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Mike Chambers:
Welcome to the Lloyd's Register Copenhagen Podcast Series. My name is Mike Chambers. This episode, the tenth in our series, is an interview between Sean Cuthbert, one of the Lloyd’s Register Group’s leading climate change experts and Paul Genoa, the Director of Policy for the Nuclear Energy Institute in Washington D.C. The interview was recorded live at the Bella Centre in Copenhagen on December 9th during week one of the COP 15 Climate Change Conference. 

Sean Cuthbert:
Good afternoon, I’m Sean Cuthbert with Lloyd’s Register Energy and this afternoon I’m here with Paul Genoa discussing nuclear energy in the context of the climate change conference in Copenhagen COP15. Paul could you introduce yourself.
Paul Genoa:

 Yes, well Good afternoon Sean. I’m Paul Genoa. I’m the director of policy development with the Nuclear Energy Institute. We are based in Washington and consider ourselves the Washington based policy organisation for the nuclear industry. We represent more than 300 companies in 20 nations but we are a private sector member supported institute. At NEI we have about 140 people who do communications. We do outreach to the media. We have an excellent website at www.NEI.org  where you can get tremendous information on nuclear power in the United States and abroad. We of course lobby our government; we have a governmental affairs organisation. I’m in our policy shop where we develop policies and directives and we also uniquely, because we represent 100% of the utilities throughout nuclear power in the United States we represent them on generic regulatory issues in front of our national domestic regulators, the nuclear regulatory commission. Of our members, we include the architect and engineers that design the plants, the constructors who build them and the utilities who operate them. We also represent the fuel cycle vendors from the front end who mine the uranium, process it and enrich it to the back end of those who do waste management and other services.

Sean Cuthbert:
Could you describe any specific challenges that the NEI faces in terms of promoting nuclear energy, trying to include nuclear energy in the energy mix discussion?
Paul Genoa:

Our focus is bringing the next generation of plants online and our realistic expectations are that we will bring 4 – 8 new nuclear power plants online in the 2016, 2017 time period. However, if we do that right we will have an additional 20 new plants, already licensed, ready to be constructed. So what we are doing is making sure that we can do first wave of this new build right because we haven’t built new plants for 30 years. If we do it right then we are ready to ramp up and by then we will have both the supply chain and the work force to do that job.
Sean Cuthbert:

So Paul we have talked about a couple of the challenges already, could you describe the headline challenges that the nuclear energy industry faces or the nuclear energy sector faces and then talk about, in detail, the last two challenges.
Paul Genoa:

Certainly, I would say our headline challenges are financing first, work force, supply chain and regulatory stability and the first is finance and this is really recognising that these large nuclear machines, and they are quite large, average about 1400 mega watts, are going to require capital costs in the range of 6 – 10 billion dollars depending on assumptions. That compared to the size of the companies who want to build them is a problem. It’s a structural problem. In the United States our utilities are relatively small companies. Frankly our largest nuclear utility has a capital stance of about 30 – 35 billion dollars. For them to build a 10 billion dollar project is quite a lift and we don’t want them to build one we need them to build about five so they actually need some support. That’s why loan guarantees are important in the United States. One approach would be the companies could merge and grow to get large enough to build these on their balance sheets. If our balance sheets of our utility’s were as big as ExxonMobil or a company like that, we could easily build them on our balance sheets, but that doesn’t exist, and the mergers that might be required are not allowed because the States want to continue to have control over their local utilities and so they don’t approve those mergers. So we are left with a structural imbalance that is best dealt with by guaranteeing a loan by the federal government. Now we will still raise the funds on Wall Street private funding but that loan guarantee provides the assurance to allow that financing to be done at reasonable rates.
Sean Cuthbert:

So Paul can you talk to us about the regulatory challenges?
Paul Genoa:

Certainly, as I said we believe that the new regulatory framework in place will be much better than our previous regulations in that it allows all the risk to be shifted after a decision has already been made. So in the past we had a two step process we need to get a license to build the plant to construct it and then we had to stop and apply for a new license to operate it. Now all of that capital that had been spent on that plant was then at risk during that entire period and that’s what drove up the cost of the first fleet that double digit inflation. Today the new construct is you will have a certified design that is already pre-approved by the regulator. You will you have a site that is pre-approved for that new plant and you will have a combined construction / operating license all before you break ground to build that plant so all the risk has been mitigated before you actually start spending the large sums of money.
Sean Cuthbert:

So Paul the last two challenges are work force and manufacturing or supply chain as you referenced it, so could you describe in some detail what those challenges are?

Paul Genoa:

Certainly, I’ll start with the work force because it takes time to train qualified people. Luckily we identified this almost a decade ago and have been working on it. So in collaboration with the Department of Defence, through their “helmets to hard hats” [program] and collaboration with the Department of Labour with our engineering programs at our universities and with our community colleges and with labour unions developing skilled trade, we now have programs across the country to address: the four year professional careers such as the engineers that are needed; the skilled technicians for specialised work such as instrument and control technology, radiation protection and maintenance management; and finally the real key, particularly in constructing these plants is skilled labour, having qualified welders and pipe fitters and such. Remember we have to compete for those skilled labour markets whether its pipelines for natural gas or fossil fuel generation.
So the next challenge really is the supply chain, this is really a global industry, and so it is now a global supply chain. In fact, because we haven’t built a plant for so long we have lost or essentially outsourced much of our manufacturing so some of the larger key components of the reactor vessel and some of those large components can only be built in a handful of facilities around the world. Now those facilities are gearing up right now to expand their capability but it still means that we have to rely on foreign sources and that doesn’t create US jobs. So in the United States we are now seeing companies stepping forward to develop indigenous capacity to build some of these specialised components. But in addition to that, and this is particularly useful in this economic downturn, is that we are looking to areas like Detroit and the Midwest that [has a] large industrial capability, but are being crippled by double digit unemployment. We are reaching out to them to offer the opportunity to retool their existing manufacturing base to help support the supply chain needs of our industry.
Sean Cuthbert:

So Paul you talked about retooling America to bring the manufacturing base for these critical components back to America, what’s the process in doing that?
Paul Genoa:

Well that’s a good question because when we go to these workshops and we lay out the business case for retooling, people get that right away. They understand the jobs. They understand the quality of the jobs that are going to be created through that. What they don’t appreciate and what we have to stress is the high standards that we have to ensure public trust. In the nuclear component manufacturing game you have to follow a strict quality assurance guidance and regulations and the quality control must be first class and you have to establish those programs before you can even get into the business and be certified.
Sean Cuthbert:

So Paul we have talked about the four headline challenges for the nuclear industry. What are some of the technology challenges that are arising now that would actually be a help in terms of including nuclear energy and the energy mix?
Paul Genoa:

Well if you think about the plants that we are operating today, actually operating at world class performance, they were designed in the seventies built in the eighties and they were designed well before we had some of the incredible computerised engineering and maintenance technologies. So we had the ability to design these. These plants are all analogue there is no digital equipment in the plants today. The new plants will be designed with CAD/CAM engineering. They will have digital computer systems within them. They will be built in a modular fashion so that many of the components can be built in a quality controlled environment and those pieces and parts then shipped to the site where they can be fabricated so that should add, not only to the quality of the components but also to our ability to construct them quickly.
I also want to stress the design aspect of this. In the past when we built the plants they were perhaps 20% designed before they were under construction. Today all the design needs to be done before the plant can be certified and we are going to have standardised family designs. So within a family all the plants will be identical almost to the extent of the carpet and the colour of the walls. So that when we train an operator in one plant they’re qualified to operate any of the system of plants that are in the same family. Further, these new designs are designed to have less [operation and] fewer valves. They’re designed so that they are simplified, more easily constructed and operated and less maintenance along the way and because they use passive and advanced safety features in the design. The safety factors are increased by one to two orders of magnitude over what are already arguably the safest plants in the world.
Sean Cuthbert:

So Paul you mentioned modular manufacturing and the advantages of modular manufacturing but on Monday when we were standing in line waiting for registration you had also mentioned modular and nuclear reactors, small scale. Could you describe that a little bit for us?

Paul Genoa:

The small modular reactors that you are starting to hear more about, particularly in the United States, offer some unique advantages. They are sort of going against the trend of the efficiencies of scale. Our reactors today are very large that’s because they produce less expensive electricity at the other end. However, they are so large now they’re not suitable for being located in all places on the grid. Also they are so expensive to build there are areas where the utilities just aren’t large enough to manage that large capital project. The small reactors fit in to both those niches. Their ideas is that by building the reactor in a modular fashion it can be constructed more quickly with higher quality assurance because its small it can be fabricated in existing facilities in North America. It can be transported by rail or by truck to the site and importantly it can be built in an incremental fashion. In other words, you can bring on say a 125 mega watts of capacity. In a few years later, you can bring on another 125. You can build up in increments. That reduces the financial risk and actually the cost challenge of financing the plants. Finally, because they’re smaller sized plants they could be used for instance to re-power old fossil stations and we have many of them in our country that are very old and probably under modern clean air requirements they won’t be economical to upgrade. So being able to replace them a carbon free nuclear power plant, a small modular plant may make real sense. You’ll start to see those coming on line in the late teens maybe early 2020’s.
Sean Cuthbert:

So we’ve talked about nuclear energy from the four headline issues that you mentioned earlier Paul lets talk now about the fuel cycle. There’s two ends to the fuel cycle really there’s the front end and the back end. Could you start by describing the front end of the fuel cycle?
Paul Genoa:

Sure, as you know our reactors and most in the world are uranium light water reactors so our fuel of choice is uranium. Fortunately, uranium is widely available. It’s about as common in the environment as tin. Currently the known reserves of uranium that are at an economical price will sustain the existing world fleet for roughly the next century but as you know with almost any extractable commodity the harder you look the more you find. We actually know that the unknown and unproven reserves will probably last us a century or more. So many reputable groups have studied this such as our National Academy of Sciences, have made it clear, MIT one of our leading university’s, that we have sufficient uranium even under a once through fuel cycle which means we just use the fuel once and dispose of it, even though 95% of the energy value of that uranium is still in that used fuel. We have enough uranium to sustain us for at least the next century and if we spend a little more money and look a little harder we will find more. However as you know you can also close a fuel cycle and extract that extra uranium value out of the fuel. We know how to do it today. Its being done by France, Russia, Japan, and it has been done in the UK. We do not do it in the United States as a matter of policy.  Also, there’s a value of economics, like recycling anything there is an economic trade off and at a certain point it makes sense economically to recycle this material and get more energy out of it.
Sean Cuthbert:

That’s very interesting Paul you’ve talked about recycling the fuel which I would think is on the back end of the fuel cycle. Could you describe the back end of the fuel cycle for us now?
Paul Genoa:

Certainly and you’re right the fuel, once it’s used in the reactor, what happens is we actually only consume a few percent of the uranium isotopes of interest. That fuel through recycling, which is essentially a chemical extraction, breaking down the fuel mechanically and then extracting the useful uranium out of it. We can reclaim and recycle that uranium and use it in existing light water reactors. There’re also, in the future, there will be the ability actually through some of these smaller reactor designs that I’ve talked about that are specialised called Fast Reactors. They can actually consume that used fuel or that waste product as fuel and generate energy from it and destroy the long lived radioactive components. That makes the management on the back end much easier. Now we don’t have the full fuel cycle facilities to do that today because its not a policy in the United States but we are ready to launch a blue ribbon panel in the United States to explore these new fuel cycle options and most people believe that over the next 40 or 50 years we will institute a closed fuel cycle in the United States, extract that fuel value and reduce our waste management burdens.
Sean Cuthbert
:
So we’ve covered nuclear energy technology. We’ve covered the four headlines. What we’ve been talking about is more specifically US focused so Paul could you tell us what’s happening internationally with regards to nuclear energy?
Paul Genoa:

Well yeah, that’s a great story because today there are 53 reactors under construction around the world, only one of those is in the United States so actually the real play is in Europe and Asia, with Asia the largest market. China, South Korea, Japan, India this is where the action is and in new plants. Most recently the United Arab Emirates (UAE) they’re on the fast track to build [a nuclear power facility]. But I have to go back to Europe because many people believe that nuclear energy has been dismissed in Europe but nothing could be further from the truth. As you know France relies on about 78% of its electricity from nuclear power. It has a very low carbon foot print because of that. They also export their power throughout Europe. Incidentally Italy, which actually had a nuclear program and stepped away from it, realised after a while, “… wait a minute. We shut down our nuclear plants but we are buying electricity from the French nuclear plants. Maybe that doesn’t make sense.” and so they have now reversed their program and are looking to build new plants in Italy. Frankly, the UK has done an amazing turn around as well and so the UK is now looking to build as many as ten plants on their existing sites but they are not alone. Sweden has reversed their nuclear phase out. Belgium has described opportunities to do the same and even in Germany we now hear there is an effort to reverse their moratorium. Finland plants are under construction as they are in France so you’re seeing a real resurgence of nuclear energy and that can only continue as we try to achieve a reduced carbon footprint globally.

Sean Cuthbert:

So this has all been great information Paul, a great discussion. It gives us the landscape of the nuclear industry and the challenges that the nuclear industry faces. In the context of the climate change conference here at COP15 nuclear energy is playing, currently playing a role in the energy mix, will continue to play a role in the energy mix, but from your perspective, how is nuclear energy going to play a role in the energy mix in terms of achieving climate change goals for all of us?
Paul Genoa:

Well I think that really is the question why we’re here because we have done analysis of all of the studies both domestic and international that look at what is it going to take to achieve our rigorous and challenging climate goals. Whether that’s the International Energy Agency (IEA)that believes that we need to nearly double the global nuclear capacity by 2030, or our own domestic work with both the Energy Information Agency (EIA) and the Environmental Protection Agency (EPA) that have done analysis of the Waxman-Markey Cap and Trade Climate Bill that’s passed our House (US House of Representatives). When you look at what it’s going to take to do the job, nuclear energy is a huge part of portfolio of clean technologies and the deployment is very large. The EPA believes that by 2050 we need to have about a 189 new nuclear plants in the United States. We only have a 100 today. The EIA believes we need to add about 196 gigawatts of new nuclear power by 2030. We have 101 gigawatts today coming out of a 104 plants. So these are big numbers and we will be challenged to achieve those numbers but we are working hard to do it. We are putting in place those supply chain workforce issues. We are testing the new regulations and we are developing the financial tools to get the job done. I’m optimistic we will get there.
Mike Chambers:
Thank you for listening to the Lloyds Register Copenhagen Podcast Series. Visit www.copenhagencountdown.blogspot.com for daily blogs from the conference or www.businessassurance.com/copenhagen for podcasts, blogs and news on the COP 15.
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