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Providing a complete back-end service for MTR reactors is one of
the fundamental and traditional tasks of TRANSNUKLEAR GmbH (TN).
TN's services in this field cover everything from supplying the ideal
transport cask, providing technical assistance during the loading
operation, obtaining the necessary package approval and transport
licenses, providing the required insurance cover, carrying out the
transport, right thru to settling the reprocessing contract.

Up until 1976, TN carried out transports of MTR fuel elements to the
European reprocessing plants at Mol in Belgium and Marcoule in
France. In all, some 1000 fuel elements were transported in this
p e ri od.

However, following the decision by these plants not to reprocess
these elements anymore, subsequent transports had to be made to the
US-DOE reprocessing plants. TN pooled together the
interests of all her MTR customers and signed a reprocessing
contract with the US-DOE, which ensured a complete back-end service
for these reactors well into the future.

In close cooperation with our associated company, Transnuclear Inc.
in New York and Washington, a new transport concept was developed,
which proved itself to be both economic and reliable.

Up to now, a total of about 2050 MTR fuel elements have been transpor-
ted by TN-Germany to the USA in 65 separate shipments. The total
number of shipments performed by the TN group is 165 shipments. All
shipments were carried out routinely without any incident.

In March this year, the US-DOE made use of a clause in the contract,
in which 90 days' notice was given of a change in reprocessing plant.
Whereas previously all elements had been taken to the Savannah River
Plant (SRP) in South Carolina, in future all elements have to go to
the Idaho Chemical Processing Plant (ICPP) near Idaho Falls. This
change presented TN with the not inconsiderable problem of finding a
suitable transport route.
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Due to the large number of influencing factors, the TN-group carried
out a special feasibility study, in which particular attention was
paid to:

- economic aspects
- the licensing situation
- a reliable back-end service
- political aspects

whereby the following possible alternatives were analysed in detail:

- Europe - USA east coast (sea transport) - ICPP (road
transport)

- Europe - USA west coast (sea transport) - ICPP (road
transport)

- Europe - d[IdUICIN ast coast (sea transport) - ICPP (rail
transport)

- Europe - ICPP (air transport)

The choice fell clearly on the first alternative, namely a sea
transport from Europe to the American east coast (Portsmouth,
Virginia) and from there by road across 12 states to ICPP. We have
published the feasibility study in a summarized form in the latest
NUKEM MTR-Newsletter.

Up to the present moment (June thru November 1982), we have
transported 256 MTR fuel elements in 6 separate shipments to Idaho
All these shipments were successfully carried out as a result of
intensive preparation work by Transnuclear Inc. in close cooperation
with the American competent authorities. Based on initial
calculations, a turn-round time (loading-transport to ICPP -
unloading - return to Europe) of about weeks was assumed.
This could be later reduced to 7 weeks once the procedure had
established itself. In the ICPP, unloading the various transport
casks used presented no problems.

The following 4 different type transport casks are used:

1. GOSLAR

The GOSLAR cask weighs a total of nearly 11 tons, and
has a capacity for 13 uncut MTR fuel elements.

The maximum fissile uranium content presently authorized is
320 g per fuel element. There are 2 such casks available, and
they are used wherever the crane capacity at the reactor is
not sufficient for the larger and more economic casks.

2. TN 

The TN cask weighs approx. 18 tons and has a capacity of
42 cut fuel elements, whereby the elements ae placed in
3 separate internal baskets with 14 elements each, stacked
one above the other.
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The maximum fisSile uranium content presently authorized is
405 g per fuel element.

3. TN 7-1

The TN 71 cask weighs approx. 24 tons and has a capacity
for 60 cut fuel elements, whereby the elements are placed in
4 separate internal baskets, each with 15 elements, stacked
one above the other.

The maximum fissile uranium content presently authorized
is for the cylindrical DIDO-type elements 185 g per fuel
element, and for the rectangular MERLIN-type elements
270 g per fuel element.

4. TN 7-2

The TN 72 cask weighs approx. 21 tons and has a
capacity for 60 cut fuel elements, whereby the
elements are distributed in the same fashion as
for the TN 71.

The maximum fissile uranium content is also the
same as for the TN 71

This cask can also take 2 cut fuel elements from
the RHF reactor at Grenoble/France, whereby the
maximum fissile uranium content is 8670 g per fuel
element.

At present there are 2 such casks in use,
both of which were approved for transport purposes
by the German competent authority (Physikalisch-
Technische Bundesanstalt or PTB) in September 1982
One of these 2 casks was unloaded at the US-DOE
Savannah River Plant last week - one of the few
shipments not diverted to ICPP.

The TN 72 cask has been completely new designed.

As part of the type B(U) licensing procedure the
drop tests were carried out on a third-scale model
of the cask at the Federal Institute for Material
Testing (BAM) in Berlin. The tests have been
captured on film, from which we would like to show
you a small selection.

Firstly, the result of a 9 meter drop onto the
edge of the lid. The deformation of the shock
absorber can be clearly seen. The small vertical
pipe visible on the side of the cask was used to
house the acceleration measuring equipment.
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Here we have the situation after the horizontal 9 meter
drop test, in which the effectiveness of the shock
absorbers can be clearly seen.

This slide shows the "punch test" on the cask with the
predamaged shock absorbers. The drop was made from a
height of meter. The outer steel casing was not
pierced.

The cask survived all these tests, including the
fire test at 8OO'C, without losing any of its vital
functions. Leak tightness and shielding efficiency
was completely retained.

In view of the future use of low enrichted fuel we
have investigated the impact spent fuel transport.
The analysis shows that the existing cask can also
be utilized for this type of fuel. Of course each
different type of fuel required an appropriate modi-
fication of the package approval. Elements having
substantially more U235 than today can be shipped
by using modified basket inserts if necessary.

We hope very much that we have been able to provide you
with an insight into the problems surrounding the trans-
port of nuclear fuels. We would like in particular to
thank all those authorities, without whose helpful co-
operation such transports would scarcely be possible.
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