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A Burning Platform for Change in 1800s
Boiler Explosions
• Throughout 1800’s boiler size and 

pressure were increasing
• There was ~one boiler explosion 

per day in 1900, costing 1000’s of 
lives

• Individual states were developing 
their own varied boiler laws

• ASME stepped forward to develop 
the first comprehensive Code in 
1914, which set the standard for 
all modern code development

• Today, ASME Code reflects best 
practices worldwide; accepted by 
more than 100 countries

Boiler Explosions in the U.S.



Is the Fukushima Dai-ichi Accident a 
Burning Platform for Change in 2012?



The Fukushima Dai-ichi Event
Observations
• Earthquake and tsunami were catastrophic events beyond the 

design basis
• Importance of effective severe accident management and 

command and control was evident
• Importance of effective public communications was evident; the 

media made it look like the nuclear accident was the only 
disaster, ignoring the 18,000 people who died from the 
earthquake and tsunami, and the >100,000 evacuated

• Although there were no direct fatalities nor long term 
expectations of significant radiological health effects, the 
accidents resulted in a major environmental disaster, a severe 
economic upset, a traumatic curtailing of nuclear power 
generation across Japan, and significant disruption of plans for 
nuclear power in many countries across the globe



ASME Embarked on Two Initiatives

• ASME President formed “Task Force on 
Response to Japan Nuclear Power Plant Events”

• ASME Board on Nuclear Codes and Standards 
formed a Task Group, “Design Basis and 
Response to Severe Accidents”

These initiatives are drawing upon the breadth of expertise 
of ASME to provide a neutral forum for developing and 

recommending future initiatives by the global nuclear industry



ASME Presidential Task Force

• Charter includes:
– Assessing lessons learned from over 50 years of power 

reactor operations
– Reviewing the events at the Fukushima Dai-ichi nuclear 

plant, as well as pertinent events and activities in the 
U.S., Japan and elsewhere

– Disseminating ASME’s perspective on the impact of 
these events on the future direction of the world-wide 
nuclear power industry

– Identifying ASME’s role in addressing issues and 
developing lessons learned
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Post-Fukushima Reflection
• Nuclear power has been for many decades a 

socio-political and economic issue
• The major specific issues that the industry 

continues to address today are:
– Nuclear Safety and Radiological Protection
– Environmental Impact
– Public Confidence
– National Security
– Plant Cost and Financial Risk
– Spent Fuel Disposition

• Post-Fukushima dominant issues continue to 
be socio-political and economic



What Are The Lessons Learned?
Three Mile Island

Chernobyl

Fukushima Dai-ichi



The Overarching Lesson Learned

Protection of public health and safety from 
radiological releases has been and continues 
to be the primary focus of nuclear safety. The 
present body of knowledge, including lessons 
from severe reactor accidents, establishes the 

importance of maintaining this focus, yet 
brings out a relevant fact:

The major consequences of the three severe accidents at 
nuclear plants have been socio-political and economic 

disruptions inflicting enormous cost to society 



Fukushima Dai-ichi In Context

• We generally know what happened
• Reasons for severe damage are clear and 

correctable
• Reasons for survival of 10 units in the general 

vicinity near Fukushima are known
• The accident reveals no nuclear technology fatal 

flaw
• However, the accident exposed new information 

on vulnerabilities to extreme external events (e.g., 
seismic, flooding and SBO) and the need to 
implement new initiatives to protect against them



Focus Areas by ASME Task Force

• Past experience of nuclear industry with particular 
attention to lessons learned

• Design basis currently employed and potential 
need to expand it

• Human performance and decision making
• Accident management
• Emergency preparedness
• Complementary activities that support the 

continued safe and economic operation of both 
existing and new nuclear power plants, e.g., public 
acceptance



ASME Report Published

• Report published in June 
2012

• Distributed widely to key 
global decision makers

• Available on the ASME 
website

• http://files.asme.org/asme
org/Publications/32419.pdf



THE ATOMIC ENERGY ACT OF 1954
- a tripartite contract -

“Section 1 Declaration: It is therefore declared to 
be the policy of the United States that–
• the development, use, and control of atomic 

energy shall be directed so as to make the 
maximum contribution to the general welfare, 
subject at all times to the paramount objective 
of making the maximum contribution to the 
common defense and security; and

• the development, use, and control of atomic 
energy shall be directed so as to promote world 
peace, improve the general welfare, increase 
the standard of living, and strengthen free 
competition in private enterprise”
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Post-Fukushima Reality Check

• Reality includes the fact that society tolerates 
risk until it is no longer perceived to be safe 
or environmentally acceptable 

• Reality is: no such thing as zero risk, and for 
all technologies, a certain level is acceptable

• Reality includes the slowdown in nuclear 
growth and the danger of closing some 
existing nuclear power stations

• Reality is requiring that we provide finality to 
a safety construct that meets society’s needs
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A Proposed 
New Nuclear Safety Construct
• The ASME proposed New Nuclear Safety 

Construct is intended to achieve the purpose 
of preventing, interdicting, and mitigating 
accidents and large releases of radioactivity 
using an all-risk approach 

• It is to be implemented by assuring purpose, 
completeness, and coordination of existing 
and proposed safety functions for design-
basis and beyond-design-basis accidents and 
accident management phases

• It is a good beginning that requires 
completion 
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ASME Workshop

• Held in Washington DC on December 3-5
• Approximately 125 invitation-only attendees
• 16 international countries (45 attendees) from 

around the globe (Western and Eastern 
Europe, Russia, Asia, Central and South 
America)

• 4 Global Organizations (WANO, WNA, IAEA, 
and OECD/NEA)

• Executive decision makers were the majority 
of the attendees 

18



What is the New Nuclear 
Safety Construct (NNSC)?

• A set of planned, coordinated, and 
implemented systems founded on the existing 
nuclear safety construct that collectively ensure that 
nuclear plants are designed, constructed, operated, 
and managed to prevent major socio-political and 
economic disruption caused by radioactive releases 
from accidents

• The systems include:
– Regulations
– Design criteria, siting criteria, etc.
– Programs , e.g., quality assurance,  training, 

procedures
– Plant operations and management 
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The New Nuclear Safety Construct
Builds on the Existing Construct



What are the Key Attributes 
of the NNSC?
• Places increased focus on prevention of 

extensive socio-political and economic 
disruptions caused by radioactive releases from 
reactor accidents

• Extends the design basis to consider all risks, 
including rare yet credible events

• Goes beyond regulation, placing accountability 
for improvements on designers, manufacturers, 
owners, and operators

• Must be embraced globally to achieve the desired 
results of continued and expanded use of nuclear 
power worldwide
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The Regulator/Operator 
Contract
• The regulator/operator contract is the 

cornerstone of a functional and acceptable 
safety construct

• “Everybody” agrees that:
 The regulator must provide the adequate safety 

framework, with independent safety decision-
making authority

 The owner/operator is ultimately responsible for 
safety, including upgrades demanded by newly 
revealed risks

Necessary and Sufficient? Compliance with 
regulations is not and will not be sufficient to 

satisfy the demands of society

22



Potential Benefits of the 
NNSC

• For industry:
– Provides a comprehensive approach to address 

rare yet credible events
– Reduces potential liabilities from nuclear power 

operations
– Facilitates continued and expanded use of 

nuclear power

• For all stakeholders:
– Establishes a stronger basis for public trust 
– Provides a method of assessing safety on 

consistent basis for a broad range of reactor 
designs
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What is Needed?
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• Industry-wide consensus on principles 
and concepts

• Refinement and development of concepts 
in sufficient detail to be practically 
applicable

• Effective and consistent implementation 
of NNSC principles across the global 
nuclear industry

• Communication with and dialogue among 
the public and other stakeholders on an 
open and continuous basis



What’s Next?
• Digest the results of the ASME Workshop
• Define the key actions that the stakeholders 

have said were needed
• Form a steering committee of international 

participants who want to move forward quickly
• Collectively decide what elements of the NNSC 

need to be developed more completely
• Solicit funding to move forward to develop 

these elements and build consensus
• Expand participation globally to be inclusive of 

the major stakeholders who desire to move 
forward
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Globalization
A nuclear safety construct 

somewhere
is a nuclear safety 

construct everywhere
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