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debate in China
Experts split on China’s plan to be an international spent fuel recycling centre

 mountain China’s first commercial fast reactor will be completed by 2030. Tonnage of spent  fuel that
the country will have accumulated by then 25,000

China could soon be adding spent  fuel to the tens of millions of tonnes of scrap and garbage
that it imports every year. During President Hu Jintao’s

visit to France this month, the China National  Corporation (CNNC) signed an agreement with
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  giant AREVA on jointly building a commercial  fuel reprocessing and recycling plant.
Able to handle more  than China will produce, it will open the door for the import of hundreds of
tonnes of radioactive  a year.

The document is the final step towards a commercial contract and  President Nicolas Sarkozy is
determined to seal the , according to a joint statement by the two leaders. Sarkozy has offered China
the technology and equipment for ¤15 billion ( HK$154.5 billion) – enough to buy 60 giant Airbus A380s.

“China shares France’s determination,” the statement said.
And it can be a lucrative business. AREVA made ¤1.6 billion from backend business last year – mostly

recycling, transporting and cleaning up   – and said prepayments from foreign customers
contributed strongly to its cash flow.

But the project has met strong resistance from environmentalists and people living near the chosen
site.

Some senior managers and engineers in the  industry also have their doubts: does China need
it? Does it need it now? And does it need the ? Shao Mingchang

, director of the Ministry of Environmental Protection’s  fuels and transportation division, said the
plant would be the largest, most expensive construction site on the mainland.

It is a common tale. When Britain started building a reprocessing centre for spent  fuel at
Windscale (now known as Sellafield) in the 1960s, it was the biggest construction site in Europe. It was a
record eclipsed by the expansion of France’s La Hague a decade later.

But one thing that will be unique about the Chinese facility is its location. Most countries build their
reprocessing plants by the sea or big lakes because storing, processing and discharging radioactive 
requires a huge amount of water.

Shao said the Chinese plant would be built on the edge of the Gobi Desert. Despite its potential to
boost gross domestic product, no coastal provinces were interested.

“ The factory must be built in a zone with the lowest population density to minimise the risk,” he said,
making the northwestern desert the only choice.

The list of potential hazards is a long one, from transportation accidents to pipeline leaks and
explosions. In an explosion at a Soviet reprocessing plant at Mayak in the 1950s, tens of thousands of
tonnes of liquefied   spilled into a community of half a million, killing hundreds almost
instantly.

Modern technology makes such accidents far less likely but Shao said: “ No one can guarantee there
will never be a hole in the plant’s thousand kilometres of piping. It will have to go through the most
stringent environmental evaluation and examination.”

Though the exact location of the plant has not been announced, most people in the industry believe it
will be built in Yumen

, a small city at the western tip of the Great Wall in Gansu province.
For more than a decade, Chinese  plants, such as the one at Daya Bay near Hong Kong, have

been transporting their spent fuel to the city for underground storage. The military also runs a small
reprocessing facility in Yumen. Professor Zhang Mingquan

, an environmental expert at Gansu’s Lanzhou University, said the province did not have enough water
for a large commercial reprocessing plant.

A spent fuel reprocessing plant needs water at almost every step of production. When the spent fuel
arrives, it still burns and releases heat. It needs to be kept in a deep pond for years – three years in France
– before being reprocessed. Fresh water must be fed in continually to keep the pond from boiling.

Then the fuel, with its metal container, is chopped into small pieces and rinsed in a tank filled with nitric
acid. The resultant liquid is then pumped into other tanks with different chemical solutions. The process
goes on and on until all the useful elements, such as uranium and plutonium, are separated from the
useless and highly radioactive “ashes”.

The ashes remain a long-term problem. Half a cubic metre is generated from reprocessing a tonne of
spent fuel, and it emits dangerous gamma rays for tens of thousands of years. Even the  have yet to
decide exactly how to  with it.

It also generates a huge amount of  water that, however well treated, contains higher-than-
normal radioactivity. The La Hague plant pumps it straight into the middle of the English Channel through a
seabed pipeline.

Zhang said Gansu’s lack of water had already severely limited the province’s economic and social
development, and the huge plant would adversely affect the quantity and quality of residents’ drinking
water, most of which came from underground aquifers.

“For the sake of the national interest, Gansu can sacrifice itself and reprocess some  
generated by Chinese  reactors,” he said. “But please, don’t let the foreign  come in. They will
kill us.”

But that is exactly what Beijing plans to do. According to a statement on the CNNC website, China aims
to be an international spent fuel recycling centre and split the global market with France, which provides
the service to more than 30 countries.

With construction of the plant, China will “ help other developing countries solve their spent fuel
problems and promote China’s status as a responsible and powerful country”, the statement said.
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While the CNNC is working closely with its  counterpart to finalise the terms of the commercial
contract, its biggest domestic competitor, China Guangdong  Power, has voiced strong opposition.

A senior researcher with the China  Power Technology Research Institute, China Guangdong’s
research branch, said a report it sent to the central government warned that the plant would significantly
increase the operational costs of  plants, criticised the  technology and equipment as “way
too expensive for a technology that may soon get outdated” and said it was too early to start construction.

The researcher accused the CNNC of abusing its influence on decision-makers in Beijing and forcing the
project through without proper public consultation. Though France is the only country that runs a
commercial reprocessing plant, its technology is decades old, inefficient and heavily polluting, he said.

Under US leadership, countries like South Korea and Japan have begun to develop a new way of
reprocessing that uses physical rather than chemical methods to extract the useful elements out of the
spent fuel.

Professor Wu Zongxin , dean of the Institute of  and New Energy Technology at Tsinghua
University and commissioner of the National  Safety Experts Committee, said there was a heated
debate going on about whether China should team up with France or follow in America’s footsteps.

France and the US have adopted completely different approaches to handling spent fuel. France
requires the  industry to reprocess every bit of  from  reactors. The US, leery of the
cost of reprocessing, just buries it deep at the foot of Nevada’s Yucca Mountain.

“China will make the final decision based on its estimate of future uranium supply and the speed of fast
reactor construction,” Wu said.

According to China’s long-term  development plan, the country’s first commercial fast reactor
will be completed by 2030. They will then gradually replace today’s pressurised water reactors and become
the main supplier of -power-generated electricity. In theory, the spent fuel from today’s reactors
can burn in fast reactors, but in practice it must be reprocessed.

Professor Chai Zhifang from the Chinese Academy of Sciences’ Institute of High Energy Physics, said
that even if a consensus had been reached to build the plant, there was still a divide on whether China
should use its own technology or buy it from France.

Chinese military reprocessing plants have been using exactly the same method as the  for
decades, only on a much smaller scale. Some Chinese scientists and engineers believe China could build a
commercial plant of its own, but others argue that it would take too long, probably decades, to come up
with a practical blueprint.

China will accumulate up to 25,000 tonnes of spent fuel by 2030, and that is something that cannot be
conveniently ignored.
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