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This paper gives an overview of the various aspects of MTR spent fuel transportation and
provides in particular information about the on-going shipment of 4 spent fuel casks to the
United States.

INTRODUCTION

Transnucleaire is a transport and Engineering Company created in 1963 at the request of the
French Atomic Energy Commission. The company followed the growth of the world nuclear
industry and has now six subsidiaries and affiliated companies established in countries with
major nuclear programs.

The expertise of Transnucleaire is specially related to:

Transport of radioactive material on a worldwide basis, providing each customer with a
full "door to door" transport management.

Design and procurement of appropriate casks and equipment.
i

MTR SPENT FUEL TRANSPORT

Due to the limited storage capacity of the pools of the MTR reactors, and the availability of
reprocessing facilities in several countries (US, UK), numerous MTR spent fuel shipments have
been made since 1964.

Up to 1976, the TN group also carries out transports of MTR fuel elements to the European
reprocessing plant (Eurochemic) at Mol, Belgium and to Marcoule in France.

Following the closure of these plants, subsequent transports were made to the US DOE
reprocessing plants under the «US Off-Site Fuel Policy».

Between 1978 and 1988, the major part of the 365 cask-shipments received by DOE for
reprocessing at either the Savannah River Plant or at the Idaho National Engineering Laboratory
(INEL) were originating from Western European countries.

During this period all the transports of MTR spent fuel, performed towards the US by the TN
Group were carried out without any particular difficulty or incident, using specialized common
carriers for overland transport, commercial ports and routine liner services for transatlantic
shipments.
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ON-GOING TRANSPORT OPERATION

After completion of the Environmental Assessment (EA) of Urgent Relief Acceptance of Foreign
Research Reactor Spent Fuel, the Department of Energy has issued a Finding of No Significant
Impact (FONSI) and decided to accept a limited number of spent fuel elements (409) coming
from European research reactors in Austria, Germany, Greece, the Netherlands, Sweden and
Switzerland.

Several specific constraints were imposed by the DOE:

use of Sunny Point military port
rail transport in the US
limitation of the number of shipments.

In addition, and for different reasons, the first shipment should arrive before the end of
September at Sunny Point.

MID-JUNE 1994

A meeting conducted by EIC and gathering all the parties involved (reactor operators, cask
suppliers, transport companies) was held in Brussels on June 17, 1994.

The aim of this meeting was, regarding transportation aspect, to exchange information/
possibilities and to pool resources to allow completion of the first shipment on time, to the
satisfaction of the customers and of the DOE.

Transnucleaire proposed to:

supply a maximum of 4 IOU4 (Pegase) casks suitable for HFR, DR3, ASTRA, GRR1 and
SAPHIR fuels.

charter a Danish flag vessel, specialized in the transportation of dangerous goods and
familiar with the port of Sunny Point.

Offer safe transport routing including:

• direct loading in the Nordic ports of the Danish and the Swedish fuel casks
• routing other fuel casks by rail or by road to a private rail terminal near

Cherbourg
• rail transport from this terminal to Cherbourg port
• utilization of Cogema port facilities in Cherbourg

Several important points were to be carefully checked, qualified, and approved by a large
number of organizations in several countries within a short period time.
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Reactor operators dealt mainly with:

• cask loadings operations
• Euratom or IAEA safeguards
• customs formalities
• contracts with the DOE
• transport arrangements with the transport companies

Transport companies (EIC/NCS/Transnucleaire) dealt with:

• cask availability according to fuel characteristics and reactor requirements
• corresponding package design certificates of approval (in the country of origin of

the package design, of the shipment, in transit countries and in the United States).
• transport arrangements with Competent Authorities, customers and subcontractors

(trucking companies, railways, shipowners...)
• insurance analysis (nuclear liability, loss and damage, salvage)

END OF JULY

The following decisions were 1

• Ship material

Risoe
Studsvik
Delft
Seibersdorf
Berlin

from:

DR3/3
R2
HOR
ASTRA
BER-II

- IUO4 cask (supplied by Transnucleaire)
- TN 7-2 cask (supplied by NCS)
- GNS 11 cask (supplied by GNS)
- IUO4 cask (supplied by Transnucleaire)
- GNS 11 cask (supplied by GNS)

• Charter the vessel as proposed by Transnucleaire

• Use Cherbourg port with the possibility to bring the DR3 and R2 fuel by sea using the
SYGIN (Swedish flag vessel specially built for transporting the Swedish nuclear spent
fuel and waste).

• Depart from Cherbourg: early September

MID-AUGUST 1994

We were informed by the Danish Authority of their decision to put immediately in force in
Denmark the Code of practice for safe carriage of Irradiated Nuclear Fuel (INF Code) recently
adopted by the International Maritime Organization (IMO) but not yet implemented in national
laws.

According to this Code the maximum activity for INF 1 class ship is limited to 4,000 Tbq.
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The total activity of the 5 casks exceeding 8,000 Tbq, we were unable to load all of them at the
same time in our INF 1 ship.

We investigated together several other solutions. Due to the impossibility to have available on
time an INF 2 class ship, we decided to charter a second vessel but we were unfortunately unable
to include the HMI cask in this shipment in order to remain under 4,000 Tbq per ship.

END OF AUGUST

Sailing of the M/S MARIA from Swedish and Danish ports with two casks on board:
TN7-2 with Swedish fuel
IUO4 with Danish fuel

EARLY SEPTEMBER

Sailing of the M/S MARSUS from Cherbourg, with two casks on board:
IUO4 with Austrian fuel
GNS 11 with Dutch fuel.

THIS WEEK

The two ships are due to arrive together at Sunny point for, hopefully, immediate unloading and
subsequent delivery by rail to Savannah River Plant.

NEXT YEAR

Enough casks being available we are studying together the possibility to use an INF 2 ship
allowing to load the remaining fuel elements.

We recommend this solution as well as the use of facilities in France (Valognes and Cherbourg)
offering handling equipment and an intermediate storage site for road and rail transport.

AFTERWARDS

Spent fuel management is an important issue for the Research Reactors. Interim storage and
reprocessing will require transportation services including cask supply for a large number of fuel
elements.

Specialized transport companies are in a position to bring appropriate answers to the diversity of
technical and regulatory questions by this large scale transportation.
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