Friday, January 4, 2008

Nuclear Fact Struggle 

On January 2nd, one of my favorite newsletters published an anti-nuclear power screed by three contributing writers. Whiskey and Gunpowder sent out an article entitled Power Struggle, authored by Jerry B. Brown, Ph.D., Rinaldo S. Brutoco, J.D., James A. Cusumano, Ph.D.

Unfortunately, I only have a couple of bachelors degrees - in history and nuclear engineering - but even with no initials to string behind my name, I'd like to take issue with the struggles that Messrs. Brown, Brutoco and Cusumano are having with the facts in their article on nuclear power.

First, any of us who have looked at the United States' energy portfolio knows that nuclear power is not without its costs or issues - but no source of power is, including hydroelectric, solar, tidal, coal, natural gas, landfill methane gas plants or pedal power. Second, I strongly support all manner of work in alternative energy sources. The United States, along with the rest of the developed and developing world, is going to need a diverse mix of base and peak load energy alternatives in the coming decades.

With that in mind, let's address some selected points of the "argument" proposed by Messrs. Brown & Co. against using nuclear fission to generate the steam for power plants as part of the energy mix in the coming decades.

"Like a cat with nine lives (and endless government subsidies), the nuclear industry is being marketed worldwide by a ubiquitous public relations campaign funded by a handful of companies who stand to gain tens of billions if they can talk an appropriately cautious public into buying this ill-fated technology."

First off, the nuclear power industry is the only major producer of electricity that is forced to take into consideration the waste portion of their fuel cycle when costs are added up for the power generation (the fumes and stinks released by natural gas and coal plants get to be ignored as long as the stacks meet regulatory approvals for emissions - they are not forced to count as liability the secondary effects generated by their emissions (increased incidents of asthma, mercury releases from fly ash, etc.) and don't even get me started on the fact that the solar power people don't have to consider the disposal of the battery systems (often lead-acid) that go along with their power generation).

Nuclear power plants are forced by law pay into a fund set up by the federal government at a rate of 1 mill per kilowatt-hour to pay to have the used fuel disposed of (we'll talk more about that in a moment). The power companies have paid, but thanks to the anti-nukes, the stoarge facility never got built. You will note, though, that solar panel manufacturers don't pay into a lead disposal fund. Coal-fired plants don't pay into a fund for asthma victims.

Critics of nuclear power point to the recent energy bill that included loan guarantees and subsidies for electricity generated by new nuclear plants. They fail to mention a few things - one, loan guarantees do not impose a direct cost on the taxpayer and two, the one true subsidy in the recent energy bill is only for the first 6000 MW(e) of new generating capacity brought online. That subsidy is ONLY for new construction. This means that the federal government will give a credit to utilities, but only for the first 5 or so plants built. After that, if the nuclear industry still can't produce of cost-effective power plant, then they taxpayers risk is limited and nuclear power plant makers have had their chance. The nuclear utilties do benefit from subsidies, but compared to the everlasting subsidies given to wind, solar, petroleum and other alternative energies (especially ethanol), nuclear stands up quite well.

"When President Nixon declared Project Energy Independence in 1973 during the first Arab oil boycotts, he promised an ambitious nuclear power program that would lead to 1,000 reactors deployed across the nation by the end of the 20th century. Only 104 commercial reactors are in operation within the U.S. today. Of these, 48 have already been granted license extensions that are typically for 20 years beyond their original "useful life" cycle, and utilities have already filed or plan to request extensions for another 33 plants."

And if we'd built those 1,000 plants, the United States would today be in the same position as France - closer to 80% of our electricity generated by zero-emission nuclear power and the transition to an all-electric transportation fleet would be a possibility as we deal with Peak Oil. Instead, nuclear only generates ~20% of US power (widely varies per state).

Oh yes, and while we are at it, we could discuss the fact that nuclear power is online 90% of the time (it has what is called a 90% capacity factor). So for a 1000 MW(e) plant, you can expect 900 MW(e) from it when you average it over a year. For solar, you get capacity factors of maybe 17%, but let's call it 20% to be nice, so for 1000 MW(e) of installed solar, you get 200 MW(e) out of it. Wind clocks in at maybe 30% for great sites and even coal is only around 70%. Nuclear is there, all the time, generating electricity at production rates as cheap as coal.

"The Nuclear Regulatory Commission claimed that the plants were safe, and the risk of a catastrophic accident was too slim to calculate. Yet as early as 1970, the Three Mile Island reactor safety systems failed, and the plant came within 30 minutes of a meltdown, leading to an evacuation of the area around the plant."

The NRC never claimed that the risks were too slim to calculate. Please note that Messrs. Brown & Co. never cite a source to prove their assertion. Typical. Makes you wonder how they got their PhD's and JD.

Three Mile Island Unit Two partial meltdown was definitely a financial and infrastrucutre disaster - but even with the many things that went wrong at this early second-generation power station, not one single person was injured or even exposed to radiation in excess of regulations. Three Mile Island led to the loss of a major plant and exposed engineering flaws in the reactor design.

Guess what, I hate to break it to all the liberal arts majors out there, but designing, building, testing and running a massive installation based on technology only a few decades old is not easy and is not always perfect. Shutting down nuclear power due to the accident at Three Mile Island Unit Two would be like never developing coal-fired boilers or steam technology because the pressure vessels kept exploding on the steam-powered machinery that powered the industrial revolution in the 1800's (oh, and by the way, killing untolds thousands if not more in the process of developing the technology - civilian nuclear power in the US has never killed one single man or woman). The after-effects of TMI-2 led to a massive overhaul of the industry and safety upgrades that make nuclear power the safest and most efficient type of electricity generation in the U.S. I keep referring to TMI-2, because Three Mile Island Unit One is one of the best plants in the US fleet and has been providing power for decades, reliably, on the same site at TMI-2.

"In 1986, multiple explosions at the Chernobyl reactor in the former Soviet Union blew off the reactor containment lid, spewing more than half of the radioactive materials thousands of feet into the air, so that the radioactive isotopes circled the Northern Hemisphere. The area around Chernobyl has been declared a "dead zone," and radioactive vegetables are still showing up in the Ukrainian markets today. While the death toll can be disputed, it has been estimated as high as 60,000 and still growing."

So much of the above claim is only suitable for fertilizing lawns that I will only give a summary. First off the RBMK reactor at Chernobyl was a horribly-engineered reactor design. Even so, it still functioned reasonably well until politically-motivated decisions by a communist party hack that had been given a job there led to the disaster.

Also, Messrs. Brown & Co. state that the explosion blew off the "containment lid" - that is a lie. The explosion blew off a confinement lid - what may seem like mere semantics is actually a critical point. All western reactors have a containment structure (the big dome or concrete box typically seen at most plants) which is meant to survive major damage and keep all the radioactive material inside in the event of a destruction of the pressure vessel. Confinement only means that there are engineered barriers to avoiding release of radioactive materials and those can fail.

The lies continue - Chernobyl is not a "dead zone" - it is certainly a zone of high radioactivity, but, paradoxically, it is also a zone of flourishing wildlife (and the subject of much dispute by those who continue to insist that it can't be true and those who study it and produce studies based on observation and data - click here for more). Also, please cite the source for the 60,000 dead figure. The most recent IAEA study (click here to access it) pegs the number closer to 4,000, but again, they rely on pesky things like facts and science when you've got a PhD behind your name.

As for the radioisotopes circling the globe as a result of the accident - they are correct. Of course, they neglect to mention that, outside of the immediate area around Chernobyl, if you were to eat two or three bananas, you would be dosing yourself with as much, if not more, radioactive material than is typically received due to the releases from Chernobyl (from the naturally radioactive potassium in the banana).

"The government promised that there would be a long-term solution for the storage of high-level radioactive waste, primarily from spent fuel rods. As of November 2006, the Department of Energy's proposed long-term waste depository at Yucca Mountain, Nevada, is mired in scientific controversy, legal challenges and a growing admission by all concerned that it won't prove large enough to contain the waste being created by existing reactors — let alone deal with the radioactive waste from new ones."

This is where the anti-nuclear folks really shine. They oppose nuclear power. They file untold lawsuits to raise costs and cause delays. Then, when utilities are faced with raised costs and delays - the anti-nuclear folks say "I told you it was too expensive and would be delayed." They also oppose rational storage options through lawsuits. Then, when the rational storage options are delayed due to their opposition, they say "look, waste disposal is a horrible problem". Used nuclear fuel rods are still 90% useful. Societies with rational energy policies such as the UK, France, Japan and Russia recycle their used nuclear fuel rods and are left with much-reduced waste forms. Jimmy Carter killed recycling in the US back in the late 1970's and did it with no storage site as an alternative. We can handle nuclear waste. It is a political issue, not a technical one.

"The industry should also be required to publicly calculate the cost per kilowatt-hour of electricity from a new nuclear plant, including all subsidies; the full cost of all waste disposal for a 10,000-year period, with such waste required to be kept out of the biosphere; and the full cost of "entombing" or decommissioning the reactor. Should such a calculation be made, it would reveal the true cost of nuclear energy as many times more expensive than existing, commercially available renewable sources." 

Here is where we end on agreement. I have no problems with that. However, I also insist that every other source of power - be it coal, hydropower, natural gas, solar, etc. be forced to do the same thing. Nuclear already does what Messr Brown & Co. ask - how about everyone else being forced to do the same?

Sorry for the long post, but the energy debate is too important to clutter up with distortions and half-truths. Nuclear power is not a panacea, but it is an outstanding candidate for a significant portion of U.S. electricity production in a world of depleting fossil fuels.

