Nuclear Power Equation

Modular Design + Off-site Construction  =  On-time Delivery

The acumen7 network of consultants, engineers and scientists mounted a fascinating “off the record” seminar on the eve of the publication of the Government’s energy review on “The Nuclear Power Equation” looking at the logistics, costs, benefits, and time lines for the prospective replacement of Britain’s ageing nuclear energy facilities.
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The key question for the seminar was not “should we replace nuclear facilities” but ”could the time to build and commission nuclear power stations be halved by employing the latest thinking in modular design and off-site/factory construction methods?”

The panel of speakers was impressive, chaired by Philip Dewhurst, Chairman Nuclear Industry Association and the thought provoking evening was kicked off by Tony Roulstone, ex MD of Rolls Royce Nuclear, and now an acumen7 member, who outlined the scale of the nuclear power replacement challenge facing the UK which, was first into nuclear power after the war and now the majority of these pioneering stations are reaching the end of their natural life.

What are the Pros and Cons?

Tony illustrated the size of the problem facing legislators and the private nuclear power industry in responding to public concerns. He saw the inhibitors as concerns about:

· Waste disposal;

· Capital cost uncertainties;

· Nuclear safety;

· Threat of terrorism.
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All of these issues, though difficult, are being addressed so that the positive arguments for nuclear power can be heard.

On the other hand the drivers for the replacement of nuclear capability were:

· Carbon emissions

· Energy security, and 

· Ability to deliver both stable & competitive electricity.

Have we a choice of who to use?

Whilst development of new nuclear plants had ceased in the UK in the early 1990’s with Sizewell B, other countries, notably the US, France & Canada had progressed to “Generation III” plants that now had a growing success story of build and operation. We will build any new plants using these designs that have the latest safety features and much lower cost of construction.

Westinghouse AP 1000

Clearly, a new generation plant is expensive – of the order of £1-2bn. Other countries are beginning to build new nuclear stations based on a commercial business model. These examples such as Finland or the US show the way for the UK.

Tony argued the crucial issue for industry will be the speed of build. A two year delay in build could mean a 10% increase in cost for the rest of the station’s operating life. 

For HMG, the issue will be replacing the current nuclear capacity within the timeframe of their retirement – largely by 2020.
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The Challenge of Time

In the Government’s own estimates it will take 10 years from now to replace the first station through to completion of commissioning, and 20/25 years to replace the current capacity.

This clearly is too long with the accelerating ageing of nuclear capability, the challenge of decommissioning and the need to fill the generating gap. The acumen7 solution was to look radically at the construction methods, whichever supplier was favoured.

Modular Design and Off-site Construction

Tony Roulstone illustrated that with the techniques of modular design and off-site construction the total replacement program of all existing nuclear capacity could be halved from 25 years to 13, with a potential reduction in overall cost by:

· Effective and concurrent design

· Best practice methods from manufacturing ie supply chain, and

· Learning from major projects worldwide.

Case Studies

The seminar was then enlightened by a series of best practice case studies - led by Richard Ogden, Chairman of BuildOffsite and a member of acumen7. Offsite construction gives certainty in:

· Cost;
· Quality, leading to

· Snag free assembly, and

· Reliable completion times.
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RAD Modular Assembly
Offsite build examples and module factories were graphically illustrated the practicability of the concept covering compressed construction times for nuclear stations through modularisation.
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Examples

· David Bruce of Westinghouse Electric Co. with their AP1000 reactor - a competitor for UK new build.
· Collapsing time to build in radiation treatment units detailed by David Naylor of RAD Technology.

· “Just in time” Logistics for construction, Gary Sullivan of Wilson James and an acumen7 member looked at the Gatwick expansion and Heathrow Terminal 5 experience and Olympic Stadia planning.

Pier 6 Gatwick

Concluding Discussion

Seminar members were clearly impressed by the challenge and attracted by the acumen7 concept. It was recognised that to achieve this there had to be a major culture change throughout the whole process – from Government, through Nuclear watchdogs and regulators, the private sector, both design and build, and through to electricity supply.

Above all the theme has to be effective communication to assuage the very real public concern that exists and to achieve engagement and buy-in. 

Also, communication is key to successful integration of the supply chain that is fundamental to delivering the extraordinary timescale compression possible with -



 Modular Design + Offsite Construction.
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