
概要 / 目的:

溶融塩炉の安全評価 —米国の見地から—

講演者紹介:

原子炉安全性評価の目的は、プラントの運転が公衆の生命や健康に対して多大
なリスクを及ぼさないことを実証することです。当初は、原子炉の安全性評価は、
想定する最大規模の事故の際に放射性物質の閉じ込め機能を維持できるかに
焦点が置かれてきました。しかし1960年代に大型軽水炉（LWR）の開発が進むと、

大規模な事故の可能性が高まり、全ての条件下における放射性物質の閉じ込め
を確認することから、更に評価対象を拡張して、事故の発生防止及び影響緩和
を通じた安全性の確認が求められるようになりました。米国の溶融塩炉（MSR）で

は、十分な安全性の実証には決定論的又は確率論的評価手法が用いられてい
ます。決定論的評価では、LWR で受け入れられている最低限の安全基準がMSR

に対して適用できることに依拠していますが、一方、確率論的評価では、何がど
の頻度で発生するか、影響はどのようなものかを見極めるためにMSRの事故の
リスクを十分にモデル化することが重要となります。MSRは、概念的に高い受動
的安全性が備わっています。MSRは、低圧運転、格納容器内部の蓄積エネル

ギーが少ない、負の反応度フィードバック及び効果的な受動的崩壊熱除去機能
の組合せにより、連鎖的に拡大する事象の発生の可能性は非常に低いという特
徴をもっています。この高い復元力（resiliency）に基づき、事故時の格納容器の

安全性を実証する新しい方法が現在検討されており、十分な確率論的情報が無
くても安全性を評価できるようになってきています。このアプローチは、高度なリ
スク評価モデルを適用するために必要となる評価データがまだ十分に取得され
ていない、開発初期の原型炉にとっては特に有用なアプローチです。今回のウェ
ビナーでは、MSRの安全性実証に関するこれら3つの手法の開発状況及び特長
を紹介します。

デビッドホルコム博士は、オークリッジ国立研究所
（ORNL）の著名な技術スタッフでありかつ著名な発
明者です。現在は、米国を代表してGIFの溶融塩炉の
暫定システム運営委員会の副議長を務めている他、
米国原子力学会の液体燃料溶融塩炉の設計安全基準
（ANS20.2）を検討するワーキンググループの議長を
担当し、さらに大学を対象としたDOEの溶融塩炉プロ
ジェクトに対し技術的監督業務も行っています。

 Join us on August 26, 2020 
for the next                    webinar 

Molten Salt Reactor Safety Evaluation – A US Perspective 
Reactor safety is evaluated to demonstrate that a plant’s operation does not present significant 
additional risk to the life and health of the public. Reactor safety evaluation historically focused on 
maintaining adequate containment of radionuclides during the maximum credible accident. 
However, as progressively larger light water-cooled reactors (LWRs) were developed in the 1960s, 
the increased potential for catastrophic accidents necessitated expanding the safety adequacy from 
the containment of radionuclides under all conditions to the prevention of accidents and the 
mitigation of their consequences.  Either a deterministic or probabilistic pathway could be taken to 
demonstrate the safety adequacy for US molten salt reactors (MSRs). The deterministic pathway 
relies on adapting accepted minimum design criteria for LWRs to MSRs, whereas the probabilistic 
pathway relies on adequately modeling the risks of MSR accidents to discern what can occur, how 
likely it is to occur, and the consequences of its occurrence. MSR designs as envisioned have a 
readily apparent high degree of passive safety. Their combination of low pressure, low stored 
energy within containment, negative reactivity feedback, and effective passive decay heat removal 
substantially reduces the potential for cascading and escalating events. This MSR resiliency opens 
a third demonstration pathway that refocuses safety adequacy on containment of credible 
accidents, precluding the need for complete probability information. This approach would be 
especially useful for early prototype plants which lack sufficient performance data to take 
advantage of higher fidelity, data-driven risk modeling. This webinar will describe the current status 
and comparative advantages of the three alternative MSR safety adequacy demonstration 
pathways. 

Free webcast 
August 26, 2020 at 8:30 am (EDT) (UTC -4)  

 

Register NOW at  
https://attendee.gotowebinar.com/regi
ster/9014722520819633932  

Who should attend: policy makers, 
managers, regulators, students, general 
public 

Meet the Presenter...   

Dr. David E. Holcomb is a distinguished member of the technical staff and 
distinguished inventor at Oak Ridge National Laboratory (ORNL).  Dr. Holcomb 
currently represents the U.S. and serves as a vice chair of the provisional 
system steering committee for the Generation IV International Forum on 
MSRs, chairs the American Nuclear Society’s working group developing a 
design safety standard for liquid fueled MSRs (ANS 20.2), and provides 
technical oversight of DOE's university projects on MSRs.  Dr. Holcomb is a 
past chair of the American Nuclear Society’s Human Factors, Instrumentation, 
and Controls Division.  Dr. Holcomb has been a staff member at ORNL for more 
than 25 years and is currently a member of the Reactors and Nuclear Systems 
Division.  Dr. Holcomb has in the past served as the ORNL team lead for space 
reactor instrumentation as part of the Jupiter Icy Moons Orbiter program.  He 
has served as an Adjunct Assistant Professor at the University of Tennessee, 
Knoxville, in the Nuclear Engineering Department since 1995 and is a current 
member of the nuclear engineering program advisory board for the Ohio State 
University. 

 

The Generation IV International Forum invites you to attend web-based lectures on the next generation of nuclear 
energy systems and other cross-cutting subjects. Join internationally recognized subject matter experts and leading 
scientists in the nuclear energy arena for these short presentations. 

Upcoming Webinars 

22 September 2020 Integrated Energy Systems Laboratory Initiative, Dr. Shannon Bragg-Sitton, INL 
28 October 2020 Global Potential for Small and Microreactor Systems to Provide Electricity,  

Dr. Amy Schweikert, Colorado School of Mines, USA 

19 November 2020 Neutrino and Gen IV Reactor Systems, Prof. Jonathan Link, Virginia Tech, USA 

For more information, please contact: Patricia Paviet at patricia.paviet@pnnl.gov or visit the GIF website at 
www.gen-4.org 

 

Upcoming Webinars  

October 19, 2016                      Closing the Fuel Cycle 

November 22, 2016          Introduction to Nuclear Reactor Design 

Date                             Webinar Title    

 

Dr. John E. Kelly is the Deputy Assistant Secretary for Nuclear  

Reactor Technologies in the Office of Nuclear Energy, U.S.  

Department of Energy.  He is responsible for the U.S. civilian nuclear 

reactor research and development portfolio, which includes programs 

on Small Modular Reactors, Light Water Reactor sustainability, and 

Generation IV reactors.  His office also is responsible for the design, 

development, and production of radioisotope power systems,  

principally for the National Aeronautics and Space Administration 

missions.  In the international arena, Dr. Kelly is the immediate past chair of the Genera-

tion IV International Forum and the former chair of the International Atomic Energy 

Agency’s Standing Advisory Group on Nuclear Energy.  Prior to joining the Department 

of Energy in 2010, Dr. Kelly spent 30 years at Sandia National Laboratories where he was 

engaged in a broad spectrum of research programs in nuclear reactor safety, advanced 

nuclear energy technology, and national security.  Dr. Kelly received his B.S. degree in 

nuclear engineering from the University of Michigan in 1976 and his Ph.D. in nuclear engi-

neering from the Massachusetts Institute of Technology in 1980. 

Meet the Presenter... Dr. John E KellyDr. John E KellyDr. John E KellyDr. John E Kelly    

GEN IV Webinars 

The Generation IV International Forum invites you to attend web-based lectures on the 

next generation of nuclear energy systems (Sodium Fast Reactor, Supercritical Water 

Reactor, Molten Salt Reactor, Very High Temperature Reactor, Lead Fast Reactor, and 

Gas-Cooled Fast Reactor) and other cross-cutting subjects such as Thorium Fuel Cycle, 

and Nuclear Fuel and Materials that have been developed by internationally recognized 

subject matter experts and leading scientists in the nuclear energy arena.  These short 

presentations (60 to 90 minutes) have been selected to strengthen the participant’s 

knowledge of advanced reactor systems and related subjects.  
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Please plan to join us for the next GEN IV webinar on 

Atoms for peace —The next generation 
Who should attend: 

Policy Makers, Managers, Regulators, Students, General Public 

Lecture Overview: This webinar provides a historical perspective on the Atoms for 

Peace program, which launched the development of nuclear power around the globe, and 

describes the current outlook for the development and deployment on the next genera-

tion of nuclear power (Generation IV).  

Free Webcast: Thursday, September 29, 2016 at 8:30 am EDT (UTC-4)  

Register NOW at: 

For more information, please contact:  Patricia Paviet at patricia.paviet@nuclear.energy.gov  

or visit the GIF website at https://www.gen-4.org 

 

https://gif.jaea.go.jp/webinar/index.html#webinar044


1. 機能的格納設備に対する放射性物質の保持能力の性能評価
米国の溶融塩実験炉MSREで採用された格納システムの例を紹介

2. MSRの他の炉型とは異なる安全解析上の課題
放射性物質がシステム内に分散していること、運転経験が少ないことに
対応させて、安全上の特徴を整理した。



3.最大想定事故（MCA）によるMSREの立地評価
米国のMSREの安全評価では、ハザード評価と合わせてMCAによる
事故影響の格納性が評価された。

4. MSRは、全ての想定事故を格納できるポテンシャルを有している
MSRの安全確保に向けた留意点、課題点を整理した。



5. MSR挙動モデルの信頼性向上の為、溶融塩燃料の適性条件の確立が重要
通常状態及び事故時の挙動をモデル化するために、溶融塩燃料の化学的、
物理的特性を十分に理解する必要がある。

6. MSRの安全評価に関して多方面からの開発が進められつつある
MSRに対する安全評価の能力の現状といくつかの課題点を整理した。




