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簡報者
簡報註解
There are quite a few subjects I need to cover today, and I will talk about the prospect and the history of nuclear energy. For history, I will do a review on what has happened in the nuclear industry in the last 40 years, and for the prospect, I will go over a list of the new subjects on nuclear energy that are on the horizon in recent years. So, there are a lot of topics I will cover today.
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簡報者
簡報註解
I always wanted to present the conclusion slide first so you would know what to expect at the very end. As the main theme for my talk is the prospect for nuclear power. So, the prospect is THE FUN IS YET TO BEGIN. The following slides will tell you all about it.
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簡報者
簡報註解
Is nuclear power safe? This is not a fair question. I can say the hardware for nuclear power plants are robust enough to say that they are safe. Buy it must be operated following closely the operating guidelines and the safety limits. A political system where the check and balance can be rigorously implemented will have no safety concerns. But there are places in this world that the check and balance is not and cannot be implemented for nuclear safety. These places are still vulnerable to a nuclear accident.
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簡報者
簡報註解
As for the new designs for the nuclear power plants of the next generation, there are new versions of high temperature gas cooled reactors, using new fuels such as the TRISO fuels and offers advantages of great safety features. 

I personally still in favor of the fast reactors of the burner type that could consume nuclear waste more that they produce them. 

The Accelerator Driven Subcritical Reactors are also a popular subject. Belgium, France, Japan and China are actively pursuing it. This is a conceptual design of a prototype that is being built by Belgium and France together. This is an accelerator that delivers high energy protons into the core of a subcritical reactor. The neutrons are generated by the bombardment of the protons with a target and get to spread out into the core. It can generate some neutrons because plutonium is used as the fuel. A lot of minor actinides placed in the core can get transmuted and therefore eliminated. The entire process will still be able to produce surplus energy to be designed as a power producer as well.

The small modular reactors are a very popular subject in recent years too.  Just during the last three years I have seen many startup companies formed to design and market the various versions of SMRs. The real advantage of a SMR is really financial, in the sense it requires a much small amount of upfront investments and the major components are manufactured in a modular manner which will offer a better controlled construction schedule and therefore much lower financial risk. I will not get into too much detail of this subject but would like to introduce to you a very good book on this subject. The title of the book is “Handbook of Small Modular reactor” edited by Mario Carelli and Daniel Ingersoll. Simply by reading the first chapter of the book one will get a lot of information out of it, the Introduction chapter. The author for this chapter is Professor Neil Todreas of MIT.  (In case you are too young to know these names, Dr. Carelli serviced in the ANS TH Division as an executive committee member in 1985 and Professor Todreas was the Chairman for the TH Division in 1981.)
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* Magnetic fusion Z3-[# & ;2
-Tokamak =+ 5§ 5
-Stellarator J7= & 4
* Inertial Confinement |3 1+ [ & /2
* Cold Fusion /4 & %
* Lattice Confinement Fusion & ¥ & %& % ﬁqv} £
* Field Reverse Configuration® &3 F @»T g X &

-Alpha Ring
-TAE Technologies
-Helion
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600 MWe
Loop-Type PWR

40m

Large LWRs with loop configuration (a) and SMR (IRIS) integral primary circuit configuration (b), and the overall containment size (c)
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