3 T mass of the added volume
0.3 T increased cap
0.6 T increased impact limiter (due to the global increase of the cask)
0.3 T space filler

IFTC mass (loaded)

+ + + + 1

= Mass of IFTC/BM: 42.5 T (total loaded estimated weight).

NB: the dimensions of the IFTC and of the IFTC/BM, when they are loaded on a low profile trailer (the
same kind as the one shown on Appendix A), are within the limits of the Quebec, Ontario and New
Brunswick road transport regulations [see References].

These limits are:  Max. height ->4.,15m
Max. width ->2.60m
Max. length -> 16.20m (for a tractor and a semi-trailer)

« DSCTP

The DSCTP will be transported in horizontal position, and the dimensions are as follow:
- Length :5.950m

- Width :3.370 m

- Height :3.670m

- Weight : 100 T (approx.)
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3.2. Description of the vehicle

e Trailer (4 axles)

The trailer we choose for this study will be the one described in Appendix A.
- Length :13,35m

- Width :2,5m

- Height : 0,98 m (deck)

- Number of axles: 4

- Distance between two axles: 1,5 m

- Weight: 3 T (estimated)

e Tractor

The tractor presented in this study is as described in the “Argosy” brochure <51>.

- Number of axles: 4 (3 + 1 removable)

- Allowable front axle weight: 7,273 kg

- Allowable tandem drive axles weight: 20,900 kg
- Drive axle spacing: 1.5 m

- Front axle to last axle spacing: 4.9 m

- Weight of the tractor: 11 T

Appendix C
Page 5/7
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4. CALCULATIONS

4.1. Allowable Gross Weight for the vehicle

The method used for this calculation is described in the “Vehicle Weight and Dimension Limits in Ontario
Regulation.

The vehicle (tractor and semi-trailer) is composed of seven axle units and one 4 axles group (trailer) and
we will not take into account the removable axle.

All axles are dual tires fitted except the steering axle of the tractor (single tire).

The maximum allowable weight of a 4 axles group (as indicated in the regulation) is 38,000 kg, if the axle
group spacing is equal or superior to 7.5 m.

The maximum allowable gross weight of the vehicle will be:

Tractor front axle allowable weight: 7,273 kg (as indicated in the Argosy brochure)
+ Drive tandem axle allowable weight: 20,900 kg

+ 4 axles group max. allowable weight: 38,000 kg (27,100 kg for the presented trailer)

= Maximum allowable weight: 66,173 kg or 55,273 kg if we use the presented trailer.

4.2. Transport feasibility for each of the three casks

Estimated weight of the trailer: 3 T
Total weight of the vehicle (tractor and semi-trailer not loaded): 14 T

« “Standard” IFTC
Weight of the cask: 35 T (loaded)
Weight of the vehicle: 14 T
Total weight: 49T

= This cask can be transported with the presented trailer and tractor.
« IFTC/BM

Weight of the cask:  42.5 T (estimated, loaded)
Weight of the vehicle: 14 T
Total weight: 565T

= We can transport this cask with a 4 axles trailer if the axle group spacing is equal or superior to 5.0 m.
As mentioned in the regulation, the maximum allowable weight for a 4 axles group with a spacing of
5.0 mis 28,900 kg, so we have the following result: 28,900 + 20,900 + 7,273 = 57,073 kg, which is
sufficient to transport a loaded IFTC/BM cask.

« DSCTP

For the DSCTP, which weigh about 100 T, the calculation is reversed, and because it cannot be
transported on a standard semi-trailer we need to determine how many axles are required to transport this
cask by road.

On the “Weight and dimensions limits in Ontario” regulation, the maximum weight allowable for a single
axle is 10,000 kg.

We can estimate with these data that the trailer should have at least 9 single axles (an example of this
kind of trailer is shown in Figure N°12 / Appendix A), as shown on the calculation next page.
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Calculation for an 9 axles semi-trailer with a 3 axles tractor (see the Argosy description above, but only for
weight and dimensions purposes):

Tractor front axle allowable weight: 7,273 kg (as indicated in the Argosy brochure)
+ Drive tandem axle allowable weight: 20,900 kg
+ 9 axles max. allowable weight: 86,000 kg (two 4 axles group + one single axle)
= Total allowable weight: 114,173 kg

For the transports of DSCTP a special permit for an overweight and oversized convoy will be required
because of the weight and the width, which exceed the limits allowed.

5. CONCLUSIONS

As we could notice with the above calculations, the changes made from the standard IFTC to the IFTC/BM
represent a 7.5 tons increase in weight. But if the axles group spacing of the trailer is designed to meet the
requirement of the provincial regulations on maximum allowable weights, it is possible to transport the
IFTC/BM by road without additional constraint in comparison with the standard IFTC.

Concerning the DSCTP, a special permit is needed to transport it by road, due to its weight and its
dimensions.
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APPENDIX D: Conceptual design and description for all the UFTS components in
the case of “All road” mode for each Current Storage Site

4 INTEREACESEOR EACH CURRENT STORAGE SHTE o oreroeereeerremrerermeerrmeeremreremmeerereeermrereees g

IZ. WHESHEH T 5|
[21.  MODE AND ROUTE DEVEL OPMENT 5
22 NUCI FARFACIIITY 1 OADING O
23 TRANSPORTER (\VEHICLE)

y R T R X = e v S ——— 5
137 Traifer for the Toad transpor tation (PasE © Of 1abie ParaorapPi 2-0) oo isrsiseiorsressssoseieies 5
9.9, 1aCtor 10r the road transportation (phase b ortable PaAragraPn £.9) ...e.eeeeeenerereneeeeneieeienereieereieeezes ¢
235 Framp of the Tranqnnrta'rmn m:k for thp road Tranmnr'ratmn
T i i 6|
2.4. | RANSPORTATION SYSTEM MAINTENANCE FACILITY o tiitiiitiiuitiieiesesrsssessssassssassssssssssasessassseasssesssssssasenss ¢
2.0. A K S ittt ittt ettt ettt e ettt e e et e eeeaeeeesaeeessseeesssieessseeesssisesssiesssssesssseisssssisesssiissssitiessssiersssiiesssiiisesiciecsss

2.0 UETSAUXIIIARY FQUIPMENT
27 UETS TRANSPORTATION SYSTEM OPERATION

[2.8. DECOMMISSIONING «..tevvveeerseeeeeeseseeneeseeseseseesesessesesessesensssesessssesensesesessssesensesesessssesensssesessssesensssesessssesenseseseses 7|
|£.Y. TABLE . ANALY SIS OF THE OPERA TTONAL PHASES OF TRANSPOR N ... iss i eiissieisesissis i i sisssieisecisesiaiiaziaes
L
................................................................................................................................................................ I
I? i Maobu Esin DSC (SEE APPENDIX B TARLE N°S) 1’2|
311, MOAE AN FOULE AEVEIODIMENL. ...........ceeeveeeeeeeeeeeeeeeseeeeeesreeerererseserensesernseseressesesessesesassesnensseseeeseeneesee 13
K NUC e A Ty OO T ..o sosssisrssressossreosreoseeroseessseesssesioseeossesosseessseesssessseeissessseiseeesssessseerereess T
N RCH IR N« ) 1
131 1rolley with fractor 13
3132 Bogie pulley drive system 13
5.1.5.0. [ railer Tor the road transportarion (Phnase b Of 1aDl€ PAAJIAPN S.L.Y). . uuivieiieiiiiiiiiiiiiiiiiiiiiniinrrerererenans 14
b0.1.5.4. I ractor Tor the road transporiation (phase 6 of table paragrapn 3.1.9).......oveeeeeeeeeeeee e 14
Veaher cover for the Toad ranSportal on (pesss 6 and 7 of T e paragran 3 L9 s i
rame Q [=] ranclnnr 10N cas or e 0 mnclnnr [TaTal p ase o Of 1aple pamgraln , ll
3137 Specific equipment 14
3.1.4.  Transportation System MalNteNANCE FACHITY ........cvrvirevrerreeirirreee et 14
K i mon tCsks———— 15
3TE: O T S AR T Y OO DT T T e so e e s s e e s oo e e e s o e e s s o eeseorr e e e s oreeesoor e ereorreeeeorr e s iir e reirreerirrees 15
3L/ UE S [ransporiation system operation 15]
18 Decommissioning 18
'f 19 Table - Analyssof the operational phases af fransport 1
IQ 2 TRAYSIN\WET RAVQ(Q:I: APPENDIX R’ TaBLENS® R) 2
KPR LG Lo Y Te o = o 20|
3I.2.2. [N Ve LS Tl Fo Tl LAY [0 Y=Te [N To I 2
2.0 Lransporter (venicle) 20
5.2.0.0. Iractor 1or the roaa l[dllbUUlldllOﬂ (prldsa o 0or taDIe Udrourdun O.2.9) i 2
5.2.0.4 Weather cover for the road transportation (phases o, © of table paragrapn 5.2.9) 2
3.2.3.0 \!’]pl‘ll'lf‘ﬂ!llllllllll-llll Al
’i 24 Trnnclnnrfntinn system maintenance facil ih’/ 21

P 21




COGEMA LOGISTICS-DRP-DT 500276-B-005 Rev. : 00 Appendix D

Page 2/91
206 UETSAuxiliary equipment 22!
327 | IFTQTran:pnrmfinn System nlnprnfinn 22
3.2.8.  DECOMMISSIONING.......veveerrereeeeeteerereteeeeteteeseseseesesesesesesessesesessasesesesesessesesessasesersesesensesesesessesesaseseneesas 22|
b.2.9.  1dDle. ANdlySS Of tne operatlofnal PNasSes [any
33 BASKETSIN SILO 2/
3.1 Maode and route devel opment 2
32 Nuclear facility loading 2
R A 27|
333t LSS A L L. O L SRR 27
.92 BO0e DU, AriNe SV/STEMT) 2L
33373 TrnTI nrlfnr ff"lﬂ road fllr'nn_rer\nrf:finn (rr_\h:uen 6 of tahle pnrngrnph 313 O) 2.
actor for the road transportation (phase 6 of ta aph 9) 28]
3.9.5.0 Erame of the | ransportation cask for the road transportation (phase b of table paragraph 3.3.9) 2
33.7 Specific equipment 2
334 TTaNSPOrtationN SYSTEM Ml NTENANCE TACK TTTY oo or . eeeeeeeerreraeeereseereeaereeeaserereaeeereeaeeeeeesereeereseeeereeeeeeesereeens Z
3.5 Casks 29
36 LUIETS AL mllnry LT ||pmnnf 2
237 | IIZTQTr:\n$nrf:|finn q]/d‘nm npnrnfinn 2
3.3.8.  DECOMMUSSIONING. .......veeeereeeerersereeeesereeerseseeessesnessnsnenssesneserereessesneesseenenssesnessrenenssesneseesnenssesresseenenssres 30|
4 S e 1 O 1S o o 111 30
L LAY =1 5 | & 9 PP PPN 39)
4.1.].. \[e]o[SE:1a[e HaeI VI (o (S S [0 001 < o Kis)
1.7 Nuclear facility Toading 39
1.3 Transpaorfer (vehicle) 30
d131  Trolley with tractor %
1 1.32 Bogie pulley drive system 3
I T33 Trafler Tor the road transportaiion (phase b of table paragrapN .19 oo 35
1 1.5.4 [ ractor for the road transportation (phase 6 of table paragraph 4.1.9) Kis!
pr1.375. Weather cover for the Toau tranSportati on (PHasES © a7 Of TabE ParaDraDT A L) e ereeeees 30
7 1.30. Frame of The TTansportalion Cask 107 The road rangportalion (phase 6 of tabie paragrapn 4.1.9) ... eeens 39
g3 IS =0 L= 0 (01 01111 P 36
4.17. TTaNSPOT Tall O Sy SEIT T TIETIANICE TaC TTTY ce oo s oo s oe oo sor o ceos oo sos oo cors oo soososorsosooeioooreooeoreiiiiriies 36
1.5, RS o orreooreeooeesoreeooreeooeeooseesoseeooseesoseeosseeoiseeiseeieeeessereisereieereiseriieereiieriieereiseriieeiisereieereisereieeriiereiiie: 306)
.1.0. |0 S INY O I AV U1 0] 00 S o | of
471/, LJEls||anmgjtat|gng(stemooeratlon 3
418 Decommissoning 3/
4.1.9. Table: Analysis of the operational phases Of tranSPOIt............cvceeueeereireeeeieteeieeeteeteeieeeeereeeeeeereeeas 38|
|4.4l. IVIODULESIN WET BAYS (SEE APPENDIX B, TABLEIN™ 1) oo nnrnernreresveveveseresnsenenennnnsnnnnes 4,
471, Y/ [eTe [SX=TaTe N eIV (=X S = (o o L0 = 1) TP q
2.2 Nuclear facility loading 4
423 Iranspaorter (vehicle) 47
231 Trolley with tractor 4
nuo232 Trailer for the road transpartation (phase 4 of tahle paragraph 4 2 9) 42
233 [ ractor for the road transportation (phase 4 of table paragraph 4.2.9) 4
14234 Weather cover for the road transportation (phases 4, 5 of table paragraph 4.2.9) 43
P 2.35. Frame of The TTansportalion Cask Tor The road trangportalion (phase 4 of table paragrapn 4.2.9)..ooeooevens 7.
4.2.5.0. NS o= o (VTN = o | U 4.
2.4, TTaNSPOT Tl ON Sy STEIM Il TIENIANICE TaC Ty .. o err . eeeeeeuseeenneeeenneeeeenneeeennseeeesnseeeennseeeenneeeeenseeeeenneeeenns 7
2.D. @21 S TP q
2.0 UE TS AuXiliary equipment 44
42 [ UETS Transportation system operation ALII
42.8. DECOMMUSSIONING..vtveeveereereesseseesseeserseeseessessessessesseeseessessensessessesseeseessessensessessesseeseensessensessessesseeseeseenses 44

429 Tabte ANatySS Of the operationat PHasES Of tTaS00T Lo s 25




COGEMA LOGISTICS-DRP-DT 500276-B-005 Rev. : 00 Appendix D

Page 3/91
E. PBAREHINGTON-—————""7"T"™"/"/"/"VV0V000 43'
(51 MopurESINDSCs (SEE APPENDIX B, TABIEN° 8) 49
11 Made and route devel opment 49
512 Nuclear facil 1ty loadi ng 4
51 3 Tr:\ncnnrtnr (\/nhipl n\ pil
5131 T e 49
esystem A
5133 Traterfortheroad *,'fﬂnspf‘"ﬂ“m {phase 6-gitableparagraph 519 e 5
b134 Tractor for the road transportation (phase 6 aof table paragraph 5.1.9) 50)
F135 Weather caver for the road tranqﬁnrfn’rinn (. Inhmpe 6 and 7 of table Inarmdra‘nh 51 Q) [
136 Erame of the [ransportation cask for the road transportation (phase 6 of table paragraph 5.1.9) 50
b137 Specific equipment 50
3.1.4  Transporiafion sysiem mainienance facility |5
S Casks D
316 UETS Auxiliary equipment 51
517 Tr;mcnnrfn’rinn system nlnprafinn 51
5.1.8. Decommissioni e IR 51|
1.9, Table: Analysis of the operational PNASES OF TFaANSDONT ... ie.iesiieeiiresiresieesieeeizesireeiieeiieesizesizeieeiiiziiizess o7
52 MODULESIN WET BAYS (SEE APPENDIX B, TABLEN®/) 56
21 Maode and route devel opment [
§22 Nuclear f:\r‘ility Innrling [N
B.2.3.  TTANSPOTEE! (VENICIE) .vveeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeveeeeeeseeeeseseeeeeesnenesesncneessnenesesnenseesnenssesneneseenenesrn 56
bZ3 I T T O T EY VI TN TTOCTOT ..., oooeeeeooereeooeereoooreeeooeseeooerereeooeeeooreeeeeaereeereeeeereeeeareeeeerrseseanreeeerreeeerrseeeserresearereeerreees 50|

N 2 2 2 lrallar tar Tha road trancnn anmnimﬂm“ J
PO e r e o trte ok treroporteeror T

B ? 4 \Alpn’rhnr cover far the mad fransportation (| nhmpeA [ nf Tahlp namgranh 529) 57

£ 235 Erame of the Trnnmnrtnfmn PQQI( forthe rnnrl frnnennrf:mnn (nhnq:- 4 of table nnrmdr:\ph 52 Q) 57

§24 Transportation system maintenance facility 5%'
25 Casks [
526 UETS AL |vi|inry =T |irr_\rmnf 5

§27. UFTSTransportation SyStem ODEIAHON ...........c.ve.eueveeeeveveererereeeerereererenseseresseseressesesessesessseseeeeseeneesee 58
.20 Decommissoning I}

2.9 1able: Analyss of the operatlonal phaq-*; of transport DY

!3 POINFEEPREAYV-—rmiiererereereeeeereeeeeeeeeeeeeeeeeeeeeeeeeeeeeee e 63'

|6.1. MODE AND ROUTE DEVELOPMENT .. iteereeriiiiieiieteeeiessieiestseeseseeeiasssseseteeeiesssseeetteesiasseeeeseseiaasseeerreeseeannsees 63|
0.2 NUCILEAR FACILITY LOADING [}
63 TRANSPORTER (VEHICI F) 6

63 1 Trnllm/ with tractor R3|

6311 Elf‘g'ﬂ == 63!
632 Trailer for the rnnd trnnennrfntmn (nhnm 6 of tahle. nnranrnnh 6 Q\ 6

36 anrlflr equl nmpn'r

64 TpAr\mmpTA-rmN SYSTEM MAINTENANCE EACILITY.

65 CASKS 6

|6.6. UFTSAUXILIARY EQUIPMENT Leiiiiserisiissessiessssiisssssissssssiesssssissssseeisssssiesssseeassessinsssesarsseianssssseaseseesiteseeas 65|

6./ UETS TRANSPORTATION SYSTEM OPERATION 09

6.8 DECOMMISSIONING 65
O N N S = Y12 =1 70

71 MODE AND ROUTE DEVEI OPMENT 0

72 NUCLEAR EACILITY L OADING Z

[7.3. TRANSPORTER (VEHICLE) .utveveviiiteeesetetisestesesetesessesesesesesessssesesesessssssesessesessssesesesesessssesesessesensssesesesseseneas 70|




COGEMA LOGISTICS-DRP-DT 500276-B-005 Rev. : 00 Appendix D

Page 4/91
31 Tralleywith tracrar L0
132 Rngip P lllcy drive system Z
1.3.3.  Trailer for the road transportation (phase 6 of table paragraph 7.9) .............c.ccveveveeveereerereerererennn 71|
0.4, 117aCtor Tor tne road transportaton (Pnase b Or table PaAragrapi /.9) ..o.eoeeeeeieieie e eeeeeeeeene e [
3.0 vveather cover Tor the road transportaton (phase / of table paragrapn /.9) 4
3.6 Frame of the Transporiafion caskor the road fransporiation 7
37 Speciific equipment /1
|7.4. TRANSPORTATION SYSTEM MAINTENANCE FACILITY iiuuvvviiiieieieiiuureeeieeeseiinreeeeeseseiannrreeseseeesammsssseeeeessemmnree 71|
[ T N S T N 7
{.0. UFETSAUXILIARY EQUIPMENT L.ttt ettt st s et e e s sttt e st e st st s e teere s ieeresee s teezieerenenes {
yivi UETS TRANSPORTATION SYSTEM OPFRATION L2
78 DECOMMISSIONING 72
[7.9.  TABLE: ANALYSIS OF THE OPERATIONAL PHASES OF TRANSPORT .......vevverevererirerreretereerseensesesesessssessssseneenas 73
12 GENTILLY 77|
[8.1, BASKFTSIN S O (SEF APPENDIX B TARI F N° 4) 7
211 Maode and route devel opment i
8.1.2.  Nuclear facility |080ING ........ourrirseireiressiseisessissssessirsssesssrsssesssnssssnsssssssnsssssssnsssnssnssssnssnsasnssnsssnsassnsanes 77|
Efd TS 0o (< Y= AT L) ([
131 TTolley Wilh Tractor 77
1.5.2. BOQIE PUITEY AIMVE SYSIOITI ...ttt ettt ettt et e st 44
B.1.3.3._____ Traler for the road transportaiion (Phase 6 Of 1abl€ PAragraPn 8.1.9) .. oo ooooeooreererreresrrereersrroseerersereeresreeess 79|
1.9.4 I'TaCllOl 1O e TOAU U Al TPUNALTONT {PHaSE 0 O ldUIe DAl N AT O. LI ) e vese v [ks]
a1 Yl L
136 Erame of the Tran$nrfn'rinn cask for the road frnngpnrts\tinn - : Z
137 Specific equipment (3
812 Transportation system maintenance facility {
8.1.5. (O LT 79
L S IS 7 0 1K= | L= 0 (0110101 = | P PPN 79
1.7, OF TS TranSpor At O Sy StETT ODE AT OTT oo oo orsissoosioosoosoosroossiossosssiissooseooseriserosssoissoisees 7
8.1.0. DS o AT e P 1Y
19 Table : Analysis of the operational phases of transport 80)
[8.2. BASKETSIN CANSTOR (SEE APPENDIX B, TABLENC D) ...iviiiiiceeeeeeeererieeeececeeeseseseneneeeneneeeseseseseneceeeeseneens 84
A S (00 (= 1510 [ 010 =0 (=7 [0) 0 = | SO S 8%
q.2.2. INUCTEAI TACTITTY TOQOITI0 ...t vttt teeites st e st e se e st e sss e s s e s s e s s e e s e e s e s et s e e s s e s s e e s s e s r e s a s r s enne e senensnns o4
Ef{ 5] lLransporter (venicle) o4
B2 31 TTolley With Tracior vl
2.3.2. BOUTE PUITEY OTTVE SYSTETTY 1ovroeeoeeereoreoreererereerreereererererereereereeererreereerreereersereerreerrerreerrerreereesreererrreerressereesee pzt
.Z2.3.3. Iraifer Tor the road transportation (phase b of table paragrapn 6.2.9)....ueeeeeeeeeeeeees i 34
2.34. for the Toa0 tTranSpOT Al O (PITASE © Of 1A E Pl AT 8-2-0) - rrrrorrrrrrrrrerrerrrrsrrrrresrrresrsrrerrerererrrerrreres 8
O AN 0N (PNASE 7 01 fanle paraqrapn 8 2 9) 3
236 Erame of the Tmncpnrmfinn cask faor the road fmnelnnrtqtinn 8
B237 Specific equipment 8!
24 Transportation system maintenance facility 8
2.5, (O LT
§26: O T S AU T A Y B DT
Q.2 (. UF 1S 1Tansportation Systerm operation
2.0. DECOMMISIIONING. teeeeeeeieenieeeiieeieenieeneenes
9 Table: Analyss of the operafional phases of fransport 8
IJ. cENF RAHSED SHE A "1I
|9.1. MODE AND ROUTE DEV ELOPMENT .. tsteitiiiiiiiisteeetttsseiestsssteteeeiastssseeteteiasssseeettetstasssseersestiaassreeeiesseasissees 91|
07 TRANSPORTATION SYSTEM MAINTENANCE EACIITY o)l
93 UETS TRANSPORTATION SYSTEM OPERATION a1




COGEMA LOGISTICS-DRP-DT 500276-B-005 Rev. : 00 Appendix D
Page 5/91

1. INTERFACES FOR EACH CURRENT STORAGE SITE
Tables N°4, 5, 6, 7 and 8 of Appendix B.

2. WHITESHELL

Baskets in Silo (See appendix B, Table N° 4)
From Douglas Point Facility to the Centralised Facility
Quantity of bundles to transport from 2035 to 2064: see Appendix B, Table N° 1.

2.1. MODE AND ROUTE DEVELOPMENT

Feasibility of transporting used fuel from the different current storage site to the centralised facility.
Viability of shipping by road and the identification of a preferred shipping route.

« Whiteshell includes a single facility: Whiteshell Laboratories. While the Whiteshell facility was not visited

as part of this review, the facility’s location, paired with the very small number of used fuel bundles to be
transported, suggests that road transport would be the most efficient means of completing the deliveries to
either the northern or southern Ontario regions. Accordingly, a specific investigation of rail and/or water
links was not conducted.

Recommendation: On the above basis, it is recommended that the small volume of used fuel originating
at the Whiteshell facility be transported by road.

The hypothesised routing would involve transport on the Trans Canada Highway to provincial roadways
[<52>, <53>, <27> and <54>]. »
2.2. NUCLEAR FACILITY LOADING

Receive and prepare the used fuel and packages for loading, prepare packages for loading into
transportation packages, pre-shipment tests, and prepare transportation package for transfer to a trailer.

See phases 3, 4, 5 of paragraph 2.9 of the present document.

2.3. TRANSPORTER (VEHICLE)

Conceptual design of trailer and tractors (phase 6 of table paragraph 2.9)

2.3.1. Trolley with tractor

In order to transfer:
e The baskets from the silo to the packaging (phase 2 of table paragraph 2.9),

e The full packaging from loading area of the packaging to the transportation area of the transportation
cask (phase 5 of table paragraph 2.9).

2.3.2. Trailer for the road transportation (phase 6 of table paragraph 2.9)

« Modified 48 foot flatbed trailer with integrated tie-down

e Trailer equipped with hydraulic or air ride suspension to cushion the load
e Trailer equipped with four axles

e One loaded cask per trailer

e 2drivers and no escort
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2.3.3. Tractor for the road transportation (phase 6 of table paragraph 2.9)

e Standard commercial tractor sufficient for the loaded weight
« The weight for the fuelled reference tractor is roughly 9,075 kg.

2.3.4. Weather cover for the road transportation (phase 7 of table paragraph 2.9)

« Rolling removable plastic weather cover in order to protect the Transportation cask from rain and to
not have a publicly Transportation cask. Two men (one on each side of the trailer) can manually open
or close the weather cover which can rolls on a rail fixed on the frame of the Transportation cask.

« Holes and a ventilation shaft on the top of the cover are calculated to create an adequate draught
around the Transportation cask during the transport. The weather cover is composed with two parts:
one with a fixed metallic panel at the rear side, one with a fixed metallic panel at the front side. The
weather cover can be taken off from the trailer with a specific frame fixed at the rear side of the frame
for the Transportation cask.

2.3.5. Frame of the Transportation cask for the road transportation

Specific frame to fix the Transportation cask and to have an evenly distributed load on the axles. This
frame is fitted to the vehicle with twistlock devices plus a metal fitting designed for the appropriate
accelerations. The numbers of attachments for the frame means it is still better to remove the cask from
the frame, rather than taking than cask and the frame as unit during intermodal transfers.

The weather cover can rolls on a rail fixed on the frame of the Transportation cask. A drip pan is installed
under the frame in order to collect the drain of water coming from the condensation of the Transportation
cask. A manual valve with a padlock is installed at the lower level of the drip pan in order to collect the
water.

2.3.6. Specific equipment

e« GPS antenna (tracking) on the tractor
e Turning light (“Girophare”) on the tractor
* Tools box adapted to the Transportation cask

2.4. TRANSPORTATION SYSTEM MAINTENANCE FACILITY

Design, procurement and construction of maintenance equipment, and the commissioning of the
maintenance facility for UFTS:

« Maintenance equipment for IFTC/BM: shared facility at the centralised site as developed in
paragraph 3.2 of Chapter 3.

« Maintenance equipment for Trailer: shared facility at the centralised site (see paragraph 3.3 of
Chapter 3).

« Maintenance equipment for Tractor: shared facility at the centralised site (see paragraph 3.3 of
Chapter 3).
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2.5. CAsKs

Conceptual design for the Transportation package and tie-down systems for UFTS:
¢ Tie-down: similar to the IFTC.

« IFTC/BM: See chapter 2.4, section 2.4.7.1.3, Figure N° 6 of Appendix A, Appendix C.

2.6. UFTS AUXILIARY EQUIPMENT
Conceptual design for Auxiliary equipment work:

« Leakage and purging equipment :
One complete equipment with vacuum pumps and gauges (see phase 4 of table paragraph 2.9)

¢ Gantry Crane:
One for loading the baskets from the Transfer flask to the packaging (see phase 3 of table paragraph
2.9)
One for loading the Transportation cask on the trailer (see phase 6 of table paragraph 2.9)

e Lifting beam:
One for the lid of the packaging (see phase 3 of table paragraph 2.9)
One for the Transfer flask (see phase 3 of table paragraph 2.9)
One for the Transportation cask (see phases 5 and 6 of table paragraph 2.9)
One for the impact limiter of the packaging (see phase 5 of table paragraph 2.9)

« Decontamination equipment (see paragraph 3.2 of Chapter 3).

2.7. UFTS TRANSPORTATION SYSTEM OPERATION

Loading of packages onto the trailers, security, transportation, emergency response:

« Loading of Transportation cask onto the trailers, security, transportation as described in phase 6 of
table paragraph 2.9.

« Emergency response plan: see paragraph 9 of Appendix D.

« Real time tracking: see paragraph 9 of Appendix D.

2.8. DECOMMISSIONING

Where possible the equipment would be salvaged and decontaminated for sale and the remainder would
be sent to a disposal facility.

Some of the decontaminated equipment can be decontaminated on the current storage site and some of
them can be decontaminated at the Centralised Facility in order to avoid the transportation of
contaminated equipment (see paragraph 3.2 of Chapter 3).
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2.9. TABLE: ANALYSIS OF THE OPERATIONAL PHASES OF TRANSPORT
N° STEP IN
SEQUENCE
PHASE DESIGNATION STUDIED IN DESCRIPTION OF PHASE COMPONENTS DESCRIPTION OF COMPONENTS DIAGRAM
FIG. N° D.2
Phase 0 | Baskets in Silo Interim Initial phase 0
storage
Unloading of the
Phase 1 bgskgts from the | Interim 1.0, 1.1,
Silo into the storage 12,13
transfer flask
Internal transfer Interim
Phase 2 | of the transfer 2.0
storage
flask
Loading the With the gantry, take
baskets from the the impact limiter IFTC/BM : See chapter 2., section
Phase 3 | transfer flask UFTS handling tool of the Packaging 2.4.7.1.3 of D#5 3.0
into the packa- packaging. Appendix A, Figure N° 6
ging. Note (1)
Impact limiter
handling tool of 3.0
the packaging
With 1 hoist (of 60 tons for the
Gantry crane IFTC/BM) 3.0
Raise the impact
limiter and store itin a 3.0
place
With the gantry, take Lid handling
the lid handling tool of |00 Ofthe 3.0
the packaging. Transportation
cask
Raise the lid and store
o 3.0
itin a place
Similar to Gentilly 2: Appendix A,
Figure N°10
- Shielded fuel transfer cask,
- 26 tons with 60 bundles basket
With the gantry, take ) aSnltli dY\rllléh ;’;?glated fuel
the transfer flask Transfer flask - Electric hoist for lifting o 3.0
lowering a basket into the IFTC/
BM
- Chain
- Basket lifting grapple
- Shielding
Lifting Beam for
the Transfer 3.0
flask
Mate the transfer flask
with the flask lid of the Appendix A, Figure N°9 3.1
packaging.
Load the baskets. 3.1,3.2
With the gantry, take 33
off the transfer flask )
With the gantry, close
the packaging with the
lid. 33

Bolting of the lid with
the associated
platform
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N° STEP IN
SEQUENCE
PHASE DESIGNATION STUDIED IN | DESCRIPTION OF PHASE COMPONENTS DESCRIPTION OF COMPONENTS DIAGRAM
FIG. N° D.2
Pre-shipment .
Phase 4 packaging UFTS Drying the cavity Vacuum circuit Alrlwater separator , pump, 4.0
h vacuum gauges, valves,
preparation
- Lo Air/water separator , pump,
F||||_ng the cavity with Vacuum circuit | vacuum gauges, valves,
helium T
compressed air line
. Leaktightness
Leaktightness check equipment
Depressurising the Vacuum circuit
cavity
Internal transfer Radiological control of Non
Phase 5 of the packagin UFTS the acl?a in contamination, | “Smear test”, Radiameter 5.0
P ging P ging Dose Rate
Approach of the trolley | Trolley Trolley with tractor 5.0
. . Non
Radiological control of contamination, | “Smear test”, Radiameter 5.0
the trolley
Dose Rate
Installing the impact
e 5.0
limiter
Loading of the full
Transportation cask on 5.0
the trolley
Radiological control of | Non
the Transportation contamination, | “Smear test”, Radiameter 5.0
cask and the trolley Dose Rate
Internal transfer Tie down 5.1
Loading the Radiological control of | Non
Phase 6 | Transportation UFTS the Transportation contamination, | “Smear test”, Radiameter 6.0
cask on a trailer cask Dose Rate
Open the weather Weather cover 6.0
cover
Loading the . .
Transportation cask Gantry Crane YI\ZI'IIEr(]:} hoist (of 60 tons for the 6.0
on a trailer
Lifting Beam To carry of the IFTC/BM (similar 6.0
for packaging to the IFTC, <3>) )
- Modified 48 foot flatted trailer
. with integrated tie-down
Trailer . . . .
. - Trailer equipped with hydraulic
(Appendix A, L .
Figures N°13 or air ride suspension to 6.0
14) ' cushion the load
- Trailer equipped with four axles
- One loaded cask per trailer
- Standard commercial tractor
Tractor sufficient for the loaded weight
(Appendix A, - The weight for the fuelled 6.0
Figure N°14) reference tractor is roughly
9,075 kg.
packaging tie-down on Similar to the Tie down of the
the et Tie down IFTC 6.1
(Appendix A, Figure N°15,<3>)
Check the condition of 6.1
the packaging, trailer )
Fit the transport seals 6.1
Close the weather Weather cover 6.1
cover
. . Non
Radiological control of contamination, | “Smear test”, Radiameter 6.1

the trailer

Dose Rate




COGEMA LOGISTICS-DRP-DT 500276-B-005 Rev. : 00 Appendix D

Page 10/91
N° STEP IN
SEQUENCE
PHASE DESIGNATION STUDIED IN | DESCRIPTION OF PHASE COMPONENTS DESCRIPTION OF COMPONENTS DIAGRAM
FIG. N° D.2
Road transportation of
the Transportation
Phase 7 Egr?g ortation UFTS | cask from the Facility 7.0
p to the Centralised
Facility
Real time tracking Appendix H 7.0
Unloading of the Unloading of the
Phase 8 | Transportation DGRI/CES | Transportation cask 8.0
cask from the trailer
Internal transfer
Phase 9 |Ofloaded DGR/CES
Transportation
cask
Unloading the
baskets from the
Phase 10 Transportation DGR/CES
cask
Storage of the
Phase 11 | Pasketsonthe | nop/cpg
Centralised
Facility
Road
transportation of
the empty

Phase 12 | Transportation DGR/CES
cask from the
Centralised
Facility

Note (1): The removal of the flask and the replacement of the lid have to be co-ordinated, as it done at
present (throughout). The IFTC/BM lid could be designed to be suitable for this operation.

This operation has to be repeated three times.
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Key:

FORM OF STORAGE VEHICLE PACKAGING
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A BASKET
%HW
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%)
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il
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IFTC/BM MODULES

MODULES IN DSC

EQUIPMENT

VESSEL CISxDSCTP or 32 IFTC/BM)

TRANSPORTATION CASK

TRANSPORTATION CASK vALL
IFTC/BN CBASKETS)

SHIELDING ENCLOSURE

TRAYS IN WET BAYS

TRANSPORTATION CASK
IFTC/BM MODULES)

[

MODULE

DSCTP (MODULES)
VACUUM SYSTEN AND

LEAKTIGHNESS EQUIPMENT
MODULES IN WET BAYS
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3. BRUCE

3.1. MoODULES IN DSC (SEE APPENDIX B, TABLE N°8)
From WUFDSF to the Centralised Facility

Quantity of bundles to be transported from 2035 to 2064: see Appendix B, Table N° 1.

3.1.1. Mode and route development
Feasibility of transporting used fuel from the different current storage site to the centralised facility.
Viability of shipping by road and the identification of a preferred shipping route.

Road transport is clearly feasible from this Site [<52>, <53>, <27> and <54>]. Public roadways are
adequate to support transport from the site. Some strengthening of on-site roadways may be required to
support the high volume of transports necessary for this portion of the shipping campaign. Such
infrastructure improvements would be necessary for road transport, as well as to support transport to a
railway or a waterway. Accordingly, such improvements are deemed necessary for the program.

Given the volume of used fuel to be transported to the site, use of the road mode would result in a larger
number of individual shipments and offers the least potential for a consolidated transport program. The
term “consolidated” refers to the physical consolidation of cargo into larger consignments as well as to the
coordination of shipments between sites, according to the context.

3.1.2. Nuclear facility loading

Receive and prepare the used fuel and packages for loading, prepare packages for loading into
transportation packages, pre-shipment tests, and prepare transportation package for transfer to a trailer.

See phases 3, 4, 5 of paragraph 3.1.9 of the present document.

3.1.3. Transporter (vehicle)

Conceptual design of trailer and tractors (phase 6 of table paragraph 3.1.9)

3.1.3.1. Trolley with tractor

In order to transfer:

e The DSC from the storage to the hot cell (phase 1 of table paragraph 3.1.9),
3.1.3.2. Bogie pulley drive system

In order to transfer:

e« The DSC in the hot cell (phase 2 of table paragraph 3.1.9),

e« The IFTC/BM in the hot cell (phase 3 of table paragraph 3.1.9),

e The IFTC/BM to the pre-shipment packaging area (phase 4 of table paragraph 3.1.9),
e The IFTC/BM to the shipment area (phase 5 of table paragraph 3.1.9).
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3.1.3.3. Trailer for the road transportation (phase 6 of table paragraph 3.1.9)

Modified 48 foot flatted trailer with integrated tie-down

Trailer equipped with hydraulic or air ride suspension to cushion the load
Trailer equipped with four axles

One loaded cask per trailer

2 drivers and no escort

3.1.3.4. Tractor for the road transportation (phase 6 of table paragraph 3.1.9)

Standard commercial tractor sufficient for the loaded weight
The weight for the fuelled reference tractor is roughly 9,075 kg.

3.1.3.5. Weather cover for the road transportation (phases 6 and 7 of table paragraph

3.1.9)

Rolling removable plastic weather cover in order to protect the Transportation cask from rain and to
not have a publicly Transportation cask. Two men (one on each side of the trailer) can manually open
or close the weather cover which can rolls on a rail fixed on the frame of the Transportation cask.

Holes and a ventilation shaft on the top of the cover are calculated to create an adequate draught
around the Transportation cask during the transport. The weather cover is composed with two parts:
one with a fixed metallic panel at the rear side, one with a fixed metallic panel at the front side. The
weather cover can be taken off from the trailer with a specific frame fixed at the rear side of the frame
for the Transportation cask.

3.1.3.6. Frame of the Transportation cask for the road transportation (phase 6 of table

paragraph 3.1.9)

Specific frame to fix the Transportation cask and to have an evenly distributed load on the axles. This
frame is fitted to the vehicle with twistlock devices plus a metal fitting designed for the appropriate
accelerations. The numbers of attachments for the frame means it is still better to remove the cask from
the frame, rather than taking than cask and the frame as unit during intermodal transfers.

The weather cover can rolls on a rail fixed on the frame of the Transportation cask. A drip pan is installed
under the frame in order to collect the drain of water coming from the condensation of the Transportation
cask. A manual valve with a padlock is installed at the lower level of the drip pan in order to collect the
water.

3.1.3.7. Specific equipment

GPS antenna (tracking) on the tractor
Turning light (“Girophare™) on the tractor
Tools box adapted to the Transportation cask

3.1.4. Transportation system maintenance facility

Design, procurement and construction of maintenance equipment, and the commissioning of the
maintenance facility for UFTS:

Maintenance equipment for IFTC/BM: shared facility at the centralised site as developed in
paragraph 3.2 of Chapter 3.

Maintenance equipment for Trailer: shared facility at the centralised site (see paragraph 3.3 of
Chapter 3).
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« Maintenance equipment for Tractor: shared facility at the centralised site (see paragraph 3.3 of
Chapter 3).

3.1.5. Casks

Conceptual design for the Transportation package and tie-down systems for UFTS:
e Tie-down: similar to the IFTC.

« |IFTC/BM: See chapter 2, section 2.4.7.1.3, Figure N° 5 of Appendix A, Appendix C.

3.1.6. UFTS Auxiliary equipment

Conceptual design for Auxiliary equipment work:

e Leakage and purging equipment :
One complete equipment with vacuum pumps and gauges (see phase 4 of table paragraph 3.1.9)

¢ Gantry Crane:
One for loading the Transportation cask on the trailer (see phase 6 of table paragraph 3.1.9)
One for loading the impact limiter on the packaging (see phase 4 of table paragraph 3.1.9)
e Lifting beam :
One for the Transportation cask (see phase 6 of table paragraph 3.1.9)
One for the impact limiter of the packaging (see phase 4 of table paragraph 3.1.9)

« Decontamination equipment (see paragraph 3.2 of Chapter 3).

3.1.7. UFTS Transportation system operation

Loading of packages onto the trailers, security, transportation, emergency response:

« Loading of packages onto the trailers, security, transportation as described in phase 6 of table
paragraph 3.1.9.

* Emergency response plan: see paragraph 9 of Appendix 9.

« Real time tracking: see paragraph 9 of Appendix 9.

3.1.8. Decommissioning

Where possible the equipment would be salvaged and decontaminated for sale and the remainder would
be sent to a disposal facility.

Some of the decontaminated equipment can be decontaminated on the current storage site and some of
them can be decontaminated at the Centralised Facility in order to avoid the transportation of
contaminated equipment (see paragraph 3.2 of Chapter 3).
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3.1.9. Table : Analysis of the operational phases of transport
N° STEP IN
SEQUENCE
PHASE DESIGNATION STUDIED IN | DESCRIPTION OF PHASE COMPONENTS DESCRIPTION OF COMPONENTS DIAGRAM
FIG. N° D.3.1
] Interim .
Phase 0 | Modules in DSC storage Initial phase 0
Internal transfer | Interim
Phase 1 of the DSC storage 10
Unloading .
Phase 2 | modules from Isr:gergme 20,21
DSC g
Loading the With the hoist N°3, :)l?l-D(;/SBM - See section 2.4.7.1.3
Phase 3 | modules into the | UFTS open the lid of the Packaging Figures N°4 <3>, N°5 in 3.1
packaging packaging in a hot cell. Appendix A
With hoist N°2 Load
the modules into the 3.0
packaging
Pre-shipment Air/water separator , pum
Phase 4 | packaging UFTS Drying the cavity Vacuum circuit vacuum aup es vaI’vF()es P. 4.0,4.1
preparation gauges, '
Filling the cavity with — Alrfwater separator , pump,
; Vacuum circuit | vacuum gauges, valves,
helium >
compressed air line
Leaktightness check Lea!(tlghtness
equipment
Depressurising the Vacuum circuit
cavity
Ilinn?ittaellmg the impact Gantry crane For the impact limiter (10 tons)
Internal transfer - h I .
Phase 5 of the packaging UFTS Approach of the Bogie | Bogie Bogie with pulley drive system 5.0
Radiological control of | Non
the Transportation contamination, | “Smear test”, Radiameter
cask and the Bogie Dose Rate
Internal transfer Tie down
Loading the Radiological control of | Non
Phase 6 | Transportation UFTS the Transportation contamination, | “Smear test”, Radiameter 6.0, 6.1
cask on a trailer cask Dose Rate

Open the weather
cover

Weather cover

Loading the . .
Transportation cask Gantry Crane With 1 hoist (of 60 tons for the
g IFTC/BM)
on a trailer
Lifting Beam
for the To carry of the IFTC/BM similar
Transportation | to the IFTC, <3>)
cask
- Modified 48 foot flatted trailer
Trailer W|th mtegrgted t|e-QOwn _
. - Trailer equipped with hydraulic
(Appendix A, ir rid .
Figures N°12 or air ride suspension to
13, 14) ' cushion the load
' - Trailer equipped with four axles
- One loaded cask per trailer
- Standard commercial tractor
Tractor sufficient for the loaded weight
(Appendix A, - The weight for the fuelled

Figure N°14)

reference tractor is roughly
9,075 kg.
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N° STEP IN
SEQUENCE
PHASE DESIGNATION STUDIED IN | DESCRIPTION OF PHASE COMPONENTS DESCRIPTION OF COMPONENTS DIAGRAM
FIG. N° D.3.1
Packaging tie-down on | Similar to the Tie down of the
the trailer Tie down IFTC . .
(Appendix A, Figure N°15, <3>)
Check the condition of
the Transportation
cask, trailer
Fit the transport seals
Close the weather Weather cover
cover
. . Non
Radlolqgmal control of contamination, | “Smear test”, Radiameter
the trailer
Dose Rate
Road transportation of
Road the Transportation _
Phase 7 transportation UFTS cask from the Facility 7.0
to the Centralised
Facility
ngliitrge Appendix H
Unloading of the Unloading of the
Phase 8 | Trans-portation | DGR/CES | Transportation cask 8.0
cask from the trailer
Internal transfer
Phaseg |Ofloaded DGR/CES 9.0
Transportation
cask
Unloading the
baskets from the
Phase 10 Trans-portation DGR/CES
cask
Storage of the
Phase 11 | Pasketsonthe | hopcpg
Centralised
Facility
Road
transportation of
the empty
Phase 12 | Transportation DGR/CES
cask from the
Centralised

Facility
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FORM OF STORAGE

S
|

N

>,
%

m

%

ETIhT,TS

N

%:
BASKETS IN SILD

7

MODULES IN DSC

BASKET

BASKET

m

oDuLE

TRAYS IN WET BAYS

’:‘

MODULES IN WET BAYS

[
MODULE

VEHICLE

TRACTOR AND TRALLER yith 4 x axles for [FTC/BM >

TRACTOR AND TRAILER Cfith 9 x axles for DSCTP)

I [ ] I
oUc 2Ueco

o——=o"

TROLLEY WITH TRACTER

Bo—od

BOGIE WITH PULLY
DRIVE SYSTEN

VESSEL dSxDSCTP or 32 IFTC/BM)

TRANSPORTATION CASK

TRANSPORTATION CASK
IFTC/BN CBASKETS)

TRANSPORTATION CASK
IFTC/BM MODULES)

DSCTP CMODULES)

PACKAGING

LID OF DSC

DSC WITHOUT LID

TRANSFER FLASK

INPACT LIMITER
OF IFTC/BM

IFTC/BM (BASKETS>

(R <) T A e

IFTC/BM (NODULES>

EQUIPMENT

VALL SHIELDING ENCLOSURE

CRANE

: VAU SYSTEN AND

LEAKTIGHNESS EQUIPMENT




COGEMA LOGISTICS-DRP-DT 500276-B-005 Rev. : 00 Appendix D
Page : 20/91

3.2. TRAYS IN WET BAYS (SEE APPENDIX B, TABLE N° 6)

From Bruce B to the Centralised Facility
Quantity of bundles to be transported from 2035 to 2064: see Appendix B, Table N° 1 .

Mode and route development
Feasibility of transporting used fuel from the different current storage site to the centralised facility.
Viability of shipping by road and the identification of a preferred shipping route.

Road transport is clearly feasible from this Facility [<52>, <53>, <27> and <54>]. Public roadways are
adequate to support transport from the site. Some strengthening of on-site roadways may be required to
support the high volume of transports necessary for this portion of the shipping campaign. Such
infrastructure improvements would be necessary for road transport, as well as to support transport to a
railway or a waterway. Accordingly, such improvements are deemed necessary for the program.

Given the volume of used fuel to be transported to the site, use of the road mode would result in a larger
number of individual shipments and offers the least potential for a consolidated transport program. The
term “consolidated” refers to the physical consolidation of cargo into larger consignments as well as to the
coordination of shipments between sites, according to the context.

3.2.1. Nuclear facility loading

Receive and prepare the used fuel and packages for loading, prepare packages for loading into
transportation packages, pre-shipment tests, and prepare transportation package for transfer to a trailer.

See phases 3, 4, of paragraph 3.2.9 of the present document.

3.2.2. Transporter (vehicle)

Conceptual design of trailer and tractors (phase 5 of table paragraph 3.2.9).

3.2.2.1. Trolley with tractor

In order to transfer:

e The packaging from the pool to the pre-shipment packaging area (phase 3 of table paragraph 3.2.9),
« The packaging from the pre-shipment packaging area to the loading area (phase 4 of table paragraph
3.2.9).

3.2.2.2. Trailer for the road transportation (phase 5 of table paragraph 3.2.9)

* Modified 48 foot flatted trailer with integrated tie-down

e Trailer equipped with hydraulic or air ride suspension to cushion the load
e Trailer equipped with four axles

e One loaded cask per trailer

e 2 drivers and no escort

3.2.2.3. Tractor for the road transportation (phase 5 of table paragraph 3.2.9)

e Standard commercial tractor sufficient for the loaded weight
« The weight for the fuelled reference tractor is roughly 9,075 kg.
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3.2.2.4. Weather cover for the road transportation (phases 5, 6 of table paragraph 3.2.9)

« Rolling removable plastic weather cover in order to protect the Transportation cask from rain and to
not have a publicly Transportation cask. Two men (one on each side of the trailer) can manually open
or close the weather cover which can rolls on a rail fixed on the frame of the Transportation cask.

« Holes and a ventilation shaft on the top of the cover are calculated to create an adequate draught
around the Transportation cask during the transport. The weather cover is composed with two parts:
one with a fixed metallic panel at the rear side, one with a fixed metallic panel at the front side. The
weather cover can be taken off from the trailer with a specific frame fixed at the rear side of the frame
for the Transportation cask.

3.2.2.5. Frame of the Transportation cask for the road transportation (phase 5 of table
paragraph 3.2.9)

Specific frame to fix the Transportation cask and to have an evenly distributed load on the axles. This
frame is fitted to the vehicle with twistlock devices plus a metal fitting designed for the appropriate
accelerations. The numbers of attachments for the frame means it is still better to remove the cask from
the frame, rather than taking than cask and the frame as unit during intermodal transfers.

The weather cover can rolls on a rail fixed on the frame of the Transportation cask. A drip pan is installed
under the frame in order to collect the drain of water coming from the condensation of the Transportation
cask. A manual valve with a padlock is installed at the lower level of the drip pan in order to collect the
water.

3.2.2.6. Specific equipment

¢GPS antenna (tracking) on the tractor
e Turning light (“Girophare”) on the tractor
e Tools box adapted to the Transportation cask

3.2.3. Transportation system maintenance facility

Design, procurement and construction of maintenance equipment, and the commissioning of the
maintenance facility for UFTS:

« Maintenance equipment for IFTC/BM: shared facility at the centralised site as developed in paragraph
3.2 of Chapter 3.

« Maintenance equipment for Trailer: shared facility at the centralised site (see paragraph 3.3 of
Chapter 3).

« Maintenance equipment for Tractor: shared facility at the centralised site (see paragraph 3.3 of
Chapter 3).

3.2.4. Casks

Conceptual design for the Transportation package and tie-down systems for UFTS:
e Tie-down: similar to the IFTC.

« IFTC/BM: See chapter 2, section 2.4.7.1.3, Figure N° 5 of Appendix A, Appendix C.
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3.2.5. UFTS Auxiliary equipment

Conceptual design for Auxiliary equipment work:
« Drainage (see phase 4 of table paragraph 3.2.9)

* Leakage and purging equipment:
One complete equipment with vacuum pumps and gauges (see phase 4 of table paragraph 3.2.9)

¢ Gantry Crane:
One for the extraction of the packaging from the pool (see phase 2 of table paragraph 3.2.9)
One for the preparation of the packaging (see phases 3, 4 of table paragraph 3.2.9)
One for loading the Transportation cask on the trailer (see phase 5 of table paragraph 3.2.9)

e Lifting beam :
One for the packaging transportation cask (see phase 2 of table paragraph 3.2.9)
One for the impact limiter of the packaging (see phase 4 of table paragraph 3.2.9)
One for the transportation cask (see phase 5 of table paragraph 3.2.9)

« Decontamination equipment: (see paragraph 3.2 of Chapter 3).

3.2.6. UFTS Transportation system operation

Loading of packages onto the trailers, security, transportation, emergency response:

« Loading of packages onto the trailers, security, transportation as described in phases 5 and 6 of table

paragraph 3.2.9.
« Emergency response plan: see paragraph 9 of Appendix D.

« Real time tracking: see paragraph 9 of Appendix D.

3.2.7. Decommissioning

Where possible the equipment would be salvaged and decontaminated for sale and the remainder would

be sent to a disposal facility.

Some of the decontaminated equipment can be decontaminated on the current storage site and some of
them can be decontaminated at the Centralised Facility in order to avoid the transportation of

contaminated equipment (see paragraph 3.2 of Chapter 3).
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3.2.8. Table : Analysis of the operational phases of transport
N° STEP IN
SEQUENCE
PHASE DESIGNATION STUDIED IN DESCRIPTION OF PHASE COMPONENTS DESCRIPTION OF COMPONENTS DIAGRAM
FIG. N° D.3.2
Phase 0 'tl)'rays in wet Interim Initial phase 0
ays storage
Unloading of the
bundles from the | Interim
Phase 1 trays into the storage 1.0
modules
Lmocijdl:?(egst::ﬁo the Loading the modules Identical than the IFCT in the pool
Phase 2 ackaging in the UFTS into the packaging in Gantry crane Decontamination of the IFTC/BM: 20,21
Bool ging the pool identical as IFTC <3>
IFTC/BM : See section 2.4.7.1.3
Packaging of D#5
Figure N°5 in Appendix A
Pre-shipment Unloading of the
Phase 3 | packaging UFTS packaging from the Gantry crane 60 tons
preparation trolley
Drainage 3.0,31
Drying the cavity Vacuum circuit Alr/water separator , pump,
vacuum gauges, valves,
- - Air/water separator , pump,
F||||_ng the cavity with Vacuum circuit | vacuum gauges, valves,
helium >
compressed air line
. Leaktightness
Leaktightness check equipment
Depressurising the Vacuum circuit
cavity
Internal transfer Radiological control of Non
Phase 4 ] UFTS gica contamination, | “Smear test”, Radiameter 4.0,4.1
of the packaging the packaging
Dose Rate
Approach of the Trolley Trolley with tractor
Trolley
. . Non
Radiological control of contamination, | “Smear test”, Radiameter
the Trolley
Dose Rate
Loading of the full
packaging on the
Trolley
Installing the impact
limiter
Radiological control of | Non
the Transportation contamination, | “Smear test”, Radiameter
cask and the Trolley Dose Rate
Internal transfer Tie down ﬁ:erngar to the Tie down of the
Loading the Radiological control of | Non
Phase 5 | Transportation UFTS the Transportation contamination, | “Smear test”, Radiameter 5.0,5.1
cask on a trailer cask Dose Rate

Open the weather
cover

Weather cover

Loading the . .
Transportation cask Gantry Crane With hoist (of 60 tons for the
. IFTC/BM)
on a trailer
Lifting Beam
for To carry of the IFTC/BM similar
Transportation | to the IFTC, <3>)

cask
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N° STEP IN
SEQUENCE
PHASE DESIGNATION STUDIED IN | DESCRIPTION OF PHASE COMPONENTS DESCRIPTION OF COMPONENTS DIAGRAM
FIG. N° D.3.2
- Modified 48 foot flatted trailer
. with integrated tie-down
Trailer . . . .
. - Trailer equipped with hydraulic
(Appendix A, L .
Figures N°13, or air ride suspension to
14) cus_hlon thg load _
- Trailer equipped with four axles
- One loaded cask per trailer
- Standard commercial tractor
Tractor sufficient for the loaded weight
(Appendix A, - The weight for the fuelled
Figure N°14) reference tractor is roughly
9,075 kg.
N Similar to the Tie down of the
Packaging tie-down on | ;o o, IFTC (Appendix A, Figure N°15,
the trailer
<3>)
Check the condition of
the Transportation
cask, trailer
Fit the transport seals
Close the weather Weather cover
cover
. . Non
Radlolqglcal control of contamination, | “Smear test”, Radiameter
the trailer
Dose Rate
Road transportation of
Road the Transportation_ _
Phase 6 transportation UFTS cask from the Facility 6.0
to the Centralised
Facility
t?:(?liitrlge Appendix H
Unloading of the Unloading of the
Phase 7 | Trans-portation | DGR/CES | Transportation cask 7.0
cask from the trailer
Internal transfer
of loaded
Phase 8 Transportation DGR/CES 8.0
cask
Unloading the
Phase g |Dasketsfromthe | nop/cpg
Trans-portation
cask
Storage of the
Phase 10 |Pasketsonthe | nop cpg
Centralised
Facility
Road
transportation of
the empty
Phase 11 | Transportation DGR/CES
cask from the
Centralised

Facility
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PHASE 0

TRAYS IN VET BAYS

UNLOADING OF THE BUNDLES FROM TRAYS INTD THE MODULES

PHASE 2

LOADING THE MODULES INTOD THE PACKAGING IN THE POOL

Stepd

Stepl0

PHASE 3 ere-swruent eaccaaing ereearanion

Step2o

Step.30

PHASE 4

INTERNAL TRANSFER OF THE TRANSPORTATION CASK

Step3l

Stepal

PHASE O Lowne e manseoeraron cas ov » maiLee

STEPA4.0

PHASE 6 cou mavseoeraron

STEPAL

PHASE 7

UNLDADING OF THE TRANSPORTATION CASK

PHASE 8 wreewe reansre or 1 paccecns

-—

A7

ro@ o —-1

STEP.6.0

500276-0la

STER.7.0

STEPS1

STEP.8.0

BRUCE-TRAYS IN WET BAY
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Fig. N'D32
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Key:

FORM OF STORAGE VEHICLE PACKAGING
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3.3. BASKETSIN SILO

Baskets in Silo (See Appendix B, Table N° 4)

From Douglas Point Facility to the Centralised Facility

Quantity of bundles to transport from 2035 to 2064: see Appendix B, Table N° 1.

3.3.1. Mode and route development

Feasibility of transporting used fuel from the different current storage site to the centralised facility.
Viability of shipping by road and the identification of a preferred shipping route.

Road transport is clearly feasible from this Facility [<52>, <53>, <27> and <55>]. Public roadways are
adequate to support transport from the site. Some strengthening of on-site roadways may be required to
support the high volume of transports necessary for this portion of the shipping campaign. Such
infrastructure improvements would be necessary for road transport, as well as to support transport to a
railway or a waterway. Accordingly, such improvements are deemed necessary for the program.

Given the volume of used fuel to be transported to the site, use of the road mode would result in a larger
number of individual shipments and offers the least potential for a consolidated transport program. The
term “consolidated” refers to the physical consolidation of cargo into larger consignments as well as to the
coordination of shipments between sites, according to the context.

3.3.2. Nuclear facility loading

Receive and prepare the used fuel and packages for loading, prepare packages for loading into
transportation packages, pre-shipment tests, and prepare transportation package for transfer to a trailer.

See phases 3, 4, 5 of paragraph 3.3.9 of the present document.

3.3.3. Transporter (vehicle)

Conceptual design of trailer and tractors (phase 6 of table paragraph 3.3.9)

3.3.3.1. Trolley with tractor

In order to transfer:
e The baskets from the silo to the packaging (phases 2 and 3 of table paragraph 3.3.9).

3.3.3.2. Bogie pulley drive system
In order to transfer:
e The IFTC/BM in the hot cell (phase 3 of table paragraph 3.3.9),

« The IFTC/BM to the pre-shipment packaging area (phase 4 of table paragraph 3.3.9),
e« The IFTC/BM to the shipment area (phases 5 and 6 of table paragraph 3.3.9).
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3.3.3.3. Trailer for the road transportation (phase 6 of table paragraph 3.3.9)

« Modified 48 foot flatted trailer with integrated tie-down

e Trailer equipped with hydraulic or air ride suspension to cushion the load
e Trailer equipped with four axles

e One loaded cask per trailer

e 2drivers and no escort

3.3.3.4. Tractor for the road transportation (phase 6 of table paragraph 3.3.9)

e Standard commercial tractor sufficient for the loaded weight

e The weight for the fuelled reference tractor is roughly 9,075 kg.

3.3.3.5. Weather cover for the road transportation (phase 7 of table paragraph 3.3.9)

« Rolling removable plastic weather cover in order to protect the Transportation cask from rain and to
not have a publicly Transportation cask. Two men (one on each side of the trailer) can manually open
or close the weather cover which can rolls on a rail fixed on the frame of the Transportation cask.

« Holes and a ventilation shaft on the top of the cover are calculated to create an adequate draught

around the Transportation cask during the transport. The weather cover is composed with two parts:
one with a fixed metallic panel at the rear side, one with a fixed metallic panel at the front side. The

weather cover can be taken off from the trailer with a specific frame fixed at the rear side of the frame

for the Transportation cask.

3.3.3.6. Frame of the Transportation cask for the road transportation (phase 6 of table
paragraph 3.3.9)

Specific frame to fix the Transportation cask and to have an evenly distributed load on the axles. This

frame is fitted to the vehicle with twistlock devices plus a metal fitting designed for the appropriate
accelerations. The numbers of attachments for the frame means it is still better to remove the cask from

the frame, rather than taking than cask and the frame as unit during intermodal transfers.
The weather cover can rolls on a rail fixed on the frame of the Transportation cask. A drip pan is installed

under the frame in order to collect the drain of water coming from the condensation of the Transportation

cask. A manual valve with a padlock is installed at the lower level of the drip pan in order to collect the
water.

3.3.3.7. Specific equipment

¢GPS antenna (tracking) on the tractor
e Turning light (“Girophare”) on the tractor
e Tools box adapted to the Transportation cask
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3.3.4. Transportation system maintenance facility

Design, procurement and construction of maintenance equipment, and the commissioning of the
maintenance facility for UFTS:

Maintenance equipment for IFTC/BM: shared facility at the centralised site as developed in
paragraph 3.2 of Chapter 3.

Maintenance equipment for Trailer: shared facility at the centralised site (see paragraph 3.3 of
Chapter 3).

Maintenance equipment for Tractor: shared facility at the centralised site (see paragraph 3.3 of
Chapter 3).

3.3.5. Casks

Conceptual design for the Transportation package and tie-down systems for UFTS:

Tie-down: similar to the IFTC.

IFTC/BM: See chapter 2, section 2.4.7.1.3, Figure N° 6 of Appendix A, Appendix C.

3.3.6. UFTS Auxiliary equipment

Conceptual design for Auxiliary equipment work:

Leakage and purging equipment :
One complete equipment with vacuum pumps and gauges (see phase 4 of table paragraph 3.3.9)

Gantry Crane :

One for installing the Transfer flask on the top of the hot cell (see phase 3 of table paragraph 3.3.9)
One for loading the Transportation cask on the trailer (see phase 6 of table paragraph 3.3.9)

One for installing the impact limiter (see phase 4 of table paragraph 3.3.9)

Lifting beam :

One for the Transfer flask (see phase 3 of table paragraph 3.3.9)

One for the Transportation cask (see phase 6 of table paragraph 3.3.9)

One for the impact limiter of the packaging (see phase 4 of table paragraph 3.3.9)

Decontamination equipment (see paragraph 3.2 of Chapter 3).

3.3.7. UFTS Transportation system operation

Loading of packages onto the trailers, security, transportation, emergency response:

Loading of packages onto the trailers, security, transportation as described in phase 6 of table
paragraph 3.3.9.

Emergency response plan: see paragraph 9 of Appendix D.

Real time tracking: see paragraph 9 of Appendix D.
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3.3.8. Decommissioning

Where possible the equipment would be salvaged and decontaminated for sale and the remainder would
be sent to a disposal facility.

Some of the decontaminated equipment can be decontaminated on the current storage site and some of
them can be decontaminated at the Centralised Facility in order to avoid the transportation of
contaminated equipment (see paragraph 3.2 of Chapter 3).
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3.3.9. Table : Analysis of the operational phases of transport
N° STEP IN
SEQUENCE
PHASE DESIGNATION STUDIED IN | DESCRIPTION OF PHASE COMPONENTS DESCRIPTION OF COMPONENTS DIAGRAM
FIG. N° D.3.3
Phase 0 | Baskets in Silo Interim Initial phase 0
storage
Unloading of the
Phase 1 bgskgts from the | Interim 1.0,1.1,
Silo into the storage 1.2
transfer flask
Internal transfer Interim
Phase 2 | of the transfer 2.0
storage
flask
Similar to Gentilly 2 : Appendix
A, Figure N°10
- Shielded fuel transfer cask
- 26 tons with 60 bundles basket
Loading the and with irradiated fuel
baskets from the With a gantry crane , - “Sliding” gate
transfer flask UFTS place the transfer flask | Transfer flask - Electric hoist for lifting or 3.0
into the on the hot cell lowering a basket into the
packaging IFTC/BM
- Chain
- Basket lifting grapple
Phase 3 - Shielding
Gantry crane For the Transfer flask
Lifting Beam for
the Transfer
flask
With the hoist N°1, IFTC/BM : See chapter 2.,
open the lid of the Packaging section 2.4.7.1.3 of D#5 3.0
packaging in a hot cell. Appendix A, Figure N° 6
Load the baskets into 31
the packaging )
Pre-shipment Drving the cavit Air/water separator , pump,
packaging UFTS ving Y Vacuum circuit | vacuum gauges, valves, work 4.0
preparation plate-form for bolt the lid
Filling the cavity with o Alrfwater separator , pump,
helium Vacuum circuit | vacuum gauges, valves,
compressed air line
Phase 4 Leaktightness
Leaktightness check )
equipment
Depressurising the Vacuum circuit
cavity
Ilinn?ittaellmg the impact Gantry crane For the impact limiter
Ior]lttehrgal transfer Radiological co_ntrol of | Non o _
. UFTS the Transportation contamination, | “Smear test”, Radiameter 5.0
Transportation
cask Dose Rate
cask
Approach of the Bogie | Bogie Bogie with pulley drive system 5.0
tF:]aedéO;Z?écal control of E‘g:’ %oonst:nélgtae- “Smear test”, Radiameter 5.0
Phase 5 Loading of the
Transportation cask on 5.0
the Bogie
Radiological control of | Non
the Transportation contamination, | “Smear test”, Radiameter 5.0
cask and the bogie Dose Rate
Internal transfer Tie down ﬁ:l_lrpgar to the Tie down of the 5.1
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N° STEP IN
SEQUENCE
PHASE DESIGNATION STUDIED IN | DESCRIPTION OF PHASE COMPONENTS DESCRIPTION OF COMPONENTS DIAGRAM
FIG.D.3.3
Loading the Radiological control of | Non
Transportation UFTS the Transportation contamination, | “Smear test”, Radiameter 6.0
cask on a trailer cask Dose Rate
Open the weather Weather cover 6.0
cover
Loading the . .
Transportation cask on | Gantry Crane With 1 hoist (of 60 tons for the 6.0
; IFTC/BM)
a trailer
Lifting Beam To carry of the IFTC/BM (similar 6.0
for packaging to the IFTC, <3>) )
- Modified 48 foot flatted trailer
. with integrated tie-down
Trailer . ) . .
. - Trailer equipped with hydraulic
(Appendix A, S .
. o or air ride suspension to 6.0
Figures N° 13, ;
14) cus_hlon thg load _
Phase 6 - Trailer equipped with four axles
- One loaded cask per trailer
- Standard commercial tractor
Tractor sufficient for the loaded weight
(Appendix A, - The weight for the fuelled 6.0
Figure 14) reference tractor is roughly
9,075 kg.
packaging tie-down on Similar to the Tie down of the
ging Tie down IFTC. (Appendix A, Figure N°15, 6.1
the trailer
<3>)
Check the condition of
; . 6.1
the packaging, trailer
Fit the transport seals 6.1
Close the weather Weather cover 6.1
cover
Radlolqglcal control of l\_lon contamina- “Smear test”, Radiameter 6.1
the trailer tion, Dose Rate
Road transportation of
Road the Transportation
. UFTS cask from the Facility 7.0
Phase 7 transportation to the Centralised
Facility
Real time .
tracking Appendix H 7.0
Unloading of the Unloading of the
Phase 8 | Transportation DGR/CES | Transportation cask 8.0
cask from the trailer
Internal transfer
Phaseg |Ofloaded DGR/CES
Transportation
cask
Unloading the
baskets from the
Phase 10 Transportation DGR/CES
cask
Storage of the
Phase 11 | Pasketsonthe | oo epg
Centralised
Facility
Road
transportation of
the empty
Phase 12 | Transportation DGR/CES
cask from the
Centralised

Facility
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PHASE 0
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Key:

FORM OF STORAGE VEHICLE PACKAGING
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4. PICKERING

4.1. MODULES IN DSC (SEE APPENDIX B, TABLE N°8)

From PUFDSF to the Centralised Facility

Quantity of bundles to be transported from 2035 to 2064: see Appendix B, Table N°1.

4.1.1. Mode and route development

Feasibility of transporting used fuel from the different current storage site to the centralised facility.

Viability of shipping by road and the identification of a preferred shipping route.

Road transport is clearly feasible from this site [<52>, <53>, <27> and <54>]. The public road system is
adequate to support transport from the site. On-site roadways would likely require strengthening and re-
grading (especially noting the grade leaving the dry cask storage area). Such infrastructure improvements
would be necessary for road transport, as well as to support transport to a railway or a waterway.
Accordingly, such improvements are deemed necessary for the program.

Given the volume of used fuel to be transported to the site, use of the road mode would result in a larger
number of individual shipments and offers the least potential for a consolidated transport program.
4.1.2. Nuclear facility loading

Receive and prepare the used fuel and packages for loading, prepare packages for loading into
transportation packages, pre-shipment tests, and prepare transportation package for transfer to a trailer.

See phases 3, 4, 5 of paragraph 4.1.9 of the present document.

4.1.3. Transporter (vehicle)

Conceptual design of trailer and tractors (phase 6 of table paragraph 4.1.9)

4.1.3.1. Trolley with tractor

In order to transfer:
* The DSC from the storage to the hot cell (phase 1 of table paragraph 4.1.9)

4.1.3.2. Bogie pulley drive system

In order to transfer:

e« The DSC in the hot cell (phase 2 of table paragraph 4.1.9),

e The IFTC/BM in the hot cell (phase 3 of table paragraph 4.1.9),

« The IFTC/BM to the pre-shipment packaging area (phase 4 of table paragraph 4.1.9),
e The IFTC/BM to the shipment area (phase 5 of table paragraph 4.1.9).

4.1.3.3. Trailer for the road transportation (phase 6 of table paragraph 4.1.9)

* Modified 48 foot flatted trailer with integrated tie-down

e Trailer equipped with hydraulic or air ride suspension to cushion the load
e Trailer equipped with four axles

¢ One loaded cask per trailer

e 2drivers and no escort

4.1.3.4. Tractor for the road transportation (phase 6 of table paragraph 4.1.9)

e Standard commercial tractor sufficient for the loaded weight
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« The weight for the fuelled reference tractor is roughly 9,075 kg.

4.1.3.5. Weather cover for the road transportation (phases 6 and 7 of table paragraph
4.1.9)

« Rolling removable plastic weather cover in order to protect the Transportation cask from rain and to
not have a publicly Transportation cask. Two men (one on each side of the trailer) can manually open
or close the weather cover which can rolls on a rail fixed on the frame of the Transportation cask.

« Holes and a ventilation shaft on the top of the cover are calculated to create an adequate draught
around the Transportation cask during the transport. The weather cover is composed with two parts:
one with a fixed metallic panel at the rear side, one with a fixed metallic panel at the front side. The
weather cover can be taken off from the trailer with a specific frame fixed at the rear side of the frame
for the Transportation cask.

4.1.3.6. Frame of the Transportation cask for the road transportation (phase 6 of table
paragraph 4.1.9)

Specific frame to fix the Transportation cask and to have an evenly distributed load on the axles. This
frame is fitted to the vehicle with twistlock devices plus a metal fitting designed for the appropriate
accelerations. The numbers of attachments for the frame means it is still better to remove the cask from
the frame, rather than taking than cask and the frame as unit during intermodal transfers.

The weather cover can rolls on a rail fixed on the frame of the Transportation cask. A drip pan is installed
under the frame in order to collect the drain of water coming from the condensation of the Transportation
cask. A manual valve with a padlock is installed at the lower level of the drip pan in order to collect the
water.

4.1.3.7. Specific equipment

e« GPS antenna (tracking) on the tractor

e Turning light (“Girophare”) on the tractor

e Tools box adapted to the Transportation cask

4.1.4. Transportation system maintenance facility

Design, procurement and construction of maintenance equipment, and the commissioning of the
maintenance facility for UFTS:

« Maintenance equipment for IFTC/BM: shared facility at the centralised site as developed in
paragraph 3.2 of Chapter 3.

« Maintenance equipment for Trailer: shared facility at the centralised site (see paragraph 3.3 of
Chapter 3).

« Maintenance equipment for Tractor: shared facility at the centralised site (see paragraph 3.3 of
Chapter 3).

4.1.5. Casks

Conceptual design for the Transportation package and tie-down systems for UFTS:

e Tie-down: similar to the IFTC.
e IFTC/BM: See chapter 2, section 2.4.7.1.3, Figure N° 5 of Appendix A, Appendix C.
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4.1.6. UFTS Auxiliary equipment

Conceptual design for Auxiliary equipment work:

« Leakage and purging equipment:
One complete equipment with vacuum pumps and gauges (see phase 4 of table paragraph 4.1.9)

¢ Gantry Crane:
One for loading the Transportation cask on the trailer (see phase 6 of table paragraph 4.1.9)
One for loading the impact limiter on the packaging (see phase 4 of table paragraph 4.1.9)

e Lifting beam:
One for the Transportation cask (see phase 6 of table paragraph 4.1.9)
One for the impact limiter of the packaging (see phase 4 of table paragraph 4.1.9)

< Decontamination equipment (see paragraph 3.2 of Chapter 3).

4.1.7. UFTS Transportation system operation

Loading of packages onto the trailers, security, transportation, emergency response:

« Loading of packages onto the trailers, security, transportation as described in phase 6 of table

paragraph 4.1.9.
« Emergency response plan: see paragraph 9 of Appendix D.

« Real time tracking: see paragraph 9 of Appendix D.

4.1.8. Decommissioning

Where possible the equipment would be salvaged and decontaminated for sale and the remainder would

be sent to a disposal facility.

Some of the decontaminated equipment can be decontaminated on the current storage site and some of
them can be decontaminated at the Centralised Facility in order to avoid the transportation of

contaminated equipment (see paragraph 3.2 of Chapter 3).
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4.1.9. Table: Analysis of the operational phases of transport
N° STEP IN
SEQUENCE
PHASE DESIGNATION STUDIED IN DESCRIPTION OF PHASE COMPONENTS DESCRIPTION OF COMPONENTS DIAGRAM
FIG.D.4.1
Phase 0 | Modules in DSC Interim Initial phase 0
storage
Internal transfer | Interim
Phase 1 of the DSC storage 1.0
Unloading .
Phase2 | modulesfrom | MM 20,21
DSC g
Loading the With the hoist N°3, IFTC/BM : See section 2.4.7.1.3
modules into the | UFTS open th_e I'q of the Packaging of D#5 . . R 3.1
; packaging in a hot cell. Appendix A, Figures N°4 <3>,
packaging N° 5
Phase 3 With hoist N°2 Load
the modules into the 3.0
packaging '
Pre-shipment .
packaging UFTS Drying the cavity Vacuum circuit Alr/water separator , pump, 40,41
h vacuum gauges, valves,
preparation
- Lo Air/water separator , pump,
Eg“:gﬁthe cavity with Vacuum circuit | vacuum gauges, valves,
compressed air line
Phase 4 Leaktightness
Leaktightness check Ktg
equipment
Ilinn?ittaelllng the impact Gantry crane For the impact limiter (10 tons)
Depressurising the Vacuum circuit
cavity
Internal transfer
of the . . Lo .
Transportation UFTS Approach of the Bogie | Bogie Bogie with pulley drive system 5.0
cask
Phase 5 Radiological control of | Non
the Transportation contamination, | “Smear test”, Radiameter
cask and the Bogie Dose Rate
Internal transfer Tie down
Loading the Radiological control of | Non
Transportation UFTS the Transportation contamination, | “Smear test”, Radiameter 6.0, 6.1
cask on a trailer cask Dose Rate
Open the weather Weather cover
cover
Loading the packaging With 1 hoist (of 60 tons for the
on a trailer Gantry Crane IFTC/BM)
Lifting Beam To carry of the IFTC/BM similar
Phase 6

for packaging

to the IFTC, <3>)

Trailer
(Appendix A,
Figures N°13,
14)

Modified 48 foot flatted trailer
with integrated tie-down

Trailer equipped with hydraulic
or air ride suspension to
cushion the load

Trailer equipped with four axles
- One loaded cask per trailer
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N° STEP IN
SEQUENCE
PHASE DESIGNATION STUDIED IN | DESCRIPTION OF PHASE COMPONENTS DESCRIPTION OF COMPONENTS DIAGRAM
FIG. D.4.1
- Standard commercial tractor
Tractor sufficient for the loaded weight
(Appendix A, - The weight for the fuelled
Figure N°14) reference tractor is roughly
9,075 kg.
Packaging tie-down on Similar to the T_ie dovyn of the
: Tie down IFTC. (Appendix A, Figure N°15,
the trailer
<3>)
Check the condition of
the Transportation
cask, trailer
Fit the transport seals
Close the weather Weather cover
cover
. . Non
Radlolqgmal control of contamination, | “Smear test”, Radiameter
the trailer
Dose Rate
Road transportation of
Road UFTs | caek from the Fadli 7.0
) cask from the Facility .
Phase 7 transportation to the Centralised
Facility
t?gsliitrg]e Appendix H
Unloading of the Unloading of the
Phase 8 | Transportation DGR/CES | Transportation cask 8.0
cask from the trailer
Internal transfer
of loaded
Phase 9 Transportation DGR/CES 9.0
cask
Unloading the
Phase 10 | Paskets from the | oo e g
Transportation
cask
Storage of the
baskets on the
Phase 11 Centralised DGR/CES
Facility
Road
transportation of
the empty
Phase 12 | Transportation DGR/CES
cask from the
Centralised

Facility
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FORM OF STORAGE
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4.2. MODULES IN WET BAYS (SEE APPENDIX B, TABLE N° 7)

From Pickering A and Pickering B to the Centralised Facility

Quantity of bundles to be transported from 2035 to 2064: see Appendix B, Table N° 1.

4.2.1. Mode and route development

Feasibility of transporting used fuel from the different current storage site to the centralised facility.
Viability of shipping by road and the identification of a preferred shipping route.

Road transport is clearly feasible from this site [<52>, <53>, <27> and <54>]. The public road system is
adequate to support transport from the site. On-site roadways would likely require strengthening. Such
infrastructure improvements would be necessary for road transport, as well as to support transport to a
railway or a waterway. Accordingly, such improvements are deemed necessary for the program.

Given the volume of used fuel to be transported to the site, use of the road mode would result in a larger
number of individual shipments and offers the least potential for a consolidated transport program.
4.2.2. Nuclear facility loading

Receive and prepare the used fuel and packages for loading, prepare packages for loading into
transportation packages, pre-shipment tests, and prepare transportation package for transfer to a trailer.

See phases 2, 3 of paragraph 4.2.9 of the present document.

4.2.3. Transporter (vehicle)

Conceptual design of trailer and tractors (phase 4 of table paragraph 4.2.9)

4.2.3.1. Trolley with tractor

In order to transfer:

e The packaging from the pool to the pre-shipment packaging area (phase 2 of table paragraph 4.2.9),
e The Transportation cask from the pre-shipment packaging area to the loading area (phase 3 of table
paragraph 4.2.9).

4.2.3.2. Trailer for the road transportation (phase 4 of table paragraph 4.2.9)

* Modified 48 foot flatted trailer with integrated tie-down

e Trailer equipped with hydraulic or air ride suspension to cushion the load
e Trailer equipped with four axles

¢ One loaded cask per trailer

e 2drivers and non escort

4.2.3.3. Tractor for the road transportation (phase 4 of table paragraph 4.2.9)

e Standard commercial tractor sufficient for the loaded weight
« The weight for the fuelled reference tractor is roughly 9,075 kg.
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4.2.3.4. Weather cover for the road transportation (phases 4, 5 of table paragraph 4.2.9)

« Rolling removable plastic weather cover in order to protect the Transportation cask from rain and to
not have a publicly Transportation cask. Two men (one on each side of the trailer) can manually open
or close the weather cover which can rolls on a rail fixed on the frame of the Transportation cask.

« Holes and a ventilation shaft on the top of the cover are calculated to create an adequate draught
around the Transportation cask during the transport. The weather cover is composed with two parts:
one with a fixed metallic panel at the rear side, one with a fixed metallic panel at the front side. The
weather cover can be taken off from the trailer with a specific frame fixed at the rear side of the frame
for the Transportation cask.

4.2.3.5. Frame of the Transportation cask for the road transportation (phase 4 of table
paragraph 4.2.9)

Specific frame to fix the Transportation cask and to have an evenly distributed load on the axles. This
frame is fitted to the vehicle with twistlock devices plus a metal fitting designed for the appropriate
accelerations. The numbers of attachments for the frame means it is still better to remove the cask from
the frame, rather than taking than cask and the frame as unit during intermodal transfers.

The weather cover can rolls on a rail fixed on the frame of the Transportation cask. A drip pan is installed
under the frame in order to collect the drain of water coming from the condensation of the Transportation
cask. A manual valve with a padlock is installed at the lower level of the drip pan in order to collect the
water.

4.2.3.6. Specific equipment

¢GPS antenna (tracking) on the tractor
e Turning light (“Girophare”) on the tractor
* Tools box adapted to the Transportation cask

4.2.4. Transportation system maintenance facility

Design, procurement and construction of maintenance equipment, and the commissioning of the
maintenance facility for UFTS:

« Maintenance equipment for IFTC/BM: shared facility at the centralised site as developed in
paragraph 3.2 of Chapter 3.

« Maintenance equipment for Trailer: shared facility at the centralised site (see paragraph 3.3 of
Chapter 3).

« Maintenance equipment for Tractor: shared facility at the centralised site (see paragraph 3.3 of
Chapter 3).

4.25. Casks

Conceptual design for the Transportation package and tie-down systems for UFTS:
¢ Tie-down: similar to the IFTC.

« IFTC/BM: See chapter 2, section 2.4.7.1.3, Figure N° 5 of Appendix A, Appendix C.
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4.2.6. UFTS Auxiliary equipment

Conceptual design for Auxiliary equipment work:
« Drainage (see phase 2 of table paragraph 4.2.9)

* Leakage and purging equipment:
One complete equipment with vacuum pumps and gauges (see phase 2 of table paragraph 4.2.9)

¢ Gantry Crane:
One for the extraction of the packaging from the pool (see phase 1 of table paragraph 4.2.9)
One for the preparation of the packaging (see phases 2, 3 of table paragraph 4.2.9)
One for loading the Transportation cask on the trailer (see phase 4 of table paragraph 4.2.9)

e Lifting beam:
One for the packaging and Transportation cask (see phases 1 to 4 of table paragraph 4.2.9)
One for the impact limiter of the packaging (see phase 3 of table paragraph 4.2.9)

« Decontamination equipment: (see paragraph 3.2 of Chapter 3).

4.2.7. UFTS Transportation system operation

Loading of packages onto the trailers, security, transportation, emergency response:

« Loading of packages onto the trailers, security, transportation as described in phases 4 and 5 of table
paragraph 4.2.9.

« Emergency response plan: see paragraph 9 of Appendix D.

« Real time tracking: see paragraph 9 of Appendix D.

4.2.8. Decommissioning

Where possible the equipment would be salvaged and decontaminated for sale and the remainder would
be sent to a disposal facility.

Some of the decontaminated equipment can be decontaminated on the current storage site and some of
them can be decontaminated at the Centralised Facility in order to avoid the transportation of
contaminated equipment (see paragraph 3.2 of Chapter 3).
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4.2.9. Table: Analysis of the operational phases of transport
N° STEP IN
SEQUENCE
PHASE DESIGNATION STUDIED IN | DESCRIPTION OF PHASE COMPONENTS DESCRIPTION OF COMPONENTS DIAGRAM
FIG. N° D.4.2
Phase 0 a/lodules inwet | Interim Initial phase 0
ays storage
Loading t_he Loading the modules Identical than the IFTC in the pool
modules into the UFTS into the packaging in <3> 10,11
packaging in the the oolp ging Decontamination of the IFTC/BM: | = ™
Phase 1 | pool p identical as IFTC <3>
IFTC/BM : See section 2.4.7.1.3
Packaging of D#5
Figure N°5 in Appendix A
Pre-shipment
packaging UFTS Drainage 20,21
preparation
Drying the cavity Vacuum circuit Alr/water separator , pump,
vacuum gauges, valves,
- Lo Air/water separator , pump,
Phase 2 Flll!ng the cavity with Vacuum circuit | vacuum gauges, valves,
helium gt
compressed air line
Leaktightness check Leaknghtness
equipment
Depressunsmg the Vacuum circuit
cavity
Internal transfer Unloading of the
of the packaging UFTS packaging from the Gantry crane 60 tons
trolley
Radiological control of Non
the acl?a in contamination, | “Smear test”, Radiameter 3.0,3.1
p ging Dose Rate
Approach of the Trolley Trolley with tractor
Trolley
. . Non
I?]admlo“glcal control of contamination, | “Smear test”, Radiameter
Phase 3 the Trolley Dose Rate
:irln?ittaelllng the impact Gantry crane For the impact limiter (10 tons)
Loading of the
Transportation cask on
the Trolley
Radiological control of | Non
the Transportation contamination, | “Smear test”, Radiameter
cask and the Trolley Dose Rate
Internal transfer Tie down
Loading the Radiological control of | Non
Phase 4 | Transportation UFTS the Transportation contamination, | “Smear test”, Radiameter 40,41
cask on atrailer cask Dose Rate

Open the weather
cover

Weather cover

Loading the . .
Transportation cask Gantry Crane With 1 hoist (of 60 tons for the
. IFTC/BM)
on a trailer
Lifting Beam
for To carry of the IFTC/BM similar
Transportation | to the IFTC, <3>)

cask
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N° STEP IN
SEQUENCE
PHASE DESIGNATION STUDIED IN | DESCRIPTION OF PHASE COMPONENTS DESCRIPTION OF COMPONENTS DIAGRAM
FIG. N° D.4.2
Trailer - Modified 48 foot flatted trailer
(Appendix A, with integrated tie-down
Figures N°13, - Trailer equipped with hydraulic
14) or air ride suspension to
cushion the load
- Trailer equipped with four axles
- One loaded cask per trailer
Tractor - Standard commercial tractor
(Appendix A, sufficient for the loaded weight
Figure N°14) - The weight for the fuelled
reference tractor is roughly
9,075 kg.
Packaging tie-down on | Tie down Similar to the Tie down of the
the trailer IFTC
(Appendix A, Figure N° 15, <3>)
Check the condition of
the Transportation
cask, trailer
Fit the transport seals
Close the weather Weather cover
cover
Radiological control of | Non “Smear test”, Radiameter
the trailer contamination,
Dose Rate
Phase 5 | Road UFTS Road transportation of 5.0
transportation the Transportation
cask from the Facility
to the Centralised
Facility
Real time Appendix H
tracking
Phase 6 | Unloading of the | DGR/CES | Unloading of the 6.0
Transportation Transportation cask
cask from the trailer
Phase 7 | Internal transfer | DGR/CES 7.0
of loaded
Transportation
cask
Phase 8 | Unloading the DGR/CES
baskets from the
Transportation
cask
Phase 9 | Storage of the DGR/CES
baskets on the
Centralised
Facility
Phase 10 | Road DGR/CES
transportation of
the empty
Transportation
cask from the
Centralised

Facility
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FORM OF STORAGE
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5. DARLINGTON

5.1. MODULES IN DSCs (SEE APPENDIX B, TABLE N° 8)

From BUFDSF to the Centralised Facility

Quantity of bundles to be transported from 2035 to 2064: see Appendix B, Table N°1.
5.1.1. Mode and route development

Feasibility of transporting used fuel from the different current storage site to the centralised facility.
Viability of shipping by road and the identification of a preferred shipping route.

Road transport is clearly feasible from this site [<52>, <563>, <27> and <54>]. The public road system is
adequate to support transport from the site. On-site roadways are also deemed adequate based on
present condition. Such infrastructure improvements would be necessary for road transport, as well as to
support transport to a railway or a waterway. Accordingly, such improvements are deemed necessary for
the program.

Given the volume of used fuel to be transported to the site, use of the road mode would result in a larger
number of individual shipments and offers the least potential for a consolidated transport program.
5.1.2. Nuclear facility loading

Receive and prepare the used fuel and packages for loading, prepare packages for loading into
transportation packages, pre-shipment tests, and prepare transportation package for transfer to a trailer.

See phases 3, 4, 5 of paragraph 5.1.9 of the present document.

5.1.3. Transporter (vehicle)

Conceptual design of trailer and tractors (phase 6 of table paragraph 5.1.9)

5.1.3.1. Trolley with tractor

In order to transfer:

» The DSC from the storage to the hot cell (phase 1 of table paragraph 5.1.9).
5.1.3.2. Bogie pulley drive system

In order to transfer:

e The DSC in the hot cell (phase 2 of table paragraph 5.1.9),

* The IFTC/BM in the hot cell (phase 3 of table paragraph 5.1.9),

e The IFTC/BM to the pre-shipment packaging area (phase 4 of table paragraph 5.1.9),
e The IFTC/BM to the shipment area (phase 5 of table paragraph 5.1.9).
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5.1.3.3. Trailer for the road transportation (phase 6 of table paragraph 5.1.9)

* Modified 48 foot flatted trailer with integrated tie-down

» Trailer equipped with hydraulic or air ride suspension to cushion the load
» Trailer equipped with four axles

e One loaded cask per trailer

e 2 drivers and no escort

5.1.3.4. Tractor for the road transportation (phase 6 of table paragraph 5.1.9)

« Standard commercial tractor sufficient for the loaded weight
e The weight for the fuelled reference tractor is roughly 9,075 kg.

5.1.3.5. Weather cover for the road transportation (phases 6 and 7 of table paragraph
5.1.9)

Rolling removable plastic weather cover in order to protect the Transportation cask from rain and to not
have a publicly Transportation cask. Two men (one on each side of the trailer) can manually open or close
the weather cover which can rolls on a rail fixed on the frame of the Transportation cask.

Holes and a ventilation shaft on the top of the cover are calculated to create an adequate draught around
the Transportation cask during the transport. The weather cover is composed with two parts: one with a
fixed metallic panel at the rear side, one with a fixed metallic panel at the front side. The weather cover
can be taken off from the trailer with a specific frame fixed at the rear side of the frame for the
Transportation cask.

5.1.3.6. Frame of the Transportation cask for the road transportation (phase 6 of table
paragraph 5.1.9)

Specific frame to fix the Transportation cask and to have an evenly distributed load on the axles. This
frame is fitted to the vehicle with twistlock devices plus a metal fitting designed for the appropriate
accelerations. The numbers of attachments for the frame means it is still better to remove the cask from
the frame, rather than taking than cask and the frame as unit during intermodal transfers.

The weather cover can rolls on a rail fixed on the frame of the Transportation cask. A drip pan is installed
under the frame in order to collect the drain of water coming from the condensation of the Transportation
cask. A manual valve with a padlock is installed at the lower level of the drip pan in order to collect the
water.

5.1.3.7. Specific equipment

e GPS antenna (tracking) on the tractor
e Turning light (“Girophare”) on the tractor
e Tools box adapted to the Transportation cask

5.1.4. Transportation system maintenance facility

Design, procurement and construction of maintenance equipment, and the commissioning of the
maintenance facility for UFTS:

e Maintenance equipment for IFTC/BM: shared facility at the centralised site as developed in
paragraph 3.2 of Chapter 3.

* Maintenance equipment for Trailer: shared facility at the centralised site (see paragraph 3.3 of
Chapter 3).

* Maintenance equipment for Tractor: shared facility at the centralised site (see paragraph 3.3 of
Chapter 3).
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5.1.5. Casks

Conceptual design for the Transportation package and tie-down systems for UFTS:
*  Tie-down: similar to the IFTC.

e |IFTC/BM: See chapter 2, section 2.4.7.1.3, Figure N° 5 of Appendix A, Appendix C.

5.1.6. UFTS Auxiliary equipment

Conceptual design for Auxiliary equipment work:

» Leakage and purging equipment:
One complete equipment with vacuum pumps and gauges (see phase 4 of table paragraph 5.1.9)

e Gantry Crane:
One for loading the Transportation cask on the trailer (see phase 6 of table paragraph 5.1.9)
One for loading the impact limiter on the packaging (see phase 4 of table paragraph 5.1.9)

e  Lifting beam:
One for the Transportation cask (see phase 6 of table paragraph 5.1.9)
One for the impact limiter of the packaging (see phase 4 of table paragraph 5.1.9)

» Decontamination equipment (see paragraph 3.2 of Chapter 3).

5.1.7. Transportation system operation

Loading of packages onto the trailers, security, transportation, emergency response:

» Loading of packages onto the trailers, security, transportation as described in phase 6 of table
paragraph 5.1.9.

« Emergency response plan: see paragraph 9 of Appendix D.

« Real time tracking: see paragraph 9 of Appendix D.

5.1.8. Decommissioning

Where possible the equipment would be salvaged and decontaminated for sale and the remainder would
be sent to a disposal facility.

Some of the decontaminated equipment can be decontaminated on the current storage site and some of
them can be decontaminated at the Centralised Facility in order to avoid the transportation of
contaminated equipment (see paragraph 3.2 of Chapter 3).
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5.1.9. Table: Analysis of the operational phases of transport
N° STEP IN
PHASE DESIGNATION STUDIED IN | DESCRIPTION OF PHASE COMPONENTS DESCRIPTION OF COMPONENTS S[ﬁggER’XfAE
FIG. N° D.5.1
Phase 0 Modules in DSC Interim Initial phase 0
storage
Phase 1 Internal transfer | Interim 1.0
of the DSC storage )
Unloading Interim
Phase 2 | modules from storage 20,21
DSC g
Loading the With the hoist N°3, L';E;/EM - See section 2.4.7.1.3
modules into the | UFTS open the lid of the Packaging Fiqures N°4 <3>. N°5 in 3.1
Phase 3 packaging packaging in a hot cell. Agpendix A ’
With hoist N°2 Load
the modules into the 3.0
packaging
Pre-shipment Air/water separator , pum
packaging UFTS Drying the cavity Vacuum circuit P : pump, 4.0,4.1
h vacuum gauges, valves,
preparation
Filling the cavity with N Airfwater separator , pump,
helium Vacuum circuit | vacuum gauge;s,_valves,
Phase 4 compressed air line
Leaktightness check Lea!(tlghtness
equipment
Ilinnfitg:mg the impact Gantry crane For the impact limiter (10 tons)
Depressurlsmg the Vacuum circuit
cavity
Internal transfer . . Lo .
of the packaging UFTS Approach of the Bogie | Bogie Bogie with pulley drive system 5.0
Radiological control of
the Transportation Non .
Phase 5 cask and the Boaie contamination, | “Smear test’, Radiameter
. 9 Dose Rate
vehicle
Internal transfer Tie down
Loading the Radiological control of | Non
Transportation UFTS the Transportation contamination, | “Smear test”, Radiameter 6.0, 6.1
cask on a trailer cask Dose Rate
Open the weather Weather cover
cover
Loading the . .
Transportation cask Gantry Crane With 1 hoist (of 60 tons for the
g IFTC/BM))
on a trailer
Lifting Beam
Phase 6 for To carry of the IFTC/BM similar
Transportation | to the IFTC, <3>)
cask
- Modified 48 foot flatted trailer
Trailer with integrated tie-down
(Appendix A, - Trailer equipped with hydraulic

Figures N°13,
14)

or air ride suspension to
cushion the load

Trailer equipped with four axles
One loaded cask per trailer
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N° STEP IN
SEQUENCE
PHASE DESIGNATION STUDIED IN DESCRIPTION OF PHASE COMPONENTS DESCRIPTION OF COMPONENTS DIAGRAM
FIG. N° D.5.1
- Standard commercial tractor
Tractor sufficient for the loaded weight
(Appendix A, - The weight for the fuelled
Figure N°14) reference tractor is roughly
9,075 kg.
Packaging tie-down on | —. Similar to the Tie down of the
the trailer Tie down IFTC . .
(Appendix A, Figure N°15, <3>)
Check the condition of
the packaging, trailer
Fit the transport seals
Close the weather
cover Weather cover
. . Non
Radlolo_glcal control of contamination, | “Smear test”, Radiameter
the trailer
Dose Rate
Road transportation of
Road the Transportation '
transportation UFTS cask from the_Fa(:lIlty 7.0
Phase 7 to the Centralised
Facility
tF:aeSILitr;ge Appendix H
Unloading of the Unloading of the
Phase 8 | Transportation DGRJ/CES | Transportation cask 8.0
cask from the trailer
Internal transfer
of loaded
Phase 9 Transportation DGR/CES 9.0
cask
Unloading the
Phase 10 | Raskets fromthe | o p/opg
Transportation
cask
Storage of the
baskets on the
Phase 11 Centralised DGR/CES
Facility
Road
transportation of
the empty
Phase 12 | Transportation DGR/CES
cask from the
Centralised

Facility
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FORM OF STORAGE
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5.2. MODULES IN WET BAYS (SEE APPENDIX B, TABLE N°7)

From Darlington to the Centralised Facility

Quantity of bundles to be transported from 2035 to 2064: see Appendix B, Table N° 1.
5.2.1. Mode and route development

Feasibility of transporting used fuel from the different current storage site to the centralised facility.
Viability of shipping by road and the identification of a preferred shipping route.

Road transport is clearly feasible from this site [<52>, <563>, <27> and <54>]. The public road system is
adequate to support transport from the site. On-site roadways are also deemed adequate based on
present condition. Such infrastructure improvements would be necessary for road transport, as well as to
support transport to a railway or a waterway. Accordingly, such improvements are deemed necessary for
the program.

Given the volume of used fuel to be transported to the site, use of the road mode would result in a larger
number of individual shipments and offers the least potential for a consolidated transport program.

5.2.2. Nuclear facility loading

Receive and prepare the used fuel and packages for loading, prepare packages for loading into
transportation packages, pre-shipment tests, and prepare transportation package for transfer to a trailer.

See phases 2, 3 of paragraph 5.2.9 of the present document.

5.2.3. Transporter (vehicle)

Conceptual design of trailer and tractors (phase 4 of table paragraph 5.2.9)

5.2.3.1. Trolley with tractor

In order to transfer:
e The packaging from the pool to the pre-shipment packaging area (phase 2 of table paragraph 5.2.9),

e The packaging and Transportation cask from the pre-shipment packaging area to the loading area
(phase 3 of table paragraph 5.2.9).

5.2.3.2. Trailer for the road transportation (phase 4 of table paragraph 5.2.9)

* Modified 48 foot flatted trailer with integrated tie-down

» Trailer equipped with hydraulic or air ride suspension to cushion the load
» Trailer equipped with four axles

* One loaded cask per trailer

e 2drivers and no escort

5.2.3.3. Tractor for the road transportation (phase 4 of table paragraph 5.2.9)

» Standard commercial tractor sufficient for the loaded weight
e The weight for the fuelled reference tractor is roughly 9,075 kg.
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5.2.3.4. Weather cover for the road transportation (phases 4, 5 of table paragraph 5.2.9)

« Rolling removable plastic weather cover in order to protect the Transportation cask from rain and to
not have a publicly Transportation cask. Two men (one on each side of the trailer) can manually open
or close the weather cover which can rolls on a rail fixed on the frame of the Transportation cask.

* Holes and a ventilation shaft on the top of the cover are calculated to create an adequate draught
around the Transportation cask during the transport. The weather cover is composed with two parts:
one with a fixed metallic panel at the rear side, one with a fixed metallic panel at the front side. The
weather cover can be taken off from the trailer with a specific frame fixed at the rear side of the frame
for the Transportation cask.

5.2.3.5. Frame of the Transportation cask for the road transportation (phase 4 of table
paragraph 5.2.9)

Specific frame to fix the Transportation cask and to have an evenly distributed load on the axles. This
frame is fitted to the vehicle with twistlock devices plus a metal fitting designed for the appropriate
accelerations. The numbers of attachments for the frame means it is still better to remove the cask from
the frame, rather than taking than cask and the frame as unit during intermodal transfers.

The weather cover can rolls on a rail fixed on the frame of the Transportation cask. A drip pan is installed
under the frame in order to collect the drain of water coming from the condensation of the Transportation
cask. A manual valve with a padlock is installed at the lower level of the drip pan in order to collect the
water.

5.2.3.6. Specific equipment

e GPS antenna (tracking) on the tractor
e Turning light (“Girophare™) on the tractor
* Tools box adapted to the Transportation cask

5.2.4. Transportation system maintenance facility

Design, procurement and construction of maintenance equipment, and the commissioning of the
maintenance facility for UFTS:

* Maintenance equipment for IFTC/BM: shared facility at the centralised site as developed in
paragraph 3.2 of Chapter 3.

« Maintenance equipment for Trailer: shared facility at the centralised site (see paragraph 3.3 of
Chapter 3).

« Maintenance equipment for Tractor: shared facility at the centralised site (see paragraph 3.3 of
Chapter 3).

5.2.5. Casks

Conceptual design for the Transportation package and tie-down systems for UFTS:
e Tie-down: similar to the IFTC.

e |IFTC/BM: See chapter 2, section 2.4.7.1.3, Figure N° 5 of Appendix A, Appendix C.
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5.2.6. UFTS Auxiliary equipment

Conceptual design for Auxiliary equipment work:
» Drainage (see phase 2 of table paragraph 5.2.9)

» Leakage and purging equipment:
One complete equipment with vacuum pumps and gauges (see phase 2 of table paragraph 5.2.9)

e Gantry Crane:
One for the extraction of the packaging from the pool (see phase 1 of table paragraph 5.2.9)
One for the preparation of the packaging (see phases 2, 3 of table paragraph 5.2.9)
One for loading the Transportation cask on the trailer (see phase 4 of table paragraph 5.2.9)
e  Lifting beam:

One for the packaging and Transportation cask (see phases 1 to 4 of table paragraph 5.2.9)
One for the impact limiter of the packaging (see phase 3 of table paragraph 5.2.9)

» Decontamination equipment: (see paragraph 3.2 of Chapter 3).

5.2.7. UFTS Transportation system operation

Loading of packages onto the trailers, security, transportation, emergency response:

» Loading of packages onto the trailers, security, transportation as described in phases 4 and 5 of table
paragraph 5.2.9.

» Emergency response plan: see paragraph 9 of Appendix D.

« Real time tracking: see paragraph 9 of Appendix D.

5.2.8. Decommissioning

Where possible the equipment would be salvaged and decontaminated for sale and the remainder would
be sent to a disposal facility.

Some of the decontaminated equipment can be decontaminated on the current storage site and some of
them can be decontaminated at the Centralised Facility in order to avoid the transportation of
contaminated equipment (see paragraph 3.2 of Chapter 3).
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5.2.9. Table: Analysis of the operational phases of transport
N° STEP IN
PHASE DESIGNATION STUDIED IN | DESCRIPTION OF PHASE COMPONENTS DESCRIPTION OF COMPONENTS S[ﬁggER’XfAE
FIG. N° D.5.2
Phase 0 Modules in wet | Interim Initial phase 0
bays storage
Loading the Loading the modules Identical than the IFTC in the pool
Phase 1 modules into the UFTS into the packaging in <3 A~ 1.0,1.1
packaging in the the pool Decontamination of the IFTC/BM: | = ™
pool P identical as IFTC <3>
Pre-shipment
packaging UFTS Drainage 20,21
preparation
IFTC/BM : See section 2.4.7.1.3
Packaging of D#5
Figure N°5 in Appendix A
Drying the cavity Vacuum circuit Alrlwater separator, pump,
Phase 2 vacuum gauges, valves,
Filling the cavity with N Airfwater separator , pump,
; Vacuum circuit | vacuum gauges, valves,
helium >
compressed air line
Leaktightness check Lea!(tlghtness
equipment
Depressurlsmg the Vacuum circuit
cavity
Unloading the
Internal transfer ;
of the packaging UFTS packaging from the Gantry crane 60 tons
trolley
Ilir::itg:mg the impact Gantry crane For the impact limiter
Radiological control of | Non
the Transportation contamination, | “Smear test”, Radiameter 3.0,3.1
cask Dose Rate
Approach of the Trolley Trolley with tractor
Trolley
Phase 3 Non
Radiological control of S “ . .
the Trolley contamination, Smear test”, Radiameter
Dose Rate
Loading of the
Transportation cask on
the Trolley
Radiological control of | Non
the Transportation contamination, | “Smear test”, Radiameter
cask and the Trolley Dose Rate
Internal transfer Tie down
Loading the Radiological control of | Non
Transportation UFTS the Transportation contamination, | “Smear test”, Radiameter 4.0,4.1
cask on a trailer cask Dose Rate
Open the weather Weather cover
cover
Loading the . .
Transportation cask Gantry Crane With 1 hoist (of 60 tons for the
. IFTC/BM)
on a trailer
Phase 4 Lifting Beam To carry of the IFTC/BM similar
for packaging to the IFTC, <3>)
- Modified 48 foot flatted trailer
Trailer with integrated tie-down
. - Trailer equipped with hydraulic
(Appendix A, L .
. o or air ride suspension to
Figures N°13, )
14) cushion the load
- Trailer equipped with four axles
- One loaded cask per trailer
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N° STEP IN
SEQUENCE
PHASE DESIGNATION STUDIED IN DESCRIPTION OF PHASE COMPONENTS DESCRIPTION OF COMPONENTS DIAGRAM
FIG. N° D.5.2
- Standard commercial tractor
Tractor sufficient for the loaded weight
(Appendix A, - The weight for the fuelled
Figure N°14) reference tractor is roughly
9,075 kg.
Packaging tie-down on | —. Similar to the Tie down of the
the trailer Tie down IFTC . .
(Appendix A, Figure N° 15, <3>)
Check the condition of
the packaging, trailer
Fit the transport seals
Close the weather Weather cover
cover
. . Non
Radlolo_glcal control of contamination, | “Smear test”, Radiameter
the trailer
Dose Rate
Road transportation of
Road the Transportation_ '
transportation UFTS cask from the‘Fa(:lIlty 5.0
Phase 5 to the Centralised
Facility
tF:aeSILitrlmge Appendix H
Unloading of the Unloading of the
Phase 6 | Transportation DGRJ/CES | Transportation cask 6.0
cask from the trailer
Internal transfer
Phase7 |ofloaded 1 pepices 7.0
Transportation
cask
Unloading the
Phase g | Dasketsfromthe | nop opg
Transportation
cask
Storage of the
baskets on the
Phase 9 Centralised DGR/CES
Facility
Road
transportation of
the empty
Phase 10 | Transportation DGRI/CES
cask from the
Centralised

Facility
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FORM OF STORAGE
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6. POINT LEPREAU

Baskets in Silo (See Appendix B, Table N° 4)

From Point Lepreau Facility to the Centralised Facility

Quantity of bundles to be transported from 2035 to 2064: see Appendix B, Table N°1.

6.1. MODE AND ROUTE DEVELOPMENT

Feasibility of transporting used fuel from the different current storage site to the centralised facility.
Viability of shipping by road and the identification of a preferred shipping route.

Road transport is clearly feasible from Point Lepreau [<52>, <55>, <53>, <56>, <27> and <54>]. The
public road system is adequate to support the transport, taking into account use of legal weight and size
loads. Given the distance from either of the hypothesised northern or southern Ontario storage facilities,
road transport from Point Lepreau would represent the longest shipment distances and durations for the
entire program.

Based on a site evaluation, it is predicted that strengthening and re-grading of facility roadways would be
necessary to support on-site transport. Such infrastructure improvements would be necessary for road
transport, as well as to support transport to a railway or a waterway. Accordingly, such improvements are
deemed necessary for the program.

Additionally, given the distances involved, keyed to availability of a finite number of transport vehicles,
removal of the used fuel from Point Lepreau would be a lengthy process. It would also be difficult to obtain
savings in shipment times and costs that could be obtained through economies of scale available through
rail or water transport.

6.2. NUCLEAR FACILITY LOADING

Receive and prepare the used fuel and packages for loading, prepare packages for loading into
transportation packages, pre-shipment tests, and prepare transportation package for transfer to a trailer.

See phases 3, 4, 5 of paragraph 6.9 of the present document.

6.3. TRANSPORTER (VEHICLE)

Conceptual design of trailer and tractors (phase 6 of table paragraph 6.9)

6.3.1. Trolley with tractor

In order to transfer:
e The baskets from the silo to the packaging (phases 2 and 3 of table paragraph 6.9),

6.3.1.1. Bogie pulley drive system
In order to transfer:
e The IFTC/BM in the hot cell (phase 3 of table paragraph 6.9),

e The IFTC/BM to the pre-shipment packaging area (phase 4 of table paragraph 6.9),
e The IFTC/BM to the shipment area (phases 5 and 6 of table paragraph 6.9),
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6.3.2. Trailer for the road transportation (phase 6 of table paragraph 6.9)

« Modified 48 foot flatted trailer with integrated tie-down

« Trailer equipped with hydraulic or air ride suspension to cushion the load
e Trailer equipped with four axles

e One loaded cask per trailer

e 2 drivers and no escort

6.3.3. Tractor for the road transportation (phase 6 of table paragraph 6.9)

e Standard commercial tractor sufficient for the loaded weight
« The weight for the fuelled reference tractor is roughly 9,075 kg.

6.3.4. Weather cover for the road transportation (phase 7 of table paragraph 6.9)

« Rolling removable plastic weather cover in order to protect the Transportation cask from rain and to
not have a publicly Transportation cask. Two men (one on each side of the trailer) can manually open
or close the weather cover which can rolls on a rail fixed on the frame of the Transportation cask.

« Holes and a ventilation shaft on the top of the cover are calculated to create an adequate draught
around the Transportation cask during the transport. The weather cover is composed with two parts:
one with a fixed metallic panel at the rear side, one with a fixed metallic panel at the front side. The
weather cover can be taken off from the trailer with a specific frame fixed at the rear side of the frame
for the Transportation cask.

6.3.5. Frame of the Transportation cask for the road transportation

Specific frame to fix the Transportation cask and to have an evenly distributed load on the axles. This
frame is fitted to the vehicle with twistlock devices plus a metal fitting designed for the appropriate
accelerations. The numbers of attachments for the frame means it is still better to remove the cask from
the frame, rather than taking than cask and the frame as unit during intermodal transfers.

The weather cover can rolls on a rail fixed on the frame of the Transportation cask. A drip pan is installed
under the frame in order to collect the drain of water coming from the condensation of the Transportation
cask. A manual valve with a padlock is installed at the lower level of the drip pan in order to collect the
water.

6.3.6. Specific equipment

e« GPS antenna (tracking) on the tractor
e Turning light (“Girophare”) on the tractor
* Tools box adapted to the Transportation cask

6.4. TRANSPORTATION SYSTEM MAINTENANCE FACILITY

Design, procurement and construction of maintenance equipment, and the commissioning of the
maintenance facility for UFTS:

* Maintenance equipment for IFTC/BM: shared facility at the centralised site as developed in
paragraph 3.2 of Chapter 3.

« Maintenance equipment for Trailer: shared facility at the centralised site (see paragraph 3.3 of
Chapter 3).

« Maintenance equipment for Tractor: shared facility at the centralised site (see paragraph 3.3 of
Chapter 3).
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6.5. CAsKs

Conceptual design for the Transportation package and tie-down systems for UFTS:
¢ Tie-down: similar to the IFTC.

* IFTC/BM: See chapter 2, section 2.4.7.1.3, Figure N° 5 of Appendix A, Appendix C.

6.6. UFTS AUXILIARY EQUIPMENT
Conceptual design for Auxiliary equipment work:

« Leakage and purging equipment :
One complete equipment with vacuum pumps and gauges (see phase 4 of table paragraph 6.9)

¢ Gantry Crane :
One for installing the Transfer flask on the top of the hot cell (see phase 3 of table paragraph 6.9)
One for loading the transportation cask on the trailer (see phase 6 of table paragraph 6.9)

e Lifting beam :
One for the Transfer flask (see phase 3 of table paragraph 6.9)
One for the Transportation cask (see phases 5 and 6 of table paragraph 6.9)
One for the impact limiter of the packaging (see phase 4 of table paragraph 6.9)

« Decontamination equipment (see paragraph 3.2 of Chapter 3).

6.7. UFTS TRANSPORTATION SYSTEM OPERATION

Loading of packages onto the trailers, security, transportation, emergency response:

« Loading of packages onto the trailers, security, transportation as described in phase 6 of table
paragraph 6.9

« Emergency response plan: see paragraph 9 of Appendix D.

« Real time tracking: see paragraph 9 of Appendix D.

6.8. DECOMMISSIONING

Where possible the equipment would be salvaged and decontaminated for sale and the remainder would
be sent to a disposal facility.

Some of the decontaminated equipment can be decontaminated on the current storage site and some of
them can be decontaminated at the Centralised Facility in order to avoid the transportation of
contaminated equipment (see paragraph 3.2 of Chapter 3).
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6.9. TABLE : ANALYSIS OF THE OPERATIONAL PHASES OF TRANSPORT
N° STEP IN
PHASE DESIGNATION STUDIED IN | DESCRIPTION OF PHASE COMPONENTS DESCRIPTION OF COMPONENTS SSQAEE’X(,\:AE
FIG. N° D.6
Phase 0 | Baskets in Silo Interim Initial phase 0
storage
Unloading of the
Phase 1 baskets from the | Interim 1.0, 1.1,
Silo into the storage 1.2
transfer flask
Internal transfer Interim
Phase 2 | of the transfer storage 2.0
flask
Similar to Gentilly 2: Appendix A,
Figure N°10
- Shielded fuel transfer cask
- 26 tons with 60 bundles basket
Loading the and with irradiated fuel
baskets from the With a gantry crane , - “Sliding” gate
transfer flask UFTS place the transfer flask | Transfer flask - Electric hoist for lifting or 3.0
into the on the hot cell lowering a basket into the
packaging IFTC/BM
- Chain
- Basket lifting grapple
Phase 3 - Shielding
Gantry crane For the Transfer flask
Lifting Beam for
the Transfer
flask
With the hoist N°1, IFTC/BM: See chapter 2., section
open the lid of the Packaging 2.4.7.1.3 of D#5 3.0
packaging in a hot cell. Appendix A, Figure N° 6
With hoist N°2 Load
the baskets into the 3.1
packaging
Pre-shipment ) . Air/water separator , pump,
packaging UFTS Drying the cavity Vacuum circuit | vacuum gauges, valves, work 4.0
preparation plate-form for bolt the lid
- Lo Air/water separator , pump,
Eg:'i:?nthe cavity with Vacuum circuit | vacuum gauges, valves,
Phase 4 compressed air line
Leaktightness check Lea!(tlghtness
equipment
Depressunsmg the Vacuum circuit
cavity
Installing the impact
limiter
Ior]lt;er:gal transfer Radiological control of | Non
) UFTS the Transportation contamination, | “Smear test”, Radiameter 5.0
Transportation cask Dose Rate
cask
Approach of the Bogie | Bogie Bogie with pulley drive system 5.0
Radiological control of Non
the Bo ige contamination, | “Smear test”, Radiameter 5.0
Phase 5 9 Dose Rate
Loading of the
Transportation cask on 5.0
the Bogie
Radiological control of | Non
the Transportation contamination, | “Smear test”, Radiameter 5.0
cask and the bogie Dose Rate
Internal transfer Tie down Similar to the Tie down of the 5.1

IFTC
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N° STEP IN
SEQUENCE
PHASE DESIGNATION STUDIED IN | DESCRIPTION OF PHASE COMPONENTS DESCRIPTION OF COMPONENTS DIAGRAM
FIG. N° D.6
Loading the Radiological control of | Non
Transportation UFTS the Transportation contamination, | “Smear test”, Radiameter 6.0
cask on a trailer cask Dose Rate
Open the weather Weather cover 6.0
cover
Loading the . .
Transportation cask on | Gantry Crane With 1 hoist (of 60 tons for the 6.0
) IFTC/BM)
a trailer
Lifting Beam To carry of the IFTC/BM (similar 6.0
for packaging to the IFTC, <3>) )
- Modified 48 foot flatted trailer
Trailer W|th mtegrgted t|e-QOwn _
. - Trailer equipped with hydraulic
(Appendix A, L .
Fiqures N°13 or air ride suspension to 6.0
g ' cushion the load
14) . - .
- Trailer equipped with four axles
Phase 6 - One loaded cask per trailer
- Standard commercial tractor
Tractor sufficient for the loaded weight
(Appendix A, - The weight for the fuelled 6.0
Figure 14) reference tractor is roughly
9,075 kg.
packaging tie-down on Similar to the Tie down of the
ging Tie down IFTC. (Appendix A, Figure N°15, 6.1
the trailer
<3>)
Check the condition of
; . 6.1
the packaging, trailer
Fit the transport seals 6.1
Close the weather Weather cover 6.1
cover
. . Non
Radlolqgu:al control of contamination, | “Smear test”, Radiameter 6.1
the trailer
Dose Rate
Road transportation of
Road the Transportation
transportation UFTS cask from the Facility 7.0
Phase 7 P to the Centralised
Facility
Real time .
tracking Appendix H 7.0
Unloading of the Unloading of the
Phase 8 | Transportation DGR/CES | Transportation cask 8.0
cask from the trailer
Internal transfer
Phaseg |ofloaded 1 hepicEs
Transportation
cask
Unloading the
Phase 10 | RaSkets fromthe | o p opg
Transportation
cask
Storage of the
baskets on the
Phase 11 Centralised DGR/CES
Facility
Road
transportation of
the empty
Phase 12 | Transportation DGR/CES
cask from the
Centralised

Facility
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FORM OF STORAGE
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7. CHALK RIVER

Baskets in Silo (See Appendix B, Table N° 4)

From NPD Facility to the Centralised Facility

Quantity of bundles to be transported from 2035 to 2064: see Appendix B, Table N°1.
7.1. MODE AND ROUTE DEVELOPMENT

Feasibility of transporting used fuel from the different current storage site to the centralised facility.
Viability of shipping by road and the identification of a preferred shipping route.

Road transport is clearly feasible from Chalk River [<52>, <53>, <56>, <27> and <54>]. The public road
system is generally adequate to support the lower volume shipments from this site, however some
improvement may be necessary to public roadways at the time of shipment. On-site roadways would also
likely require strengthening and re-grading (especially noting the grade leaving the site storage area).

Road transport would be appropriate for Chalk River used fuel being transferred to either the northern or
southern Ontario repository. This transport mode is consistent with the volume of used fuel to be removed
from the site.

7.2. NUCLEAR FACILITY LOADING

Receive and prepare the used fuel and packages for loading, prepare packages for loading into
transportation packages, pre-shipment tests, and prepare transportation package for transfer to a trailer.

See phases 3, 4, 5 of paragraph 2.11 of the present document.

7.3. TRANSPORTER (VEHICLE)

Conceptual design of trailer and tractors (phase 6 of table paragraph 7.9)

7.3.1. Trolley with tractor

In order to transfer:

« The baskets from the silo to the packaging (phases 2 and 3 of table paragraph 7.9).

7.3.2. Bogie pulley drive system
In order to transfer:
e The IFTC/BM in the hot cell (phase 3 of table paragraph 7.9),

« The IFTC/BM to the pre-shipment packaging area (phase 4 of table paragraph 7.9),
e The IFTC/BM to the shipment area (phases 5 and 6 of table paragraph 7.9).
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7.3.3. Trailer for the road transportation (phase 6 of table paragraph 7.9)

« Modified 48 foot flatted trailer with integrated tie-down

« Trailer equipped with hydraulic or air ride suspension to cushion the load
e Trailer equipped with four axles

« One loaded cask per trailer

e 2 drivers and no escort

7.3.4. Tractor for the road transportation (phase 6 of table paragraph 7.9)

e Standard commercial tractor sufficient for the loaded weight
« The weight for the fuelled reference tractor is roughly 9,075 kg.

7.3.5. Weather cover for the road transportation (phase 7 of table paragraph 7.9)

« Rolling removable plastic weather cover in order to protect the Transportation cask from rain and to
not have a publicly Transportation cask. Two men (one on each side of the trailer) can manually open
or close the weather cover which can rolls on a rail fixed on the frame of the Transportation cask.

« Holes and a ventilation shaft on the top of the cover are calculated to create an adequate draught
around the Transportation cask during the transport. The weather cover is composed with two parts:
one with a fixed metallic panel at the rear side, one with a fixed metallic panel at the front side. The
weather cover can be taken off from the trailer with a specific frame fixed at the rear side of the frame
for the Transportation cask.

7.3.6. Frame of the Transportation cask for the road transportation

Specific frame to fix the Transportation cask and to have an evenly distributed load on the axles. This
frame is fitted to the vehicle with twistlock devices plus a metal fitting designed for the appropriate
accelerations. The numbers of attachments for the frame means it is still better to remove the cask from
the frame, rather than taking than cask and the frame as unit during intermodal transfers.

The weather cover can rolls on a rail fixed on the frame of the Transportation cask. A drip pan is installed
under the frame in order to collect the drain of water coming from the condensation of the Transportation
cask. A manual valve with a padlock is installed at the lower level of the drip pan in order to collect the
water.

7.3.7. Specific equipment

e« GPS antenna (tracking) on the tractor
e Turning light (“Girophare”) on the tractor
* Tools box adapted to the Transportation cask

7.4. TRANSPORTATION SYSTEM MAINTENANCE FACILITY

Design, procurement and construction of maintenance equipment, and the commissioning of the
maintenance facility for UFTS:

« Maintenance equipment for IFTC/BM: shared facility at the centralised site as developed in
paragraph 3.2 of Chapter 3.

« Maintenance equipment for Trailer: shared facility at the centralised site (see paragraph 3.3 of
Chapter 3).

« Maintenance equipment for Tractor: shared facility at the centralised site (see paragraph 3.3 of
Chapter 3).
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7.5. CASKS

Conceptual design for the Transportation package and tie-down systems for UFTS:
¢ Tie-down: similar to the IFTC.

* IFTC/BM: See chapter 2, section 2.4.7.1.3, Figure N° 6 of Appendix A, Appendix C.

7.6. UFTS AUXILIARY EQUIPMENT
Conceptual design for Auxiliary equipment work:

* Leakage and purging equipment:
One complete equipment with vacuum pumps and gauges (see phase 4 of table paragraph 7.9)

¢ Gantry Crane :
One for installing the Transfer flask on the top of the hot cell (see phase 3 of table paragraph 7.9)
One for loading the Transportation cask on the trailer (see phase 6 of table paragraph 7.9)

e Lifting beam :
One for the Transfer flask (see phase 3 of table paragraph 7.9)
One for the Transportation cask (see phase 6 of table paragraph 7.9)
One for the impact limiter of the packaging (see phase 4 of table paragraph 7.9)

« Decontamination equipment (see paragraph 3.2 of Chapter 3).

7.7. UFTS TRANSPORTATION SYSTEM OPERATION

Loading of packages onto the trailers, security, transportation, emergency response:

« Loading of packages onto the trailers, security, transportation as described in phase 6 of table
paragraph 7.9

« Emergency response plan: see paragraph 9 of Appendix D.

« Real time tracking: see paragraph 9 of Appendix D.

7.8. DECOMMISSIONING

Where possible the equipment would be salvaged and decontaminated for sale and the remainder would
be sent to a disposal facility.

Some of the decontaminated equipment can be decontaminated on the current storage site and some of
them can be decontaminated at the Centralised Facility in order to avoid the transportation of
contaminated equipment (see paragraph 3.2 of Chapter 3).
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7.9. TABLE : ANALYSIS OF THE OPERATIONAL PHASES OF TRANSPORT
N° STEP IN
PHASE DESIGNATION STUDIED IN | DESCRIPTION OF PHASE COMPONENTS DESCRIPTION OF COMPONENTS SSQAEE’X(,\:AE
FIG. N° D.7
Phase 0 | Baskets in Silo Interim Initial phase 0
storage
Unloading of the
Phase 1 br_clskgts from the | Interim 1.0, 1.1,
Silo into the storage 12
transfer flask
Internal transfer Interim
Phase 2 | of the transfer 2.0
flask storage
Similar to Gentilly 2 : Appendix A,
Figure N°10
- Shielded fuel transfer cask
- 26 tons with 60 bundles basket
Loading the and with irradiated fuel
baskets from the With a gantry crane , - “Sliding” gate
transfer flask UFTS place the transfer flask | Transfer flask - Electric hoist for lifting or 3.0
into the on the hot cell lowering a basket into the
packaging IFTC/BM
- Chain
- Basket lifting grapple
Phase 3 - Shielding
Gantry crane For the Transfer flask
Lifting Beam for
the Transfer
flask
With the hoist N°1, IFTC/BM: See chapter 2., section
open the lid of the Packaging 2.4.7.1.3 of D#5 3.0
packaging in a hot cell. Appendix A, Figure N° 6
With hoist N°2 Load
the baskets into the 31
packaging
Pre-shipment Drving the cavit Air/water separator , pump,
packaging UFTS ving Y Vacuum circuit | vacuum gauges, valves, work 4.0
preparation plate-form for bolt the lid
- Lo Air/water separator , pump,
Egll'ig?nthe cavity with Vacuum circuit | vacuum gauge's,'valves,
compressed air line
Phase 4 Leaktightness
Leaktightness check equipment
Depressurising the Vacuum circuit
cavity
Installing the impact
limiter
Lr}ttehrgal transfer Radiological cqntrol of | Non o _
. UFTS the Transportation contamination, | “Smear test”, Radiameter 5.0
Transportation
cask Dose Rate
cask
Approach of the Bogie | Bogie Bogie with pulley drive system 5.0
: . Non
Radlologmal control of contamination, | “Smear test”, Radiameter 5.0
the Bogie
Phase 5 Dose Rate
Loading of the
Transportation cask on 5.0
the Bogie
Radiological control of | Non
the Transportation contamination, | “Smear test”, Radiameter 5.0
cask and the bogie Dose Rate
Internal transfer Tie down Similar to the Tie down of the 5.1

IFTC




COGEMA LOGISTICS-DRP-DT 500276-B-005 Rev. : 00

Appendix D

Page : 74/91
N° STEP IN
SEQUENCE
PHASE DESIGNATION STUDIED IN | DESCRIPTION OF PHASE COMPONENTS DESCRIPTION OF COMPONENTS DIAGRAM
FIG.N°D.7
Loading the Radiological control of | Non
Transportation UFTS the Transportation contamination, | “Smear test”, Radiameter 6.0
cask on a trailer cask Dose Rate
Open the weather Weather cover 6.0
cover
Loading the - .
Transportation cask on | Gantry Crane With 1 hoist (of 60 tons for the 6.0
; IFTC/BM)
a trailer
Lifting Beam To carry of the IFTC/BM (similar 6.0
for packaging to the IFTC, <3>) )
- Modified 48 foot flatted trailer
Trailer W|th mtegre_lted t|e-QOwn _
. - Trailer equipped with hydraulic
(Appendix A, L .
. o or air ride suspension to 6.0
Figures N°13, ;
14) cushion the load
- Trailer equipped with four axles
Phase 6 - One loaded cask per trailer
- Standard commercial tractor
Tractor sufficient for the loaded weight
(Appendix A, - The weight for the fuelled 6.0
Figure 14) reference tractor is roughly
9,075 kg.
packaging tie-down on Similar to the Tie down of the
ging Tie down IFTC. (Appendix A, Figure N°15, 6.1
the trailer
<3>)
Check the condition of
; . 6.1
the packaging, trailer
Fit the transport seals 6.1
Close the weather Weather cover 6.1
cover
. . Non
Rad|olqg|cal control of contamination, | “Smear test”, Radiameter 6.1
the trailer
Dose Rate
Road transportation of
Road the Transportation
transportation UFTS cask from the Facility 7.0
Phase 7 P to the Centralised
Facility
Real time .
tracking Appendix H 7.0
Unloading of the Unloading of the
Phase 8 | Transportation DGR/CES | Transportation cask 8.0
cask from the trailer
Internal transfer
of loaded
Phase 9 Transportation DGR/CES
cask
Unloading the
Phase 10 | Paskets from the | 5op/cpg
Transportation
cask
Storage of the
Phase 11 |Pasketsonthe | nop cpg
Centralised
Facility
Road transpor-
tation of the
Phase 12 | EMPY Transpor- | nop/eeg

tation cask from
the Centralised
Facility
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8. GENTILLY

8.1. BASKETS IN SILO (SEE APPENDIX B, TABLE N° 4)

From Gentilly 1 to the Centralised Facility

Quantity of bundles to be transported from 2035 to 2064: see Appendix B, Table N°1.
8.1.1. Mode and route development

Feasibility of transporting used fuel from the different current storage site to the centralised facility.
Viability of shipping by road and the identification of a preferred shipping route.

Road transport is clearly feasible from the Gentilly sites [<52>, <53>, <56>, <27>, <54> and <57>]. The
public road system is generally adequate to support shipments from this site, however some improvement
may be necessary to public roadways at the time of shipment. (It should be noted that a review of the
bridge spanning the St. Lawrence River at Trois Rivieres was not specifically included herein).

On-site roadways would also likely require strengthening and re-grading. Such infrastructure
improvements would be necessary for road transport, as well as to support transport to a railway or a
waterway. Accordingly, such improvements are deemed necessary for the program.

8.1.2. Nuclear facility loading

Receive and prepare the used fuel and packages for loading, prepare packages for loading into
transportation packages, pre-shipment tests, and prepare transportation package for transfer to a trailer.

See phases 3, 4, 5 of paragraph 8.1.9 of the present document.

8.1.3. Transporter (vehicle)

Conceptual design of trailer and tractors (phase 6 of table paragraph 8.1.9)

8.1.3.1. Trolley with tractor

In order to transfer:
* The baskets from the silo to the packaging (phases 2 and 3 of table paragraph 8.1.9).

8.1.3.2. Bogie pulley drive system
In order to transfer:
e The IFTC/BM in the hot cell (phase 3 of table paragraph 8.1.9),

« The IFTC/BM to the pre-shipment packaging area (phase 4 of table paragraph 8.1.9),
« The IFTC/BM to the shipment area (phases 5 and 6 of table paragraph 8.1.9).
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8.1.3.3. Trailer for the road transportation (phase 6 of table paragraph 8.1.9)

« Modified 48 foot flatted trailer with integrated tie-down

e Trailer equipped with hydraulic or air ride suspension to cushion the load
e Trailer equipped with four axles

¢ One loaded cask per trailer

e 2drivers and no escort

8.1.3.4. Tractor for the road transportation (phase 6 of table paragraph 8.1.9)

e Standard commercial tractor sufficient for the loaded weight
e The weight for the fuelled reference tractor is roughly 9,075 kg.

8.1.3.5. Weather cover for the road transportation (phase 7 of table paragraph 8.1.9)

« Rolling removable plastic weather cover in order to protect the Transportation cask from rain and to
not have a publicly Transportation cask. Two men (one on each side of the trailer) can manually open
or close the weather cover which can rolls on a rail fixed on the frame of the Transportation cask.

« Holes and a ventilation shaft on the top of the cover are calculated to create an adequate draught
around the Transportation cask during the transport. The weather cover is composed with two parts:
one with a fixed metallic panel at the rear side, one with a fixed metallic panel at the front side. The
weather cover can be taken off from the trailer with a specific frame fixed at the rear side of the frame
for the Transportation cask.

8.1.3.6. Frame of the Transportation cask for the road transportation

Specific frame to fix the Transportation cask and to have an evenly distributed load on the axles. This
frame is fitted to the vehicle with twistlock devices plus a metal fitting designed for the appropriate
accelerations. The numbers of attachments for the frame means it is still better to remove the cask from
the frame, rather than taking than cask and the frame as unit during intermodal transfers.

The weather cover can rolls on a rail fixed on the frame of the Transportation cask. A drip pan is installed
under the frame in order to collect the drain of water coming from the condensation of the Transportation
cask. A manual valve with a padlock is installed at the lower level of the drip pan in order to collect the
water.

8.1.3.7. Specific equipment

e« GPS antenna (tracking) on the tractor
e Turning light (“Girophare”) on the tractor
* Tools box adapted to the Transportation cask

8.1.4. Transportation system maintenance facility

Design, procurement and construction of maintenance equipment, and the commissioning of the
maintenance facility for UFTS:

« Maintenance equipment for IFTC/BM: shared facility at the centralised site as developed in
paragraph 3.2 of Chapter 3.

« Maintenance equipment for Trailer: shared facility at the centralised site (see paragraph 3.3 of
Chapter 3).

« Maintenance equipment for Tractor: shared facility at the centralised site (see paragraph 3.3 of
Chapter 3).
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8.1.5. Casks

Conceptual design for the Transportation package and tie-down systems for UFTS:
¢ Tie-down: similar to the IFTC.

* IFTC/BM: See chapter 2, section 2.4.7.1.3, Figure N° 6 of Appendix A, Appendix C.

8.1.6. UFTS Auxiliary equipment
Conceptual design for Auxiliary equipment work:

* Leakage and purging equipment:
One complete equipment with vacuum pumps and gauges (see phase 4 of table paragraph 8.1.9)

¢ Gantry Crane :
One for installing the Transfer flask on the top of the hot cell (see phase 3 of table paragraph 8.1.9)
One for loading the Transportation cask on the trailer (see phase 6 of table paragraph 8.1.9)

e Lifting beam :
One for the Transfer flask (see phase 3 of table paragraph 8.1.9)
One for the transportation cask (see phase 6 of table paragraph 8.1.9)
One for the impact limiter of the packaging (see phase 4 of table paragraph 8.1.9)

« Decontamination equipment (see paragraph 3.2 of Chapter 3).

8.1.7. UFTS Transportation system operation

Loading of packages onto the trailers, security, transportation, emergency response:

« Loading of packages onto the trailers, security, transportation as described in phase 6 of table

paragraph 8.1.9
« Emergency response plan: see paragraph 9 of Appendix D.

« Real time tracking: see paragraph 9 of Appendix D.

8.1.8. Decommissioning

Where possible the equipment would be salvaged and decontaminated for sale and the remainder would

be sent to a disposal facility.

Some of the decontaminated equipment can be decontaminated on the current storage site and some of
them can be decontaminated at the Centralised Facility in order to avoid the transportation of

contaminated equipment (see paragraph 3.2 of Chapter 3).



COGEMA LOGISTICS-DRP-DT 500276-B-005 Rev. : 00 Appendix D
Page : 80/91
8.1.9. Table : Analysis of the operational phases of transport
N° STEP IN
PHASE DESIGNATION STUDIED IN | DESCRIPTION OF PHASE COMPONENTS DESCRIPTION OF COMPONENTS SSQA(L;E’X(,\:AE
FIG. N° D.8.1
Phase 0 | Baskets in Silo Interim Initial phase 0
storage
Unloading of the
Phase 1 br_clskgts from the | Interim 1.0, 1.1,
Silo into the storage 1.2
transfer flask
Internal transfer Interim
Phase 2 gf the transfer storage 2.0
ask
Similar to Gentilly 2 : Appendix A,
Figure N°10
- Shielded fuel transfer cask
- 26 tons with 60 bundles basket
Loading the and with irradiated fuel
baskets from the With a gantry crane , - “Sliding” gate
transfer flask UFTS place the transfer flask | Transfer flask - Electric hoist for lifting or 3.0
into the on the hot cell lowering a basket into the
packaging IFTC/BM
- Chain
- Basket lifting grapple
Phase 3 - Shielding
Gantry crane For the Transfer flask
Lifting Beam for
the Transfer
flask
With the hoist N°1, IFTC/BM : See chapter 2.,
open the lid of the Packaging section 2.4.7.1.3 of D#5 3.0
packaging in a hot cell. Appendix A, Figure N° 6
Load the baskets into
: 3.1
the packaging
Pre-shipment ) . Air/water separator , pump,
packag?ng UFTS Drying the cavity Vacuum circuit | vacuum gau%es, vales, v’\?ork 4.0
preparation plate-form for bolt the lid
- Lo Air/water separator , pump,
Eg::g?ﬂthe cavity with Vacuum circuit | vacuum gauges, valves,
compressed air line
Phase 4 Leaktightness
Leaktightness check )
equipment
Depressurising the Vacuum circuit
cavity
Installing the impact
limiter
Internal transfer Radiological control of | Non
of the Transpor- | UFTS the Transportation contamination, | “Smear test”, Radiameter 5.0
tation cask cask Dose Rate
Approach of the Bogie | Bogie Bogie with pulley drive system 5.0
. . Non
Radlologmal control of contamination, | “Smear test”, Radiameter 5.0
the Bogie D
ose Rate
Phase 5 Loading of the
Transportation cask on 5.0
the Bogie
Radiological control of | Non
the Transportation contamination, | “Smear test”, Radiameter 5.0
cask and the bogie Dose Rate
Internal transfer Tie down ﬁ:ernélar to the Tie down of the 5.1
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N° STEP IN
SEQUENCE
PHASE DESIGNATION STUDIED IN | DESCRIPTION OF PHASE COMPONENTS DESCRIPTION OF COMPONENTS DIAGRAM
FIG. N° D.8.1
Loading the Radiological control of | Non
Transportation UFTS the Transportation contamination, | “Smear test”, Radiameter 6.0
cask on a trailer cask Dose Rate
Open the weather Weather cover 6.0
cover
Loading the . .
Transportation cask on | Gantry Crane With 1 hoist (of 60 tons for the 6.0
; IFTC/BM)
a trailer
Lifting Beam To carry of the IFTC/BM (similar 6.0
for packaging to the IFTC, <3>) )
- Modified 48 foot flatted trailer
Trailer W|th mtegre_lted t|e-QOwn _
. - Trailer equipped with hydraulic
(Appendix A, L .
. o or air ride suspension to 6.0
Figures N°13, ;
14) cus_hlon the_ load _
- Trailer equipped with four axles
Phase 6 - One loaded cask per trailer
- Standard commercial tractor
Tractor sufficient for the loaded weight
(Appendix A, - The weight for the fuelled 6.0
Figure 14) reference tractor is roughly
9,075 kg.
packaging tie-down on Similar to the Tie down of the
ging Tie down IFTC. (Appendix A, Figure N°15, 6.1
the trailer
<3>)
Check the condition of
; . 6.1
the packaging, trailer
Fit the transport seals 6.1
Close the weather Weather cover 6.1
cover
. . Non
Rad|olqg|cal control of contamination, | “Smear test”, Radiameter 6.1
the trailer
Dose Rate
Road transportation of
Road the Transportation
Phase 7 transportation UFTS cask from the Facility 7.0
P to the Centralised
Facility
Real time .
tracking Appendix H 7.0
Unloading of the Unloading of the
Phase 8 | Transportation DGR/CES | Transportation cask 8.0
cask from the trailer
Internal transfer
of loaded
Phase 9 Transportation DGR/CES
cask
Unloading the
Phase 10 | Paskets from the | 5op/cpg
Transportation
cask
Storage of the
Phase 11 |Pasketsonthe | nop cpg
Centralised
Facility
Road
transportation of
the empty
Phase 12 | Transportation DGR/CES

cask from the
Centralised
Facility
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8.2. BASKETS IN CANSTOR (SEE APPENDIX B, TABLE N° 5)

From Gentilly 2 to the Centralised Facility

Quantity of bundles to be transported from 2035 to 2064: see Appendix B, Table N°1.

8.2.1. Mode and route development

Feasibility of transporting used fuel from the different current storage site to the centralised facility.
Viability of shipping by road and the identification of a preferred shipping route.

Road transport is clearly feasible from the Gentilly sites [<52>, <53>, <56>, <27>, <54> and <57>]. The
public road system is generally adequate to support shipments from this site, however some improvement
may be necessary to public roadways at the time of shipment. (It should be noted that a review of the
bridge spanning the St. Lawrence River at Trois Rivieres was not specifically included herein).

On-site roadways would also likely require strengthening and re-grading. Such infrastructure
improvements would be necessary for road transport, as well as to support transport to a railway or a
waterway. Accordingly, such improvements are deemed necessary for the program.

8.2.2. Nuclear facility loading

Receive and prepare the used fuel and packages for loading, prepare packages for loading into
transportation packages, pre-shipment tests, and prepare transportation package for transfer to a trailer.

See phases 3, 4, 5 of paragraph 8.2.9 of the present document.

8.2.3. Transporter (vehicle)

Conceptual design of trailer and tractors (phase 6 of table paragraph 8.2.9)

8.2.3.1. Trolley with tractor

In order to transfer:

e The baskets from the silo to the packaging (phases 2 and 3 of table paragraph 8.2.9),
8.2.3.2. Bogie pulley drive system

In order to transfer:

* The IFTC/BM in the hot cell (phase 3 of table paragraph 8.2.9),

e The IFTC/BM to the pre-shipment packaging area (phase 4 of table paragraph 8.2.9),
e The IFTC/BM to the shipment area (phases 5 and 6 of table paragraph 8.2.9).
8.2.3.3. Trailer for the road transportation (phase 6 of table paragraph 8.2.9)

* Modified 48 foot flatted trailer with integrated tie-down

» Trailer equipped with hydraulic or air ride suspension to cushion the load
e Trailer equipped with four axles

* One loaded cask per trailer

* 2 drivers and no escort

8.2.3.4. for the road transportation (phase 6 of table paragraph 8.2.9)

» Standard commercial tractor sufficient for the loaded weight
» The weight for the fuelled reference tractor is roughly 9,075 kg.
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8.2.3.5. Weather cover for the road transportation (phase 7 of table paragraph 8.2.9)

« Rolling removable plastic weather cover in order to protect the Transportation cask from rain and to
not have a publicly Transportation cask. Two men (one on each side of the trailer) can manually open
or close the weather cover which can rolls on a rail fixed on the frame of the Transportation cask.

* Holes and a ventilation shaft on the top of the cover are calculated to create an adequate draught
around the Transportation cask during the transport. The weather cover is composed with two parts:
one with a fixed metallic panel at the rear side, one with a fixed metallic panel at the front side. The
weather cover can be taken off from the trailer with a specific frame fixed at the rear side of the frame
for the Transportation cask.

8.2.3.6. Frame of the Transportation cask for the road transportation

Specific frame to fix the Transportation cask and to have an evenly distributed load on the axles. This
frame is fitted to the vehicle with twistlock devices plus a metal fitting designed for the appropriate
accelerations. The numbers of attachments for the frame means it is still better to remove the cask from
the frame, rather than taking than cask and the frame as unit during intermodal transfers.

The weather cover can rolls on a rail fixed on the frame of the Transportation cask. A drip pan is installed
under the frame in order to collect the drain of water coming from the condensation of the Transportation
cask. A manual valve with a padlock is installed at the lower level of the drip pan in order to collect the
water.

8.2.3.7. Specific equipment

» GPS antenna (tracking) on the tractor
e Turning light (“Girophare™) on the tractor
e Tools box adapted to the Transportation cask

8.2.4. Transportation system maintenance facility

Design, procurement and construction of maintenance equipment, and the commissioning of the
maintenance facility for UFTS:

e Maintenance equipment for IFTC/BM: shared facility at the centralised site as developed in
paragraph 3.2 of Chapter 3.

* Maintenance equipment for Trailer: shared facility at the centralised site (see paragraph 3.3 of
Chapter 3).

« Maintenance equipment for Tractor: shared facility at the centralised site (see paragraph 3.3 of
Chapter 3).

8.2.5. Casks

Conceptual design for the Transportation package and tie-down systems for UFTS:
*  Tie-down: similar to the IFTC.

» |IFTC/BM: See chapter 2, section 2.4.7.1.3, Figure N° 6 of Appendix A, Appendix C.
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8.2.6. UFTS Auxiliary equipment
Conceptual design for Auxiliary equipment work:

» Leakage and purging equipment :
One complete equipment with vacuum pumps and gauges (see phase 4 of table paragraph 8.2.9)

e Gantry Crane:
One for installing the Transfer flask on the top of the hot cell (see phase 3 of table paragraph 8.2.9)
One for loading the Transportation cask on the trailer (see phase 6 of table paragraph 8.2.9)

e Lifting beam :
One for the Transfer flask (see phase 3 of table paragraph 8.2.9)
One for the transportation cask (see phase 6 of table paragraph 8.2.9)
One for the impact limiter of the packaging (see phase 4 of table paragraph 8.2.9)

« Decontamination equipment (see paragraph 3.2 of Chapter 3).

8.2.7. UFTS Transportation system operation

Loading of packages onto the trailers, security, transportation, emergency response:

» Loading of packages onto the trailers, security, transportation as described in phase 6 of table

paragraph 8.2.9.
» Emergency response plan: see paragraph 9 of Appendix D.

« Real time tracking: see paragraph 9 of Appendix D.

8.2.8. Decommissioning

Where possible the equipment would be salvaged and decontaminated for sale and the remainder would

be sent to a disposal facility.

Some of the decontaminated equipment can be decontaminated on the current storage site and some of
them can be decontaminated at the Centralised Facility in order to avoid the transportation of

contaminated equipment (see paragraph 3.2 of Chapter 3).
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8.2.9. Table: Analysis of the operational phases of transport
N° STEP IN
PHASE DESIGNATION STUDIED IN | DESCRIPTION OF PHASE COMPONENTS DESCRIPTION OF COMPONENTS e
FIG. N° D.8.2
Baskets in Interim -
Phase 0 Canstor storage Initial phase 0
Unloading of the
Phase 1 bgsk(_ets from the | Interim 1.0, 1.1,
Silo into the storage 12
transfer flask
Internal transfer Interim
Phase 2 ?IL ;P'\(e transfer storage 2.0
Similar to Gentilly 2: Appendix A,
Figure N°10
- Shielded fuel transfer cask
- 26 tons with 60 bundles basket
Loading the and with irradiated fuel
baskets from the With a gantry crane , - “Sliding” gate
transfer flask UFTS place the transfer flask | Transfer flask - Electric hoist for lifting or 3.0
into the on the hot cell lowering a basket into the
packaging IFTC/BM
- Chain
- Basket lifting grapple
- Shielding
Phase 3
Gantry crane For the Transfer flask
Lifting Beam for
the Transfer
flask
With the hoist N°1, IFTC/BM : See chapter 2.,
open the lid of the Packaging section 2.4.7.1.3 of D#5 3.0
packaging in a hot cell. Appendix A, Figure N° 6
Load the baskets into
the packaging 3.1
Pre-shipment Drying the cavity Air/water separator , pump,
packaging UFTS Vacuum circuit | vacuum gauges, valves, work 4.0
preparation plate-form for bolt the lid
Filling the cavity with N Airfwater separator , pump,
helium Vacuum circuit | vacuum gauges, valves,
compressed air line
Phase 4 Leaktightness
Leaktightness check .
equipment
Depressurising the Vacuum circuit
cavity
Installing the impact
limiter
Ior;tteggal transfer Radiological co_ntrol of | Non o _
. UFTS the Transportation contamination, | “Smear test”, Radiameter 5.0
Transportation
cask Dose Rate
cask
Approach of the Bogie | Bogie Bogie with pulley drive system 5.0
. . Non
Phase 5 ;Zdéoé(;?écal control of contamination, | “Smear test”, Radiameter 5.0
Dose Rate
Loading of the
Transportation cask on 5.0
the Bogie
Radiological control of | Non
the Transportation contamination, | “Smear test”, Radiameter 5.0
cask and the bogie Dose Rate
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N° STEP IN
SEQUENCE
PHASE DESIGNATION STUDIED IN | DESCRIPTION OF PHASE COMPONENTS DESCRIPTION OF COMPONENTS DIAGRAM
FIG. N° D.8.2
Internal transfer Tie down ﬁ;[p(llar to the Tie down of the 5.1
Loading the Radiological control of | Non
Transportation UFTS the Transportation contamination, | “Smear test”, Radiameter 6.0
cask on a trailer cask Dose Rate
Open the weather Weather cover 6.0
cover
Loading the . .
Transportation cask on | Gantry Crane With 1 hoist (of 60 tons for the 6.0
; IFTC/BM)
a trailer
Lifting Beam To carry of the IFTC/BM (similar 6.0
for packaging to the IFTC, <3>) '
- Modified 48 foot flatted trailer
. with integrated tie-down
Trailer . . . .
(Appendix A - Tral!er‘eqmpped w!th hydraulic
A 01 or air ride suspension to 6.0
Figures N°13, .
14) cushlon thg load '
- Trailer equipped with four axles
Phase 6 - One loaded cask per trailer
- Standard commercial tractor
Tractor sufficient for the loaded weight
(Appendix A, - The weight for the fuelled 6.0
Figure 14) reference tractor is roughly
9,075 kg.
Packaging tie-down on Similar to the Tie down of the
ging tie-dow Tie down IFTC. (Appendix A, Figure N°15, 6.1
the trailer
<3>)
Check the condition of
: . 6.1
the packaging, trailer
Fit the transport seals 6.1
Close the weather Weather cover 6.1
cover
Radiological control of Non .
. contamination, | “Smear test”, Radiameter 6.1
the trailer
Dose Rate
Road transportation of
Road the Transportation
. UFTS cask from the Facility 7.0
Phase 7 transportation to the Centralised
Facility
Real time Appendix H 7.0
tracking pp )
Unloading of the Unloading of the
Phase 8 | Transportation DGRI/CES | Transportation cask 8.0
cask from the trailer
Internal transfer
Phase g |Ofloaded DGRICES
Transportation
cask
Unloading the
Phase 10 | Paskets from the | o op g
Transportation
cask
Storage of the
Phase 11 | asketsonthe | hopcpg
Centralised
Facility
Road transpor-
tation of the
Phase 12 | EMPLy Transpor-| oo cpg

tation cask from
the Centralised
Facility
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Key:
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9. CENTRALISED SITE
Quantity of bundles to be transported from 2035 to 2064: see Appendix A, Table N° 1.

9.1. MODE AND ROUTE DEVELOPMENT

In accordance with the shipment rate:

« Creation of an area to unload the Transportation cask from the trailer (scope of DGR/CES site).

9.2. TRANSPORTATION SYSTEM MAINTENANCE FACILITY

Design, procurement and construction of maintenance equipment, and the commissioning of the
maintenance facility for UFTS:

« Maintenance equipment for IFTC/BM: shared facility at the centralised site as developed in
paragraph 3.2 of Chapter 3.

« Maintenance equipment for Trailer: shared facility at the centralised site (see paragraph 3.3 of
Chapter 3).

« Maintenance equipment for Tractor: shared facility at the centralised site (see paragraph 3.3 of
Chapter 3).

9.3. UFTS TRANSPORTATION SYSTEM OPERATION

« Emergency response plan:

As described in chapter 4 of the present document an Emergency response plan for transportation, is
needed.

The crisis cell will be located in a specially built crisis room at the Centralised Facility fully equipped with
communication means (Vehicles tracking system, telephones, telefax, teleconference system,...) and all
the necessary documentation (regulations, maps, safety files, TERP (Transport Emergency Response
Plan) and specific plans,...).

The crisis room is operated permanently during our transports using the real Time tracking system:

* Location of the vehicle (trucks, wagons, ship) with the GPS system

e Transmission of information with the Inmarsat system

In addition, we are thinking that OPG, as COGEMA LOGISTICS needs to own a recovery system for
heavy casks. It may be needed if the casks are placed accidentally in a location where no classical
means of recovery can be efficiently used.

¢ Real time tracking:

As described in chapter 5 of the present document, dedicated sea and ground transports for UFTS can be

real time tracked from an OPG headquarters to be located at the Centralised Facility. Road vehicles,
railway wagons as well as dedicated vessels involved in the logistic network for UFTS can be equipped

with specific tracking systems.
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APPENDIX E: Conceptual design and description for all the UFTS components in the case of

“Mostly rail” mode for each current Storage Site
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1. INTERFACES FOR EACH CURRENT STORAGE SITE
Tables N°4, 5, 6, 7 and 8 of Appendix B.
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2. WHITESHELL

Baskets in Silo (See Appendix B, Table N° 4)
From Douglas Point Facility to the Centralised Facility
Quantity of bundles to transport from 2035 to 2064: see Appendix B, Table N° 2.

2.1. Mode and route development

Feasibility of transporting used fuel from the different current storage site to the centralised facility.
Viability of shipping by road and the identification of a preferred shipping route.

« Whiteshell includes a single facility: Whiteshell Laboratories. While the Whiteshell facility was not visited
as part of this review, the facility’s location, paired with the very small number of used fuel bundles to be
transported, suggests that road transport would be the most efficient means of completing the deliveries to
either the northern or southern Ontario regions. Accordingly, a specific investigation of rail and/or water
links was not conducted.

Recommendation: On the above basis, it is recommended that the small volume of used fuel originating
at the Whiteshell facility be transported by road.

The hypothesised routing would involve transport on the Trans Canada Highway to provincial roadways
[<52>, <63>, <27>and <54>].»
2.2. Nuclear facility loading

Receive and prepare the used fuel and packages for loading, prepare packages for loading into
transportation packages, pre-shipment tests, and prepare transportation package for transfer to a trailer.

See phases 3, 4, 5 of paragraph 2.9 of the present document.

2.3. Transporter (vehicle)

Conceptual design of trailer and tractors (phase 6 of table paragraph 2.9)

2.3.1. Trolley with tractor

In order to transfer:

e The baskets from the silo to the packaging (phase 2 of table paragraph 2.9),
e The full packaging from loading area of the packaging to the transportation area of the transportation
cask (phase 5 of table paragraph 2.9).

2.3.2. Trailer for the road transportation (phase 6 of table paragraph 2.9)

* Modified 48 foot flatted trailer with integrated tie-down

e Trailer equipped with hydraulic or air ride suspension to cushion the load
e Trailer equipped with four axles

¢ One loaded cask per trailer

e 2 drivers and no escort
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2.3.3. Tractor for the road transportation (phase 6 of table paragraph 2.9)

e Standard commercial tractor sufficient for the loaded weight
« The weight for the fuelled reference tractor is roughly 9,075 kg.

2.3.4. Weather cover for the road transportation (phase 7 of table paragraph 2.9)

« Rolling removable plastic weather cover in order to protect the Transportation cask from rain and to
not have a publicly Transportation cask. Two men (one on each side of the trailer) can manually open
or close the weather cover which can rolls on a rail fixed on the frame of the Transportation cask.

« Holes and a ventilation shaft on the top of the cover are calculated to create an adequate draught
around the Transportation cask during the transport. The weather cover is composed with two parts:
one with a fixed metallic panel at the rear side, one with a fixed metallic panel at the front side. The
weather cover can be taken off from the trailer with a specific frame fixed at the rear side of the frame
for the Transportation cask.

2.3.5. Frame of the Transportation cask for the road transportation

Specific frame to fix the Transportation cask and to have an evenly distributed load on the axles. This
frame is fitted to the vehicle with twistlock devices plus a metal fitting designed for the appropriate
accelerations. The numbers of attachments for the frame means it is still better to remove the cask from
the frame, rather than taking than cask and the frame as unit during intermodal transfers.

The weather cover can rolls on a rail fixed on the frame of the Transportation cask. A drip pan is installed
under the frame in order to collect the drain of water coming from the condensation of the Transportation
cask. A manual valve with a padlock is installed at the lower level of the drip pan in order to collect the
water.

2.3.6. Specific equipment

e« GPS antenna (tracking) on the tractor
e Turning light (“Girophare”) on the tractor
* Tools box adapted to the Transportation cask

2.4. Transportation system maintenance facility

Design, procurement and construction of maintenance equipment, and the commissioning of the
maintenance facility for UFTS:

« Maintenance equipment for IFTC/BM: shared facility at the centralised site as developed in
paragraph 3.2 of Chapter 3.

« Maintenance equipment for Trailer: shared facility at the centralised site (see paragraph 3.3 of
Chapter 3).

« Maintenance equipment for Tractor: shared facility at the centralised site (see paragraph 3.3 of
Chapter 3).
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2.5. Casks

Conceptual design for the Transportation package and tie-down systems for UFTS:
¢ Tie-down: similar to the IFTC.

* IFTC/BM: See chapter 2, section 2.4.7.1.3, Figure N° 6 of Appendix A, Appendix C.

2.6. UFTS Auxiliary equipment
Conceptual design for Auxiliary equipment work:

« Leakage and purging equipment :
One complete equipment with vacuum pumps and gauges (see phase 4 of table paragraph 2.9)

¢ Gantry Crane:
One for loading the baskets from the Transfer flask to the packaging (see phase 3 of table paragraph
2.9)
One for loading the Transportation cask on the trailer (see phase 6 of table paragraph 2.9)

e  Lifting beam:
One for the lid of the packaging (see phase 3 of table paragraph 2.9)
One for the Transfer flask (see phase 3 of table paragraph 2.9)
One for the packaging and transportation cask (see phases 5 and 6 of table paragraph 2.9)
One for the impact limiter of the Transportation cask (see phase 5 of table paragraph 2.9)

« Decontamination equipment (see paragraph 3.2. of Chapter 3).

2.7. UFTS Transportation system operation

Loading of packages onto the trailers, security, transportation, emergency response:

« Loading of packages onto the trailers, security, transportation as described in phase 6 of table
paragraph 2.9

« Emergency response plan: see paragraph 9 of Appendix E.

« Real time tracking: see paragraph 9 of Appendix E.

2.8. Decommissioning

Where possible the equipment would be salvaged and decontaminated for sale and the remainder would
be sent to a disposal facility.

Some of the decontaminated equipment can be decontaminated on the current storage site and some of
them can be decontaminated at the Centralised Facility in order to avoid the transportation of
contaminated equipment (see paragraph 3.2 of Chapter 3).
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2.9. Table: Analysis of the operational phases of transport

N° STEP IN
PHASE DESIGNATION STUDIED IN | DESCRIPTION OF PHASE COMPONENTS DESCRIPTION OF COMPONENTS S;QA(L;EIX('\?AE
FIG. N° E.2
Phase 0 | Baskets in Silo Interim Initial phase 0
storage
Unloading of the
Phase 1 bgskgts from the | Interim 1.0,1.1,
Silo into the storage 12,13
transfer flask
Internal transfer Interim
Phase 2 | of the transfer 2.0
storage
flask
packets from the With the ganty, take |
transfer flask the |m_pact limiter . IFTC/BM : See section 2.4.7.1.3
Phase 3 into the UFTS handling tool of the Packaging of D#5 3.0
packaging. packaging. Appendix A, Figure N° 6,
Note(1)
Impact limiter
handling tool of 3.0
the packaging ’
With 2 hoists (of 60 tons for the
Gantry crane IFTC/BM and T_ransfer _fla_sk and 30
10 tons for the impact limiter and '
the lid of IFTC/BM)
Raise the impact
P L 3.0
limiter and store itin a
place
With the gantry, take Lid handling
the lid handling tool of | tool of the 3.0
the packaging. packaging
Raise the lid and store
L 3.0
it in a place
Similar to Gentilly 2 : Shielded
fuel transfer cask, Appendix A,
Figure N°10
- 26 tons with 60 bundles basket
and with irradiated fuel
With the gantry, take - “Sliding” gate
the transfer flask Transfer flask - Electric hoist for lifting or 3.0
lowering a basket into the
IFTC/BM
- Chain
- Basket lifting grapple
- Shielding
Lifting Beam for
the Transfer 3.0
flask
Mate the transfer flask
with the flask lid of the Appendix A, Figure N°9 3.1
packaging.
Load the baskets. 31,32
With the gantry, take
off the transfer flask
Bolting of the lid with 3.3
the associated
platform
With the gantry, close
the packaging with the 3.3

lid.
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N° STEP IN
PHASE DESIGNATION STUDIED IN | DESCRIPTION OF PHASE COMPONENTS DESCRIPTION OF COMPONENTS S;%E’X(’\?AE
FIG. N° E.2
Pre-shipment Air/water separator , pum
Phase 4 | packaging UFTS Drying the cavity Vacuum circuit vacuum aup es valyvzs P. 4.0
preparation gauges, '
Filling the cavity with — Alrfwater separator , pump,
; Vacuum circuit | vacuum gauges, valves,
helium >
compressed air line
Leaktightness check Lea!(tlghtness
equipement
Depressurising the Vacuum circuit
cavity
Internal transfer Radiological control of Non .
Phase 5 ] UFTS . contamination, | “Smear test”, Radiameter 5.0
of the packaging the packaging
Dose Rate
Approach of the trolley | Trolley Trolley with tractor 5.0
. . Non
Radiological control of contamination, | “Smear test”, Radiameter 5.0
the trolley
Dose Rate
Installing the impact
e 5.0
limiter
Loading of the full
Transportation cask on 5.0
the trolley
Radiological control of | Non
the Transportation contamination, | “Smear test”, Radiameter 5.0
cask and the trolley Dose Rate
Internal transfer Tie down 5.1
Loading the Radiological control of | Non
Phase 6 | Transportation UFTS the Transportation contamination, | “Smear test”, Radiameter 6.0
cask on a trailer cask and the trailer Dose Rate
Open the weather Weather cover 6.0
cover
Loading the . .
Transportation cask Gantry Crane With 1 hoist (of 60 tons for the 6.0
g IFTC/BM)
on a trailer
Lifting Beam To carry of the IFTC/BM (similar 6.0
for packaging to the lifting beam of IFTC) )
- Modified 48 foot flatted trailer
. with integrated tie-down
Trailer . . ) .
(Appendix A - Tral!er_equped Wl_th hydraulic
. 0 o or air ride suspension to 6.0
Figures N°13, ;
14) cus_hlon thg load _
- Trailer equipped with four axles
- One loaded cask per trailer
- Standard commercial tractor
Tractor sufficient for the loaded weight
(Appendix A, - The weight for the fuelled 6.0
Figure N°14) reference tractor is roughly
9,075 kg.
Packaging tie-d Similar to the Tie down of the
ackaging tie-down on | 1, (oo IFTC 6.1
the trailer . .
(Appendix A, Figure N°15 , <3>)
Check the condition of
the Transportation 6.1
cask , trailer
Fit the transport seals 6.1
Close the weather Weather cover 6.1
cover
Radiological control of | Non
the trailer and the contamination, | “Smear test”, Radiameter 6.1
Transportation cask Dose Rate
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N° STEP IN
PHASE DESIGNATION STUDIED IN | DESCRIPTION OF PHASE COMPONENTS DESCRIPTION OF COMPONENTS SS%EX(’\:AE
FIG. N° E.2
Road transportation of
Road the Transportation
transportation UFTS cask from the Facility 7.0
Phase 7 P to the Centralised
Facility
Real time .
tracking Appendix H 7.0
Unloading of the Unloading of the
Phase 8 | Transportation DGR/CES | Transportation cask 8.0
cask from the trailer
Internal transfer
Phase9 |Ofloaded DGR/CES 9.0
Transportation
cask

Unloading the
Phase 10 | PaSkets from the | 5 p o
Transportation

cask

Storage of the
Phase 11 | Pasketsonthe | pop/orq
Centralised

Facility

Road
transportation of
the empty
Phase 12 | Transportation DGR/CES
cask from the
Centralised
Facility

Note (1): The removal of the flask and the replacement of the lid have to be co-ordinated, as it done at
present (throughout). The IFTC/BM lid could be designed to be suitable for this operation.

This operation has to repeated three times.
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Key:

FORM OF STORAGE VEHICLE PACKAGING
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TROLLEY WITH TRACTOR

IFTC/BN (BASKETS)

B
MODULE BOGIE WITH PULLY
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VESSEL (ISXDSCTP or 32 IFTC/BM)
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TRANSPORTATION CASK
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3. BRUCE

3.1. Modules in DSC (See Appendix B, Table N°8)

From WUFDSF to the Centralised Facility
Quantity of bundles to be transported from 2035 to 2064: see appendix B, Table N° 2.

3.1.1. Mode and route development

Feasibility of transporting used fuel from the different current storage site to the centralised facility.
Viability of shipping by road and the identification of a preferred shipping route.

Road: Road transport is clearly feasible from Bruce [<52>, <53>, <27>and <54>]. Public roadways are
adequate to support transport from the site. Some strengthening of on-site roadways may be
required to support the high volume of transports necessary for this portion of the shipping
campaign. Such infrastructure improvements would be necessary for road transport, as well as to
support transport to a railway or a waterway. Accordingly, such improvements are deemed
necessary for the program.

Given the volume of used fuel to be transported to the site, use of the road mode would result in a larger
number of individual shipments and offers the least potential for a consolidated transport program. The
term “consolidated” refers to the physical consolidation of cargo into larger consignments as well as to the
coordination of shipments between sites, according to the context.

Creation of two rail road terminals:

Example given Appendix G: Example of the COGEMA LOGISTICS road rail Terminal at Valognes.

3.1.2. Nuclear facility loading

Receive and prepare the used fuel and packages for loading, prepare packages for loading into
transportation packages, pre-shipment tests, and prepare transportation package for transfer to a trailer
and rail car.

See phases 1, 2 of paragraph 3.1.9 of the present document.

3.1.3. Transporter (vehicle)

3.1.3.1. Rail car (phase 5 of table paragraph 3.1.9)

The sample rail transportation system is predicated on the following elements:

e Thetrain is dedicated to movement of used fuel under exclusive use conditions;

« Use of depressed center, flat bed car see Appendix A, Figure N°16;

e Each flat car is loaded with two IFTC/BMs or one DSCTP;

e Each train equipped with locomotive and caboose;

e The locomotive is assumed to have sufficient power to safely and efficiently haul the load.
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3.1.3.2. Weather cover for the rail transportation (phase 5 of table paragraph 3.1.9)

« Rolling removable aluminium weather cover in order to protect the Transportation cask from rain and
to not have a publicly Transportation cask. One man can manually open or close the weather cover
which can rolls on a rail fixed on the frame of the rail car.

« Holes and a ventilation shaft on the top of the cover are calculated to create an adequate draught
around the Transportation cask during the transport. The weather cover is composed with two parts.
The real time tracking system is placed on the two parts (See Appendix H).

3.1.3.3. Specific equipment for the rail transportation

« GPS antenna (tracking) on the rail car (Appendix H)
* Tools box adapted to the Transportation cask

3.1.3.4. Trailer for the road transportation (phases 4, 8 of table paragraph 3.1.9)

« Modified 48 foot flatted trailer with integrated tie-down

e Trailer equipped with hydraulic suspension to cushion the load
e Trailer equipped with nine axles

¢ One loaded cask per trailer

e 2 drivers and an escort (see section 3.5.1 Chapter 3)

3.1.3.5. Tractor for the road transportation (phases 4, 8 of table paragraph 3.1.9)

e Standard commercial tractor sufficient for the loaded weight
e The weight for the fuelled reference tractor is roughly 11 t.

3.1.3.6. Weather cover for the road transportation (phases 3, 7 of table paragraph 3.1.9)

« Rolling removable plastic weather cover in order to protect the Transportation cask from rain and to
not have a publicly Transportation cask. Two men (one on each side of the trailer) can manually open
or close the weather cover which can rolls on a rail fixed on the frame of the Transportation cask.

« Holes and a ventilation shaft on the top of the cover are calculated to create an adequate draught
around the Transportation cask during the transport. The weather cover is composed with two parts:
one with a fixed metallic panel at the rear side, one with a fixed metallic panel at the front side. The
weather cover can be taken off from the trailer with a specific frame fixed at the rear side of the frame
for the Transportation cask.

3.1.3.7. Frame of the Transportation cask for the road transportation

Specific frame to fix the Transportation cask and to have an evenly distributed load on the axles. This
frame is fitted to the vehicle with twistlock devices plus a metal fitting designed for the appropriate
accelerations. The numbers of attachments for the frame means it is still better to remove the cask from
the frame, rather than taking than cask and the frame as unit during intermodal transfers.

The weather cover can rolls on a rail fixed on the frame of the Transportation cask. A drip pan is installed
under the frame in order to collect the drain of water coming from the condensation of the Transportation
cask. A manual valve with a padlock is installed at the lower level of the drip pan in order to collect the
water.
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3.1.3.8. Specific equipment

e« GPS antenna (tracking) on the tractor
e Turning light (“Girophare”) on the tractor
* Tools box adapted to the Transportation cask

3.1.4. Transportation system maintenance facility

Design, procurement and construction of maintenance equipment, and the commissioning of the
maintenance facility for UFTS:

 Maintenance Equipment for DSCTP: shared facility at the centralised site as developed in
paragraph 3.2 of Chapter 3.

« Maintenance Equipment for Rail car: shared facility at the centralised site (see paragraph 3.4 of
Chapter 3).

« Maintenance equipment for Trailer: shared facility at the centralised site (see paragraph 3.3 of
Chapter 3).

« Maintenance equipment for Tractor: shared facility at the centralised site (see paragraph 3.3 of
Chapter 3).

3.1.5. Casks

Conceptual design for the Transportation package and tie-down systems for UFTS:
e Tie-down: for DSCTP on railcar as described in <8> Appendix A, Figure N° 17.

« DSCTP: See Chapter 2, section 2.4.7.1.3, Figure N° 8 in Appendix A, Appendix C.

3.1.6. UFTS Auxiliary equipment
Conceptual design for Auxiliary equipment work:
¢ Gantry Crane:
One for the pre-shipment of the packaging (see phase 2 of table paragraph 3.1.9) and for loading the
Transportation cask on the trailer (see phase 3 of table paragraph 3.1.9).
One for loading the Transportation cask on the rail car (see phase 5 of table paragraph 3.1.9).
One for loading the Transportation cask on the trailer (see phase 7 of table paragraph 3.1.9).
e  Lifting beam:
One for the packaging (see phase 2 of table paragraph 3.1.9)
One for the impact limiter of the packaging (see phase 2 of table paragraph 3.1.9)
One for the Transportation cask (see phases 2, 3, 5, 7 of table paragraph 3.1.9)

« Decontamination equipment (see paragraph 3.2 of Chapter 3).
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3.1.7. UFTS Transportation system operation

Loading of Transportation cask onto the rail cars, security, transportation, emergency response:

« Loading of Transportation cask onto the trailer, the rail car, security, transportation as described in
phases 3, 5, 7 of table paragraph 3.1.9.

« Emergency response plan: see paragraph 9 of Appendix E.

« Real time tracking: see paragraph 9 of Appendix E.

3.1.8. Decommissioning

Where possible the equipment would be salvaged and decontaminated for sale and the remainder would
be sent to a disposal facility.

Some of the decontaminated equipment can be decontaminated on the current storage site and some of
them can be decontaminated at the Centralised Facility in order to avoid the transportation of
contaminated equipment (see paragraph 3.2 of Chapter 3).
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3.1.9. Table : Analysis of the operational phases of transport

N° STEP IN
PHASE DESIGNATION STUDIED IN | DESCRIPTION OF PHASE COMPONENTS DESCRIPTION OF COMPONENTS SEEIQAEE'X(KAE
FIG N° E.3.1
Phase 0 | Modules in DSC Interim Initial phase 0
storage
Phase 1 Ior]lt;ehrgagtsrgnsfer Isr:g:ggﬁe DSC, Appendix A, Figure N°7 1.0
Pre-shipment Radiological control of Non
Phase 2 | packaging UFTS ; contamination, | “Smear test”, Radiameter 2.0
. the packaging
preparation <8> Dose Rate
Transportation | hoe1p Appendix A, Figure N° 8
cask
Weather cover
Load impact limiter Gantry crane With 1 hoist (of 120 tons for the 20
onto rotation frame DSCTP) )
Rotation frame
Lifting Beam
impact limiter
Place DSC in bottom | Lifting Beam 21
impact limiter for packaging )
Place Top impact
e 2.2
limiter
Attach wire rape
h 2.3
assemblies
Rotation
Rotate frame equipment to 2.4
rotate the frame
Loading the Radiological control of | Non
Phase 3 | Transportation UFTS the packaging and the | contamination, | “Smear test”, Radiameter 3.0
cask on a trailer trailer Dose Rate
Open the weather Weather cover 3.0
cover
- Modified 48 foot flatted trailer
with integrated tie-down
. . Trailer - Trailer equipped with hydraulic
tgflt?;lge packaging (A_ppendix A, or air_ ride suspension to 3.1
Figure N°12) cushion the load
- Trailer equipped with nine axles
- One loaded cask per trailer
Tractor - Standard commercial tractqr
. sufficient for the loaded weight
(Appendix A, ; 3.1
Figure N°14) - The weight for thg fuelled
reference tractor is roughly 11 t.
Gantry crane With 1 hoist (of 120 tons for the 31
DSCTP) )
Packaging tie-down on | - Similar to the Tie—'down of the
the trailer Tie-down DSCTP f_or the_rall 3.1
(Appendix A, Figure N°17 , <8>)
Check the condition of
: . 3.1
the packaging, trailer
Fit the transport seals 3.1
Close the weather Weather cover 3.1
cover
Radiological control of | Non
the trailer and of the contamination, | “Smear test”, Radiameter 3.1
Transportation cask Dose Rate
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N° STEP IN
PHASE DESIGNATION STUDIED IN | DESCRIPTION OF PHASE COMPONENTS DESCRIPTION OF COMPONENTS SS%EX(I\:AE
FIG. N° E.3.1
Road transportation of
Road the Transportation_ _
Phase 4 | transportation UFTS cask from the EaC|I|ty 4.0
to the Road Rail
Terminal
Real time Appendix H 4.0
tracking pp )
Egsgf/;a(;lf the Radiological control of | Non o _
Phase 5 ) UFTS the Transportation contamination, | “Smear test”, Radiameter 5.0
Transportation .
cask and the rail car Dose Rate
cask
Open the weather
covers of the trailer Weather covers
and of the rail car
Loading the packaging . .
from the trailer to the Gantry Crane \évétg%Pr;o'St (of 120 tons for the
rail car
Lifting Beam
for
Transportation <8>
cask
- The train is dedicated to
movement of used fuel under
exclusive use conditions;
- Use of depressed centre, flat
. bed car;
FAaF;IpZ?]LiX A, - Each flat ca.r is loaded with two
Figure 16 <3>) Transport.atlon pasks; '
- Each train equipped with
locomotive and caboose;
- The locomotive is assumed to
have sufficient power to safely
and efficiently haul the load.
R Tie-down of the DSCTP for the
Packaging tie-down on Ti :
the rail car ie down rail . .
(Appendix A, Figure N°17 , <8>)
Check the condition of
the packaging, rail car
Fit the transport seals
Close the Weat'her Weather cover
cover of the rail car
Radiological control of | Non
the rail car and of the | contamination, | “Smear test”, Radiameter
Transportation cask Dose Rate
Rail transportation of
Phase 6 | & UFTS meg?nqﬁnmmz il 6.0
ase . cask from the road rai .
transportation terminal to the rail
road terminal
_I?;egk':'rllr;e Appendix H
Rail/Road Radiological control of
transfer of the the Transportation Non .
Phase 7 ) UFTS : contamination, | “Smear test”, Radiameter 7.0
Transportation cask, the rail car and Dose Rate

cask

the trailer

Open the weather
covers of the trailer
and of the rail car

Weather covers

Loading the packaging
from the rail car to the
trailer

Gantry Crane

With 1 hoist (of 120 tons for the
DSCTP)

Lifting Beam
for Transpor-
tation cask

<8>
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N° STEP IN
PHASE DESIGNATION STUDIED IN | DESCRIPTION OF PHASE COMPONENTS DESCRIPTION OF COMPONENTS S;%EIX(,\?AE
FIG. N° E.3.1
- Modified 48 foot flatted trailer
with integrated tie-down
Trailer - Trai!er_equipped wi_th hydraulic
(Appendix A, or air ride suspension to
Figure N°12.) cus_hlon the_ load o
- Trailer equipped with eight
axles
- One loaded cask per trailer
- Standard commercial tractor
Tractor sufficient for the loaded weight
(Appendix A, - The weight for the fuelled
Figure N°14) reference tractor is roughly
9,075 kg.
Packaging tie-down on | - Similar to the Tie-'down of the
the trailer Tie down DSCTP f_or the'rall
(Appendix A, Figure N°17 , <8>)
Check the condition of
the packaging, trailer
Fit the transport seals
Close the weather Weather cover
cover
Radiological control of | Non
the trailer and of the contamination, | “Smear test”, Radiameter
Transportation cask Dose Rate
Road transportation of
Road the Transportatiqn
Phase 8 . UFTS cask from the rail road 8.0
transportation .
terminal to the
Centralised Facility
$gﬂktilr?;]e Appendix H
Unloading of the Unloading of the
Phase 9 | Transportation DGR/CES | Transportation cask
cask from the trailer
Phase 10 Internal transfer DGR/CES

of the packaging
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FORM OF STORAGE
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3.2. Trays In wet bays (See Appendix B, Table N° 6)

From Bruce B to the Centralised Facility
Quantity of bundles to be transported from 2035 to 2064: see Appendix B, Table N°2.

3.2.1. Mode and route development

Feasibility of transporting used fuel from the different current storage site to the centralised facility.
Viability of shipping by road and the identification of a preferred shipping route.

Road: Road transport is clearly feasible from Bruce [<52>, <53>, <27>and <54>]. Public roadways are
adequate to support transport from the site. Some strengthening of on-site roadways may be
required to support the high volume of transports necessary for this portion of the shipping
campaign. Such infrastructure improvements would be necessary for road transport, as well as to
support transport to a railway or a waterway. Accordingly, such improvements are deemed
necessary for the program.

Given the volume of used fuel to be transported to the site, use of the road mode would result in a larger
number of individual shipments and offers the least potential for a consolidated transport program. The
term “consolidated” refers to the physical consolidation of cargo into larger consignments as well as to the
coordination of shipments between sites, according to the context.

Creation of two rail road terminals :
Example given Appendix G: Example of the COGEMA LOGISTICS road rail Terminal at Valognes.
3.2.2. Nuclear facility loading

Receive and prepare the used fuel and packages for loading, prepare packages for loading into
transportation packages, pre-shipment tests, and prepare transportation package for transfer to a trailer
and rail car.

See phases 3, 4 of paragraph 3.2.9 of the present document.

3.2.3. Transporter (vehicle)

3.2.3.1. Trolley with tractor

In order to transfer:

« The full packaging from loading area of the packaging to the transportation area of the transportation
cask (phases 2 to 5 of table paragraph 3.2.9).

3.2.3.2. Rail car (phase 7 of table paragraph 3.2.9)

The sample rail transportation system is predicated on the following elements:

e Thetrain is dedicated to movement of used fuel under exclusive use conditions;

e Use of depressed center, flat bed car see Appendix A, Figure N° 16;

e Each flat car is loaded with two IFTC/BMs or one DSCTP;

e Each train equipped with locomotive and caboose;
e The locomotive is assumed to have sufficient power to safely and efficiently haul the load.
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3.2.3.3. Weather cover for the rail transportation (phase 7 of table paragraph 3.2.9)

¢ Rolling removable aluminium weather cover in order to protect the Transportation cask from rain and
to not have a publicly Transportation cask. One man can manually open or close the weather cover

which can rolls on a rail fixed on the frame of the rail car.

« Holes and a ventilation shaft on the top of the cover are calculated to create an adequate draught
around the Transportation cask during the transport. The weather cover is composed with two parts.

The real time tracking system is placed on the two parts (See Appendix H).

3.2.3.4. Frame or support of the Transportation cask for the rail transportation

Specific frame to fix the Transportation cask and to have an evenly distributed load on the frame of the rail
car. This frame is fixed on the frame of the rail car with calculated fixations in the three directions to follow
the regulations concerning the accelerations. The weather cover can rolls on a rail fixed on the frame of
the rail car. A drip pan is installed under the frame of the rail car in order to collect the drain of water
coming from the condensation of the Transportation cask. A manual valve with a padlock is installed at the

lower level of the drip pan in order to collect the water.

3.2.3.5. Specific equipment for the rail transportation

« GPS antenna (tracking) on the rail car (Appendix H)
* Tools box adapted to the Transportation cask

3.2.3.6. Trailer for the road transportation (phases 6, 10 of table paragraph 3.1.9)

« Modified 48 foot flatted trailer with integrated tie-down

e Trailer equipped with hydraulic suspension to cushion the load
e Trailer equipped with four axles

¢ One loaded cask per trailer

e 2drivers and no escort

3.2.3.7. Tractor for the road transportation (phases 6, 10 of table paragraph 3.1.9)

e Standard commercial tractor sufficient for the loaded weight
e The weight for the fuelled reference tractor is roughly 9,075 kg.

3.2.3.8. Weather cover for the road transportation (phases 6, 10 of table paragraph 3.1.9)

« Rolling removable plastic weather cover in order to protect the Transportation cask from rain and to
not have a publicly Transportation cask. Two men (one on each side of the trailer) can manually open

or close the weather cover which can rolls on a rail fixed on the frame of the Transportation cask.

« Holes and a ventilation shaft on the top of the cover are calculated to create an adequate draught
around the Transportation cask during the transport. The weather cover is composed with two parts:
one with a fixed metallic panel at the rear side, one with a fixed metallic panel at the front side. The
weather cover can be taken off from the trailer with a specific frame fixed at the rear side of the frame

for the Transportation cask.

3.2.3.9. Frame of the Transportation cask for the road transportation

Specific frame to fix the Transportation cask and to have an evenly distributed load on the axles. This
frame is fitted to the vehicle with twistlock devices plus a metal fitting designed for the appropriate
accelerations. The numbers of attachments for the frame means it is still better to remove the cask from

the frame, rather than taking than cask and the frame as unit during intermodal transfers.
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The weather cover can rolls on a rail fixed on the frame of the Transportation cask. A drip pan is installed
under the frame in order to collect the drain of water coming from the condensation of the Transportation
cask. A manual valve with a padlock is installed at the lower level of the drip pan in order to collect the
water.

3.2.3.10. Specific equipment for the road transportation

e« GPS antenna (tracking) on the tractor

e Turning light (“Girophare”) on the tractor

e Tools box adapted to the Transportation cask

3.2.4. Transportation system maintenance facility

Design, procurement and construction of maintenance equipment, and the commissioning of the
maintenance facility for UFTS:

« Maintenance Equipment for IFTC/BM: concerning the site of Bruce shall be developed at the in
accordance with the number of transportation and with Section 3.2 of Chapter 3.

« Maintenance Equipment for Rail car: shared facility at the centralised site (see paragraph 3.4 of
Chapter 3).

« Maintenance equipment for Trailer: shared facility at the centralised site (see paragraph 3.3 of
Chapter 3).

« Maintenance equipment for Tractor: shared facility at the centralised site (see paragraph 3.3 of
Chapter 3).

3.2.5. Casks

Conceptual design for the Transportation package and tie-down systems for UFTS:
+  Tie-down: similar to the IFTC for road <3>, but adapted to the accelerations for rail.

* IFTC/BM: See chapter 2, section 2.4.7.1.3, Figure N° 5 of Appendix A, Appendix C.

3.2.6. UFTS Auxiliary equipment

Conceptual design for Auxiliary equipment work:

e Leakage and purging equipment:
One complete equipment with vacuum pumps and gauges (see phase 3 of table paragraph 3.2.9)

e Gantry Crane:
One for the pre-shipment of the packaging (see phase 3 of table paragraph 3.2.9) and for loading the
Transportation cask on the trailer (see phase 5 of table paragraph 3.2.9).
One for loading the Transportation cask on the rail car (see phase 7 of table paragraph 3.2.9).
One for loading the Transportation cask on the trailer (see phase 9 of table paragraph 3.2.9).

e Lifting beam:
One for the packaging and Transportation cask (see phases 3 to 5 of table paragraph 3.2.9)
One for the impact limiter of the packaging (see phase 4 of table paragraph 3.2.9)
One for the Transportation cask (see phases 7, 9 of table paragraph 3.2.9)

« Decontamination equipment (see paragraph 3.2 of Chapter 3).
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3.2.7. UFTS Transportation system operation

Loading of packages onto the rail cars and trailers, security, transportation, emergency response:

« Loading of Transportation cask onto the rail car and the trailer, security, transportation as described in
phases 5, 7, 10 of table paragraph 3.2.9.

« Emergency response plan: see paragraph 9 of Appendix E.

« Real time tracking: see paragraph 9 of Appendix E.

3.2.8. Decommissioning

Where possible the equipment would be salvaged and decontaminated for sale and the remainder would
be sent to a disposal facility.

Some of the decontaminated equipment can be decontaminated on the current storage site and some of
them can be decontaminated at the Centralised Facility in order to avoid the transportation of
contaminated equipment (see paragraph 3.2 of Chapter 3).
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3.2.9. Table : Analysis of the operational phases of transport

N° STEP IN
PHASE DESIGNATION STUDIED IN | DESCRIPTION OF PHASE COMPONENTS DESCRIPTION OF COMPONENTS SEEIQAEE'X(KAE
FIG N° E.3.2
Phase 0 Trays in wet Interim Initial phase 0
bays storage
Unloading of the
Phase 1 bundlgs from the | Interim 10
trays into the storage
modules
hqogjdll?gsti?ﬁo the Loading the modules Identical than the IFCT in the pool
Phase 2 o UFTS into the packaging in Decontamination of the IFTC/BM: | 2.0, 2.1
packaging in the h . .
pool the pool identical as IFTC <3>
IFTC/BM : See chapter 2., section
Packaging 2.4.7.1.3 of D#5
Appendix A, Figure N° 5
Pre-shipment Unloading of the
Phase 3 packaging UFTS packaging from the Gantry crane 60 tons 3.1
preparation trolley
Drainage 3.0,3.1
Drying the cavity Vacuum circuit Alrlwater separator , pump,
vacuum gauges, valves,
Filling the cavity with — Alrfwater separator , pump,
helium Vacuum circuit | vacuum gauge_s,_valves,
compressed air line
Leaktightness check Lea!(tlghtness
equipment
Depressunsmg the Vacuum circuit
cavity
Internal transfer Radiological control of Non S .
Phase 4 ] UFTS : contamination, | “Smear test”, Radiameter 40,41
of the packaging the packaging
Dose Rate
Approach of the Trolley Trolley with tractor
Trolley
. . Non
Radiological control of contamination, | “Smear test”, Radiameter
the Trolley
Dose Rate
Installing the impact
limiter Gantry crane 10 tons
Lifting beam of
the impact
limiter
Loading of the full
Transportation cask on
Trolley
Radiological control of | Non
the Transportation contamination, | “Smear test”, Radiameter
cask and the Trolley Dose Rate
Internal transfer Tie down
Loading the Radiological control of | Non
Phase 5 | Transportation UFTS the Transportation contamination, | “Smear test”, Radiameter 5.0,5.1
cask on a trailer cask and the trailer Dose Rate

Open the weather
cover

Weather cover
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N° STEP IN
PHASE DESIGNATION STUDIED IN | DESCRIPTION OF PHASE COMPONENTS DESCRIPTION OF COMPONENTS S;%EIXCI\?AE
FIG. N° E.2
- Modified 48 foot flatted trailer
_ Trailer with integre_lted tie-down _
Loading the . - Trailer equipped with hydraulic
Transportation cask (A_ppend|on. or air ride suspension to
. Figures N°13, ;
on a trailer 14) cushion the load
- Trailer equipped with four axles
- One loaded cask per trailer
- Standard commercial tractor
Tractor sufficient for the loaded weight
(Appendix A, - The weight for the fuelled
Figure N°14) reference tractor is roughly
9,075 kg.
Packaging tie-down on | - Similar to the T_ie dOV\_/n of the
: Tie down IFTC. (Appendix A, Figure N°15,
the trailer
<3>)
Check the condition of
the Transportation
cask , trailer
Fit the transport seals
Close the weather Weather cover
cover
Radiological control of | Non
the trailer and of the contamination, | “Smear test”, Radiameter
Transportation cask Dose Rate
Road transportation of
Road the Transportation_ _
Phase 6 transportation UFTS cask from the Facility 6.0
to the Road Rail
Terminal
Real time Appendix H 4.0
tracking pp )
Egsgf/;a(;lf the Radiological control of | Non o _
Phase 7 Transportation UFTS the Transportat_lon contamination, | “Smear test”, Radiameter 7.0
cask cask and the rail car Dose Rate

Open the weather
covers of the trailer
and of the rail car

Weather covers

Loading the packaging
from the trailer to the
rail car

Gantry Crane

With 1 hoist (of 60 tons for the
IFTC/BM or IFTC)

Lifting Beam
for the Trans-
portation cask

To carry of the IFTC/BM (similar
to the IFTC, <3>)

Rail car
(Appendix A,
Figure 16 <3>)

- The train is dedicated to
movement of used fuel under
exclusive use conditions;

Use of depressed centre, flat
bed car;

Each flat car is loaded with two

Transportation casks,

Each train equipped with
locomotive and caboose;
The locomotive is assumed to
have sufficient power to safely
and efficiently haul the load.

Packaging tie-down on
the rail car

Tie down

Similar to the Tie down of the
IFTC (Appendix A, Figure N°15,
<3>)

Check the condition of
the packaging, rail car

Fit the transport seals
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N° STEP IN
PHASE DESIGNATION STUDIED IN | DESCRIPTION OF PHASE COMPONENTS DESCRIPTION OF COMPONENTS SS%EX(I\:AE
FIG. N° E.2
Close the Weat_her Weather cover
cover of the rail car
Radiological control of | Non
the rail car and of the | contamination, | “Smear test”, Radiameter
Transportation cask Dose Rate
Rail transportation of
Rail the Transportation _
Phase 8 transportation UFTS cask_ from the roqd rail 8.0
terminal to the rail
road terminal
ngliitrge Appendix H
Rail/Road Radiological control of
transfer of the the Transportation Non .
Phase 9 ) UFTS - contamination, | “Smear test”, Radiameter 9.0
Transportation cask, the rail car and
] Dose Rate
cask the trailer
Open the weather
covers of the trailer Weather covers
and of the rail car
Loading the packaging With 1 hoist (of 60 tons for the
fro_m the rail car to the | Gantry Crane IFTC/BM ) (
trailer
Lifting Beam
for To carry of the IFTC/BM (similar
Transportation | to the IFTC, <3>)
cask
- Modified 48 foot flatted trailer
. with integrated tie-down
Trailer . . ) .
. - Trailer equipped with hydraulic
(Appendix A, L .
Figures N°13, or air ride suspension to
14) cus_hlon thg load _
- Trailer equipped with four axles
- One loaded cask per trailer
- Standard commercial tractor
Tractor sufficient for the loaded weight
(Appendix A, - The weight for the fuelled
Figure N°14) reference tractor is roughly
9,075 kg.
Packaging tie-down on Similar to the T_ie dovyn of the
: Tie down IFTC. (Appendix A, Figure N°15,
the trailer
<3>)
Check the condition of
the Transportation
cask, trailer
Close the weather Weather cover
cover
Radiological control of | Non
the trailer and of the contamination, | “Smear test”, Radiameter
Transportation cask Dose Rate
Fit the transport seals
Road transportation of
Road the Transportati(_)n
Phase 10 transportation UFTS cask from the rail road 10.0
terminal to the
Centralised Facility
$gﬂktilr?;]e Appendix H
Unloading of the Unloading of the
Phase 11 | Transportation DGRI/CES | Transportation cask
cask from the trailer
Phase 12 Internal transfer DGR/CES

of the packaging
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3.3. Baskets in Silo (See Appendix B, Table N° 4)

From Douglas Point to the Centralised Facility

Quantity of bundles to be transported from 2035 to 2064: see Appendix B, Table N° 2.
3.3.1. Mode and route development

Feasibility of transporting used fuel from the different current storage site to the centralised facility.
Viability of shipping by road and the identification of a preferred shipping route.

Road: Road transport is clearly feasible from Bruce [<52>, <53>, <27>and <54>]. Public roadways are
adequate to support transport from the site. Some strengthening of on-site roadways may be
required to support the high volume of transports necessary for this portion of the shipping
campaign. Such infrastructure improvements would be necessary for road transport, as well as to
support transport to a railway or a waterway. Accordingly, such improvements are deemed
necessary for the program.

Given the volume of used fuel to be transported to the site, use of the road mode would result in a larger
number of individual shipments and offers the least potential for a consolidated transport program. The
term “consolidated” refers to the physical consolidation of cargo into larger consignments as well as to the
coordination of shipments between sites, according to the context.

Creation of two rail road terminals:

Example given Appendix G: Example of the COGEMA LOGISTICS road rail Terminal at Valognes.

3.3.2. Nuclear facility loading

Receive and prepare the used fuel and packages for loading, prepare packages for loading into
transportation packages, pre-shipment tests, and prepare transportation package for transfer to a rail car.

See phases 3, 4, 5 of paragraph 3.3.9 of the present document.

3.3.3. Transporter (vehicle)

3.3.3.1. Trolley with tractor

In order to transfer:
e The baskets from the silo to the packaging (phases 2 and 3 of table paragraph 3.3.9).

3.3.3.2. Bogie pulley drive system
In order to transfer:
e« The IFTC/BM in the hot cell (phase 3 of table paragraph 3.3.9),

« The IFTC/BM to the pre-shipment packaging area (phase 4 of table paragraph 3.3.9),
« The IFTC/BM to the shipment area (phases 5 and 6 of table paragraph 3.3.9).
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3.3.3.3. Rail car (phase 8 of table paragraph 3.3.9)

The sample rail transportation system is predicated on the following elements:

e Thetrain is dedicated to movement of used fuel under exclusive use conditions;

* Use of depressed center, flat bed car see Appendix A, Figure N°16

e Each flat car is loaded with two IFTC/BMs or one DSCTP;

e Each train equipped with locomotive and caboose;

e The locomotive is assumed to have sufficient power to safely and efficiently haul the load.

3.3.3.4. Weather cover for the rail transportation (phase 8 of table paragraph 3.3.9)

« Rolling removable aluminium weather cover in order to protect the Transportation cask from rain and
to not have a publicly Transportation cask. One man can manually open or close the weather cover
which can rolls on a rail fixed on the frame of the rail car.

* Holes and a ventilation shaft on the top of the cover are calculated to create an adequate draught
around the Transportation cask during the transport. The weather cover is composed with two parts.
The real time tracking system is placed on the two parts (See Appendix H).

3.3.3.5. Frame or support of the Transportation cask for the rail transportation

Specific frame to fix the Transportation cask and to have an evenly distributed load on the frame of the rail
car. This frame is fixed on the frame of the rail car with calculated fixations in the three directions to follow
the regulations concerning the accelerations. The weather cover can rolls on a rail fixed on the frame of
the rail car. A drip pan is installed under the frame of the rail car in order to collect the drain of water
coming from the condensation of the Transportation cask. A manual valve with a padlock is installed at the
lower level of the drip pan in order to collect the water.

3.3.3.6. Specific equipment for the road transportation

¢GPS antenna (tracking) on the rail car (Appendix H)

e Tools box adapted to the Transportation cask

3.3.3.7. Specific equipment for the rail transportation

¢GPS antenna (tracking) on the rail car (Appendix H)

e Tools box adapted to the Transportation cask

3.3.3.8. Trailer for the road transportation (phases 6, 10 of table paragraph 3.1.9)

* Modified 48 foot flatted trailer with integrated tie-down

e Trailer equipped with hydraulic suspension to cushion the load
e Trailer equipped with four axles

¢ One loaded cask per trailer

e 2 drivers and no escort

3.3.3.9. Tractor for the road transportation (phases 6, 10 of table paragraph 3.1.9)

e Standard commercial tractor sufficient for the loaded weight
« The weight for the fuelled reference tractor is roughly 9,075 kg.
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3.3.3.10. Weather cover for the road transportation (phases 6, 10 of table paragraph 3.1.9)

« Rolling removable plastic weather cover in order to protect the Transportation cask from rain and to
not have a publicly Transportation cask. Two men (one on each side of the trailer) can manually open
or close the weather cover which can rolls on a rail fixed on the frame of the Transportation cask.

« Holes and a ventilation shaft on the top of the cover are calculated to create an adequate draught
around the Transportation cask during the transport. The weather cover is composed with two parts:
one with a fixed metallic panel at the rear side, one with a fixed metallic panel at the front side. The
weather cover can be taken off from the trailer with a specific frame fixed at the rear side of the frame
for the Transportation cask.

3.3.3.11. Frame of the Transportation cask for the road transportation

Specific frame to fix the Transportation cask and to have an evenly distributed load on the axles. This
frame is fitted to the vehicle with twistlock devices plus a metal fitting designed for the appropriate
accelerations. The numbers of attachments for the frame means it is still better to remove the cask from
the frame, rather than taking than cask and the frame as unit during intermodal transfers.

The weather cover can rolls on a rail fixed on the frame of the Transportation cask. A drip pan is installed
under the frame in order to collect the drain of water coming from the condensation of the Transportation
cask. A manual valve with a padlock is installed at the lower level of the drip pan in order to collect the
water.

3.3.3.12. Specific equipment for the road transportation

¢GPS antenna (tracking) on the tractor
e Turning light (“Girophare”) on the tractor
e Tools box adapted to the Transportation cask

3.3.4. Transportation system maintenance facility

Design, procurement and construction of maintenance equipment, and the commissioning of the
maintenance facility for UFTS:

« Maintenance equipment for IFTC/BM: shared facility at the centralised site as developed in
paragraph 3.2 of Chapter 3.

« Maintenance equipment for Rail car: shared facility at the centralised site (see paragraph 3.4 of
Chapter 3).

« Maintenance equipment for Trailer: shared facility at the centralised site (see paragraph 3.3 of
Chapter 3).

« Maintenance equipment for Tractor: shared facility at the centralised site (see paragraph 3.3 of
Chapter 3).

3.3.5. Casks

Conceptual design for the Transportation package and tie-down systems for UFTS:
« Tie-down: similar to the IFTC for road but adapted to the accelerations for rail.

« |IFTC/BM: See chapter 2, section 2.4.7.1.3, Figure N° 6 of Appendix A, Appendix C.
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3.3.6. UFTS Auxiliary equipment
Conceptual design for Auxiliary equipment work:

* Leakage and purging equipment:
One complete equipment with vacuum pumps and gauges (see phase 4 of table paragraph 3.3.9)

¢ Gantry Crane :
One for installing the Transfer flask on the top of the hot cell (see phase 3 of table paragraph 3.3.9)
One for loading the Transportation cask on the trailer (see phase 6 of table paragraph 3.3.9)
One for loading the Transportation cask on the rail car (see phase 8 of table paragraph 3.3.9)

e Lifting beam :
One for the Transfer flask (see phase 3 of table paragraph 3.3.9)
One for the Transportation cask (see phases 6 and 8 of table paragraph 3.3.9)
One for the impact limiter of the packaging (see phase 4 of table paragraph 3.3.9)

« Decontamination equipment (see paragraph 3.2. of Chapter 3).

3.3.7. UFTS Transportation system operation

Loading of packages onto the rail cars, security, transportation, emergency response:

« Loading of the Transportation cask onto the trailer, rail car, security, transportation as described in

phases 6, 8, 10 of table paragraph 3.3.9.
« Emergency response plan : see paragraph 9 of Appendix E.

« Real time tracking: see paragraph 9 of Appendix E.

3.3.8. Decommissioning

Where possible the equipment would be salvaged and decontaminated for sale and the remainder would

be sent to a disposal facility.

Some of the decontaminated equipment can be decontaminated on the current storage site and some of
them can be decontaminated at the Centralised Facility in order to avoid the transportation of

contaminated equipment (see paragraph 3.2 of Chapter 3).
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3.3.9. Table : Analysis of the operational phases of transport

N° STEP IN
PHASE DESIGNATION STUDIED IN | DESCRIPTION OF PHASE COMPONENTS DESCRIPTION OF COMPONENTS e
FIG N° E.3.3
. Interim -
Phase 0 | Baskets in Silo storage Initial phase 0
Unloading of the
Phase 1 bgskgts from the | Interim 1.0, 1.1,
Silo into the storage 12,13
transfer flask
Internal transfer Interim
Phase 2 | of the transfer storage 2.0
flask
Similar to Gentilly 2, Appendix A,
Figure N°10:
- Shielded fuel transfer cask
- 26 tons with 60 bundles basket
Loading the and with irradiated fuel
baskets from the With a gantry crane , - “Sliding” gate
Phase 3 | transfer flask UFTS place the transfer flask | Transfer flask - Electric hoist for lifting or 3.0
into the on the hot cell lowering a basket into the
packaging IFTC/BM
- Chain
- Basket lifting grapple
- Shielding
Gantry crane For the Transfer flask 3.0
Lifting Beam for 30
Transfer flask )
With the hoist N°1, IFTC/BM : See chapter 2.,
open the lid of the Packaging section 2.4.7.1.3 of D#5 3.0
packaging in a hot cell. Appendix A, Figure N° 6
Load the baskets into
; 3.1
the packaging
Pre-shipment :
Phase 4 packag?ng UFTS Drying the cavity Vacuum circuit Alr/water separator , pump, 4.0
h vacuum gauges, valves,
preparation
- Lo Air/water separator , pump,
E'"'.ng the cavity with Vacuum circuit | vacuum gauges, valves,
elium et
compressed air line
Leaktightness check Lea!(tlghtness
equipement
Depressunsmg the Vacuum circuit
cavity
Installing the impact
limiter
Internal transfer Radiological co_ntrol of | Non o _
Phase 5 of the packaging UFTS the Transportation contamination, | “Smear test”, Radiameter 5.0
cask Dose Rate
Approach of the Bogie | Bogie Bogie with pulley drive system 5.0
. . Non
Radlologmal control of contamination, | “Smear test”, Radiameter 5.0
the Bogie
Dose Rate
Loading of the full
Transportation cask on 5.0
the Bogie
Radiological control of | Non
the Transportation contamination, | “Smear test”, Radiameter 5.0
cask and the Bogie Dose Rate
Internal transfer Tie down 51
Loading the Radiological control of | Non
Phase 6 | Transportation UFTS the Transportation contamination, | “Smear test”, Radiameter 6.0
cask on a trailer cask and the trailer Dose Rate
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N° STEP IN
PHASE DESIGNATION STUDIED IN | DESCRIPTION OF PHASE COMPONENTS DESCRIPTION OF COMPONENTS S;%E’X%E
FIG. N° E.3.3
Open the weather Weather cover
cover
Loading the . .
Transportation cask Gantry Crane With 1 hoist (of 60 tons for the
g IFTC/BM)
on a trailer
Lifting Beam
for the To carry of the IFTC/BM (similar
Transportation | to the IFTC, <3>)
cask
- Modified 48 foot flatted trailer
. with integrated tie-down
Trailer . . . .
. - Trailer equipped with hydraulic
(Appendix A, L .
Figures N°12 or air ride suspension to
13 14 ' cushion the load
' - Trailer equipped with four axles
- One loaded cask per trailer
- Standard commercial tractor
Tractor sufficient for the loaded weight
(Appendix A, - The weight for the fuelled
Figure N°14) reference tractor is roughly
9,075 kg.
Packaging tie-down on Similar to the Tie down of the
o ket Tie down IFTC
(Appendix A, Figure N°15, <3>)
Check the condition of
Transportation cask,
trailer
Fit the transport seals
Close the weather Weather cover
cover
Radiological control of | Non
the trailer and the contamination, | “Smear test”, Radiameter
Transportation cask Dose Rate
Road transportation of
Road the Transportation
Phase 7 transportation UFTS cask from facility to the 7.0
road rail terminal
Real Time .
Tracking Appendix H
Egr?g{;aglf the Radiological control of | Non
Phase 8 Transportation UFTS the Transportation contamination, | “Smear test”, Radiameter 8.0
cask P cask, the rail car Dose Rate

Open the weather
covers of the trailer
and of the rail car

Weather covers

Loading the packaging

With 1 hoist (of 60 tons for the

frqm the trailer to the Gantry Crane IFTC/BM )

rail car
Lifting Beam To carry of the IFTC/BM (similar
for Transpor- | ' ihe |ETC, <35)
tation cask '

- The train is dedicated to
movement of used fuel under
exclusive use conditions;

- Use of depressed centre, flat

Rail car bed car;

(Appendix A, - Each flat car is loaded with two
Figure N°16 Transportation casks;

<3>) - Each train equipped with

locomotive and caboose;

The locomotive is assumed to
have sufficient power to safely
and efficiently haul the load.
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N° STEP IN
PHASE DESIGNATION STUDIED IN | DESCRIPTION OF PHASE COMPONENTS DESCRIPTION OF COMPONENTS SS%E'X(KAE
FIG. N° E.3.3
Packaging tie-down on Similar to the Tie down of the
\gIng Tie down IFTC (Appendix A, Figure N°15,
the rail car j
<3>) but for rail
Check the condition of
the packaging, rail car
Fit the transport seals
Close the Weat_her Weather cover
cover of the rail car
Radiological control of | Non
the rail car and the contamination, | “Smear test”, Radiameter
transportation cask Dose Rate
Rail transportation of
Rail the Transportation
Phase 9 transportation UFTS cask_ from the roqd rail 9.0
terminal to the rail
road terminal
Real Time .
Tracking Appendix H
Rail/Road Radiological control of
transfer of the the Transportation Non
Phase 10 ) UFTS - contamination, | “Smear test”, Radiameter 7.0
Transportation cask, the rail car and
] Dose Rate
cask the trailer
Open the weather
covers of the trailer Weather covers
and of the rail car
Loading the packaging . .
- With 2 hoists (of 60 tons for the
fro_m the rail car to the | Gantry Crane IFTC/BM )
trailer
;_olfr“{']rgar?s;g:- To carry of the IFTC/BM (similar
tation cask to the IFTC, <3>)
- Modified 48 foot flatted trailer
Trailer W|th mtegre_lted t|e-QOwn _
. - Trailer equipped with hydraulic
(Appendix A, L .
) o or air ride suspension to
Figures N°13, ;
14) cus_hlon the_ load _
- Trailer equipped with for axles
- One loaded cask per trailer
- Standard commercial tractor
Tractor sufficient for the loaded weight
(Appendix A, - The weight for the fuelled
Figure N°14) reference tractor is roughly
9,075 kg.
Packaging tie-down on Similar to the Tie down of the
s add Tie down IFTC
(Appendix A, Figure N°15, <3>)
Check the condition of
the packaging, trailer
Fit the transport seals
Close the weather Weather cover
cover
Radiological control of | Non
the trailer and the contamination, | “Smear test”, Radiameter
Transportation cask Dose Rate
Road transportation of
Road the Transportation
Phase 11 transportation UFTS cask_from rail road 11.0
terminal to the
Centralised site
Unloading of the Unloading of the
Phase 12 | Transportation DGR/CES | Transportation cask

cask

from the rail car
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FORM OF STORAGE
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4. PICKERING

4.1. Modules in DSC (See Appendix B, Table N° 8)

From PUFDSF to the Centralised Facility

Quantity of bundles to be transported from 2035 to 2064: see appendix B, Table N°2.
4.1.1. Mode and route development

Feasibility of transporting used fuel from the different current storage site to the centralised facility.
Viability of shipping by road and the identification of a preferred shipping route.

Rail: Rail transport is generally feasible from the Pickering site [<52>, <563>, <27>and <54>]. The existing
rail spur adjacent to the site could be extended closer to the dry cask storage area and the reactor
pools. Cask handling equipment, such as suitable cranes, would need to be added to ensure
sufficient lift power for loading of the rail cars.

Rail transport offers the ability to consolidate a larger number of casks per shipment than would road
transport. Given the volumes involved for Pickering, consolidation has clear merits.

Creation of arail road terminal:

Example given Appendix G: Example of the COGEMA LOGISTICS road rail Terminal at Valognes.

4.1.2. Nuclear facility loading

Receive and prepare the used fuel and packages for loading, prepare packages for loading into
transportation packages, pre-shipment tests, and prepare transportation package for transfer to a rail car.

See phases 1, 2 of paragraph 4.1.9 of the present document.

4.1.3. Transporter (vehicle)

4.1.3.1. Rail car (phase 3 of table paragraph 4.1.9)

The sample rail transportation system is predicated on the following elements:

e Thetrain is dedicated to movement of used fuel under exclusive use conditions;

« Use of depressed center, flat bed car see Appendix A, Figure N°16;

e Each flat car is loaded with two IFTC/BMs or one DSCTP;

e Each train equipped with locomotive and caboose;

e The locomotive is assumed to have sufficient power to safely and efficiently haul the load.
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4.1.3.2. Weather cover for the rail transportation (phase 3 of table paragraph 4.1.9)

¢ Rolling removable aluminium weather cover in order to protect the Transportation cask from rain and
to not have a publicly Transportation cask. One man can manually open or close the weather cover
which can roll on a rail fixed on the frame of the rail car.

« Holes and a ventilation shaft on the top of the cover are calculated to create an adequate draught
around the Transportation cask during the transport. The weather cover is composed with two parts.
The real time tracking system is placed on the two parts (See Appendix H).

4.1.3.3. Specific equipment for the rail transportation

¢GPS antenna (tracking) on the rail car (Appendix H)
« Tools box adapted to the Transportation cask

4.1.3.4. Trailer for the road transportation (phases 5, 6 of table paragraph 4.1.9)

« Modified 48 foot flatted trailer with integrated tie-down

« Trailer equipped with hydraulic suspension to cushion the load
e Trailer equipped with nine axles

e One loaded cask per trailer

e 2 drivers and an escort (see section 3.5.1 Chapter 3)

4.1.3.5. Tractor for the road transportation (phases 5, 6 of table paragraph 4.1.9)

e Standard commercial tractor sufficient for the loaded weight
e The weight for the fuelled reference tractor is roughly 11 t.

4.1.3.6. Weather cover for the road transportation (phases 5, 6 of table paragraph 4.1.9)

« Rolling removable plastic weather cover in order to protect the Transportation cask from rain and to
not have a publicly Transportation cask. Two men (one on each side of the trailer) can manually open
or close the weather cover which can rolls on a rail fixed on the frame of the Transportation cask.

« Holes and a ventilation shaft on the top of the cover are calculated to create an adequate draught
around the Transportation cask during the transport. The weather cover is composed with two parts:
one with a fixed metallic panel at the rear side, one with a fixed metallic panel at the front side. The
weather cover can be taken off from the trailer with a specific frame fixed at the rear side of the frame
for the Transportation cask.

4.1.3.7. Frame of the Transportation cask for the road transportation

Specific frame to fix the Transportation cask and to have an evenly distributed load on the axles. This
frame is fitted to the vehicle with twistlock devices plus a metal fitting designed for the appropriate
accelerations. The numbers of attachments for the frame means it is still better to remove the cask from
the frame, rather than taking than cask and the frame as unit during intermodal transfers.

The weather cover can rolls on a rail fixed on the frame of the Transportation cask. A drip pan is installed
under the frame in order to collect the drain of water coming from the condensation of the Transportation
cask. A manual valve with a padlock is installed at the lower level of the drip pan in order to collect the
water.

4.1.3.8. Specific equipment for the road transportation

e« GPS antenna (tracking) on the tractor
e Turning light (“Girophare”) on the tractor
* Tools box adapted to the Transportation cask
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4.1.4. Transportation system maintenance facility

Design, procurement and construction of maintenance equipment, and the commissioning of the
maintenance facility for UFTS:

¢« Maintenance Equipment for DSCTP: shared facility at the centralised site as developed in
paragraph 3.2 of Chapter 3.

« Maintenance Equipment for Rail Car: shared facility at the centralised site (see paragraph 3.4 of
Chapter 3).

« Maintenance equipment for Trailer: shared facility at the centralised site (see paragraph 3.3 of
Chapter 3).

« Maintenance equipment for Tractor: shared facility at the centralised site (see paragraph 3.3 of
Chapter 3).

4.1.5. Casks

Conceptual design for the Transportation package and tie-down systems for UFTS:
e Tie-down: for DSCTP on rail car as described in <8>, Appendix A, Figure N° 17.

« DSCTP: See Chapter 2, section 2.4.7.1.3, Figure N° 8 of Appendix A, Appendix C.

4.1.6. UFTS Auxiliary equipment

Conceptual design for Auxiliary equipment work:
¢ Gantry Crane:
One for the pre-shipment of the packaging (see phase 2 of table paragraph 4.1.9) and one for loading
the Transportation cask on the rail car (see phase 3 of table paragraph 4.1.9).
One for the rail road transfer of the transportation cask (see phase 5 of table paragraph 4.1.9)
e Lifting beam:
One for the packaging (see phase 2 of table paragraph 4.1.9)
One for the impact limiter of the packaging (see phase 2 of table paragraph 4.1.9)
One for the Transportation cask (see phase 5, of table paragraph 4.1.9)

« Decontamination equipment (see paragraph 3.2. of Chapter 3).

4.1.7. UFTS Transportation system operation

Loading of Transportation cask onto the rail car, trailer, security, transportation, emergency response:

e Loading of Transportation cask onto the rail car, the trailer security, transportation as described in
phases 3, 5 of table paragraph 4.1.9.

« Emergency response plan: see paragraph 9 of Appendix E.

« Real time tracking: see paragraph 9 of Appendix E.
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4.1.8. Decommissioning

Where possible the equipment would be salvaged and decontaminated for sale and the remainder would
be sent to a disposal facility.

Some of the decontaminated equipment can be decontaminated on the current storage site and some of
them can be decontaminated at the Centralised Facility in order to avoid the transportation of
contaminated equipment (see paragraph 3.2 of Chapter 3).
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4.1.9. Table: Analysis of the operational phases of transport

N° STEP IN
PHASE DESIGNATION STUDIED IN | DESCRIPTION OF PHASE COMPONENTS DESCRIPTION OF COMPONENTS SEiQAgE’X(,\:AE
FIGN° E.4.1
: Interim i
Phase 0 | Modules in DSC storage Initial phase 0
Internal transfer | Interim . . o
Phase 1 of the DSC storage DSC, Appendix A, Figure N°7 1.0
Pre-shipment Non
Phase 2 packagmg UFTS Radlologlca_l control of contamination, | “Smear test”, Radiameter 2.0
preparation the packaging
Dose Rate
<10>
Transportation | hoe1p Appendix A, Figure N° 8
cask
Weather cover
Load impact limiter With 1 hoist (of 120 tons for the
onto rotation frame Gantry crane DSCTP) 2.0
Rotation frame
Lifting Beam
impact limiter
Place DSC in bottom | Lifting Beam 21
impact limiter for packaging )
Place Top impact 29
limiter )
Attach wire rape
. 2.3
assemblies
Rotation
Rotate frame equipment to 2.4
rotate the frame
* The train is dedicated to
movement of used fuel under
exclusive use conditions;
» Use of depressed center, flat
) bed car
Loading the . . )
Transportation Open the weather Rail car _ * Each ﬂgt car is loaded with one
Phase 3 : UFTS ) (Appendix A, DSCTP; 3.0
cask on a rail cover of the railcar B o . . .
car <8> Figures N°16) |« Each train equipped with
locomotive and caboose;
* The locomotive is assumed to
have sufficient power to safely
and efficiently haul the load.
L|ft_package n Gantry crane 120 tons 3.0
horizontal position
Lower package onto . ) o
railcar and tiedowns Appendix A, Figure N"17 3.1
Package loaded on
railcar and tiedowns 3.2
secured
Check the condition of
. . 3.2
the packaging, rail car
Close the weather Weather cover 3.2
cover
Fit the transport seals 3.2
. . Non
Radiological control of contamination, | “Smear test”, Radiameter 3.2

the rail car

Dose Rate
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N° STEP IN
PHASE DESIGNATION STUDIED IN | DESCRIPTION OF PHASE COMPONENTS DESCRIPTION OF COMPONENTS SS%E’X(’\:AE
FIG. N° E4.1
Rail transportation of
Phase 4 | Rall the Transportation
transportation UFTS cask from the site to 40
the rail road terminal
_I?ggl(i'rl]'gne Appendix H 4.0
Rail/Road Radiological control of
transfer of the the Transportation Non :
Phase 5 ) UFTS : contamination, | “Smear test”, Radiameter 5.0
Transportation cask, the rail car and
; Dose Rate
cask the trailer
Open the weather
covers of the trailer Weather covers
and of the rail car
Loading the packagin - .
from th?e rail gar to gtaheg Gantry Crane With 1 hoist (of 120 tons for the
; DSCTP)
trailer
Lifting Beam
for <8>
Transportation
cask
- Modified 48 foot flatted trailer
with integrated tie-down
Trailer - Trailer gquipped Wi_th
(Appendix A, hydrgullc suspension to
Figure N°12,) cushion the load
- Trailer equipped with nine
axles
- One loaded cask per trailer
Tractor - Standard commercial tractqr
. sufficient for the loaded weight
(Appendix A, ]
Figure N°14) - The weight for thg fuelled
reference tractor is roughly 11 t.
Packaging tie-down on | - Similar to the Tie _down of the
the trailer Tie down DSCTP for the rail
(Appendix A, Figure N°17 , <8>)
Check the condition of
the packaging, trailer
Fit the transport seals
Close the weather Weather cover
cover
Check the condition of
the packaging, rail car
Fit the transport seals
Close the weather
cover Weather cover
Radiological control of | Non
the trailer and of the contamination, | “Smear test”, Radiameter
Transportation cask Dose Rate
Road transportation of
Road the Transportatiqn
Phase 6 . UFTS cask from the rail road 6.0
transportation .
terminal to the
Centralised Facility
$|2:Iktilr?2;e Appendix H
Unloading of the Unloading of the
Phase 7 | Transportation DGR/CES | Transportation cask
cask from the trailer
Phase 8 Internal transfer DGR/CES

of the packaging
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FORM OF STORAGE
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4.2. Modules In wet bays (See Appendix B, Table N°7)

From Pickering to the Centralised Facility.

Quantity of bundles to be transported from 2035 to 2064: see Appendix B, Table N°2.
4.2.1. Mode and route development

Feasibility of transporting used fuel from the different current storage site to the centralised facility.
Viability of shipping by road and the identification of a preferred shipping route.

Rail: Rail transport is generally feasible from the Pickering site [<52>, <563>, <27>and <54>]. The existing
rail spur adjacent to the site could be extended closer to the dry cask storage area and the reactor
pools. Cask handling equipment, such as suitable cranes, would need to be added to ensure
sufficient lift power for loading of the rail cars.

Rail transport offers the ability to consolidate a larger number of casks per shipment than would road
transport. Given the volumes involved for Pickering, consolidation has clear merits.

Creation of arail road terminal:

Example given Appendix G: Example of the COGEMA LOGISTICS road rail Terminal at Valognes.

4.2.2. Nuclear facility loading

Receive and prepare the used fuel and packages for loading, prepare packages for loading into
transportation packages, pre-shipment tests, and prepare transportation package for transfer to a rail car.

See phases 2, 3 of paragraph 4.2.9 of the present document.

4.2.3. Transporter (vehicle)

4.2.3.1. Trolley with tractor

In order to transfer:

« The full packaging from loading area of the packaging to the transportation area of the transportation
cask (phases 1 to 4 of table paragraph 4.2.9).

4.2.3.2. Rail car (phase 4 of table paragraph 4.2.9)

The sample rail transportation system is predicated on the following elements:

e The train is dedicated to movement of used fuel under exclusive use conditions;

« Use of depressed center, flat bed car see Appendix A, Figure N°16;

» Each flat car is loaded with two IFTC/BMs or one DSCTP;

e Each train equipped with locomotive and caboose;
* The locomotive is assumed to have sufficient power to safely and efficiently haul the load.
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4.2.3.3. Weather cover for the rail transportation (phase 4 of table paragraph 4.2.9)

« Rolling removable aluminium weather cover in order to protect the Transportation cask from rain and
to not have a publicly Transportation cask. One man can manually open or close the weather cover

which can rolls on a rail fixed on the frame of the rail car.

« Holes and a ventilation shaft on the top of the cover are calculated to create an adequate draught
around the Transportation cask during the transport. The weather cover is composed with two parts.

The real time tracking system is placed on the two parts (See Appendix H).

4.2.3.4. Frame or support of the Transportation cask for the rail transportation

Specific frame to fix the Transportation cask and to have an evenly distributed load on the frame of the rail
car. This frame is fixed on the frame of the rail car with calculated fixations in the three directions to follow
the regulations concerning the accelerations. The weather cover can rolls on a rail fixed on the frame of
the rail car. A drip pan is installed under the frame of the rail car in order to collect the drain of water
coming from the condensation of the Transportation cask. A manual valve with a padlock is installed at the

lower level of the drip pan in order to collect the water.

4.2.3.5. Specific equipment for the rail transportation

« GPS antenna (tracking) on the rail car (Appendix H)

* Tools box adapted to the Transportation cask

4.2.3.6. Trailer for the road transportation (phase 6 of table paragraph 3.1.9)

« Modified 48 foot flatted trailer with integrated tie-down

e Trailer equipped with hydraulic suspension to cushion the load
e Trailer equipped with four axles

¢ One loaded cask per trailer

e 2drivers and no escort

4.2.3.7. Tractor for the road transportation (phase 6 of table paragraph 3.1.9)

e Standard commercial tractor sufficient for the loaded weight
e The weight for the fuelled reference tractor is roughly 9,075 kg.

4.2.3.8. Weather cover for the road transportation (phase 6 of table paragraph 3.1.9)

« Rolling removable plastic weather cover in order to protect the Transportation cask from rain and to
not have a publicly Transportation cask. Two men (one on each side of the trailer) can manually open

or close the weather cover which can rolls on a rail fixed on the frame of the Transportation cask.

« Holes and a ventilation shaft on the top of the cover are calculated to create an adequate draught
around the Transportation cask during the transport. The weather cover is composed with two parts:
one with a fixed metallic panel at the rear side, one with a fixed metallic panel at the front side. The
weather cover can be taken off from the trailer with a specific frame fixed at the rear side of the frame

for the Transportation cask.
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4.2.3.9. Frame of the Transportation cask for the road transportation

Specific frame to fix the Transportation cask and to have an evenly distributed load on the axles. This
frame is fitted to the vehicle with twistlock devices plus a metal fitting designed for the appropriate
accelerations. The numbers of attachments for the frame means it is still better to remove the cask from
the frame, rather than taking than cask and the frame as unit during intermodal transfers.

The weather cover can rolls on a rail fixed on the frame of the Transportation cask. A drip pan is installed
under the frame in order to collect the drain of water coming from the condensation of the Transportation
cask. A manual valve with a padlock is installed at the lower level of the drip pan in order to collect the
water.

4.2.3.10. Specific equipment for the road transportation

e« GPS antenna (tracking) on the tractor
e Turning light (“Girophare”) on the tractor
* Tools box adapted to the Transportation cask

4.2.4. Transportation system maintenance facility

Design, procurement and construction of maintenance equipment, and the commissioning of the
maintenance facility for UFTS:

« Maintenance equipment for IFTC/BM: shared facility at the centralised site as developed in
paragraph 3.2 of Chapter 3.

« Maintenance equipment for Rail car: shared facility at the centralised site (see paragraph 3.4 of
Chapter 3).

« Maintenance equipment for Trailer: shared facility at the centralised site (see paragraph 3.3 of
Chapter 3).

« Maintenance equipment for Tractor: shared facility at the centralised site (see paragraph 3.3 of
Chapter 3).

4.25. Casks

Conceptual design for the Transportation package and tie-down systems for UFTS:
e Tie-down: similar to the IFTC for road <3 >, but adapted to the accelerations for rail.

e |IFTC/BM: See chapter 2, section 2.4.7.1.3, Figure N° 5 of Appendix A, Appendix C.

4.2.6. UFTS Auxiliary equipment

Conceptual design for Auxiliary equipment work:

e Leakage and purging equipment:
One complete equipment with vacuum pumps and gauges (see phase 2 of table paragraph 4.2.9)

e Gantry Crane:
One for the pre-shipment of the packaging (see phase 2 of table paragraph 4.2.9)
One for loading the Transportation cask on the rail car (see phase 4 of table paragraph 4.2.9).
One for loading the Transportation cask on the trailer (see phase 6 of table paragraph 4.2.9).
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e Lifting beam:
One for the packaging and Transportation cask (see phases 1 to 4 of table paragraph 4.2.9)
One for the impact limiter of the packaging (see phase 3 of table paragraph 4.2.9)
One for the Transportation cask (see phase 6 of table paragraph 4.2.9)

« Decontamination equipment (see paragraph 3.2 of Chapter 3).

4.2.7. UFTS Transportation system operation

Loading of packages onto the rail car, trailer, security, transportation, emergency response:

* Loading of the Transportation cask onto the rail car, trailer, security, transportation as described in
phases 4, 6 of table paragraph 4.2.9.

« Emergency response plan: see paragraph 9 of Appendix E.

« Real time tracking: see paragraph 9 of Appendix E.

4.2.8. Decommissioning

Where possible the equipment would be salvaged and decontaminated for sale and the remainder would
be sent to a disposal facility.

Some of the decontaminated equipment can be decontaminated on the current storage site and some of
them can be decontaminated at the Centralised Facility in order to avoid the transportation of
contaminated equipment (see paragraph 3.2 of Chapter 3).



COGEMA LOGISTICS-DRP-DT 500276-B-005 Rev.: 00

Appendix E
Page : 54/111

4.2.9. Table: Analysis of the operational phases of transport

N° STEP IN
PHASE DESIGNATION STUDIED IN | DESCRIPTION OF PHASE COMPONENTS DESCRIPTION OF COMPONENTS e
FIG. N° E.4.2
Phase 0 Modules in wet | Interim Initial phase 0
bays storage P
Eﬁﬁﬂgimﬁ;the Identical than the IFCT in the pool
Phase 1 ackaging in the UFTS Decontamination of the IFTC/BM: | 2.0, 2.1
Bool 9ing identical as IFTC <3>
IFTC/BM: See chapter 2., section
Packaging 2.4.7.1.3 of D#5
Appendix A, Figure N° 5
Pre-shipment Unloading the
Phase 2 | packaging UFTS packaging from the Gantry crane 60 tons 2.1
preparation trolley
Drainage 20,21
Drying the cavity Vacuum circuit Alr/water separator , pump,
vacuum gauges, valves,
- Lo Air/water separator , pump,
Flll!ng the cavity with Vacuum circuit | vacuum gauges, valves,
helium et
compressed air line
Leaktightness check Leaknghtness
equipement
Depressunsmg the Vacuum circuit
cavity
Internal transfer Radiological control of Non
Phase 3 of the packaging UFTS the packaging contamination, Smear test”, Radiameter 3.0,31
Dose Rate
Approach of the Trolley Trolley with tractor
Trolley
. . Non
tl?]zdjrorlé)“gelcal control of contamination, | “Smear test”, Radiameter
y Dose Rate
Installing the impact L'“".‘g beam for
limiter the_ Impact
limiter
Loading of the full
Transportation cask on
the Trolley
Radiological control of | Non
the Transportation contamination, | “Smear test”, Radiameter
cask and the Trolley Dose Rate
Internal transfer Tie down
‘II_'?:r?sm%rttg(teion Radiological control of | Non
Phase 4 cask t?n a rail UFTS the Transportation contamination, | “Smear test”, Radiameter 4.0
car cask and the rail car Dose Rate
Open the weather Weather cover 4.0
cover
Loading the . .
Transportation cask Gantry Crane YI\ZI'IIEE/J-BrIJ/(I))ISt (0f 60 tons for the 4.0
on a rail car
Lifting Beam
for To carry of the IFTC/BM (similar 4.0
Transportation | to the IFTC, <3>)

cask
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N° STEP IN
PHASE DESIGNATION STUDIED IN | DESCRIPTION OF PHASE COMPONENTS DESCRIPTION OF COMPONENTS SS%EIXCI\?AE
FIG. N° E.4.2
- The train is dedicated to
movement of used fuel under
exclusive use conditions;
- Use of depressed centre, flat
) bed car;
xljlpce?]rdix A - Each flat caT is Ioadefi with two 20
Figure 16 <3>) Transport.atlon gasks, '
- Each train equipped with
locomotive and caboose;
- The locomotive is assumed to
have sufficient power to safely
and efficiently haul the load.
Similar to the Tie down of the
Packaging tie-down on | _. IFTC
the rail car Tie down (Appendix A, Figure N°15, <3>) 41
but for the rail
Check the condition of
the Transportation 4.1
cask , rail car
Fit the transport seals 4.1
Close the weather Weather cover 4.1
cover
Radiological control of | Non
the rail car and the contamination, | “Smear test”, Radiameter 4.1
Transportation cask Dose Rate
Rail transportation of
Rail the Transportation
Phase 5 transportation UFTS cask from the site to 50
the rail road terminal
_I?;egk':'rllr;e Appendix H 5.0
Rail/Road Radiological control of
transfer of the the Transportation Non “ " .
Phase 6 Transportation UFTS cask, the rail car and (Izjontamlnatlon, Smear test”, Radiameter 6.0
] ose Rate
cask the trailer

Open the weather
covers of the trailer
and of the rail car

Weather covers

Loading the packaging

With 1 hoist (of 60 tons for the

fro_m the rail car to the | Gantry Crane IFTC/BM )

trailer
Lifting Beam
for To carry of the IFTC/BM or IFTC
Transportation | (similar to the IFTC, <3>)
cask

- Modified 48 foot flatted trailer

Trailer \_?vigylintegre_tted éie-ql?lvl\gn draul
(Appendix A, - iler equipped with hydraulic

Figures N°13,
14)

or air ride suspension to
cushion the load

Trailer equipped with four axles
One loaded cask per trailer

Tractor
(Appendix A,
Figure N°14)

Standard commercial tractor
sufficient for the loaded weight
- The weight for the fuelled
reference tractor is roughly
9,075 kg.

Packaging tie-down on
the trailer

Tie down

Similar to the Tie down of the
IFTC
(Appendix A, Figure N°15, <3>)

Check the condition of
the packaging, trailer

Fit the transport seals
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N° STEP IN
PHASE DESIGNATION STUDIED IN | DESCRIPTION OF PHASE COMPONENTS DESCRIPTION OF COMPONENTS S;%E’X(’\?AE
FIG. N° E.4.2
Close the weather Weather cover
cover
Check the condition of
the packaging, rail car
Radiological control of | Non
the trailer and of the contamination, | “Smear test”, Radiameter
Transportation cask Dose Rate
Road transportation of
Road the Transportation
Phase 7 transportation UFTS cask from the rail road 7.0
p terminal to the
Centralised Facility
Real time .
Tracking Appendix H
Unloading of the Unloading of the
Phase 8 | Transportation DGR/CES | Transportation cask
cask from the trailer
Phase 9 Internal transfer DGR/CES

of the packaging
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FORM OF STORAGE
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5. DARLINGTON

5.1. Modules in DSC (See Appendix B, Table N°8)

From DUFDSF to the Centralised Facility

Quantity of bundles to be transported from 2035 to 2064: see appendix B, Table N°2.
5.1.1. Mode and route development

Feasibility of transporting used fuel from the different current storage site to the centralised facility.
Viability of shipping by road and the identification of a preferred shipping route.

Rail: Rail access exists to the Darlington site [<52>, <53>, <27>and <54>]. There is a rail siding relatively
close to the proposed site area for Darlington Used Fuel Storage facility. Minor infrastructure
improvements would allow extension of the siding directly to the storage facility.

At present, there is no loading capability at the rail siding, nor does Darlington currently possess mobile
cranes. Heavy lift capability would need to be added in order to further the rail transport option.

Rail transport offers the ability to consolidate a larger number of casks per shipment than would road
transport. Given the volumes involved for Darlington, consolidation has clear merits.

Creation of arail road terminal:

Example given Appendix G: Example of the COGEMA LOGISTICS road rail Terminal at Valognes.

5.1.2. Nuclear facility loading

Receive and prepare the used fuel and packages for loading, prepare packages for loading into
transportation packages, pre-shipment tests, and prepare transportation package for transfer to a rail car.

See phases 1, 2 of paragraph 5.1.9 of the present document.

5.1.3. Transporter (vehicle)

5.1.3.1. Rail car (phase 3 of table paragraph 5.1.9)

The sample rail transportation system is predicated on the following elements:

e Thetrain is dedicated to movement of used fuel under exclusive use conditions;

e Use of depressed center, flat bed car see Appendix A, Figure N°16;

e Each flat car is loaded with two IFTC/BMs or one DSCTP;

e Each train equipped with locomotive and caboose;

e The locomotive is assumed to have sufficient power to safely and efficiently haul the load.
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5.1.3.2. Weather cover for the rail transportation (phase 3 of table paragraph 5.1.9)

« Rolling removable aluminium weather cover in order to protect the Transportation cask from rain and
to not have a publicly Transportation cask. One man can manually open or close the weather cover
which can rolls on a rail fixed on the frame of the rail car.

« Holes and a ventilation shaft on the top of the cover are calculated to create an adequate draught
around the Transportation cask during the transport. The weather cover is composed with two parts.
The real time tracking system is placed on the two parts (See Appendix H).

5.1.3.3. Specific equipment for the rail transportation

¢GPS antenna (tracking) on the rail car (Appendix H)
e Tools box adapted to the Transportation cask

5.1.3.4. Trailer for the road transportation (phases 5, 6 of table paragraph 5.1.9)

« Modified 48 foot flatted trailer with integrated tie-down

« Trailer equipped with hydraulic suspension to cushion the load
e Trailer equipped with nine axles

« One loaded cask per trailer

e 2 drivers and an escort (see section 3.5.1 Chapter 3)

5.1.3.5. Tractor for the road transportation (phases 5, 6 of table paragraph 5.1.9)

e Standard commercial tractor sufficient for the loaded weight
e The weight for the fuelled reference tractor is roughly 11 t.

5.1.3.6. Weather cover for the road transportation (phases 5, 6 of table paragraph 5.1.9)

« Rolling removable plastic weather cover in order to protect the Transportation cask from rain and to
not have a publicly Transportation cask. Two men (one on each side of the trailer) can manually open
or close the weather cover which can rolls on a rail fixed on the frame of the Transportation cask.

* Holes and a ventilation shaft on the top of the cover are calculated to create an adequate draught
around the Transportation cask during the transport. The weather cover is composed with two parts:
one with a fixed metallic panel at the rear side, one with a fixed metallic panel at the front side. The
weather cover can be taken off from the trailer with a specific frame fixed at the rear side of the frame
for the Transportation cask.

5.1.3.7. Frame of the Transportation cask for the road transportation

Specific frame to fix the Transportation cask and to have an evenly distributed load on the axles. This
frame is fitted to the vehicle with twistlock devices plus a metal fitting designed for the appropriate
accelerations. The numbers of attachments for the frame means it is still better to remove the cask from
the frame, rather than taking than cask and the frame as unit during intermodal transfers.

The weather cover can rolls on a rail fixed on the frame of the Transportation cask. A drip pan is installed
under the frame in order to collect the drain of water coming from the condensation of the Transportation
cask. A manual valve with a padlock is installed at the lower level of the drip pan in order to collect the
water.
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5.1.3.8. Specific equipment for the road transportation

e« GPS antenna (tracking) on the tractor

e Turning light (“Girophare”) on the tractor

* Tools box adapted to the Transportation cask

5.1.4. Transportation system maintenance facility

Design, procurement and construction of maintenance equipment, and the commissioning of the
maintenance facility for UFTS:

 Maintenance equipment for DSCTP: shared facility at the centralised site as developed in
paragraph 3.2 of Chapter 3.

« Maintenance equipment for Rail car: shared facility at the centralised site (see paragraph 3.4 of
Chapter 3).

« Maintenance equipment for Trailer: shared facility at the centralised site (see paragraph 3.3 of
Chapter 3).

« Maintenance equipment for Tractor: shared facility at the centralised site (see paragraph 3.3 of
Chapter 3).

5.1.5. Casks

Conceptual design for the Transportation package and tie-down systems for UFTS:
e Tie-down: for DSCTP on rail car as described in <8>, Appendix A, Figure N° 17.

« DSCTP: See Chapter 2, section 2.4.7.1.3, Figure N° 8 of Appendix A, Appendix C.

5.1.6. UFTS Auxiliary equipment

Conceptual design for Auxiliary equipment work:

¢ Gantry Crane:
One for the pre-shipment of the packaging (see phase 2 of table paragraph 5.1.9) and one for loading
the Transportation cask on the rail car (see phase 3 of table paragraph 5.1.9).
One for the rail road transfer of the transportation cask (see phase 5 of table paragraph 5.1.9)

e Lifting beam:
One for the packaging (see phase 2 of table paragraph 5.1.9)
One for the impact limiter of the packaging (see phase 2 of table paragraph 5.1.9)
One for the Transportation cask (see phase 5 of table paragraph 5.1.9)

« Decontamination equipment (see paragraph 3.2 of Chapter 3).
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5.1.7. UFTS Transportation system operation

Loading of Transportation cask onto the rail car, trailer, security, transportation, emergency response:

« Loading of Transportation cask onto the rail car, the trailer security, transportation as described in
phases 3, 5 of table paragraph 5.1.9.

« Emergency response plan: see paragraph 9 of Appendix E.

« Real time tracking: see paragraph 9 of Appendix E.

5.1.8. Decommissioning

Where possible the equipment would be salvaged and decontaminated for sale and the remainder would
be sent to a disposal facility.

Some of the decontaminated equipment can be decontaminated on the current storage site and some of
them can be decontaminated at the Centralised Facility in order to avoid the transportation of
contaminated equipment (see paragraph 3.2 of Chapter 3).
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5.1.9. Table : Analysis of the operational phases of transport

N° STEP IN
PHASE DESIGNATION STUDIED IN | DESCRIPTION OF PHASE COMPONENTS DESCRIPTION OF COMPONENTS SSQAZE'X(KAE
FIG N° E.5.1
Phase 0 | Modules in DSC Interim Initial phase 0
storage
Internal transfer | Interim . . o
Phase 1 of the DSC storage DSC, Appendix A, Figure N°7 1.0
Pre-shipment Radiological control of | NOM
Phase 2 | packaging UFTS gical contamination, | “Smear test”, Radiameter 2.0
. the packaging
preparation <8> Dose Rate
Transportation | hoe1p Appendix A, Figure N° 8
cask
Weather cover
Load impact limiter Gantry crane With 1 hoist (of 120 tons for the 20
onto rotation frame Y DSCTP) )
Rotation frame
Lifting Beam
impact limiter
Place DSC in bottom Lifting Beam 21
impact limiter for packaging )
Place Top impact
- C 2.2
limiter
Attach wire rape
; 2.3
assemblies
Rotation
Rotate frame equipment to 2.4
rotate the frame
* The train is dedicated to
movement of used fuel under
exclusive use conditions;
» Use of depressed center, flat
Loading the Rail car bed car
Transportation Open the weather . « Each flat car is loaded with one
Phase 3 cask on a rail UFTS cover of the railcar (A_ppendlon, DSCTP;
Figures N°16) . . .
car <8> « Each train equipped with
locomotive and caboose;
¢ The locomotive is assumed to
have sufficient power to safely
and efficiently haul the load.
Llft_package n Gantry crane 120 tons 3.0
horizontal position
Lower package onto . ) o
railcar and tiedowns Appendix A, Figure N°17 3.1
Package loaded on
railcar and tiedowns 3.2
secured
Check the condition of
the packaging, rail car
Close the weather Weather cover 3.2
cover
Fit the transport seals 3.2
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N° STEP IN
PHASE DESIGNATION STUDIED IN | DESCRIPTION OF PHASE COMPONENTS DESCRIPTION OF COMPONENTS SDEI%I;IX(,\?AE
FIG. N° E.5.1
Radiological control of Non i “ . .
the rail car contamination, Smear test”, Radiameter 3.2
Dose Rate
Rail transportation of
Phase 4 Rail ' UETS the Transportat@on 4.0
transportation cask from the site to
the rail road terminal
_I?ggl(i'rl]'gne Appendix H 4.0
Rail/Road Radiological cor_ltrol of Non
Phase 5 transfer of the UFTS the Transp(_)rtauon contamination, | “Smear test”, Radiameter 5.0
Transportation cask, the rail car and
; Dose Rate
cask the trailer
Open the weather
covers of the trailer Weather covers
and of the rail car
Loading the packagin . .
from thge rail Féar to ?heg Gantry Crane With 1 hoist (of 120 tons for the
; DSCTP)
trailer
Lifting Beam
for <8>
Transportation
cask
- Modified 48 foot flatted trailer
Trailer with integrgted tie-down _
. - Trailer equipped with hydraulic
(Appendix A, - -
Figure N°12,) suspension to cushlon _the load
- Trailer equipped with nine axles
- One loaded cask per trailer
- Standard commercial tractor
Tractor . sufficient for the loaded weight
(Appendix A, ;
Figure N°14) - The weight for th(_e fuelled
reference tractor is roughly 11 t.
Packaging tie-down on | - Similar to the Tie 'down of the
the trailer Tie down DSCTP f_or the_rall
(Appendix A, Figure N°17 , <8>)
Check the condition of
the packaging, trailer
Fit the transport seals
Close the weather Weather cover
cover
Check the condition of
the packaging, rail car
Fit the transport seals
Close the weather Weather cover
cover
Radiological control of | Non
the trailer and of the contamination, | “Smear test”, Radiameter
Transportation cask Dose Rate
Road transportation of
Road the Transportati(_)n
Phase 6 transportation UFTS cask from the rail road 6.0
terminal to the
Centralised Facility
_I?;e::lktilr%e Appendix H
Unloading of the Unloading of the
Phase 7 | Transportation DGRI/CES | Transportation cask
cask from the trailer
Phase 8 Internal transfer DGR/CES

of the packaging
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Key:
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5.2. Modules In wet bays (See Appendix B, Table N° 7)

From Darlington to the Centralised Facility

Quantity of bundles to be transported from 2035 to 2064: see Appendix B, Table N° 2.
5.2.1. Mode and route development

Feasibility of transporting used fuel from the different current storage site to the centralised facility.
Viability of shipping by road and the identification of a preferred shipping route.

Rail: Rail access exists to the Darlington site [<52>, <53>, <27>and <54>]. There is a rail siding relatively
close to the proposed site area for Darlington Used Fuel Storage facility. Minor infrastructure
improvements would allow extension of the siding directly to the storage facility.

At present, there is no loading capability at the rail siding, nor does Darlington currently possess mobile
cranes. Heavy lift capability would need to be added in order to further the rail transport option.

Rail transport offers the ability to consolidate a larger number of casks per shipment than would road
transport. Given the volumes involved for Darlington, consolidation has clear merits.
5.2.2. Nuclear facility loading

Receive and prepare the used fuel and packages for loading, prepare packages for loading into
transportation packages, pre-shipment tests, and prepare transportation package for transfer to a rail car.

See phases 2, 3 of paragraph 5.2.9 of the present document.

5.2.3. Transporter (vehicle)

5.2.3.1. Trolley with tractor

In order to transfer:

« The full packaging from loading area of the packaging to the transportation area of the transportation
cask (phases 1 to 4 of table paragraph 5.2.9).

5.2.3.2. Rail car (phase 4 of table paragraph 5.2.9)

The sample rail transportation system is predicated on the following elements:

e The train is dedicated to movement of used fuel under exclusive use conditions;

« Use of depressed center, flat bed car see Appendix A, Figure N°16;

e Each flat car is loaded with two IFTC/BMs or one DSCTP;

e Each train equipped with locomotive and caboose;
e The locomotive is assumed to have sufficient power to safely and efficiently haul the load.
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5.2.3.3. Weather cover for the rail transportation (phase 4 of table paragraph 5.2.9)

« Rolling removable aluminium weather cover in order to protect the Transportation cask from rain and
to not have a publicly Transportation cask. One man can manually open or close the weather cover

which can rolls on a rail fixed on the frame of the rail car.

« Holes and a ventilation shaft on the top of the cover are calculated to create an adequate draught
around the Transportation cask during the transport. The weather cover is composed with two parts.

The real time tracking system is placed on the two parts (See Appendix H).

5.2.3.4. Frame or support of the Transportation cask for the rail transportation

Specific frame to fix the Transportation cask and to have an evenly distributed load on the frame of the rail
car. This frame is fixed on the frame of the rail car with calculated fixations in the three directions to follow
the regulations concerning the accelerations. The weather cover can rolls on a rail fixed on the frame of
the rail car. A drip pan is installed under the frame of the rail car in order to collect the drain of water
coming from the condensation of the Transportation cask. A manual valve with a padlock is installed at the

lower level of the drip pan in order to collect the water.

5.2.3.5. Specific equipment for the rail transportation

¢GPS antenna (tracking) on the rail car (Appendix H)
* Tools box adapted to the Transportation cask

5.2.3.6. Trailer for the road transportation (phase 6 of table paragraph 3.1.9)

« Modified 48 foot flatted trailer with integrated tie-down

« Trailer equipped with hydraulic suspension to cushion the load
e Trailer equipped with four axles

¢ One loaded cask per trailer

e 2 drivers and no escort

5.2.3.7. Tractor for the road transportation (phase 6 of table paragraph 3.1.9)

e Standard commercial tractor sufficient for the loaded weight
e The weight for the fuelled reference tractor is roughly 9,075 kg.

5.2.3.8. Weather cover for the road transportation (phase 6 of table paragraph 3.1.9)

« Rolling removable plastic weather cover in order to protect the Transportation cask from rain and to
not have a publicly Transportation cask. Two men (one on each side of the trailer) can manually open

or close the weather cover which can rolls on a rail fixed on the frame of the Transportation cask.

« Holes and a ventilation shaft on the top of the cover are calculated to create an adequate draught
around the Transportation cask during the transport. The weather cover is composed with two parts:
one with a fixed metallic panel at the rear side, one with a fixed metallic panel at the front side. The
weather cover can be taken off from the trailer with a specific frame fixed at the rear side of the frame

for the Transportation cask.
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5.2.3.9. Frame of the Transportation cask for the road transportation

Specific frame to fix the Transportation cask and to have an evenly distributed load on the axles. This
frame is fitted to the vehicle with twistlock devices plus a metal fitting designed for the appropriate
accelerations. The numbers of attachments for the frame means it is still better to remove the cask from
the frame, rather than taking than cask and the frame as unit during intermodal transfers.

The weather cover can rolls on a rail fixed on the frame of the Transportation cask. A drip pan is installed
under the frame in order to collect the drain of water coming from the condensation of the Transportation
cask. A manual valve with a padlock is installed at the lower level of the drip pan in order to collect the
water.

5.2.3.10. Specific equipment for the road transportation

e« GPS antenna (tracking) on the tractor
e Turning light (“Girophare”) on the tractor
* Tools box adapted to the Transportation cask

5.2.4. Transportation system maintenance facility

Design, procurement and construction of maintenance equipment, and the commissioning of the
maintenance facility for UFTS:

« Maintenance equipment for IFTC/BM: shared facility at the centralised site as developed in
paragraph 3.2 of Chapter 3.

« Maintenance equipment for Rail car: shared facility at the centralised site (see paragraph 3.4 of
Chapter 3).

« Maintenance equipment for Trailer: shared facility at the centralised site (see paragraph 3.3 of
Chapter 3).

« Maintenance equipment for Tractor: shared facility at the centralised site (see paragraph 3.3 of
Chapter 3).

5.2.5. Casks

Conceptual design for the Transportation package and tie-down systems for UFTS:
e Tie-down: similar to the IFTC for road <3 >, but adapted to the accelerations for rail.

« IFTC/BM: See chapter 2, section 2.4.7.1.3, Figure N° 5 of Appendix A, Appendix C.

5.2.6. UFTS Auxiliary equipment

Conceptual design for Auxiliary equipment work:

¢ Gantry Crane:
One for the pre-shipment of the packaging (see phase 2 of table paragraph 5.2.9)
One for loading the Transportation cask on the rail car (see phase 4 of table paragraph 5.2.9).
One for loading the Transportation cask on the trailer (see phase 6 of table paragraph 5.2.9).
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e Lifting beam:
One for the packaging and Transportation cask (see phases 1 to 4 of table paragraph 5.2.9)
One for the impact limiter of the packaging (see phase 3 of table paragraph 5.2.9)
One for the Transportation cask (see phase 6 of table paragraph 5.2.9)

< Decontamination equipment (see paragraph 3.2 of Chapter 3).

5.2.7. UFTS Transportation system operation

Loading of packages onto the rail car, trailer, security, transportation, emergency response:

* Loading of the Transportation cask onto the rail car, trailer, security, transportation as described in
phases 4, 6 of table paragraph 5.2.9.

« Emergency response plan: see paragraph 9 of Appendix E.

« Real time tracking: see paragraph 9 of Appendix E.

5.2.8. Decommissioning

Where possible the equipment would be salvaged and decontaminated for sale and the remainder would
be sent to a disposal facility.

Some of the decontaminated equipment can be decontaminated on the current storage site and some of
them can be decontaminated at the Centralised Facility in order to avoid the transportation of
contaminated equipment (see paragraph 3.2 of Chapter 3).
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5.2.9. Table : Analysis of the operational phases of transport

N° STEP IN
PHASE DESIGNATION STUDIED IN | DESCRIPTION OF PHASE COMPONENTS DESCRIPTION OF COMPONENTS Sggggﬁﬁf
FIG N° E.5.2
Phase 0 Modules in wet | Interim Initial phase 0
bays storage P
hqotijdll?gstm?o the Loading the modules Identical than the IFCT in the pool
Phase 1 o UFTS into the packaging in Decontamination of the IFTC/BM: | 2.0, 2.1
packaging in the h | . .
pool the poo identical as IFTC <3>
IFTC/BM: See chapter 2., section
Packaging 2.4.7.1.3 of D#5
Appendix A, Figure N° 5
Pre-shipment Unloading the
Phase 2 | packaging UFTS packaging from the Gantry crane 60 tons
preparation trolley
Drainage 20,21
Drying the cavity Vacuum circuit Alrlwater separator , pump,
vacuum gauges, valves,
- - Air/water separator , pump,
Flll!ng the cavity with Vacuum circuit | vacuum gauges, valves,
helium et
compressed air line
Leaktightness check Leaknghtness
equipement
Depressunsmg the Vacuum circuit
cavity
Phase 3 Internal transfer UFTS Radiological control of Elgr?tamination “Smear test”, Radiameter 3.0,3.1
of the packaging the packaging ' ’ R
Dose Rate
Approach of the .
Trolley Trolley Trolley with tractor
. . Non
$2d+?g%cal control of contamination, | “Smear test”, Radiameter
y Dose Rate
Installing the impact i_l':fe“?ng”l b:;m of
limiter ne Imp
limiter
Loading of the full
Transportation cask on
the vehicle
Radiological control of | Non
the Transportation contamination, | “Smear test”, Radiameter
cask and the Trolley Dose Rate
Internal transfer Tie down
'II_'?:r?sm%rttr;(teion Radiological control of | Non
Phase 4 cask gn a rail UFTS the Transportation contamination, | “Smear test”, Radiameter 4.0
car cask and therail car | Dose Rate
Open the weather Weather cover 4.0
cover
Loading the . .
f With 1 hoist (of 60 tons for the
Transp_ortatlon cask Gantry Crane IFTC/BM) 4.0
on a rail car
Lifting Beam
for the To carry of the IFTC/BM (similar 4.0
Transportation | to the IFTC, <3>)

cask
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N° STEP IN
PHASE DESIGNATION STUDIED IN | DESCRIPTION OF PHASE COMPONENTS DESCRIPTION OF COMPONENTS S;%EIXCI\?AE
FIG. N° E.5.2
- The train is dedicated to
movement of used fuel under
exclusive use conditions;
- Use of depressed centre, flat
. bed car;
mlpce?]rdix A - Each flat cgr is Ioade?i with two 20
Figure 16 <3>) Transport.atlon gasks, '
- Each train equipped with
locomotive and caboose;
- The locomotive is assumed to
have sufficient power to safely
and efficiently haul the load.
Packaging tie-down on | Similar to the Tie down of the
the rail car Tie down IFTC _ ' 4.1
(Appendix A, Figure N°15, <3>)
Check the condition of
the Transportation 4.1
cask, rail car
Fit the transport seals 4.1
Close the weather Weather cover 4.1
cover
Radiological control of | Non
the rail car and the contamination, | “Smear test”, Radiameter 4.1
Transportation cask Dose Rate
Rail transportation of
Phase 5 Rail _ UETS the Transportat?on 50
transportation cask from the site to
the rail road terminal
$|;é(1:lk-irrl1r;e Appendix H 5.0
Rail/Road Radiological control of
transfer of the the Transportation Non S .
Phase 6 . UFTS . contamination, | “Smear test”, Radiameter 6.0
Transportation cask, the rail car and Dose Rate
cask the trailer

Open the weather
covers of the trailer
and of the rail car

Weather covers

Loading the packaging

With 1 hoist (of 60 tons for the

fro_m the rail car to the | Gantry Crane IFTC/BM )
trailer
;‘(;frt'.??aﬁse;é?_ To carry of the IFTC/BM (similar
tation cask to the IFTC, <3>)
- Modified 48 foot flatted trailer
. with integrated tie-down
Trailer - Trailer equipped with hydraulic
(Appendix A, quipp Y

Figures N°13,
14)

or air ride suspension to
cushion the load

Trailer equipped with four axles
One loaded cask per trailer

Tractor
(Appendix A,
Figure N°14)

Standard commercial tractor
sufficient for the loaded weight
The weight for the fuelled
reference tractor is roughly
9,075 kg.

Packaging tie-down on
the trailer

Tie down

Similar to the Tie down of the
IFTC
(Appendix A, Figure N°15, <3>)

Check the condition of
the packaging, trailer

Fit the transport seals
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N° STEP IN
PHASE DESIGNATION STUDIED IN | DESCRIPTION OF PHASE COMPONENTS DESCRIPTION OF COMPONENTS S;%E’X(’\?AE
FIG. N° E.5.2
Close the weather Weather cover
cover
Check the condition of
the packaging, rail car
Radiological control of | Non
the trailer and of the contamination, | “Smear test”, Radiameter
Transportation cask Dose Rate
Road transportation of
Road the Transportation
Phase 7 transportation UFTS cask from the rail road 7.0
p terminal to the
Centralised Facility
Real time .
Tracking Appendix H
Unloading of the Unloading of the
Phase 8 | Transportation DGR/CES | Transportation cask
cask from the trailer
Phase 9 Internal transfer DGR/CES

of the packaging
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FORM OF STORAGE
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6. POINT LEPREAU

Baskets in Silo (See Appendix B, Table N° 4)

From Point Lepreau to the Centralised Facility

Quantity of bundles to be transported from 2035 to 2064: see Appendix B, Table N°2.
6.1. Mode and route development

Feasibility of transporting used fuel from the different current storage site to the centralised facility.
Viability of shipping by road and the identification of a preferred shipping route.

Rail: The Point Lepreau site does not have a rail siding. The closest rail into the nearby city of Saint
Johns is privately owned. More significantly, however, the line crosses into the State of Maine in the
United States before crossing back into Canadian territory [<52>, <53>, <27>and <54>]. While
transit through the United States is technically feasible, the moderate benefits presented by rail
transport may not justify the international shipment.

The next closest rail line is in Moncton, roughly 150 km away. The infrastructure improvements would be
most significant for this mode. In this case, road transport from the reactor site to the railhead would be
necessary; transfer from the road to rail mode would be required, necessitating a transfer facility equipped
with suitable cranes and handling equipment.

It is also noted that a large portion of the rail line runs along St. Lawrence Seaway and passes through the
same populated regions as do the parallel road and waterway systems. Rail transport, therefore, does not
provide any significant benefits (i.e., shorter routes, avoidance of population centers, etc.) as compared
with road or water transport.

Creation of two rail road terminals:

Example given Appendix G: Example of the COGEMA LOGISTICS road rail Terminal at Valognes.

6.2. Nuclear facility loading

Receive and prepare the used fuel and packages for loading, prepare packages for loading into
transportation packages, pre-shipment tests, and prepare transportation package for transfer to a trailer.

See phases 3, 4, 5 of paragraph 6.9 of the present document.
6.3. Transporter (vehicle)

6.3.1. Trolley with tractor

In order to transfer:

e The baskets from the silo to the packaging (phases 2 and 3 of table paragraph 6.9).
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6.3.2. Bogie pulley drive system

In order to transfer:

e The IFTC/BM in the hot cell (phase 3 of table paragraph 6.9),
« The IFTC/BM to the pre-shipment packaging area (phase 4 of table paragraph 6.9),
e The IFTC/BM to the shipment area (phases 5 and 6 of table paragraph 6.9).

6.3.3. Trailer for the road transportation (phases 6, 8 of table paragraph 6.9)

« Modified 48 foot flatted trailer with integrated tie-down

e Trailer equipped with hydraulic or air ride suspension to cushion the load
e Trailer equipped with four axles

¢ One loaded cask per trailer

e 2drivers and no escort

6.3.4. Tractor for the road transportation (phases 6, 8 of table paragraph 6.9)

e Standard commercial tractor sufficient for the loaded weight
e The weight for the fuelled reference tractor is roughly 9,075 kg.

6.3.5. Weather cover for the road transportation (phases 6, 10 of table paragraph
6.9)

« Rolling removable plastic weather cover in order to protect the Transportation cask from rain and to
not have a publicly Transportation cask. Two men (one on each side of the trailer) can manually open

or close the weather cover which can rolls on a rail fixed on the frame of the Transportation cask.

« Holes and a ventilation shaft on the top of the cover are calculated to create an adequate draught
around the Transportation cask during the transport. The weather cover is composed with two parts:
one with a fixed metallic panel at the rear side, one with a fixed metallic panel at the front side. The
weather cover can be taken off from the trailer with a specific frame fixed at the rear side of the frame

for the Transportation cask.

6.3.6. Frame of the Transportation cask for the road transportation

Specific frame to fix the Transportation cask and to have an evenly distributed load on the axles. This
frame is fitted to the vehicle with twistlock devices plus a metal fitting designed for the appropriate
accelerations. The numbers of attachments for the frame means it is still better to remove the cask from

the frame, rather than taking than cask and the frame as unit during intermodal transfers.

The weather cover can rolls on a rail fixed on the frame of the Transportation cask. A drip pan is installed
under the frame in order to collect the drain of water coming from the condensation of the Transportation
cask. A manual valve with a padlock is installed at the lower level of the drip pan in order to collect the

water.

6.3.7. Specific equipment for the road transportation

¢GPS antenna (tracking) on the tractor
e Turning light (“Girophare”) on the tractor
* Tools box adapted to the Transportation cask
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6.3.8. Rail car (phase 8 of table paragraph 6.9)

The sample rail transportation system is predicated on the following elements:

e The train is dedicated to movement of used fuel under exclusive use conditions;

« Use of depressed center, flat bed car see Appendix A, Figure N°13;

e Each flat car is loaded with two IFTC/BM or one DSCTP;

e Each train equipped with locomotive and caboose;

e The locomotive is assumed to have sufficient power to safely and efficiently haul the load.

6.3.9. Weather cover for the rail transportation (phase 6 of table paragraph 6.9)

¢ Rolling removable aluminium weather cover in order to protect the Transportation cask from rain and
to not have a publicly Transportation cask. One man can manually open or close the weather cover
which can rolls on a rail fixed on the frame of the rail car.

« Holes and a ventilation shaft on the top of the cover are calculated to create an adequate draught
around the Transportation cask during the transport. The weather cover is composed with two parts.
The real time tracking system is placed on the two parts (See Appendix H).

6.3.10.Frame or support of the Transportation cask for the rail transportation

Specific frame to fix the Transportation cask and to have an evenly distributed load on the frame of the rail
car. This frame is fixed on the frame of the rail car with calculated fixations in the three directions to follow
the regulations concerning the accelerations. The weather cover can rolls on a rail fixed on the frame of
the rail car. A drip pan is installed under the frame of the rail car in order to collect the drain of water
coming from the condensation of the Transportation cask. A manual valve with a padlock is installed at the
lower level of the drip pan in order to collect the water.

6.3.11. Specific equipment for the road transportation
¢GPS antenna (tracking) on the rail car (Appendix H)

e Tools box adapted to the Transportation cask

6.4. Transportation system maintenance facility

Design, procurement and construction of maintenance equipment, and the commissioning of the
maintenance facility for UFTS:

« Maintenance equipment for IFTC/BM: shared facility at the centralised site as developed in
paragraph 3.2 of Chapter 3.

« Maintenance equipment for Trailer: shared facility at the centralised site (see paragraph 3.3 of
Chapter 3).

« Maintenance equipment for Tractor: shared facility at the centralised site (see paragraph 3.3 of
Chapter 3).

« Maintenance equipment for Rail car: shared facility at the centralised site as developed in
paragraph 3.4 of Chapter 3.
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6.5. Casks

Conceptual design for the Transportation package and tie-down systems for UFTS:

Tie-down: similar to the IFTC for road but adapted to the accelerations for rail.

IFTC/BM: See chapter 2, section 2.4.7.1.3, Figure N° 6 of Appendix A, Appendix C.

6.6. UFTS Auxiliary equipment

Conceptual design for Auxiliary equipment work:

Leakage and purging equipment :
One complete equipment with vacuum pumps and gauges (see phase 4 of table paragraph 6.9)

Gantry Crane :

One for installing the Transfer flask on the top of the hot cell (see phase 3 of table paragraph 6.9)
One for loading the Transportation cask on the trailer (see phase 6 of table paragraph 6.9)

One for loading the Transportation cask on the rail car (see phase 8 of table paragraph 6.9)

Lifting beam :

One for the Transfer flask (see phase 3 of table paragraph 6.9)

One for the Transportation cask (see phases 6, 8 of table paragraph 6.9)

One for the impact limiter of the packaging (see phase 4 of table paragraph 6.9)

Decontamination equipment (see paragraph 3.2. of Chapter 3).

6.7. UFTS Transportation system operation

Loading of the Transportation cask onto the rail car, trailer, security, transportation, emergency response:

Loading of packaging onto the rail car, security, transportation as described in phase 6 of table
paragraph 6.9.

Loading of Transportation cask from the rail car to the trailer, security, transportation as described in
phase 8 of table paragraph 6.9.

Emergency response plan: see paragraph 9 of Appendix E.

Real time tracking: see paragraph 9 of Appendix E.

6.8. Decommissioning

Where possible the equipment would be salvaged and decontaminated for sale and the remainder would
be sent to a disposal facility.

Some of the decontaminated equipment can be decontaminated on the current storage site and some of
them can be decontaminated at the Centralised Facility in order to avoid the transportation of
contaminated equipment (see paragraph 3.2 of Chapter 3).
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6.9. Table: Analysis of the operational phases of transport

N° STEP IN
PHASE DESIGNATION STUDIED IN | DESCRIPTION OF PHASE COMPONENTS DESCRIPTION OF COMPONENTS SEiQAgE’X(,\:AE
FIG N° E.6
Phase 0 | Baskets in Silo Interim Initial phase 0
storage
Unloading of the
Phase 1 bgskgts from the | Interim 1.0, 1.1,
Silo into the storage 12,13
transfer flask
Internal transfer Interim
Phase 2 | of the transfer 2.0
flask storage
Similar to Gentilly 2, Appendix A,
Figure N°10:
- Shielded fuel transfer cask
- 26 tons with 60 bundles basket
Loading the and with irradiated fuel
baskets from the With a gantry crane , - “Sliding” gate
Phase 3 | transfer flask UFTS place the transfer flask | Transfer flask - Electric hoist for lifting or 3.0
into the on the hot cell lowering a basket into the
packaging IFTC/BM
- Chain
- Basket lifting grapple
- Shielding
Gantry crane For the Transfer flask 3.0
Lifting Beam for 30
Transfer flask )
With the hoist N°1, IFTC/BM: See chapter 2., section
open the lid of the Packaging 2.4.7.1.3 of D#5 3.0
packaging in a hot cell. Appendix A, Figure N° 6
Load the baskets into
- 3.1
the packaging
Pre-shipment :
Phase 4 packag?ng UFTS Drying the cavity Vacuum circuit Alr/water separator, pump, 4.0
h vacuum gauges, valves,
preparation
- Lo Air/water separator, pump,
E'"'.ng the cavity with Vacuum circuit | vacuum gauges, valves,
elium et
compressed air line
Leaktightness check Leaknghtness
equipement
Depressunsmg the Vacuum circuit
cavity
Internal transfer Radiological co_ntrol of | Non o _
Phase 5 . UFTS the Transportation contamination, | “Smear test”, Radiameter 5.0
of the packaging
cask Dose Rate
Approach of the Bogie | Bogie Bogie with pulley drive system 5.0
. . Non
Radlologlcal control of contamination, | “Smear test”, Radiameter 5.0
the Bogie
Dose Rate
Loading of the full
Transportation cask on 5.0
the Bogie
Radiological control of | Non
the Transportation contamination, | “Smear test”, Radiameter 5.0
cask and the Bogie Dose Rate
Internal transfer Tie down 51
Loading the Radiological control of | Non
Phase 6 | Transportation UFTS the Transportation contamination, | “Smear test”, Radiameter 6.0
cask on a trailer cask and the trailer Dose Rate

Open the weather
cover

Weather cover
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N° STEP IN
PHASE DESIGNATION STUDIED IN | DESCRIPTION OF PHASE COMPONENTS DESCRIPTION OF COMPONENTS SS%E’X(I\:AE
FIG. N° E.6
Loading the . .
Transportation cask Gantry Crane Yl\:/.'ltg/lB%'StS (of 60 tons for the
on a trailer
Lifting Beam To carry of the IFTC/BM (similar
forthe Trans- |y i IFTC, <35)
portation cask '
- Modified 48 foot flatted trailer
Trailer W|th mtegrgted t|e-QOwn _
. - Trailer equipped with hydraulic
(Appendix A, ir rid .
Figures N°13 or air ride suspension to
14 ' cushion the load
- Trailer equipped with four axles
- One loaded cask per trailer
- Standard commercial tractor
Tractor sufficient for the loaded weight
(Appendix A, - The weight for the fuelled
Figure N°14) reference tractor is roughly
9,075 kg.
packaging tie-down on Similar to the Tie down of the
ths et Tie down IFTC
(Appendix A, Figure N°15, <3>)
Check the condition of
Transportation cask,
trailer
Fit the transport seals
Close the weather Weather cover
cover
Radiological control of | Non
the trailer and the contamination, | “Smear test”, Radiameter
Transportation cask Dose Rate
Road transportation of
Road the Transportation
Phase 7 transportation UFTS cask from facility to the 7.0
road rail terminal
Real Time .
Tracking Appendix H
Egr?;jflg-a(yf the Radiological control of | Non
Phase 8 Transportation UFTS the Transportation contamination, | “Smear test”, Radiameter 8.0
cask P cask, the rail car Dose Rate

Open the weather
covers of the trailer
and of the rail car

Weather covers

Loading the packaging

With 1 hoist (of 60 tons for the

frqm the trailer to the Gantry Crane IFTC/BM )
rail car
Lifting Beam
for To carry of the IFTC/BM (similar
Transportation | to the IFTC, <3>)
cask
- The train is dedicated to
movement of used fuel under
exclusive use conditions;
- Use of depressed centre, flat
Rail car bed car;
(Appendix A, - Each flat car is loaded with two
Figure N°16 Transportation casks;
<3>) - Each train equipped with

locomotive and caboose;

The locomotive is assumed to
have sufficient power to safely
and efficiently haul the load.
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N° STEP IN
PHASE DESIGNATION STUDIED IN | DESCRIPTION OF PHASE COMPONENTS DESCRIPTION OF COMPONENTS S;%E’X(,\?AE
FIG. N° E.6
Similar to the Tie down of the
Packaging tie-down on | . IFTC
the rail car Tie down (Appendix A, Figure N°15, <3>)
but for rail
Check the condition of
the packaging, rail car
Fit the transport seals
Close the Weat_her Weather cover
cover of the rail car
Radiological control of | Non
the rail car and the contamination, | “Smear test”, Radiameter
transportation cask Dose Rate
Rail transportation of
Rail the Transportation
Phase 9 ) UFTS cask from the road rail 9.0
transportation . .
terminal to the rail
road terminal
Real Time .
Tracking Appendix H
Rail/Road Radiological control of
transfer of the the Transportation Non S .
Phase 10 - UFTS : contamination, | “Smear test”, Radiameter 7.0
Transportation cask, the rail car and
. Dose Rate
cask the trailer

Open the weather
covers of the trailer
and of the rail car

Weather covers

Loading the packaging

With 2 hoists (of 60 tons for the

fro_m the rail car to the | Gantry Crane IFTC/BM )
trailer
Lifting Beam
for To carry of the IFTC/BM (similar
Transportation | to the IFTC, <3>)
cask
- Modified 48 foot flatted trailer
. with integrated tie-down
Trailer - Trailer equipped with hydraulic
(Appendix A,

Figures N°13,
14)

or air ride suspension to
cushion the load
- Trailer equipped with for axles
One loaded cask per trailer

Tractor
(Appendix A,
Figure N°14)

Standard commercial tractor

sufficient for the loaded weight

The weight for the fuelled
reference tractor is roughly
9,075 kg.

Packaging tie-down on
the trailer

Tie down

Similar to the Tie down of the
IFTC
(Appendix A, Figure N°15, <3>)

Check the condition of
the packaging, trailer

Fit the transport seals

Close the weather
cover

Weather cover

Radiological control of
the trailer and the
Transportation cask

Non
contamination,
Dose Rate

“Smear test”, Radiameter
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N° STEP IN
PHASE DESIGNATION STUDIED IN | DESCRIPTION OF PHASE COMPONENTS DESCRIPTION OF COMPONENTS S;%EIX(’\?AE
FIG. N° E.6
Road transportation of
Road the Transportation
Phase 11 | transportation UFTS cask_from rail road 11.0
terminal to the
Centralised site
Unloading of the Unloading of the
Phase 12 | Transportation DGR/CES | Transportation cask

cask

from the rail car
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FORM OF STORAGE
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7. CHALK RIVER

Baskets in Silo (See Appendix B, Table N° 4)
From Douglas Point Facility to the Centralised Facility
Quantity of bundles to transport from 2035 to 2064: see Appendix B, Table N° 2 .

7.1. Mode and route development

Feasibility of transporting used fuel from the different current storage site to the centralised facility.
Viability of shipping by road and the identification of a preferred shipping route.

Road transport is clearly feasible from Chalk River [<52>, <53>, <56>, <27>and <54>]. The public road
system is generally adequate to support the lower volume shipments from this site, however some
improvement may be necessary to public roadways at the time of shipment. On-site roadways would also
likely require strengthening and re-grading (especially noting the grade leaving the site storage area).

Road transport would be appropriate for Chalk River used fuel being transferred to either the northern or

southern Ontario repository. This transport mode is consistent with the volume of used fuel to be removed
from the site.

7.2. Nuclear facility loading

Receive and prepare the used fuel and packages for loading, prepare packages for loading into
transportation packages, pre-shipment tests, and prepare transportation package for transfer to a trailer.

See phases 3, 4, 5 of paragraph 7.9 of the present document.

7.3. Transporter (vehicle)

Conceptual design of trailer and tractors (phase 6 of table paragraph 7.9)

7.3.1. Trolley with tractor

In order to transfer:

« The baskets from the silo to the packaging (phases 2 and 3 of table paragraph 7.9).

7.3.2. Bogie pulley drive system
In order to transfer:
e The IFTC/BM in the hot cell (phase 3 of table paragraph 7.9),

« The IFTC/BM to the pre-shipment packaging area (phase 4 of table paragraph 7.9),
e The IFTC/BM to the shipment area (phases 5 and 6 of table paragraph 7.9).
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7.3.3. Trailer for the road transportation (phase 6 of table paragraph 7.9)

« Modified 48 foot flatted trailer with integrated tie-down

« Trailer equipped with hydraulic or air ride suspension to cushion the load
e Trailer equipped with four axles

e One loaded cask per trailer

e 2 drivers and no escort

7.3.4. Tractor for the road transportation (phase 6 of table paragraph 7.9)

e Standard commercial tractor sufficient for the loaded weight
« The weight for the fuelled reference tractor is roughly 9,075 kg.

7.3.5. Weather cover for the road transportation (phase 7 of table paragraph 7.9)

« Rolling removable plastic weather cover in order to protect the Transportation cask from rain and to
not have a publicly Transportation cask. Two men (one on each side of the trailer) can manually open
or close the weather cover which can roll on a rail fixed on the frame of the Transportation cask.

« Holes and a ventilation shaft on the top of the cover are calculated to create an adequate draught
around the Transportation cask during the transport. The weather cover is composed with two parts:
one with a fixed metallic panel at the rear side, one with a fixed metallic panel at the front side. The
weather cover can be taken off from the trailer with a specific frame fixed at the rear side of the frame
for the Transportation cask.

7.3.6. Frame of the Transportation cask for the road transportation

Specific frame to fix the Transportation cask and to have an evenly distributed load on the axles. This
frame is fitted to the vehicle with twistlock devices plus a metal fitting designed for the appropriate
accelerations. The numbers of attachments for the frame means it is still better to remove the cask from
the frame, rather than taking than cask and the frame as unit during intermodal transfers.

The weather cover can rolls on a rail fixed on the frame of the Transportation cask. A drip pan is installed
under the frame in order to collect the drain of water coming from the condensation of the Transportation
cask. A manual valve with a padlock is installed at the lower level of the drip pan in order to collect the
water.

7.3.7. Specific equipment

e« GPS antenna (tracking) on the tractor
e Turning light (“Girophare”) on the tractor
* Tools box adapted to the Transportation cask

7.4. Transportation system maintenance facility

Design, procurement and construction of maintenance equipment, and the commissioning of the
maintenance facility for UFTS:

« Maintenance equipment for IFTC/BM: shared facility at the centralised site as developed in
paragraph 3.2 of Chapter 3.

« Maintenance equipment for Trailer: shared facility at the centralised site (see paragraph 3.3 of
Chapter 3).

« Maintenance equipment for Tractor: shared facility at the centralised site (see paragraph 3.3 of
Chapter 3).
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7.5. Casks

Conceptual design for the Transportation package and tie-down systems for UFTS:
e Tie-down: similar to the IFTC, Appendix A, Figure N° 15 <3>.

« IFTC/BM: See chapter 2, section 2.4.7.1.3, Figure N° 5 of Appendix A, Appendix C.

7.6. UFTS Auxiliary equipment

Conceptual design for Auxiliary equipment work:

« Leakage and purging equipment:
One complete equipment with vacuum pumps and gauges (see phase 4 of table paragraph 7.9)

¢ Gantry Crane :
One for installing the Transfer flask on the top of the hot cell (see phase 3 of table paragraph 7.9)
One for loading the Transportation cask on the trailer (see phase 6 of table paragraph 7.9)

e Lifting beam :
One for the Transfer flask (see phase 3 of table paragraph 7.9)
One for the Transportation cask (see phase 6 of table paragraph 7.9)
One for the impact limiter of the packaging (see phase 4 of table paragraph 7.9)

« Decontamination equipment (see paragraph 3.7 of Chapter 3).

7.7. UFTS Transportation system operation

Loading of packages onto the trailers, security, transportation, emergency response:

« Loading of packages onto the trailer, security, transportation as described in phase 6 of table
paragraph 7.9.

« Emergency response plan: see paragraph 9 of Appendix F.

* Real time tracking: see paragraph 9 of Appendix F.

7.8. Decommissioning

Where possible the equipment would be salvaged and decontaminated for sale and the remainder would
be sent to a disposal facility.

Some of the decontaminated equipment can be decontaminated on the current storage site and some of
them can be decontaminated at the Centralised Facility in order to avoid the transportation of
contaminated equipment (see paragraph 3.7 of Chapter 3).
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7.9. Table: Analysis of the operational phases of transport

N° STEP IN
PHASE DESIGNATION STUDIED IN | DESCRIPTION OF PHASE COMPONENTS DESCRIPTION OF COMPONENTS SEiQAgE’X(,\:AE
FIG. N° E.7
Phase 0 | Baskets in Silo Interim Initial phase 0
storage
Unloading of the
Phase 1 baskets from the | Interim 1.0, 1.1,
Silo into the storage 12,13
transfer flask
Internal transfer Interim
Phase 2 | of the transfer 2.0
flask storage
Similar to Gentilly 2, Appendix A,
Figure N°10 :
- Shielded fuel transfer cask
- 26 tons with 60 bundles basket
Loading the and with irradiated fuel
baskets from the With a gantry crane , - “Sliding” gate
Phase 3 | transfer flask UFTS place the transfer flask | Transfer flask - Electric hoist for lifting or 3.0
into the on the hot cell lowering a basket into the
packaging IFTC/BM
- Chain
- Basket lifting grapple
- Shielding
Gantry crane For the Transfer flask 3.0
Lifting Beam for 30
Transfer flask )
With the hoist N°1, IFTC/BM: See chapter 2., section
open the lid of the Packaging 2.4.7.1.3 of D#5 3.0
packaging in a hot cell. Appendix A, Figure N° 6
Load the baskets into
- 3.1
the packaging
Pre-shipment .
Phase 4 | packaging UFTS Drying the cavity Vacuum circuit Alr/water separator, pump, 4.0
h vacuum gauges, valves,
preparation
Filling the cavity with — Airfwater separator , pump,
helium Vacuum circuit | vacuum gauggs,_valves,
compressed air line
Leaktightness check Lea!(tlghtness
equipement
Depressurising the Vacuum circuit
cavity
Installing the impact i_i:fél?n% bae Catm for
limiter ne Imp
limiter
Internal transfer Radiological control of Non I .
Phase 5 of the packaging UFTS the packaging contamination, | “Smear test”, Radiameter 5.0
Dose Rate
Approach of the trolley | Bogie Bogie with pulley drive system 5.0
. . Non
Rad|olog|cal control of contamination, | “Smear test”, Radiameter 5.0
the Bogie
Dose Rate
Loading of the full
Transportation cask on 5.0
the Bogie
Radiological control of | Non
the Transportation contamination, | “Smear test”, Radiameter 5.0
cask and the Bogie Dose Rate
Internal transfer Tie down 5.1
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N° STEP IN
PHASE DESIGNATION STUDIED IN | DESCRIPTION OF PHASE COMPONENTS DESCRIPTION OF COMPONENTS SDEI%I;IX(’\?AE
FIG. N° E.7
Phase 6 Loading the Radiological control of | Non
Transportation UFTS the Transportation contamination, | “Smear test”, Radiameter 6.0
cask on a trailer cask and the trailer Dose Rate
Open the weather Weather cover 6.0
cover
Loading the . .
Transp?)rtation cask Gantry Crane With 1 hoists (of 60 tons for the 6.0
. IFTC/BM)
on a trailer
Lifting Beam
for the To carry of the IFTC/BM (similar 6.0
Transportation | to the lifting beam of IFTC) ’
cask
- Modified 48 foot flatted trailer
. with integrated tie-down
Trailer . . . .
. - Trailer equipped with hydraulic
(Appendix A, L .
Figures N°13, or air ride suspension to 6.0
14) cus_hlon thg load _
- Trailer equipped with four axles
- One loaded cask per trailer
- Standard commercial tractor
Tractor sufficient for the loaded weight
(Appendix A, - The weight for the fuelled refe- 6.0
Figure N°14) rence tractor is roughly 9,075
kg.
Packaging tie-down on | - Similar to the Tie down of the
the trailer Tie down IFTC _ _ 6.1
(Appendix A, Figure N°15 , <3>)
Check the condition of 6.1
the packaging, trailer )
Fit the transport seals 6.1
Close the weather Weather cover 6.1
cover
Radiological control of | Non
the trailer and the contamination, | “Smear test”, Radiameter 6.1
Transportation cask Dose Rate
Road transportation of
Road the Transportation_ _
Phase 7 transportation UFTS cask from the Facility 7.0
to the Centralised
Facility
tl?s;l(itrllrge Appendix H 7.0
Unloading of the Unloading of the
Phase 8 | Transportation DGR/CES | Transportation cask 8.0
cask from the trailer
Internal transfer
Phaseg |ofloaded 1 hepices 9.0
Transportation
cask
Unloading the
Phase 10 | RaSkets fromthe | o p op g
Transportation
cask
Storage of the
Phase 11 | Pasketsonthe | hop cpg

Centralised
Facility
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FORM OF STORAGE
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8. GENTILLY

8.1. Baskets in Silo (See Appendix B, Table N°4)

From Gentilly 1 to the Centralised Facility

Quantity of bundles to be transported from 2035 to 2064: see Appendix B, Table N° 2.
8.1.1. Mode and route development

Feasibility of transporting used fuel from the different current storage site to the centralised facility.
Viability of shipping by road and the identification of a preferred shipping route.

Rail: Rail transport from the Gentilly sites is possible [<52>, <53>, <56>, <568>, <54>, and <57>]. There is
no operating rail line into the facility. It would therefore be necessary to either extend the line to
Gentilly (the site map indicates a rail line just outside the one kilometer exclusion zone) or to
transport loaded casks from the site by road to the rail line where it would also be necessary to
construct the necessary transfer and loading station (including equipping the site with necessary lift
power).

The volumes of used fuel to be transferred from the Gentilly site could benefit from the consolidation
opportunities presented by rail.

Creation of arail road terminal:

Example given Appendix G: Example of the COGEMA LOGISTICS road rail Terminal at Valognes.

8.1.2. Nuclear facility loading

Receive and prepare the used fuel and packages for loading, prepare packages for loading into
transportation packages, pre-shipment tests, and prepare transportation package for transfer to a trailer.

See phases 3, 4, 5 of paragraph 8.1.9 of the present document.

8.1.3. Transporter (vehicle)

8.1.3.1. Trolley with tractor

In order to transfer:
e The baskets from the silo to the packaging (phases 2 and 3 of table paragraph 8.1.9).

8.1.3.2. Bogie pulley drive system
In order to transfer:
* The IFTC/BM in the hot cell (phase 3 of table paragraph 8.1.9),

e The IFTC/BM to the pre-shipment packaging area (phase 4 of table paragraph 8.1.9),
* The IFTC/BM to the shipment area (phases 5 and 6 of table paragraph 8.1.9).

8.1.3.3. Trailer for the road transportation (phase 8 of table paragraph 8.1.9)

* Modified 48 foot flatted trailer with integrated tie-down
» Trailer equipped with hydraulic or air ride suspension to cushion the load
» Trailer equipped with four axles
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e One loaded cask per trailer
e 2 drivers and no escort

8.1.3.4. Tractor for the road transportation (phase 8 of table paragraph 8.1.9)

» Standard commercial tractor sufficient for the loaded weight
e The weight for the fuelled reference tractor is roughly 9,075 kg.

8.1.3.5. Weather cover for the road transportation (phase 8 of table paragraph 8.1.9)

* Rolling removable plastic weather cover in order to protect the Transportation cask from rain and to
not have a publicly Transportation cask. Two men (one on each side of the trailer) can manually open

or close the weather cover which can rolls on a rail fixed on the frame of the Transportation cask.

« Holes and a ventilation shaft on the top of the cover are calculated to create an adequate draught
around the Transportation cask during the transport. The weather cover is composed with two parts:
one with a fixed metallic panel at the rear side, one with a fixed metallic panel at the front side. The
weather cover can be taken off from the trailer with a specific frame fixed at the rear side of the frame

for the Transportation cask.

8.1.3.6. Frame of the Transportation cask for the road transportation

Specific frame to fix the Transportation cask and to have an evenly distributed load on the axles. This
frame is fitted to the vehicle with twistlock devices plus a metal fitting designed for the appropriate
accelerations. The numbers of attachments for the frame means it is still better to remove the cask from

the frame, rather than taking than cask and the frame as unit during intermodal transfers.

The weather cover can rolls on a rail fixed on the frame of the Transportation cask. A drip pan is installed
under the frame in order to collect the drain of water coming from the condensation of the Transportation
cask. A manual valve with a padlock is installed at the lower level of the drip pan in order to collect the

water.

8.1.3.7. Specific equipment for the road transportation

e GPS antenna (tracking) on the tractor
e Turning light (“Girophare™) on the tractor
* Tools box adapted to the Transportation cask

8.1.3.8. Rail car (phase 6 of table paragraph 8.1.9)

The sample rail transportation system is predicated on the following elements:

* The train is dedicated to movement of used fuel under exclusive use conditions;

» Use of depressed center, flat bed car see Appendix A, Figure N°13;

+ Eachflat car is loaded with two IFTC/BMs or one DSCTP;

e Each train equipped with locomotive and caboose;

* The locomotive is assumed to have sufficient power to safely and efficiently haul the load.
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8.1.3.9. Weather cover for the rail transportation (phase 6 of table paragraph 8.1.9)

« Rolling removable aluminium weather cover in order to protect the Transportation cask from rain and
to not have a publicly Transportation cask. One man can manually open or close the weather cover
which can roll on a rail fixed on the frame of the rail car.

* Holes and a ventilation shaft on the top of the cover are calculated to create an adequate draught
around the Transportation cask during the transport. The weather cover is composed with two parts.
The real time tracking system is placed on the two parts (See Appendix H).

8.1.3.10. Frame or support of the Transportation cask for the rail transportation

Specific frame to fix the Transportation cask and to have an evenly distributed load on the frame of the rail
car. This frame is fixed on the frame of the rail car with calculated fixations in the three directions to follow
the regulations concerning the accelerations. The weather cover can rolls on a rail fixed on the frame of
the rail car. A drip pan is installed under the frame of the rail car in order to collect the drain of water
coming from the condensation of the Transportation cask. A manual valve with a padlock is installed at the
lower level of the drip pan in order to collect the water.

8.1.3.11. Specific equipment for the road transportation

* GPS antenna (tracking) on the rail car (Appendix H)
» Tools box adapted to the Transportation cask

8.1.4. Transportation system maintenance facility

Design, procurement and construction of maintenance equipment, and the commissioning of the
maintenance facility for UFTS:

* Maintenance equipment for IFTC/BM: shared facility at the centralised site as developed in
paragraph 3.2 of Chapter 3.

e Maintenance equipment for Trailer: shared facility at the centralised site (see paragraph 3.3 of
Chapter 3).

* Maintenance equipment for Tractor: shared facility at the centralised site (see paragraph 3.3 of
Chapter 3).

« Maintenance equipment for Rail car: shared facility at the centralised site (see paragraph 3.4 of
Chapter 3).

8.1.5. Casks

Conceptual design for the Transportation package and tie-down systems for UFTS:
*  Tie-down: similar to the IFTC.

» |IFTC/BM: See chapter 2, section 2.4.7.1.3, Figure N° 5 of Appendix A, Appendix C.

8.1.6. UFTS Auxiliary equipment

Conceptual design for Auxiliary equipment work:

» Leakage and purging equipment:
One complete equipment with vacuum pumps and gauges (see phase 4 of table paragraph 8.1.9)
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e Gantry Crane :
One for installing the Transfer flask on the top of the hot cell (see phase 3 of table paragraph 8.1.9)
One for loading the Transportation cask on the rail car (see phase 6 of table paragraph 8.1.9)
One for loading the Transportation cask on the tariler (see phase 8 of table paragraph 8.1.9)

e Lifting beam :
One for the Transfer flask (see phase 3 of table paragraph 8.1.9)
One for the Transportation cask (see phase 6 of table paragraph 8.1.9)
One for the impact limiter of the packaging (see phase 4 of table paragraph 8.1.9)

« Decontamination equipment (see paragraph 3.2. of Chapter 3).

8.1.7. UFTS Transportation system operation

Loading of packages onto the rail car, trailer, security, transportation, emergency response:

« Loading of the Transportation cask onto the rail car, security, transportation as described in phase 6 of
table paragraph 8.1.9.

» Loading of Transportation cask from the rail car to the trailer, security, transportation as described in
phase 8 of table paragraph 8.1.9.

« Emergency response plan: see paragraph 9 of Appendix E.

* Real time tracking: see paragraph 9 of Appendix E.

8.1.8. Decommissioning

Where possible the equipment would be salvaged and decontaminated for sale and the remainder would
be sent to a disposal facility.

Some of the decontaminated equipment can be decontaminated on the current storage site and some of
them can be decontaminated at the Centralised Facility in order to avoid the transportation of
contaminated equipment (see paragraph 3.2. of Chapter 3).
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8.1.9. Table : Analysis of the operational phases of transport

N° STEP IN
PHASE DESIGNATION STUDIED IN | DESCRIPTION OF PHASE COMPONENTS DESCRIPTION OF COMPONENTS Sg&gER’XfAE
FIG. N° E.8.1
P Interim -
Phase 0 | Baskets in Silo storage Initial phase 0
Unloading of the
Phase 1 bgskgts from the | Interim 1.0, 1.1,
Silo into the storage 12,13
transfer flask
Internal transfer Interim
Phase 2 | of the transfer storage 2.0
flask
Similar to Gentilly 2, Appendix A,
Figure N°10:
- Shielded fuel transfer cask
- 26 tons with 60 bundles basket
Loading the and with irradiated fuel
baskets from the With a gantry crane , - “Sliding” gate
Phase 3 | transfer flask UFTS place the transfer flask | Transfer flask - Electric hoist for lifting or 3.0
into the on the hot cell lowering a basket into the
packaging IFTC/BM
- Chain
- Basket lifting grapple
- Shielding
Gantry crane For the Transfer flask
Lifting Beam for 30
Transfer flask )
With the hoist N°1, IFTC/BM: See chapter 2., section
open the lid of the Packaging 2.4.7.1.3 of D#5 3.0
packaging in a hot cell. Appendix A, Figure N° 6
Load the baskets into
- 3.1
the packaging
Pre-shipment .
Phase 4 packagipng UFTS Drying the cavity Vacuum circuit Alrlwater separator , pump, 4.0
h vacuum gauges, valves,
preparation
- L Air/water separator, pump,
E'”'.ng the cavity with Vacuum circuit | vacuum gauges, valves,
elium >
compressed air line
Leaktightness check Leaktlghtness
equipement
Depressurlsmg the Vacuum circuit
cavity
. . Lifting beam of
:Pr:itg:mg the impact t_he_ impact
limiter
Internal transfer Radiological co_ntrol of | Non o _
Phase 5 . UFTS the Transportation contamination, | “Smear test”, Radiameter 5.0
of the packaging
cask Dose Rate
Cgﬁig:‘:h of the Bogie Bogie with pulley drive system 5.0
. . Non
tl?]:déoégigécal control of contamination, | “Smear test”, Radiameter 5.0
Dose Rate
Loading of the full
Transportation cask 5.0
on the Bogie
Radiological control of | Non
Transportation cask contamination, | “Smear test”, Radiameter 5.0
the and the Bogie Dose Rate
Internal transfer Tie down 51
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N° STEP IN
PHASE DESIGNATION STUDIED IN | DESCRIPTION OF PHASE COMPONENTS DESCRIPTION OF COMPONENTS SDElggERl;I\%E
FIG. N° E.8.1
'%'?:r?ég%rttg?ion Radiological co_ntrol of | Non o _
Phase 6 cask on a rail UFTS the Transportatl_on contamination, | “Smear test”, Radiameter 6.0
car cask and the rail car Dose Rate
Open the weather
cover Weather cover
Loading the . .
Transportation cask Gantry Crane YI\:/'IIE?: }B&(;'St (of 60 tons for the
on a rail car
Lifting Beam To carry of the IFTC/BM (similar
for packaging to the IFTC, <3>)
- The train is dedicated to
movement of used fuel under
exclusive use conditions;
- Use of depressed centre, flat
) bed car;
(Ffpl)lp‘;irdix A, - Each flat car is Ioade(.j with two
Figure 16 <3>) Transpoqatlon gasks, .
- Each train equipped with
locomotive and caboose;
- The locomotive is assumed to
have sufficient power to safely
and efficiently haul the load.
Packaging tie-down on | . Similar to the Tie down of the
the rail car Tie down IFTC . )
(Appendix A, Figure N°15, <3>)
Check the condition of
the Transportation
cask , rail car
Fit the transport seals
Close the weather Weather cover
cover
Radiological control of | Non
the rail car and the contamination, | “Smear test”, Radiameter
Transportation cask Dose Rate
Rail transportation of
Rail the Transportation
Phase 7 transportation UFTS cask from the site to 7.0
the rail road terminal
Real Time Appendix H
Tracking pp
Rail/Road Radiological control of
transfer of the the Transportation Non “ N .
Phase 8 Transportation UFTS cask, the rail car and cDontammanon, Smear test”, Radiameter 8.0
) ose Rate
cask the trailer

Open the weather
covers of the trailer
and of the rail car

Weather covers

Loading the packaging
from the rail car to the
trailer

Gantry Crane

With 1 hoist (of 60 tons for the
IFTC/BM)

Lifting Beam
for To carry of the IFTC/BM (similar
Transportation | to the IFTC, <3>)
cask

- Modified 48 foot flatted trailer
Trailer With integrz_ated tie—down _
(Appendix A, - Trailer equipped with hydraulic

Figures N°13,
14)

or air ride suspension to
cushion the load

Trailer equipped with four axles
- One loaded cask per trailer
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N° STEP IN
PHASE DESIGNATION STUDIED IN | DESCRIPTION OF PHASE COMPONENTS DESCRIPTION OF COMPONENTS SDEl%ERIX%E
FIG. N° E.8.1
- Standard commercial tractor
Tractor sufficient for the loaded weight
(Appendix A, - The weight for the fuelled
Figure N°14) reference tractor is roughly
9,075 kg.
Packaging tie-down on | —. Similar to the Tie down of the
the trailer Tie down IFTC . .
(Appendix A, Figure N°15, <3>)
Check the condition of
the packaging, trailer
Fit the transport seals
Close the weather Weather cover
cover
Check the condition of
the packaging, rail car
Radiological control of | Non
the trailer and of the contamination, | “Smear test”, Radiameter
Transportation cask Dose Rate
Road transportation of
Road the Transportatiqn
Phase 9 . UFTS cask from the rail road 9.0
transportation ;
terminal to the
Centralised Facility
'I?;?:Iktilrr%e Appendix H
Unloading of the Unloading of the
Phase 10 | Transportation DGRI/CES | Transportation cask 10.0
cask from the trailer
Phase 11 Internal transfer DGRJ/CES

of the packaging
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FORM OF STORAGE
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8.2. Baskets in Canstor (See Appendix B, Table N°5)

From Gentilly 2 to the Centralised Facility
Quantity of bundles to be transported from 2035 to 2064: see Appendix B, Table N° 2.

8.2.1. Mode and route development

Feasibility of transporting used fuel from the different current storage site to the centralised facility.
Viability of shipping by road and the identification of a preferred shipping route.

Rail: Rail transport from the Gentilly sites is possible [<52>, <53>, <56>, <58>, <54>, and <57>]. There is
no operating rail line into the facility. It would therefore be necessary to either extend the line to
Gentilly (the site map indicates a rail line just outside the one kilometer exclusion zone) or to
transport loaded casks from the site by road to the rail line where it would also be necessary to
construct the necessary transfer and loading station (including equipping the site with necessary lift
power).

The volumes of used fuel to be transferred from the Gentilly site could benefit from the consolidation
opportunities presented by rail.

Creation of arail road terminal:

Example given Appendix G: Example of the COGEMA LOGISTICS road rail Terminal at VValognes.

8.2.2. Nuclear facility loading

Receive and prepare the used fuel and packages for loading, prepare packages for loading into
transportation packages, pre-shipment tests, and prepare transportation package for transfer to a trailer.

See phases 3, 4, 5 of paragraph 8.2.9 of the present document.

8.2.3. Transporter (vehicle)

8.2.3.1. Trolley with tractor

In order to transfer:
e The baskets from the silo to the packaging (phases 2 and 3 of table paragraph 8.2.9).

8.2.3.2. Bogie pulley drive system
In order to transfer:
e The IFTC/BM in the hot cell (phase 3 of table paragraph 8.2.9),

« The IFTC/BM to the pre-shipment packaging area (phase 4 of table paragraph 8.2.9),
e The IFTC/BM to the shipment area (phases 5 and 6 of table paragraph 8.2.9).
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8.2.3.3. Trailer for the road transportation (phase 8 of table paragraph 8.2.9)

« Modified 48 foot flatted trailer with integrated tie-down

e Trailer equipped with hydraulic or air ride suspension to cushion the load
e Trailer equipped with four axles

e One loaded cask per trailer

e 2drivers and no escort

8.2.3.4. Tractor for the road transportation (phase 8 of table paragraph 8.2.9)

e Standard commercial tractor sufficient for the loaded weight
e The weight for the fuelled reference tractor is roughly 9,075 kg.

8.2.3.5. Weather cover for the road transportation (phase 8 of table paragraph 8.2.9)

« Rolling removable plastic weather cover in order to protect the Transportation cask from rain and to
not have a publicly Transportation cask. Two men (one on each side of the trailer) can manually open

or close the weather cover which can rolls on a rail fixed on the frame of the Transportation cask.

« Holes and a ventilation shaft on the top of the cover are calculated to create an adequate draught
around the Transportation cask during the transport. The weather cover is composed with two parts:
one with a fixed metallic panel at the rear side, one with a fixed metallic panel at the front side. The
weather cover can be taken off from the trailer with a specific frame fixed at the rear side of the frame

for the Transportation cask.

8.2.3.6. Frame of the Transportation cask for the road transportation

Specific frame to fix the Transportation cask and to have an evenly distributed load on the axles. This
frame is fitted to the vehicle with twistlock devices plus a metal fitting designed for the appropriate
accelerations. The numbers of attachments for the frame means it is still better to remove the cask from

the frame, rather than taking than cask and the frame as unit during intermodal transfers.

The weather cover can rolls on a rail fixed on the frame of the Transportation cask. A drip pan is installed
under the frame in order to collect the drain of water coming from the condensation of the Transportation
cask. A manual valve with a padlock is installed at the lower level of the drip pan in order to collect the

water.

8.2.3.7. Specific equipment for the road transportation

e« GPS antenna (tracking) on the tractor
e Turning light (“Girophare”) on the tractor
* Tools box adapted to the Transportation cask

8.2.3.8. Rail car (phase 6 of table paragraph 8.2.9)

The sample rail transportation system is predicated on the following elements:

e The train is dedicated to movement of used fuel under exclusive use conditions;

« Use of depressed center, flat bed car see Appendix A, Figure N° 13;

* Each flat car is loaded with two IFTC/BMs or one DSCTP;

e Each train equipped with locomotive and caboose;

* The locomotive is assumed to have sufficient power to safely and efficiently haul the load.
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8.2.3.9. Weather cover for the rail transportation (phase 6 of table paragraph 8.2.9)

« Rolling removable aluminium weather cover in order to protect the Transportation cask from rain and
to not have a publicly Transportation cask. One man can manually open or close the weather cover
which can rolls on a rail fixed on the frame of the rail car.

« Holes and a ventilation shaft on the top of the cover are calculated to create an adequate draught
around the Transportation cask during the transport. The weather cover is composed with two parts.
The real time tracking system is placed on the two parts (See Appendix H).

8.2.3.10. Frame or support of the Transportation cask for the rail transportation

Specific frame to fix the Transportation cask and to have an evenly distributed load on the frame of the rail
car. This frame is fixed on the frame of the rail car with calculated fixations in the three directions to follow
the regulations concerning the accelerations. The weather cover can rolls on a rail fixed on the frame of
the rail car. A drip pan is installed under the frame of the rail car in order to collect the drain of water
coming from the condensation of the Transportation cask. A manual valve with a padlock is installed at the
lower level of the drip pan in order to collect the water.

8.2.3.11. Specific equipment for the road transportation

¢GPS antenna (tracking) on the rail car (Appendix H)

* Tools box adapted to the Transportation cask

8.2.4. Transportation system maintenance facility

Design, procurement and construction of maintenance equipment, and the commissioning of the
maintenance facility for UFTS:

« Maintenance equipment for IFTC/BM: shared facility at the centralised site as developed in
paragraph 3.2 of Chapter 3.

« Maintenance equipment for Trailer: shared facility at the centralised site (see paragraph 3.3 of
Chapter 3).

« Maintenance equipment for Tractor: shared facility at the centralised site (see paragraph 3.3 of
Chapter 3).

« Maintenance equipment for Rail car: shared facility at the centralised site (see paragraph 3.4 of
Chapter 3).

8.2.5. Casks

Conceptual design for the Transportation package and tie-down systems for UFTS:
* Tie-down: similar to the IFTC.

« IFTC/BM: See chapter 2, section 2.4.7.1.3, Figure N° 5 of Appendix A, Appendix C.
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8.2.6. UFTS Auxiliary equipment
Conceptual design for Auxiliary equipment work:

« Leakage and purging equipment :
One complete equipment with vacuum pumps and gauges (see phase 4 of table paragraph 8.2.9)

¢ Gantry Crane :
One for installing the Transfer flask on the top of the hot cell (see phase 3 of table paragraph 8.2.9)
One for loading the Transportation cask on the rail car (see phase 6 of table paragraph 8.2.9)
One for loading the Transportation cask on the trailer (see phase 8 of table paragraph 8.2.9)

e Lifting beam :
One for the Transfer flask (see phase 3 of table paragraph 8.2.9)
One for the Transportation cask (see phase 6 of table paragraph 8.2.9)
One for the impact limiter of the packaging (see phase 4 of table paragraph 8.2.9)

« Decontamination equipment (see paragraph 3.2 of Chapter 3).

8.2.7. UFTS Transportation system operation

Loading of the Transportation cask onto the trailer, rail car, security, transportation, emergency response:

« Loading of packaging onto the rail car, security, transportation as described in phases 6 of table
paragraph 8.2.9.

« Loading of Transportation cask from the rail car to the trailer, security, transportation as described in
phase 8 of table paragraph 8.2.9.

« Emergency response plan: see paragraph 9 of Appendix E.

* Real time tracking: see paragraph 9 of Appendix E.

8.2.8. Decommissioning

Where possible the equipment would be salvaged and decontaminated for sale and the remainder would
be sent to a disposal facility.

Some of the decontaminated equipment can be decontaminated on the current storage site and some of
them can be decontaminated at the Centralised Facility in order to avoid the transportation of
contaminated equipment (see paragraph 3.2 of Chapter 3).
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8.2.9. Table : Analysis of the operational phases of transport

N° STEP IN
PHASE DESIGNATION STUDIED IN | DESCRIPTION OF PHASE COMPONENTS DESCRIPTION OF COMPONENTS S;QA(L;EIX%AE
FIG. N° E.8.2
Phase 0 Baskets in Interim Initial phase 0
Canstor storage
Unloading of the
Phase 1 bgskgts from the | Interim 1.0,1.1,
Silo into the storage 12,13
transfer flask
Internal transfer Interim
Phase 2 | of the transfer 2.0
storage
flask
Similar to Gentilly 2, Appendix A,
Figure N°10:
- Shielded fuel transfer cask
- 26 tons with 60 bundles basket
Loading the and with irradiated fuel
baskets from the With a gantry crane , - “Sliding” gate
Phase 3 | transfer flask UFTS place the transfer flask | Transfer flask - Electric hoist for lifting or 3.0
into the on the hot cell lowering a basket into the
packaging IFTC/BM
- Chain
- Basket lifting grapple
- Shielding
Gantry crane For the Transfer flask 3.0
Lifting Beam for 30
Transfer flask )
With the hoist N°1, IFTC/BM : See chapter 2.,
open the lid of the Packaging section 2.4.7.1.3 of D#5 3.0
packaging in a hot cell. Appendix A, Figure N° 6
Load the baskets into 31
the packaging :
Pre-shipment . ) .| Airlwater separator , pum
Phase 4 packagmg UFTS Drying the cavity Vacuum circuit vacuum gau%es, valvFés, P 4.0
preparation
- Lo Air/water separator , pump,
E'"'.ng the cavity with Vacuum circuit | vacuum gauges, valves,
elium gt
compressed air line
Leaktightness check Leaknghtness
equipement
Depressurising the Vacuum circuit
cavity
Installing the impact Llftlng beam of
limiter the_ Impact
limiter
Internal transfer Radiological co_ntrol of | Non o _
Phase 5 . UFTS the Transportation contamination, | “Smear test”, Radiameter 5.0
of the packaging
cask Dose Rate
Cept?i::(l):m of the Bogie Bogie with pulley drive system 5.0
Radiological control of Non s .
: contamination, | “Smear test”, Radiameter 5.0
the Bogie
Dose Rate
Loading of the full
Transportation cask 5.0
on the Bogie
Radiological control of | Non
Transportation cask contamination, | “Smear test”, Radiameter 5.0
the and the Bogie Dose Rate
Internal transfer Tie down 51
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N° STEP IN
PHASE DESIGNATION STUDIED IN | DESCRIPTION OF PHASE COMPONENTS DESCRIPTION OF COMPONENTS SDEI%EIX(,\?AE
FIG. N° E.8.2
Phase 6 #?:r?slg%:tg?ion Radiological co_ntrol of | Non o ‘
cask on a rail UFTS the Transportat[on contamination, | “Smear test”, Radiameter 6.0
car cask and the rail car Dose Rate
Open the weather Weather cover
cover
Loading the_ With 1 hoist (of 60 tons for the
Transp_ortauon cask Gantry Crane IFTC/BM) (
on a rail car
Lifting Beam To carry of the IFTC/BM (similar
for packaging to the IFTC, <3>)

- The train is dedicated to
movement of used fuel under
exclusive use conditions;

- Use of depressed centre, flat

. bed car;
FAaF;IpZ?LjiX A, - Each flat ca.r is loaded with two
Figure 16 <3>) Transpor@atlon pasks; '

- Each train equipped with
locomotive and caboose;

- The locomotive is assumed to
have sufficient power to safely
and efficiently haul the load.

Packaging tie-d Similar to the Tie down of the

(Appendix A, Figure N°15, <3>)

Check the condition of
the Transportation
cask , rail car
Fit the transport seals
Close the weather Weather cover
cover
Radiological control of | Non
the rail car and the contamination, | “Smear test”, Radiameter
Transportation cask Dose Rate
Rail transportation of
Rail the Transportation
Phase 7 transportation UFTS cask from the site to 7.0
the rail road terminal
.'?;ilk-:-r']rge Appendix H
Rail/Road Radiological control of
transfer of the the Transportation Non .
Phase 8 ) UFTS . contamination, | “Smear test”, Radiameter 8.0
Transportation cask, the rail car and
; Dose Rate
cask the trailer
Open the weather
covers of the trailer Weather covers
and of the rail car
Loading the packagin - .
from th?e rail gar to Etaheg Gantry Crane With 1 hoist (of 60 tons for the
. IFTC/BM)
trailer
Lifting Beam
for To carry of the IFTC/BM (similar
Transportation | to the IFTC, <3>)
cask
- Modified 48 foot flatted trailer
Trailer with integrgted tie-down _
. - Trailer equipped with hydraulic
(Appendix A, L .
Figures N°13, or air ride suspension to
14) cus_hlon thg load _
- Trailer equipped with four axles
- One loaded cask per trailer
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N° STEP IN
PHASE DESIGNATION STUDIED IN | DESCRIPTION OF PHASE COMPONENTS DESCRIPTION OF COMPONENTS SS(ADEEIX(’\?AE
FIG. N° E.8.2
- Standard commercial tractor
Tractor sufficient for the loaded weight
(Appendix A, - The weight for the fuelled
Figure N°14) reference tractor is roughly
9,075 kg.
Packaging tie-down on | - Similar to the Tie down of the
the trailer Tie down IFTC . .
(Appendix A, Figure N°15, <3>)
Check the condition of
the packaging, trailer
Fit the transport seals
Close the weather Weather cover
cover
Check the condition of
the packaging, rail car
Radiological control of | Non
the trailer and of the contamination, | “Smear test”, Radiameter
Transportation cask Dose Rate
Road transportation of
Road the Transportatiqn
Phase 9 . UFTS cask from the rail road 9.0
transportation ;
terminal to the
Centralised Facility
$gﬂktilr?;]e Appendix H
Unloading of the Unloading of the
Phase 10 | Transportation DGR/CES | Transportation cask 10.0
cask from the trailer
Phase 11 Internal transfer DGR/CES

of the packaging




Appendix E
Page : 109/111

COGEMA LOGISTICS-DRP-DT 500276-B-005 Rev.: 00

PHASE 2 '

UILDADING F THE BASKETS FROM SILD NTD THE TRANFER FLASK

PHASE 1

PHASE 0

&

PRE-SHPMENT PACKAGING PREPARATION

PHASE 4

PHASE 3 ot e sssucrs rron moanssee sLas 1o 1o eacracng

A

StepdD

T et

=

Step32

mm

Stepal

Ll

Step30

PHASE S

INTERNAL TRANSTER OF THE TRANSPORTATION cASK

STEPSD

PHASE 7 o mavsomarmy

PHASE 6 conona or e reasronramion case on e ra e

callca

c2lca

callca

STEP.70

STEPSD

PHASE 9 sow mwsromrarin

RALL/RDAD TRANSFER [F THE TRANSFORTATION CASK

PHASE 8

callles

GENTILLY-BASKET IN CANSTOR

STEP3D

sTEPBD

MOSTLY RAIL

Faese

S00276-010




COGEMA LOGISTICS-DRP-DT 500276-B-005 Rev.: 00

Key:

Appendix E
Page : 110/111

FORM OF STORAGE VEHICLE

Y
h
i
i
i
i,
Zlinz|
2
ﬂuuy

27

BASKETS IN SILO

AN NN

BASKETS IN CANSTOR

)

MODULES IN DSC

TRACTOR AND TRALLER yith 4 x axles for [FTC/BM >

BASKET

O PR == ALK

TRACTOR AND TRAILER <yith 9 x axles for DSCTP)

BASKET T UJ UJ T
RAIL CAR
TROLLEY WITH TRACTER
Go—od
[}
MODULE: BOGIE WITH PULLY

DRIVE SYSTEM

TRAYS IN WET BAYS

VESSEL CISxDSCTP or 32 IFTC/BM)

TRANSPORTATION CASK

TRANSPORTATION CASK
IFTC/BN CBASKETS)

’:‘

TRANSPORTATION CASK
IFTC/BM MODULES)

ez

MODULE

DSCTP (MODULES)

MODULES IN WET BAYS

PACKAGING

L oF DSC

DSC WITHOUT LID

INPACT LIMITER
OF IFTC/BM

IFTC/BM (BASKETS>

==
m TRANSFER FLASK
==

=)

IFTC/BM MODULES

EQUIPMENT

VALL SHIELDING ENCLOSURE

% CRANE
: VACUUM SYSTEN AND

LEAKTIGHNESS EQUIPMENT




COGEMA LOGISTICS-DRP-DT 500276-B-005 Rev.: 00 Appendix E
Page : 111/111

9. CENTRALISED SITE
Quantity of bundles to transport from 2035 to 2064: see Appendix A, Table N° 2.

9.1. Mode and route development

In accordance with the shipment rate:

» Creation of a area to unload the Transportation cask from the trailer (scope of DGR/CES site)

9.2. Transportation system maintenance facility

Design, procurement and construction of maintenance equipment, and the commissioning of the
maintenance facility for UFTS:

* Maintenance equipment for IFTC/BM: shared facility at the centralised site as developed in
paragraph 3.2 of Chapter 3.

e Maintenance equipment for Trailer: shared facility at the centralised site (see paragraph 3.3 of
Chapter 3).

* Maintenance equipment for Tractor: shared facility at the centralised site (see paragraph 3.3 of
Chapter 3).

« Maintenance equipment for rail cars: shared facility at the centralised site (see paragraph 3.4 of
Chapter 3).

9.3. UFTS Transportation system operation

Emergency response plan:

As described in chapter 4 of D#5 an Emergency response plan for transportation, is needed.

The crisis cell will be located in a specially built crisis room at the Centralised Facility fully equipped with
communication means (Vehicles tracking system, telephones, telefax, teleconference system,...) and all
the necessary documentation (regulations, maps, safety files, ERPT and specific plans,...).

The crisis room is operated permanently during our transports using the real Time tracking system:

* Location of the vehicle (trucks, wagons, ship) with the GPS system
e Transmission of information with the Inmarsat system

In addition, we are thinking that OPG, as COGEMA LOGISTICS needs to own a recovery system for
heavy casks. It may be needed if the casks are placed accidentally in a location where no classical
means of recovery can be efficiently used.

Real time tracking:

As described in chapter 5 of D#5, dedicated sea and ground transports for UFTS can be real time tracked
from an OPG headquarters to be located at the Centralised Facility. Road vehicles, railway wagons as
well as dedicated vessels involved in the logistic network for UFTS can be equipped with specific tracking

systems.
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APPENDIX F: Conceptual design and description for all the UFTS components in the case of

“Mostly water” mode for each Current Storage Site
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1. INTERFACES FOR EACH CURRENT STORAGE SITE

Tables N° 4, 5, 6, 7 and 8 of Appendix B.
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2. WHITESHELL

Baskets in Silo (See Appendix B, Table N° 4)

From Douglas Point Facility to the Centralised Facility

Quantity of bundles to transport from 2035 to 2064: see Appendix B, Table N° 3.
2.1. Mode and route development

Feasibility of transporting used fuel from the different current storage site to the centralised facility.
Viability of shipping by road and the identification of a preferred shipping route.

« Whiteshell includes a single facility: Whiteshell Laboratories. While the Whiteshell facility was not visited
as part of this review, the facility’s location, paired with the very small number of used fuel bundles to be
transported, suggests that road transport would be the most efficient means of completing the deliveries to
either the northern or southern Ontario regions. Accordingly, a specific investigation of rail and/or water
links was not conducted.

Recommendation: On the above basis, it is recommended that the small volume of used fuel originating
at the Whiteshell facility be transported by road.

The hypothesised routing would involve transport on the Trans Canada Highway to provincial [<52>, <53>,
<27> and <54>]. »
2.2. Nuclear facility loading

Receive and prepare the used fuel and packages for loading, prepare packages for loading into
transportation packages, pre-shipment tests, and prepare transportation package for transfer to a trailer.

See phases 3, 4, 5 of paragraph 2.9 of the present chapter.

2.3. Transporter (vehicle)

Conceptual design of trailer and tractors (phase 6 of table paragraph 2.9)

2.3.1. Trolley with tractor

In order to transfer:

e The baskets from the silo to the packaging (phase 2 of table paragraph 2.9),
< The full packaging from the loading area of the packaging to the transportation area of the
transportation cask (phase 5 of table paragraph 2.9).

2.3.2. Trailer for the road transportation (phase 6 of table paragraph 2.9)

* Modified 48 foot flatted trailer with integrated tie-down

e Trailer equipped with hydraulic or air ride suspension to cushion the load
e Trailer equipped with four axles

¢ One loaded cask per trailer

e 2drivers and no escort

2.3.3. Tractor for the road transportation (phase 6 of table paragraph 2.9)

e Standard commercial tractor sufficient for the loaded weight
e The weight for the fuelled reference tractor is roughly 9,075 kg.
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2.3.4. Weather cover for the road transportation (phase 7 of table paragraph 2.9)

« Rolling removable plastic weather cover in order to protect the Transportation cask from rain and to
not have a publicly Transportation cask. Two men (one on each side of the trailer) can manually open
or close the weather cover which can roll on a rail fixed on the frame of the Transportation cask.

« Holes and a ventilation shaft on the top of the cover are calculated to create an adequate draught
around the Transportation cask during the transport. The weather cover is composed with two parts:
one with a fixed metallic panel at the rear side, one with a fixed metallic panel at the front side. The
weather cover can be taken off from the trailer with a specific frame fixed at the rear side of the frame
for the Transportation cask.

2.3.5. Frame of the Transportation cask for the road transportation

Specific frame to fix the Transportation cask and to have an evenly distributed load on the axles. This
frame is fitted to the vehicle with twistlock devices plus a metal fitting designed for the appropriate
accelerations. The numbers of attachments for the frame means it is still better to remove the cask from
the frame, rather than taking than cask and the frame as unit during intermodal transfers.

The weather cover can rolls on a rail fixed on the frame of the Transportation cask. A drip pan is installed
under the frame in order to collect the drain of water coming from the condensation of the Transportation
cask. A manual valve with a padlock is installed at the lower level of the drip pan in order to collect the
water.

2.3.6. Specific equipment

e« GPS antenna (tracking) on the tractor
e Turning light (“Girophare”) on the tractor
* Tools box adapted to the Transportation cask

2.4. Transportation system maintenance facility

Design, procurement and construction of maintenance equipment, and the commissioning of the
maintenance facility for UFTS:

 Maintenance equipment for IFTC/BM: shared facility at the centralised site as developed in
paragraph 3.2 of Chapter 3.

« Maintenance equipment for Trailer: shared facility at the centralised site (see paragraph 3.3 of
Chapter 3).

« Maintenance equipment for Tractor: shared facility at the centralised site (see paragraph 3.3 of
Chapter 3).

2.5. Casks

Conceptual design for the Transportation package and tie-down systems for UFTS:
e Tie-down: similar to the IFTC, Appendix A, Figure N° 15 <3>.

« IFTC/BM: See chapter 2, section 2.4.7.1.3, Figure N° 5 of Appendix A, Appendix C.
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2.6. UFTS Auxiliary equipment
Conceptual design for Auxiliary equipment work:

« Leakage and purging equipment:
One complete equipment with vacuum pumps and gauges (see phase 4 of table paragraph 2.9)

¢ Gantry Crane:
One for loading the baskets from the Transfer flask to the packaging (see phase 3 of table paragraph
2.9)
One for loading the packaging on the trailer (see phase 6 of table paragraph 2.9)

e Lifting beam:
One for the lid of the packaging (see phase 3 of table paragraph 2.9)
One for the Transfer flask (see phase 3 of table paragraph 2.9)
One for the packaging (see phases 5 and 6 of table paragraph 2.9)
One for the impact limiter of the packaging (see phase 5 of table paragraph 2.9)

< Decontamination equipment (see paragraph 3.2 of Chapter 3).

2.7. UFTS Transportation system operation

Loading of packages onto the trailer, security, transportation, emergency response:

« Loading of packages onto the trailer, security, transportation as described in phase 6 of table
paragraph 2.9

« Emergency response plan: see paragraph 9 of Appendix F.

« Real time tracking: see paragraph 9 of Appendix F.

2.8. Decommissioning

Where possible the equipment would be salvaged and decontaminated for sale and the remainder would
be sent to a disposal facility.

Some of the decontaminated equipment can be decontaminated on the current storage site and some of
them can be decontaminated at the Centralised Facility in order to avoid the transportation of
contaminated equipment (see paragraph 3.2 of Chapter 3).
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2.9. Table: Analysis of the operational phases of transport

PHASE DESIGNATION STUDIED IN DESCRIPTION OF PHASE COMPONENTS DESCRIPTION OF COMPONENTS QESL-IJ—EI'\DIJ:’\I‘E
DIAGRAM
FIG. N° F.2
Phase 0 | Baskets in Silo Interim Initial phase 0
storage
Unloading of the
baskets from the | Interim 1.0, 1.1,
Phase 1 Silo into the storage 12,13
transfer flask
Internal transfer .
Phase 2 | of the transfer Interim 2.0
flask storage
Loading the With the gantry, take
baskets from the the impact limiter IFTC/BM : See section 2.4.7.1.3
Phase 3 | transfer flask UFTS handling tool of the Packaging of D#5 3.0
into the packa- packaging. Appendix A, Figure N° 6,
ging. Note(1)
Impact limiter
handling tool of 30
the packaging '
With 2 hoists (of 60 tons for the
Gantry crane IFTC/BM and ‘!’ransfer‘ fla_lsk and 30
10 tons for the impact limiter and
the lid of IFTC/BM)
Raise the impact
limiter and store itin a 3.0
place
With the gantry, take
the lid handling tool of . .
Bolting of the lid with kagi 3.0
the associated packaging
platform
Raise the lid and store
itin a place 3.0
Similar to Gentilly 2, Appendix A,
Figure N°10 :
- 8 Shielded fuel transfer cask
- 26 tons with 60 bundles basket
With the gantry, take ?nq \_Nitr’! irradiated fuel
- “Sliding” gate
the transfer flask Transfer flask . - s 3.0
- Electric hoist for lifting or
lowering a basket into the
IFTC/BM
- Chain
- Basket lifting grapple
- Shielding
Lifting Beam for
the Transfer 3.0
flask
Mate the transfer flask
with the flask lid of the Appendix A, Figure N°9 3.1
packaging.
Load the baskets. 31,32
With the gantry, take 33
off the transfer flask )
With the gantry, close
the packaging with the 3.3

lid.
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N° STEP IN
PHASE DESIGNATION STUDIED IN | DESCRIPTION OF PHASE COMPONENTS DESCRIPTION OF COMPONENTS SEQUENCE
DIAGRAM
FIG. N° F.2
Pre-shipment .
Phase 4 packaging UFTS Drying the cavity Vacuum circuit Céz\gsrtsr Z?Jpaersat?/;fvzl;mp’ 4.0
preparation gauges, '
Filling the cavity with o Alrfwater separator , pump,
helium Vacuum circuit | vacuum gauge_s,_valves,
compressed air line
Leaktightness check Lea!(tlghtness
equipement
Depressurising the Vacuum circuit
cavity
Internal transfer Radiological control of Non S .
Phase 5 ] UFTS : contamination, | “Smear test”, Radiameter 5.0
of the packaging the packaging
Dose Rate
App_roach of the Trolley Trolley with tractor 5.0
vehicle
. . Non
Radiological control of contamination, | “Smear test”, Radiameter 5.0
the Trolley
Dose Rate
Installing the impact
e 5.0
limiter
Loading of the
Transportation cask on 5.0
the Trolley
Radiological control of | Non
the Transportation contamination, | “Smear test”, Radiameter 5.0
cask and the Trolley Dose Rate
Internal transfer Tie down 5.1
Loading the Radiological control of | Non
Phase 6 | Transportation UFTS the Transportation contamination, | “Smear test”, Radiameter 6.0
cask on a trailer cask and of the trailer | Dose Rate
Open the weather Weather cover 6.0
cover
Loading the . .
Transportation cask Gantry Crane With 1 hoist (of 60 tons for the 6.0
. IFTC/BM
on a trailer
Lifting Beam To carry of the IFTC/BM (similar 6.0
for packaging to the lifting beam of IFTC) )
Modified 48 foot flatted trailer with
. integrated tie-down
Trailer ; . . .
(Appendix A T_ra|!er equpeq with hydra_uhc or
) o A air ride suspension to cushion the 6.0
Figures N° 13, load
14) Trailer equipped with four axles
One loaded cask per trailer
Standard commercial tractor
Tractor sufficient for the loaded weight
(Appendix A, The weight for the fuelled 6.0
Figure N°14) reference tractor is roughly 9,075
kg.
Packaging tie-down on Similar to the Tie down of the
s add Tie down IFTC 6.1
(Appendix A, Figure N°15 , <3>)
Check the condition of
Transportation cask , 6.1
trailer
Fit the transport seals 6.1
Close the weather Weather cover 6.1
cover
Radiological control of | Non
the trailer and of the contamination, | “Smear test”, Radiameter 6.1
Transportation cask Dose Rate
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N° STEP IN
PHASE DESIGNATION STUDIED IN | DESCRIPTION OF PHASE COMPONENTS DESCRIPTION OF COMPONENTS SEQUENCE
DIAGRAM
FIG. N° F.2
Road transportation of
the Transportation
Cont'd Road "
Phase 7 | transportation UFTS cask from the_Facmty 7.0
to the Centralised
Facility
Real time .
tracking Appendix H 7.0
Unloading of the Unloading of the
Phase 8 | Transportation DGR/CES | Transportation cask 8.0
cask from the trailer
Internal transfer
Phase 9 | Ofloaded DGRICES
Transportation
cask
Unloading the
baskets from the
Phase 10 Transportation DGR/CES
cask
Storage of the
Phase 11 | Pasketsonthe | nop cpg
Centralised
Facility
Road
transportation of
the empty

Phase 12 | Transportation DGR/CES
cask from the
Centralised
Facility

Note (1): The removal of the flask and the replacement of the lid have to be co-ordinated, as it done at
present (throughout). The IFTC/BM lid could be designed to be suitable for this operation.

This operation has to be repeated three times.
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Key:

FORM OF STORAGE VEHICLE PACKAGING
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3. BRUCE

3.1. Modules in DSC (See Appendix B, Table N° 8)

From BUFDSF to the Centralised Facility

Quantity of bundles to be transported from 2035 to 2064: see appendix B, Table N°3.
3.1.1. Mode and route development

Feasibility of transporting used fuel from the different current storage site to the centralised facility.
Viability of shipping by road and the identification of a preferred shipping route.

Water: Given the location of Bruce on Lake Huron, water transport is feasible [<52>, <53>, <54> and
<59>]. A dock facility could be constructed on site, allowing for on-site road movements from
either the pools or the used fuel dry storage facility. It is anticipated that depth sounding and

dredging would be required in addition construction of the marine loading facility.

As outlined below, water could be integrated with a rail transport program, involving development of a

marine/rail transfer station. This possibility is further detailed herein.

Recommendation : As outlined above under the general review for water transport, a potential
transport solution would involve waterborne consolidation of used fuel from
several current storage sites and transfer at a water transfer site located

either on Lake Huron or on Lake Superior.

The water transfer station for both the southern and northern Ontario options would include the same

components:

* Adock;

« Aroadway extending to the dock;

« A small switchyard to facilitate rail car placement;
¢ Road transport to the repository facility.

A building is needed to allow operations, including radiation control activities, to continue during inclement
winter conditions. This building would be a simple light structure, but equipped with doors that could be

closed in the case of high winds and blowing snow.
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3.1.2. Nuclear facility loading

Receive and prepare the used fuel and packages for loading, prepare packages for loading into
transportation packages, pre-shipment tests, and prepare transportation package for transfer to a vessel.

See phases 1, 2 and 3 of paragraph 3.1.9 of the present document.

3.1.3. Transporter (vehicle)

3.1.3.1. Vessel (phases 4, 5 of table paragraph 3.1.9)
See section 3.7.1 of Chapter 3.

3.1.3.2. Specific equipment for the vessel transportation

¢GPS antenna (tracking) on the vessel (Appendix H)

< Radiation protection Kit:
- Direct reading dosimeter,
- Film dosimeters,
- Gamma doses rate meter,
- Neutron doses rate meter,
- Counting rate meter,
- Blank” Measurements performed” forms,
- Roll of filter papers for smear test,
- Pairs of overshoes,
- Vinyl gloves,
- Disposable breathing mask,
- Disposable camera with flash

3.1.3.3. Frame of the Transportation cask for the water transportation

Similar to the rail transportation but adapted to the regulation concerning the accelerations.

3.1.3.4. Trailer for the road transportation (phases 6, 7 of table paragraph 3.1.9)

« Modified 48 foot flatted trailer with integrated tie-down

« Trailer equipped with hydraulic suspension to cushion the load
e Trailer equipped with nine axles

e One loaded cask per trailer

e 2 drivers and an escort (see section 3.5.1 Chapter 3)
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3.1.3.5. Tractor for the road transportation (phases 6, 7 of table paragraph 3.1.9)

e Standard commercial tractor sufficient for the loaded weight
e The weight for the fuelled reference tractor is roughly 11 t.

3.1.3.6. Weather cover for the road transportation (phases 6, 7 of table paragraph 3.1.9)

« Rolling removable plastic weather cover in order to protect the Transportation cask from rain and to
not have a publicly Transportation cask. Two men (one on each side of the trailer) can manually open
or close the weather cover which can rolls on a rail fixed on the frame of the Transportation cask.

« Holes and a ventilation shaft on the top of the cover are calculated to create an adequate draught
around the Transportation cask during the transport. The weather cover is composed with two parts:
one with a fixed metallic panel at the rear side, one with a fixed metallic panel at the front side. The
weather cover can be taken off from the trailer with a specific frame fixed at the rear side of the frame
for the Transportation cask.

3.1.3.7. Frame of the Transportation cask for the road transportation

Specific frame to fix the Transportation cask and to have an evenly distributed load on the axles. This
frame is fitted to the vehicle with twistlock devices plus a metal fitting designed for the appropriate
accelerations. The numbers of attachments for the frame means it is still better to remove the cask from
the frame, rather than taking than cask and the frame as unit during intermodal transfers.

The weather cover can rolls on a rail fixed on the frame of the Transportation cask. A drip pan is installed
under the frame in order to collect the drain of water coming from the condensation of the Transportation
cask. A manual valve with a padlock is installed at the lower level of the drip pan in order to collect the
water.

3.1.3.8. Specific equipment for the road transportation

¢GPS antenna (tracking) on the tractor
e Turning light (“Girophare”) on the tractor
e Tools box adapted to the Transportation cask

3.1.4. Transportation system maintenance facility

Design, procurement and construction of maintenance equipment, and the commissioning of the

maintenance facility for UFTS:

« Maintenance equipment for DSCTP: shared facility at the centralised site (see paragraph 3.2 of
Chapter 3).

« Maintenance equipment for Trailer: shared facility at the centralised site (see paragraph 3.3 of
Chapter 3).

« Maintenance equipment for Tractor: shared facility at the centralised site (see paragraph 3.3 of
Chapter 3).
3.1.5. Casks

Conceptual design for the Transportation package and tie-down systems for UFTS:

e Tie-down: for DSCTP on trailer similar as described in <8>, Appendix A, Figure N° 17.

+ Tie-down: for DSCTP on vessel as described in <8>, Appendix A, Figure N° 17 (to be adapted to the
regulation concerning the accelerations).

« DSCTP: See Chapter 2, section 2.4.7.1.3 of D#5, Appendix A, Figure N° 8, Appendix C.
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3.1.6. UFTS Auxiliary equipment
Conceptual design for Auxiliary equipment work:
¢ Gantry Crane :
One for the pre-shipment of the packaging (see phases 2, 3 of table paragraph 3.1.9)
One for loading the Transportation cask on the vessel (see phase 4 of table paragraph 3.1.9).
One for loading the Transportation cask from the vessel to the trailer (see phase 6 of table paragraph

3.1.9).
The two last gantry cranes can be only one if the vessel has its own crane.

e  Lifting beam:
One for the packaging (see phase 2 of table paragraph 3.1.9)
One for the impact limiter of the packaging (see phase 2 of table paragraph 3.1.9)
One for the Transportation cask (see phases 4, 6 of table paragraph 3.1.9)

« Decontamination equipment (see paragraph 3.2 of Chapter 3).

3.1.7. UFTS Transportation system operation

Loading of Transportation cask onto the vessel, trailer, security, transportation, emergency response:

« Loading of Transportation cask onto the vessel, security, transportation as described in phase 4 of
table paragraph 3.1.9.

e Loading of Transportation cask onto the trailer, security, transportation as described in phase 6 of
table paragraph 3.1.9.

« Emergency response plan: see paragraph 9 of Appendix F.

Real time tracking: see paragraph 9 of Appendix F.

3.1.8. Decommissioning

Where possible the equipment would be salvaged and decontaminated for sale and the remainder would
be sent to a disposal facility.

Some of the decontaminated equipment can be decontaminated on the current storage site and some of
them can be decontaminated at the Centralised Facility in order to avoid the transportation of
contaminated equipment (see paragraph 3.2 of Chapter 3).
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3.1.9. Table: Analysis of the operational phases of transport

N° STEP IN
PHASE DESIGNATION STUDIED IN | DESCRIPTION OF PHASE COMPONENTS DESCRIPTION OF COMPONENTS SEQUENCE
DIAGRAM
FIG. N° F.3.1
Phase 0 | Modules in DSC Interim Initial phase 0
storage
Internal transfer | Interim . ] o
Phase 1 of the DSC storage DSC, Appendix A, Figure N°7 1.0
Pre-shipment Radiological control of | NOM
Phase 2 | packaging UFTS the acglia in contamination, | “Smear test”, Radiameter 2.0
preparation <8> P ging Dose Rate
Transportation | hge1p Appendix A, Figure N° 8
cask
Weather cover
Load impact limiter Gantry crane With 1 hoist (of 120 tons for the 20
onto rotation frame Y DSCTP) )
Rotation frame
Lifting Beam
impact limiter
Place DSC in bottom Lifting Beam 21
impact limiter for packaging )
Place Top impact
e 2.2
limiter
Attach wire rape
; 2.3
assemblies
Rotation
Rotate frame equipment to 2.4
rotate the frame
Loading the
Transportation
Phase 3 |caskona UFTS Trolley Trolley with tractor 3.0
vehicle and
internal transfer
Loading the Radiological control of | Non
Phase 4 | Transportation UFTS the hold and of the contamination, | “Smear test”, Radiameter 4.0
cask on a vessel Transportation cask Dose Rate
Lift package in Gantry Crane With 1 hoist (of 120 tons for the 40
horizontal position (on the vessel) | DSCTP) )
Lower package onto .
the hold of the vessel | Vessel Section .3'7'1 (.)f Chap}er 3 4.0
) Appendix A, Figure N°18
and tie-downs
Package loaded onto
the hold of the vessel 4.1
and tie-downs secured
Check the condition of a1
the packaging, hold )
Close the upper deck 4.1
Fit the transport seals 4.1
Radiological control of | Non
the hold and of the contamination, | “Smear test”, Radiameter 4.1
Transportation cask Dose Rate
Water vansporation o e nestatn s ren
Water the Transportation g R
Phase 5 transportation UFTS cask from the site to rad|at|qn ha_zards. radiation 5.0
. . protection kit
the water rail terminal
Real Time Appendix H 5.0

Tacking
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N° STEP IN
PHASE DESIGNATION STUDIED IN | DESCRIPTION OF PHASE COMPONENTS DESCRIPTION OF COMPONENTS SEQUENCE
DIAGRAM
FIG. N° F.3.1
ggzzfpec:rgtfgﬁ Radiological control of
Phase 6 the hold, the “ " ;
cask from the UFTS Transportation cask Smear test”, Radiameter 6.0, 6.1
vessel to a )
- and the trailer
trailer
Open the Weathgr Weather covers
covers of the trailer
Loading the packaging Gantry Crane With 1 hoist (of 120 tons for the
from the vessel to the
. (on the vessel) | DSCTP)
trailer
Lifting Beam
for
Transportation <8>
cask
- Modified 48 foot flatted trailer
Trailer W|th mtegre_lted t|e-QOwn _
. - Trailer equipped with hydraulic
(Appendix A, - -
. o suspension to cushion the load
Figure N°12)) b . ; .
- Trailer equipped with nine axles
- One loaded cask per trailer
Tractor - Standard commercial tractor
(Appendix A sufficient for the loaded weight
v pfr o Ne1d) |- The weight for the fuelled
9 reference tractor is roughly 11 t.
packaging tie-down on Similar to the Tie down of the
the traﬁerg Tie down DSCTP for the rail
(Appendix A, Figure N°17 , <8>)
Check the condition of
the packaging, trailer
Fit the transport seals
Close the weather
cover Weather cover
Check the condition of
the packaging, rail car
Fit the transport seals
Close the weather Weather cover
cover
Radiological control of Non
the hold, the trailer contamination, | “Smear test”, Radiameter
and of the
. Dose Rate
Transportation cask
Road transportation of
Road the Transportation
Phase 7 . UFTS cask from the water 7.0
transportation road terminal to the
Centralised Facility
Real time .
Tracking Appendix H
Unloading of the Unloading of the
Phase 8 | Transportation DGR/CES | Transportation cask 8.0
cask from the trailer
Phase 9 Internal transfer DGR/CES

of the packaging
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FORM OF STORAGE
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3.2. Trays in wet bays (See Appendix B, Table N° 6)

From Bruce B to the Centralised Facility
Quantity of bundles to be transported from 2035 to 2064: see Appendix B, Table N° 3.

3.2.1. Mode and route development

Feasibility of transporting used fuel from the different current storage site to the centralised facility.
Viability of shipping by road and the identification of a preferred shipping route.

Water: Given the location of Bruce on Lake Huron, water transport is feasible [<52>, <53>, <54> and
<59>]. A dock facility could be constructed on site, allowing for on-site road movements from
either the pools or the used fuel dry storage facility. It is anticipated that depth sounding and
dredging would be required in addition construction of the marine loading facility.

As outlined below, water could be integrated with a rail transport program, involving development of a
marine/rail transfer station. This possibility is further detailed herein.

Recommendation: As outlined above under the general review for water transport, a potential transport
solution would involve waterborne consolidation of used fuel from several current
storage sites and transfer at a water transfer site located either on Lake Huron or on
Lake Superior.

In the event that a repository or extended storage facility is sited in southern Ontario, it would be
technically feasible to construct the water transfer station on or near Bruce. In this case, the
recommended mode of transport for Bruce used fuel would be rail (rail transport to the final repository).
See Appendix D, Section 3.

In the event that a repository or extended storage facility is sited in northern Ontario, used fuel originating
at Bruce could also be consolidated on a vessel for subsequent shipment to the Lake Superior water
transfer station. It is assumed that rail transport would similarly be available from the transfer station to
the repository site. In this case, the recommended mode of transport for Bruce used fuel would be
water/rail.

The water transfer station for both the southern and northern Ontario options would include the same
components:

* Adock;

¢ Arrail siding extending to the dock;

« A small switchyard to facilitate rail car placement;

« Rail from the transfer station to the main line and/or to the repository facility.

If transport from Bruce were made by water/rail (under the northern Ontario option), the hypothesised
routing would involve water transport from the site, through Lake Huron, into Lake Superior to the marine
transfer station. The loaded casks would then be transported by rail to the repository

If transport from Bruce were made by rail alone (under the southern Ontario option), the hypothesised
routing would involve transport from the site to the main rail line. See Appendix D, Section 3.
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3.2.2. Nuclear facility loading

Receive and prepare the used fuel and packages for loading, prepare packages for loading into
transportation packages, pre-shipment tests, and prepare transportation package for transfer to a vessel.

See phases 3, 4 of paragraph 3.2.9 of the present document.

3.2.3. Transporter (vehicle)

3.2.3.1. Trolley with tractor

In order to transfer:

« The full packaging from the loading area of the packaging to the transportation area of the
transportation cask (phases 2 to 5 of table paragraph 3.2.9).

3.2.3.2. Vessel (phase 5 of table paragraph 3.2.9)
See section 3.7.1 of Chapter 3.

3.2.3.3. Specific equipment for the vessel transportation

¢GPS antenna (tracking) on the vessel (Appendix H)
« Radiation protection kit:

- Direct reading dosimeter,

- Film dosimeters,

- Gamma doses rate meter,

- Neutron doses rate meter,

- Counting rate meter,

- Blank” Measurements performed” forms,

- Roll of filter papers for smear test,

- Pairs of overshoes,

- Vinyl gloves,

- Disposable breathing mask,

- Disposable camera with flash

3.2.3.4. Frame of the Transportation cask for the water transportation

Similar to the rail transportation but adapted to the regulation concerning the accelerations.

3.2.3.5. Trailer for the road transportation (phase 7 of table paragraph 3.2.9)

* Modified 48 foot flatted trailer with integrated tie-down

e Trailer equipped with hydraulic suspension to cushion the load
e Trailer equipped with four axles

¢ One loaded cask per trailer

e 2drivers and no escort

3.2.3.6. Tractor for the road transportation (phase 7 of table paragraph 3.2.9)

e Standard commercial tractor sufficient for the loaded weight
« The weight for the fuelled reference tractor is roughly 9,075 kg.
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3.2.3.7. Weather cover for the road transportation (phase 7 of table paragraph 3.2.9)

« Rolling removable plastic weather cover in order to protect the Transportation cask from rain and to
not have a publicly Transportation cask. Two men (one on each side of the trailer) can manually open
or close the weather cover which can rolls on a rail fixed on the frame of the Transportation cask.

« Holes and a ventilation shaft on the top of the cover are calculated to create an adequate draught
around the Transportation cask during the transport. The weather cover is composed with two parts:
one with a fixed metallic panel at the rear side, one with a fixed metallic panel at the front side. The
weather cover can be taken off from the trailer with a specific frame fixed at the rear side of the frame
for the Transportation cask.

3.2.3.8. Frame of the Transportation cask for the road transportation

Specific frame to fix the Transportation cask and to have an evenly distributed load on the axles. This
frame is fitted to the vehicle with twistlock devices plus a metal fitting designed for the appropriate
accelerations. The numbers of attachments for the frame means it is still better to remove the cask from
the frame, rather than taking than cask and the frame as unit during intermodal transfers.

The weather cover can rolls on a rail fixed on the frame of the Transportation cask. A drip pan is installed
under the frame in order to collect the drain of water coming from the condensation of the Transportation
cask. A manual valve with a padlock is installed at the lower level of the drip pan in order to collect the
water.

3.2.3.9. Specific equipment for the road transportation

¢GPS antenna (tracking) on the tractor
e Turning light (“Girophare”) on the tractor
e Tools box adapted to the Transportation cask

3.2.4. Transportation system maintenance facility

Design, procurement and construction of maintenance equipment, and the commissioning of the
maintenance facility for UFTS:

« Maintenance equipment for IFTC/BM: shared facility at the centralised site as developed in
paragraph 3.2 of Chapter 3.

« Maintenance equipment for Trailer: shared facility at the centralised site (see paragraph 3.3 of
Chapter 3).

« Maintenance equipment for Tractor: shared facility at the centralised site (see paragraph 3.3 of
Chapter 3).

3.2.5. Casks

Conceptual design for the Transportation package and tie-down systems for UFTS:
e Tie-down: Similar to the IFTC for road <3 >, but adapted to the accelerations of vessel.

e IFTC/BM: See chapter 2, section 2.4.7.1.3, Figure N° 5 of Appendix A, Appendix C.



COGEMA LOGISTICS-DRP-DT 500276-B-005 Rev. : 00 Appendix F

Page 26/108

3.2.6. UFTS Auxiliary equipment

Conceptual design for Auxiliary equipment work:

Leakage and purging equipment :
One complete equipment with vacuum pumps and gauges (see phase 4 of table paragraph 3.2.9)

Gantry Crane:

One for the pre-shipment of the packaging (see phases 3, 4 of table paragraph 3.2.9)

One for loading the Transportation cask on the vessel (see phase 5 of table paragraph 3.2.9).
One for loading the Transportation cask on the trailer (see phase 7 of table paragraph 3.2.9).

The two last gantry cranes can be only one if the vessel has its own crane.

Lifting beam:

One for the packaging and Transportation cask (see phases 3 to 5 of table paragraph 3.2.9)
One for the impact limiter of the packaging (see phase 4 of table paragraph 3.2.9)

One for the Transportation cask (see phase 7 of table paragraph 3.2.9)

Decontamination equipment (see paragraph 3.2 of Chapter 3).

3.2.7. UFTS Transportation system operation

Loading of packages onto the vessel, rail car, security, transportation, emergency response:

Loading of Transportation cask onto the vessel, security, transportation as described in phase 5 of
table paragraph 3.2.9.

Loading of Transportation cask onto the trailer, security, transportation as described in phase 7 of
table paragraph 3.2.9.

Emergency response plan: see paragraph 9 of Appendix F.

Real time tracking: see paragraph 9 of Appendix F.

3.2.8. Decommissioning

Where possible the equipment would be salvaged and decontaminated for sale and the remainder would
be sent to a disposal facility.

Some of the decontaminated equipment can be decontaminated on the current storage site and some of
them can be decontaminated at the Centralised Facility in order to avoid the transportation of
contaminated equipment (see paragraph 3.2 of Chapter 3).
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3.2.9. Table: Analysis of the operational phases of transport

N° STEP IN
PHASE DESIGNATION STUDIED IN | DESCRIPTION OF PHASE COMPONENTS DESCRIPTION OF COMPONENTS SEQUENCE
DIAGRAM
FIG. N° F.3.2
Phase 0 Trays in wet Interim Initial phase 0
bays storage
Unloading of the
Phase 1 bund[es from the | Interim 10
trays into the storage
modules
hqogjdll?gstﬁo the Loading the modules Identical than the IFCT in the pool
Phase 2 packaging in the UFTS into the packaging in Decontamination of the IFTC/BM: 2.0,2.1
pool the pool identical as IFTC <3>
IFTC/BM : See chapter 2., section
Packaging 2.4.7.1.3 of D#5
Appendix A, Figure N° 5
Pre-shipment
Phase 3 | packaging UFTS Drainage 3.0,3.2
preparation
Drying the cavity Vacuum circuit Alr/water separator , pump,
vacuum gauges, valves,
Filling the cavity with — Alrfwater separator , pump,
; Vacuum circuit | vacuum gauges, valves,
helium >
compressed air line
. Leaktightness
Leaktightness check equipement
Depressurising the Vacuum circuit
cavity
Unloading of the With 2 hoists (of 60 tons for the
packaging from the Gantry Crane IFTC/BM and 10 tons for the
trolley impact limiter)
Internal transfer Radiological control of Non
Phase 4 ] UFTS gica contamination, | “Smear test”, Radiameter 4.0,4.1
of the packaging the packaging
Dose Rate
Approach of the Trolley Trolley with tractor
Trolley
. . Non
Radiological control of contamination, | “Smear test”, Radiameter
the Trolley
Dose Rate
Installing the impact
limiter
Loading of the full
Transportation cask on
Trolley
Radiological control of | Non
the Transportation contamination, | “Smear test”, Radiameter
cask and the Trolley Dose Rate
Internal transfer Tie down
Loading the Radiological control of | Non
Phase 5 | Transportation UFTS the Transportation contamination, | “Smear test”, Radiameter 5.0,5.1
cask on a vessel cask and the hold Dose Rate
Loading the
Transportation cask Gantry Crane With 1 hoist (of 60 tons for the

on the hold of the
vessel

(on the vessel)

IFTC/BM

Lifting Beam
for packaging

To carry of the IFTC/BM (similar
to the IFTC, <3>)

Section 3.7.1 of Chapter 3

Vessel Appendix A, Figure N°18
Transportation cask Similar to the Tie down of the
P Tie down IFTC

tie-down on the hold

(Appendix A, Figure N°15, <3>)
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N° STEP IN
PHASE DESIGNATION STUDIED IN | DESCRIPTION OF PHASE COMPONENTS DESCRIPTION OF COMPONENTS SEQUENCE
DIAGRAM
FIG. N° F.3.2
Check the condition of
the Transportation
cask, hold
Fit the transport seals
Close the upper deck
Radiological control of | Non
the hold and the contamination, | “Smear test”, Radiameter
Transportation cask Dose Rate
Water transportation of Protec_:tion equipment and
Water the Transportation materiel necessary to prevent
Phase 6 . UFTS . radiation hazards : radiation 6.0
transportation cask from the site to rotection kit
the water rail terminal P
Transfer of Fhe Radiological control of
Transportation the hold. the
Phase 7 | cask from the UFTS Trans or’tation cask “Smear test”, Radiameter 7.0,7.1
vessel to a portal
- and the trailer
trailer

Open the weather
covers of the trailer

Weather covers

Loading the packaging
from the vessel to the
trailer

Gantry Crane
(on the vessel)

With 1 hoist (of 60 tons for the
IFTC/BM

Lifting Beam
for To carry of the IFTC/BM (similar
Transportation | to the IFTC, <3>)
cask
$|;é(1:lk-irrl1r;e Appendix H

- Modified 48 foot flatted trailer
Trailer with integrated tie-down
(Appendix A, - Trailer equipped with hydraulic

Figures N°13,
14)

suspension to cushion the load
Trailer equipped with four axles
One loaded cask per trailer

Tractor
(Appendix A,
Figure N°14)

Standard commercial tractor
sufficient for the loaded weight
The weight for the fuelled
reference tractor is roughly
9,075 kg.

Packaging tie-down on
the trailer

Tie down

Similar to the Tie down of the
IFTC for the trailer
(Appendix A, Figure N°15 , <3>)

Check the condition of
the packaging, trailer

Fit the transport seals

Close the weather
cover

Weather cover

Check the condition of
the packaging, rail car

Fit the transport seals

Close the weather
cover

Weather cover

Radiological control of
the hold , the trailer
and of the
Transportation cask

Non
contamination,
Dose Rate

“Smear test”, Radiameter
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N° STEP IN
PHASE DESIGNATION STUDIED IN | DESCRIPTION OF PHASE COMPONENTS DESCRIPTION OF COMPONENTS SEQUENCE
DIAGRAM
FIG. N° F.3.2
Road transportation of
the Transportation
Phase 8 | Road . UFTS cask from the water 8.0
transportation ;
road terminal to the
Centralised Facility
Real time .
Tracking Appendix H
Unloading of the Unloading of the
Phase 9 | Transportation DGR/CES | Transportation cask 9.0
cask from the trailer
Phase 10 Internal transfer DGR/CES

of the packaging
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FORM OF STORAGE

N Y

N

%
Z
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DASKETS IN SILO

BASKETS IN CANSTOR

MODULES IN DSC

BASKET

BASKET

B

NODULE

TRAYS IN WET BAYS

’:‘

MODULES IN WET BAYS

[ )
MIDULE

VEHICLE

TRACTOR AND TRAILER (yith 9 x axles for DSCTP)

IR

RALL CAR

o——o"

TROLLEY WITH TRACTOR

©6——o00

BOGIE WITH PULLY
DRIVE SYSTEM

VESSEL (ISXDSCTP or 32 IFTC/BM)

TRANSPORTATION CASK

TRANSPORTATION CASK
IFTC/BM (BASKETS)

TRANSPORTATION CASK
IFTC/BM (NODULES>

DSCTP (NODULES>

PR E 1

PACKAGING

LID OF DsC

DSC WITHOUT LID

TRANSFER FLASK

IMPACT LIMITER
OF IFTC/BN
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IFTC/BN (MODULES)

EQUIPMENT

WALL.

SHIELDING ENCLOSURE
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3.3. Baskets in Silo (See Appendix B, Table N°4)

From Douglas Point Facility to the Centralised Facility
Quantity of bundles to be transported from 2035 to 2064: see Appendix B, Table N° 3.

3.3.1. Mode and route development

Feasibility of transporting used fuel from the different current storage site to the centralised facility.
Viability of shipping by road and the identification of a preferred shipping route.

Water: Given the location of Bruce on Lake Huron, water transport is feasible [<52>, <53>, <54> and
<59>]. A dock facility could be constructed on site, allowing for on-site road movements from
either the pools or the used fuel dry storage facility. It is anticipated that depth sounding and
dredging would be required in addition construction of the marine loading facility.

As outlined below, water could be integrated with a rail transport program, involving development of a
marine/rail transfer station. This possibility is further detailed herein

Recommendation: As outlined above under the general review for water transport, a potential transport
solution would involve waterborne consolidation of used fuel from several current
storage sites and transfer at a water transfer site located either on Lake Huron or on
Lake Superior.

In the event that a repository or extended storage facility is sited in southern Ontario, it would be
technically feasible to construct the water transfer station on or near Bruce. In this case, the
recommended mode of transport for Bruce used fuel would be rail (rail transport to the final repository).
See Appendix E, Section 3.

In the event that a repository or extended storage facility is sited in northern Ontario, used fuel originating
at Bruce could also be consolidated on a vessel for subsequent shipment to the Lake Superior water
transfer station. It is assumed that rail transport would similarly be available from the transfer station to
the repository site. In this case, the recommended mode of transport for Bruce used fuel would be
water/rail.

The water transfer station for both the southern and northern Ontario options would include the same
components:

* Adock;

¢ Arrail siding extending to the dock;

« A small switchyard to facilitate rail car placement;

« Rail from the transfer station to the main line and/or to the repository facility.

If transport from Bruce were made by water/rail (under the northern Ontario option), the hypothesised
routing would involve water transport from the site, through Lake Huron, into Lake Superior to the marine
transfer station. The loaded casks would then be transported by rail to the repository

If transport from Bruce were made by rail alone (under the southern Ontario option), the hypothesised
routing would involve transport from the site to the main rail line. See Appendix E, Section 3
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3.3.2. Nuclear facility loading
Receive and prepare the used fuel and packages for loading, prepare packages for loading into
transportation packages, pre-shipment tests, and prepare transportation package for transfer to a vessel.

See phases 3, 4, 5 of paragraph 3.3.9 of the present document.

3.3.3. Transporter (vehicle)

3.3.3.1. Trolley with tractor

In order to transfer:
* The baskets from the silo to the packaging (phases 2 and 3 of table paragraph 3.3.9).

3.3.3.2. Bogie pulley drive system

In order to transfer:

e The IFTC/BM in the hot cell (phase 3 of table paragraph 3.3.9),
« The IFTC/BM to the pre-shipment packaging area (phase 4 of table paragraph 3.3.9),
e« The IFTC/BM to the shipment area (phases 5 and 6 of table paragraph 3.3.9).

3.3.3.3. Vessel for the water transportation (phase 6 of table paragraph 3.3.9)
See section 3.7.1 of Chapter 3.

3.3.3.4. Frame of the Transportation cask for the water transportation

Similar to the rail transportation but adapted to the regulation concerning the accelerations.

3.3.3.5. Specific equipment for the water transportation

e GPS antenna (tracking) on the vessel

« Radiation protection kit:
- Direct reading dosimeter,
- Film dosimeters,
- Gamma doses rate meter,
- Neutron doses rate meter,
- Counting rate meter,
- Blank” Measurements performed” forms,
- Roll of filter papers for smear test,
- Pairs of overshoes,
- Vinyl gloves,
- Disposable breathing mask,
- Disposable camera with flash

3.3.3.6. Trailer for the road transportation (phase 8 of table paragraph 3.3.9)

« Modified 48 foot flatted trailer with integrated tie-down

« Trailer equipped with hydraulic suspension to cushion the load
e Trailer equipped with four axles

e One loaded cask per trailer

e 2 drivers and no escort
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3.3.3.7. Tractor for the road transportation (phase 8 of table paragraph 3.3.9)

e Standard commercial tractor sufficient for the loaded weight
e The weight for the fuelled reference tractor is roughly 9,075 kg.

3.3.3.8. Weather cover for the road transportation (phase 8 of table paragraph 3.3.9)

« Rolling removable plastic weather cover in order to protect the Transportation cask from rain and to
not have a publicly Transportation cask. Two men (one on each side of the trailer) can manually open
or close the weather cover which can rolls on a rail fixed on the frame of the Transportation cask.

* Holes and a ventilation shaft on the top of the cover are calculated to create an adequate draught
around the Transportation cask during the transport. The weather cover is composed with two parts:
one with a fixed metallic panel at the rear side, one with a fixed metallic panel at the front side. The
weather cover can be taken off from the trailer with a specific frame fixed at the rear side of the frame
for the Transportation cask.

3.3.3.9. Frame of the Transportation cask for the road transportation

Specific frame to fix the Transportation cask and to have an evenly distributed load on the axles. This
frame is fitted to the vehicle with twistlock devices plus a metal fitting designed for the appropriate
accelerations. The numbers of attachments for the frame means it is still better to remove the cask from
the frame, rather than taking than cask and the frame as unit during intermodal transfers.

The weather cover can rolls on a rail fixed on the frame of the Transportation cask. A drip pan is installed
under the frame in order to collect the drain of water coming from the condensation of the Transportation
cask. A manual valve with a padlock is installed at the lower level of the drip pan in order to collect the
water.

3.3.3.10. Specific equipment for the road transportation

e« GPS antenna (tracking) on the tractor
e Turning light (“Girophare”) on the tractor
e Tools box adapted to the Transportation cask

3.3.4. Transportation system maintenance facility

Design, procurement and construction of maintenance equipment, and the commissioning of the
maintenance facility for UFTS:

« Maintenance equipment for IFTC/BM: shared facility at the centralised site as developed in
paragraph 3.2 of Chapter 3.

« Maintenance equipment for Trailer: shared facility at the centralised site (see paragraph 3.3 of
Chapter 3).

« Maintenance equipment for Tractor: shared facility at the centralised site (see paragraph 3.3 of
Chapter 3).

3.3.5. Casks

Conceptual design for the Transportation package and tie-down systems for UFTS:
« Tie-down: Similar to the Tie down of the IFTC for the water and rail transportation (Appendix A, Figure
N°15, <3>) adapted to the regulations concerning the accelerations.

e |IFTC/BM: See Chapter 2, section 2.4.7.1.3, Figure n° 6 of Appendix A, Appendix C.
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3.3.6. UFTS Auxiliary equipment
Conceptual design for Auxiliary equipment work:

* Leakage and purging equipment:
One complete equipment with vacuum pumps and gauges (see phase 4 of table paragraph 3.3.9)

¢ Gantry Crane :
One for loading installing the Transfer flask on the top of the hot cell (see phase 3 of table paragraph
3.3.9) and for install the impact limiter (phase 4)
One for loading the Transportation cask on the vessel (see phase 6 of table paragraph 3.3.9)
One for loading the Transportation cask from the vessel to the trailer (see phase 8 of table paragraph
3.3.9).

The two last gantry crane can be only one if the vessel has its own crane.

e  Lifting beam:
One for the Transfer flask (see phase 3 of table paragraph 3.3.9)
One for the impact limiter of the packaging (see phase 4 of table paragraph 3.3.9)
One for the Transportation cask (see phase 8 of table paragraph 3.3.9)

« Decontamination equipment (see paragraph 3.2. of Chapter 3).

3.3.7. UFTS Transportation system operation

Loading of packages onto the vessel, rail car, security, transportation, emergency response:

« Loading of packaging onto the vessel, security, transportation as described in phase 6 of table
paragraph 3.3.9.

« Loading of Transportation cask from the vessel to the trailer, security, transportation as described in
phase 8 of table paragraph 3.3.9.

« Emergency response plan: see paragraph 9 of Appendix F.

* Real time tracking: see paragraph 9 of Appendix F.

3.3.8. Decommissioning

Where possible the equipment would be salvaged and decontaminated for sale and the remainder would
be sent to a disposal facility.

Some of the decontaminated equipment can be decontaminated on the current storage site and some of
them can be decontaminated at the Centralised Facility in order to avoid the transportation of
contaminated equipment (see paragraph 3.2 of Chapter 3).
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3.3.9. Table : Analysis of the operational phases of transport

N° STEP IN
PHASE DESIGNATION STUDIED IN DESCRIPTION OF PHASE COMPONENTS DESCRIPTION OF COMPONENTS SEQUENCE
DIAGRAM
FIG. N° F.3.3
Phase 0 | Baskets in Silo Interim Initial phase 0
storage
Unloading of the
Phase 1 baskets from the | Interim 1.0,1.1,
Silo into the storage 12,13
transfer flask
Internal transfer :
Phase 2 | of the transfer Interim 2.0
storage
flask
Figure N°10:
- Shielded fuel transfer cask
- 26 tons with 60 bundles basket
. and with irradiated fuel
Loading the - *Sliding” gate
baskets from the With a gantry crane , ) EIectrig h%ist for lifting or
Phase 3 | transfer flask UFTS place the transfer flask | Transfer flask - ting 3.0
h lowering a basket into the
into the on the hot cell y
packaging IFT(.: BM
- Chain
- Basket lifting grapple
- Shielding
Gantry Crane For the transfer flash
Lifting Beam for
Transfer flask
With the hoist N°1, IFTC/BM : See chapter 2.,
open the lid of the Packaging section 2.4.7.1.3 of D#5
packaging in a hot cell. Appendix A, Figure N° 6
Load the baskets into
the packaging
Pre-shipment .
Phase 4 | packaging UFTS Drying the cavity Vacuum circuit Alr/water separator , pump, 4.0
h vacuum gauges, valves,
preparation
- Lo Air/water separator , pump,
Flll!ng the cavity with Vacuum circuit | vacuum gauges, valves,
helium et
compressed air line
Leaktightness check Leaknghtness
equipement
Depressunsmg the Vacuum circuit
cavity
Installing the impact
limiter
Internal transfer Radiological control of | Non
Phase 5 ] UFTS the Transportation contamination, | “Smear test”, Radiameter 5.0
of the packaging
cask Dose Rate
Approach of the Bogie | Bogie Bogie with pulley drive system 5.0
. . Non
Radlologmal control of contamination, | “Smear test”, Radiameter 5.0
the Bogie
Dose Rate
Loading of the full
Transportation cask on 5.0
the Bogie
Radiological control of | Non
the Transportation contamination, | “Smear test”, Radiameter 5.0
cask and the Bogie Dose Rate
Internal transfer Tie down 51
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N° STEP IN
PHASE DESIGNATION STUDIED IN | DESCRIPTION OF PHASE COMPONENTS DESCRIPTION OF COMPONENTS SEQUENCE
DIAGRAM
FIG. N° F.3.3
Phase 6 Loading the Radiological control of | Non
Transportation UFTS the Transportation contamination, | “Smear test”, Radiameter 6.0
cask on a vessel cask Dose Rate
Loading the
Transportation cask Gantry Crane With 1 hoist (of 60 tons for the 6.0
on the hold of the (on the vessel) | IFTC/BM '
vessel
Lifting Beam To carry of the IFTC/BM (similar 6.0
for packaging to the IFTC, <3>) )
Section 3.7.1 of Chapter 3
Vessel Appendix A, Figure N°18? 6.0
Installing the impact
e 6.1
limiter
packaging tie-down on Similar to the Tie down of the
the ho% 9 Tie down IFTC 6.1
(Appendix A, Figure N°15, <3>)
Check the condition of
the Transportation 6.1
cask , hold
Fit the transport seals 6.1
Close the upper deck 6.1
Radiological control of | Non
the hold an the contamination, | “Smear test”, Radiameter 6.1
Transportation cask Dose Rate
Water transportation of mtore nosessary o prevent
Phase 7 Water . UFTS the Transportat!on radiation hazards : radiation 7.0
transportation cask from the site to . :
. h protection kit
the water rail terminal
Real time .
tracking Appendix H
Transfer of Fhe Radiological control of
Transportation the hold. the
Phase 8 | cask from the UFTS L “Smear test”, Radiameter 8.0
vessel 1o a Transportation cask
: and the trailer
trailer

Open the weather
covers of the trailer

Weather covers

Loading the packaging
from the vessel to the
trailer

Gantry Crane
(on the vessel)

With hoist (of 60 tons for the
IFTC/BM)

;_(ifrﬁ'?rgar?s;g:ta- To carry of the IFTC/BM (similar
tion cask to the IFTC, <3>)
Real Time .
Tracking Appendix H

- Modified 48 foot flatted trailer
Trailer with integrated tie-down
(Appendix A, - Trailer equipped with hydraulic

Figures N°13,
14)

suspension to cushion the load
Trailer equipped with four axles
One loaded cask per trailer

Tractor
(Appendix A,
Figure N°14)

Standard commercial tractor
sufficient for the loaded weight
- The weight for the fuelled
reference tractor is roughly
9,075 kg.

Packaging tie-down on
the trailer

Tie down

Similar to the Tie down of the
IFTC for the trailer
(Appendix A, Figure N°15 , <3>)

Check the condition of
the packaging, trailer
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PHASE

DESIGNATION

STUDIED IN

DESCRIPTION OF PHASE

COMPONENTS

DESCRIPTION OF COMPONENTS

N° STEP IN
SEQUENCE
DIAGRAM
FIG. N° F.3.3

Fit the transport seals

Close the weather
cover

Weather cover

Check the condition of
the packaging, rail car

Fit the transport seals

Close the weather
cover

Weather cover

Radiological control of
the hold , the trailer
and of the
Transportation cask

Non
contamination,
Dose Rate

“Smear test”, Radiameter

Phase 9

Road
transportation

UFTS

Road transportation of
the Transportation
cask from the water
road terminal to the
Centralised Facility

9.0

Real time
Tracking

Appendix H

Phase 10

Unloading of the
Transportation
cask

DGR/CES

Unloading of the
Transportation cask
from the trailer

10.0

Phase 11

Internal transfer
of the packaging

DGR/CES
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FORM OF STORAGE
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4. PICKERING

4.1. Modules in DSC (See Appendix B, Table N°8)

From PUFDSF to the Centralised Facility
Quantity of bundles to be transported from 2035 to 2064: see appendix B, Table N° 3.

4.1.1. Mode and route development

Feasibility of transporting used fuel from the different current storage site to the centralised facility.
Viability of shipping by road and the identification of a preferred shipping route.

Water: The direct proximity of the facility to Lake Ontario provides for feasible water transport [<52>,
<53>, <54> and <59>]. A dock facility would need to be constructed and sounding of depths and
associated dredging of the berth area would likely be necessary. While cranes could be added to
the site, use of a geared vessel would eliminate such need.

Recommendation: As outlined above under the general review for water transport, a potential transport
solution would involve waterborne consolidation of used fuel from several current
storage sites and transfer at a water transfer site located on Lake Ontario, Lake
Huron or Lake Superior.

Under this scenario, it would be technically feasible to consolidate used fuel originating at Pickering
aboard the vessel for waterborne transport to the water transfer site. In the event that a repository is sited
in southern Ontario, this approach has the merit of avoiding road or rail transport through or near the
Metropolitan Toronto area.

Alternatively, rail consolidation offers the most efficient means of removing used fuel from Pickering
Accordingly, the recommended solution for Pickering fuel would involve either water/rail or rail transport.

The hypothesised routing would involve water transport from the facility, through Lake Ontario (this

assumes that the transfer station is located on Lake Huron), Lake Erie and into Lake Huron. Under the
northern Ontario repository option, the vessel would continue into Lake Superior.

4.1.2. Nuclear facility loading

Receive and prepare the used fuel and packages for loading, prepare packages for loading into
transportation packages, pre-shipment tests, and prepare transportation package for transfer to a vessel.

See phases 1, 2 and 3 of paragraph 4.1.9 of the present document.

4.1.3. Transporter (vehicle)

4.1.3.1. Vessel (phases 4, 5 of table paragraph 4.1.9)
See section 3.7.1 of Chapter 3.
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4.1.3.2. Specific equipment for the vessel transportation

e GPS antenna (tracking) on the vessel (Appendix H)

< Radiation protection Kit:
- Direct reading dosimeter,
- Film dosimeters,
- Gamma doses rate meter,
- Neutron doses rate meter,
- Counting rate meter,
- Blank "Measurements performed” forms,
- Roll of filter papers for smear test,
- Pairs of overshoes,
- Vinyl gloves,
- Disposable breathing mask,
- Disposable camera with flash

4.1.3.3. Frame of the Transportation cask for the water transportation

Similar to the rail transportation but adapted to the regulation concerning the accelerations.

4.1.3.4. Trailer for the road transportation (phases 6, 7 of table paragraph 4.1.9)

« Modified 48 foot flatted trailer with integrated tie-down

« Trailer equipped with hydraulic suspension to cushion the load
e Trailer equipped with nine axles

e One loaded cask per trailer

e 2 drivers and an escort (see section 3.5.1 Chapter 3)

4.1.3.5. Tractor for the road transportation (phases 6, 7 of table paragraph 4.1.9)

e Standard commercial tractor sufficient for the loaded weight
e The weight for the fuelled reference tractor is roughly 11 t.

4.1.3.6. Weather cover for the road transportation (phases 6, 7 of table paragraph 4.1.9)

« Rolling removable plastic weather cover in order to protect the Transportation cask from rain and to
not have a publicly Transportation cask. Two men (one on each side of the trailer) can manually open

or close the weather cover which can rolls on a rail fixed on the frame of the Transportation cask.

* Holes and a ventilation shaft on the top of the cover are calculated to create an adequate draught

around the Transportation cask during the transport. The weather cover is composed with two parts:

one with a fixed metallic panel at the rear side, one with a fixed metallic panel at the front side. The
weather cover can be taken off from the trailer with a specific frame fixed at the rear side of the frame

for the Transportation cask.

4.1.3.7. Frame of the Transportation cask for the road transportation

Specific frame to fix the Transportation cask and to have an evenly distributed load on the axles This
frame is fitted to the vehicle with twistlock devices plus a metal fitting designed for the appropriate
accelerations. The numbers of attachments for the frame means it is still better to remove the cask from

the frame, rather than taking than cask and the frame as unit during intermodal transfers.

The weather cover can rolls on a rail fixed on the frame of the Transportation cask. A drip pan is installed
under the frame in order to collect the drain of water coming from the condensation of the Transportation
cask. A manual valve with a padlock is installed at the lower level of the drip pan in order to collect the

water.
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4.1.3.8. Specific equipment for the road transportation

e« GPS antenna (tracking) on the tractor

e Turning light (“Girophare”) on the tractor

* Tools box adapted to the Transportation cask

4.1.4. Transportation system maintenance facility

Design, procurement and construction of maintenance equipment, and the commissioning of the
maintenance facility for UFTS:

 Maintenance equipment for DSCTP: shared facility at the centralised site as developed in
paragraph 3.2 of Chapter 3.

« Maintenance equipment for Trailer: shared facility at the centralised site (see paragraph 3.3 of
Chapter 3).

« Maintenance equipment for Tractor: shared facility at the centralised site (see paragraph 3.3 of
Chapter 3).
4.1.5. Casks

Conceptual design for the Transportation package and tie-down systems for UFTS:
e Tie-down: for DSCTP on trailer similar as described in <8>, Appendix A, Figure N° 17.

« Tie-down: for DSCTP on vessel as described in <8>, Appendix A, Figure N° 17 (to be adapted to the
regulation concerning the accelerations).

« DSCTP: See Chapter 2, section 2.4.7.1.3 of D#5, Appendix A, Figure N° 8, Appendix C.

4.1.6. UFTS Auxiliary equipment

Conceptual design for Auxiliary equipment work:

¢ Gantry Crane:
One for the pre-shipment of the packaging (see phases 2, 3 of table paragraph 4.1.9)
One for loading the Transportation cask on the vessel (see phase 4 of table paragraph 4.1.9).
One for loading the Transportation cask from the vessel to the trailer (see phase 6 of table paragraph
4.1.9).
The two last gantry crane can be only one if the vessel has its own crane.

e Lifting beam:
One for the packaging (see phase 2 of table paragraph 4.1.9)
One for the impact limiter of the packaging (see phase 2 of table paragraph 4.1.9)
One for the Transportation cask (see phases 4, 6 of table paragraph 4.1.9)

« Decontamination equipment (see paragraph 3.2 of Chapter 3).
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4.1.7. UFTS Transportation system operation

Loading of Transportation cask onto the vessel, trailer, security, transportation, emergency response:

Loading of Transportation cask onto the vessel, security, transportation as described in phase 4 of
table paragraph 4.1.9.

Loading of Transportation cask onto the trailer, security, transportation as described in phase 6 of
table paragraph 4.1.9.

Emergency response plan: see paragraph 9 of Appendix F.

Real time tracking: see paragraph 9 of Appendix F.

4.1.8. Decommissioning

Where possible the equipment would be salvaged and decontaminated for sale and the remainder would
be sent to a disposal facility.

Some of the decontaminated equipment can be decontaminated on the current storage site and some of
them can be decontaminated at the Centralised Facility in order to avoid the transportation of
contaminated equipment (see paragraph 3.2 of Chapter 3).
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4.1.9. Table: Analysis of the operational phases of transport

N° STEP IN
PHASE DESIGNATION STUDIED IN | DESCRIPTION OF PHASE COMPONENTS DESCRIPTION OF COMPONENTS SEQUENCE
DIAGRAM
FIG. N° F.4.1
Phase 0 | Modules in DSC Interim Initial phase 0
storage
Internal transfer | Interim . ] o
Phase 1 of the DSC storage DSC, Appendix A, Figure N°7 1.0
Pre-shipment Radiological control of | NOM
Phase 2 | packaging UFTS the acglia in contamination, | “Smear test”, Radiameter 2.0
preparation <8> P ging Dose Rate
Transportation | hge1p Appendix A, Figure N° 8
cask
Weather cover
Load impact limiter Gantry crane With 1 hoist (of 120 tons for the 20
onto rotation frame Y DSCTP) )
Rotation frame
Lifting Beam
impact limiter
Place DSC in bottom Lifting Beam 21
impact limiter for packaging )
Place Top impact
e 2.2
limiter
Attach wire rape
; 2.3
assemblies
Rotation
Rotate frame equipment to 2.4
rotate the frame
Loading the
Transportation
Phase 3 |caskona UFTS Trolley Trolley with tractor 3.0
vehicle and
internal transfer
Loading the Radiological control of | Non
Phase 4 | Transportation UFTS the hold and of the contamination, | “Smear test”, Radiameter 4.0
cask on a vessel Transportation cask Dose Rate
Lift package in Gantry Crane With 1 hoist (of 120 tons for the 40
horizontal position (on the vessel) | DSCTP) )
Lower package onto .
the hold of the vessel | Vessel Section .3'7'1 (.)f Chap}er 3 4.0
) Appendix A, Figure N°18
and tie-downs
Package loaded onto
the hold of the vessel 4.1
and tie-downs secured
Check the condition of a1
the packaging, hold )
Close the upper deck 4.1
Fit the transport seals 4.1
Radiological control of | Non
the hold and of the contamination, | “Smear test”, Radiameter 4.1
Transportation cask Dose Rate
Water vansporation o o et s e
Water the Transportation g AR
Phase 5 transportation UFTS cask from the site to rad|at|qn ha_zards : radiation 5.0
. . protection kit
the water rail terminal
Real Time Appendix H 5.0

Tacking
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N° STEP IN
PHASE DESIGNATION STUDIED IN | DESCRIPTION OF PHASE COMPONENTS DESCRIPTION OF COMPONENTS SEQUENCE
DIAGRAM
FIG. N° F.4.1
ggzzfpec:rgtfgﬁ Radiological control of
Phase 6 the hold, the “ " :
cask from the UFTS Transportation cask Smear test”, Radiameter 6.0, 6.1
vessel to a )
- and the trailer
trailer
Open the Weathgr Weather covers
covers of the trailer
Loading the packaging Gantry Crane With 1 hoist (of 120 tons for the
from the vessel to the
. (on the vessel) | DSCTP)
trailer
Lifting Beam
for Transpor- <8>
tation cask
- Modified 48 foot flatted trailer
. with integrated tie-down
Trailer . . ) .
(Appendix A - Trailer equped W|t_h hydraulic
) onn suspension to cushion the load
Figure N°12)) b . . h
- Trailer equipped with nine axles
- One loaded cask per trailer
- Standard commercial tractor
Tractor . sufficient for the loaded weight
(Appendix A, ]
Figure N°14) - The weight for thc_a fuelled
reference tractor is roughly 11 t.
Packaging tie-down on Similar to the Tie down of the
the traﬁerg Tie down DSCTP for the rail
(Appendix A, Figure N°17 , <8>)
Check the condition of
the packaging, trailer
Fit the transport seals
Close the weather Weather cover
cover
Check the condition of
the packaging, rail car
Fit the transport seals
Close the weather Weather cover
cover
Radiological control of Non
the hold, the trailer contamination, | “Smear test”, Radiameter
and of the
. Dose Rate
Transportation cask
Road transportation of
Road the Transportation
Phase 7 . UFTS cask from the water 7.0
transportation ;
road terminal to the
Centralised Facility
Real time .
Tracking Appendix H
Unloading of the Unloading of the
Phase 8 | Transportation DGR/CES | Transportation cask 8.0
cask from the trailer
Phase 9 Internal transfer DGR/CES

of the packaging
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4.2. Modules In wet bays (See Appendix B, Table N° 7)

From Pickering A to the Centralised Facility
Quantity of bundles to be transported from 2035 to 2064: see Appendix B, Table N° 3.

4.2.1. Mode and route development

Feasibility of transporting used fuel from the different current storage site to the centralised facility.
Viability of shipping by road and the identification of a preferred shipping route.

Water: The direct proximity of the facility to Lake Ontario provides for feasible water transport [<52>,
<53>, <54> and <59>]. A dock facility would need to be constructed and sounding of depths and
associated dredging of the berth area would likely be necessary. While cranes could be added to
the site, use of a geared vessel would eliminate such need.

Recommendation: As outlined above under the general review for water transport, a potential transport
solution would involve waterborne consolidation of used fuel from several current
storage sites and transfer at a water transfer site located on Lake Ontario, Lake
Huron or Lake Superior.

Under this scenario, it would be technically feasible to consolidate used fuel originating at Pickering
aboard the vessel for waterborne transport to the water transfer site. In the event that a repository is sited
in southern Ontario, this approach has the merit of avoiding road or rail transport through or near the
Metropolitan Toronto area.

Alternatively, rail consolidation offers the most efficient means of removing used fuel from Pickering
Accordingly, the recommended solution for Pickering fuel would involve either water/rail or rail transport.

The hypothesised routing would involve water transport from the facility, through Lake Ontario (this

assumes that the transfer station is located on Lake Huron), Lake Erie and into Lake Huron. Under the
northern Ontario repository option, the vessel would continue into Lake Superior.

4.2.2. Nuclear facility loading

Receive and prepare the used fuel and packages for loading, prepare packages for loading into
transportation packages, pre-shipment tests, and prepare transportation package for transfer to a vessel.

See phases 2, 3 of paragraph 4.2.9 of the present document.
4.2.3. Transporter (vehicle)

4.2.3.1. Trolley with tractor

In order to transfer:

« The full packaging from loading area of the packaging to the transportation area of the transportation
cask (phases 1 to 4 of table paragraph 4.2.9).
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4.2.3.2. Trailer for the road transportation (phase 6 of table paragraph 3.2.9)

« Modified 48 foot flatted trailer with integrated tie-down
e Trailer equipped with hydraulic suspension to cushion the load
e Trailer equipped with four axles
e One loaded cask per trailer
2 drivers and no escort

4.2.3.3. Tractor for the road transportation (phase 6 of table paragraph 3.2.9)

e Standard commercial tractor sufficient for the loaded weight
« The weight for the fuelled reference tractor is roughly 9,075 kg.

4.2.3.4. Weather cover for the road transportation (phase 6 of table paragraph 3.2.9)

« Rolling removable plastic weather cover in order to protect the Transportation cask from rain and to
not have a publicly Transportation cask. Two men (one on each side of the trailer) can manually open

or close the weather cover which can rolls on a rail fixed on the frame of the Transportation cask.

« Holes and a ventilation shaft on the top of the cover are calculated to create an adequate draught
around the Transportation cask during the transport. The weather cover is composed with two parts:
one with a fixed metallic panel at the rear side, one with a fixed metallic panel at the front side. The
weather cover can be taken off from the trailer with a specific frame fixed at the rear side of the frame

for the Transportation cask.

4.2.3.5. Frame of the Transportation cask for the road transportation

Specific frame to fix the Transportation cask and to have an evenly distributed load on the axles. This
frame is fitted to the vehicle with twistlock devices plus a metal fitting designed for the appropriate
accelerations. The numbers of attachments for the frame means it is still better to remove the cask from

the frame, rather than taking than cask and the frame as unit during intermodal transfers.

The weather cover can rolls on a rail fixed on the frame of the Transportation cask. A drip pan is installed
under the frame in order to collect the drain of water coming from the condensation of the Transportation
cask. A manual valve with a padlock is installed at the lower level of the drip pan in order to collect the

water.

4.2.3.6. Specific equipment for the road transportation

e« GPS antenna (tracking) on the tractor

e Turning light (“Girophare”) on the tractor

* Tools box adapted to the Transportation cask

4.2.3.7. Vessel for the water transportation (phase 4 of table paragraph 8.1.9)

See section 3.7.1 of Chapter 3.

4.2.3.8. Frame of the Transportation cask for the water transportation

Similar to the rail transportation but adapted to the regulation concerning the accelerations.
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4.2.3.9. Specific equipment for the water transportation

GPS antenna (tracking) on the vessel

Radiation protection kit:

- Direct reading dosimeter,

- Film dosimeters,

- Gamma doses rate meter,

- Neutron doses rate meter,

- Counting rate meter,

- Blank "Measurements performed” forms,
- Roll of filter papers for smear test,
- Pairs of overshoes,

- Vinyl gloves,

- Disposable breathing mask,

- Disposable camera with flash

4.2.4. Transportation system maintenance facility

Design, procurement and construction of maintenance equipment, and the commissioning of the
maintenance facility for UFTS:

Maintenance equipment for IFTC/BM: shared facility at the centralised site as developed in
paragraph 3.2 of Chapter 3.

Maintenance equipment for Trailer: shared facility at the centralised site (see paragraph 3.3 of
Chapter 3).

Maintenance equipment for Tractor: shared facility at the centralised site (see paragraph 3.3 of
Chapter 3).

4.25. Casks

Conceptual design for the Transportation package and tie-down systems for UFTS:

Tie-down: similar to the IFTC for road <3 >, but adapted to the accelerations for rail and vessel.

IFTC/BM: See chapter 2, section 2.4.7.1.3, Figure N° 5 of Appendix A, Appendix C.

4.2.6. UFTS Auxiliary equipment

Conceptual design for Auxiliary equipment work:

Leakage and purging equipment:
One complete equipment with vacuum pumps and gauges (see phase 2 of table paragraph 4.2.9)

Gantry Crane:

One for the pre-shipment of the packaging (see phase 2 of table paragraph 4.2.9)

One for loading the Transportation cask on the vessel (see phase 4 of table paragraph 4.2.9).
One for loading the Transportation cask on the trailer (see phase 6 of table paragraph 4.2.9).

The two last gantry cranes can be only one if the vessel has its own crane.
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e Lifting beam:
One for the packaging and Transportation cask (see phases 1 to 3 of table paragraph 4.2.9)
One for the impact limiter of the packaging (see phase 3 of table paragraph 4.2.9)
One for the Transportation cask (see phase 4 of table paragraph 4.2.9)

« Decontamination equipment (see paragraph 3.2 of Chapter 3).

4.2.7. UFTS Transportation system operation

Loading of packages onto the trailer, security, transportation, emergency response:

« Loading of Transportation cask onto the vessel, security, transportation as described in phase 4 of
table paragraph 4.2.9.

« Loading of Transportation cask onto the trailer, security, transportation as described in phase 6 of
table paragraph 4.2.9.

« Emergency response plan: see paragraph 9 of Appendix F.

* Real time tracking: see paragraph 9 of Appendix F.

4.2.8. Decommissioning

Where possible the equipment would be salvaged and decontaminated for sale and the remainder would
be sent to a disposal facility.

Some of the decontaminated equipment can be decontaminated on the current storage site and some of
them can be decontaminated at the Centralised Facility in order to avoid the transportation of
contaminated equipment (see paragraph 3.2 of Chapter 3).
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4.2.9. Table: Analysis of the operational phases of transport

N° STEP IN
PHASE DESIGNATION STUDIED IN | DESCRIPTION OF PHASE COMPONENTS DESCRIPTION OF COMPONENTS SEQUENCE
DIAGRAM
FIG. N° F.4.2
Phase 0 Modules in wet | Interim Initial phase 0
bays storage
hqogjdll?gsti?ﬁo the | Interim Loading the modules Identical than the IFCT in the pool
Phase 1 oo into the packaging in Decontamination of the IFTC/BM: | 1.0, 1.1
packaging in the | UFTS h | h .
pool the poo identical as IFTC <3>
IFTC/BM : See chapter 2., section
Packaging 2.4.7.1.3 of D#5
Appendix A, Figure N° 5
Pre-shipment
Phase 2 | packaging UFTS Drainage 20,21
preparation
Drying the cavity Vacuum circuit Alr/water separator, pump,
vacuum gauges, valves,
- Lo Air/water separator, pump,
Flll!ng the cavity with Vacuum circuit | vacuum gauges, valves,
helium et
compressed air line
Leaktightness check Leaknghtness
equipment
Depressurising the Vacuum circuit
cavity
Unloading of the With 2 hoists (of 60 tons for the
packaging from the Gantry Crane IFTC/BM and 10 tons for the
trolley impact limiter)
Internal transfer Radiological control of | Non
Phase 3 ; UFTS the Transportation contamination, | “Smear test”, Radiameter 3.0,3.1
of the packaging
cask Dose Rate
Approach of the ;
Trolley Trolley Trolley with tractor
. . Non
$2d+?g%cal control of contamination, | “Smear test”, Radiameter
y Dose Rate
Installing the impact
limiter
Loading of the full
Transportation cask
on the Trolley
Radiological control of | Non
the Transportation contamination, | “Smear test”, Radiameter
cask and the Trolley Dose Rate
Internal transfer Tie down
Loading the Radiological control of | Non
Phase 4 | Transportation UFTS the Transportation contamination, | “Smear test”, Radiameter 40,41
cask on a vessel cask and the hold Dose Rate
Loading the
Transportation cask Gantry Crane With 1 hoist (of 60 tons for the

on the hold of the
vessel

(on the vessel)

IFTC/BM )

;_(;fr“'?rgar?sesg:ta- To carry _of the IFTC/BM or
tion cask IFTC(similar to the IFTC, <3>)
Vessel Section _3.7.1 (_)f Chapter 3
Appendix A, Figure N°18
Transportation cask _ Similar to the Tie down of the
Tie down IFTC

tie-down on the hold

(Appendix A, Figure N°15, <3>)
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N° STEP IN
PHASE DESIGNATION STUDIED IN | DESCRIPTION OF PHASE COMPONENTS DESCRIPTION OF COMPONENTS SEQUENCE
DIAGRAM
FIG. N° F.4.2
Check the condition of
the Transportation
cask, hold
Fit the transport seals
Close the upper deck
Radiological control of | Non
the hold and the contamination, | “Smear test”, Radiameter
Transportation cask Dose Rate
Water transportation of Protec_:tion equipment and
Water the Transportation materiel necessary to prevent
Phase 5 . UFTS . radiation hazards : radiation 5.0
transportation cask from the site to rotection kit
the water rail terminal P
Real time .
tracking Appendix H
Transfer of Fhe Radiological control of
Transportation the hold. the
Phase 6 | cask from the UFTS Trans or’tation cask “Smear test”, Radiameter 6.0, 6.1
vessel to a portal
- and the trailer
trailer

Open the weather
covers of the trailer

Weather covers

Loading the packaging
from the vessel to the
trailer

Gantry Crane
(on the vessel)

With hoist (of 60 tons for the
IFTC/BM)

Lifting Beam
for To carry of the IFTC/BM or IFTC
Transportation | (similar to the IFTC, <3>)
cask
$gi:|k-irrlge Appendix H

- Modified 48 foot flatted trailer
Trailer with integrated tie-down
(Appendix A, - Trailer equipped with hydraulic

Figures N°13,
14)

suspension to cushion the load
Trailer equipped with four axles
One loaded cask per trailer

Tractor
(Appendix A,
Figure N°14)

Standard commercial tractor
sufficient for the loaded weight
The weight for the fuelled
reference tractor is roughly
9,075 kg.

Packaging tie-down on
the trailer

Tie down

Similar to the Tie down of the
IFTC for the trailer
(Appendix A, Figure N°15 , <3>)

Check the condition of
the packaging, trailer

Fit the transport seals

Close the weather
cover

Weather cover

Check the condition of
the packaging, rail car

Fit the transport seals

Close the weather
cover

Weather cover

Radiological control of
the hold , the trailer
and of the
Transportation cask

Non
contamination,
Dose Rate

“Smear test”, Radiameter
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N° STEP IN
PHASE DESIGNATION STUDIED IN | DESCRIPTION OF PHASE COMPONENTS DESCRIPTION OF COMPONENTS SEQUENCE
DIAGRAM
FIG. N° F.4.2
Road transportation of
the Transportation
Phase 7 | Road . UFTS cask from the water 7.0
transportation ;
road terminal to the
Centralised Facility
Real time .
Tracking Appendix H
Unloading of the Unloading of the
Phase 8 | Transportation DGR/CES | Transportation cask 8.0
cask from the trailer
Phase 9 Internal transfer DGR/CES

of the packaging
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FORM OF STORAGE
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5. DARLINGTON

5.1. Modules in DSC (See Appendix B, Table N° 8)

From DUFDSF to the Centralised Facility
Quantity of bundles to be transported from 2035 to 2064: see appendix B, Table N° 3.

5.1.1. Mode and route development

Feasibility of transporting used fuel from the different current storage site to the centralised facility.
Viability of shipping by road and the identification of a preferred shipping route.

Water: The direct proximity of the facility to Lake Ontario provides for feasible water transport [<52>,
<53>, <54> and <59>]. The site previously included a dock area, however this facility has not been used
in more than fifteen years. While access still appears viable, the dock would require the following types of
improvements in order to assure serviceability:

« Sounding of depth and likely dredging;
e Surveying of the dock itself to ensure structural soundness with a possible need for upgrading of said
facility.

As with consideration of rail transport from Darlington, the dock facility does not currently possess heavy
lift capability, nor does the site currently possess mobile cranes. Accordingly, lift capability would need to
be added unless the vessel itself is sufficiently geared (as recommended above).

Recommendation: The Darlington site enjoys the benefits of being able to transport by all three modes:
road, rail and water. Of the three options, road transport would be the least
economical and of the longest duration given the volumes of used fuel present at the
site. By contrast, consolidation of shipments is a more viable approach for rail or
water transport.

As outlined above under the general review for water transport, a potential transport solution would involve
waterborne consolidation of used fuel from several current storage sites and transfer at a water transfer
site located on Lake Ontario, Lake Huron or Lake Superior.

Under this scenario, it would be technically feasible to consolidate used fuel originating at Darlington
aboard the vessel for waterborne transport to the water transfer site. In the event that a repository is sited
in southern Ontario, this approach has the merit of avoiding road or rail transport through or near the
Metropolitan Toronto area.

Alternatively, rail consolidation offers the most efficient means of removing used fuel from Darlington.
Accordingly, the recommended solution for Bruce fuel would involve either water/rail or rail transport.

The hypothesised water routing would involve water transport from the facility, through Lake Ontario (this
assumes that the transfer facility is located on Lake Huron), Lake Erie and into Lake Huron. Under the
northern Ontario repository option, the vessel would continue into Lake Superior.

The hypothesised rail routing would involve transport on a feeder line from the site to the main line.
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5.1.2. Nuclear facility loading

Receive and prepare the used fuel and packages for loading, prepare packages for loading into
transportation packages, pre-shipment tests, and prepare transportation package for transfer to a vessel.

See phases 1, 2 and 3 of paragraph 5.1.9 of the present document.

5.1.3. Transporter (vehicle)

5.1.3.1. Vessel (phases 4, 5 of table paragraph 5.1.9)
See section 3.7.1 of Chapter 3.

5.1.3.2. Specific equipment for the vessel transportation

¢GPS antenna (tracking) on the vessel (Appendix H)

< Radiation protection Kit:
- Direct reading dosimeter,
- Film dosimeters,
- Gamma doses rate meter,
- Neutron doses rate meter,
- Counting rate meter,
- Blank” Measurements performed” forms,
- Roll of filter papers for smear test,
- Pairs of overshoes,
- Vinyl gloves,
- Disposable breathing mask,
- Disposable camera with flash

5.1.3.3. Frame of the Transportation cask for the water transportation

Similar to the rail transportation but adapted to the regulation concerning the accelerations.

5.1.3.4. 5.1.3.4 Trailer for the road transportation (phases 6, 7 of table paragraph 5.1.9)

« Modified 48 foot flatted trailer with integrated tie-down

e Trailer equipped with hydraulic suspension to cushion the load
e Trailer equipped with nine axles

e One loaded cask per trailer

e 2 drivers and an escort (see section 3.5.1 Chapter 3)

5.1.3.5. Tractor for the road transportation (phases 6, 7 of table paragraph 5.1.9)

e Standard commercial tractor sufficient for the loaded weight

e The weight for the fuelled reference tractor is roughly 11 t.

5.1.3.6. Weather cover for the road transportation (phases 6, 7 of table paragraph 5.1.9)

« Rolling removable plastic weather cover in order to protect the Transportation cask from rain and to
not have a publicly Transportation cask. Two men (one on each side of the trailer) can manually open
or close the weather cover which can rolls on a rail fixed on the frame of the Transportation cask.
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* Holes and a ventilation shaft on the top of the cover are calculated to create an adequate draught
around the Transportation cask during the transport. The weather cover is composed with two parts:
one with a fixed metallic panel at the rear side, one with a fixed metallic panel at the front side. The
weather cover can be taken off from the trailer with a specific frame fixed at the rear side of the frame
for the Transportation cask.

5.1.3.7. Frame of the Transportation cask for the road transportation

Specific frame to fix the Transportation cask and to have an evenly distributed load on the axles This
frame is fitted to the vehicle with twistlock devices plus a metal fitting designed for the appropriate
accelerations. The numbers of attachments for the frame means it is still better to remove the cask from
the frame, rather than taking than cask and the frame as unit during intermodal transfers.

The weather cover can rolls on a rail fixed on the frame of the Transportation cask. A drip pan is installed
under the frame in order to collect the drain of water coming from the condensation of the Transportation
cask. A manual valve with a padlock is installed at the lower level of the drip pan in order to collect the
water.

5.1.3.8. Specific equipment for the road transportation

¢GPS antenna (tracking) on the tractor
e Turning light (“Girophare”) on the tractor
e Tools box adapted to the Transportation cask

5.1.4. Transportation system maintenance facility

Design, procurement and construction of maintenance equipment, and the commissioning of the
maintenance facility for UFTS:

« Maintenance equipment for DSCTP: shared facility at the centralised site as developed in
paragraph 3.2 of Chapter 3.

« Maintenance equipment for Trailer: shared facility at the centralised site (see paragraph 3.3 of
Chapter 3).

« Maintenance equipment for Tractor: shared facility at the centralised site (see paragraph 3.3 of
Chapter 3).

5.1.5. Casks

Conceptual design for the Transportation package and tie-down systems for UFTS:
e Tie-down: for DSCTP on trailer similar as described in <8>, Appendix A, Figure N° 17.

+ Tie-down: for DSCTP on vessel as described in <8>, Appendix A, Figure N° 17 (to be adapted to the
regulation concerning the accelerations).

« DSCTP: See Chapter 2, section 2.4.7.1.3 of D#5, Appendix A, Figure N° 8, Appendix C.
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5.1.6. UFTS Auxiliary equipment
Conceptual design for Auxiliary equipment work:
¢ Gantry Crane:
One for the pre-shipment of the packaging (see phases 2, 3 of table paragraph 5.1.9)
One for loading the Transportation cask on the vessel (see phase 4 of table paragraph 5.1.9).
One for loading the Transportation cask from the vessel to the trailer (see phase 6 of table paragraph

5.1.9).
The two last gantry cranes can be only one if the vessel has its own crane.

e  Lifting beam:
One for the packaging (see phase 2 of table paragraph 5.1.9)
One for the impact limiter of the packaging (see phase 2 of table paragraph 5.1.9)
One for the Transportation cask (see phases 4, 6 of table paragraph 5.1.9)

« Decontamination equipment (see paragraph 3.2 of Chapter 3).

5.1.7. UFTS Transportation system operation

Loading of Transportation cask onto the vessel, trailer, security, transportation, emergency response:

« Loading of Transportation cask onto the vessel, security, transportation as described in phase 4 of
table paragraph 5.1.9.

« Loading of Transportation cask onto the trailer, security, transportation as described in phase 6 of
table paragraph 5.1.9.

« Emergency response plan: see paragraph 9 of Appendix F.

« Real time tracking: see paragraph 9 of Appendix F.

5.1.8. Decommissioning

Where possible the equipment would be salvaged and decontaminated for sale and the remainder would
be sent to a disposal facility.

Some of the decontaminated equipment can be decontaminated on the current storage site and some of
them can be decontaminated at the Centralised Facility in order to avoid the transportation of
contaminated equipment (see paragraph 3.2 of Chapter 3).
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5.1.9. Table: Analysis of the operational phases of transport

N° STEP IN
PHASE DESIGNATION STUDIED IN DESCRIPTION OF PHASE COMPONENTS DESCRIPTION OF COMPONENTS SEQUENCE
DIAGRAM
FIG N° F.5.1
Phase 0 | Modules in DSC Interim Initial phase 0
storage
Internal transfer | Interim . ] o
Phase 1 of the DSC storage DSC, Appendix A, Figure N°7 1.0
Pre-shipment Radiological control of | NOM
Phase 2 packaging UFTS the ac?(a in contamination, | “Smear test”, Radiameter 2.0
preparation <8> P ging Dose Rate
Transportation | hge1p Appendix A, Figure N° 8
cask
Weather cover
Load impact limiter Gantry crane With 1 hoist (of 120 tons for the 20
onto rotation frame Y DSCTP) )
Rotation frame
Lifting Beam
impact limiter
Place DSC in bottom Lifting Beam 21
impact limiter for packaging )
Place Top impact
e 2.2
limiter
Attach wire rape 23
assemblies )
Rotation
Rotate frame equipment to 2.4
rotate the frame
Loading the
Transportation
Phase 3 |caskona UFTS Trolley Trolley with tractor 3.0
vehicle and
internal transfer
Loading the Radiological control of | Non
Phase 4 | Transportation UFTS the hold and of the contamination, | “Smear test”, Radiameter 4.0
cask on a vessel Transportation cask Dose Rate
Lift package in Gantry Crane With 1 hoist (of 120 tons for the 40
horizontal position (on the vessel) | DSCTP) )
Lower package onto )
the hold of the vessel | Vessel Section 3.7.1 of Chapter 3 4.0
h Appendix A, Figure N°18
and tie-downs
Package loaded onto
the hold of the vessel 4.1
and tie-downs secured
Check the condition of a1
the packaging, hold )
Close the upper deck 4.1
Fit the transport seals 4.1
Radiological control of | Non
the hold and of the contamination, | “Smear test”, Radiameter 4.1
Transportation cask Dose Rate
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N° STEP IN
PHASE DESIGNATION STUDIED IN | DESCRIPTION OF PHASE COMPONENTS DESCRIPTION OF COMPONENTS SEQUENCE
DIAGRAM
FIG N° F.5.1
Water transportation of Protegtllon equipment and
Phase 5 | Water the Transportation mz?er_le nheceszary to dpre_vent
transportation UFTS cask from the site to radiation hazards : radiation 50
. . protection kit
the water rail terminal
Real Time .
Tacking Appendix H 5.0
Transfer of Fhe Radiological control of
Transportation the hold. the
Phase 6 cask from the UFTS . K “Smear test”, Radiameter 6.0, 6.1
vessel to a Trznshporta_tllon casl
trailer and the trailer
Open the Weath(_er Weather covers
covers of the trailer
Loading the packaging Gantry Crane With 1 hoist (of 120 tons for the
from the vessel to the
. (on the vessel) | DSCTP)
trailer
Lifting Beam
for <8>
Transportation
cask
- Modified 48 foot flatted trailer
. with integrated tie-down
Trailer . . ) .
. - Trailer equipped with hydraulic
(Appendix A, - -
Figure N°12,) suspension to cushlon _the load
’ - Trailer equipped with nine axles
- One loaded cask per trailer
- Standard commercial tractor
Tractor . sufficient for the loaded weight
(Appendix A, h iaht for the fuelled
Figure N°14) - The weight for t| e fuelle
reference tractor is roughly 11 t.
Packaging tie-down on Similar to the Tie down of the
the trai%lerg : W Tie down DSCTP for the rail
(Appendix A, Figure N°17 , <8>)
Check the condition of
the packaging, trailer
Fit the transport seals
Close the weather Weather cover
cover
Check the condition of
the packaging, rail car
Fit the transport seals
Close the weather Weather cover
cover
Radiological control of N
) on
the hold , the trailer R “ ” :
contamination, Smear test”, Radiameter
and of the
. Dose Rate
Transportation cask
Road transportation of
Road the Transportation
Phase 7 ) UFTS cask from the water 7.0
transportation .
road terminal to the
Centralised Facility
Real time .
Tracking Appendix H
Unloading of the Unloading of the
Phase 8 | Transportation DGR/CES | Transportation cask 8.0
cask from the trailer
Phase 9 Internal transfer DGR/CES

of the packaging
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FORM OF STORAGE
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5.2. Modules In wet bays (See Appendix B, Table N° 7)

From Darlington to the Centralised Facility
Quantity of bundles to be transported from 2035 to 2064: see Appendix B, Table N° 3.

5.2.1. Mode and route development

Feasibility of transporting used fuel from the different current storage site to the centralised facility.
Viability of shipping by road and the identification of a preferred shipping route.

Water: The direct proximity of the facility to Lake Ontario provides for feasible water transport [<52>,
<53>, <54> and <59>]. The site previously included a dock area, however this facility has not
been used in more than fifteen years. While access still appears viable, the dock would require the
following types of improvements in order to assure serviceability:

¢ Sounding of depth and likely dredging;
« Surveying of the dock itself to ensure structural soundness with a possible need for upgrading of said
facility.

As with consideration of rail transport from Darlington, the dock facility does not currently possess heavy
lift capability, nor does the site currently possess mobile cranes. Accordingly, lift capability would need to
be added unless the vessel itself is sufficiently geared (as recommended above).

Recommendation: The Darlington site enjoys the benefits of being able to transport by all three modes:
road, rail and water. Of the three options, road transport would be the least
economical and of the longest duration given the volumes of used fuel present at
the site. By contrast, consolidation of shipments is a more viable approach for rail
or water transport.

As outlined above under the general review for water transport, a potential transport solution would involve
waterborne consolidation of used fuel from several current storage sites and transfer at a water transfer
site located on Lake Ontario, Lake Huron or Lake Superior.

Under this scenario, it would be technically feasible to consolidate used fuel originating at Darlington
aboard the vessel for waterborne transport to the water transfer site. In the event that a repository is sited
in southern Ontario, this approach has the merit of avoiding road or rail transport through or near the
Metropolitan Toronto area.

Alternatively, rail consolidation offers the most efficient means of removing used fuel from Darlington
Accordingly, the recommended solution for Bruce fuel would involve either water/rail or rail transport.

The hypothesised water routing would involve water transport from the facility, through Lake Ontario (this
assumes that the transfer facility is located on Lake Huron), Lake Erie and into Lake Huron. Under the
northern Ontario repository option, the vessel would continue into Lake Superior.

The hypothesised rail routing would involve transport on a feeder line from the site to the main line.
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5.2.2. Nuclear facility loading

Receive and prepare the used fuel and packages for loading, prepare packages for loading into
transportation packages, pre-shipment tests, and prepare transportation package for transfer to a vessel.

See phases 2, 3 of paragraph 5.2.9 of the present document.

5.2.3. Transporter (vehicle)

5.2.3.1. Trolley with tractor

In order to transfer:

« The full packaging from loading area of the packaging to the transportation area of the transportation
cask (phases 1 to 4 of table paragraph 5.2.9).

5.2.3.2. Trailer for the road transportation (phase 6 of table paragraph 3.2.9)

« Modified 48 foot flatted trailer with integrated tie-down
« Trailer equipped with hydraulic suspension to cushion the load
e Trailer equipped with four axles
e One loaded cask per trailer
2 drivers and no escort

5.2.3.3. Tractor for the road transportation (phase 6 of table paragraph 3.2.9)

e Standard commercial tractor sufficient for the loaded weight
e The weight for the fuelled reference tractor is roughly 9,075 kg.

5.2.3.4. Weather cover for the road transportation (phase 6 of table paragraph 3.2.9)

« Rolling removable plastic weather cover in order to protect the Transportation cask from rain and to
not have a publicly Transportation cask. Two men (one on each side of the trailer) can manually open
or close the weather cover which can rolls on a rail fixed on the frame of the Transportation cask.

« Holes and a ventilation shaft on the top of the cover are calculated to create an adequate draught
around the Transportation cask during the transport. The weather cover is composed with two parts:
one with a fixed metallic panel at the rear side, one with a fixed metallic panel at the front side. The
weather cover can be taken off from the trailer with a specific frame fixed at the rear side of the frame
for the Transportation cask.

5.2.3.5. Frame of the Transportation cask for the road transportation

Specific frame to fix the Transportation cask and to have an evenly distributed load on the axles. This
frame is fitted to the vehicle with twistlock devices plus a metal fitting designed for the appropriate
accelerations. The numbers of attachments for the frame means it is still better to remove the cask from
the frame, rather than taking than cask and the frame as unit during intermodal transfers.

The weather cover can rolls on a rail fixed on the frame of the Transportation cask. A drip pan is installed
under the frame in order to collect the drain of water coming from the condensation of the Transportation
cask. A manual valve with a padlock is installed at the lower level of the drip pan in order to collect the
water.
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5.2.3.6. Specific equipment for the road transportation

e« GPS antenna (tracking) on the tractor
e Turning light (“Girophare”) on the tractor
* Tools box adapted to the Transportation cask

5.2.3.7. Vessel for the water transportation (phase 4 of table paragraph 8.1.9)
See section 3.7.1 of Chapter 3.

5.2.3.8. Frame of the Transportation cask for the water transportation

Similar to the rail transportation but adapted to the regulation concerning the accelerations.

5.2.3.9. Specific equipment for the water transportation

« GPS antenna (tracking) on the vessel

< Radiation protection Kit:
- Direct reading dosimeter,
- Film dosimeters,
- Gamma doses rate meter,
- Neutron doses rate meter,
- Counting rate meter,
- Blank "Measurements performed” forms,
- Roll of filter papers for smear test,
- Pairs of overshoes,
- Vinyl gloves,
- Disposable breathing mask,
- Disposable camera with flash

5.2.4. Transportation system maintenance facility

Design, procurement and construction of maintenance equipment, and the commissioning of the

maintenance facility for UFTS:

« Maintenance equipment for IFTC/BM: shared facility at the centralised site as developed in

paragraph 3.2 of Chapter 3.

« Maintenance equipment for Trailer: shared facility at the centralised site (see paragraph 3.3 of

Chapter 3).

« Maintenance equipment for Tractor: shared facility at the centralised site (see paragraph 3.3 of
Chapter 3).

5.2.5. Casks

Conceptual design for the Transportation package and tie-down systems for UFTS:
e Tie-down: similar to the IFTC for road <3>, but adapted to the accelerations for rail and vessel.

« |IFTC/BM: See chapter 2, section 2.4.7.1.3, Figure N° 5 of Appendix A, Appendix C.
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5.2.6. UFTS Auxiliary equipment

Conceptual design for Auxiliary equipment work:

Leakage and purging equipment:
One complete equipment with vacuum pumps and gauges (see phase 2 of table paragraph 5.2.9)

Gantry Crane:

One for the pre-shipment of the packaging (see phase 2 of table paragraph 5.2.9)

One for loading the Transportation cask on the vessel (see phase 4 of table paragraph 5.2.9).
One for loading the Transportation cask on the trailer (see phase 6 of table paragraph 5.2.9).

The two last gantry cranes can be only one if the vessel has its own crane.

Lifting beam:

One for the packaging and Transportation cask (see phases 1 to 3 of table paragraph 5.2.9)
One for the impact limiter of the packaging (see phase 3 of table paragraph 5.2.9)

One for the Transportation cask (see phase 4 of table paragraph 5.2.9)

Decontamination equipment (see paragraph 3.2 of Chapter 3).

5.2.7. UFTS Transportation system operation

Loading of packages onto the trailer, security, transportation, emergency response:

Loading of Transportation cask onto the vessel, security, transportation as described in phase 4 of
table paragraph 5.2.9.

Loading of Transportation cask onto the trailer, security, transportation as described in phase 6 of
table paragraph 5.2.9.

Emergency response plan: see paragraph 9 of Appendix F.

Real time tracking: see paragraph 9 of Appendix F.

5.2.8. Decommissioning

Where possible the equipment would be salvaged and decontaminated for sale and the remainder would
be sent to a disposal facility.

Some of the decontaminated equipment can be decontaminated on the current storage site and some of
them can be decontaminated at the Centralised Facility in order to avoid the transportation of
contaminated equipment (see paragraph 3.2 of Chapter 3).
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5.2.9. Table: Analysis of the operational phases of transport

N° STEP IN
PHASE DESIGNATION STUDIED IN DESCRIPTION OF PHASE COMPONENTS DESCRIPTION OF COMPONENTS SEQUENCE
DIAGRAM
FIG N° F.5.2
Phase 0 Modules in wet | Interim Initial phase 0
bays storage
hqotijdll?gstm?o the | Interim Loading the modules Identical than the IFCT in the pool
Phase 1 Co into the packaging in Decontamination of the IFTC/BM: | 1.0, 1.1
packaging in the | UFTS h | . .
pool the poo identical as IFTC <3>
IFTC/BM: See chapter 2., section
Packaging 2.4.7.1.3 of D#5
Appendix A, Figure N° 5
Pre-shipment
Phase 2 | packaging UFTS Drainage 20,21
preparation
Drying the cavity Vacuum circuit Alrlwater separator, pump,
vacuum gauges, valves,
- Lo Air/water separator, pump,
Flll!ng the cavity with Vacuum circuit | vacuum gauges, valves,
helium gt
compressed air line
Leaktightness check Leaknghtness
equipment
Depressunsmg the Vacuum circuit
cavity
Unloading of the With 2 hoists (of 60 tons for the
packaging from the Gantry Crane IFTC/BM and 10 tons for the
trolley impact limiter)
Internal transfer Radiological control of | Non
Phase 3 ; UFTS the Transportation contamination, | “Smear test”, Radiameter 3.0,3.1
of the packaging
cask Dose Rate
Approach of the Trolley Trolley with tractor
Trolley
. . Non
$2d+?g%cal control of contamination, | “Smear test”, Radiameter
y Dose Rate
Installing the impact
limiter
Loading of the full
Transportation cask
on the Trolley
Radiological control of | Non
the Transportation contamination, | “Smear test”, Radiameter
cask and the Trolley Dose Rate
Internal transfer Tie down
Loading the Radiological control of | Non
Phase 4 | Transportation UFTS the Transportation contamination, | “Smear test”, Radiameter 40,41
cask on a vessel cask and the hold Dose Rate
Loading the Transpor- Gantry Crane With 1 hoist (of 60 tons for the

tation cask on the
hold of the vessel

(on the vessel)

IFTC/BM )

;_(;frtl'z"rgar?s;(;?ta— To carry of the IFTC/BM or
tion cask IFTC(similar to the IFTC, <3>)
Section 3.7.1 of Chapter 3
Vessel Appendix A, Figure N°18
Transportation cask Similar to the Tie down of the
P Tie down IFTC

tie-down on the hold

(Appendix A, Figure N°15, <3>)

Check the condition of
the Transportation
cask, hold

Fit the transport seals

Close the upper deck
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N° STEP IN
PHASE DESIGNATION STUDIED IN | DESCRIPTION OF PHASE COMPONENTS DESCRIPTION OF COMPONENTS SEQUENCE
DIAGRAM
FIG N° F.5.2
Radiological control of | Non
the hold and the contamination, | “Smear test”, Radiameter
Transportation cask Dose Rate
Water vansporaton o oottt et
Water the Transportation g AR
Phase 5 transportation UFTS cask from the site to rad|at|qn ha_zards : radiation 5.0
. . protection kit
the water rail terminal
Real time .
tracking Appendix H
Transfer of Fhe Radiological control of
Transportation the hold. the
Phase 6 | cask from the UFTS - K “Smear test”, Radiameter 6.0,6.1
vessel to a Transportation cas
- and the trailer
trailer
Open the weather
covers of the trailer Weather covers
;_rgﬁ;jlt?lge t\?eesgglc tkoatgt:re]g Gantry Crane With 1 hoist (of 60 tons for the
. (on the vessel) | IFTC/BM)
trailer
E‘;“??ar?s;g:_ To carry of the IFTC/BM or IFTC
tation cask (similar to the IFTC, <3>)
Real Time .
Tracking Appendix H
- Modified 48 foot flatted trailer
Trailer with integrated tie-down
(Appendix A, - Trailer equipped with hydraulic
Figures N°13, suspension to cushion the load
14) - Trailer equipped with four axles
- One loaded cask per trailer
- Standard commercial tractor
Tractor sufficient for the loaded weight
(Appendix A, - The weight for the fuelled
Figure N°14) reference tractor is roughly
9,075 kg.
packaging tie-down on Similar to the Tie down of the
the traﬁerg Tie down IFTC for the trailer
(Appendix A, Figure N°15 , <3>)
Check the condition of
the packaging, trailer
Fit the transport seals
Close the weather Weather cover
cover
Check the condition of
the packaging, rail car
Fit the transport seals
Close the weather Weather cover
cover
Radiological control of Non
the hold , the trailer S “ ” :
contamination, Smear test”, Radiameter
and of the
. Dose Rate
Transportation cask
Road transportation of
Road the Transportation
Phase 7 transportation UFTS cask from_the water 7.0
road terminal to the
Centralised Facility
Real time .
Tracking Appendix H
Unloading of the Unloading of the
Phase 8 | Transportation DGR/CES | Transportation cask 8.0
cask from the trailer
Phase 9 Internal transfer DGR/CES

of the packaging
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FORM OF STORAGE
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6. POINT LEPREAU

Baskets in Silo (See Appendix B, Table N°4)
From Point Lepreau to the Centralised Facility
Quantity of bundles to be transported from 2035 to 2064: see Appendix B, Table N° 3.

6.1. Mode and route development

Feasibility of transporting used fuel from the different current storage site to the centralised facility.
Viability of shipping by road and the identification of a preferred shipping route.

Water: The Point Lepreau site is located on the water [<52>, <55>, <54> and <59>]. The facility
previously contained a dock, however this structure has not been utilised since the plant began
operation. In its current state, the dock is unusable and would require reconstruction. It is also
notable that the road leading to the on-site dock area would need to be strengthened and re-
graded to accommodate the loaded casks.

Based on an on-site review, it is anticipated that additional dredging would be required in addition
infrastructure improvements. Such activity, while needing to ensure compliance with relevant
environmental regulations, is deemed viable. While detailed cost estimates are not included within the
scope of this review, a cursory evaluation of transport costs indicates that the overall savings associated
with a water-based transport program would significantly mitigate the cost of dock construction and related
activities.

Recommendation: Based on consideration of site-specific factors and related infrastructure for the
Point Lepreau facility, the water mode provides a viable means of transport
requiring a moderate amount of infrastructure changes. This approach, however,
provides for the most expedited shipment schedule and cost-effective system while
also representing a unique opportunity to further enhance program efficiencies
through consolidation. The justification for a compressed shipping program is the
same as that outlined above for the Gentilly sites.

For shipments from Point Lepreau, the proposed routing would take the vessel through the Bay of Fundy,
around Nova Scotia in the Atlantic Ocean, and down through the St. Lawrence Seaway.

Use of the sample vessel used for this review would allow higher volume shipments, thus reducing the
time required to complete the used fuel transfer from Point Lepreau. As Point Lepreau represents the
single storage facility in the Province of New Brunswick, it is deemed desirable to remove used fuel from
the Province in a compressed time frame as compared with removing smaller shipments over a longer
period.

Additional program savings can be realised through the consolidation of used fuel originating at Point
Lepreau with used fuel originating at Gentilly 1 and Gentilly 2. The routing for waterborne transport from
Point Lepreau would take the vessel past the Gentilly 1 and 2 facility, allowing of consolidation of the
Gentilly used fuel and thus reducing the overall per cask shipment cost. This approach assumes that the
delivery schedules for the Point Lepreau, Gentilly 1 and Gentilly 2 facilities are coordinated, however it
appears that this approach would allow maximized use of the vessel without awaiting for a single site —
such as Point Lepreau — to complete discharge and loading of a full vessel quantity.

As described above, the used fuel would be transported to the applicable water transfer station,
representing water/rail transport.
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6.2. Nuclear facility loading

Receive and prepare the used fuel and packages for loading, prepare packages for loading into
transportation packages, pre-shipment tests, and prepare transportation package for transfer to a vessel.

See phases 3, 4, 5 of paragraph 3.3.9 of the present document.

6.3. Transporter (vehicle)

6.3.1. Trolley with tractor

In order to transfer:
« The baskets from the silo to the packaging (phases 2 and 3 of table paragraph 6.9).

6.3.2. Bogie pulley drive system

In order to transfer:

e The IFTC/BM in the hot cell (phase 3 of table paragraph 6.9),
e The IFTC/BM to the pre-shipment packaging area (phase 4 of table paragraph 6.9),
e The IFTC/BM to the shipment area (phases 5 and 6 of table paragraph 6.9).

6.3.3. Vessel for the water transportation (phase 6 of table paragraph 6.9)
See section 3.7.1 of Chapter 3.

6.3.4. Frame of the Transportation cask for the water transportation

Similar to the rail transportation but adapted to the regulation concerning the accelerations.

6.3.5. Specific equipment for the water transportation

e GPS antenna (tracking) on the vessel

* Radiation protection kit :
- Direct reading dosimeter,
- Film dosimeters,
- Gamma doses rate meter,
- Neutron doses rate meter,
- Counting rate meter,
- Blank "Measurements performed” forms,
- Roll of filter papers for smear test,
- Pairs of overshoes,
- Vinyl gloves,
- Disposable breathing mask,
- Disposable camera with flash
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6.3.6. Trailer for the road transportation (phase 8 of table paragraph 6.9)

« Modified 48 foot flatted trailer with integrated tie-down

« Trailer equipped with hydraulic suspension to cushion the load
e Trailer equipped with four axles

« One loaded cask per trailer

e 2 drivers and no escort

6.3.7. Tractor for the road transportation (phase 8 of table paragraph 6.9)

e Standard commercial tractor sufficient for the loaded weight
« The weight for the fuelled reference tractor is roughly 9,075 kg.

6.3.8. Weather cover for the road transportation (phase 8 of table paragraph 6.9)

« Rolling removable plastic weather cover in order to protect the Transportation cask from rain and to
not have a publicly Transportation cask. Two men (one on each side of the trailer) can manually open
or close the weather cover which can roll on a rail fixed on the frame of the Transportation cask.

« Holes and a ventilation shaft on the top of the cover are calculated to create an adequate draught
around the Transportation cask during the transport. The weather cover is composed with two parts:
one with a fixed metallic panel at the rear side, one with a fixed metallic panel at the front side. The
weather cover can be taken off from the trailer with a specific frame fixed at the rear side of the frame
for the Transportation cask.

6.3.9. Frame of the Transportation cask for the road transportation

Specific frame to fix the Transportation cask and to have an evenly distributed load on the axles. This
frame is fitted to the vehicle with twistlock devices plus a metal fitting designed for the appropriate
accelerations. The numbers of attachments for the frame means it is still better to remove the cask from
the frame, rather than taking than cask and the frame as unit during intermodal transfers.

The weather cover can roll on a rail fixed on the frame of the Transportation cask. A drip pan is installed
under the frame in order to collect the drain of water coming from the condensation of the Transportation
cask. A manual valve with a padlock is installed at the lower level of the drip pan in order to collect the
water.

6.3.10. Specific equipment for the road transportation

e« GPS antenna (tracking) on the tractor
e Turning light (“Girophare”) on the tractor
* Tools box adapted to the Transportation cask

6.4. Transportation system maintenance facility

Design, procurement and construction of maintenance equipment, and the commissioning of the
maintenance facility for UFTS:

« Maintenance equipment for IFTC/BM: shared facility at the centralised site as developed in
paragraph 3.2 of Chapter 3.

« Maintenance equipment for Trailer: shared facility at the centralised site (see paragraph 3.3 of
Chapter 3).

« Maintenance equipment for Tractor: shared facility at the centralised site (see paragraph 3.3 of
Chapter 3).
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6.5. Casks

Conceptual design for the Transportation package and tie-down systems for UFTS:

« Tie-down: Similar to the Tie down of the IFTC for the water and rail transportation (Appendix A, Figure
N°15, <3>) adapted to the regulations concerning the accelerations.

* IFTC/BM: See chapter 2, section 2.4.7.1.3, Figure N° 5 of Appendix A, Appendix C.

6.6. UFTS Auxiliary equipment
Conceptual design for Auxiliary equipment work:

* Leakage and purging equipment:
One complete equipment with vacuum pumps and gauges (see phase 4 of table paragraph 6.9)

¢ Gantry Crane:
One for loading installing the Transfer flask on the top of the hot cell (see phase 3 of table paragraph
6.9) and for install the impact limiter (phase 4)
One for loading the Transportation cask on the vessel (see phase 6 of table paragraph 6.9)
One for loading the Transportation cask from the vessel to the trailer (see phase 8 of table paragraph
6.9).

The two last gantry cranes can be only one if the vessel has its own crane.

e  Lifting beam:
One for the Transfer flask (see phase 3 of table paragraph 6.9)
One for the impact limiter of the packaging (see phase 4 of table paragraph 6.9)
One for the Transportation cask (see phase 8 of table paragraph 6.9)

« Decontamination equipment (see paragraph 3.2 of Chapter 3).

6.7. UFTS Transportation system operation

Loading of packages onto the vessel, rail car, security, transportation, emergency response:

« Loading of packaging onto the vessel, security, transportation as described in phase 6 of table
paragraph 6.9.

« Loading of Transportation cask from the vessel to the trailer, security, transportation as described in
phase 8 of table paragraph 6.9.

« Emergency response plan: see paragraph 9 of Appendix F.

« Real time tracking: see paragraph 9 of Appendix F.

6.8. Decommissioning

Where possible the equipment would be salvaged and decontaminated for sale and the remainder would
be sent to a disposal facility.

Some of the decontaminated equipment can be decontaminated on the current storage site and some of
them can be decontaminated at the Centralised Facility in order to avoid the transportation of
contaminated equipment (see paragraph 3.2 of Chapter 3).
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6.9. Table: Analysis of the operational phases of transport

PHASE DESIGNATION STUDIED IN DESCRIPTION OF PHASE COMPONENTS DESCRIPTION OF COMPONENTS QESJEI'\DI(%,\I‘E
DIAGRAM
FIG N° F.6
Phase 0 | Baskets in Silo Interim Initial phase 0
storage
Unloading of the
baskets from the | Interim 10,11,
Phase 1 Silo into the storage 12,13
transfer flask
Internal transfer :
Phase 2 | of the transfer Interim 2.0
storage
flask
Figure N°10:
- Shielded fuel transfer cask
- 26 tons with 60 bundles basket
Loading the and with irradiated fuel
baskets from the With a gantry crane , - “Sliding” gate
Phase 3 | transfer flask UFTS place the transfer flask | Transfer flask | - Electric hoist for lifting or 3.0
into the on the hot cell lowering a basket into the
packaging IFTC/BM
- Chain
- Basket lifting grapple
- Shielding
Gantry Crane For the transfer flash
Lifting Beam for
Transfer flask
With the hoist N°1, IFTC/BM: See chapter 2., section
open the lid of the Packaging 2.4.7.1.3 of D#5
packaging in a hot cell. Appendix A, Figure N° 6
Load the baskets into
the packaging
Pre-shipment Air/water separator, pump
Phase 4 | packaging UFTS Drying the cavity Vacuum circuit X ' 4.0
h vacuum gauges, valves,
preparation
Filling the cavity with — Alrfwater separator, pump,
helium Vacuum circuit | vacuum gauges, valves,
compressed air line
Leaktightness check Lea!(tlghtness
equipement
Depressurising the Vacuum circuit
cavity
Installing the impact
limiter
Internal transfer Radiological co_ntrol of | Non o _
Phase 5 . UFTS the Transportation contamination, | “Smear test”, Radiameter 5.0
of the packaging
cask Dose Rate
Approach of the Bogie | Bogie Bogie with pulley drive system 5.0
. . Non
tl?]a;déocl)(;ig;cal control of contamination, | “Smear test”, Radiameter 5.0
Dose Rate
Loading of the full
Transportation cask on 5.0
the Bogie
Radiological control of | Non
the Transportation contamination, | “Smear test”, Radiameter 5.0
cask and the Bogie Dose Rate
Internal transfer Tie down 51
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N° STEP IN
PHASE DESIGNATION STUDIED IN | DESCRIPTION OF PHASE COMPONENTS DESCRIPTION OF COMPONENTS SEQUENCE
DIAGRAM
FIG N° F.6
Phase 6 Loading the Radiological control of | Non
Transportation UFTS the Transportation contamination, | “Smear test”, Radiameter 6.0
cask on a vessel cask Dose Rate
i_aoti)dr:ncgaglle 'g;a{\hsepor— Gantry Crane With 1 hoist (of 60 tons for the 6.0
hold of the vessel (on the vessel) | IFTC/BM
Lifting Beam To carry of the IFTC/BM (similar 6.0
for packaging to the IFTC, <3>) )
Section 3.7.1 of Chapter 3
Vessel Appendix A, Figure N°18 6.0
Installing the impact
L 6.1
limiter
Packaging tie-down on Similar to the Tie down of the
o o Tie down IFTC 6.1
(Appendix A, Figure N°15, <3>)
Check the condition of
the Transportation 6.1
cask , hold
Fit the transport seals 6.1
Close the upper deck 6.1
Radiological control of | Non
the hold an the contamination, | “Smear test”, Radiameter 6.1
Transportation cask Dose Rate
Water transportation of Protec_:tllon equipment and
Water UETS the Transportation mz?er_le nheceszary to dpre_vent 70
Phase 7 transportation cask from the site to rar 0;2238 n Eiztar S - radiation '
the water rail terminal P
Real time .
tracking Appendix H
Transfer of Fhe Radiological control of
Transportation the hold. the
Phase 8 | cask from the UFTS - “Smear test”, Radiameter 8.0
Transportation cask
vessel to a )
- and the trailer
trailer

Open the weather
covers of the trailer

Weather covers

Loading the packaging
from the vessel to the
trailer

Gantry Crane
(on the vessel)

With 1 hoist (of 60 tons for the
IFTC/BM)

Lifting Beam To carry of the IFTC/BM (similar
for Transpor- | ' ihe |FTC, <35)
tation cask '
$;é::|k-:—r'ge Appendix H

- Modified 48 foot flatted trailer
Trailer with integrated tie-down
(Appendix A, - Trailer equipped with hydraulic

Figures N°13,
14)

suspension to cushion the load
- Trailer equipped with four axles
One loaded cask per trailer

Tractor
(Appendix A,
Figure N°14)

Standard commercial tractor
sufficient for the loaded weight
The weight for the fuelled
reference tractor is roughly
9,075 kg.

Packaging tie-down on
the trailer

Tie down

Similar to the Tie down of the
IFTC for the trailer
(Appendix A, Figure N°15 , <3>)

Check the condition of
the packaging, trailer

Fit the transport seals
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N° STEP IN
PHASE DESIGNATION STUDIED IN | DESCRIPTION OF PHASE COMPONENTS DESCRIPTION OF COMPONENTS SEQUENCE
DIAGRAM
FIG N° F.6
Close the weather Weather cover
cover
Check the condition of
the packaging, rail car
Fit the transport seals
Close the weather Weather cover
cover
Radiological control of Non
the hold , the trailer L w N .
and of the contamination, | “Smear test”, Radiameter
Transportation cask Dose Rate
Road transportation of
Road the Transportation
Phase 9 . UFTS cask from the water 9.0
transportation ;
road terminal to the
Centralised Facility
Real time .
Tracking Appendix H
Unloading of the Unloading of the
Phase 10 | Transportation DGR/CES | Transportation cask 10.0
cask from the trailer
Phase 11 Internal transfer DGR/CES

of the packaging




COGEMA LOGISTICS-DRP-DT 500276-B-005 Rev.: 00 Appendix F
Page : 81/108

PHASE 0

S
wsiers 1 s PHASE 1 uwosne or e mscers raon sio wmo me rosvre ruasc ITERNAL TRANSFER 0 THE TRARSFER rLASK

|
jﬁ -—

NN g1 D A 2! g 1o

n i / /! n

i iy 7 mm v

o i 0 i i

iy iy 0 i i

oy, 7 9 o i -
Al iy U i |

Zlliiig) 21l 2 7 2l Zlig)

b 0 i a n

s 20 o i ik S &

Stepd Stepl0 Stepll Steple Stepl3 Step20
PHASE 3 oo ne sasers ros rnrsrs rse s e et AN e —

f——— st w1

T B TE B v B S i =

T u ‘ u

| Lm -~ ' 1 : o
‘ -k | j

Step.30 Step3l Step3z Step40

PHASE O oroou rmaisres or e paccsc PHASE 6 owws me mavseomram case oy a vess

STEPSO STEP.6.0

PHASE 7 yarce manseaerarion PHASE 8

VATER/ROAD TRANSEER 0 THE TRANSFORTATION CASK. PHASE 9 com romssmerarno

STEP.S.0

STEP.7.0 STEP.2O

STEP100 POINT LEPREAU-BASKETS IN SILO
MOSTLY WATER

FoNFs

500276-01a




COGEMA LOGISTICS-DRP-DT 500276-B-005 Rev.: 00

Key:

Appendix F
Page : 82/108

FORM OF STORAGE
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7. CHALK RIVER

Baskets in Silo (See Appendix B, Table N° 4)

From Douglas Point Facility to the Centralised Facility

Quantity of bundles to transport from 2035 to 2064: see Appendix B, Table N° 3.

7.1. Mode and route development

Feasibility of transporting used fuel from the different current storage site to the centralised facility.
Viability of shipping by road and the identification of a preferred shipping route.

Road transport is clearly feasible from Chalk River [<52>, <53>, <56>, <27> and <54>]. The public road
system is generally adequate to support the lower volume shipments from this site, however some
improvement may be necessary to public roadways at the time of shipment. On-site roadways would also
likely require strengthening and re-grading (especially noting the grade leaving the site storage area).

Road transport would be appropriate for Chalk River used fuel being transferred to either the northern or
southern Ontario repository. This transport mode is consistent with the volume of used fuel to be removed
from the site.

7.2. Nuclear facility loading

Receive and prepare the used fuel and packages for loading, prepare packages for loading into
transportation packages, pre-shipment tests, and prepare transportation package for transfer to a trailer.

See phases 3, 4, 5 of paragraph 7.9 of the present document.

7.3. Transporter (vehicle)

7.3.1. Trolley with tractor

In order to transfer:

e The baskets from the silo to the packaging (phases 2 and 3 of table paragraph 7.9).

7.3.2. Bogie pulley drive system

In order to transfer:

e The IFTC/BM in the hot cell (phase 3 of table paragraph 7.9),
« The IFTC/BM to the pre-shipment packaging area (phase 4 of table paragraph 7.9),
e The IFTC/BM to the shipment area (phases 5 and 6 of table paragraph 7.9).

« Modified 48 foot flatted trailer with integrated tie-down

e Trailer equipped with hydraulic or air ride suspension to cushion the load
e Trailer equipped with four axles

« One loaded cask per trailer

e 2 drivers and no escort.

7.3.3. Tractor for the road transportation (phase 6 of table paragraph 7.9)

e Standard commercial tractor sufficient for the loaded weight
« The weight for the fuelled reference tractor is roughly 9,075 kg.
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7.3.4. Weather cover for the road transportation (phase 7 of table paragraph 7.9)

« Rolling removable plastic weather cover in order to protect the Transportation cask from rain and to
not have a publicly Transportation cask. Two men (one on each side of the trailer) can manually open
or close the weather cover which can rolls on a rail fixed on the frame of the Transportation cask.

« Holes and a ventilation shaft on the top of the cover are calculated to create an adequate draught
around the Transportation cask during the transport. The weather cover is composed with two parts:
one with a fixed metallic panel at the rear side, one with a fixed metallic panel at the front side. The
weather cover can be taken off from the trailer with a specific frame fixed at the rear side of the frame
for the Transportation cask.

7.3.5. Frame of the Transportation cask for the road transportation

Specific frame to fix the Transportation cask and to have an evenly distributed load on the axles. This
frame is fitted to the vehicle with twistlock devices plus a metal fitting designed for the appropriate
accelerations. The numbers of attachments for the frame means it is still better to remove the cask from
the frame, rather than taking than cask and the frame as unit during intermodal transfers.

The weather cover can rolls on a rail fixed on the frame of the Transportation cask. A drip pan is installed
under the frame in order to collect the drain of water coming from the condensation of the Transportation
cask. A manual valve with a padlock is installed at the lower level of the drip pan in order to collect the
water.

7.3.6. Specific equipment

e« GPS antenna (tracking) on the tractor

e Turning light (“Girophare”) on the tractor

* Tools box adapted to the Transportation cask

7.4. Transportation system maintenance facility

Design, procurement and construction of maintenance equipment, and the commissioning of the
maintenance facility for UFTS:

 Maintenance equipment for IFTC/BM: shared facility at the centralised site as developed in
paragraph 3.2 of Chapter 3.

« Maintenance equipment for Trailer: shared facility at the centralised site (see paragraph 3.3 of
Chapter 3).

« Maintenance equipment for Tractor: shared facility at the centralised site (see paragraph 3.3 of
Chapter 3).

7.5. Casks

Conceptual design for the Transportation package and tie-down systems for UFTS:

e Tie-down: similar to the IFTC, Appendix A, Figure N° 15 <3>.
* IFTC/BM: See chapter 2, section 2.4.7.1.3, Figure N° 5 of Appendix A, Appendix C.
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7.6. UFTS Auxiliary equipment
Conceptual design for Auxiliary equipment work:

* Leakage and purging equipment:
One complete equipment with vacuum pumps and gauges (see phase 4 of table paragraph 7.9)

¢ Gantry Crane:
One for loading the Transfer flask on the top of the hot cell (see phase 3 of table paragraph 7.9) and
for installing the impact limiter (phase 4)
One for loading the transporter cask on the trailer (see phase 6 of table paragraph 7.9)

e Lifting beam:
One for the Transfer flask (see phase 3 of table paragraph 7.9)
One for the transporter cask (see phase 6 of table paragraph 7.9)
One for the impact limiter of the packaging (see phase 4 of table paragraph 7.9)

« Decontamination equipment (see paragraph 3.2 of Chapter 3).

7.7. UFTS Transportation system operation

Loading of packages onto the trailer, security, transportation, emergency response:

« Loading of packages onto the trailer, security, transportation as described in phase 6 of table
paragraph 7.9

« Emergency response plan: see paragraph 9 of Appendix F.

« Real time tracking: see paragraph 9 of Appendix F.

7.8. Decommissioning

Where possible the equipment would be salvaged and decontaminated for sale and the remainder would
be sent to a disposal facility.

Some of the decontaminated equipment can be decontaminated on the current storage site and some of
them can be decontaminated at the Centralised Facility in order to avoid the transportation of
contaminated equipment (see paragraph 3.2 of Chapter 3).
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7.9. Table: Analysis of the operational phases of transport

N° STEP IN
PHASE DESIGNATION STUDIED IN DESCRIPTION OF PHASE COMPONENTS DESCRIPTION OF COMPONENTS SEQUENCE
DIAGRAM
FIG. N° F.7
Phase 0 | Baskets in Silo Interim Initial phase 0
storage
Unloading of the
baskets from the | Interim 10,11,
Phase 1 Silo into the storage 12,13
transfer flask
Internal transfer :
Phase 2 | of the transfer Interim 2.0
storage
flask
Loading the With the gantry, take
baskets from the the impact limiter IFTC/BM: See section 2.4.7.1.3 of
Phase 3 | transfer flask UFTS handling tool of the Packaging D#5 3.0
into the packaging. Appendix A, Figure N° 6,
packaging
Similar to Gentilly 2, Appendix A,
Figure N°10:
- Shielded fuel transfer cask
- 26 tons with 60 bundles basket
With the gantry, place ?nq \_mtr’! irradiated fuel
- “Sliding” gate
the transfer flask on . - s
the hot cell Transfer flask - Electflc hoist for ||f_t|ng or 3.0
lowering a basket into the
IFTC/BM
- Chain
- Basket lifting grapple
- Shielding
Gantry Crane | For the transfer flask
Lifting Beam for
the Transfer 3.0
flask
Load the baskets into
the packaging
Pre-shipment .
Phase 4 | packaging UFTS Drying the cavity Vacuum circuit Alr/water separator, pump, 4.0
h vacuum gauges, valves,
preparation
- Lo Air/water separator, pump,
Flll!ng the cavity with Vacuum circuit | vacuum gauges, valves,
helium gt
compressed air line
Leaktightness check Leaknghtness
equipement
Depressunsmg the Vacuum circuit
cavity
Installing the impact
limiter
Internal transfer Radiological control of | Non
Phase 5 ] UFTS the Transportation contamination, | “Smear test”, Radiameter 5.0
of the packaging
cask Dose Rate
Approach of the Bogie | Bogie Bogie with fully drive system 5.0
. . Non
Radlologmal control of contamination, | “Smear test”, Radiameter 5.0
the Bogie
Dose Rate
Loading of the full
Transportation cask on 5.0
the vehicle
Radiological control of | Non
the Transportation contamination, | “Smear test”, Radiameter 5.0
cask and the Trolley Dose Rate
Internal transfer Tie down 5.1
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N° STEP IN
PHASE DESIGNATION STUDIED IN | DESCRIPTION OF PHASE COMPONENTS DESCRIPTION OF COMPONENTS SEQUENCE
RGN £.7
Phase 6 Loading the Radiological control of | Non
Transportation UFTS the Transportation contamination, | “Smear test”, Radiameter 6.0
cask on a trailer cask and of the trailer | Dose Rate
Open the weather Weather cover 6.0
cover
Loading the Transpor- With hoist (of 60 tons for the
tation cgask on atrgiler Gantry Crane IFTC/BM) ( 6.0
Lifting Beam To carry of the IFTC/BM (similar 6.0
for packaging to the lifting beam of IFTC) )
- Modified 48 foot flatted trailer
. with integrated tie-down
Trailer . . . .
. - Trailer equipped with hydraulic
(Appendix A, L .
Figures N°12, or air ride suspension to 6.0
13, 14) cus_hlon thg load _
' - Trailer equipped with four axles
- One loaded cask per trailer
- Standard commercial tractor
Tractor sufficient for the loaded weight
(Appendix A, - The weight for the fuelled 6.0
Figure N°14) reference tractor is roughly
9,075 kg.
Installing the impact
> 6.1
limiter
Packaging tie-down on | - Similar to the Tie down of the
the trailer Tie down IFTC _ ' 6.1
(Appendix A, Figure N°15 , <3>)
Check the condition of
; . 6.1
the packaging, trailer
Fit the transport seals 6.1
Close the weather Weather cover 6.1
cover
Radiological control of | Non
the trailer and of the contamination, | “Smear test”, Radiameter 6.1
Transportation cask Dose Rate
Road transportation of
Road the Transportation_ _
Phase 7 transportation UFTS cask from the Facility 7.0
to the Centralised
Facility
t?:(?liitrlge Appendix H 7.0
Unloading of the Unloading of the
Phase 8 | Transportation DGR/CES | Transportation cask 8.0
cask from the trailer
Internal transfer
of loaded
Phase 9 Transportation DGR/CES
cask
Unloading the
Phase 10 | Paskets from the | hop/cpg
Transportation
cask
Storage of the
Phase 11 |Pasketsonthe | nop cpg
Centralised
Facility
Road
transportation of
the empty
Phase 12 | Transportation DGR/CES
cask from the
Centralised

Facility
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Key:

FORM OF STORAGE VEHICLE PACKAGING
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8. GENTILLY

8.1. Baskets in Silo (See Appendix B, Table N° 4)

From Gentilly 1 to the Centralised Facility
Quantity of bundles to be transported from 2035 to 2064: see Appendix B, Table N°3.

8.1.1. Mode and route development

Feasibility of transporting used fuel from the different current storage site to the centralised facility.
Viability of shipping by road and the identification of a preferred shipping route.

Water: The Gentilly reactors are located on the water, making the possibility of water transport a clear
possibility [<52>, <53>, <56>, <54> and <57>]. Construction of a dock area would be required in
order to provide a necessary loading area for the transport vessel; while detailed cost estimates
are not included within the scope of this review, a cursory evaluation of transport costs indicates
that the overall savings associated with a water-based transport program would significantly
mitigate the cost of dock construction and related activities.

Recommendation: Based on consideration of site-specific factors and related infrastructure for the
Gentilly 1 & 2 facility, the water mode provides a viable means of transport requiring
a moderate amount of infrastructure changes. This approach, however, provides for
the most expedited shipment schedule and cost-effective system while also
representing a unique opportunity to further enhance program efficiencies through
consolidation into a smaller number of shipments.

A shorter shipping program is deemed desirable for the following reasons:

« A compressed shipping schedule would expedite removal of used fuel from the current storage sites.
This may be significant financially, operationally and politically for individual sites. Additionally, sites
contemplating decommissioning could take advantage of nearer-term shipping schedules.

e A shorter program would likely reduce overhead and management costs associated with the program.

e A shorter program would be consistent with physical security recommendations to reduce the duration
of shipments of nuclear material.

For shipments from Gentilly, the proposed routing would take the vessel through the St. Lawrence
Seaway into Ontario.

Use of the sample vessel used for this review would allow higher volume shipments, thus reducing the
time required to complete the used fuel transfer from Gentilly. As Gentilly represents the single storage
facility in the Province of Québec, it is deemed desirable to remove used fuel from the Province in a
compressed time frame as compared with removing smaller shipments over a longer period.

Additional program savings can be realized through the consolidation of used fuel originating at Gentilly 1
and Gentilly 2 with used fuel originating at Point Lepreau. The routing for waterborne transport from Point
Lepreau would take the vessel past the Gentilly 1 and 2 facilities, allowing of consolidation of the Gentilly
used fuel and thus reducing the overall per cask shipment cost. This approach assumes that the delivery
schedules for the Point Lepreau, Gentilly 1 and Gentilly 2 facilities are coordinated, however it appears
that this approach would allow maximized use of the vessel without awaiting for a single site — such as
Gentilly — to complete discharge and loading of a full vessel quantity.
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As described above, the used fuel would be transported to the applicable water transfer station,
representing water/rail transport.
8.1.2. Nuclear facility loading

Receive and prepare the used fuel and packages for loading, prepare packages for loading into
transportation packages, pre-shipment tests, and prepare transportation package for transfer to a vessel.

See phases 3, 4, 5 of paragraph 8.1.9 of the present document.

8.1.3. Transporter (vehicle)

8.1.3.1. Trolley with tractor

In order to transfer:
* The baskets from the silo to the packaging (phases 2 and 3 of table paragraph 8.1.9).

8.1.3.2. Bogie pulley drive system

In order to transfer:

e The IFTC/BM in the hot cell (phase 3 of table paragraph 8.1.9),
« The IFTC/BM to the pre-shipment packaging area (phase 4 of table paragraph 8.1.9),
« The IFTC/BM to the shipment area (phases 5 and 6 of table paragraph 8.1.9).

8.1.3.3. Vessel for the water transportation (phase 6 of table paragraph 8.1.9)
See section 3.7.1 of Chapter 3.

8.1.3.4. Frame of the Transportation cask for the water transportation

Similar to the rail transportation but adapted to the regulation concerning the accelerations.

8.1.3.5. Specific equipment for the water transportation

« GPS antenna (tracking) on the vessel

« Radiation protection kit:
- Direct reading dosimeter,
- Film dosimeters,
- Gamma doses rate meter,
- Neutron doses rate meter,
- Counting rate meter,
- Blank” Measurements performed” forms,
- Roll of filter papers for smear test,
- Pairs of overshoes,
- Vinyl gloves,
- Disposable breathing mask,
- Disposable camera with flash
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8.1.3.6. Trailer for the road transportation (phase 8 of table paragraph 8.1.9)

« Modified 48 foot flatted trailer with integrated tie-down

e Trailer equipped with hydraulic suspension to cushion the load
e Trailer equipped with four axles

¢ One loaded cask per trailer

e 2drivers and no escort

8.1.3.7. Tractor for the road transportation (phase 8 of table paragraph 8.1.9)

e Standard commercial tractor sufficient for the loaded weight
e The weight for the fuelled reference tractor is roughly 9,075 kg.

8.1.3.8. Weather cover for the road transportation (phase 8 of table paragraph 8.1.9)

« Rolling removable plastic weather cover in order to protect the Transportation cask from rain and to
not have a publicly Transportation cask. Two men (one on each side of the trailer) can manually open
or close the weather cover which can rolls on a rail fixed on the frame of the Transportation cask.

« Holes and a ventilation shaft on the top of the cover are calculated to create an adequate draught
around the Transportation cask during the transport. The weather cover is composed with two parts:
one with a fixed metallic panel at the rear side, one with a fixed metallic panel at the front side. The
weather cover can be taken off from the trailer with a specific frame fixed at the rear side of the frame
for the Transportation cask.

8.1.3.9. Frame of the Transportation cask for the road transportation

Specific frame to fix the Transportation cask and to have an evenly distributed load on the axles. This
frame is fitted to the vehicle with twistlock devices plus a metal fitting designed for the appropriate
accelerations. The numbers of attachments for the frame means it is still better to remove the cask from
the frame, rather than taking than cask and the frame as unit during intermodal transfers.

The weather cover can rolls on a rail fixed on the frame of the Transportation cask. A drip pan is installed
under the frame in order to collect the drain of water coming from the condensation of the Transportation
cask. A manual valve with a padlock is installed at the lower level of the drip pan in order to collect the
water.

8.1.3.10. Specific equipment for the road transportation

e« GPS antenna (tracking) on the tractor
e Turning light (“Girophare”) on the tractor
* Tools box adapted to the Transportation cask

8.1.4. Transportation system maintenance facility

Design, procurement and construction of maintenance equipment, and the commissioning of the
maintenance facility for UFTS:

« Maintenance equipment for IFTC/BM: shared facility at the centralised site as developed in
paragraph 3.2 of Chapter 3.

« Maintenance equipment for Trailer: shared facility at the centralised site (see paragraph 3.3 of
Chapter 3).

« Maintenance equipment for Tractor: shared facility at the centralised site (see paragraph 3.3 of
Chapter 3).
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8.1.5. Casks
Conceptual design for the Transportation package and tie-down systems for UFTS:

« Tie-down: Similar to the Tie down of the IFTC for the water and rail transportation (Appendix A, Figure
N°15, <3>) adapted to the regulations concerning the accelerations.

* IFTC/BM: See chapter 2, section 2.4.7.1.3, Figure N° 6 of Appendix A, Appendix C.

8.1.6. UFTS Auxiliary equipment

Conceptual design for Auxiliary equipment work:

* Leakage and purging equipment:
One complete equipment with vacuum pumps and gauges (see phase 4 of table paragraph 8.1.9)

¢ Gantry Crane :
One for loading installing the Transfer flask on the top of the hot cell (see phase 3 of table paragraph
8.1.9) and for install the impact limiter (phase 4)
One for loading the Transportation cask on the vessel (see phase 6 of table paragraph 8.1.9)
One for loading the Transportation cask from the vessel to the trailer (see phase 8 of table paragraph
8.1.9).

The two last gantry crane can be only one if the vessel has its own crane.

e Lifting beam:
One for the Transfer flask (see phase 3 of table paragraph 8.1.9)
One for the impact limiter of the packaging (see phase 4 of table paragraph 8.1.9)
One for the Transportation cask (see phase 8 of table paragraph 8.1.9)

« Decontamination equipment (see paragraph 3.2. of Chapter 3).

8.1.7. UFTS Transportation system operation

Loading of packages onto the vessel, trailer, security, transportation, emergency response:

« Loading of packaging onto the vessel, security, transportation as described in phase 6 of table
paragraph 8.1.9.

« Loading of Transportation cask from the vessel to the trailer, security, transportation as described in
phase 8 of table paragraph 8.1.9.

« Emergency response plan: see paragraph 9 of Appendix F.

« Real time tracking: see paragraph 9 of Appendix F.

8.1.8. Decommissioning

Where possible the equipment would be salvaged and decontaminated for sale and the remainder would
be sent to a disposal facility.

Some of the decontaminated equipment can be decontaminated on the current storage site and some of
them can be decontaminated at the Centralised Facility in order to avoid the transportation of
contaminated equipment (see paragraph 3.2 of Chapter 3).
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8.1.9. Table: Analysis of the operational phases of transport

N° STEP IN
PHASE DESIGNATION STUDIED IN | DESCRIPTION OF PHASE COMPONENTS DESCRIPTION OF COMPONENTS SEQUENCE
DIAGRAM
FIG. N° F.8.1
Phase 0 | Baskets in Silo Interim Initial phase 0
storage
Unloading of the
baskets from the | Interim 10,11,
Phase 1 Silo into the storage 12,13
transfer flask
Internal transfer :
Phase 2 | of the transfer Interim 2.0
storage
flask
Figure N°10:
- Shielded fuel transfer cask
- 26 tons with 60 bundles basket
Loading the ) ?Snl?dmtr’! w;ilglated fuel
baskets from the With a gantry crane , ] Electrig h%ist for lifting or
Phase 3 | transfer flask UFTS place the transfer flask | Transfer flask . ting 3.0
. lowering a basket into the
into the on the hot cell
packaging IFT(.:/BM
- Chain
- Basket lifting grapple
- Shielding
Gantry Crane For the transfer flash
Lifting Beam for
Transfer flask
With the hoist N°1, IFTC/BM: See chapter 2., section
open the lid of the Packaging 2.4.7.1.3 of D#5
packaging in a hot cell. Appendix A, Figure N° 6
Load the baskets into
the packaging
Pre-shipment .
) . . ... | Airlwater separator, pump,
Phase 4 packagmg UFTS Drying the cavity Vacuum circuit vacuum gauges, valves, 4.0
preparation
- Lo Air/water separator, pump,
Flll!ng the cavity with Vacuum circuit | vacuum gauges, valves,
helium gt
compressed air line
Leaktightness check Leaknghtness
equipement
Depressunsmg the Vacuum circuit
cavity
Installing the impact
limiter
Internal transfer Radiological control of | Non
Phase 5 ] UFTS the Transportation contamination, | “Smear test”, Radiameter 5.0
of the packaging
cask Dose Rate
Approach of the Bogie | Bogie Bogie with pulley drive system 5.0
. . Non
Radlologmal control of contamination, | “Smear test”, Radiameter 5.0
the Bogie
Dose Rate
Loading of the full
Transportation cask on 5.0
the Bogie
Radiological control of | Non
the Transportation contamination, | “Smear test”, Radiameter 5.0
cask and the Bogie Dose Rate
Internal transfer Tie down 5.1
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N° STEP IN
PHASE DESIGNATION STUDIED IN | DESCRIPTION OF PHASE COMPONENTS DESCRIPTION OF COMPONENTS SEQUENCE
DIAGRAM
FIG. N° F.8.1
Phase 6 Loading the Radiological control of | Non
Transportation UFTS the Transportation contamination, | “Smear test”, Radiameter 6.0
cask on a vessel cask Dose Rate
Loading the
Transportation cask Gantry Crane With 1 hoist (of 60 tons for the 6.0
on the hold of the (on the vessel) | IFTC/BM ’
vessel
Lifting Beam To carry of the IFTC/BM (similar 6.0
for packaging to the IFTC, <3>) '
Section 3.7.1 of Chapter 3
Vessel Appendix A, Figure N°18 6.0
Installing the impact 6.1
limiter )
Packaging tie-down on Similar to the Tie down of the
o Tie down IFTC 6.1
(Appendix A, Figure N°15, <3>)
Check the condition of
the Transportation 6.1
cask , hold
Fit the transport seals 6.1
Close the upper deck 6.1
Radiological control of | Non
the hold an the contamination, | “Smear test”, Radiameter 6.1
Transportation cask Dose Rate
Water vansporation o e et s ren
Water the Transportation g AR
Phase 7 transportation UFTS cask from the site to rad|at|qn ha_zards : radiation 7.0
. . protection kit
the water rail terminal
Real time .
tracking Appendix H
Transfer of Fhe Radiological control of
Transportation the hold. the
Phase 8 cask from the UFTS s “Smear test”, Radiameter 8.0
vessel to a Transportation cask
- and the trailer
trailer

Open the weather
covers of the trailer

Weather covers

Loading the packaging
from the vessel to the
trailer

Gantry Crane
(on the vessel)

With 1 hoist (of 60 tons for the
IFTC/BM)

Lifting Beam
for To carry of the IFTC/BM (similar
Transportation | to the IFTC, <3>)
cask
.'?;ilk-:-r']rge Appendix H

- Modified 48 foot flatted trailer
Trailer with integrated tie-down
(Appendix A, - Trailer equipped with hydraulic

Figures N°13,
14)

suspension to cushion the load
Trailer equipped with four axles
One loaded cask per trailer

Tractor
(Appendix A,
Figure N°14)

Standard commercial tractor
sufficient for the loaded weight
- The weight for the fuelled
reference tractor is roughly
9,075 kg.

Packaging tie-down on
the trailer

Tie down

Similar to the Tie down of the
IFTC for the trailer
(Appendix A, Figure N°15 , <3>)

Check the condition of
the packaging, trailer
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PHASE

DESIGNATION

STUDIED IN

DESCRIPTION OF PHASE

COMPONENTS

DESCRIPTION OF COMPONENTS

N° STEP IN
SEQUENCE
DIAGRAM
FIG.N°F.8.1

Fit the transport seals

Close the weather
cover

Weather cover

Check the condition of
the packaging, rail car

Fit the transport seals

Close the weather
cover

Weather cover

Radiological control of
the hold , the trailer
and of the
Transportation cask

Non
contamination,
Dose Rate

“Smear test”, Radiameter

Phase 9

Road
transportation

UFTS

Road transportation of
the Transportation
cask from the water
road terminal to the
Centralised Facility

9.0

Real time
Tracking

Appendix H

Phase 10

Unloading of the
Transportation
cask

DGR/CES

Unloading of the
Transportation cask
from the trailer

10.0

Phase 11

Internal transfer
of the packaging

DGR/CES
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8.2. Baskets in Canstor (See Appendix B, Table N°5)

From Gentilly 2 to the Centralised Facility
Quantity of bundles to be transported from 2035 to 2064: see Appendix B, Table N°3.

8.2.1. Mode and route development

Feasibility of transporting used fuel from the different current storage site to the centralised facility.
Viability of shipping by road and the identification of a preferred shipping route.

Water: The Gentilly reactors are located on the water, making the possibility of water transport a clear
possibility [<52>, <53>, <56>, <54>, <59> and <57>]. Construction of a dock area would be
required in order to provide a necessary loading area for the transport vessel; while detailed cost
estimates are not included within the scope of this review, a cursory evaluation of transport costs
indicates that the overall savings associated with a water-based transport program would
significantly mitigate the cost of dock construction and related activities.

Recommendation: Based on consideration of site-specific factors and related infrastructure for the
Gentilly 1 & 2 facility, the water mode provides a viable means of transport requiring
a moderate amount of infrastructure changes. This approach, however, provides for
the most expedited shipment schedule and cost-effective system while also
representing a unique opportunity to further enhance program efficiencies through
consolidation into a smaller number of shipments.

A shorter shipping program is deemed desirable for the following reasons:

« A compressed shipping schedule would expedite removal of used fuel from the current storage sites.
This may be significant financially, operationally and politically for individual sites. Additionally, sites
contemplating decommissioning could take advantage of nearer-term shipping schedules.

e A shorter program would likely reduce overhead and management costs associated with the program.

« A shorter program would be consistent with physical security recommendations to reduce the duration
of shipments of nuclear material.

For shipments from Gentilly, the proposed routing would take the vessel through the St. Lawrence
Seaway into Ontario.

Use of the sample vessel used for this review would allow higher volume shipments, thus reducing the
time required to complete the used fuel transfer from Gentilly. As Gentilly represents the single storage
facility in the Province of Québec, it is deemed desirable to remove used fuel from the Province in a
compressed time frame as compared with removing smaller shipments over a longer period.

Additional program savings can be realised through the consolidation of used fuel originating at Gentilly 1
and Gentilly 2 with used fuel originating at Point Lepreau. The routing for waterborne transport from Point
Lepreau would take the vessel past the Gentilly 1 and 2 facilities, allowing of consolidation of the Gentilly
used fuel and thus reducing the overall per cask shipment cost. This approach assumes that the delivery
schedules for the Point Lepreau, Gentilly 1 and Gentilly 2 facilities are coordinated, however it appears
that this approach would allow maximised use of the vessel without awaiting for a single site — such as
Gentilly — to complete discharge and loading of a full vessel quantity.

As described above, the used fuel would be transported to the applicable water transfer station,
representing water/rail transport.
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8.2.2. Nuclear facility loading

Receive and prepare the used fuel and packages for loading, prepare packages for loading into

transportation packages, pre-shipment tests, and prepare transportation package for transfer to a vessel.

See phases 4, 5 of paragraph 8.2.9 of the present document.

8.2.3. Transporter (vehicle)

8.2.3.1. Trolley with tractor

In order to transfer:
* The baskets from the silo to the packaging (phases 2 and 3 of table paragraph 8.2.9).

8.2.3.2. Bogie pulley drive system

In order to transfer:

e« The IFTC/BM in the hot cell (phase 3 of table paragraph 8.2.9),
« The IFTC/BM to the pre-shipment packaging area (phase 4 of table paragraph 8.2.9),
e The IFTC/BM to the shipment area (phases 5 and 6 of table 8.2.9).

8.2.3.3. Vessel for the water transportation (phase 6 of table paragraph 8.2.9)
See section 3.7.1 of Chapter 3.

8.2.3.4. Frame of the Transportation cask for the water transportation

Similar to the rail transportation but adapted to the regulation concerning the accelerations.

8.2.3.5. Specific equipment for the water transportation

e« GPS antenna (tracking) on the vessel
« Radiation protection kit:

- Direct reading dosimeter,

- Film dosimeters,

- Gamma doses rate meter,

- Neutron doses rate meter,

- Counting rate meter,

- Blank "Measurements performed” forms,

- Roll of filter papers for smear test,

- Pairs of overshoes,

- Vinyl gloves,

- Disposable breathing mask,

- Disposable camera with flash
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8.2.3.6. Trailer for the road transportation (phase 8 of table paragraph 8.1.9)

« Modified 48 foot flatted trailer with integrated tie-down

e Trailer equipped with hydraulic suspension to cushion the load
e Trailer equipped with four axles

¢ One loaded cask per trailer

e 2drivers and no escort

8.2.3.7. Tractor for the road transportation (phase 8 of table paragraph 8.1.9)

e Standard commercial tractor sufficient for the loaded weight
e The weight for the fuelled reference tractor is roughly 9,075 kg.

8.2.3.8. Weather cover for the road transportation (phase 8 of table paragraph 8.1.9)

« Rolling removable plastic weather cover in order to protect the Transportation cask from rain and to
not have a publicly Transportation cask. Two men (one on each side of the trailer) can manually open
or close the weather cover which can rolls on a rail fixed on the frame of the Transportation cask.

« Holes and a ventilation shaft on the top of the cover are calculated to create an adequate draught
around the Transportation cask during the transport. The weather cover is composed with two parts:
one with a fixed metallic panel at the rear side, one with a fixed metallic panel at the front side. The
weather cover can be taken off from the trailer with a specific frame fixed at the rear side of the frame
for the Transportation cask.

8.2.3.9. Frame of the Transportation cask for the road transportation

Specific frame to fix the Transportation cask and to have an evenly distributed load on the axles. This
frame is fitted to the vehicle with twistlock devices plus a metal fitting designed for the appropriate
accelerations. The numbers of attachments for the frame means it is still better to remove the cask from
the frame, rather than taking than cask and the frame as unit during intermodal transfers.

The weather cover can rolls on a rail fixed on the frame of the Transportation cask. A drip pan is installed
under the frame in order to collect the drain of water coming from the condensation of the Transportation
cask. A manual valve with a padlock is installed at the lower level of the drip pan in order to collect the
water.

8.2.3.10. Specific equipment for the road transportation

e« GPS antenna (tracking) on the tractor
e Turning light (“Girophare”) on the tractor
* Tools box adapted to the Transportation cask

8.2.4. Transportation system maintenance facility

Design, procurement and construction of maintenance equipment, and the commissioning of the
maintenance facility for UFTS:

« Maintenance equipment for IFTC/BM: shared facility at the centralised site as developed in
paragraph 3.2 of Chapter 3.

« Maintenance equipment for Trailer: shared facility at the centralised site (see paragraph 3.3 of
Chapter 3).

« Maintenance equipment for Tractor: shared facility at the centralised site (see paragraph 3.3 of
Chapter 3).
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8.2.5. Casks

Conceptual design for the Transportation package and tie-down systems for UFTS:

« Tie-down: Similar to the Tie down of the IFTC for the water and rail transportation (Appendix A, Figure
N° 15, <3>)

* IFTC/BM: See chapter 2, section 2.4.7.1.3, Figure N° 6 of Appendix A, Appendix C.

8.2.6. UFTS Auxiliary equipment
Conceptual design for Auxiliary equipment work:

* Leakage and purging equipment:
One complete equipment with vacuum pumps and gauges (see phase 4 of table paragraph 3.3.9)

¢ Gantry Crane :
One for loading installing the Transfer flask on the top of the hot cell (see phase 3 of table paragraph
3.3.9) and for install the impact limiter (phase 4)
One for loading the Transportation cask on the vessel (see phase 6 of table paragraph 3.3.9)
One for loading the Transportation cask from the vessel to the trailer (see phase 8 of table paragraph
3.3.9).

The two last gantry crane can be only one if the vessel has its own crane.

e  Lifting beam:
One for the Transfer flask (see phase 3 of table paragraph 3.3.9)
One for the impact limiter of the packaging (see phase 4 of table paragraph 3.3.9)
One for the Transportation cask (see phase 8 of table paragraph 3.3.9)

« Decontamination equipment (see paragraph 3.2. of Chapter 3).

8.2.7. UFTS Transportation system operation

Loading of packages onto the vessel, trailer, security, transportation, emergency response:

« Loading of packaging onto the vessel, security, transportation as described in phase 6 of table
paragraph 8.2.9.

« Loading of Transportation cask from the vessel to the trailer, security, transportation as described in
phase 8 of table paragraph 8.2.9.

« Emergency response plan: see paragraph 9 of Appendix F.

« Real time tracking: see paragraph 9 of Appendix F.

8.2.8. Decommissioning

Where possible the equipment would be salvaged and decontaminated for sale and the remainder would
be sent to a disposal facility.

Some of the decontaminated equipment can be decontaminated on the current storage site and some of
them can be decontaminated at the Centralised Facility in order to avoid the transportation of
contaminated equipment (see paragraph 3.2 of Chapter 3).
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8.2.9. Table: Analysis of the operational phases of transport

N° STEP IN
PHASE DESIGNATION STUDIED IN | DESCRIPTION OF PHASE COMPONENTS DESCRIPTION OF COMPONENTS SEQUENCE
DIAGRAM
FIG. N°
F.8.2
Phase 0 Baskets in Interim Initial phase 0
Canstor storage
Unloading of the
baskets from the | Interim 10,11,
Phase 1 Silo into the storage 12,13
transfer flask
Internal transfer :
Phase 2 | of the transfer Interim 2.0
storage
flask
Figure N°10:
- Shielded fuel transfer cask
- 26 tons with 60 bundles basket
Loading the ) ?Snl?dmtr’! w;etlglated fuel
baskets from the With a gantry crane , ] Electrig h%ist for lifting or
Phase 3 | transfer flask UFTS place the transfer flask | Transfer flask - ung 3.0
. lowering a basket into the
into the on the hot cell y
ackaging IFT(.: BM
P - Chain
- Basket lifting grapple
- Shielding
Gantry Crane | For the transfer flash
Lifting Beam for
Transfer flask
With the hoist N°1, IFTC/BM: See chapter 2., section
open the lid of the Packaging 2.4.7.1.3 of D#5
packaging in a hot cell. Appendix A, Figure N° 6
Load the baskets into
the packaging
Pre-shipment Air/water separator, pum
Phase 4 | packaging UFTS Drying the cavity Vacuum circuit p » PUMp, 4.0
h vacuum gauges, valves,
preparation
Filling the cavity with — Alrfwater separator, pump,
; Vacuum circuit | vacuum gauges, valves,
helium >
compressed air line
. Leaktightness
Leaktightness check equipement
Depressurising the Vacuum circuit
cavity
Installing the impact
limiter
Radiological control of | Non
Phase 5 Internal transfer UFTS the Transportation contamination, | “Smear test”, Radiameter 5.0
of the packaging
cask Dose Rate
Approach of the Bogie | Bogie Bogie with pulley drive system 5.0
. . Non
Rad|olog|cal control of contamination, | “Smear test”, Radiameter 5.0
the Bogie
Dose Rate
Loading of the full
Transportation cask on 5.0
the Bogie
Radiological control of | Non
the Transportation contamination, | “Smear test”, Radiameter 5.0
cask and the Bogie Dose Rate
Internal transfer Tie down 5.1
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N° STEP IN
PHASE DESIGNATION STUDIED IN | DESCRIPTION OF PHASE COMPONENTS DESCRIPTION OF COMPONENTS SEQUENCE
DIAGRAM
FIG. N° F.8.2
Phase 6 Loading the Radiological control of | Non
Transportation UFTS the Transportation contamination, | “Smear test”, Radiameter 6.0
cask on a vessel cask Dose Rate
Loading the
Transportation cask Gantry Crane With 1 hoist (of 60 tons for the 6.0
on the hold of the (on the vessel) | IFTC/BM ’
vessel
Lifting Beam To carry of the IFTC/BM (similar 6.0
for packaging to the IFTC, <3>) '
Section 3.7.1 of Chapter 3
Vessel Appendix A, Figure N°18 6.0
Installing the impact 6.1
limiter )
Packaging tie-down on Similar to the Tie down of the
o Tie down IFTC 6.1
(Appendix A, Figure N°15, <3>)
Check the condition of
the Transportation 6.1
cask , hold
Fit the transport seals 6.1
Close the upper deck 6.1
Radiological control of | Non
the hold an the contamination, | “Smear test”, Radiameter 6.1
Transportation cask Dose Rate
Water vansporation o e et s ren
Water the Transportation g AR
Phase 7 transportation UFTS cask from the site to rad|at|qn ha_zards : radiation 7.0
. . protection kit
the water rail terminal
Real time .
tracking Appendix H
Transfer of Fhe Radiological control of
Transportation the hold. the
Phase 8 cask from the UFTS s “Smear test”, Radiameter 8.0
vessel to a Transportation cask
- and the trailer
trailer

Open the weather
covers of the trailer

Weather covers

Loading the packaging
from the vessel to the
trailer

Gantry Crane
(on the vessel)

With 1 hoist (of 60 tons for the
IFTC/BM)

Lifting Beam
for To carry of the IFTC/BM (similar
Transportation | to the IFTC, <3>)
cask
.'?;ilk-:-r']rge Appendix H

- Modified 48 foot flatted trailer
Trailer with integrated tie-down
(Appendix A, - Trailer equipped with hydraulic

Figures N°13,
14)

suspension to cushion the load
Trailer equipped with four axles
One loaded cask per trailer

Tractor
(Appendix A,
Figure N°14)

Standard commercial tractor
sufficient for the loaded weight
- The weight for the fuelled
reference tractor is roughly
9,075 kg.

Packaging tie-down on
the trailer

Tie down

Similar to the Tie down of the
IFTC for the trailer
(Appendix A, Figure N°15 , <3>)
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PHASE

DESIGNATION

STUDIED IN

DESCRIPTION OF PHASE

COMPONENTS

DESCRIPTION OF COMPONENTS

N° STEP IN
SEQUENCE
DIAGRAM
FIG. N° F.8.2

Check the condition of
the packaging, trailer

Fit the transport seals

Close the weather
cover

Weather cover

Check the condition of
the packaging, rail car

Fit the transport seals

Close the weather
cover

Weather cover

Radiological control of
the hold , the trailer
and of the
Transportation cask

Non
contamination,
Dose Rate

“Smear test”, Radiameter

Phase 9

Road
transportation

UFTS

Road transportation of
the Transportation
cask from the water
road terminal to the
Centralised Facility

9.0

Real time
Tracking

Appendix H

Phase 10

Unloading of the
Transportation
cask

DGR/CES

Unloading of the
Transportation cask
from the trailer

10.0

Phase 11

Internal transfer
of the packaging

DGR/CES
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FORM OF STORAGE
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9. CENTRALISED SITE
Quantity of bundles to transport from 2035 to 2064: see Appendix A, Table N° 3

9.1. Mode and route development

In accordance with the shipment rate:

« Creation of a area to unload the Transportation cask from the trailer (scope of DGR/CSE site).

9.2. Transportation system maintenance facility

Design, procurement and construction of maintenance equipment, and the commissioning of the
maintenance facility for UFTS:

« Maintenance equipment for IFTC/BM: shared facility at the centralised site as developed in
paragraph 3.2 of Chapter 3.

« Maintenance equipment for Trailer: shared facility at the centralised site (see paragraph 3.3 of
Chapter 3).

« Maintenance equipment for Tractor: shared facility at the centralised site (see paragraph 3.3 of
Chapter 3).

9.3. UFTS Transportation system operation

« Emergency response plan:

As described in chapter 4 of D#5 an Emergency response plan for transportation, is needed.

The crisis cell will be located in a specially built crisis room at the Centralised Facility fully equipped with
communication means (Vehicles tracking system, telephones, telefax, teleconference system,...) and all
the necessary documentation (regulations, maps, safety files, ERPT and specific plans,...).

The crisis room is operated permanently during our transports using the real Time tracking system:

e Location of the vehicle (trucks, wagons, ship) with the GPS system
e Transmission of information with the Inmarsat system

In addition, we are thinking that OPG, as COGEMA LOGISTICS needs to own a recovery system for
heavy casks. It may be needed if the casks are placed accidentally in a location where no classical
means of recovery can be efficiently used.

« Real time tracking:
As described in chapter 5 of D#5, dedicated sea and ground transports for UFTS can be real time
tracked from an OPG headquarters to be located at the Centralised Facility. Road vehicles, railway
wagons as well as dedicated vessels involved in the logistic network for UFTS can be equipped with

specific tracking systems.
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Introduction J

> The railway terminal in the town of Valognes is 40 kilometers
from COGEMA-La Hague plant

> Built in 1982, the Valognes railway terminal is the rail-to-load
transfer point for casks of nuclear materials

> Casks of spent fuel from French, Asian and European power
plants arrive at the terminal by train in transportation casks that
have been secured to specialized wagons
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> On arrival at Valognes, COGEMA monitors the casks and the
wagons for contamination

> The casks are then off-loaded onto trucks and transported to

COGEMA-La Hague plant
% N



Description of the Terminal J

> The terminal is owned by COGEMA LOGISTICS
> the 4.5-hectare terminal, includes 1,400 m? of covered area

> The six tracks at the site each have a specific purpose, with
three used for graveyards and three for loading and unloading of
wagons and highway trailers using two bridge cranes

> About 15 people work at the site, including security personnel
posted at site entrances. Security personnel are in direct contact
with the Valognes police station and with the Local Security
Patrol for COGEMA-La Hague site
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Description of the Terminal J

> Rail traffic inside the terminal is managed with 12 rail switches,
as is wagon transfer to various site facilities:

m the A facility, a 600 m? covered area, where transportation casks
are monitored, wagons and highway trailers are inspected and
rail/road transfer are conducted using gantry crane

m the B tunnel where casks and wagons are monitored for
contamination and cleaned if necessary
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m the C facility, a 420 m? facility, where wagons (equipment
replacement) and handling cranes are serviced

m the D facility, a 135 m? facility, where wagons and LRG65 tanks used

l to transport uranyl nitrate are monitored
A



COGEMA LOGISTICS railway terminal at Valognes,
Manche (France) J

CHERBOURG
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COGEMA LOGISTICS Railway Terminal at Valognes,
Manche (France) J
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Spent Fuel Cask unloading at Cherbourg Port
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Road lransport between Valognhes and
COGEMA-La Hague
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Specialized Wagon
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Spent Fuel Cask unloading at Valognes J
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THE REAL TIME
TRACKING SYSTEM




PRINCIPLE OF REAL TIME TRACKING
WITH INMARSAT C NETWORK

satellite GPS
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Informations transmitted in real time

From vehicles to the tracking room

GPS Position

Hour of the position
Direction (Cap)
Speed

Alarms :
vehicle stopped
exceeding the limited speed
driver in difficulties
battery default

canopy open
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Informations transmitted in real time

From the tracking room to the vehicles
Sending a ponctual request position
Modification of the frequency of transmitting

Request of transmission of all positions and alarms recorded on the
module on board every 45 s
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Tracking fittings on vehicles

The module on board the vehicles including :
An Inmarsat C transmitter / receiver

or a GSM transmitter / receiver
( same as cellular phone mobile)

a GPS card included in the Inmarsat C
transmitter / receiver

a PC card
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Tracking fittings on vehicles

Road on board system
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Tracking fittings on vehicles
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Tracking fittings on vehicles
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Tracking fittings on vehicles

Rail on board system
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Tracking fittings on vehicles

Inmarsat C transmitter / receiver
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Tracking fittings on vehicles

Specific tracking fittings for Q7 wagons
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Tracking fittings on vehicles

Designed to be

Not easily noticeable

Free from operational constraints
The electrical supply system

4 solars panels

4 wind propellers

4 batteries

The energy produced by the solar panels and by the wind
propellers is stored in the batteries to be later released to the
module on board.
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Tracking fittings on vehicles

Fitting on the wagon cover (canopy)

The picture shows :
> The solar panels

> The Inmarsat C
antenna

> The GPS antenna

> Wind propellers
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Tracking fittings on vehicles

Fitting on the wagon cover (canopy)

The picture shows :

> Wind propeller seen
from inside the
canopy
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Tracking fittings on vehicles

Ship tracking
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Tracking software

Ship tracking
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Tracking software

GeoConcept Enterprise Solution - [STR EURDPE et FRANCE - POSTE SUIVI 3]
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