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January 31, 2022



John R. Tappert, Director

Division of Rulemaking, Environmental and Financial Support

Office of Nuclear Material safety and Safeguards

US Nuclear Regulatory Commission

Washington, DC



RE: Docket ID No. NRC-2019-0062, 86 FRN 61718, 11/8/21



Dear Mr. Tappert:



On behalf of the Blue Ridge Environmental Defense League, I submit the following comments.



Background



On January 14, 2019, the President signed the Nuclear Energy Innovation and Modernization Act (NEIMA) into law (Pub. L. 115 439). NEIMA directs the NRC to develop the regulatory infrastructure to support the development and commercialization of advanced nuclear reactors. If approved. the proposed rule would add 10 CFR part 53, “Licensing and Regulation of Advanced Nuclear Reactors,” thereby creating an entirely new alternative framework for licensing advanced nuclear reactors. NEIMA Sec. 103 states, “For commercial advanced nuclear reactors, the NRC must (1) establish stages within the licensing process; (2) increase the use of risk-informed, performance-based licensing evaluation techniques and guidance; and (3) establish by the end of 2027 a technology-inclusive regulatory framework that encourages greater technological innovation.”



Comments



Risk-informed and performance-based licensing for so-called advanced reactors dates back decades. Published documents generated include 



· NUREG-1368: Preapplication Safety Evaluation Report for the Power Reactor Innovative Small Module (PRISM) Liquid-Metal Reactor.

· NUREG-1338: Draft Preapplication Safety Evaluation Report for the Modular High-Temperature Gas-Cooled Reactor. 

· SECY-93-092: Issues Pertaining to the Advanced Reactor (PRISM, MHTGR, and PIUS) and CANDU 3 Designs and Their Relationship to Current Regulatory Requirements.



Clever titles—Process Inherent Ultimate Safety is PIUS, Canadian Deuterium Uranium is CANDU—notwithstanding, the immutable stumbling blocks of probability, risk assessment and unpredictability are at the foundation of the extant rulemaking. The NRC report accompanying the legislation describes the origin of this Achilles Heel:



The use of risk-informed and performance-based licensing approaches was furthered with publication of a Commission Policy Statement, “Use of Probabilistic Risk Assessment Methods in Nuclear Regulatory Activities,” on August 16, 1995 (60 FR 42622) [footnoteRef:1] [1:  “A Report for the Senate Committee on Environment and Public Works and the House Committee on Energy and Commerce” page 1, https://www.nrc.gov/docs/ML1912/ML19128A324.pdf] 




As stated a decade ago by M. V. Ramana, probabilistic risk assessment method suffers from fundamental problems, chief among them is the unexpected failure.[footnoteRef:2]  [2:  M. V. Ramana "Beyond our imagination: Fukushima and the problem of assessing risk" Bulletin of the Atomic Scientists (19 April 2011).] 




Nancy Leveson of MIT and her collaborators have argued PDF that the chain-of-event conception of accidents typically used for such risk assessments cannot account for the indirect, non-linear, and feedback relationships that characterize many accidents in complex systems. These risk assessments do a poor job of modeling human actions and their impact on known, let alone unknown, failure modes. Also, as a 1978 Risk Assessment Review Group Report to the NRC pointed out, it is "conceptually impossible to be complete in a mathematical sense in the construction of event-trees and fault-trees … This inherent limitation means that any calculation using this methodology is always subject to revision and to doubt as to its completeness." [emphasis added]



In the case of many accidents, probabilistic risk assessment models do not account for unexpected failure modes:



At Japan's Kashiwazaki Kariwa reactors, for example, after the 2007 Chuetsu earthquake some radioactive materials escaped into the sea when ground subsidence pulled underground electric cables downward and created an opening in the reactor's basement wall. As a Tokyo Electric Power Company official remarked then, "It was beyond our imagination that a space could be made in the hole on the outer wall for the electric cables." [emphasis added]



When it comes to future safety, nuclear designers and operators often assume that they know what is likely to happen, which is what allows them to assert that they have planned for all possible contingencies. Yet there is one weakness of the probabilistic risk assessment method that has been emphatically demonstrated with the Fukushima I nuclear accidents -- the difficulty of modeling common-cause or common-mode failures:



From most reports it seems clear that a single event, the tsunami, resulted in a number of failures that set the stage for the accidents….As a result, even though there were multiple ways of removing heat from the core, all of them failed.[footnoteRef:3] [3:  M.V. Ramana is the Simons Chair in Disarmament, Global and Human Security and Director of the Liu Institute for Global Issues at the School of Public Policy and Global Affairs, University of British Columbia. He is the author of The Power of Promise: Examining Nuclear Energy in India (Penguin Books, 2012) and is a former member of the Bulletin’s Science and Security Board.] 




So, an earthquake is an unpredictable event, the unexpected failure. This fact was made clear by the Fukushima disaster which occurred in an area with a known seismic history and to a society well adapted to living on the fault line.  But modern science and engineering are no match for tectonic forces:



An earthquake results from sudden slip on a geological fault. Such fracture and failure problems are notoriously intractable. The heterogeneous state of the Earth and the inaccessibility of the fault zone to direct measurement impose further difficulties. Except during a brief period in the 1970s, the leading seismological authorities of each era have generally concluded that earthquake prediction is not feasible. Richter, developer of the eponymous magnitude scale, commented as follows in 1977: "Journalists and the general public rush to any suggestion of earthquake prediction like hogs toward a full trough... [Prediction] provides a happy hunting ground for amateurs, cranks, and outright publicity-seeking fakers"[footnoteRef:4] [4:  Geller RJ et al, “Earthquakes Cannot Be Predicted,” Volume 275, Number 5306, pp. 1616, 1996, The American Association for the Advancement of Science, http://scec.ess.ucla.edu/~ykagan/perspective.html] 




Charles Richter, California Institute of Technology professor of seismology, spent most of his life in this field.  He assisted officials in Japan and California with earthquake engineering and safety.



Conclusion



Former Chairman of the Nuclear Regulatory Commission Gregory Jaczko and nuclear energy experts from Germany, France and the United Kingdom issued a joint statement recently which should close the book on the current rulemaking and NEIMA:



The central message, repeated again and again, that a new generation of nuclear will be clean, safe, smart and cheap, is fiction. The reality is nuclear is neither clean, safe or smart; but a very complex technology with the potential to cause significant harm. Nuclear isn’t cheap, but extremely costly.[footnoteRef:5] [5:  “Former Nuclear Leaders: Say ‘No’ to New Reactors” POWER, January 25, 2022, https://www.powermag.com/press-releases/x-energy-holds-first-public-meeting-on-its-xe-100-advanced-reactor/] 




For the reasons detailed above and more, the NRC should not create a new nuclear power licensing Part 53 for advanced nuclear reactors.



Respectfully,





Louis A. Zeller

Strategic Advisor

Esse quam videri
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January 31, 2022 
 
John R. Tappert, Director 
Division of Rulemaking, Environmental and Financial Support 
Office of Nuclear Material safety and Safeguards 
US Nuclear Regulatory Commission 
Washington, DC 
 
RE: Docket ID No. NRC-2019-0062, 86 FRN 61718, 11/8/21 
 
Dear Mr. Tappert: 
 
On behalf of the Blue Ridge Environmental Defense League, I submit the following 
comments. 
 
Background 
 
On January 14, 2019, the President signed the Nuclear Energy Innovation and 
Modernization Act (NEIMA) into law (Pub. L. 115 439). NEIMA directs the NRC to 
develop the regulatory infrastructure to support the development and commercialization 
of advanced nuclear reactors. If approved. the proposed rule would add 10 CFR part 53, 
“Licensing and Regulation of Advanced Nuclear Reactors,” thereby creating an entirely 
new alternative framework for licensing advanced nuclear reactors. NEIMA Sec. 103 
states, “For commercial advanced nuclear reactors, the NRC must (1) establish stages 
within the licensing process; (2) increase the use of risk-informed, performance-based 
licensing evaluation techniques and guidance; and (3) establish by the end of 2027 a 
technology-inclusive regulatory framework that encourages greater technological 
innovation.” 
 
Comments 
 
Risk-informed and performance-based licensing for so-called advanced reactors dates 
back decades. Published documents generated include  
 

o NUREG-1368: Preapplication Safety Evaluation Report for the Power Reactor 
Innovative Small Module (PRISM) Liquid-Metal Reactor. 

o NUREG-1338: Draft Preapplication Safety Evaluation Report for the Modular 
High-Temperature Gas-Cooled Reactor.  

o SECY-93-092: Issues Pertaining to the Advanced Reactor (PRISM, MHTGR, and 
PIUS) and CANDU 3 Designs and Their Relationship to Current Regulatory 
Requirements. 

 
Clever titles—Process Inherent Ultimate Safety is PIUS, Canadian Deuterium Uranium is 
CANDU—notwithstanding, the immutable stumbling blocks of probability, risk 
assessment and unpredictability are at the foundation of the extant rulemaking. The NRC 
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report accompanying the legislation describes the origin of this Achilles Heel: 
 

The use of risk-informed and performance-based licensing approaches was 
furthered with publication of a Commission Policy Statement, “Use of 
Probabilistic Risk Assessment Methods in Nuclear Regulatory Activities,” on 
August 16, 1995 (60 FR 42622) 1 

 
As stated a decade ago by M. V. Ramana, probabilistic risk assessment method suffers 
from fundamental problems, chief among them is the unexpected failure.2  
 

Nancy Leveson of MIT and her collaborators have argued PDF that the chain-
of-event conception of accidents typically used for such risk assessments cannot 
account for the indirect, non-linear, and feedback relationships that characterize 
many accidents in complex systems. These risk assessments do a poor job of 
modeling human actions and their impact on known, let alone unknown, failure 
modes. Also, as a 1978 Risk Assessment Review Group Report to the NRC 
pointed out, it is "conceptually impossible to be complete in a mathematical 
sense in the construction of event-trees and fault-trees … This inherent 
limitation means that any calculation using this methodology is always subject 
to revision and to doubt as to its completeness." [emphasis added] 

 
In the case of many accidents, probabilistic risk assessment models do not 
account for unexpected failure modes: 

 
At Japan's Kashiwazaki Kariwa reactors, for example, after the 2007 Chuetsu 
earthquake some radioactive materials escaped into the sea when ground 
subsidence pulled underground electric cables downward and created an 
opening in the reactor's basement wall. As a Tokyo Electric Power Company 
official remarked then, "It was beyond our imagination that a space could be 
made in the hole on the outer wall for the electric cables." [emphasis added] 

 
When it comes to future safety, nuclear designers and operators often assume 
that they know what is likely to happen, which is what allows them to assert that 
they have planned for all possible contingencies. Yet there is one weakness of 
the probabilistic risk assessment method that has been emphatically 
demonstrated with the Fukushima I nuclear accidents -- the difficulty of 
modeling common-cause or common-mode failures: 

 
From most reports it seems clear that a single event, the tsunami, resulted in a 
number of failures that set the stage for the accidents….As a result, even though 
there were multiple ways of removing heat from the core, all of them failed.3 

 
1 “A Report for the Senate Committee on Environment and Public Works and the House Committee on 
Energy and Commerce” page 1, https://www.nrc.gov/docs/ML1912/ML19128A324.pdf 
2 M. V. Ramana "Beyond our imagination: Fukushima and the problem of assessing risk" Bulletin of the 
Atomic Scientists (19 April 2011). 
3 M.V. Ramana is the Simons Chair in Disarmament, Global and Human Security and Director of the Liu 
Institute for Global Issues at the School of Public Policy and Global Affairs, University of British 
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So, an earthquake is an unpredictable event, the unexpected failure. This fact was made 
clear by the Fukushima disaster which occurred in an area with a known seismic history 
and to a society well adapted to living on the fault line.  But modern science and 
engineering are no match for tectonic forces: 
 

An earthquake results from sudden slip on a geological fault. Such fracture and 
failure problems are notoriously intractable. The heterogeneous state of the 
Earth and the inaccessibility of the fault zone to direct measurement impose 
further difficulties. Except during a brief period in the 1970s, the leading 
seismological authorities of each era have generally concluded that earthquake 
prediction is not feasible. Richter, developer of the eponymous magnitude scale, 
commented as follows in 1977: "Journalists and the general public rush to any 
suggestion of earthquake prediction like hogs toward a full trough... [Prediction] 
provides a happy hunting ground for amateurs, cranks, and outright publicity-
seeking fakers"4 

 
Charles Richter, California Institute of Technology professor of seismology, spent most 
of his life in this field.  He assisted officials in Japan and California with earthquake 
engineering and safety. 
 
Conclusion 
 
Former Chairman of the Nuclear Regulatory Commission Gregory Jaczko and nuclear 
energy experts from Germany, France and the United Kingdom issued a joint statement 
recently which should close the book on the current rulemaking and NEIMA: 
 

The central message, repeated again and again, that a new generation of nuclear 
will be clean, safe, smart and cheap, is fiction. The reality is nuclear is neither 
clean, safe or smart; but a very complex technology with the potential to cause 
significant harm. Nuclear isn’t cheap, but extremely costly.5 

 
For the reasons detailed above and more, the NRC should not create a new nuclear power 
licensing Part 53 for advanced nuclear reactors. 
 
Respectfully, 
 
 
Louis A. Zeller 
Strategic Advisor 

 
Columbia. He is the author of The Power of Promise: Examining Nuclear Energy in India (Penguin Books, 
2012) and is a former member of the Bulletin’s Science and Security Board. 
4 Geller RJ et al, “Earthquakes Cannot Be Predicted,” Volume 275, Number 5306, pp. 1616, 1996, The 
American Association for the Advancement of Science, http://scec.ess.ucla.edu/~ykagan/perspective.html 
5 “Former Nuclear Leaders: Say ‘No’ to New Reactors” POWER, January 25, 2022, 
https://www.powermag.com/press-releases/x-energy-holds-first-public-meeting-on-its-xe-100-advanced-
reactor/ 


