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Thorp Feed Clarification Cell Update

On 22 April, British Nuclear Group reported that a pipe had failed in one of the heavily
shielded cells, known as the feed clarification cell, in the Thorp Head End plant at
Sellafield resulting in a quantity of dissolved nuclear fuel being released into a sealed,
contained area.

The leakage of liquor had been identified on 19 April when a CCTV camera was
introduced into the cell. At the time of this announcement, Barry Snelson,

Manager Director, Sellafield stated: "Let me reassure people that the plant is in a safe and
stable state. Safety monitoring has confirmed no abnormal activity in air and there has
been no impact on our workforce or the environment. | have asked for the front end of the
plant’s reprocessing operations, including shearing, to be closed down. The plantisin a
safe, quiescent state”. This situation remains the case. The event has caused no harm to
any individuals nor release of radioactivity to the environment.

The liquid, around 83m?®, escaped from a fractured pipe (primary containment) feeding
one of the Accountancy Tanks into a purpose built, thick walled concrete cell lined with
stainless steel (secondary containment). The secondary containment was specifically
designed for failure of primary containment releasing liquid in quantities significantly
greater than that released in this event. It is fitted with engineered systems to pump liquid
from the cell floor back into primary containment tanks within the cell.

Since this event was reported, recovery of the escaped liquid back into primary
containment has commenced. Recovery of all liquid is planned to take a further four
weeks.

In accordance with arrangements under our Nuclear Site Licence an investigation was
established with the purpose of finding out exactly what happened, and to make
recommendations to the Managing Director of Sellafield to ensure that any necessary
learning points are acted upon.

The investigation has now been completed. It followed two lines of enquiry covering how
and why the failure occurred and the response to it. Its key findings are as follows:
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e The pipe failed because of metal fatigue. This was caused by stresses arising from the
fact that the pipe was attached to a suspended tank (for the purposes of weighing the
tank's contents). This is the only area in Thorp (and indeed the rest of Sellafield) in
which tanks are operated in this way.

e The secondary containment performed as designed. Once the pipe failed, the material
collected in a purpose designed area, preventing release to the environment or harm to
any personnel.

e The cause of the failure dates back to a change in design intent when changes to the
restraint mechanisms on these suspended tanks were introduced that allowed greater
stresses to be exerted on associated pipework than had been anticipated.

e There is some evidence to suggest that the pipe may have started to fail in
August 2004. Failure of the pipe (at which point significant amounts of liquor started
to be released into the cell) is believed to have occurred in mid January 2005.

e However, in the period between January 2005 (and perhaps earlier) and 19 April 2005,
opportunities, such as cell sampling and level measurements, were missed which
would have shown that material was escaping to secondary containment. While the
failure could not have been prevented at this stage, had these opportunities been taken
the quantity of liquid released could have been significantly reduced.

The investigation made recommendations that fall into three broad categories:

e Ensuring that a detailed engineering review is conducted to confirm that the potential
for stress-induced fatigue is adequately addressed across Sellafield.

e Improving the maintenance, testing and reliability of cell instrumentation and other
systems that give indications of plant abnormality.

e Reviewing operating practices throughout the plant to ensure that lessons learned are
implemented and embedded.

As stated above we are now returning the liquid to primary containment. Barry Snelson,
Managing Director at Sellafield, said: “From the information we have available at this
stage we are confident that we have the capability of returning Thorp to service.”

Commenting upon the investigation report, he said: "The investigation has been extremely
thorough and has identified the root causes of the event. | will personally be ensuring that
recommendations are implemented not just in Thorp but across Sellafield. | am
disappointed that plant indicators were not acted upon as quickly as they should have been
and | shall be taking action to ensure that any complacency with respect to acting upon
plant information is addressed. The maintenance of safety and environmental integrity
remain our absolute priority during both the ongoing recovery of the liquor and the
subsequent return of the plant to service".
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The NIl is also conducting its own investigation into the event.

Ends

Notes for Editors

Thorp reprocesses spent or used nuclear fuel from Advanced Gas-cooled (AGR) and
Light Water (LWR) nuclear reactors. Reprocessing separates out the components of used
fuel which comprises 96% Uranium, about 1% Plutonium and some 3% waste. Both the
Uranium and Plutonium can be recycled into fresh fuel.

The conceptual design of Thorp began in 1974 and a public planning inquiry took place in
1977. Following detailed design and site preparation work, the main construction ran
from 1985 until 1992. The plant next underwent five stages of testing and commissioning
before receiving permission to commence production in 1994.

The Thorp building comprises five main operational areas: Receipt & Storage; Feed Pond;
Head End Plant; Chemical Separation Area and Product Finishing Lines.

The building is approximately 260m x 120m x 48m in size and is comprised of 190,000m?
of concrete and 2,200,000m of cabling with over 2000 room spaces.

A total of 5729te of spent fuel has been reprocessed in Thorp since production
commenced in 1994.

There is a £12Bn total lifetime order book for Thorp reprocessing and ancillary services
with orders from 34 utilities from more than nine countries around the world including the
UK, Germany, Sweden, Netherlands, Italy, Switzerland, Japan, Canada and Spain.

We are more than half way through the £12B order book for Thorp.

Many advanced design and technology features were incorporated into Thorp. The main

production stages are located within fully enclosed shielded rooms or cells to ensure that
all radioactive materials are safely contained in the event of a pipe or vessel failure.
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The Thorp Feed Clarification Cell has been designed to contain a radioactive leak and has
installed features to recover such a leak. The cell floor has a stainless steel lined bunded
area and sump in which the liquor is contained. The installed steam ejectors are
successfully lifting the liquor from the cell floor and diverting it back into a process vessel.

The dissolver liquor which has spilled onto the cell floor is a solution of spent fuel
dissolved in nitric acid.

The main purposes of the Feed Clarification cell are two fold - firstly the dissolver
solution is centrifuged to remove fine particulate material - and then weighed in the
Accountancy Tanks. These processes are carried out in pipework, vessels and centrifuges
that are held within the fully enclosed cell. The cell provides shielding and a secondary
level of containment in the event of leakage of liquors from the pipework and vessels etc.

The project group established to examine the failed pipework and to agree how Thorp will
start up again, have reviewed the possible solutions which include working around the
affected tank, repair or replacement of the failed components. Once the preferred option
has been selected, it will be shared with the NDA and our regulators.
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Latest NDA Statement on
Thorp - 2 June 2005

On Friday 27th May 2005 the NDA received
a copy of the British Nuclear Group
investigation into the incident that
recently occurred at Thorp.

We will now need time to give full
consideration to its conclusions and
recommendations and also to understand
the actions that will be taken by BNG
management in response to the findings.
In addition we must await the outcome of
the NII’s own considerations.

Over the coming weeks we will be
exploring the options for going forward
from a safety, technical and financial
perspective. There are a range of complex
issues raised by the difficulties at Thorp
and it will take some time to explore
them properly.

At this point in time, therefore, the NDA
has not made any decisions about the
future of Thorp but has set in train a
number of workstreams to inform our
view. Ultimately, the final decision on the
way forward will be made by
Government.

Safety is the NDA’s absolute priority and
we remain reassured that there is no risk
to the public as a result of the incident.
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Phase 1 and 2
Recruitment
phases 1 & 2
have been
successfully
completed. The
two phases
attracted nearly
1700
applications
from which 70
offers have now
been accepted.
Positions that
have now been
filled include

~ Regional

Directors, Site
Programme
Managers,
Technical
Manager, Senior
Nuclear
Engineer, Safety
and Security
Manager,
Contracts
Managers,
Environment
Manager, Head
of HR, Senior
Assistant to the
Chief Executive,
Accounts
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