A2 Geography: The Nuclear Power Debate

Five reasons for nuclear power 

1 Generating electricity by nuclear reactors does not produce carbon dioxide, the principal greenhouse gas causing global warming and climate change. Britain's existing nuclear power plants reduce the nation's carbon emissions by between 7 and 14 per cent.

2 Building new nuclear power stations will ensure the nation retains control over its own sources of energy. Security of supply is essential in an unstable world where oil and gas comes mainly from regions that could hold Britain to ransom by threatening to disrupt supplies.

3 Nuclear power is a mature technology and has proven reliability. It has been developed over 50 years and the latest reactors are reliable, clean and efficient. The last 10 nuclear reactors to be built in the world have been delivered on time and to their budget.

4 Generating electricity by nuclear power is a 24/7 operation and is not subject to the vagaries of wind, sun or tides. It can be fine-tuned to meet peak demand and will not let us down in the depths of winter.

5 As a founder member of the nuclear club, Britain has the expertise to operate the new nuclear-fission reactors. By building new fission reactors Britain will be well placed to develop cleaner fusion reactors.

Professor Ian Fells, professor of energy conversion at Newcastle University: 

"As you look to the future, security of supply is very important, so nuclear is inevitable. We are beginning to realise we need a more mixed energy supply. The rise in gas prices is startling but predictable. If there is no replacement nuclear energy after the stations are closed, by 2020 we will become dependent on importing natural gas from Russia and Nigeria." 

Bernard Jenkin, Tory energy spokesman:
"Ministers should not champion technologies. It's not for ministers to decide whether nuclear is the most effective way of producing electricity without carbon. That is a technical decision which I don't think ministers are qualified to take. Personally I am agnostic, I feel no objections in principle. It can be safe and I don't feel waste is a technically fundamental problem. It's a political problem and been overcome in other countries."

John Thurso, Liberal Democrat MP for Caithness, Sutherland and Easter Ross, which includes the Dounreay nuclear power station:
"There may be a case for a new generation of civil nuclear power but three issues need to be addressed - the cost, how waste is dealt with and the amount of carbon emissions for each form of energy. Every person you talk to about energy generation seems to be in a camp and puts forward data that favours them."

NUCLEAR'S THE ANSWER

The argument for nuclear power can be stated pretty simply: We have no choice.

If the world intends to address the threat of global warming and still satisfy its growing appetite for electricity, it needs an ambitious expansion of nuclear power.

Scientists agree that greenhouse gases, mainly carbon dioxide, are building up in the atmosphere and contributing to a gradual increase in global average temperatures. At the same time, making electricity accounts for about a third of U.S. greenhouse emissions, mostly from burning fossil fuels to produce power.

Nuclear power plants, on the other hand, emit virtually no carbon dioxide -- and no sulfur or mercury either. Even when taking into account "full life-cycle emissions" -- including mining of uranium, shipping fuel, constructing plants and managing waste -- nuclear's carbon-dioxide discharges are comparable to the full life-cycle emissions of wind and hydropower and less than solar power.

Nuclear power, of course, isn't the only answer. We need to get more energy from other nonpolluting sources such as solar and wind. Conservation is crucial. So is using technology to make more efficient use of fossil-fuel power.

But we have to be realistic about the limits of these alternatives. As it is, the 104 nuclear power plants in the U.S. generate about a fifth of the nation's energy. Wind accounts for about 1%, and solar even less than that. Any increase in the number of nuclear power plants can help -- even if they won't solve the whole problem.

More important from the standpoint of displacing fossil fuel, nuclear can meet power demand 24 hours a day. Solar and wind can't do that. Nuclear is the only current technology that fits the bill.

The Real Economics

So, what's the case against nuclear power? It boils down to two things: economics and safety.

Neither holds up to scrutiny.

First, economics. Critics argue that the high cost of building and financing a new plant makes nuclear power uneconomical when compared with other sources of power.

But that's misleading on a number of levels. One reason it's so expensive at this point is that no new plant has been started in the U.S. since the last one to begin construction in 1977. Lenders -- uncertain how long any new plant would take because of political and regulatory delays -- are wary of financing the first new ones. So financing costs are unusually high. As we build more, the timing will be more predictable, and financing costs will no doubt come down as lenders become more comfortable.

Loan guarantees and other federal incentives are needed to get us over this hump. They are not permanent subsidies for uneconomical ventures. Instead, they're limited to the first half dozen of plants as a way to reassure investors that regulatory delays won't needlessly hold up construction. It's important to remember that although nuclear energy has been around a while, it's hardly a "mature" industry, as some critics say. Because of the lack of new plants in so many years, nuclear in many ways is more like an emerging technology, and so subsidies make sense to get it going.

It's also true that a shortage of parts and skills is raising the cost of new plants. But if we start building more plants, the number of companies supplying parts will increase to meet the demand, lowering the price.

Most important, nuclear power appears economically uncompetitive primarily because the price of "cheaper" fossil fuels, mainly coal, don't reflect the high cost that carbon emissions pose for the environment. Add those costs, and suddenly, nuclear power will look like a bargain.

That's likely to happen soon. Governments are expected to assign a cost to greenhouse gases, through either a direct tax (based on the carbon content of a fuel) or a so-called cap-and-trade system, which would set a limit on emissions while allowing companies whose discharges are lower than the cap to sell or trade credits to companies whose pollution exceeds the cap.

Suddenly, big carbon polluters like coal-produced electricity are going to look a lot more expensive compared with low-carbon sources -- in particular, nuclear, wind and hydropower.

It's estimated that a carbon "price" of between $25 and $50 a ton makes nuclear power economically competitive with coal. That should be enough to ease investor concerns about utilities that build new nuclear plants.

Even without a carbon tax, rising natural-gas prices are beginning to make nuclear power more competitive. That's true even in some deregulated markets, such as Texas.

NRG Energy Inc., based in Princeton, N.J., has filed an application to build a reactor adjacent to an existing plant in Texas. Though it's too early to know how much the plant will eventually cost -- or even if it ultimately will get built -- high natural-gas prices alone are enough to justify construction, according to NRG.

One other point on cost: Solar and wind advocates say these sources are cheaper than nuclear -- and getting cheaper. But again, even if true, the intermittent nature of these sources make them flawed replacements for carbon-emitting sources. Nuclear is the only clean-energy way to address that gap.

No 'China Syndrome'

Let's turn to the critics' other argument: safety. We're still living in a world whose viewpoints have been warped by the 1979 accident at the Three Mile Island plant in Pennsylvania and the 1986 explosion at the Chernobyl plant in the Ukraine, as well as by the anti-nuclear movie "The China Syndrome."

The truth is that there's little doubt that in the U.S., at least, plants are much safer now than they were in the past. Those accidents led regulators and the industry to bolster safety at U.S. nuclear plants. There are more safety features at the plants, plant personnel are better trained, and reactors have been redesigned so that accidents are far less likely to occur. For instance, every U.S. plant has an on-site control-room simulator where employees can hone their skills and handle simulated emergencies, and plant workers spend one week out of every six in the simulator or in the classroom.

The next generation of plants is designed to be even safer, using fewer pumps and piping and relying more on gravity to move water for cooling the hot nuclear core. This means fewer possible places where equipment failure could cause a serious accident.

And even if a serious accident does occur, U.S. plants are designed to make sure that no radiation is released into the environment. Reactors are contained inside a huge structure of reinforced concrete with walls that are as much as four feet thick; the Chernobyl reactor lacked such a structure.

What's more, you can't look at safety in a vacuum. Consider the hazards of the world's reliance on coal-fired plants: Coal mining world-wide results in several thousand deaths every year, most of them in China, and burning coal is a leading source of mercury in the atmosphere.

Furthermore, look at safety more broadly -- from an environmental perspective. The death and destruction stemming from global warming far exceed what is likely to happen if there is a nuclear accident. And yet, when we talk about safety, we seem to focus only on the risks of nuclear power.

Politics of Disposal

The long-term disposal of nuclear waste is also a problem -- but it's mainly a policy issue, not a technical one.

Most experts agree that the best way to dispose of waste is deep underground, where radioactive materials can be prevented from entering the environment and where it can be guarded against theft or terrorist attack. In the U.S., the Energy Department picked Yucca Mountain in southwestern Nevada for a repository, but political wrangling has so far blocked proceeding with the site, and final approval is considered a long shot. Even if approved, it won't be able to begin accepting waste for a decade or more.

In the meantime, interim storage in deep pools next to nuclear plants is considered sufficiently safe to meet the industry's needs until well into the future. The amount of waste produced is relatively small; all the waste produced so far in the U.S. would only cover a football field about five yards deep. Older, cooler fuel can also be stored for decades in dry casks.

Longer term, advanced fuel recycling and reprocessing can reduce the amount of waste that needs to be stored. While reprocessing wouldn't eliminate the need for a long-term repository, it can reduce the amount, heat and radioactivity of the remaining waste.

Stopping the Spread

Finally, critics say that an expansion of nuclear power will increase the danger that potentially hostile nations will use nuclear material from a power program to develop atomic weapons, or that rogue states or terrorists will steal nuclear material to make bombs.

While nonproliferation is an important consideration, the proliferation problem won't be solved by turning away from nuclear power.

To curtail these risks, governments need to strengthen current international anti-proliferation efforts to, among other things, give the International Atomic Energy Agency more information about a country's nuclear-related activities and IAEA inspectors greater access to suspect locations. Further, current fuel-reprocessing techniques are limited and new processing technologies are being developed to limit the amount and accessibility of weapons-grade materials (by, for instance, producing a form of plutonium that needs further reprocessing before it could be used in bombs).

One final point about security: One of the biggest dangers to our security is from oil nations providing support to anti-U.S. terrorist groups. The faster we can move away from carbon-based energy, the faster we take away that funding source. Nuclear energy offers the fastest and most direct path to that safer future.


Analysis: Is nuclear power the answer? 

With Prime Minister Tony Blair calling for an "open-minded" debate on the future of nuclear power in the UK, the BBC's Alex Kirby explores the pros and cons of atomic energy. 
Nuclear power looks as if it should be the answer to all our energy conundrums, and perhaps even to climate change. 

It provides a steady stream of energy, and does not depend on hydrocarbon supplies from unstable regimes. 

It is the nearest thing we have to a non-polluting energy source, apart from natural renewables. 

But it still engenders massive distrust, so much that many people say it can never be part of the way to avoid a disastrously warming world. 

Nuclear energy has always had its proponents, their ranks swollen now by people who dislike the technology but believe it may be essential. 

They point out that a reactor emits virtually no carbon dioxide (CO2), the main greenhouse gas released from human activities (though of course building the power station produces a lot of CO2). 

UK'S ENERGY PRESSURES 

  Supplies of cheap domestic gas are running low 

  Oil and gas prices have risen dramatically 

  Government aims to reduce greenhouse gas emissions by 20% of 1990 levels by 2010 

  Nuclear generates 20% of the UK's electricity 

  They say nuclear power is safe, and that the 1957 Windscale fire in the UK, Three Mile Island in the US in 1979, and even Chernobyl have killed massively fewer people than the oil and coal industries. 

Beyond that, they say modern reactors are inherently far safer than those built 20 or 30 years ago, reducing a small risk still further. 

Supporters say uranium prices have remained steady for decades, meaning nuclear energy is far more secure than fossil fuels can ever be. 

And they argue that modern nuclear power systems are far more economic than the older versions, and are therefore a good investment. 

And yet their opponents insist that, if nuclear power really is the answer, then we must be asking the wrong question. 

Terror fears 
There is an inevitable link between civil and military atoms, they retort. If we say we need them to stave off climate change, then so can countries like Iran and North Korea - and there is no impermeable barrier between electricity and bombs. 

NUCLEAR: BACK ON THE AGENDA 

  In his 2005 party conference speech, Prime Minister Tony Blair promised an energy review in 2006 

  He said "assessment of all options, including civil nuclear power" was necessary 

  Trade Secretary Alan Johnson has said a decision on new nuclear power stations must be made "pretty soon" 

  The Nuclear Decommissioning Authority (NDA) was set up in April 2005 to take responsibility for all UK decommissioning 

  The Committee on Radioactive Waste Management (CoRWM), set up to recommend options for waste disposal, is due to report in 2006 

They say nuclear energy is economic only under a very restricted analysis - by the time you have factored in the costs of construction, insurance, waste disposal and decommissioning, you need huge subsidies. 

And, opponents ask, what happens to the waste? The only answer we have come up with so far entails storing the most radioactive waste under guard for millennia, until it has decayed to safe levels. 

Certainly nuclear power would provide energy to a centralised supply system. But it would do nothing directly to reduce CO2 from transport, unless it made the advent of the hydrogen economy likelier. 

Also, given the long planning and construction lead times, it would be a good decade or so before we saw any new power stations, even if we decided to go ahead today. 

I once heard from a British environment secretary, Chris (now Lord) Patten, a telling definition of the problem. "Nuclear power? To most people, it's witchcraft," he told his hearers. 

Most of us worry far more about something that we see as very unlikely but grotesquely horrible than we do about what we perceive as far likelier but much more mundane. 

We have a horror of dying in an air crash, but not of driving to the airport along far more dangerous roads. 

We fear radioactive death, but cock an insouciant snook at the risk of dying painfully from the effects of smoking, or obesity, or alcohol. 

To that degree, our distrust of nuclear energy may be partly irrational. In other ways, though, it makes very good sense. 

Consumer demand 
Getting rid of civil reactors would not remove the risk of a nuclear war breaking out, but it would reduce it. 

Beyond that, in the past, the nuclear industry (at least in the UK) has at times been cavalier with the truth. 

One Conservative Minister said 15 years ago: "It is depressing to stand up in the House of Commons and broadcast explicit assurances from our nuclear 'experts' one day, only to find them discredited the next." 

A veteran of the nuclear industry wrote this: "What the industry needs to regain the support of the British public is... something akin to a Truth and Reconciliation Commission. 

"It needs to be admitted that governments and industry lied to the public about the links with the military programme" (Nuclear Europe Worldscan, 1998). 

The signs are that the captains of today's industry are different and far more open. But the distrust persists. 

Two sets of figures crystallise the dilemma. The UK's nuclear power stations produce about 20% of the country's electricity, and by 2023 all are due to have closed. But by 2030 it is estimated world CO2 emissions will be 62% higher than today, as global demand for energy grows. 

By mid-century we could be on the verge of producing power from nuclear fusion, a radically different technology. 

Getting from here to there is the tricky bit. We are understandably terrified of nuclear meltdown, but far fewer of us yet fear the prospect of planetary overheating as we should. 

