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1. Principle of legal channelling as consecrated in the conventions

2. Convention provisions on rights of recourse

3. National examples:

1. France

2. Republic of Korea

3. India

4. Conclusions

LEGAL CHANNELLING AND RIGHTS OF RECOURSE
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PRINCIPLE OF LEGAL CHANNELLING AS CONSECRATED IN THE 
CONVENTIONS
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principles of ordinary tort law were applied to nuclear accidents, in the event of a nuclear accident, several
different persons could be responsible for causing the damage, and victims may encounter great difficulties in
establishing who is in fact liable for the damage.
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CONVENTION PRINCIPLES ON RIGHTS OF RECOURSE
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Article 6(f) Paris Convention

The operator shall have a right of recourse only:
(i) If the nuclear damage caused by a nuclear incident results from an act or an omission done with intent to cause

damage, against the individual acting or omitting to act with such intent;
(ii) If and to the intent that it is so provided by contract

Article X Vienna Convention:

The operator shall have a right of recourse only -
(a) if this is expressly provided for by a contract in writing; or
(b) if the nuclear incident results from an act or omission done with intent to cause damage, against the individual who has 
acted or omitted to act with such intent.
The right of recourse provided for under this Article may also be extended to benefit the Installation State insofar as it has provided 
public funds pursuant to this Convention.

Article 10 Convention on Supplementary Compensation:

National law may provide that the operator shall have a right of recourse only:
(a) if this is expressly provided for by a contract in writing; or
(b) if the nuclear incident results from an act or omission done with intent to cause damage, against the individual who has acted 
or omitted to act with such intent

12



Environmental Code: L. 597-16: The victim of damage can make a claim directly 
against the insurer of the liable operator or any other entity having provided a financial 
guarantee.
The entity which indemnified the victims benefits from the rights of recourse attributed 
to the operator pursuant to the conventions mentioned at article L. 597-1. In this case, 
the State has priority in the reimbursement of monies paid. 
Therefore the provision as set out in Article 6(f) of the Paris Convention is directly 
applicable :
Operator has a right of recourse if:
(a)expressly provided for by a contract in writing
(b)the nuclear incident results from an act or omission done with intent to cause 

damage, against the individual responsible for such act or omission.

NATIONAL EXAMPLES – FRANCE (PARTY TO THE PC)
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Korean Nuclear Liability Act as amended in 2015:

Article 4 ( Right to Indemnity)

(1) A nuclear business operator who has paid compensation for nuclear
damage under Article 3, caused intentionally or by the gross
negligence of a third party, may exercise a right of indemnity thereto:
Provided, that where such damage is caused in the course of
supplying materials or providing services (including labor) for the
operation, etc., of a nuclear reactor, he/she may exercise a right
to indemnity only when the damage is caused intentionally or by
the gross negligence of the supplier or provider, or the employees
thereof.

(2) In cases falling under paragraph (1), if a special agreement on a right
to indemnity exists, the special agreement shall govern.

NATIONAL EXAMPLES – REPUBLIC OF KOREA (NON-PARTY)
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Section 17 Civil Liability for Nuclear Damage Act 2010
The operator of the nuclear installation, after paying the compensation for nuclear damage in accordance 
with section 6, shall have a right of recourse where-

(a) such right is expressly provided for in a contract in writing;

(b) the nuclear incident has resulted as a consequence of an act of supplier or his employee, 
which includes supply of equipment or material with patent or latent defects or sub-
standard services;

(c) The nuclear incident has resulted from the act of commission or omission of an individual done with 
the intent to cause nuclear damage.

NATIONAL EXAMPLES – INDIA (PARTY TO THE CSC)
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Rule 24 Civil Liability for Nuclear Damage Rules 2011
Right of recourse-

(1) A right of recourse referred to in clause (a) of Section 17 of the Act shall include a provision for right of recourse 
for not less than the extent of the operator’s liability under sub-section 2 of section 6 of the Act or 
the value of the contract itself, whichever is less; 

(2) the provision for right of recourse referred to in sub-rule (1) shall be for the duration of the initial license 
issued under the Atomic Energy (Radiation Protection) Rules 2004 or the product liability period, whichever 
is longer

Explanation 1: For the purpose of this rule, the expressions (a) “product liability period” means the period for which the supplier has 
undertaken liability for patent or latent defects or sub-standard services under a contract, (b) “supplier” shall include a person 
who (i) manufactures and supplies, either directly or though an agent, a system, equipment or component or builds a 
structure on the basis of functional specification or (ii) provides build to print or detailed design specifications to a 
vendor for manufacturing a system, equipment or component or building a structure and is responsible to the 
operator for design and quality assurance, or (iii) provides quality assurance or design services

Explanation 2: For the removal of doubts, it is clarified that an operator’s claim under this rule shall in no case exceed the actual amount 
of compensation paid by him up to the date of filing such claim.

NATIONAL EXAMPLES – INDIA (PARTY TO THE CSC)
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Channelling – can it be said to be maintained if the full amount of operator’s liability
can be reclaimed by that operator from the supplier of goods or services ?

Important to remember ! Regarding the right of recourse possible against an
individual who has acted or omitted to act with the intention of causing harm, the
right of recourse is against the individual physical person only and the principle of
“respondeat superior” is thus excluded.

If the right of recourse can be exercised up to the full amount of liability, and the
supplier is invited to insure himself up to that amount, does this not represent the
“costly duplication of insurance with no benefit to victims” as described in the
Exposé des Motifs of the Paris Convention ?

CONCLUSIONS
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THANK YOU

Fiona GEOFFROY

Fiona.geoffroy@edf.fr
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INDIA’S CIVIL NUCLEAR LIABILITY REGIME: A DETERRENT 
TO FOREIGN SUPPLIERS

Riju Raj Singh Jamwal
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AGENDA

I. Nuclear Liability Regime

II. Interplay between CSC and 
CLNDA

III. Deterrent to Foreign 
Suppliers

IV. Adaptive Strategy

V. Summary/Suggestions
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GLOBAL REGIME as framed under CSC

II. INTERPLAY BETWEEN CSC AND CLNDA

INTER JURA CONGRESS 2022 
INTERNATIONAL NUCLEAR LAW ASSOCIATION – U.S. CHAPTER

Exclusive 
liability of 
Operator

Liability capped 
in time and 

money

Residual liability 
borne by the 
government

Exclusive 
Jurisdiction

Strict liability of 
operator

Liability 
channelled to 

Suppliers
Section 17 (b)

Liability capped 
in time and 

money

Residual liability 
borne by the 
government

Exclusive Jurisdiction 
but applicability of 

other laws provided.
Section 46

Strict liability of 
operator with 

Right of recourse 
from suppliers
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III. DETERRENT 
TO FOREIGN 
SUPPLIERS

Section 17 (b) and Section- 46 of 
CLNDA is against CSC, creating 
fear among prospective suppliers 
regarding:

i. Liability to pay huge 
compensation.

ii. False attempts by operators 
to exercise right of recourse.

iii. Lengthy 
litigation/institution of 
suits subject to principles of 
tort or laws other than 
CLNDA.
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CSC CLNDA COMPARISON

Article 4 of Annex: Liability
Amounts
Not less than 300 million SDRs;
or to not less than 150 million
SDRs provided that in excess of
that amount and up to at least
300 million SDR’s public funds
shall be made available by that
state to compensate nuclear
damage.

Section 6: Limits of Liability
Maximum 300 million SDRs; or
such higher amount as the
Central Government may specify
by notification. Operator’s
liability equal to or above 10
MW, rupees 1500 crores;

The liability specifically lies on
operator only.
CLNDA establishes link between
the operator and the supplier
liability through a common cap at
the upper limit of 15 billion INR
under Rule 24(2)

Article 10 of Annex: Right of 
Recourse does not provide for 
suppliers liability. 

Section 17 (b): Right of
Recourse to operator in case
nuclear incident has resulted as a
consequence of an act of
supplier or his employee, which
includes supply of equipment or
material with patent or latent
defects or sub-standard services;

Impacts the prime supplier 
through the operator under right 
of recourse. In contradiction to 
CSC.

No such clause exists. Section 46: Act to be in 
addition to any other law.

Direct impact on the operator. 
Indirect impact on the supplier if 
the victims get an option to sue 
the suppliers under Tort law.
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IV. ADAPTIVE STRATEGY

i. India-US Accord, 2015 reached an understanding
to mitigate the residuary liability of supplier
through Insurance Pool funded by government.

ii. Nuclear Supplier’s Insurance Policy (INIP)
established to indemnify the Insured Operators
against their statutory liability.

iii. Supplier to limit liability under the Contract itself.
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Suppliers continue to face 
liability in case of insufficient 

funds in pool.

Failure/difficulty in obtaining 
Insurance coverage

Claims under Tort/Other laws 
despite contractual limitation of 

liability or insurance pool.

Suppliers to bear the 
expenditure of lengthy litigation.

Long/frivolous litigation on  
question of facts
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V. SUMMARY  /  SUGGESTIONS
Growing energy deficit in India, highlights the need to
strengthen nuclear governance and development.
CLNDA restrains foreign suppliers from entering into
India’s nuclear sector, thereby acting as a deterrent to
nuclear growth. Thus, there is a need to synthesise India’s
nuclear compensatory framework (CLNDA) in
accordance with the international regime (CSC).
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ENERGY DEFICIT

NUCLEAR 
DEVELOPMENTINDIA’S SHARE-3.2%

FOREIGN
SUPPLIER’S 
LIABILITY?

IAEA, 2021
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IMPLICATIONS FOR PROJECT MANAGEMENT OF U.S. LAWSUITS 
REGARDING FUKUSHIMA

Ben McRae

Assistant General Counsel for Civilian Nuclear Programs

U.S. Department of Energy

October 24, 2022
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INTRODUCTION
Examination of the Fukushima cases in U.S.
courts are a real-world study into
international nuclear liability applications.
These cases demonstrate that

- Nuclear operators and suppliers are
best served in countries that have
treaty relations which grant exclusive
jurisdiction to the courts of one
country (usually the country where
the incident occurs).

- Even if a court ultimately decides to
dismiss nuclear liability claims on
grounds of international comity or
forum non conveniens, it can take nearly
a decade of litigation to reach a
resolution.
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 On December 21, 2012, several U.S. navy servicemen filed a lawsuit against Tokyo Electric Power
Company (TEPCO) in U.S. District Court in San Diego, California, alleging they were exposed to
radiation from Fukushima power plant. General Electric (GE) was subsequently added as a defendant.

 On June 2015, the District Court denied a motion to dismiss the lawsuit on basis of international
comity or forum non conveniens. 166 F. Supp. 3d 1103 (S.D. Cal. 2015).

 Defendants filed an interlocutory appeal of the District Court decision with U.S. Court of Appeals for
the Ninth Circuit.

 In their amicus briefs to the Ninth Circuit, Japan argued against District Court decision and cited its
national interest in having all claims addressed in Japan and the U.S. Government supported District
Court decision and noted that continuation of lawsuit was consistent with U.S. efforts to promote
the Convention on Supplementary Compensation for Nuclear Damage (CSC).

COOPER  V.  TOKYO ELECTRIC POWER COMPANY, INC.
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 On June 22, 2017, Court of Appeals upheld District Court decision. 860 F. 3d 1193 (9th Cir. 2017).

 The Ninth Circuit held:

 CSC did not strip U.S. courts of jurisdiction since Fukushima nuclear incident occurred prior to
CSC’s entry into force; and

 District Court did not abuse discretion by not dismissing lawsuit on grounds of forum non
conveniens or international comity, even though adequate remedy was available in Japan (almost
2.5 claims resolved with payments of almost USD 60 billion at time of decision).

 On March 4, 2019, District Court dismissed Cooper on various grounds, including:

 Under California’s choice-of-law analysis, the District Court found that Japanese law applied, and
GE was dismissed from the case because liability is channeled solely to the operator under the
Japanese Compensation Act.

 Applicability of Japanese law required the District Court to rebalance their prior international
comity analysis, finding Japan had greater interests. And thus, resulting in the dismissal of the case
against TEPCO on international comity grounds. No. 12-CV-3032-JLS (JLB), 2019 WL 1017266
(S.D. Cal. Mar. 4, 2019).

INTER JURA CONGRESS 2022 
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 On May 22, 2020, the Ninth Circuit affirmed the District Court decision to dismiss Cooper.

 With respect to claims against GE, the Ninth Circuit upheld dismissal on choice-of-law basis
since no one challenged on appeal the ruling by District Court that Japanese law applied and that
legal channeling provisions of Japanese law required dismissal of all claims against General
Electric; and

 With respect to TEPCO, the Ninth Circuit found District Court did not abuse its discretion by
dismissing claims against TEPCO on international comity grounds since Japanese law applied and
Japan had a strong interest in claims being adjudicated in Japan. 960 F.3d 549 (9th Cir. 2020).

 On November 20, 2020, Plaintiffs filed certiorari petition with U.S. Supreme Court.

 On March 29, 2021, U.S. Supreme Court denied certiorari petition.
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 On August 18, 2017, over 150 individuals filed a lawsuit against TEPCO and GE in U.S. District Court
in San Diego, California, alleging several causes of actions based on exposure to radiation from
Fukushima power plant.

 On January 5, 2018, District Court dismissed lawsuit because of failure to demonstrate jurisdiction
overTEPCO and GE. No. 17-CV-1671-JLS (JLB), 2018 WL 312701 (S.D. Cal. Jan. 5, 2018).

 On March 14, 2018, plaintiffs in dismissed lawsuit plus approximately 50 additional individuals filed a
new lawsuit against TEPCO and GE in U.S. District Court in San Diego, California.

 On March 4, 2019, District Court dismissed second lawsuit on same grounds as dismissal in Cooper
on same day. 371 F. Supp. 3d 769, 779 (S.D. Cal. 2019). On April14, 2019, plaintiffs appealed dismissal
to U.S. Court of Appeals for Ninth Circuit; on July 30, 2019, Ninth Circuit dismissed appeal on
ground it was not filed within 30-day time limit. No. 19-55442, 2019 WL 5260743, at *1 (9th Cir.
July 30, 2019).
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 On September 13, 2018, 4 U.S. civilians working in Japan at the time of the Fukushima accident filed a
lawsuit in U.S. District Court for Southern District of California against TEPCO and GE.

 On March 28, 2019, District Court stayed proceedings until conclusion of appellate proceedings in
Cooper and Bartel.

 Following denial of certiorari in Cooper, Plaintiffs and Defendants filed Joint Motion for Voluntary
Dismissal with District Court on May 20, 2021.

 On May 21, 2021, District Court dismissed Park. No. 18-CV-2121-JLS (MSB) (S.D. Cal. May 21, 2021).
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 On March 14, 2018, Plaintiffs in Cooper filed a lawsuit in U.S. District Court for the District of
Columbia.

 On March 25, 2019, District Court stayed proceedings until conclusion of appellate proceedings in
Cooper and Bartel.

 Following denial of certiorari in Cooper, Plaintiffs and Defendants filed Joint Stipulation of Dismissal
with District Court on May 20, 2021. No. 18-CV-00583-TJK (D.D.C. May 21, 2021).
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IMAMURA  V.  GENERAL ELECTRIC COMPANY
 On November 17, 2017, class action on behalf of more than 150,000 Japanese residents and hundreds of

Japanese businesses was filed in U.S. District Court for District of Massachusetts.

 On March 6, 2018, GE requested District Court to dismiss lawsuit.

 On December 17, 2018, District Court held hearing on GE’s dismissal motion, and requested parties to file
information on Japanese Fukushima claims guidelines and information about amount of monetary judgments in
Japan.

 On December 17, 2018, District Court dismissed Imamura on grounds of forum non conveniens. 371 F. Supp.
3d 1 (D. Mass. 2019).

 On May 1, 2019, Plaintiffs appealed dismissal to U.S. Court of Appeals for First Circuit.

 On April 24, 2020, First Circuit upheld dismissal since District Court did not abuse its discretion in finding
Japan was adequate alternative forum. 957 F.3d 98 (1st Cir. 2020).
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 The numerous lawsuits in U.S. courts seeking compensation for damage resulting from the Fukushima nuclear
incident demonstrate that, in the absence of treaty relations that grant exclusive jurisdiction to the courts of one
country (usually the country where the incident occurs), potential plaintiffs and their lawyers can be expected to
engage in forum shopping to increase their likelihood of being compensated.

 Given perceptions about the generosity of U.S. courts, if a nuclear incident is not covered by the Convention on
Supplementary Compensation for Nuclear Damage (CSC), plaintiffs are likely to file lawsuits in U.S. courts if there
is any nexus between the nuclear incident and the U.S., including the following:

 Participation of U.S. supplier, investor, lender or insurer in nuclear project;

 Damage to U.S. citizens; and

 Business operations and/or assets of liable operator or affiliated entities that are located in the U.S.
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IMPLICATIONS OF FUKUSHIMA LAWSUITS
 Fukushima lawsuits demonstrate that litigation in U.S. courts can be time consuming and resource intensive, even

with respect to a procedural issue such as jurisdiction – resolution of that issue took over a decade with
numerous pleadings and court appearances in various courts.

 While U.S. courts ultimately declined jurisdiction (which many would assume to be a no-brainer given the
considerably more than adequate remedy available in Japan), the various decisions in the Fukushima litigation
make clear that U.S. courts have broad discretion as to whether to accept or decline jurisdiction over a lawsuit
involving an accident that occurs outside the U.S., absent treaty relations that channel jurisdiction to one country.

 U.S. courts have taken jurisdiction (or asserted their influence) over accidents outside the U.S. See, for example:

 Amoco Cadiz – Seventh Circuit affirmed a U.S. District Court’s jurisdiction over a claim filed by French plaintiffs
against a Spanish shipbuilder that negotiated and signed contract with Illinois oil company (Amoco), in Illinois,
to build tanker which broke up in French waters, causing an oil spill. In re Oil Spill by Amoco Cadiz off Coast of
France on Mar. 16, 1978, 699 F. 2d 909 (7th Cir. 1983).

 Bhopal – Granting defendant Union Carbide’s motion to dismiss on the basis of forum non conveniens so long as
Union Carbide agreed to assent to jurisdiction in Indian courts where the incident occurred. In re Union
Carbide Corp. Gas Plant Disaster at Bhopal, India in Dec., 1984, 809 F.2d 195, 203 (2d Cir. 1987).
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IMPACT ON PROJECT DEVELOPMENT
 In assessing potential nuclear liability exposure of suppliers, investors, lenders, and insurers if they participate in a

project, there is a need to identify whether there are treaty relations with:

 Countries in the vicinity of the project where nuclear damage might occur;

 Countries on or near shipping routes;

 Other countries whose citizens might suffer nuclear damage; and

 Countries where suppliers, investors, lenders and insurers are located.

 Depending on the level of exposure, contract should clearly define and assign the liability risk to the operator or
other parties.

 Specific clauses should be considered and, as appropriate, included in contract; such clauses include: right of
recourse, waiver, hold harmless, and indemnification clauses.

 If exposure is high, sovereign guarantee may be required.

INTER JURA CONGRESS 2022 
INTERNATIONAL NUCLEAR LAW ASSOCIATION – U.S. CHAPTER

38



GLOBAL NUCLEAR LIABILITY REGIME

 The best solution to forum shopping is a global nuclear liability regime that includes all countries that might be
affected by a nuclear incident, as recommended by the 2011 IAEA Action Plan on Nuclear Safety.

 In its September 2022 meeting, INLEX adopted a Statement (inlex-22nd-meeting0922.pdf (iaea.org)) on the
benefits of joining the global nuclear liability regime, which stated, inter alia:

 A global nuclear liability regime requires universal participation through treaty relations among all States with
and without nuclear installations that might be affected by a nuclear incident;

 States with nuclear installations should ... establish treaty relations with as many States as practical, with a view
to achieving universal participation in the global nuclear liability regime; and

 [T]he CSC provides a pathway to treaty relations among the Paris Convention and Vienna Convention States
parties, including those Paris and Vienna States parties to the Joint Protocol, as well as CSC Annex States
(those that apply the nuclear liability principles and enhancements as set forth in the CSC and the CSC
Annex) and, thus, provides a mechanism to achieve treaty relations with as many States as practical, with the
goal of universal participation in the global nuclear liability regime.
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CONCLUSIONS

 The Fukushima lawsuits demonstrate the potential for forum shopping in the aftermath of a nuclear incident.

 Forum shopping can expose operators, suppliers, investors, lenders and insurers to substantial liability and, at a
minimum, result in protracted and costly litigation over jurisdiction issue.

 U.S. courts have broad discretion to accept or reject jurisdiction over nuclear incidents outside the U.S. if the
nuclear incident is not covered by CSC.

 Every nuclear project needs to consider potential for forum shopping and include appropriate provisions to
address potential liability of operators, suppliers, investors, lenders and insurers in courts of countries that do not
have treaty relations on nuclear liability with country where project is located.

 Best solution for forum shopping is a global nuclear liability regime.

 The CSC provides pathway to global nuclear liability regime.
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THANK YOU
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EXPERIENCE FOLLOWING THE FUKUSHIMA DAIICHI NPP ACCIDENT

November 2023

Nomura, Hokugo, Toyonaga
*Please note that all the presentation includes the presenter’s personal views although he made his best efforts to explain based on 
the generally  accepted views in the Government and the authorities. 
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1. FUKUSHIMA DAIICHI NPP ACCIDENT IN 2011

A.  The Accident
(1) Caused by 2011 TOHOKU Earthquake and Tsunami on March 11th, Magnitude 9.0 - 9.1.

(2) All the operating reactors were shut down safely in response to this earthquake.

(3) However, the loss of cooling function caused by the tsunami led to the core meltdowns, the hydrogen explosions and 
the release of radioactive materials into the environment.

B.  Damage caused by the Accident
(1)  Huge damage to the environment. 

(2) No direct health damage to the public was reported because of the evacuation.

(3) The large scale of evacuation of the residents and the restrictions in the counter measures on the businesses caused 
the damage to be compensated.

(4) Damage caused by harmful rumors.

(5) The total compensation amount as of June 30th 2022: 10 449.2 billion JPY
Distribution:  3 595.8 billion JPY for 2 314 thousand individual claims 

6 699.5 billion JPY for 462 thousand business claims

(6) 653 lawsuits have been filed, and 131 cases are pending as of June 30th 2022. 
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2.  JAPAN’S NUCLEAR LIABILITY REGIME AT THE TIME OF THE ACCIDENT

(1) Japan established a Nuclear Liability Regime by the enactment of the Act on Compensation for Nuclear Damage (Act 
No. 147 of 1961) in 1961.

(2) Japan’s regime had adopted most of the nuclear liability principles when established, even though it had not adhered 
to any of the nuclear liability conventions.

(3) The Japanese Nuclear Liability Regime provides for (a) no-fault liability, (b) legal channeling to the operators, (c) 
limited rights of recourse of the operators, (d) operators’ obligation to maintain a financial security to cover its 
nuclear liability (i.e. nuclear liability insurance and the indemnity contract with the government  to  cover natural 
disasters), (e) operators’ exoneration where the damage is caused by a grave natural disaster with an exceptional 
character or an insurrection.    

(4)   The total liability amount of  the operator has not been limited.
(5)   Japan’s first experience of nuclear damage compensation was for the JCO Criticality Accident in 1999, in which 15 

billion JPY was paid for compensation based on the out-of-court settlements 
(6) Based on the review of the compensation paid for this accident, the Guidelines by the Dispute Reconciliation 

Committee for the  Compensation of Nuclear Damage (DRC) to promote out-of-court settlement collectively was 
introduced in the Act by a 2009 amendment.

(7) This amendment also increased the amount of the financial security to 120 billion JPY.
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3. THE PRACTICAL ISSUES AND THE MEASURES RELATED TO COMPENSATION (1)

(1) Possibility of exoneration and the process to settle
The Government was not the authority to decide it but established its instruments to promote compensation on the presumption that 
the operator was not exonerate. The issue should have been settled by the civil courts, but it was in fact substantially settled by the 
operator’s submission of financial assistance for compensation. 

(2) Problems related to the compensation for evacuation
The evacuation before the release of the radioactive materials was covered based on the interpretation of causation without an explicit 
provision to cover it.

To cover the residual damage which is not covered by the cost of and the damage caused by the evacuation, the mental anguish linked 
to the evacuation based on the criteria of location and duration of the evacuation was introduced.

(3)  Collective promotion of out-of-court settlement by the Guidelines of DRC
The Government established the DRC in April 2011, and the DRC issued its first Guidelines on the damage related to evacuation, 
preventive measures and the harmful rumors in April 2022, and the “Interim Guidelines” covering the overall picture of the damage in 
August 2011. Most of the compensation was executed based on the out-of-court settlements basically following these guidelines.

(4)  Additional efforts to compensate promptly
At the request of the Government, the operator executed the provisional payment of compensation to the evacuees, small business 
entities, farmers and fishers from April 2011, up to about 153 billion JPY. The Diet also enacted the Special Act to mandate the
Government to execute provisional payments as  emergency measures.
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3. THE PRACTICAL ISSUES AND THE MEASURES RELATED TO COMPENSATION (2)

(5) Claims handling of mass compensation
To receive, record, examine and to respond to the huge number of claims from the victims and to manage such process, more than 10 000 
persons were hired for the claims handling process by TEPCO, and there are still currently more than 1000 persons. The size of the document 
required for claiming compensation had to be reasonable from the viewpoint of the general public.

(6) Financial assistance for the excess amount to the financial security
A special Act was enacted for the Government to deliver the financial assistance to the operator based on the mutual assistance and the 
government credit.  The Nuclear Damage Compensation Facilitation Corporation (NDF) was established based on this Act to execute this 
assistance. 

(7) Extension of the Term of Prescription
In December 2013, the Diet enacted a special Act to extend the 3 years prescription to 10 years, and to change the starting point of the 20 years 
prescription from the date of occurrence of the tort to the date of occurrence of the damage based on the recognition of the continual situation 
of compensation.

(8) Special Acts for the Decontamination Activities
The decontamination of the environment has been executed under the Government instructions as provided in the special Acts enacted after the 
accident. The Government is entitled to claim reimbursement of the related costs to the operator.

(9) Individual dispute reconciliation by ADR Center
The DRC established an ADR Center under its auspices for the mediation of individual disputes in September 2011.  The Center accepted 28 158 
applications and has achieved 21 687 settlements as of June 2022.
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4. OBSERVATIONS ON THE LAWSUITS

(1) Limited number of lawsuits
653 lawsuits are very few considering the size of compensation(10 449.2 billion JPY)

(2) Challenges to the legal channeling
The domestic challenges to the legal channeling pursuing the compensation by the suppliers were terminated within a few years, but 
such challenges in the U.S. courts took close to 10 years to be dismissed.

(3) Collective lawsuits by the evacuees
A number of collective lawsuits pursuing the increase of the compensation amount have been filed.
Many of the collective lawsuits include claims based on general torts probably to emphasize  the negligence of the operator for the 
compensation for mental anguish, and claims against the Government based on the State Liability Act.
Some of them have become final and enforceable, but the High Court decisions admitting different level of compensation were 
affirmed as they have not been standardized by the Supreme Court.
Currently, the DRC is examining whether the Interim Guidelines should be revised in response to the affirmed High Court decisions. 

(4) State liability
On 17 June 2022, the Supreme Court dismissed the state liability claims in the appeals from 4 High Court decisions on the collective 
lawsuits. The rest of the collective lawsuits with state liability claims are still pending. 

(5) Argument of new heads of damage related to long-term evacuation
In the collective lawsuits, the damage which was not recognized as the cost of evacuation or damage caused by   the  evacuation, such 
as the ”loss of hometown”, has been argued regarding the compensation for mental anguish.
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5. THE LESSONS

(1) The Principles of Nuclear Liability Regimes
a. The legal channeling played an important role in specifying the liable entity in the policy debate, which formed  the basis for 

the establishment of the financial assistance scheme and of the field decommissioning scheme after the accident. 

b. The definition of the heads of nuclear damage played the guiding role of the compensation.

c.  The necessity to have the financial security as high as practically possible and to have the preparedness to provide additional 
financial assistance, including the Governmental financial assistance, in case the total amount of damage exceeds the financial 
security amount are strongly recognized. Japan established the NDF for this purpose.

d.  The necessity of the international nuclear liability regimes for the legal predictability and stability was also recognized. Japan 
joined the CSC after the accident.

(2) Practices of Compensation
a.  Considering the burden of claims handling, the operators must be prepared for the possible compensation practices 

beforehand. Japan obliges the operators to make the plan of compensation under the amendment of the Nuclear Damage 
Compensation Act, based on the lessons learned.

b. The provisional payment of compensation has proved its effectiveness in spite of its legal instable nature.  Japan introduced 
the mechanism to promote provisional payments in the same amendment. Further developments with regard to the 
practices of provisional payments are expected.
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THANK YOU
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AMERICAN NUCLEAR INSURERS 

EMERGENCY RESPONSE AND RECOVERY NOW AND IN THE FUTURE

Daniel C. DeMerchant

Vice President, Claims and Interim General Counsel
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• ANI formed in 1956
• An insurance pool consisting of major 

U.S. insurance and reinsurance 
companies

• ANI’s primary purpose is to provide 
third-party nuclear liability insurance

• Insures all U.S. commercial nuclear 
power plants and other facilities within 
the U.S. nuclear fuel cycle
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• ANI’s Emergency Response (ER)
Program began soon after ANI
formation

• The ER program’s primary goal
is to respond to the immediate
financial needs of the public
impacted by a nuclear accident

EMERGENCY 
RESPONSE
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• Emergency financial assistance
(EFA) began day three

• Claim offices opened within 15
miles of the site on day five

3,170 claimants received $1.2 million in EFA
636 claimants received $92,000 in lost wage claims

Three Mile Island Accident, March 28, 1979 
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• Activate call centers and online claim
filing website

• Publish toll free claims telephone
number and webpage link

• Initiate and publish claim information
webpage

• Staff centralized claim center and liaise
with local, state, federal agencies, all
within hours of engagement

• Establish claim presence near the
incident site within 1 to 2 days

• Engage with judicial oversight

ANI Present-Day Emergency Response
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Effective 
Communications 

• Contemplated the
catastrophic 
event

• Provided legal
requirements for 
financial 
protection to the 
public

• Established a cap
on liability

Development 
and Capability

Climate Change

• Created federal
court jurisdiction

• Created an
exclusive federal
cause of action

Demographic 
Shifts

Pandemic

• Created federal
court jurisdiction

• Created an
exclusive federal 
cause of action

Social Media  & 
Technology 
Use

Cyber Threats
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Existing and Emerging Emergency Response Challenges

Participation in 
industry 
workshops, 
drills, and 
exercises

Move toward 
remote and 
centralized claim 
management

Flexible 
emergency 
response 
design

Supporting 
more vulnerable 
and diverse 
populations

Social media 
monitoring and 
single source 
information 
webpage 

Preventing, 
detecting, and 
responding
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The Price-Anderson Act’s Recovery Framework

ONE COURTHOUSEONE FUND
$13.660 B

ONE COMPENSATION
FRAMEWORK 

ONE MANAGEMENT 
PANEL

Existing and Emerging Emergency Response Challenges

EMERGENCY 
RESPONSE
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The Price-Anderson Act Expires in 2025

ONE COURTHOUSEONE FUND
$13.660 B

ONE COMPENSATION
FRAMEWORK 

ONE MANAGEMENT 
PANEL

Existing and Emerging Emergency Response Challenges

EMERGENCY 
RESPONSE
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The Price-Anderson Act Renewal of 2025

Existing and Emerging Emergency Response Challenges

EMERGENCY 
RESPONSE
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NORDIC NUCLEAR INSURERS CLAIMS HANDLING

Caj Weckström
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Victims likely to contact insurance company

Claims registration
• In person
• By phone to call center
• PC, tablet or mobile phone

Claims handling
• By 7 member insurance companies.  Securing adequate no. of claims handlers

Payment of compensation
• In batches using SEPA (Single European Payment Area) covering 36 countries in Europe
• One business day

NNI CLAIMS HANDLING

INTER JURA CONGRESS 2022 
INTERNATIONAL NUCLEAR LAW ASSOCIATION – U.S. CHAPTER

60



• Developed in 2010, currently version 4

• Web based, can be accessed from anywhere

• Sweden, Finland and Hungary

• Claims process - from registration to payment

• Full reporting capabilities – claims paid vs. insured limit

• Stakeholders can get direct access – state, operator et al.

• Data can be exported or connection via API (computer interface)

• Multiple languages

• Source code owned by the Pool, Operator, TPA etc. Not a license

• Data ”owned” by the owner, can be stored in the cloud, server etc

• One size does not fit all

NNICHDB
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NNICHDB
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THANK YOU

Caj Weckström

caj.weckstrom@atompool.com
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EUROPEAN ECONOMIC INTEREST GROUPING 
CLAIMS HANDLING SYSTEM

EEIG CHS  (GEIE CHS)

Gilles Trembley
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Our strong conviction: 

The nuclear insurance market needs one uniform claims handling system, accessible to 
all stakeholders involved in a nuclear accident, to indemnify all the victims, in line with 
the outcome of the NLA OECD Working Group on Claims Handling in Lisbon.

Assuratome and ELINI have decided  to  set up an independent structure, European 
Economic Interest Grouping Claims Handling System (EEIG CHS) to  maintain and 
develop a common IT Tool with an independent, irrefragable and unlimited access for 
the EEIG CHS members. 

EEIG CHS is a nonprofit driven structure, and only shares the maintenance and 
development costs to keep the system ready at anytime, amongst its members
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The CHS is a dormant web-based platform, a common and uniform system from registration to last 
payment of the victim’s claims, multi currencies, accessible to all parties involved, providing required 
reporting. 
It registers and processes the claims on the long run by: 

 Preparing and monitoring the reserves, the payments to be made by the insurers to the victims, and
the exhaustion of the limits,

 Setting up the reporting to the stakeholders and the authorities,
 Taking into consideration specific local requirements and transboundaries claims (multilingual).

The EEIG CHS only provides the IT Tool. The resources to handle the claims and the various payments 
are under the sole control of the insurers, not under the EEIG CHS one.

We welcome in our new entity all nuclear insurers who share our convictions!
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THANK YOU

Gilles Trembley

GEIE CHS 

Chairman

contact@geiechs.eu
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Working Group 3

New Build Opportunities

Inter Jura Congress 2022
The Willard InterContinental Hotel

International Nuclear Law Association - United States Chapter
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REGULATORY & LEGAL LESSONS LEARNED FROM AP1000®

PLANT U.S. LICENSING PROCESS

Ray Kuyler

Deputy General Counsel
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WHO IS WESTINGHOUSE?

From our world-renowned AP1000® nuclear power plant to our new eVinci™micro reactor –
Westinghouse is shaping the future of clean energy 
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10,000
Locations in

Countries
19

Our Technology                  
Generates Nearly

Of the World’s                         
Nuclear Power

50%
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THE AP1000® PLANT IS A COMPLETE AND MATURE ADVANCED PASSIVE 
REACTOR DESIGN

An established design based on decades of research and development

 Superior safety; simplified design

 Two-loop pressurized water reactor with a net power output of approximately 1,100 MWe

 Relies on natural forces vs. active components to keep the core and containment from overheating

 Industry record success: Four AP1000® plants in China operating with 
extremely high on-time/capacity factor and record-setting short outage durations

 Four additional AP1000 ® plants approved for construction in China

 Two more units in the United States at Plant Vogtle

 Strong licensing history in multiple jurisdictions

 Leads in economic performance
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HISTORIC ACHIEVEMENTS AT VOGTLE UNITS 3&4: 
FIRST NEW NUCLEAR BUILD IN THE U.S. IN 30+ YEARS

 Vogtle Unit 3 is currently scheduled to enter commercial service in the 
first quarter of 2023, and Unit 4 in the fourth quarter of 2023. 

 The plant is a series of “firsts”

 First U.S. nuclear power plant built under the 10 CFR Part 52 process

 The NRC developed Part 52 to address lessons from licensing an earlier 
generation of plants under the two-step process in 10 CFR Part 50

 Part 52 reduced regulatory risk and increased flexibility to invest in stages

 First time a plant was constructed under a COL

 First time a plant was licensed and constructed to a certified design

 First use of Inspections, Tests, Analysis, and Acceptance Criteria (ITAAC) 
process
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1,100 MWe
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NOTEWORTHY SUCCESS FOR THE AP1000® REGULATORY PROCESS

 The licensee provided ITAAC closure notifications over time, steadily closing 
out the NRC’s review

 ITAAC hearing process provided an opportunity to increase public confidence, 
without unnecessarily delaying fuel load and operations

 Multiple, international regulators approved the AP1000 design and found it to be 
both safe and consistent with lessons learned from the Fukushima event:

 China’s National Nuclear Safety Administration (NNSA)

 UK Office for Nuclear Regulation (ONR) Generic Design Assessment

 Canadian Nuclear Safety Commission (CNSC) Phase 2 vendor design review

 European Utility Requirements (EUR) organization

 Western European Nuclear Regulator Association (WENRA) 

 IAEA
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CHALLENGES FOR FIRST-OF-A-KIND PROJECT

 Before construction, changes to the shield building required to comply with the new Aircraft Impact 
Assessment rule. 

 This required significant changes to the design of many structures, systems, and components, leading ultimately 
to delays and substantial cost increases.  

 The Design Control Document (DCD) sufficiently complete for NRC DC and COL licensing, but further design 
work was necessary to complete construction.  

 As construction proceeded, NRC approval often required even for minor changes to the design. 

 Over 200 license amendments, exemptions, or other approvals necessary

 Many planned AP1000 units were not fully licensed or have not been constructed, hindering development of 
economies of scale and efficiencies to maximize benefit of a standard certified design.  

 Redeveloped supply chain capacity after decades of no commercial nuclear construction in the U.S. 

 Challenges of the consortium model led to financial challenges and the need to reorganize both the 
construction organization and Westinghouse. 
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LESSONS LEARNED FOR THE FUTURE
 The AP1000 plant is a mature technology.

 Design is complete
 Regulatory and construction-related risks for the AP1000 are now reduced in comparison to 

the FOAK projects. 
 Vogtle Unit 4 is base for future AP1000s
 Regulators can rely on an NRC-licensed design as the basis for their own safety assessments 

 Recent MIT study::
 Next AP1000 units should cost substantially less than the first-of-a-kind Vogtle units.  
 AP1000 design uses significantly less concrete and steel than earlier generation reactors and 

significantly less material per kWe than SMR options.
 More economic option for large-scale decarbonization programs than SMRs.

 The NRC’s Part 52 process can be successfully exercised – but it has benefits and drawbacks in 
comparison to the Part 50 process.  
 Other countries may consider more flexible licensing approaches.
 Critical to not delay construction while regulator reviews minor changes.

 There’s a need for clear delineation of responsibilities between the engineering/design authority, 
the constructor, and the licensee. 
 An efficient method for dispute resolution needed

 The AP1000 technology is a proven, financeable option to enhance energy security in a sustainable 
manner.
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THANK YOU

Ray Kuyler

Deputy General Counsel
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EXPERIENCE WITH THE U.S. DESIGN CERTIFICATION PROCESS FOR THE 
NUSCALE SMALL MODULAR REACTOR
Bob Temple and Gary Becker

INTER JURA CONGRESS 2022 
INTERNATIONAL NUCLEAR LAW ASSOCIATION – U.S. CHAPTER

77



AGENDA

Introduction—the technology & 
NuScale DCA overview

1. Resolving challenging issues

2. Operational issues, downstream 
requirements

3. Risk-informed review

Summary

INTER JURA CONGRESS 2022 
INTERNATIONAL NUCLEAR LAW ASSOCIATION – U.S. CHAPTER

78



INTRODUCTION

 NuScale is the first SMR design 
to be approved by the US NRC

 3.5 year safety review followed 
lengthy NRC pre-application 
effort addressing technical and 
regulatory matters
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KEY ENABLING FEATURES
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Integral Steam Generator

Natural Circulation System

Evacuated Containment Design

4

3

NuScale Power ModuleTM

2

1
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*Alternate 1E power system design eliminates the need for 1E qualified batteries to perform ESFAS protective functions – Patent Granted

INNOVATIVE ADVANCEMENTS TO REACTOR SAFETY
Nuclear fuel cooled indefinitely without AC or DC power*
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Probability of core damage (full power, internal events) due to 
NuScale reactor equipment failures is 1 event per module every ~3 Billion years.

Ground level

Reactor
Vessel

ContainmentPool Structure
and Liner

Fuel Clad

Reactor Pool

Biological
Shield

Reactor Building
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Four additional barriers to release of 
radioactivity from a NuScale VOYGR™

plant.

3 x 10-10/mcyr

REDUCED PLANT RISK
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NUSCALE’S DESIGN CERTIFICATION: Safer Design, More Rigorous Review

INTER JURA CONGRESS 2022 
INTERNATIONAL NUCLEAR LAW ASSOCIATION – U.S. CHAPTER

DCA Statistics
• 12,000+ pages
• 14 Topical Reports
• >2 million labor hours
• >800 people
• >50 supplier/partners
• Over $500M

NuScale Power 
Makes History 

as the First Ever Small 
Modular Reactor to 

Receive U.S. Nuclear 
Regulatory Commission 

Design Approval.

 Design Certification Application (DCA) completed in December 2016.

 Docketed and review commenced by U.S. Nuclear Regulatory Commission (NRC) in March 2017.

 NuScale received standard design approval in September 2020.

 Design Certification approved: July 2022
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• Power reactor framework built for large LWRs

• Largely “good enough” for NuScale PWR design

• But fundamental differences—low risk, different means of providing defense-in-depth—were
“papered over” by the regulations and guidance

• 17 exemptions

• Ranging from mundane (pressurizer heater power) to significant (control room staffing,
containment integrated leakage testing, GDC 17 electric power systems)

• All successful, few with significant challenges

• Demonstrates adaptability of regulatory framework, but burdensome—the regulations cast a long
shadow despite exemption

NUSCALE’S DESIGN CERTIFICATION: Navigating the Regulations
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 Auxiliary Feedwater System

 Emergency Service Water System

 Hydrogen Recombiner or Ignition System

 Containment Spray System

 Reactor Coolant Pumps

 Safety Related Electrical Distribution Systems

 Alternative Off-site Power

 Emergency Diesel Generators

 Safety Related 1E Battery System

 Anticipated Transient without Scram (ATWS) System

Systems and Components Needed to Protect the Core:
NUSCALE SAFETY SYSTEMS

 Reactor Pressure Vessel

 Containment Vessel

 Reactor Coolant System

 Decay Heat Removal System

 Emergency Core Cooling System

 Reactor Protection System

 Containment Isolation System

 Ultimate Heat Sink

 Residual Heat Removal System

 Safety Injection System

 Refueling Water Storage Tank

 Condensate Storage Tank
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1. RESOLVING
CHALLENGING ISSUES

 Several challenging review issues involved 
fundamental disagreements with Staff on 
regulatory interpretation and compliance

 NuScale recommends an appeal process be 
created for timely resolution of significant 
disagreements 
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• A novel design leads to novel regulatory questions

• Differing understandings between NuScale and NRC Staff of
regulatory requirements and their bases, and thus questions of
compliance

• Can lead to costs (e.g., design changes, analysis) and delay

• A new reactor applicant lacks an official process to
dispute NRC Staff interpretations of regulatory
requirements and compliance therewith

• Faced with an impasse, NuScale raised via letter multiple
issues to the EDO and Commission in search of resolution

• Three matters were left unresolved during safety review, two of
which directly stem from regulatory disagreements

1. RESOLVING CHALLENGING ISSUES
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• NuScale recommends a formal appeal process be constituted for new
reactor applicants

• Replace ad hoc escalation, akin to a simplified backfit appeal process

• Formalized process to present case with neutral arbiter (NRC management) and
transparent decision

• Commission voting record on NuScale DC rule includes support for
proposal from Comm. Wright

1. RESOLVING CHALLENGING ISSUES
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2. OPERATIONAL ISSUES AND
“DOWNSTREAM” REQUIREMENTS

 The scope of review extended beyond the ordinary 
domain of a design vendor, into issues addressed by 
operational programs

 In some cases relying on “downstream” requirements 
could efficiently resolve issues at the design review 
stage
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• Safety matters addressed by operational programs have become a focus of design review

• E.g., radiation protection (occupational dose limits and ALARA), which requirements are
primarily addressed by licensee programs

• Yet design related to radiation protection was a significant focus of DCA review, at substantial
cost; concluded with one matter unresolved

• In some cases mandatory construction or operational programs (i.e.“downstream” requirements)
could efficiently resolve issues at the design review stage

• Radiation protection program to control worker doses within limits and ALARA

• Meeting ASME Code requirements with necessary quality assurance and NRC inspection to
assure adequacy of final component design

2. OPERATIONAL ISSUES AND “DOWNSTREAM” REQUIREMENTS
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• NuScale has recommended clarifying rules concerning radiation protection requirements at design
stage

• Reinforce existing rule: ALARA is an operational program not applicable to design review

• Clarification: radiation protection review should be limited to ensuring that the design presents
no significant impediment to licensee meeting occupational dose limits

2. OPERATIONAL ISSUES AND “DOWNSTREAM” REQUIREMENTS
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3. RISK-INFORMED REVIEW
Nice in theory, challenging in practice

INTER JURA CONGRESS 2022 
INTERNATIONAL NUCLEAR LAW ASSOCIATION – U.S. CHAPTER

92



• NuScale Design-Specific Review Standard (DSRS)

• During pre-application, NRC developed the NuScale DSRS as a “risk-informed and integrated”
alternative to Standard Review Plan

• Modest improvements over SRP—

• narrow view of risk

• does not fully reflect preliminary PRA results during preapplication

• Changes focus on removing and modifying inapplicable acceptance criteria; little headway
on streamlining application content and review for remaining portions

• Developed too late

• Piecemeal release and timing constrained NuScale’s review during public comment period

• Finalized July 2016 (5 months before DCA submittal)

3. RISK-INFORMED REVIEW
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• NuScale DCA largely follows traditional deterministic framework, with selective use of risk-
information to inform compliance

• Design itself was informed by and iterated with early and comprehensive PRA

• But licensing strategy leveraged NRC’s experience with traditional framework

• Efforts to risk-inform were significant friction points in review

• In some cases ignored, other cases questioned PRA “technical adequacy”

• Some successes, following significant friction and/or escalation:

• GDC 27, long-term reactivity control for remote chance (<E-6/ry) of “return to power”
[see SECY-18-0099]

• Single failure assumption as applied to “inadvertent actuation block” device [see SRM-
SECY-19-0036]

3. RISK-INFORMED REVIEW
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SUMMARY

NuScale successfully completed DCA process, with safety 
approval on a novel SMR design in 3.5 years

Existing regulatory framework presented challenges but worked

Changes to requirements, processes, and implementation are 
needed to make reviews more efficient
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THANK YOU

Gary Becker

gbecker@nuscalepower.com

Bob Temple

btemple@nuscalepower.com
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OVERVIEW

 Interface between Nuclear and Maritime Law

 Threshold Questions

 Transit State Considerations

 Gaps and Analysis

 Threats and Hazards

 Summary
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INTERFACING NUCLEAR AND MARITIME LAW
 FNPPs marry together the fields of nuclear law and maritime law through 

transport and deployment

 Defining a FNPP 

 Nuclear and Maritime international frameworks

 Operating a FNPP in the maritime domain

 Siting at a port facility vs. territorial waters (12 NM)

 Emergency Planning Zone (EPZ) vs. Maritime Security Zone (MSZ)

 Nuclear Safety/Security vs. Maritime Safety/Security

 Construction Standards

 Defense-in-Depth

 Emergency Planning and Response (EPR)

 Seaman status for Nuclear Reactor Operator
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THRESHOLD QUESTIONS AND INTERNATIONAL 
LEGAL FRAMEWORKS

 Threshold question, is a FNPP a vessel under 
international law?
 It depends

 Possible classification of a FNPP
 Cargo
 Facility
 Vessel
 Mobile Offshore Drilling Unit (MODU)

 Safety and security measures will largely 
depend on its deployment and configuration
 Connected to the tugs or freestanding
 In a port or within territorial waters 
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 International Maritime Dangerous Goods Code
 Safe Carriage of Irradiated Nuclear Fuel, Plutonium 

and High-Level Radioactive Wastes on Board Ships
 International Ship and Port Facility Security Code

 Key International Instruments to Consider
Nuclear Law:
 CNS (inapplicable)
 Early Notification and Assistance
 CPPNM and its Amendment
 ICSANT

Maritime Law:
 UN Convention on Law of the Sea (UNCLOS)
 Safety of Life at Sea (SOLAS)
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TRANSIT STATE CONSIDERATIONS

 A Multi-State issue

 Maritime Transport (Territorial Waters, Exclusive Economic Zones, High Seas)

 International Awareness to Transit State Considerations

 CPPNM/A

 Joint Convention on Spent Fuel Management

 Regional Transboundary Agreements on Radioactive Waste 

 UNCLOS

 Innocent Passage and Freedom of Navigation

 A history with this doctrine and transport of nuclear materials during the 1960s and 1970s
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GAPS AND ANALYSIS

 Key Findings

 Gaps and limited interface and between 
maritime and nuclear in international legal 
framework

 Concerns of extraterritoriality for FNPP 
deployment 

 Unclear EPR frameworks for a port vs. remote 
deployment
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 Classification (vessel vs. cargo vs. platform)

 Physical Protection requirements

 Extraterritorial deployment can complicate Fundamental 
Principle A of CPPNM/A

 Transit State Considerations

 Design and Construction Specifications

 ISPS Code vs. Nuclear Security Series

 INF Code vs. Regulations for Safe Transport of Radioactive Material 
vs. Orange Book

 International Instruments highlight gaps with respect to FNPP 
deployment

 Gaps exist between Maritime and Nuclear guidance and 
recommendations
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THREATS AND HAZARDS TO A FNPP

 Threat, while analogous to land-based NPPs, take on added complexity because of the remoteness of the attack 
and added jurisdictional and response challenges

 Threats to an FNPP

 Attempts to Sink the FNPP as an attack on critical infrastructure

 Attempts to Sink the FNPP in transit

 Hijacking the FNPP for ransom

 Insider threat disabling the FNPP either through its operation or indirectly during transport (disabling the tugs)

 Attacking maritime systems that render the FNPP unable to maintain buoyancy 

 A non-radiological but highly consequential event: disabling or sinking the FNPP without compromising nuclear 
safety but disrupting maritime commerce in a busy maritime corridor (Singapore, Suez, Mediterranean)
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SUMMARY AND NEXT STEPS

 Identify the what? 

 What is being regulated? 

 Identify the who? 

 Who is responsible for regulating?

 Identify the how? 

 How do we regulate with the existing international framework?

 If the international framework as constituted is insufficient, what is needed to ensure FNPPs are 
properly regulated for both transport safety and security?
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THANK YOU

QUESTIONS?

Contact Information:

Marc Fialkoff Jason Karcz
Oak Ridge National Laboratory Oak Ridge National Laboratory
fialkoffmr@ornl.gov karczjj@ornl.gov
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CHALLENGES AND MAJOR ISSUES FACED BY 
CONTRACTING PARTIES TO THE SAFETY CONVENTIONS 
OVER THE PAST TWO DECADES

Judit Silye

Legal Officer
Nuclear and Treaty Law Section, IAEA Office of Legal Affairs
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CONTENT

Past Review Meetings

CNS

Joint Convention

Common Issues
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Adopted: 1994

Entered into force: 1996

65 Signatories 

91Contracting Parties

Adopted: 1997

Entered into force: 2001

42 Signatories 

88 Contracting Parties
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PAST REVIEW MEETINGS

Convention on Nuclear Safety 

 1st Review Meeting (12 - 23 April 1999) 

 2nd Review Meeting (15 - 26 April 2002) 

 3rd Review Meeting (11 - 22 April 2005) 

 4th Review Meeting (14 - 25 April 2008) 

 5th Review Meeting (4 - 14 April 2011) 

 6th Review Meeting (24 March - 4 April 2014) 

 7th Review Meeting (27 March - 7 April 2017) 

Joint Convention

 1st Review Meeting (3 to 14 November 2003) 

 2nd Review Meeting (15 to 24 May 2006) 

 3rd Review Meeting (11 to 20 May 2009) 

 4th Review Meeting (14 to 23 May 2012) 

 5th Review Meeting (11 to 22 May 2015) 

 6th Review Meeting (21 May to 1 June 2018) 

 7th Review Meeting (27 June to 8 July 2022) 
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Postponement of the Review Meetings
CNS               Joint Convention

20-31 March 2023     27 June – 08 July 2022
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CONVENTION ON NUCLEAR SAFETY 

Major Common Issues
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Independence of 
the Regulatory 

Body

Adequate 
Financial and 

Human Resources

Quality 
Management 

Systems
Safety Culture

Knowledge 
Management 

Bilateral and 
International 
Cooperation

Ageing 
Management Transparency 
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JOINT CONVENTION

Overarching Common Issues

INTER JURA CONGRESS 2022 

INTERNATIONAL NUCLEAR LAW ASSOCIATION – U.S. CHAPTER

Independence of 
the Regulatory 

Body

Adequate 
Financial and 

Human Resources

Implementation of 
National 
Strategies

Funding Schemes 
for 

Decommissioning

Legacy Waste Knowledge 
Management 

International 
Cooperation

Long Term 
Management of 

DSRS 

Public 
Involvement and 

Engagement
Disposal Facilities
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COMMON ISSUES
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Independence of the Regulatory Body

Adequate Human and Financial Resources

Knowledge Management

Transparency – Public Involvement 

International Cooperation
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WHAT IS THE SIGNIFICANCE OF “LOCAL CONSENT” FOR THE 
EXTENDED OPERATION OF NUCLEAR POWER PLANTS

Tokishiro Takao
Researcher
Japan Energy Law Institute
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AGENDA

I. INTRODUCTION: Need for the extended operation to maintain the nuclear industry

II. Some questions on the extended operation procedure

III. Facts about local consent and prior approval

IV. The significance of local consent

V. The developing prior approval to facilitate the extended operation procedures

VI. Conclusion
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Ⅰ. INTRODUCTION : Need for the extended operation to maintain the nuclear industry
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◎ Operation period of NPPs：Forty (40) years，
One-time extension for up to twenty (20) years 

（Article 43-3-32, Act on the Regulation of Nuclear Source Material, Nuclear Fuel Material and Reactors (the Reactor Regulation Act)）

→The number of years followed the U.S. legislation, but now some NPPs in the U.S. have exceeded sixty (60) years.

The ways to maintain the nuclear industry
・ Introduction of new conventional reactors

→ It is severe due to more mountainous areas and fewer plains in Japan.

・ Introduction of SMRs
→ It is not suitable at this stage because of introduction cost.

・ Extended operation
→ A legally possible option  ・recovering on operators investment  

・decarbonise power supplies.

→ Extended Operation would be the feasible best way to maintain Japanese nuclear industry. 
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II. Some questions on the extended operation
procedure 
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◎ Many of the NPPs have stopped since the Fukushima accident.
→ Operators must obtain permission to extend the operation period and to operate NPPs.

Procedure (i) : Application for the extended operation to Nuclear Regulatory Association(NRA) 
→ (the Reactor Regulation Act, article 43-3-32) After approval by the NRA, the period can be extended for twenty (20) years.

Procedure (ii) : Completion of regulatory requirements
→ (the Reactor Regulation Act, article 43 and enforcement regulations)

All NPPs cannot start operation without passing the nuclear safety requirements.

Procedure (ⅲ): Obtaining prior approval to extend the period 
from the local governments where the NPP is located : informal

Focus on procedure (ⅲ)
on the next page.
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◎ Prior approval is a method of indicating local consent.
・The head of the local governments represents the will of the residents

with regard to the nuclear project under consideration.

Questions in this presentation

Q1: Why does not the national make local consent and prior approval formal?

Q2: What is the significance of local consent for the extended operation
- is there any legal significance in obtaining it?

Q3: What are the issue and expectation of the method of obtaining such consent?
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Ⅲ. Facts about local consent and prior approval
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◎ Nuclear power projects need local residents’ understanding and cooperation.
・ The Introduction, operation and decommissioning have a significant impact on the local economy.

Q1: Why does not the national make local consent and prior approval formal?

A1:  According to the Nuclear Reactor Regulation Act, 
the NRA collectively examines whether a NPP is only scientifically safe to operate or not. 

→ The choice is based on the State's desire to consolidate authority for examining the scientific 
safety.

Result
The will of the locals has been Informally reflected by prior approval.

→ For operator’s decisions in significant changes related to the operation of NPPs

e.g.) start operation, extended operation
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◎ Safety agreements
・ voluntarily concluded by operators and local governments (prefecture, city, town or village).

･ are not necessary under the nuclear safety regulation.

→ Prior approval clauses are included in the safety agreements. 
・Necessary for starting or extended operation

⇒ Fact
Almost all operators and local governments have concluded such agreements, 
and the NPPs are started operation after obtaining prior approval from the target governments.

→ Operators are practicing such informal procedures.
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◎ Process of the prior approval
Form (as opposed to fact)

・Discussions between the operators and the local governments on the issues (e.g. the extension, operational safety)

⇔Fact
・Issues other than the extended operation are a condition of prior approval.

e.g.) Mihama Unit 3 （only one that completed the extended operation procedures）

The governor of prefecture requested the operators to report the plan on the interim storage facility of spent fuel outside the prefecture. 

◎ Circumstances where operators find it hard to refuse the governors’ requests

→ Concerns that requests other than the operation may be raised, depending on the political thinking of the local government.

These circumstances lead to business risks for the operator.
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Ⅳ.  The significance of local consent
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◎Q2: What is the significance of local consent for the extended operation : are prior approvals legally binding?
A2: Yes and No, there are both sides.

・Theories
deny the legal binding.

・Case : Sendai High Court Decision, October 23, 2020

Plaintiff: Local residents vs          Defendant: Local governments

- seeking an injunction against prior approval for the resumption of Onagawa NPP

The court’s decision
did not injunction the prior approval of the local governments to operate Onagawa, 
but held that the prior approval procedure was a legal obligation.

Reference : “Agreement on Safety Assurance around Onagawa NPP”

Article 12 When Tohoku Electric Power intends to construct new or additional nuclear reactor 

facilities or related facilities, it shall consult with and obtain the consent of the local prefecture, city or town in advance.
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Attitude and activities for local consent

Operators Public hearing activities aimed at the locals, participation in locals’ festivals and other events
Local governments Conference sessions for local residents
The national Grant to local governments for Fostering understanding of nuclear power projects

(regulations on the granting of grants for coexistence in areas where nuclear power generation facilities are located)

Views of operators, local governments and the national for local consent.

◎ Each of three attaches great importance to local consent.

Operators and Local governments: 

・Promoting the understanding of the local residents → prior approval 
・Reflecting the will of the locals in the prior approval

→ Considering its importance, operators are obtaining the prior approval (supplement to A1).

The national: 

・Indirect support for the promotion of local consent and local understanding through grants to local 
governments
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◎ Q2: What is the significance of local consent for the extended operation

A2: Local consent must have highly political rather than legal in nature.

・Local governments judge the operator’s decision-making from a political perspective.

・The NRA’s examinations are based solely on a scientific perspective

・The legally binding force of prior approval needs to be examined, 
but in practice, the operators have obtained it even if it is not legally binding.
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◎Why locality has a priority

・After obtaining local consent, the operators want to appeal to the public for the safety of their NPPs.

・Limiting the approval target area is useful for not diminishing the reflection of the will of the local residents.

Location Characteristics : NPPs away from large consumption centres.
→a public perception ： the will of local residents around NPPs.

◎Q3: What are the issue and expectation of the method of obtaining such consent?
Issue: No clear provision on the scope of “local” regarding residents’ consent.

→ Some local governments next to those with which agreements have been concluded 
calls for the expansion of the target governments, aiming to conclude safety agreements.
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V. The developing prior approval to facilitate the extended operation procedures
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◎When the prior approval will be legally permitted

・The local governments would have a certain degree of authority over nuclear safety regulation.

→The significance of consolidating the authority to the NRA is being questioned?

・The local governments should consider the extent to which they can request as a condition of giving their consent.

→Does it cancel out advantages of being informal? 

◎ Q3: What are the issue and expectation of the method of obtaining such consent?

My expectation :
Rather than the legislative considerations, the latter point, especially differences in the 
severity of the conditions of the approval, should be reconsider for the facilitation of the 
extended operation procedures.
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◎ Some local governments have set ordinances
and are about to hold referendums on the question of whether or not to operate NPPs.

Advantages and disadvantages in terms of facilitating procedures compared to prior approval

・The local governments may advocate referendums when they have doubts about reflecting the will of the locals.

→Operators need to conduct daily activities to understand the local residents in relation to nuclear power 
projects.

Reference: referendum as a method of obtaining local consent other than prior consent.

Advantages Disadvantages

・Easier to reflect the will of residents
・Even better if the residents vote voluntarily and not according to law

・Unclear whether voluntary referendums are reflected by 
the head of state as an official decision

・Take time to complete the procedure

・The extent of the “locality” where votes should be cast is unclear
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Ⅵ. Conclusion 
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・The local consent is more political than legal in nature.
The national separates it from the formal scientific examination by the NRA.

→ Japanese model of nuclear safety regulations

・For the facilitation of extended operation procedures (especially about the prior approval)

・Clarification of the scope of the “local”
・Establishment of conditions which local governments can require operators for the prior approval
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Tokishiro Takao
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NUCLEAR LAW & EPR (EMERGENCY  PREPAREDNESS   AND  RESPONSE)

Houcem Eddine EZZOUCH – PH student – Law faculty of Sfax (TUNISIA)
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AGENDA

Introduction

How nuclear law  does  support 
EPR ?

-At International level

. Binding legal provisions

. Non binding provisions

-At National level 

. For preparedness purpose

. For response and afterward 

- Challenges
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INTRODUCTION
Nuclear law is deemed to be the 
law of confidence.

Nuclear law through its safety 
provisions and processes tries to 
avoid nuclear incidents or accidents

But, despite all taken  procedures 
and precautions to realize safety 
and security during those uses, 
emergency situations can occur, 
any time and everywhere
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EPR & INTERNATIONAL LAW 
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• 1. Binding provisions : are the ones which came from international 
conventions or treaties.

• The 2 most important conventions in EPR are “twin” Vienna conventions of 
1986: Early notification convention and assistance convention

• Both conventions were widely used in nuclear or radiological 
emergencies  (Fukoshima Daiichi nuclear accident ..)  

• The IAEA , having important responsibilities in these conventions  
developed many aspects of EPR under these two conventions like 
USIE, RANET, Convex exercises.

I- SUPPORTING EPR BY INTERNATIONAL NUCLEAR LAW
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• 2. Non binding provisions :  Recommendations and standards
• ICRP makes recommendations (publications) on RP during normal practice 

or response (ex: pub 96 Protection People against Radiation Exposure in 
the Event of a Radiological Attack)

• NEA/OECD

• IAEA provides standards (fundamentals/requirements/guidelines) such as 
General Safety Requirements (GSR pat 1 to 7 published in 2015)

According to IAEA - GSR part 7 dedicated to EPR -requirement n°2  “The 
government shall make provisions to ensure that roles and responsibilities 
for preparedness and response for a nuclear or radiological emergency are 
clearly specified and clearly assigned”

I- SUPPORTING EPR BY INTERNATIONAL NUCLEAR LAW -2
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• Non binding provisions cont’:  Recommendations and standards -2
• Non binding provisions are also taken under Code of conducts like “Code of 

Conduct on the Safety of Research Reactors” and the “code of conduct on 
the safety and security of radioactive sources”.  Even if , they don’t focus on 
EPR, they deal however with the role of regulatory bodies of member states 
in “establish criteria for intervention in emergency situations”. They received 
a large political support, but remain non binding.

• In order to apply requirements such as GSR part 7 and then reach EPR 
objectives, governments, according to its Paragraph 1.12, are supposed to 
adopt legislation and establish regulations, based one these requirements.

I- SUPPORTING EPR BY INTERNATIONAL NUCLEAR LAW -3
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EPR & NATIONAL LAW 

INTER JURA CONGRESS 2022 
INTERNATIONAL NUCLEAR LAW ASSOCIATION – U.S. CHAPTER

148



• For preparedness purpose:
• Legislation is the most relevant mean for allocate roles and responsibilities, 

for preparedness phase

• In addition, licensing process is the best way for Regulatory Authority to be 
sure that emergency plan is in place: Radioactive sources users will not be 
granted a license unless he provides an EPR plan and/or EPR relevant 
procedures’ documents. This should be clearly assigned in legal document

• Regarding the place of EPR within legal documents, emergency plan and 
other preparedness, according to legal system of countries, can be found in 
a devoted legal text (ex France decree n°2003-295 ) or in a part of a legal 
text related to peaceful uses of nuclear energy (ex UAE law n°6 of 2009). 

II- MANAGING EPR BY NATIONAL NUCLEAR LAW
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• For preparedness purpose - cont’d :
• In general, legal documents are published in official gazette however emergency 

plan (if it’s considered a legal/official document) is not to be published in detail for 
the wide public. Equilibrium should be found between what to publish and what to 
be kept restricted for security reasons. That’s why many countries publish only 
approval document of the plan.

• It’s obvious that emergency plans are of two kinds: the national emergency plan and 
the user or facility emergency plan. Concerning user plan legislation or regulation 
can promulgate a regulation model to help user better elaborate their plan and 
standardize these plans. 

II- MANAGING EPR BY NATIONAL NUCLEAR LAW – CONT’
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• For response and afterward phases:
• Legislation defines the organization charged of emergency response . It 

can be the same party designated for preparedness. 

• Hence, law put in place coordination mechanism which is crucial for 
response success.

• Nuclear law also fix the liability afterward and guaranties compensation for 
victims should it be a nuclear or a radiological incident/accident.

II- MANAGING EPR BY NATIONAL NUCLEAR LAW- CONT’
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• Bad legislation can hamper EPR development:
• In case of gap there will not be any organization defined by law for 

managing nuclear or radiological emergencies.

• In case of overlap there will be many responsible organizations to play the 
same role… In Tunisian legal overlap case, exists two legal framework for 
EPR: One less recent but specific (radiation protection legislation 1981 and 
regulation 1986)  The other one is more recent but general – deemed as all 
hazard system (legislation 1991 and regulation 1993) . These two 
frameworks allocate responsibilities in EPR for 2 different  bodies 
(Radiation protection national commission chaired by Minister of health) 
and (permanent commission chaired by Minister of interior) after more than 
3 decades, confusing situation is still there. EPR system couldn’t get better.

III- CHALLENGES
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SUMMARY
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Both International and national law support EPR development .

International law through its binding and non binding rules is enhancing EPR 
At national level,  law is supposed to be the best framework for  EPR,  both
for preparedness and response purposes. 

However an incomplete/non comprhensive legislation can be a hard 
obstacle in front of EPR establishing and strengthening.
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THANK YOU

Houcem Eddine Ezzouch

ezzouche.houcem@africamel.net
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INDIA’S NUCLEAR REGULATORY FRAMEWORK AND POLICY OPTIONS

Presenting author: Mr. Shreyas Jayasimha Founding Partner, Aarna Law

Co-author: Bhavya Chengappa, Advocate, Aarna Law
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This presentation has been prepared for general informational purposes only. The information

contained in this presentation does not, and is not intended to, constitute legal advice.

This information is not intended to substitute professional legal advice and does not create any

attorney-client relationship.

DISCLAIMER
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INTRODUCTION
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• Principle of no-fault liability; strict liability regime

• Indigenously developed

• GoI controlled

• FDI permitted for manufacturing equipment and supplies

SALIENT FEATURES OF INDIA’S NUCLEAR POWER REGIME
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INDIA’S NUCLEAR POWER PROGRAMME
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Formulated in 1954 to exploit abundant Thorium reserves through a sustainable fuel cycle (as a Uranium alternative)

• Stage-1:

• Status: commercially viable;

• Uses domestically available Natural Uranium in PWHR which produce 239Pu as a by- product

• Stage-2:

• Status: 500 Mwe prototype FBR attained design power level (Kalpakkam; Mar. 2022)

• Use 239Pu by-product as fuel in FBRs to produce more 239Pu than required for consumption

• Stage-3:

• Status: Research underway

• Use excess 239Pu with Thorium to produce 233U fuel

INDIA’STHREE-STAGE NUCLEAR POWER PROGRAMME
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https://dae.gov.in/node/212;
FBTR attains design power level at 40 MWt, https://theprint.in/india/fbtr-attains-design-power-level-at- 40-mwt/864212/
Department of Atomic Energy: Three Stages of Indian Nuclear Power Programme, https://dae.gov.in/node/212;
FBTR attains design power level at 40 MWt, https://theprint.in/india/fbtr-attains-design-power-level-at- 40-mwt/864212/
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• Spurred by:

• Soaring fuel prices

• Recurring power shortages

• Global climate change commitments – India has committed to reduce Emissions Intensity of its GDP by

45% by 2030, from the 2005 levels

• Move away from conventional fossil fuels (coal)

• All exacerbated by the Russia-Ukraine conflict.

• Indigenous, predominated by public sector entities (design, construction, commissioning and operation) under

DAE administrative control.

• Private entities act (as junior equity  partners) in conjunction with GoI owned/controlled entities to supply

components, equipment and ancillary works contracts.

GROWTH
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https://pib.gov.in/PressReleaseIframePage.aspx?PRID=1847812Press Information Bureau of India: Press Release, Aug. 03, 2022, https://pib.gov.in/PressReleaseIframePage.aspx?PRID=1847812
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• Capital investment for NPP funded with a debt-to-equity ratio of 70:30

• Equity funded from internal resources of NPCIL + budgetary support from GoI

• Foreign direct investment in atomic energy activities/sector prohibited.

• “No  restriction  in  FDI  in  the  nuclear  industry  for  manufacturing  of equipment and providing other supplies

for nuclear power plants and related other facilities”

FOREIGN DIRECT INVESTMENT
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Release: ‘Investment in Atomic Energy’, Sept. 2020; Department of Atomic Energy, Press
https://www.pib.gov.in/PressReleasePage.aspx?PRID=1655136
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LEGISLATIVE FRAMEWORK
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• India ratified the Convention on Supplementary Compensation for Nuclear Damage in 2016

• Legislation:

• The Atomic Energy Act, 1962

• The Civil Liability for Nuclear Damage Act, 2010:

• The Civil Liability for Nuclear Damage Rules, 2011

LEGISLATION
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Department of Atomic Energy, Press Release: ‘Investment in Atomic Energy’, Sept. 2020;
https://www.pib.gov.in/PressReleasePage.aspx?PRID=1655136
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• For the development, control and use of atomic energy

• Discovery of U orTh shall be brought to GoI’s attention within 3 months.

• Licenses granted only to a Dept. of GoI or any authority/ institution/ corporation established by GoI, or a GoI

owned/controlled company

• Private entities may participate in the designing, manufacturing or production of prescribed equipment.

• Has overriding effect on other laws

THEATOMIC ENERGYACT, 1962
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Department of Atomic Energy, Press Release: ‘Investment in Atomic Energy’, Sept. 2020;
https://www.pib.gov.in/PressReleasePage.aspx?PRID=1655136
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• Scope –

• Provide for civil liability for nuclear damage and prompt compensation to the victims;

• through a no-fault liability regime channeling liability to the operator;

• appointment of Claims Commissioner, establishment of Nuclear Damage Claims Commission

• Defines “operator” - who has been granted license to operate the nuclear installation under the AE Act. (i.e., GoI,

authority/ corporation established/owned by GoI).

• Under certain circumstances the consignor is deemed to be the operator during transit of material.

• Establishes a Claims Commissioner to receive and adjudicate claims for compensation

• CLND Act in addition to and not in derogation of any other law in force (Section 46)

• Operators remain liable for claims under other civil, criminal and/or tort laws. Nothing expressly prevents claims

against suppliers under any other law.

THE CIVIL LIABILITY FOR NUCLEAR DAMAGEACT (2010) AND RULES
(2011)
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AREAS OF HEIGHTENED LEGAL SENSITIVITY
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• Intellectual Property Rights

• Channeling liability

• Operator’s Right of Recourse

• Compatibility with international liability framework

AREAS OF HEIGHTENED LEGAL SENSITIVITY
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Department of Atomic Energy, Press Release: ‘Investment in Atomic Energy’, Sept. 2020;
https://www.pib.gov.in/PressReleasePage.aspx?PRID=1655136
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• Dual-use technology – suited for civil and armed forces purposes

• Every invention in the field of atomic energy deemed to have been conceived by GoI

• Prohibits grant of patents useful to or relate to production of atomic energy, radioactive substances, etc. (Section
4, Patents Act, 1970; Section 20, AE Act)

• GoI can inspect pending patent applications, direct Controller to refuse grant of patent

• Patent applications in foreign jurisdictions – applicants required to obtain prior permission from GoI before
applying or communication invention

• Disincentivizes innovation and industrial collaboration

• Sans patentability – inventions protected by confidentiality clauses/ agreements.

INTELLECTUAL PROPERTY RIGHTS
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• Strict; no-fault liability

• Exemptions to liability of operator:

• Grave natural disaster of exceptional nature, armed conflict, hostility, civil war, insurrection or terrorism

• Damage suffered by a person on account of his own negligence / acts.

• Limits on quantum of liability of operators per incident is capped depending on type of reactor/ activity:

• GoI liable for damage where liability exceeds these limits on operators’ liability up to a maximum of SDR 300 million (GoI may
take additional measures if it exceeds this)

• Nuclear Liability Fund set up – INR 20 billion corpus

CHANNELING LIABILITY
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10 MW and above reactors INR 15 billion

Spend fuel processing plants INR 3 billion

Research reactors below 10 MW, fuel 
cycle facilities and transportation

INR 1 billion
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• Optional; operator not obligated to exercise

• Available where: (Section 17, CLND Act)

• Express provision in a contact in writing

• Nuclear incident a consequence of an act of a supplier/his employee (including material with patent or latent

defects/ sub-standard services)

• Individual’s act or omission with intent to cause nuclear damage

• Rule 24 – right of recourse capped at operator’s liability under Act

• “supplier” not defined in Act; wide definition in Explanation 1 to Rule 24

• MEA released FAQs: a system designer and technology owner may assume the role of the supplier on behalf of all

vendors

OPERATOR’S RIGHT OF RECOURSE
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on CLND Act 2010; Department of Atomic Energy: FAQs Version 2.0
https://www.mea.gov.in/Images/amb1/FAQ_FOR_WEBSITE.pdf (last visited on Sept. 13, 2022).
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• Convention on Supplementary Compensation for Nuclear Damage (India ratified in 2016)

• Contracting Parties shall ensure compensation in respect of nuclear damage per nuclear incident by
safeguarding the availability of a minimum of 300 million SDR at any time prior to the nuclear incident

• National laws (CLND Act particularly) in compliance with Convention

• Criticism: Legislation intends for the Central Government to act as supplier, operator, regulator and,
to some extent, adjudicator of claims

COMPATIBILITYWITH INTERNATIONAL LIABILITY FRAMEWORK
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CONCLUDING REMARKS
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• Incentivizing India’s civil nuclear programme

• Commissioning delays

• Cultivated rich talent pool in research, design, engineering and technology

• Increase liaisons with international organizations

• Draw inspiration from India’s space sector

• Privatization inevitable

• Permitting FDI (albeit partially) – a step forward

COMMENTS
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THANK YOU

CONTACT US:

MAIL@AARNALAW.COM

DISCLAIMER - This presentation has been prepared for general informational purposes only. The information contained in this presentation
does not, and is not intended to constitute legal advice.
This information is not intended to substitute professional legal advice and does not create any attorney-client relationship.

⎊ Bengaluru
No. 5, Second Main Road, Vyalikaval

Bengaluru — 560 003
+91 80 23368494 / +91 80 23566792
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No. 53, Sundernagar

New Delhi — 110 003
+91 11 43505878

⎊ Mumbai
No. 109, DBS Heritage Prescott

Road, Fort, Mumbai
— 400 001

+91 22 40779109

Singapore
28 Maxwell Road

#02-24 Maxwell Chambers Suites
Singapore 069120
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THE NUCLEAR REGULATOR

 A regulator must possess the attributes necessary for 
correctly applying national laws and regulations designed to 
protect public health, safety and the environment 

 The establishment of a legally based, independent, fully 
resourced and technically competent regulatory body is a 
fundamental element of nuclear regulation

 What does effective independence look like?
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“An authority or a system of 
authorities designated by the 
government of a State as having 
legal authority for conducting the 
regulatory process, including 
issuing authorizations, and 
thereby regulating nuclear, 
radiation, radioactive waste and 
transport safety”

IAEA Safety Glossary
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PURPOSE OF THE REGULATOR

 What are the challenges in countries new to 
nuclear to establish a regulator with ensuring 
adequate financial and human resources to fulfil 
its responsibilities?
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“to ensure that, within their 
countries, activities related to the 
peaceful use of nuclear energy 
are carried out in a safe manner, 
in accordance with international 
safety principles and with full 
respect of the environment”
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WHAT ARE THE OPTIMUM STEPS THAT REGULATORS IN COUNTRIES NEW 
TO NUCLEAR DEVELOPMENT CAN TAKE TO ESTABLISH REGULATIONS, 
GUIDES AND POLICIES?
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Requirement 33: Review of regulations and guides

Regulations and guides shall be reviewed and revised as necessary to keep them up to date, with 
due consideration of relevant international safety standards and technical standards and of 
relevant experience gained

Requirement 34: Promotion of regulations and guides to interested parties 

The regulatory body shall notify interested parties and the public of the principles and 
associated criteria for safety established in its regulations and guides, and shall make its 
regulations and guides available

Requirement 32: Regulations and guides

The regulatory body shall establish or adopt regulations and guides to specify the principles, 
requirements and associated criteria for safety upon which its regulatory judgements, decisions and 
actions are based
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Q AND A

 What steps can all parties take to ensure satisfactory and expedient progress is 
made to regulate large scale NPPs? 

 Can anything be done differently for SMRs?
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INTERNATIONAL BEST PRACTICE – OECD NEA

• An OECD NEA report on the Characteristics
of an Effective Nuclear Regulator

• Describes the roles and responsibilities,
principles and attributes of an effective
nuclear regulator
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FOUNDED IN 1873, WE STAND ON THE SHOULDERS OF NEARLY 150 YEARS 
OF ACHIEVEMENT, BUT WE NEVER REST ON OUR REPUTATION.
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OUR GLOBAL FOOTPRINT
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30+ OFFICES 
ACROSS 17 
TIME ZONES

150+
SENIOR 

LAWYERS

1000+
ASSOCIATES

& OTHER LAWYERS

400
LEGAL

PROFESSIONALS

700
PARTNERS
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SERVICE IS OUR CULTURE

 BTI CLIENT SERVICE 30 AMONG the TOP law firms For 20 consecutive years (2002–2022)

 MOST PRESTIGIOUS LAW FIRMS Vault Guide to top 100 law firms (2014–2022)

 TOP 10 US Law firm brand index Acritas (2022)

 400+ LAWYERS RECOGNIZED CHAMBERS & PARTNERS (2022)
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79

FORTUNE 100
Clients include 
nearly 90%
of the Fortune 100
companies—
including

9
OF THE TOP 10

19
OF THE TOP 20

FORTUNE 500
Clients include

66%
of Fortune 500 
companies

FORTUNE 
GLOBAL 100
Clients include 

66%
of Fortune Global 
100 companies

FORTUNE 
GLOBAL 500
Clients include nearly 
50% of Fortune 
Global 500 
companies

8
OF THE TOP 10

15
OF THE TOP 20
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15 AREAS OF SERVICE
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Antitrust & Competition

Corporate & Business Transactions

eData

Employee Benefits/Executive Compensation

Energy & Project Development

FDA & Healthcare

Finance

Intellectual Property

Investment Management

Labor & Employment

Litigation

Private Client

Structured Transactions

Tax

Telecommunications, Media & Technology
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9 SECTORS HIGHLY FOCUSED COLLABORATION
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Education

Energy

Financial Services 

Healthcare 

Life Sciences 

Retail & Ecommerce

Sports

Technology

Transportation 
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ENERGY SECTOR FOCUS – IT’S WHAT SETS US APART

 Morgan Lewis maintains a heightened focus in the energy industry
 Industry teams, priorities, meetings, calls, etc.

 This focus means our attorneys – whether they be litigators, bankruptcy, intellectual property, corporate, 
finance, or labor and employment lawyers – have deeper understanding of emerging issues
 Understand the legal issues as well as the industry and business issues

 It also provides for efficient/cost-effective service
 No learning curve
 Appropriate staffing/deep bench

 Client-focused philosophy 
 Coordination with in-house personnel
 Prompt responses and effective communication
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NUCLEAR ENERGY

• Morgan Lewis represents the companies that own and operate the majority of the installed nuclear
generating capacity in the United States on a full range of nuclear regulatory and related litigation and
transactional matters.

• Clients include owners and operators of significant nuclear generation, as well as fuel cycle vendors and
companies specializing in nuclear decommissioning.

• Nuclear materials regulation in many fields: medicine, manufacturing, sterilization, gas exploration, etc.
• We have been ranked in Band 1 for Energy: Nuclear (Regulatory & Litigation): Nationwide by

Chambers USA:  America’s Leading Lawyers for Business and have been so for more than a decade, longer than
any other firm.

• We have the know-how and commitment to guide the most challenging nuclear energy projects
through to success.
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NUCLEAR ENERGY

 New Reactors
 Large light water reactors

 Small modular reactors

 Advanced reactors

 Nuclear Plant Transactions
 Regulatory approvals

 Engineering, procurement, and construction contracts

 Operating Nuclear Plant Regulation
 Licensing, regulation, and related investigation and enforcement matters.

 Assist with recover from regulatory-imposed shutdowns and negative ratings from regulators

 License renewal, including second license renewal
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NUCLEAR ENERGY

 US Export Controls

 Nuclear Liability 

 Nuclear Waste Management and Decommissioning

 Radioactive waste management

 Decontamination & Decommissioning

 Financial assurance requirements, including trust fund management and tax treatment

 Enrichment and Fuel Cycle

 Uranium conversion

 Enrichment

 Manufacture of finished fuel products
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NUCLEAR ENERGY

 U.S. Department of Energy (DOE) Contractors

 Assist DOE’s largest contractors with an array of complex legal, regulatory, contractual, and operational issues, including 

 Nuclear-Related Employment Issues

 Investigate and defend claims of wrongdoing

 Whistleblower claims

 Re-engineering and downsizing issues

 Management training to detect and prevent retaliatory situations
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THANK YOU

CHAMBERS USA BAND 1 RANKING FOR MORE THAN A DECADE
SERVING THE ENERGY INDUSTRY SINCE 1887

Contact:  Alex Polonsky
alex.polonsky@morganlewis.com
+1.202.739.5830

• Licensing New Plants
• EPC Agreements
• Export Controls

• Decommissioning
• Investigations
• Nuclear-Related Employment

Issues

• Environmental Issues
• Nuclear Liability
• Plant Transactions
• Waste Management
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THE FUTURE OF NUCLEAR ENERGY AND THE ROLE OF NUCLEAR 
LAW

 The title of both my paper for this Congress and talk for you this afternoon is “The Future of Nuclear Energy and the 
Role of Nuclear Law”. Any time that I’ve mentioned this title to people they laugh because it seems clear to everyone 
else but me that I’ve bitten off way too much. And to those of you in this room who know me, you know that I don’t 
really understand moderation when it comes to these sorts of things. Hopefully I’m able to prove myself right.

 You’ve already heard a lot about the need for nuclear energy in the future, both from DG Magwood and Dr. Huff. But as 
you know, nuclear’s share of the global electricity supply has been declining. This is driven by two trends in advanced 
economies: (1) new nuclear capacity is not being added to the grid; and (2) the ageing nuclear fleets, largely built in the 
1970s and 1980s, are being retired.

 Some of the scenarios put forward for addressing climate change have called for as much as a doubling of nuclear 
capacity by 2050. To do that, we have to address the trends leading to nuclear energy’s decline. First, we have to build 
new capacity. And second, we need to focus on the current fleet of reactors and ensure their ability to stay online. This 
means we need to also concentrate our efforts on pursuing long-term operation.
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THE FUTURE OF NUCLEAR ENERGY AND THE ROLE OF NUCLEAR 
LAW

 This is nothing new or even particularly insightful. In fact, these are pretty traditional topics for all of us. Peri 
spoke to this as well during her keynote this morning. But, despite being the subject of countless meetings, 
conferences and debates, many of the same challenges continue to exist. These challenges are generally addressed 
from one of three perspectives – the technological, the economic or the policy – and they are often addressed 
separately. And all too often the solutions are left to the engineers, scientists, economists and policy makers.

 New approaches to problem solving are necessary, and this is where lawyers come in. In most instances, the 
challenges that engineers, scientists, economists and policy makers attempt to solve have critical legal dimensions 
that require expert legal support. But, lawyers are not always a part of the process. This often stems from 
antiquated notions of the role of a lawyer, especially in the nuclear field. Lawyers write contracts and negotiate 
agreements, but what value do they add to substantive nuclear issues? Lawyers can help draft high-level laws, but 
what utility do they have in drafting detailed regulations? Lawyers may be specialists in national dispute resolution, 
but what role do they play in international co-operation?

INTER JURA CONGRESS 2022 
INTERNATIONAL NUCLEAR LAW ASSOCIATION – U.S. CHAPTER

197



THE FUTURE OF NUCLEAR ENERGY AND THE ROLE OF NUCLEAR 
LAW

 This narrow conception of “the law” fails to consider the lawyer as the problem-solver, the solution-finder, the one who 
can synthesise information from multiple different angles to develop a path forward. Integrating legal counsel into the 
earliest stages of decision making not only helps to prevent legal issues from rising as obstacles down the line, but also 
enables more holistic planning and policy making at the outset.

 As we all know, the nuclear energy field is risk-averse by nature and for good reason. But, there seems to be a fear that 
including another layer of risk-averse lawyers into the mix can jeopardise progress. This doesn’t have to be the case. It 
should be a truth universally acknowledged in this field – lawyers included – that we simply cannot risk progress through 
inaction or indecision. There are innumerable ways nuclear lawyers – and by extension nuclear law – can and must 
contribute to the future of nuclear energy.

 Building new capacity and enabling LTO requires assistance from those with specific expertise in the field of nuclear law. 
But, to solve the challenges, nuclear lawyers must be knowledgeable in not just one of the discrete areas of safety, 
security, safeguards, and liability, but rather all of them. And not just all of them individually, but also in the 
interrelationships between these areas and how they inform and impact broader issues, like environmental protection 
and transport, among others. They must understand not only national law, but international law as well. They must 
recognise the lines of distinction between hard law and soft law, and when and where to make use of each.
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THE FUTURE OF NUCLEAR ENERGY AND THE ROLE OF NUCLEAR 
LAW

 Being a subject matter specialist will not move the needle these days, but having a holistic understanding of the universe 
of issues will. As such, nuclear lawyers will need to embrace and embody the positivity of the old adage: “A jack of all 
trades is a master of none, but oftentimes better than a master of one.”

I. Small modular reactors

A. Legal frameworks for licensing and regulation
 With that introduction, let’s start out by thinking about the first challenge – adding new capacity. Now, when we speak about new 

capacity, it’s not about building some new capacity, but rather an abundance of new capacity. This is not about building a few plants; 
it’s about building hundreds of plants. The world has not seen nuclear energy construction growth like that in decades. 

 Future nuclear capacity must come in different forms to meet different needs. But, for our purposes, I’ll just address SMRs, which we 
all know have numerous advantages. However, despite the many opportunities, there are a number of outstanding challenges, mostly
related to economics, which is heavily reliant on the economies of series. While that portends a great deal of work ahead for the 
engineers and financiers, there is a significant role that can be played by legal experts proficient in nuclear law regarding the licensing 
and regulation of SMRs at a national level and addressing potentials for harmonisation of licensing and regulatory frameworks
internationally. 
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THE FUTURE OF NUCLEAR ENERGY AND THE ROLE OF NUCLEAR 
LAW

 And the economies of series relates to the legal work as well; regardless of whether it is 1 or 100 SMRs in a country’s 
future, teams of lawyers are still required to work hand-in-hand with the technical staff of multiple different government 
bodies to review existing frameworks to determine its adaptability to the deployment of SMRs.

i. National legal frameworks

 Most national legal frameworks for licensing and regulating nuclear power reactors are based on large single-unit light-
water reactors. Although there are a number of SMR designs that are LWR-style designs, there are many other unique 
and novel designs that differ substantially from the current fleet. Such design differences will translate into necessary 
deviations from the current licensing and regulatory regime.

 Questions often arise with respect to specific licensing issues, such as emergency planning zone size, staffing 
requirements and site security requirements. How SMRs should be licensed and regulated to ensure safety is a technical 
question. Whether the existing framework must be changed to accommodate SMR licensing and regulation is a legal 
question.
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THE FUTURE OF NUCLEAR ENERGY AND THE ROLE OF NUCLEAR 
LAW

Determining the adequacy of current legal frameworks to support SMR deployment depends on whether such legal 
frameworks are flexible enough to adapt to SMRs without needing to re-write laws, acts, regulations, decrees, 
ordinances, codes, standards, etc. 

There is precedent for this type of unique – or not so unique – situation, however. In 1973, Offshore Power Systems 
submitted a licence application to the US NRC for a manufacturing licence to construct eight floating nuclear power 
plants to be built on an assembly line and undergo testing at the manufacturing site and subsequently be towed to 
selected sites in the Atlantic Ocean. Over the course of nine years, the US NRC issued a safety evaluation report and 
a three volume final environmental statement, it held a hearing on the licence application, and ultimately in 1982 
issued the first manufacturing licence to Offshore Power Systems. In the end, however, the project was cancelled due 
to decreased electricity demand and the impact of the Three Mile Island accident. While the licensing process may 
not have been perfect, repeatable, or even advisable to follow today, it is a data point that suggests that today’s 
circumstances do not present insurmountable obstacles.
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 This may all be simpler – in a way – for new entrant countries since they are starting with a relatively blank slate 
rather than trying to adapt something old to fit something new, unique, and still undefined. But joining 
conventions, passing laws, setting up a competent regulatory body and adopting regulations takes time. Under the 
traditional IAEA rubric it is expected to take 10-15 years, though the nature of SMRs may shorten this time 
frame. Regardless of the time it takes, it will still require substantial legal expertise to enable these national 
nuclear programme infrastructure issues to be resolved.

ii. International harmonisation

 Co-existent with the discussion of national legal frameworks is the discussion of international harmonisation. Why 
is harmonisation so important? Last year, the IAEA found that there were approximately 70 SMR concepts under 
development. The economic competitiveness and commercial viability of SMRs is reliant upon the economies of 
series. Building 1 each of 70 different designs presents a very different economic picture than building 70 of only 1 
design.
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Besides just picking the few right designs and focusing efforts there, the designs that are selected must meet the regulatory
requirements in the country where they will be located. If SMR vendors can focus design changes solely on site-specific 
characteristics rather than on different licensing and regulatory requirements in countries A, B, C and D, global markets and
global supply chains can be facilitated.

There are two dimensions to this discussion. First, at a high level, can national licensing and regulatory frameworks be 
harmonised internationally? Second, will the licensing authority be able to rely on safety assessments performed by another 
country? 

The first dimension – the true harmonisation of legal frameworks – may be too difficult to address in practice. At an 
international level, there is no forcing function for harmonisation. At the national level, in most countries it is a difficult 
enough endeavour to amend laws; and modifying regulations is not always a simple – or quick – task either. Including an 
additional layer of international collaboration to harmonise legal frameworks among different countries with different 
regulatory regimes, different levels of prescription in their regulatory framework, and utilising different technologies (with 
different codes and standards) would likely overburden the task to the point of impossibility.
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Thus, the better approach is to look into the possibility for regulatory bodies to rely on the safety assessments of other 
regulatory bodies. This second question is a matter of degree:

 Will a country’s laws allow its licensing authority to rely entirely on the safety and design assessment of another country 
(or groups of countries)?

 Do the laws of the country prohibit the reliance on any part of another country’s safety and design assessment, thus 
requiring a fully independent safety assessment?

 Or, do the laws of the country allow for at least partial reliance on another country’s safety and design assessment, with 
only minor validation requirements?

Any kind of harmonised licensing process will ultimately have to be based on agreements between countries. National 
regulators can work together to streamline work processes, collaborate on reviews, share information, and highlight lessons 
learnt. In fact, such co-operation has already been proven at the international regulatory level by MDEP, which works to 
increase co-operation within already existing regulatory frameworks and establish mutually agreed-upon positions, all to 
improve the effectiveness and efficiency of regulatory design reviews. 

INTER JURA CONGRESS 2022 
INTERNATIONAL NUCLEAR LAW ASSOCIATION – U.S. CHAPTER

204



THE FUTURE OF NUCLEAR ENERGY AND THE ROLE OF NUCLEAR 
LAW

A notable example at the national level is the regulatory co-operation between the CNSC and the US NRC as already mentioned by others 
this week. Another example can be found in Europe with the NUWARD SMR, which will be subject to a joint regulatory review led by the 
French nuclear regulatory body with the participation by the Czech and Finnish regulatory bodies. Taking the MDEP, CNSC/US NRC, and 
NUWARD examples, there are workable international and national approaches that can be pursued. 

With the potential for a global supply chain, these types of co-operative mechanisms may shift from beneficial to necessary if factories and 
manufacturing facilities are located in different countries and regulatory inspection and oversight is needed during the construction and 
commissioning processes. Ultimately, this will all depend on creating appropriate legal frameworks to facilitate the necessary co-operation 
mechanisms.

B. Environmental assessments

For many vendors, however, such co-operation does not go far enough. In their perfect world scenario, they would have an off-the-shelf, 
internationally-certified design that can be built anywhere with no additional regulatory review. But, this level of harmonisation is not realistic 
for most, if not all, SMR technologies. Even if a country can rely entirely on a safety and design assessment of another country (or group of 
countries), additional country-specific and site-specific questions will need to be addressed.
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To support an entirely off-the-shelf approach, the international review process must conclude that the SMR 
technology in question could be sited anywhere, under any site-specific severe accident conditions, under any 
emergency scenario, with any possible site-specific safety and security concerns, in either remote or urban areas, with 
any environmental considerations, etc. In most, if not all, circumstances, this will not be possible. So, even if there can 
be strong and close co-operation and co-ordination on the international licensing of SMRs, there are still certain 
national licensing requirements that will need to be met.

These requirements will largely relate to site-specific issues, in particular environmental impact assessments and 
public participation. These are especially important to address because there is a possibility that regardless of what 
the national laws state about the potential for harmonised, collaborative approaches to licensing, international law 
could dictate additional requirements that must still be met to progress to reactor operation.
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For the member states of the Espoo Convention, additional legal procedures will be necessary depending on the 
interpretation of the definition of activities within the scope of the convention. Many arguments will be made that 
the inherent, passive safety features of SMR designs preclude or at least drastically reduce the possibility of the type 
of significant adverse transboundary impacts of traditional reactors – thus precluding the need for an EIA. However, 
all of this will have to be done case-by-case if one wants to exclude SMRs, and this will create significant legal 
uncertainty – and with it the attendant risk for time consuming and costly litigation – given the multitude of SMR 
types and potential siting locations.

Circumstances like what is seen at the intersection of SMRs and environmental protection – where novel approaches 
to regulatory processes are needed to incorporate new technology – require close co-operation between the 
technical staff and the legal staff to determine not only what is feasible legally but also what is most sensible 
technically.
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C. Public participation

Moving on, public participation is recognised as a central tenant of the nuclear regulatory process. For those states
parties to the Aarhus Convention, there is the potential that the siting, construction and operation of an SMR is an 
activity within the scope of the Convention. As such, the provisions on access to information, public participation in 
decision making and access to justice in environmental matters would be as equally applicable to the operation of a 
30 MWe SMR as to a 300 MWe SMR or to the 1,100 MWe AP1000. 

But, public participation in nuclear energy is not just about fulfilling the mandatory minimum public consultation 
process; what is needed is to ensure public trust. The reason for going above and beyond the minimum requirements 
is that it is clear that public opposition to nuclear energy in general, or a certain project in particular, cannot be 
ignored – either from a legal perspective or a practical perspective. From a practical perspective, ignoring, discounting 
or simply not listening to the public has many potential consequences both from an individual plant perspective to an 
entire nuclear policy perspective.
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For example, in the United States, opposition from the public, local and state government prevented the Shoreham 
Nuclear Power Plant on Long Island from ever being put into operation after construction was completed. And more 
recently, while not entirely based on public opposition, it at least played a role in the early retirements of plants in 
New York, Vermont, Massachusetts and California.

In India, protests against the Kudankulam nuclear power plant have been ongoing since 1990, before construction on 
the reactors even began, and continue to this day with a landmark public interest litigation brought before the Indian 
Supreme Court in 2013. 

In Japan, there was a sharp increase in the annual number of civil and administrative challenges introduced against 
nuclear power plant operation following the accident at Fukushima Daiichi. In particular, members of the public are 
seeking injunctions against the restart of nuclear power plants and have seen a number of successes, even if only 
temporary.
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Given the economic challenges that are already at the heart of SMR development and deployment, public perception 
and engagement must be addressed early and fully for SMRs to ever become a reality. There is a possibility that 
regulators, vendors and operators can get lured into a false sense of security due to their own enthusiasm for SMRs. 
There is the possibility of groupthink that because SMRs are smaller and safer, with smaller emergency planning 
zones and smaller overall footprints, that therefore one does not need to worry as much about public outreach 
because either: (a) the public will not know the installations are there or (b) the public simply will not care. This is a 
recipe for disaster, both from a policy perspective and a legal perspective.

This is where lawyers come in. Lawyers, in this regard, really are the protectors of the process. Lawyers – as legal 
advisors – must ensure that the legal requirements are met. Failure to follow the legal process for public 
participation and information sharing can and does lead to protracted legal challenges at national, regional and 
international levels. Years long litigation is not in anyone’s best interest. Thus, it is better to do it right the first time.
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Lawyers – as trusted advisors – must ensure that parties go beyond the bare minimum to ensure that stakeholders 
understand and accept the decisions being made, and ultimately that they find no reason to object. Processes must be open, 
inclusive, fulsome and continuous in order to be successful. In moulding public perception and ensuring public trust, lawyers
must not only be co-operative partners with the bodies responsible for such processes, but they must also be the advocates 
for co-operative partnerships with stakeholders.

II. Long-term operation

A. Legal frameworks for licensing and regulation

Shifting now to our second challenge, long term operation. As of 2022, the oldest operating nuclear power reactor has been 
connected to the grid for 53 years. A total of 16 reactors will pass the 50-year mark since they were first connected to the 
grid by the end of this year. Although SMRs is the subject du jour, interest in long-term operation remains high. “For many 
countries, if nuclear energy is to remain a part of their strategy to achieve a low-carbon energy future, the safe [and] 
environmentally sound … long-term operation … must be ensured.” Ensuring that a proper legal framework for LTO is in 
place is a key component of such considerations.
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Having a proper legal framework in place helps ensure sound decision-making processes. Lawyers are needed not 
only to create those proper legal frameworks but also to defend them. And it is essential that one looks at the whole 
legal framework for licensing nuclear activities – and the legal implications thereof – because a decision to renew or 
extend a licence does not just impact the activities of one nuclear power plant. There are downstream impacts, 
particularly on waste management, that must be addressed as well.

It is imperative that lawyers are involved in drafting the legislation, crafting the regulations, and reviewing the 
applications and documentation associated with any decision to extend the life of a nuclear power reactor. Why is 
that? Because legal challenges to the LTO process are a universal issue. 

Looking only at cases before national judicial tribunals, for example, in Switzerland, a challenge was raised regarding 
modifications to the 40-year limit on the original licence for the Mühleberg plant. In Belgium, the legality of an act 
extending the lifetime of the Doel 1 and 2 reactors was challenged. In the Netherlands, a challenge was brought 
against the operating licence amendment for the extension of the design lifetime of the Borssele plant.

INTER JURA CONGRESS 2022 
INTERNATIONAL NUCLEAR LAW ASSOCIATION – U.S. CHAPTER

212



THE FUTURE OF NUCLEAR ENERGY AND THE ROLE OF NUCLEAR 
LAW

In the United States, challenges come early and often. I won’t go into all of them here, but will just say that numerous 
challenges have been raised as to the regulatory requirements for both initial licence renewal and subsequent licence 
renewal as related to safety and environmental reviews. Additionally, numerous lawsuits have been brought at the 
intersection of waste management and licence renewal.

The key to making our way through this is critical engagement on the “front end” – from drafting the laws, to crafting 
the regulations, to supporting the technical staff in their examination of the licence renewal application, including 
reviewing the safety analysis and participating in the environmental assessment – which helps to ensure that a proper 
process is followed not only in the enactment of the laws and regulations for LTO, but also in the review and 
approval process for any decisions made regarding LTO. Thus, when the lawyers are called in again at the “back end”, 
to defend the enactment, review, and approval process, one can be assured that there are no surprises and that the 
litigation strategy is already in place. Failing to include lawyers on the front end ensures a far more difficult road on 
the back end.
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B. Environmental assessments

Looking now at environmental assessments, we know that assessing the environmental impacts of the construction 
and operation of new nuclear power reactors is a “long-standing and widely agreed” upon requirement. “While the 
requirement to perform an environmental review is generally clear and consistent in the initial licensing of major 
nuclear activities,” it is neither clear nor consistent among nuclear generating countries regarding whether there is a 
requirement to perform such an environmental review as part of the LTO-approval process.

Questions in this regard have been raised before national courts, with environmental NGOs challenging the legality 
of lifetime extensions that were not preceded by an EIA. For example, the earlier mentioned Borssele case in the 
Netherlands also had a significant EIA component. In another case, the additional safety measures imposed by the 
French nuclear regulator at the time of the third PSR of the Bugey Plant were challenged based on the claim that 
they should have been subject to an EIA procedure under the Espoo Convention. 
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Speaking of Espoo, the most likely venue for challenges is the Espoo Implementation Committee. The LTO cases before the 
EIC are not new, with the first case coming in 2011 regarding the lifetime extension of two units of the Rivne Plant in 
Ukraine. Since that first case, an additional nine cases related to lifetime extensions have been brought to the Committee, 
with six information gathering cases currently open related to Bulgaria, the Czech Republic, France, Netherlands, Spain and 
Ukraine. Although a Guidance on the applicability of the [Espoo] Convention to the lifetime extension was released in 2021, 
there is still considerable legal uncertainty.

And, even when there is a clear requirement, legal challenges still occur. For example, in both Canada and the United States,
the regulatory body’s environmental reviews for licence renewal have been subjected to challenges with petitioners arguing 
that the responsible public authorities did not properly analyse all the required information. 

Ultimately, the environmental review process is intended to help achieve well-informed decisions, not to dictate go/no go 
decisions. Thus, a process that is purely procedural should not be unduly burdensome. Lawyers can help to ensure a proper, 
sufficient process on the front end and provide effective advice, counsel and representation, should such be needed, on the 
back end. As protectors of the process, nuclear lawyers can help all parties involved – not just the proponents of the project 
– move forward in a timely and well-informed manner, acting as the guarantor of good governance and sound decision 
making.
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III. Conclusion

To wrap up, much of what I just discussed is tied to the role of nuclear energy in combating climate change; however, recent 
events have demonstrated without a doubt that nuclear energy also has a significant role to play in energy security. Almost 
50 years ago, many countries turned their attention to the role of nuclear in their national energy supply due to the oil 
crisis of the 1970s. Today’s dual concerns of, on the one hand climate change and on the other security and affordability of 
energy supplies, have created a similar enabling environment. 

But, a complicating factor is that nuclear law tends to be a reactive rather than proactive endeavour. Today, however, the 
nuclear energy field is in a unique situation of needing to be forward-looking rather than focusing on the rear view mirror. 
Lawyers, as substantive subject matter experts, will need to work as equal partners with the engineers, scientists, 
economists and policy makers to chart an innovative path forward.

So in helping prepare DG Magwood’s speech that you all heard on Sunday night, he challenged me to come up with “Five Big 
Questions to be Asked and Answered by the Nuclear Law Community”. In the interest of time he was only able to address 
a couple of them, but I think they are so important that I want to leave you with them here today. 
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1. How can regulators from different countries work together on licensing actions to increase effectiveness and 
efficiency while maintaining authority for regulatory decisionmaking?

2. How can regulators work more cooperatively with prospective licensees while also maintaining public trust in 
the regulator’s integrity, remembering that independence does not imply isolation. 

3. How can we proactively analyse the ability to address potential new technologies within the current legal 
frameworks when there are so many potential new technologies, many of which will not come to fruition? 

4. Given the variety of new technologies, how can regulators standardise safety and environmental reviews and 
encourage generic regulatory approaches such that licensing actions are not addressed on case-by-case bases?

5. How do we enable lawyers to break out of their (or their employer’s) comfort zone and get involved in strategic 
policy planning? 
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 I hope we’re all able to work together – as jacks of all trades – to answer these questions – and answer them 
quickly. 

 Thank you very much for your kind attention. 
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LEADING NET ZERO BUSINESS MODELS AND 
NET ZERO PATHWAYS TO A GLOBAL NET ZERO ECONOMY 
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DISCLOSURE STATEMENT 

The statistics, opinions, and insights shared are that of the FutureZeroTeam and do not 
represent that of the International Nuclear Lawyers Association 
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Today we will fly at 
Mach 1 through key 
insights of the real 
“Energy Transition” for 
discussion with the 
International Nuclear 
Lawyers Association 
Congress 
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The Real 
Energy Transition 
for a Net Zero 
Global Economy 
and  World

INTER JURA CONGRESS 2022 
INTERNATIONAL NUCLEAR LAW ASSOCIATION – U.S. CHAPTER

Many are confused about the 
Required Energy Transition & “RE” power

(Are corporate disclosures complete and accurate?)

There is NO long-term strategy or plan to 
transition the N.A. Power Grid to 
100% Carbon-Free Energy (CFE) 

2

3

We are not moving fast enough!
1
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WE ARE NOT MOVING FAST ENOUGH TO ALIGN BUSINESS 
MODELS & INDUSTRY ECOSYSTEMS TO ACHIEVE A NET ZERO 
GLOBAL ECONOMY 
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CLIMATE CHANGE 
IS HERE 

Failure to Plan for a 
VUCA world:
• Volatile

• Uncertain

• Complex

• Ambiguous
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CLIMATE CHANGE 
IS HERE 

Uninsured losses will be in 
the $ billions 
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FAILURE TO INVEST
STRATEGICALLY & 
LONG-TERM

Many N.A. power utilites have not 
hardened “The Grid”

Most have > 60 yr. old plus electric power 
infrastructure 

Need a SMART Grid with :

• SMART Transmission (N/S + E/W)

• 100 % Carbon Free Energy power
generation

• 24 / 7 grid reliabilty

• power quality (voltage & frequency
stability)
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OVER 20 YRS. CARBON FREE ENERGY POWER HAS
NOT MATERIALLY CHANGED THE FOSSIL POWER GENERATION MIX 
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FOSSIL FUEL POWER GENERATION IS STILL GROWING > 25 %
SHARE OF GLOBAL CAPACITY ADDITIONS BY POWER GENERATION SOURCE BYYEAR

INTER JURA CONGRESS 2022 
INTERNATIONAL NUCLEAR LAW ASSOCIATION – U.S. CHAPTER

32% 36%
24% 25% 25% 27%

17% 9%
18%

8%

19%
22%

22% 20% 16% 14%
17%

22% 10%
13%

12% 5%
18% 15%

11% 9%
8% 8%

5%
7%

17% 18% 14% 19%
22%

18%
18% 16%

21% 23%

11% 14% 17% 18% 20%
25% 36%

36% 42% 46%

5%

0%

20%

40%

60%

80%

100%

2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

Oil & Diesel

Geothermal

Other - fossil

Biomass & Waste

Nuclear

Solar

Wind

Hydro

Natural Gas

Coal

229



THE WORLD IS STILL ADDING COAL ELECTRIC POWER GENERATION ! 
TOP 10 MARKETS FOR COAL CAPACITY ADDITIONS - BEFORE RUSSIA / UKRAINE 
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SWITCHING COAL TO NATURAL GAS ELECTRIC POWER  IS    
NOT A VIABLE LONG-TERM STRATEGY / PLAN FOR NET ZERO. 
TOP 10 MARKETS FOR NATURAL GAS POWER CAPACITY ADDITIONS - BEFORE RUSSIA / UKRAINE
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TOP 10 MARKETS FOR NATURAL GAS CAPACITY 
ADDITIONS, 2020

Source: BloombergNEF. 
Note: Graphs show net capacity additions.
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FOSSIL FUEL POWER GENERATION IS NOT DECLINING FAST 
ENOUGH 
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NET ZERO REQUIRES 3X TO 4X GROWTH IN POWER WORLDWIDE 
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Future Zero proprietary 
research & modeling on  
19,000 + companies shows 
> 50 % of companies in all
sectors have a negative
Return on Capital after
Cost of Capital and Cost of
Carbon at price of US$100
per ton
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….and that’s only factoring in Scope 1, and 2 emissions.  Scope 3 can 
represent over 90% of total emissions for most industry sectors .

Carbon Adjusted Performance Spread = Return on Capital after cost of 
capital and cost of carbon @ $100 / ton CO2e (scope 1 + 2)
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90 % of USA NACD 
Corporate Directors surveyed 
identify that Climate Risk to 
Business Strategy & Business 
Model is NOT a Top Priority 
in the Boardroom 
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MANY ARE CONFUSED ABOUT THE NEEDED 
ENERGY TRANSITION & INTERMITTENT 
“RENEWABLE ENERGY” 
(ARE CORPORATE DISCLOSURES COMPLETE AND ACCURATE?)

100 % carbon-free energy power grids with 24 / 7 power reliability are the required foundation 
and plan for a net zero global economy 

NO CONTENT IN THESE SLIDES REPRESENTS AN INVESTMENT RECOMMENDATION OR DISCLOSURE
Copyright © 2022 FutureZero, all rights reserved. Confidential – Do Not Distribute without permission.
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HARNESSING 
NATURE FOR 
CARBON FREE 
ENERGY (CFE)

Harnessing flowing water  is  a 
foundation for the Net Zero 
Transformation 

The Place Where Large Scale 
Clean Electric Power Started 
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DAMS AND PUMPED 
WATER ENERGY 
STORAGE 

Hydro power is core baseload 
electrical power and critical to the 
transition to 100%    carbon-free 
energy electric systems with 24 / 
7 Grid reliability and power 
quality (voltage & frequency 
stability) 

Depending on geography
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HARNESSING 
NATURE FOR 
CARBON FREE 
ENERGY (CFE)

Harnessing physics, atomic energy 
& engineering for the 
Net Zero Transformation 
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SMALL MODULAR 
NUCLEAR (SMR)   IS 
THE FUTURE 

Engineering for SMR is 
foundational for CFE grids

Nuclear power is safe & reliable. 
The U.S. Navy has never had a 
material accident in over 70 yrs. 

Virginia Class U.S. Subs have Twin 
Turbines  powered by approx.      
300 MW SMR. 
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HARNESSING 
NATURE FOR 
CARBON FREE 
ENERGY (CFE)

The power of the planet -
Geo-Thermal heat and steam
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GEO-THERMAL 
POWER & HEATING 
HAS HUGE 
POTENTIAL FOR CFE

Iceland Illustrates the huge 
potential of Geo-Thermal 
power & is a world leader in   
Geo-Thermal power & CCUS 
R&D 

One development of 7500 
Sustainable Homes in Texas 
with Geo Grid –Geo-Thermal 
& PV Solar/ Heat Pumps
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The New 
“Base Load” electrical 
power for 100% 
Carbon-Free Energy 
with 24/7 reliable 
electrical power 
systems for a
Net Zero Global 
Economy 
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Hydro / Water Pumped Storage 

Nuclear / Small Modular Nuclear 

Geo –Thermal Power

Green Hydrogen from above CFE 
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WORLD & NORTH AMERICAN POWER GENERATION MIX 2021 REALITIES

COPYRIGHT © 2022 FUTUREZERO, ALL RIGHTS RESERVED. 
CONFIDENTIAL – DO NOT DISTRIBUTE WITHOUT PERMISSION.

Continental
Grid Region

Population 
2021

Grid Country /
Independent System Operator Coal Generation

Natural Gas Turbines 
+ Other Fossil Fuel 

Generation

Total 
Fossil Fuel 

Power 
Generation

Hydro  and 
Geothermal Nuclear

Intermittent Wind, 
Solar with / without 

energy storage

Total 
Carbon-Free 

Energy 
Generation

North America 375.0 MM 52.0% 34.7% 18.5 % 9.9% 44.6%

Quebec Hydro 0% 0% 0% 89.0% 0.0 % 11.0% 100.0%
Ontario – ISO 0% 6.3% 6.3% 51.5 % 32.0% 9.0% 92.5 %
CAMX – California 2.7 % 37.1 % 39.8 % 25.8 % 2.0 % 24.3 % 52.1 %
Texas – ERCOT 19.0% 42.0% 61.0% 6.0 % 4.0 % 25% 35.0%
RFC Grid – including Ohio, 
Michigan, NJ, PA, WV, DC 29.6% 34.1% 64.6% 18.3 % 14.0 % 3.0% 35.3 %

Europe 748.0 MM EU = Total 36.6% 7.5 % 12.0 % 19.5% 39.0 %
Iceland 0% 100% 0.0% 0% 100.0 %
Sweden .5% 57.2 % 17.0 % 17.4% 91.6 %
Norway 1.3% 92.0% 0.0% 6.5% 98.5%
France 8.6% 30.1% 49.0% 10% 89.1 %
Denmark 15.7% .1% 0.0% 61.9% 62.0%
Spain 32.9% 27.0 % 8.0% 29.3% 64.3%
Germany 42.6% 12.7 % 3.0% 31.6% 47.3 %
Ireland 56.4% 3.8% 0.0% 36.0% 39.8 %
Italy 56.7% 17.7% 0.0% 15.6% 33.3%
Greece 63.3% 7.1% 0.0% 28.5% 35.6%
Netherlands 68.3% 1.3% 2.0 % 19.6% 22.9 %
Poland 81.3% 1.9% 0.0 % 11.2% 13.1 %

Taiwan 23.5 MM Taiwan 45.0% 35.7 % 80.7 % 4.2 % 7.0% 5.4 % 16.6 %
Korea 77.0 MM Korea 35.6 % 26.4 % 62.0 % 9.3 % 21.0 % 5.9 % 36.2 %
China 1.4 B China 69.0% 0.0 % 69.0% 19.0% 4.0% 9.0% 32.0%
India 1.4 B India 74.0% 0.0 % 74.0 % 0.0 % 2.0 % 20.0% 20.0 %
World 7.9 B 36.7% 26.6% 63.3% 16.2% 10.0 % 8.0% 30.2 %
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GREEN-WASHING

ZERO-WASHING 

ESG-WASHING

A growing number of listed companies that in their filed securities 
documents disclose they are:

 Running their operations on 100 % renewable energy today or

 Targeting Net Zero by  2030 - 2035 & are planning to run their 
operations on 100 % renewable energy 

 Connected to the North American, European   or other power 
grids (previous page) 

 Purchasing Renewable Energy Credits (RECs) and or Virtual Power 
Purchase Agreements (VPPA’s) 

 May have corporate disclosures for shareholders that are not 
complete and accurate (dirty electrons)

 The Capital Markets are mispricing carbon risks to 
Enterprise Valuation & real ROIC = CAROC

Carbon Adjusted Return on 
Capital is the New Key 
Performance Metric for the Net 
Zero Transformation
(CAROC) 
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THE CAPITAL MARKETS ARE MIS-PRICING THE COMING CARBON SHOCKS

Current 2022 Oct Valuations and Carbon Shock risks are not reflected in industry valuations
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WE ARE NOT INVESTING ENOUGH FOR THE 
TRANSITION 

There is NO long-term strategy, R&D or investment plan to transition the north american
power grid to a 100 % carbon-free energy power system(s) (USA / canada / mexico) 

NO CONTENT IN THESE SLIDES REPRESENTS AN INVESTMENT RECOMMENDATION OR DISCLOSURE
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THE ENERGY TRANSITION

 Direction of energy transition & GHG reduction is OK
 Speed of travel and right Investments for the future are NOT at the 

pace & alignment required 
 Zero / Green-washing is a real issue for capital allocation : 

• Asset Owners
• Asset Managers
• Corporates
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NET ZERO 2050 AND 
THE GLOBAL 
CLIMATE CRISIS

“We are asking companies to disclose how their  Net Zero 
transition plan is compatible with a Net Zero economy and how 
this plan is incorporated into your long-term strategy and 
reviewed by your board of directors” 

https://www.blackrock.com/corporate/investor-relations/blackrock-client-letter

Leading investors under Glasgow 
Financial Alliance for Net Zero 
(GFANZ)* leading the charge

Corporates need to disclose a 
bona fide, credible, even legally 
defensible Net Zero Transition 
Plan 

*US$ 1.3 trillion AuM
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THE INVESTMENT MATH & CAPITAL ALLOCATION ARE MIS-ALIGNED 
GLOBAL INVESTMENT IN ENERGY TRANSITION BY SECTOR 
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NUCLEAR & HYDRO POWER GENERATION < 6 % OF NEW POWER INVESTMENTS 
GLOBAL NEW INVESTMENT IN NUCLEAR POWER BY REGION
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HYDROGEN < 1 % OF NEW CAPITAL POWER / ENERGY INVESTMENTS
GLOBAL INVESTMENT IN HYDROGEN BY SECTOR
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• There is no integrated long-term strategy / plan for a 100%
CFE North American power grid / power system(s)

• 100 % ZEVs does not matter if the power grids are 10% to
45 % Fossil Fuel Powered (FFP) into Vehicles

• No clear N.A. transmission strategy / plan for Carbon Free
Energy & Load Balancing  (N/S + E/W)

• No clear N.A. SMART Grid and AMI strategy & deployment
to also enable SMART Homes, SMART Cars, SMART
Healthcare, SMART Retail, SMART Cities & all
semiconductor & AI driven as the foundation

• Requires electrification & digitalization of everything
including IOT / cloud / edge & carbon neutral computing

No North American Strategy / Plan for the 
Power Grid
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NERC 

NPCC + RFC =   36 % 
OF N.A.  GRID MWH 
OF GENERATION

NPCC & RFC combined in 
2021 average  fossil fuel 
power generation mix > 
60.0 %

The whole N.A. Grid was 
powered by 52.0 % fossil 
fuels in 2021 
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The NPCC and RFC NERC subgrid regions includes 14 USA state jurisdictions 
& 5 Canadian provinces:

From Tennessee to Kentucky to Illinois to Wisconsin to Ontario 
From Virginia to D.C. to New Jersey to New York to Vermont to 
Quebec, New Brunswick, Nova Scotia & PEI
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THREE DOMAINS OF 
SYSTEMS THINKING

Companies not investing 
sufficient financial capital to 
develop “Strategic Leadership”
capacity for the Three 
DOMAINS of work & problem 
solving

< 5 % of adults have the  
“Systems Thinking” required for 
Business Model transformation

FutureZero tools evaluate 
Domains of Systems Thinking & 
Long Term Potential in Leaders 
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Summary
&
Call to Action
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Many are confused about the 
Required Energy Transition & “RE” power

(Are corporate disclosures complete and accurate?)

There is NO long-term strategy or plan to 
transition the N.A. Power Grid to 
100% Carbon-Free Energy (CFE) 

2

3

We are not moving fast enough!
1
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LEADING NET ZERO BUSINESS MODELS AND 
NET ZERO PATHWAYS TO A GLOBAL NET ZERO ECONOMY 
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Launched with the support of 

CFA New York Sustainable 

Investing Thought Leadership 

Group (Wall Street) 

Coming in February 2023 from Wiley

NO CONTENT IN THESE SLIDES REPRESENTS AN INVESTMENT RECOMMENDATION OR DISCLOSURE
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Working Group 3

International Nuclear Trade Impacts

Inter Jura Congress 2022
The Willard InterContinental Hotel

International Nuclear Law Association - United States Chapter
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NUCLEAR LIABILITY ISSUES IN THE SUPPLY CHAIN – A CANADIAN 
LEGAL PERSPECTIVE 

Stanley D. Berger 

stanberger@gmail.com 

647-920-6026
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SUPPLIER RELATED ISSUES 

 Waivers and Indemnities suppliers need

 How should sub-contractors protect themselves 
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THE INTERNATIONAL NUCLEAR LAW FRAMEWORK UNDER THE 
CONVENTION ON SUPPLEMENTARY COMPENSATION (CSC)

 In 2008 the United States joined the CSC. It did not need to amend its domestic nuclear liability legislation 

 Canada ratified the CSC in 2017. 

 As a general rule , jurisdiction over actions concerning nuclear damage from a nuclear incident shall lie only with the 
courts of a contracting party within which the nuclear incident occurs. (CSC Article XIII)

 First Tier Member countries must ensure the availability of at least $300 million SDR’s (apx. $470 million Cdn) in 
operator liability . Operators and in default the Member State, (see Annex 5(1) are required to have insurance /financial 
security to cover the liability. Operators incur no liability for nuclear related damage outside the national law (CSC 
Annex 3(10) 

 Second Tier contributions by Member countries collectively on the basis of their respective installed nuclear capacity 
and UN rate of assessment. If the majority of the worlds nuclear power producing countries were to join the CSC this 
would provide apx. Another $470 million Cdn .  Fifty percent of the second tier funds would be reserved for trans-
boundary damage.  
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THE CANADIAN NUCLEAR LIABILITY AND COMPENSATION ACT 
S.C. 2015,C.4, S.120 

 Liability limit for nuclear power plant operators increased to $1 billion (CDN), from $75 million (CDN). The 
Canadian government has recently conducted a 5 year review of the limit and signalled that it will be increased 
incrementally to account for the average value of inflation 

 Lower liability amounts established by regulation are set for operators of low-risk installations (for example , $13 
million for the Nuclear Fuel Waste Management Facility Class)

 The Canadian Government covers risks under the Act that insurers are unable to cover, such as bodily injury 
between 10 years and 30 years after a nuclear incident, and damages from routine emissions
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COMPENSABLE AND NON COMPENSABLE DAMAGES COVERED UNDER THE 
CANADIAN NUCLEAR LIABILITY AND COMPENSATION ACT (NSCA)
 Nuclear operators are absolutely and exclusively liable for compensable nuclear damage. The NSCA provides that an operator is not 

liable for damage that is caused by a nuclear incident except for any liability that is provided for under the Act .(see s.8) Consistent with 
the CSC (Annex 3(7a,b,c) the Act does not provide compensation for damage to the nuclear installation or to any property at the 
installation that is used in connection with the installation (see s.5(2), or to the means of transport upon which nuclear material involved 
was at the time of a nuclear incident, or the structure or site where the nuclear material was stored during transport of the nuclear 
material. (s.23)

Compensable Damages for which Operators are liable  

 ionizing radiation emitted from nuclear material being transported from the operator’s nuclear installation until it is placed in another 
nuclear instillation (see s.9(1b), 

 preventative measures recommended by an authority acting under an emergency scheme (see ss. 9(2)(20) , 

 damage to property, or bodily injury (s.14), 

 psychological trauma from bodily injury, (s.15)

 economic loss incurred as a result of bodily injury or damage to property or psychological trauma resulting from bodily injury(s.16) , 

 costs incurred from loss of use of property, loss of wages, (s.17) 

 reasonable costs of remedial measures taken to repair, reduce or mitigate environmental damage when ordered by an authority.(ss.18-
19)   
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WAIVERS AND INDEMNITIES 

 At a minimum , suppliers and their subcontractors should insist on the operator waiving all liability and 
indemnifying them from any liability for damage to the nuclear installation caused by a nuclear incident or 
property on site of a nuclear incident used in connection with that nuclear installation, or the means of transport, 
or the structure or site where the nuclear material is stored during transport of the nuclear material 

 While both the NSCA (s.8) and the CSC (Annex 3(10) recognize that the nuclear liability legislation provides a 
comprehensive and exclusive liability code, with the precedent of obtaining waivers and indemnities from the 
operator for excluded property damage, it would also be prudent to extend waivers and indemnities to all other 
damages not specifically covered by the nuclear liability legislation  
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COMPENSATION GAPS IN NUCLEAR LIABILITY LEGISLATION 

 Psychological damage unconnected to bodily injury 

 Preventative measures initiated without recommendation by an authority acting under an emergency scheme

 remedial measures taken to repair, reduce or mitigate environmental damage without the order of the any 
authority 

 Business interruption costs incurred through the loss of key personnel as opposed to the loss of property 

 Judgements imposed for damage occurring outside the territorial jurisdiction of the nuclear incident (important 
for claims made in countries that have not ratified the CSC or other conventions recognizing the exclusive 
jurisdiction of the originating country ) 
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NUCLEAR INDEMNITIES FOR SUBCONTRACTORS 

Types of clauses 

1. The Contractor represents and warrants that the Subcontractor shall be provided with the same nuclear liability 
protection as the Contractor in its contract with the nuclear operator as indicated in the attached “(NOT 
RECOMMENDED : With this clause there is no privity of contract with the nuclear operator) 

2. The Contractor agrees that it shall not supply , disclose or give access to any Deliverable to the Nuclear Operator 
unless and until the Operator has executed and delivered a Nuclear Indemnity Agreement to the Subcontractor 
consistent with the attached.

3. The Contractor acknowledges and agrees that the Subcontractor , in its sole and absolute discretion shall have the 
exclusive right to negotiate , cease to negotiate and enter into a Nuclear Indemnity Agreement  directly with the 
Nuclear Operator and amend, modify, restate , supplement, suspend, enforce, terminate or otherwise deal in any manner 
with any Nuclear Indemnity Agreement at any time and from time to time . The Subcontractor shall bear all costs and 
expenses associated with the negotiation and preparation,  amendment, modification, restatement , supplement, 
suspension,  enforcement and or termination of the Nuclear indemnity Agreement. 
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GOVERNING THE DICEPHALUS BEAST
THE TALE OF TRANSPORTABLE NUCLEAR POWER PLANTS

Denise Cheong & Nivedita S
On behalf of the CIL Nuclear Law & Policy Team
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OVERVIEW

Background & 
Context

Research 
Considerations

International 
Institutional 
Framework

International 
Legal 

Framework
Way Forwards
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Background & Context

INTER JURA CONGRESS 2022 
INTERNATIONAL NUCLEAR LAW ASSOCIATION – U.S. CHAPTER

269



CAVEAT

 Focus: Floating nuclear power plants (FNPPs)

 Ongoing research

 Preliminary findings

 Non-exhaustive 
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BACKGROUND & CONTEXT

 Actual deployment of FNPP

 Akademik Lomonosov

 International v Domestic deployment 

 Growing interest in FNPPs

 Climate change & energy security concerns as drivers for nuclear power & in particular SMRs incl. FNPPs

 Supply-side (Vendors) & demand-side (States)

 Governance concerns

 Lack of clarity as to applicable rules & gaps; need for new rules

 Timing (technology outpacing regulation)
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Research Considerations
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RESEARCH CONSIDERATIONS

 Aim

 To understand the current state of governance of FNPPs, 
contributing to the building of ‘a baseline’ to facilitate further work 
to enhance governance  

 Focus

 institutional & legal frameworks

 nuclear & maritime domains

 Premises

 Governance is essential for the safe, secure & peaceful deployment 
of nuclear power including through FNPPs

 Institutions play an important role in governance – as actors who 
facilitate discussions, standard-setting & law-making; & complement 
& support legal frameworks

 Definitions

 What do we mean by FNPPs?

 What do we mean by governance?
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DEFINITIONS

FNPPS 

 factory manufactured, assembled, fueled & sealed nuclear power plants 

 (purpose) to produce final energy products like electricity, heat, desalinated water etc. when connected to 
onshore facilities (rather than produce energy during transportation or provide energy for the transportation 
itself) 

Nuclear Governance

 Management of common affairs related to safety, security & 
safeguards (3Ss) for nuclear power generation through legal & institutional mechanisms 
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RESEARCH QUESTIONS

1. Institutional Framework: To what extent is 
the current international institutional 
framework facilitating discussions aimed at 
addressing governance of FNPPs? 

2. Legal Framework: To what extent does the 
current international legal framework govern 
FNPPs?

3. Enhancing Governance: How can we 
leverage off & strengthen the existing 
international institutional framework available to 
enhance the governance of FNPPs?
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Question 1. To what extent is the current 
international institutional framework facilitating 
discussions aimed at addressing governance of 

FNPPS? 

INTERNATIONAL INSTITUTIONAL FRAMEWORK
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SCOPE & APPROACH

 Who are the actors facilitating FNPP discussions? 

 Within International Maritime Organisation (IMO) 

 Within International Atomic Energy Agency (IAEA)

 As between IMO & IAEA (IMO ↔ IAEA)

 In other institutions

 What do these discussions relate to?

 To what extent do such discussions relate to legal framework?
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FNPP DISCUSSIONS - IMO

 How it first started
 Consultative Meetings of Contracting Parties (London Convention 1972) & Meetings of Contracting Parties (London Protocol 1996) 

 Right platform? 

 Role of observers in raising issues

 Discussions in 2005, 2010 – 2014, 2016 – 2017

 IAEA representation

 Focus on information gathering & sharing

 Where things are presently
 FNPP appears not to be a priority for now

 No discussions within Consultative Meetings of Contracting Parties to LC/LP; may resurface

 No other discussions

 IMO Secretariat participation in IAEA 
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FNPP DISCUSSIONS - IAEA

 Focus has primarily been on SMRs; none dedicated to FNPPs

 Predominantly non-legal discussions including on design & regulatory issues

 Legal discussions have taken/are taking place in relation to TNPPs (incl. FNPPs) within:

 INPRO1 TNPP I & II (ongoing)

 INLEX2

 TECDOC Project (one aspect)

 Coordination & cooperation

 SMR Platform

 Participation of IMO in 2 platforms (TRANSSC3 TNPP WG; TECDOC Project)

1International Project on Innovative Nuclear Reactors and Fuel Cycles
2International Expert Group on Nuclear Liability 

3Transport Safety Standards Committee
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FNPP DISCUSSIONS – IMO & IAEA

 Limited cooperation & participation

 Relationship Agreement – general in nature

 Limited participation by IMO in IAEA platforms (TRANSSC TNPP WG; TECDOC Project)

 No current FNPP discussions taking place within IMO – accordingly, no IAEA participation in this regard

 Possible reasons

 Not a priority for IMO Member States?

 IMO’s wait-&-see approach?
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FNPP Discussions - Other Institutions

 WNTI Maritime Applications & Nuclear Propulsion WG (MANP WG)

 IMO & IAEA both participate

 OSPAR Commission Radioactive Substances Committee (RSC)

 IMO & IAEA are both observers; IAEA participates, IMO does not

 Arctic Council EPPR Radiation Expert Group (RAD EG) – currently paused

 IMO is an observer & IAEA was invited; IAEA participates, IMO does not

 HELCOM Expert Group on Monitoring of Radioactive Substances in the Baltic Sea (MORS EG)

 IMO & IAEA are both observers; IAEA participates, IMO does not
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INITIAL FINDINGS 

 FNPP governance is a priority at IAEA (nested within SMR/TNPP) but not within the IMO 

 More non-legal discussions; some legal discussions

 Some past discussions on FNPPs within IMO which have stopped; but may resurface

 Limited cooperation between IAEA & IMO; limited participation of IMO in IAEA

 Other platforms provide opportunities

 To identify & engage new actors/stakeholders

 For cross-learning: e.g. work being done in relation to EPR (RAD EG) – Is there learning there that would be relevant & 
helpful?
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Question 2. To what extent does the current 
international legal framework govern FNPPs?

INTERNATIONAL LEGAL FRAMEWORK
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SCOPE & APPROACH

 CAVEAT: Treaty Instruments & Mandatory Codes; UN Convention on the Law of the Sea (UNCLOS)

 IMO instruments:

 Environment / Prevention of Marine Pollution 

 Maritime Safety & Security 

 Liability & Compensation

 Others

 Wide enough to cover FNPPs?

 Two specific types: nuclear power plants that either 

 form an integrated part of a ship (integrated ship model); or 

 are barge mounted & towed by a tug (barge-&-tug model) 

 Regulation of nuclear-related matters?

 Articulation with other norms? 
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IMO ENVIRONMENT INSTRUMENTS

Activity Environment / Prevention of Marine Pollution 

Vessel-source Pollution MARPOL: Protocol of 1978 relating to the International Convention for the Prevention of Pollution from Ships, 1973 (MARPOL 73/78); & 
Protocol of 1997 to amend MARPOL 73/78

Pollution Preparedness 
& Response

OPRC & OPRC/HNS PROT: International Convention on Oil Pollution Preparedness, Response and Cooperation, 1990; & 
Protocol on Preparedness, Response and Co-operation to Pollution Incidents by Hazardous and Noxious Substances, 2000

Maritime Casualty INTERVENTION & INTERVENTION PROT: International Convention Relating to Intervention on the High Seas in 
Cases of Oil Pollution Casualties, 1969; & Protocol relating to Intervention on the High Seas in Cases of Pollution by Substances other than Oil, 
1973

Ship Recycling HONG KONG CONVENTION: International Convention on the Safe and Environmentally Sound Recycling of Ships, 2009 
(NYIF)

Ship Management AFS: International Convention on the Control of Harmful Anti Fouling Systems on Ships, 2001

Ship Management BWMS: International Convention for the Control and Management of Ships’ Ballast Water and Sediments, 2004

Dumping LC/LP: Convention on the Prevention of Marine Pollution by Dumping of Wastes and Other Matter, 1972 (London Convention); & 1996 
Protocol (London Protocol)*

*Although the LC/LP have their unique status within IMO, for ease of reference, they have been included in this list & subsequent discussions as part of IMO Environment Instruments.
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IMO MARITIME SAFETY & SECURITY INSTRUMENTS

Activity Maritime Safety & Security

Ship Traffic & Collision COLREG: Convention on the International Regulations for Preventing Collisions at Sea, 1972 

Ship Loading LL & LL PROT: International Convention on Load Lines, 1966 (LL); & Protocol of 1988

Search & Rescue SAR: International Convention on Maritime Search and Rescue, 1979

Ship Construction, Equipment 
& Operation

SOLAS: International Convention for the Safety of Life at Sea, 1974 (SOLAS); & Protocol of 1978; & Protocol 
of 1988

Promoting Seafarers’ 
Competencies

STCW: International Convention on Standards of Training, Certification and Watchkeeping for Seafarers, 1978

Unlawful Acts against 
Ships/Persons

SUA 1988 & SUA 2005: Convention for the Suppression of Unlawful Acts against the Safety of 
Maritime Navigation; & Protocol of 2005

Unlawful Acts against Fixed 
Platforms/Persons

SUA PROT 1988 & SUA PROT 2005: Protocol for the Suppression of Unlawful Acts against the 
Safety of Fixed Platforms Located on the Continental Shelf; & Protocol of 2005
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INITIAL FINDINGS

 Wide enough to cover FNPPs?

 IMO environment instruments potentially cover both models because of broad definitions of “ship” & “vessel”

 IMO maritime safety & security instruments raise more definitional issues but arguably could cover FNPPs notwithstanding

 “ship” & “vessel” – not defined

 “fixed platform”/ “permanently attached”/ “economic purpose”

 “seafarers serving on board seagoing ships”

 Assumption: exclusions do not apply 

 Need for technical clarity in some instances whether definitions/exclusions apply

 e.g. based on ship structure; tonnage thresholds 
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INITIAL FINDINGS (CONT’D)

 Regulation of nuclear-related matters that would be relevant to FNPP?
 Yes they potentially apply to a range of matters also relevant to different lifecycle phases of an FNPP although none were drafted 

with the specific workings of an FNPP (whole-of-unit) in mind

 Terms used in conventions: 
 “radioactive wastes” (LC/LP)

 “hazardous & noxious substances” (OPRC/HNS PROT)

 “Substances other than oil” (Intervention PROT) 

 “radioactive substances” (HONG KONG Convention)

 “radioactive material”; “nuclear weapon”; “source materials/special fissionable material” (SUA 1988/2005)

 “explosive, radioactive materials or nuclear weapon” (SUA PROT 1988/2005)

 “dangerous goods”; “irradiated nuclear fuel, plutonium & high-level radioactive wastes”; “nuclear ship” (SOLAS)

 IMO environment instruments address the dumping of wastes/other matter, actions that can be taken in relation to pollution 
incidents & maritime casualties or threat thereof, & ship recycling

 IMO maritime safety & security instruments concern unlawful acts against a ship or fixed platform; ship construction, equipment & 
operation incl. carriage of INF Cargo
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INITIAL FINDINGS (CONT’D)

 Articulation with other norms?

 Articulation with IAEA norms 

 through direct & indirect reference

 IAEA interpretation of IMO instruments as encompassing radioactive/nuclear material 

 Not just IAEA norms but those of other organisations such as the International Labour Organization (e.g. seafarers through 
STCW)

 Important articulation with UN Convention on the Law of the Sea (overarching framework)

 IMO environment instruments expressly call for a precautionary approach 
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Question 3. How can we leverage off & strengthen 
the existing institutional framework available to 

enhance governance of FNPPs?

WAY FORWARDS
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ENHANCING GOVERNANCE…

 Building the governance baseline (legal & institutional)

 What has been done to date (systematic detailed stocktake)

 Updates on work of INPRO, INLEX & TECDOC project

 Stakeholder identification & engagement 

 Coordination & cooperation

 Identifying the governance gaps

 Need for a precautionary approach

 Lawyers need to understand technical risks & relevant information; early involvement of lawyers in technical meetings to discuss
legal issues 

 Further developing the governance framework 

 Learning from governance experience in other emerging & existing areas
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THANK YOU

Denise Cheong & Nivedita S

On behalf of the CIL Nuclear Law & Policy Team

Cil.nuclear@nus.edu.sg

https://cil.nus.edu.sg/nuclear-law-and-policy/

Nuclear Matters at CIL, podcast series https://bit.ly/NuclearMattersatCIL

CIL_Nuclear
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WG3 – INTERNATIONAL NUCLEAR TRADE IMPACTS

Cyril Pinel
Director of European and International Affairs
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A NEED TO ADOPT NEW 
REGULATIONS

 From a nuclear renaissance to a nuclear spring

 Complex situation for the nuclear sector

 A need to find a good balance between the needs of 
the industry and the one of  the institutions and the 
civil society

 We need law to accompany this mutation

 Amend existing laws or adopt new laws?

 International or national basis?

 Binding or non-binding laws?
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THE BASIS FOR THE EVOLUTION OF NUCLEAR LAW 
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Advantages Drawbacks
International
basis

• Adoption of international licenses/standards that
facilitate international trade of SMR/nuclear
technologies

• Facilitate international cooperation/discussion
and a better understanding of the issues involved

• May not correspond to the original needs of the
stakeholders, including the civil society

• Difficult to adopt
• Generally based on the lowest common

denominator

National basis • Generally take into account the needs of all the
stakeholders, including the civil society

• Easy to create/ reform

• Not adapted for international trade /
commercialisation

• Does not allow the creation of mechanism for
international cooperation and discussions

Binding law • Not adapted for rapid evolution of nuclear
technologies

• May reassure investors / insurers

Non-binding law • Adapted for the rapid evolution of nuclear
technologies

• May become binding after a long time of practice
(customary law or codification)

• May not reassure investors/ insurers
• May never be implemented / problem in case of

dispute
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COMPLEXIFICATION AND FRAGMENTATION ISSUES
ASSESSMENTS

• International Organizations :
• Directly : IAEA, UNSCEAR, OECE/NEA, Euratom, etc.
• Indirectly : WHO, ILO, IMO, COPUOS, ICAO FAO, etc.

• Other organizations :
• Non-governmental organizations : ICRP, ICRU, ect.
• Networks : INRA, WENRA, FRNBA, ENSREG, WANO, ect.

Large number of organizations dealing with nuclear issues

• Example: Should SMR be regulated :
• “Globally” (e.g. by the IAEA) ?
• Regionally (e.g. Euratom /ENSREG/ WANO/ WENRA/ etc.) ?
• By sectors (e.g. COPUOS/IMO/etc.) ?
• All of them?

Nuclear law is governed by a multitude of complex and technical regulations
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COMPLEXIFICATION AND FRAGMENTATION ISSUES RISKS 
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Increase the complexity 
and “unintelligibility” of 

nuclear law

Conflict between regimes 
• Ex. : Paris and Vienna Conventions
• Ex. : Liability for transportation of 

nuclear material
• Maritime transport
• Aviation transport ?

“À la carte” regime/ forum 
shopping 
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SOLUTIONS AND SUGGESTIONS ? IN AN IDEAL WORLD
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 Obtaining a global and coherent approach

A need for a better coordination between nuclear institutions

• Make references to “generally accepted rules and standards » ?
 Gather all the rules around a same gravity center

Review the content of the law ?

• Open the doors of the IAEA and other nuclear organisations to non state members (observers or 
consultative status)
• E.g.: the ITU (over 700 private and academic entities) and the IMO (over 70 NGOs)
Take better account the needs of all the stakeholders, including the ones reluctant to the use of nuclear 

energy

Review the law-making process ?
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THANK YOU

Cyril Pinel

Director of European and 
International Affairs
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HELPING BRITAIN ACHIEVE NET ZERO: DEVELOPING NEW 
NUCLEAR BUILD IN THE MIDST OF AN ENERGY CRISIS

Claire Gooding
General Counsel

HPC & Nuclear Development
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West Burton A

Cottam (in decommissioning)

Hinkley Point C 
(in construction)

Sizewell C 
(in development)

1. UK NUCLEAR
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1. GREEN INDUSTRIAL REVOLUTION

 10 Point Plan for Green Industrial Revolution –
November 2020

 Powering our Net Zero Future – December 2020

 Net Zero Strategy – Build Back Greener –
October 2021

 Energy Security Strategy – April 2022
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2. UPDATE ON HPC
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3. CHALLENGES ON HPC
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3. CHALLENGES ON HPC

Regulatory and design change

Third party challenges
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3. CHALLENGES ON HPC

Brexit

Ukraine crisis

Solvency
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4. SIZEWELL C

 Replication – a nuclear supply chain

 Development Consent Order

 Nuclear Energy (Financing) Act 2022 

 Nuclear liability and third party investors
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5. HOW TO FUND NUCLEAR?

VS

Base Case 
Construction Cost

Remote Outturn 
Construction Cost

RAB model: Overrun impact 
shared 
- Investors (lower rate of

return)
- Consumers (higher £/MWh)

GSP
Potential HMG 

finance
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THANK YOU

Claire Gooding
General Counsel
HPC & Nuclear Development

claire.gooding@nnb-edfenergy.com
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ADVANCED REACTORS AND MULTI-NATIONAL EXPORT CONTROL 
REGIMES CONSIDERATIONS AND APPROACHES

Elina Teplinsky
Partner

Pillsbury Winthrop Shaw Pittman LLP

Jackie (Kempfer) Siebens
Director of Policy and External Affairs

Oklo, Inc.
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ADVANCED REACTORS AND EXPORTS CONTROLS: 
KEY ISSUES

 Advanced Reactors seek to have a bigger global market.
 Nuclear power plants are operational only in 32 countries worldwide.  This means that 161 countries do not have nuclear 

power.  Advanced reactors, and especially microreactors, because of their unique features, could reach many of these 
markets. 

 Many of these newcomer countries have never been recipients of nuclear technology, equipment and material.

 Advanced Reactors are relying on global supply chains and global workforces
 Leveraging global experience with new technologies and methods.

 Exposes reactor developers and their supply chain to multiple sets of nuclear export control regulation.

 Some reactors being developed in countries 

 Some advanced reactor components and technologies have not been classified before
 Or classifications are based on LWR technologies
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Apply to export of items defined to be items that are 
especially designed or prepared for nuclear use.  

Includes:

 nuclear material

 nuclear reactors and related equipment

 non-nuclear material for reactors

 reprocessing, enrichment, conversion, fabrication, heavy 
water production plants and equipment

 technology associated with each of the above items

 Member States should authorize transfer of Trigger List 
items/technology only if:

 Recipient provides formal governmental assurances that 
transferred items will not be used in any manner that results 
in any nuclear exZplosive device

 Transferred items will be placed under effective physical 
protection to prevent unauthorized use and handling

 Recipient has in force a safeguards agreement with the IAEA 
(applies only for NNWS)

 Retransfer of items/technology or items derived 
from those originally transferred will be subject to 
provision by the recipient of the same assurances as 
those required by the supplier for the original 
transfer 
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NUCLEAR EXPORT CONTROL REGIMES

All nuclear export control regimes follow the Nuclear Suppliers Group (NSG) Guidelines – Parts 1 and 2

NSG Guidelines Parts 1 - called the “Trigger List” because listed exports trigger requirement for safeguards 
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NSG TRIGGER LIST RETRANSFER CONTROLS

Country A Country B Country C

=
INTER JURA CONGRESS 2022 
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DOMESTIC NUCLEAR EXPORT LAWS AND REGULATIONS

 Guidelines represent an informal agreement between NSG members about what needs to be subject to control 

 Do not have any legal authority until they are incorporated into legislation that is binding on exporters in the participating 
states.

 Responsibility for implementing NSG decisions and carrying out agreed activities is with the individual 
participating governments

 Member states’ export control laws and regulations are either based on or are in conformance with NSG
Guidelines

 Export laws and regulations vary greatly in their implementation of NSG Guidelines
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AREAS OF DIVERGENCE – DEEMED EXPORTS

 Some regimes (US, Japan, Russia) include the concept of a “deemed export”
 Other regimes (Canada, UK, EU, Korea) do not recognize that concept

 The release of controlled technology to a foreign national or non-resident,
regardless of location of that national, is “deemed” to be an export to the
country of citizenship of the foreign national and triggers export control
requirements

 Creates a challenge with multi-national workforces

 Can create a challenge for compliance with antidiscrimination / human rights
laws

 Further complexity in the US:
 divergence of application within the U.S. regime – U.S. Department of Energy vs.

U.S. Departments of Commerce and U.S. Department of State

 treatment by DOE of re-exports within destinations
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AREAS OF DIVERGENCE – LICENSING REQUIREMENTS

 Some countries require licenses regardless of 
destination and technology involved

 Some countries have general licenses / 
authorizations, “global licenses,” “bulk” licenses for 
certain destinations

 However, lists of destinations differ

 The types of general licenses, the requirements to 
apply for them and their scope differs in each regime

 Countries that are subject to restrictions or 
embargoes also differ in each regime
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NUCLEAR COOPERATION AGREEMENTS

 Some countries (US, Canada, Australia) require that agreements for peaceful 
nuclear cooperation be in place before certain nuclear exports occur

 Other countries do not have that requirement

 However, most supplier nations do enter into nuclear cooperation agreements in 
practice

 Reprocessing consent rights

 Sometimes included in nuclear cooperation agreements (US, Japan, Korea)

 Require that nuclear material transferred pursuant to these agreements and special 
nuclear material produced through the use of transferred nuclear material and 
certain equipment may only be reprocessed upon agreement of the parties.

 Additional requirement result in difficulty and extended timelines in negotiating 
agreements.

Sec. 123 of the U.S. Atomic Energy 
Act: “No cooperation with any 
nation pursuant to [specified 
sections of the Act] shall be 
undertaken until” an agreement for 
cooperation has been submitted to 
Congress and has been brought 
into force
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EMERGING NUCLEAR NATIONS WITH WHICH THE UNITED STATES DOES 
NOT HAVE A BILATERAL NUCLEAR COOPERATION AGREEMENT
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It takes an average of 3 years for the United States to 
negotiate bilateral nuclear cooperation agreements (i.e., 

Section 123  Agreements)

 Bangladesh

 Egypt

 Jordan

 Uzbekistan

 Saudi Arabia

 Nigeria

 Kenya

 Ghana

 Laos

 Algeria

 Philippines

 Rwanda

 Ethiopia

 Uganda

 Tanzania

 Namibia

 Mongolia

 Serbia

 Albania

 Zambia

 Bolivia

 Peru

 Chile

 Qatar

 Tunisia

 Sudan

 Sri Lanka

 Singapore

Does not include many nations interested in microreactors which have not announced intentions of pursuing a full-scale nuclear program
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SUGGESTED SOLUTIONS – POLICY LEVEL

 Greater coordination between agencies regulating nuclear exports:

 Classification – update to NSG Guidelines and national regulation to specifically address advanced reactor components and 
systems

 Blanket assurances for specific reactor designs or technologies 

 Deemed “reexports” – conform requirements to laws and regulations of countries the “reexport” is taking place

 Eliminate licensing requirements for exports to allied nations

 Consider regional nuclear cooperation agreements; establish timelines for negotiating bilateral agreements and 
allocate more resources to doing so
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SUGGESTED BEST PRACTICES – COMPANY LEVEL 

 Develop, at an early stage, understanding of nuclear export control requirements in each country where assets, 
human resources and technology are located

 Pinpoint regimes that impose additional requirements; create procedures to segregate technology and personnel 
as necessary

 Seek broad licenses and authorizations for activities and personnel (in case of deemed exports) at an early stage

 Establish processes, at an early stage, for classifying technology and activities to be outside of the scope of nuclear 
export control regulations; seek confirmation from regulator for gray areas.

 Incorporate export control clauses reflecting multi-country requirements in contract templates; flow down 
requirements to sub-contractors.

 Require each party supplying export-controlled information to identify it; establish responsibility for seeking 
licenses.
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THANK YOU

Elina Teplinsky

Partner
Pillsbury Winthrop Shaw Pittman LLP

elina.teplinsky@pillsburylaw.com

+1.202.663.9009 (office)

+1.202.277.9547 (mobile)

Jackie (Kempfer) Siebens

Director, Policy and External Affairs
Oklo Inc.

jackie@oklo.com

+1.252.412.8885 (mobile)
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Inter Jura Congress 2022
The Willard InterContinental Hotel

International Nuclear Law Association - United States Chapter
322



REVIEW AND REVISION OF THE ICRP RE-COMMENDATIONS IN ICRP 
PUBLICATION 103 – AN UPDATE –

Ass. Jur. Ulrike Feldmann
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INTRODUCTION

 In 2021 start of a process of reviewing & revising ICRP Recommendations 103 for a system of Radiological 
Protection (first issued 2007).

 Process supposed to run until 2028/29.

 Open and transparent engagement with organisations and individuals worldwide.

 Publication of a paper „Keeping the ICRP Recommendations Fit for Purpose“ by ICRP to encourage discussions .

 Recommendations seen as the basis of standards, regulations, legislation and the practice of radiological
protection worldwide.

 New developments in this field might influence new legislation.
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PURPOSE OF THIS PAPER

 To outline areas for which ICRP sees potential for reviewing its
recommendations 103 

 To give an overview on key points of the scientific discussion that started last 
year on the ICRP paper 
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WHO OR WHAT IS THE ICRP?
I. HISTORY OF ICRP

 Independent non-profit organisation for the advancement of scientific knowledge on radiation protection;

 Founded in 1928 as the International X-ray and Radium Protection Committee (IXRPC) to address the effects of
ionising radiation in the medical field;

 Over time recognition of importance to study effects of radiation also outside the medical field;

 In 1950 restructured and renamed and now called the International Commission on Radiological Protection;

 Since 1977 – after years of publishing recommendations and guidance in various journals – creation of ICRP‘s
own series of recommendations on specific topics and also as „General Recommendations“ in its „Annals of
ICRP“;

 In the view of ICRP itself: interface between science and politics.
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WHO OR WHAT IS THE ICRP?
II. COMPOSITION OF ICRP

 Main Committee and 4 „Committees“ to which several „Task Forces“ are assigned. 

 All committees and task forces are composed of experts in radiation protection from all over the
world recruited from

 representatives of national radiation protection authorities and research institutes,

 representatives of universities and medicine,

 staff from international associations such as IAEA and IRPA  e.g. and

 industry representatives (only a few).    
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APPROACH OF THE ICRP FOR  THE REVIEW 

Keeping the ICRP Recommendations fit for purpose“ 
(ICRP-Paper by Clement et al.):

 Starting point: The existing radiation protection system has proven itself and is robust:

 However: Adaption to scientific developments and changes in society is necessary;

 Of high priority: Consistency, comprehensibility, clarity and, where possible, simplicity of recommended
regulations;

 Of great importance: Protection of people and protection of environment as the 2 overarching radiaton
protection objectives;

 Of importance as well: the concept of individual dose (including individual differences in responses to 
radiation exposure) and the ethical obligation to protect the individual in all circumstances (in 
emergency situations as well as in existing exposure situations through the use of reference levels)
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APPROACH OF THE ICRP FOR  THE REVIEW, CONT. I 

Further possible fields as subjects for review given in the ICRP-Paper:

 Suggestion for consideration: existing obligation to protect the individual to be formulted as a general
principle

 applying to all 3 exposure situations (planned, existing and emergency) and

 including dose limits, dose guidance values and reference levels. 

 Classification of radiation effects (with a  special focus on tissue reactions); 

 Reformation of the concept of harm (which should possibly also include non-cancer-related diseases);

 Radiation effects & risks to living beings in the non-human environment: Should a 4th category „on-
human biota“ be added to the 3 categories of exposure (medical, occupational and public exposure)?
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APPROACH OF THE ICRP FOR  THE REVIEW, CONT. II

Further possible fields as subjects for review given in the ICRP-Paper:

 Balancing the protection of humans and the environment;

 Incremental improvements to the basic principles of justification and optimisation.

 Necessity to clarify the exposure situations introduced with recommendations 103 in 2007?;

 Consideration at which points in radiation protection it would be helpful to include the ethical basis of
radiation protection.

 Should the importance of communication in radiation protection and the involvement of people affected
be better reflected?

 How can the guidance on education & training be improved?
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DISCUSSION OF THE ICRP-PAPER

ICRP Workshop on 19 and 20 October 2021 as kick-off for joint technical discussions: 

 60 contributions from all over the world;

 Wide range of institutions contributed, e.g.

 IAEA,

 IRPA (Internationl Radiation Protection Association) ,

 HERCA (Heads of European Radiation Protection Competent Authorities) and

 NEA

 Individuals

 In general international organisations have set up special WG‘s to actively  accompany the revision process.
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DISCUSSION OF THE ICRP-PAPER, CONT. I

 Webinar on 20 April 2022 „Are radiation risks below 100 mGy for example through recurrent CT-procedure of
real concern for radiation protection?“

 Speakers:

 Prof.Dr. Werner Rühm, Universität München, Germany  and acting President of ICRP;

 Dominique Laurier, Institut de Radioprotection et de Sûreté Nucléaire, France;

 Prof. Richard Wakeford, University of Manchester, United Kingdom;

 Dr. Roger Coates, former BNFL, former Vice-President and President of IRPA (spoke on radiation protection at 
INLA congress in Abu Dhabi)
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DISCUSSION OF THE ICRP-PAPER, CONT. II

Impression so far on the status of discussion:
Need for reforming the radiation protection system is seen quite differently – pure doctrine of radiation protection 
(the less radiation the better) versus need for more simplification, better comprehensibility, more situated-adapted 
and practical orientation.

Prominent examples:

 correctness of the LNT hypothesis: Rühm, Laurier & Wakeford in favour of LNT hypothesis; ICRP aknowledges
uncertainty of LNT hypothesis but wants to stick to its application;

 Risk of small radiation doses: recent studies show increasing evidence of a radiation-based cancer risk at 
doses below 100 mGy.
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DISCUSSION OF THE ICRP-PAPER, CONT. III

Contra:

 At low doses measurement of the dose might not be possible;

 Low dose  also means low risk; risk is lost in the „noise of the background radiation“

 Application of LNT hypothesis might lead to unjustifiable results for radiologists (obligation to wear heavy 
shielding), risk for patient without lead shielding only 0.0025% to develop cancer at some point of his life; but risk
of musculoskeletal injuries for radiologist;

 Risks have to be put in correlation with other radiation risks people accept deliberately: e.g. holidays in 
places (beach, mountain) with additional dose of several 10 mSv versus great fianancial efforts for pushing the
dose towards 0,1mikrosievert  (despite the 10 microsievert criterion for clearance) because of additionally
required conservatism

 More common sense is needed (Coates).
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DISCUSSION OF THE ICRP-PAPER, CONT. IV

Reasonableness and Tolerability:

 Model for risk tolerance was already introduced with „ICRP Publication 60“ in 1990;

 Approach to implement the optimisation process and to clarify what is resonable feasible was introduced with
„ICRP Publication 101“ in 2004;

 Revision of this topic is dealt with in one of ICRP‘s working groups; aim to provide practical guidance for 
decisions;

Other main topic:

 Inclusion of the protection of future generations and their habitat in the setting of dose levels
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ICRP‘S PRIORITY TOPICS

3 priority topics:

 Effects & risks to living organisms in the uninhabited environment;

 Exposure situations and categories of exposure (including the environment);

 Effects of individual response and individualisation of dose & risk.

 ICRP: These topics  should soon be delt with, preferably within the next 18 months.
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OUTLOOK

 Outcome of the next years discussions on the review of ICRP‘s Recommendation 103 is up to now not 
foreseeable.

 Especially it is not clear whether the revised ICRP recommendations will ultimately bear the signature of practical
reason or that of pure doctrine or rather not much change at all.

 Far to early to estimate the effects of a revised version of ICRP recommendations on our regulatory framework
for radiation protection. 

Next opportunity for intensively discussing the ICRP suggestions:

6th International Symposium on the System of Radiological Protection, 7-11 November 2022 in Vancouver. 
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THANK YOU

Ass. Jur. Ulrike Feldmann

Kerntechnik Deutschland e.V. , 
Berlinerstr. 88A, 13467 Berlin, 
www.KernD.de
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THREE BLIND MICE – LOW-DOSE RADIATION, EPIDEMIOLOGY AND 
THE LAW

Mark Callis Sanders
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• Introduction

• Background

• Is There Consensus?

• Where We Are

• What the Future Holds

• Thoughts & Conclusions

OUTLINE
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INTRODUCTION
 1970’s - Many countries turn to

nuclear power as a secure
alternative to fossil fuels to
achieve a measure of energy
independence.

 2022 - Once again a new energy
crisis in Europe - with limited
access to supplies of natural gas
- has renewed political debate
about nuclear power’s role in
the energy mix.
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Are we closer to having scientific evidence that proves direct and whole 
causation of development of cancers from exposures to low dose radiation? 

1970’s/1980’s - Legal scholars looked at tort law and wondered if a new 
analysis and reforms from older ideas and concepts would be 
advantageous. 
(1) Considered how an increased role of nuclear power generation might

bring about more tort cases.
(2) Could advances in the scientific communities prove causation

(recognizing that everyone is exposed to a certain amount of
background radiation every day)?

341



BACKGROUND

 Health risks from high exposure
levels are known and validated
(e.g., Atomic Bomb Survivors).

 Radiation doses below 100 mSv,
and more especially from
20mSv and less, are problematic
to the science community.

INTER JURA CONGRESS 2022 
INTERNATIONAL NUCLEAR LAW ASSOCIATION – U.S. CHAPTER

Linear No-Threshold Model (LNT) serves as the basis for deciding 
regulatory standards.

Overly conservative

Allows regulatory standards to be more easily communicated 
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BACKGROUND

 The As Low As Reasonably
Achievable (ALARA)
principle.

 Article 15 of the Convention on
Nuclear Safety

Teaches and instructs that one 
should always avoid exposure to 
radiation that does not have a 
direct benefit, even if the dose is 
small. 
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Nuclear Industry (uranium mining, milling, enrichment, fuel 
fabrication, reactor operation and reprocessing) around the globe has 
done an excellent job with radiation protection practices implementing 
the ALARA principle from the 1970ôs through today!

One must question any attempts to encourage even stronger burdens 
placed on the nuclear industry for further reducing current dose 
exposures rates at significantly higher costs.
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IS THERE CONSENSUS 
ON LOW-DOSE 
RADIATION?

 Predicated on scientific
capabilities for gathering
authoritative data, and making
some sort of expert judgement
for recommendations.

 It is not facts being presented,
but is more about speculation
and conjecture based on a best
estimate reading of the data.
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YES! We don’t 
know!
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WHERE WE ARE –
TWO CASE STUDIES

 2018 - The National Council on
Radiation Protection and
Measurements published
Commentary No. 27 –
Implications of Recent
Epidemiologic Studies for the
Linear-Non threshold Model
and Radiation Protection

 Also known as the Million
Worker Study
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Provide validated scientific data to support the LNT model for 
carcinogenic risk.

Provide a basis for rebutting the underlying premise argued by some 
that the LNT model is inappropriate for the purposes of radiation 
protection in low dose situations. 
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WHERE WE ARE –
TWO CASE STUDIES
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Does little to resolve divisions of opinion on the LNT front.

Does not provide conclusive evidence that confirms or rejects 
conclusions that exposure to small doses of radiation brings about 
serious health risks.

Leaves us with more questions than answers regarding the 
appropriateness of LNT. 
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WHERE WE ARE –
TWO CASE STUDIES
 2015 - Nuclear Regulatory

Commission (NRC) receives
three petitions for rule making.

 Petitioners: (1) Dr. Carol S.
Marcus, (2)  Mr. Mark L. Miller,
Certified Health Physicist, and
(3) Dr. Mohan Doss.

To support petitioners’ claims, 
the petitioners submitted 36 
references on various 
scientific studies.
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Discontinue use of the LNT model as the primary scientific basis for 
the agency's radiation protection standards.

Requested that the NRC maintain worker doses “at present levels, 
with allowance of up to 100 mSv (10 rem) effective dose per year if 
the doses are chronic”. 

NRC to remove the ALARA principle entirely from the regulations.

Raise the public dose limits to be the same as the worker doses. 

End differential doses to pregnant women, embryos and fetuses, and 
children under 18 years of age. 
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WHERE WE ARE –
TWO CASE STUDIES

 2021 - NRC denied the three
petitions submitted in 2015.
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NRC did not agree with the petitioners’ basis for needed changes for 
rule making.

NRC did acknowledge there are many difficulties “inherent in 
determining the amount of damage to the human body caused by low 
doses of radiation”

Reason for using the LNT model is not to assess the actual risk of 
low dose radiation, but used “as the basis for a regulatory framework 
that meets the “adequate protection” standard of the Atomic Energy 
Act of 1954, as amended .

Practice of using the LNT model for radiation protection regulations 
is due to the findings and recommendations “of national and 
international authoritative scientific bodies, such as the ICRP.”
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WHAT THE FUTURE 
HOLDS!

 There is currently a renewed
interest for increased
research and study among
scientific bodies and
government agencies on
low-dose radiation.
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Department of Energy (DOE) is tasked to guide federal research 
activities in low-dose radiation.

The 2021 Consolidated Appropriations Act amended section 306(c) 
of the Department of Energy Research and Innovation Act.
Instructs the DOE to pursue a research program on low-dose and low 
dose-rate radiation along two lines of inquiry.
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WHAT THE FUTURE 
HOLDS!
 The National Academies

formed a committee of
experts to study the status of
low-dose radiation research
in the United States at the
request of Congress.

Published report provides 
numerous findings and 
recommendations. 
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Define the health and safety issues for guiding an improved understanding of 
low-dose and low dose-rate radiation health effects.

Recommend a long-term strategic and prioritized research agenda.

Recommend ways for improved coordination between federal agencies and 
other national and international low-dose radiation research projects and 
programs.

The Committee believes a coordinated multidisciplinary low-dose radiation 
research program in the United States would improve our  understanding of 
adverse human health effects from exposures to  radiation at doses and dose 
rates of relevance to the U.S. population. 

Encourages increased “investments over a sustained period spanning  several 
decades… to develop and maintain a multidisciplinary low- dose radiation 
research program in the United States” (~$100 Million during first 10-15 
years)
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WHAT THE FUTURE 
HOLDS!

 There are a number of
initiatives being led
internationally.

 Multiple ongoing
efforts/studies in various
countries and at universities,
etc.
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SUMMARY

In 2022, there is still much uncertainty surrounding the effects of exposure to 
low-doses of radiation, LNT, and ALARA despite various studies, debates and 
efforts over the past half-century to better understand these topics. 

The central challenge for those attempting to discontinue use of LNT is they are 
seeking to claim a negative (there is no risk), whilst those in favor of LNT are 
attempting to prove a positive (there is some risk, albeit a minimal one). 

As long as there is the possibility of any risk, it is difficult to see how national 
and international authoritative scientific bodies would be willing to retreat even 
one inch from today’s proactive stance.

Also, means that regulatory agencies are chained together in the same trench 
with these scientific bodies for the foreseeable future.

Unless there are major advances scientifically with an ability to remove the 
background noise of daily exposures, the three blind mice - Low-dose Radiation, 
Epidemiology, and the Law – will remain as blind and ignorant as they are now 
for a lone time going forward, with little impact on tort law attempts to place 
blame and liability on the industry for low dose exposures at current levels.  
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Mark Callis Sanders

mark@sandersengineering.us
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THANK 
YOU!
WG-4
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Keynote Speaker

Lisa Thiele
Senior General Counsel of the 

Canadian Nuclear Safety Commission

Inter Jura Congress 2022
The Willard InterContinental Hotel

International Nuclear Law Association - United States Chapter
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INNOVATIONS IN U.S. DECOMMISSIONING AND TRANSFERING
THEM ABROAD – A LEGAL PERSPECTIVE

Daniel F. Stenger and Rob Matsick, Hogan Lovells
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AGENDA

(1) Background on 
Decommissioning Models

(1) Traditional

(2) License Stewardship

(3) Asset Sale

(4) Other Permutations

(2) Applying Decommissioning 
Innovations Abroad

(1) License Transfers

(2) Segregated NDTs

(3) DOE Funding for SNF
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INTRODUCTION

The U.S. has seen unprecedented 
innovation in the field of nuclear 
decommissioning.  Vendors have 
developed new business models to 
manage the decommissioning process 
that have uncovered dramatic 
improvements in project efficiency and 
outcomes.  A key question is how 
these innovations can be effectively 
transferred abroad.  We suggest that 
the answer lies not just in transporting 
technology or business models across 
borders, but also in understanding the 
unique aspects of the U.S. nuclear 
regulatory framework that have 
enabled this innovation.
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BACKGROUND ON DECOMMISSIONING MODELS
An Evolution in Efficient, Cost-effective, and Safe Decommissioning
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SUMMARY
The standard decommissioning model and the corresponding role of the 
decommissioning vendors have evolved dramatically, from a traditional 
utility/operator model, to a License Stewardship model and Asset Sale 
model, with various permutations in between.
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• Traditional Utility/Operator Control Model

• In this traditional model, the utility/operator would provide instruction to the vendor, 
which itself generally acted as a contractor to support decommissioning.

• Ownership and Control: Retained by the utility/operator

• Reporting to the NRC:  By the utility/operator

• Examples: Many of the “Yankees” and San Onofre

BACKGROUND ON DECOMMISSIONING MODELS
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• License Stewardship Model

• The traditional model gave way to the vendor acting more as a decommissioning 
“steward,” whereby the steward acts as an intermediary between the NRC and 
utility/operator, with a role that varies depending on the situation.

• Ownership and Control:  Utility/operator continues to own the land and retain title to 
the SNF.  Site is generally returned to the owner upon completion.

• Reporting to the NRC:  The “steward” takes on NRC reporting responsibilities.

• Examples:  La Crosse; Zion

BACKGROUND ON DECOMMISSIONING MODELS
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• Asset Sale Model

• Ownership and Control:  The vendor generally purchases the reactor site and assets 
from the utility/operator, including the nuclear decommissioning trust fund.

• Reporting to the NRC:  As in the License Stewardship Model, the vendor is responsible 
for coordination with the NRC.

• The assumption was that the vendor would be financially incentivized to complete the 
decommissioning process more efficiently and safely, and less expensively.

• Examples:  Vermont Yankee; Pilgrim; TMI-2; Kewaunee

BACKGROUND ON DECOMMISSIONING MODELS
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• However, these models do not tell the full story.  There are new forms of 
decommissioning risk, much of which is up for negotiation within contracts.

BACKGROUND ON DECOMMISSIONING MODELS
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TRANSFERRING DECOMMISSIONING INNOVATIONS ABROAD
Considerations on Applying U.S. Regulatory Ingenuity
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SUMMARY

Given the successful and nimble decommissioning models outlined above, 
there is the opportunity to apply these insights and models within foreign 
contexts, which can help provide more efficient, more cost-effective, and 
safer decommissioning, in turn boosting the global nuclear industry and 
potential new builds abroad.

INTER JURA CONGRESS 2022 
INTERNATIONAL NUCLEAR LAW ASSOCIATION – U.S. CHAPTER

367



• To apply U.S. decommissioning innovations abroad, the answer lies not just in transporting 
technology or business models across borders.

• Success also involves an understanding of the unique aspects of the U.S. nuclear regulatory 
framework that enable this innovation.

• These aspects of the U.S. framework promote new entrants, align interests of former 
operators and decommissioning companies, and enable managed risk-taking.

• Of course, the U.S. framework cannot just be mirrored in foreign contexts, but instead 
regulatory reform must be explored given differences in regulatory, executive, legislative, 
and judicial regimes between the U.S. and other countries.

APPLYING DECOMMISSIONING INNOVATIONS ABROAD
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• Regulators Aiding Innovation

• Success of the U.S. decommissioning model is driven not just 
by decommissioning innovations by private vendors, but also 
owes much to assistance and collaboration from regulators, 
particularly the Nuclear Regulatory Commission and 
Department of Energy.

• This regulatory assistance can take many forms, including in 
the areas of:

• (1) License Transfers

• (2) Segregated Nuclear Decommissioning Trusts

• (3) DOE Funding for Spent Nuclear Fuel

APPLYING DECOMMISSIONING INNOVATIONS ABROAD
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• (1) License Transfers

• A key element for the NRC in license transfer actions is to provide a consistent process that 
gives certainty to vendors and other interested parties.

• This certainty can take many forms, including consistent analyses of:

• Technical and financial qualifications for the transferee entity

• Foreign ownership thresholds

• Insurance and indemnity requirements for the transferee 

APPLYING DECOMMISSIONING INNOVATIONS ABROAD
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• (2) Segregated Nuclear Decommissioning Trusts

• The NRC provides for NDTs that are segregated from the assets of the licensee and outside the 
licensee’s administrative control.

• The benefits of segregated NDTs, if properly done, are many and include:

• Encouraging new entrants and more accurate quantification of risks and rewards

• Providing safeguards against raiding and shortfalls

• Helping to ensure an acceptable public risk of ownership changes

APPLYING DECOMMISSIONING INNOVATIONS ABROAD
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• (3) Department of Energy Funding for Spent Nuclear Fuel

• Funding efforts by DOE for SNF are vital to the domestic nuclear industry

• The benefits of DOE funding for SNF include the capacity to:

• Mitigate long-tail risk

• Provide certainty through consistent rulings, settlements, and assignable rights

• Permit the pursuit of potentially new approaches, including revolving funds and consolidated 
interim storage facilities

APPLYING DECOMMISSIONING INNOVATIONS ABROAD
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HOW TO REPLICATE THE LEGAL STRUCTURES ABROAD
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Let the Experts Drive
Seek greater voice over 
key decisions and project 
phasing.

Revise Risk
Use seller budget estimates 
to establish “NDT” for 
contractor.

Educate
Discuss benefits of US 
models for safety and 
efficiency.

Performance-Based
Seek milestone-based 
incentives, not detailed 
project schedules.
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Daniel F. Stenger

Rob Matsick

Hogan Lovells
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MODELS FOR DECOMMISSIONING IN EUROPE
Nuria Prieto Serrano
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ENSREG AT A 
GLANCE
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“Nowadays, 93 reactors in the EU are in shutdown mode and more than 75% of operating
reactors are over 30 years old. It is estimated that about 50 additional reactors will be closed by 2025. 
Mature dismantling and waste management technologies are present with the exception of graphite 
waste.

The following issues arose from the discussion:
• Decommissioning raises challenges in terms of transparency, choosing adequate methodologies, 

knowledge management, costs assessment, and associated provisions.
• It is important to standardize decommissioning approaches to ensure getting the most benefit in 

terms of safety, timing and costs from the first successful projects already ongoing in Europe
• It is important to define in detail what is considered as the 'decommissioning end state' of a nuclear 

installation in Europe in order to have homogenous cost evaluations.
• The issue of the ‘polluter pays’ principle applying to the nuclear sector was also raised”.

Summary of fifth ENSREG Conference, 
June 2019,   https://www.ensreg.eu/summary-0

WHY SHOULD ENSREG CARE FOR DECOMMISSIONING?
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OUR SURVEY
ENSREG WG 2
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21 Member States + UK
6 missing Member States with no 
significant nuclear activity
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POLICY AND STRATEGY

Generally, concepts «Green field vs 
brown field» not legally defined 
(exc.: LT).
«Release» is the preferred 
terminology.

Approx. 50% of respondent 
countries introduce a legal 
obligation for «green field»; in 
some 50% this decision is taken 
case-by-case.
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27

The vast majority: different authorities involved during authorization of 
decommissioning actions.

0

5

10

15

20

25

Topics of involvement

60% procedures led (or only 
driven) by national nuclear 
regulatory bodies.

Timing for release of 
authorizations established by 
law? 
• Answers ranking between 3

years extendable to 2 (FR)
to 20-30 days (PT).

• 6 countries (BE, BG, GR, FI,
UK, NL) interpreted the
question differently.
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LICENSING PROCEDURES INVOLVING DIFFERENT REGULATORS
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PLANNING OF DECOMMISSIONING WORKS 

Questions were made regarding initial plan, overarching plan and detailed plans.

Initial plan 
• All countries require it before construction, some countries make a particular reference to legacy

in their laws if this plan was not prepared in the past.
• Normally initial plan requires periodic review (5y to 10y)

Overarching plan 
3 approaches observed:
• Setting of an overarching decommissioning plan followed by detailed plans: e.g., DK, IT, LT, SE
• Setting of a final plan with sufficient details: e.g., AT, BE, FI, FR, HU.
• Phased detailed planning: e.g., BG, CZ, SK.
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TRANSITION PERIOD

OPERATING LICENSE DECOMMISSIONING  LICENSE

Model 1: e.g., FR, DE, BE, IT, NL, RO, UK

TRANSITION 
PERIOD

Model 2: e.g., FI, ES

OPERATING LICENSE DECOMMISSIONING  LICENSE

TRANSITION 
PERIOD

Model 3: e.g., HU, SI

OPERATING LICENSE SPECIFIC LICENSE IN 
TRANSITION PERIOD

DECOMMISSIONING  
LICENSE

Non nuclear countries: generally this particular period not specified in legislation
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OVERARCHING LICENSE AND SPECIFIC APPROVALS (CONT’)

Generally observed:

• Most countries which require an overarching decomm. license do not require
licensing for specific dismantling tasks; however, they often impose a regulatory
approval of such tasks

• Countries which do not require an overarching decomm. license generally have
specific requirements for licensing of individual tasks.

• Countries with a lifecycle approach: separate licenses for individual dismantling
tasks are not required.
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COMPLETION OF WORKS: TIME LIMITS AND DELAYS

Among the 16 nuclear power countries:
 BG: 10y to complete decomm. activities (otherwise 

new license needed).
 ES: 10y as a goal in national program (not in 

regulation).
 Rest: estimate done in decomm. plan, but no limits 

specified in regulation.

Non nuclear countries:
 LV: 10y to complete decomm. per regulation
 DK: Parliamentary Resolution for Risø site max. 20y.
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END OF DECOMMISSIONING,  RELEASE FROM REGULATORY CONTROL

General: 
• Completion of

decommissioning overlaps
with release of the areas and
buildings from regulatory
control

• Achievement of the end state
must be demonstrated
through documentation
submitted to the regulatory
body
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FINAL REMARKS
Important differences in the regulation of 
decommissioning across the EU
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Different deadlines: 
For national authorities to 
review the licensing 
documents
For regular review of the 
decommissioning plan(s), 
For the license holders to 
undertake decom. works, 
Regarding period for 
maintaining documents

Does every single 
operation need a 
particular license? 

Does this entail more 
bureaucracy?

TRANSITION PERIOD 
is key from the point of 

view of activities and 
transmission of 

responsibilities. This is 
especially relevant in 

terms of costs (in 
particular, if different 
operators at stake).

Decisions on strategy: 
“green field for all 

solution” vs. flexibility, 
case-by-case
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FINAL REMARKS (CONT’)

Harmonization needed?

Principles of subsidiarity and proportionality: are the objectives of the EU better achieved with a shared 
regulation?

Different degrees of difficulty to harmonize:
- Deadlines and timeframes
- Participation of different regulators
- Requirements for end-state
- Allocation of responsibilities in the transition period
- Amount and types of licenses…

Long and complex debate to decide what to harmonize and under which parameters.
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LEGAL CHALLENGES IN THE UK WHEN REMOVING 
DECOMMISSIONED NUCLEAR INSTALLATIONS FROM THE 
APPLICATION OF THE INTERNATIONAL NUCLEAR LIABILITY 
CONVENTIONS

Helen Peters,  AWE plc United Kingdom

UK Ministry of Defence © Crown owned copyright 2022/AWE
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• Paris Convention and Steering Committee decisions and recommendations

• NEA Decommissioning Exclusion

• Nature and level of risk over nuclear installation lifecycle

• Current UK regulatory framework and challenges

• Proposal for change in approach

Images used in this presentation are from the UK Government’s Consultation Paper Regulation of Nuclear Sites in 
the Final Stages of Decommissioning and Clean-Up May 2018 - Consultation on the regulation of nuclear sites in the 
final stages of decommissioning and clean-up (publishing.service.gov.uk)

OVERVIEW
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THE PARIS 
CONVENTION

The Convention on Third Party Liability in the Field of Nuclear 
Energy of 29 July 1960, as amended (the "Paris Convention") 
• Article 1 empowers the OECD Steering Committee for Nuclear Energy to

make decisions which are binding on Contracting Parties
• Article 1(b) “The Steering Committee may, if in its view the small extent of the

risks involved so warrants, exclude any nuclear installation, nuclear fuel, or
nuclear substances from the application of this Convention”

• 2004 Amending Protocol including qualifying radioactive waste disposal facilities
within scope of Convention

Steering Committee decisions:

• Decommissioning Exclusion 30 October 2014 - www.oecd-
nea.org/law/decommissioning-exclusion.html

• Low Level Radioactive Waste Exclusion 16 January 2017 - www.oecd-
nea.org/jcms/pl_19768

• Small Quantities of Nuclear Substances outside a Nuclear Installation Exclusion
16 January 2017 - www.oecd-nea.org/jcms/pl_19770
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OECD NEA STEERING 
COMMITTEE 
“DECOMMISSIONING 
EXCLUSION”

 Decision and Recommendation of the Steering Committee 
Concerning the Application of the Paris Convention to 
Nuclear Installations in the Process of Being Decommissioned, 
OECD Nuclear Energy Agency [30 November 2014] requires: 

 the operations of the installation in the process of being 
decommissioned must have permanently ceased; and 

 any nuclear fuel, radioactive material in process, radioactive waste 
and radionuclide inventory must have been removed or have 
decayed to specified levels or below; and 

 the annual effective dose to an offsite member of the public, under 
any circumstances including accidents, must not exceed 
1millisievert (mSv); and 

 the installation must remain under the control of the relevant 
national authorities and provisions for containment and control of 
the remaining radioactivity must also be in place
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CHANGES IN 
NATURE AND LEVEL 
OF RISK
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Final Stages of 
Decommissioning 

and Clean-up

Defueling and 
Transition from 
Operations to 

Decommissioning

Design and 
Construction

Commissioning 
and Operation

Decommissioning 
including Possible 
Quiescent Period 

Nuclear

Radiological

Conventional

At early stages of decommissioning 
of a nuclear reactor, the spent fuel 
and higher activity wastes are 
removed and stored securely 
elsewhere, resulting in radiological 
hazards on the site falling by over 
99%

Final stages of decommissioning and 
clean-up require:

• protection of environment and
the public 

• protection of workers from
conventional hazard
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CURRENT UK 
REGULATORY 
FRAMEWORK
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Nuclear third party liability

ONR HSE

Licensee can surrender nuclear site licence at any time after which ONR regulates 
via “Directions” until the Period of Responsibility has ended

General law

“No danger”

Final Stages of 
Decommissioning 

and Clean-up

Defueling and Transition 
from Operations to 
Decommissioning

Design, 
Construction 

and Operation
Decommissioning

No Concerns re 
Nuclear Safety 

Decommissioning 
exclusion

Site Reference 
State

Main regulatory regimes for nuclear 
decommissioning and clean up:

• Nuclear Installations Act 1965 -
nuclear site licensing and nuclear third
party liability regimes

• Ionising Radiations Regulations 2017

• Health and Safety at Work etc Act
1974

• Environmental Protection (various)

• Land use planning
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PROBLEMS WITH 
CURRENT UK 
REGULATORY 
FRAMEWORK

 Main reasons for proposed change:

• Nuclear third-party liability continues beyond point set out in the
NEA Decommissioning Exclusion as operators required to clean-
up to “no danger”;

• Potentially excluding implementing  more sustainable solutions (as
promoting removal rather than in situ disposal);

• Dual regulation of radioactive waste disposal facilities on nuclear
licensed sites after nuclear safety matters resolved

 The legislation which underlies the current framework was
adopted in 1959-65, when little consideration had been given to
decommissioning

 Subsequently environmental regulations have developed for land
remediation, allowing for flexible site-specific solutions and a
sustainable approach to site clean-up

 Inconsistent treatment of disposal facilities located on nuclear
sites compared to those off nuclear sites
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OPTIMISING LEVEL 
OF CLEAN-UP AND 
ASSOCIATED WASTE 
MANAGEMENT
• Optimisation is an important

principle underpinning radiation
protection legislation across the
different regulatory regimes

• Applying optimisation to nuclear
site decommissioning and clean-
up  ensures radioactive waste
and contamination are managed
safely, but may not necessarily
lead to all radioactivity being
removed from site

• In some cases, risk of leaving
lightly contaminated
substructures and soils in place is
lower than risk of excavating,
transporting and disposing of
them elsewhere
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UK GOVERNMENT’S 
PROPOSED FUTURE  
REGULATORY 
FRAMEWORK
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Licensee must apply to ONR to surrender Nuclear Site Licence 

ONR HSE

General lawNuclear third party liability

Final Stages of 
Decommissioning 

and Clean-up

Defueling and Transition 
from Operations to 
Decommissioning

Design, 
Construction 
and Operation

Decommissioning

No Concerns re 
Nuclear Safety 

Decommissioning 
exclusion

Site Reference 
State

• Nuclear licence to be able to end
when no nuclear safety and
security issues remain under a new
surrender process

• Period of responsibility to end
when Decommissioning Exclusion
criteria met

• Environmental agencies to continue
to regulate until surrender of
environmental permits

• Conventional health and safety
regulated by the HSE (rather than
the Office for Nuclear Regulation)
after nuclear site licence surrender

• Land use controls continue as usual
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PROPOSED FUTURE 
REGULATORY 
FRAMEWORK

 The nuclear third party liability regime would cease to apply when the UK 
nuclear regulator, Office for Nuclear Regulation (“ONR”), satisfied the site 
meets the Paris Convention Decommissioning Exclusion criteria

 ONR able to accept licence surrender once content period of 
responsibility for nuclear third party liability had ended and nuclear safety 
and security no longer a concern

 Once site licence has been revoked, the health and safety of work 
activities regulated by HSE

 Any further site remediation, and waste management and disposal, would 
continue to be regulated by the relevant environment agency, until the site 
operator could demonstrate to the satisfaction of the relevant 
environment agency that the relevant environmental permit could be 
surrendered

 Ability to apply to ONR to exclude certain disposal facilities from the 
nuclear licensed site if satisfied that nuclear safety and security matters 
had been resolved.  The relevant environment agency would determine the 
period of responsibility for these facilities

 Low level waste disposal facilities which meet the Paris Convention Low 
Level Waste Exclusion criteria would be excluded from the requirement 
for nuclear third party liability

Principle that any changes must:

• ensure no relaxation in standards for
public protection - alignment with UK
radiological protection law, international
standards and public health guidance;

• respect the statutory principles of good
regulation;

• ensure sites remain under appropriate
regulation; and

• include rigorous procedures for assessing
the wider benefits and risks of different
clean-up options, so the best overall
solution is found for each site and its
surroundings
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EXAMPLE OF BENEFIT 
REGULATORY 
CHANGE COULD 
BRING

 Under current regulatory framework, 
operator will either:

 remove most of radioactively 
contaminated structures from site; or

 retain nuclear licence for an unknown 
length of time with the associated costs.

 If proposed changes implemented:

 nuclear site licence could be removed 
after care and maintenance and closure 
of ILW store

 Operator then work with the 
environmental regulator to agree a range 
of options for these underground 
structures from removal to on-site 
disposal of all or some of the structures 
as radioactive waste 

Trawsfynydd, Wales. Magnox nuclear 
power station 1965 –1991

Decommissioning underway,  Nuclear 
fuel removed. On-site ILW store, to be 
emptied and demolished when UK 
GDF available

Number of large underground 
structures on site. Some radioactive. 
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EXAMPLE OF BENEFIT 
REGULATORY 
CHANGE COULD 
BRING

 Under current regulatory framework, 
decommissioning of SGHWR would 
likely involve:

 Sub-structures removed;

 Significant waste transported off-site; and

 Import of significant quantities of new 
material to fill void.

 If proposed changes implemented, once 
nuclear site licence surrendered:

 Operator could work the environmental 
regulator to agree a range of options 
including in situ disposal of some 
structures and reusing some waste on 
site (including potentially LLW or VLLW) 
on site to backfill voids

Winfrith, Dorset, Magnox – Research 
reactors from 1957-1995

Decommissioning underway,  Reactor 
dismantling commenced

Steam Generating Heavy Water 
Reactor (SGHWR), large basement 
void space (45,000m3)
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CONCLUSION

 Proposal for change requires amendment to Nuclear 
Installations Act 1965 and the UK environmental permitting 
regimes.

 Clarity from government on planning implications would be 
beneficial on whether in situ disposals are a change of use / 
disposal of waste requiring planning permission

 Amendment to Nuclear Installations Act 1965 is set out in 
the Energy Bill which is currently being debated in 
Parliament.  Act should be passed in 2023 but will not come 
into force until further regulations passed

 Note: The Energy Bill is also amending the Nuclear 
Installations Act 1965 to implement the requirements of the 
Convention on Supplementary Compensation (CSC)
enabling the UK’s accession to the CSC
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LEGAL CHALLENGES IN RELEASE OF SITES FOR RESTRICTED USE 

EXPERIENCE FROM DECOMMISSIONING OF NUCLEAR FACILITIES IN 
SWEDEN

Anna Haraldsson
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OVERVIEW  Background

 Conventional containments

 Remediation prior to clearance

 Release of sites 

 Some of the finished or planned cases of releasing of sites 
in Sweden

 Concluding remarks 

Swedish Radiation Safety 
Authority = SSM
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LEGAL FRAMEWORK
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Regulations 
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License
Permit conditions
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DirectiveEU

Parliament 

Government 
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BACKGROUND  Council Directive 2013/59/EURATOM laying down basic 
safety standards for protection against the dangers arising 
from exposure to ionising radiation 5 December 2013 
Radiation Protection Act (2018:396)

 Radiation Protection Ordinance (2018:506). 

 Swedish Radiation Safety Authority’s regulations (SSMFS 
2018:3) concerning exemptions from the Radiation 
Protection Act and concerning the clearance of materials, 
building structures and sites 1 June 2018
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END STATE

The Environmental Code 
(1998:808) and ordinances 
regulate decontamination of 
conventional pollutants after a 
facility is shut down.

The Radiation Protection Act 
(2018:396) and the Act on 
Nuclear Activities(1984:3) 
regulate nuclear and other 
radioactive waste and 
contamination.
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REMEDIATION 
PRIOR TO 
CLEARANCE  Expected effect of various remediation measures

 Consequences as a result of interventions on the site

 Transport to and from the site

 Work environment risks

 Possibilities for disposal of waste from the remediation

 Presence of naturally occurring radioactive substances and
other contaminants on the site

 Anticipated future use of the site in the short and long
term

 Costs of clean-up measures and disposal of waste

The radioactive contamination 
shall be removed as far as 
reasonably achievable prior to 
clearance of materials, building 
structures and sites.
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SITE RELEASE 
 Site release means that there are no more obligations 

according to the Radiation Protection Act and Act on 
Nuclear Activities concerning the site, i.e. there will be no 
more regulatory control by SSM. 

 If the there are restrictions to access the area some 
institutional control can be kept, usually by local authorities 
according to the Environmental Act

Meaning
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SITE RELEASE 

An application on clearance of site shall contain:

 Description of the area and activities during operation

 Planned use of the site after clearance

 Performed clean-up

 Performed measurements

 How the remaining contamination relates to the clearance
levels decided by SSM

 Reasons for leaving contamination on site

 If restrictions: description, how, duration, consequences and
result of consultations with relevant stakeholders

Application
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SITE RELEASE 

 The contaminated areas are properly identified

 Removal of as much contamination as reasonably achievable

 Site release criterion 0.1 mSv/a (or 1 mSv/a if used before
restrictions should cease)

Criteria for approval
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DECOMMISSIONING PROJECTS IN SWEDEN

Forsmark – three reactors in operation

Ågesta – one reactor shut down

Ringhals – two reactors in operation, two permanently shut down

Barsebäck – two reactors shut down

Oskarshamn – one reactor in operation, two permanently shut down

Ranstad – former uranium mining and milling facility, permanently shut down

Total seven reactors in decommissioning

One facility’s decommissioning is completed 

INTER JURA CONGRESS 2022 
INTERNATIONAL NUCLEAR LAW ASSOCIATION – U.S. CHAPTER

414



RANSTAD

• Nuclear facility for extraction of uranium from alum shale (open-pit mine) and waste

• Shut down 1984/2009

• Proposed future use: some industrial use, no permanent residences

• High level of naturally occurring radiation in the area

• The county administrative board has decided on certain restrictions for the use of the land

Site release 21 November, 2019 because:

• The areas that may have been contaminated by the activity have been identified

• Radioactive contamination has been removed as far as possible and reasonable

• Remaining activity levels are so low and the conditions for future use of the area are such that calculated future radiation doses fall
below the dose criteria.

• The risk of exposure to radiation does not differ in any decisive way for those on the facility site compared to surrounding occurrences
of e.g., alum shale

• SSM assesses that the radon risk can continue to be limited by information to the public and by the fact that there can be expected to
be local knowledge of the radon risk because the areas in question are in a region with elevated levels
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ÅGESTA

• Sweden's first commercial reactor, 1964–1974

• Located in a rock cavern

• Cavern will be permanently closed as part of the decommissioning

• Pumping of drainage water ceases

• The water level in the facility will slowly rise until it reaches an equilibrium with the surrounding
groundwater

• Operator will apply for a clearance of the facility as a release of site

• Restricted use
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BARSEBÄCK

2 nuclear power reactors, shut down permanently in 1999 
and 2005

• Radiation protection perspective:

Release for free use 

• Conventional contaminants’ perspective:

Less sensitive land use (industrial area) 
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RESTRICTIONS  Industrial use decided for the near future

 Restrictions for other reasons than radioactivity, eg. 
chemicals left in ground

 Inaccessability, eg., water filling

 Restrictions on use of property (decided by County 
Administrative Board) 

 Continous protection and surveillance, eg. disposal sites 
(decided by County Administrative Board)
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CONCLUSIONS & 
CHALLENGES  Planed use for the near future 

 Local stakeholders

 Local knowledge

 What happens if the restrictions doesn’t work?

 Dose restrictions

 Importance of remediation before site release
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AGENDA

Chair: Meaghan Jennison, Mark Herlach

11:00 – 11:10: Working Group 6 presentation
 Speakers: Sonia Drobysz (virtual), Jonathan Herbach (virtual)

11:10 – 11:30: Developments in nuclear security and non-proliferation

 Speakers: Sonia Drobysz (virtual), Jonathan Herbach (virtual), Madalina Man, Mark Fiakoff, Jason Karczj

 TPNW: impact on the nuclear non-proliferation regime and first Meeting of States Parties

 NPT: 10th Review Conference: outcome and way forward

 A/CPPNM First Review Conference:outcome and way forward

11:30 – 12:00 p.m. : Nuclear Security is the Responsibility of the State, but which States? Emerging Challenges Presented 
by Advanced Reators to the CPPNM and its Amendment
 Speakers:Madalina Man, Mark Fiakoff, Jason Karc
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WORKING GROUP 6 (1/2)

WG 6 2021 relaunch: 

 INLA Working Group 6 initially focused on nuclear security

 Had been inactive in the last few years, but had already envisaged an expansion to cover 
non-proliferation

 Pressing issues such as the upcoming review conferences for the NPT and the amended Convention on the Physical 
Protection of Nuclear Material, as well as the entry into force of the Treaty on the Prohibition of Nuclear Weapons, 
encouraged some of its members to reactivate the Group and expand its scope to also cover nuclear non-
proliferation

WG6 objectives:

 Encouraging, within the membership of the International Nuclear Law Association, the exchange of knowledge on legal 
issues related to nuclear security and non-proliferation

 Developing analysis on legal issues related to nuclear security and non-proliferation, including possible ways to 
support and strengthen the related legal and regulatory frameworks
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WORKING GROUP 6 (2/2)

WG6 Scope

 Nuclear security: the prevention of, detection of, 
and response to, criminal or intentional 
unauthorized acts involving or directed at nuclear 
material, other radioactive material, associated 
facilities, or associated activities

 Nuclear non-proliferation: prevention of the 
spread of nuclear weapons and related technology. 
Nuclear non-proliferation includes related 
verification activities such as nuclear safeguards
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TREATY ON THE PROHIBITION OF NUCLEAR WEAPONS (1/2)

 Opened for signature on 20 September 2017 

 Entry into force 22 January 2021

 Overview: 

 Prohibits nuclear weapons to all States Parties

 Declarations

 Verification of the elimination of nuclear weapons programmes by a competent international 
authority

 Victims assistance and environmental remediation

 National Implementation 

 Universality

 Status: 68 States Parties
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TREATY ON THE PROHIBITION OF NUCLEAR WEAPONS (1/2)

 First Meeting of States Parties 21 to 23 June 2022

 Challenging international security environment, including nuclear threats

 Vienna Declaration

 Vienna Action Plan

 14 actions on universality (article 12) 

 4 actions on elimination of nuclear weapons (article 4)

 14 actions on victims assistance, international cooperation and assistance

 Establishment of a Scientific Advisory Group to provide technical advice for treaty implementation

 Appointment of informal facilitator to focus on TNPW’s complementarity with other treaties  

 https://meetings.unoda.org/meeting/tpnw-msp-1-2022/ 
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NUCLEAR NON-PROLIFERATION TREATY (1/2)

 Entry into force 1970

 191 States Parties

 Overview:

 Non-proliferation

 Peaceful uses of nuclear energy

 Nuclear disarmament

 Nuclear-Weapon States/ Non-Nuclear Weapon 
States
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NUCLEAR NON-PROLIFERATION TREATY (2/2)

 10th Review Conference; delayed due to Covid-19 
pandemic

 Expectations:

 absence of consensus on final document in 2015

 international context

 Outcome: no consensus on draft final document as 
one State opposed

 Analysis: Gaukhar Mukhatzhanova, “10th NPT 
Review Conference: Why It Was Doomed and 
How It Almost Succeeded”, Arms Control Today, 
October 2022
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AMENDMENT TO THE CONVENTION ON THE PHYSICAL 
PROTECTION OF NUCLEAR MATERIAL

 Entry into force: CPPNM 1987, Amendment 2016

 164 Parties to CPPNM, 131 Parties to Amendment

 Objectives:

 Achieve and maintain worldwide effective physical protection of nuclear material used for 
peaceful purposes and of nuclear facilities used for peaceful purposes

 Prevent and combat offences relating to such material and facilities worldwide

 Facilitate cooperation among States Parties to those ends
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AMENDMENT TO THE CONVENTION ON THE PHYSICAL 
PROTECTION OF NUCLEAR MATERIAL

 Review Conference: 28 March-1 April 2022

 Outcome Document adopted by consensus

 The Conference came to the conclusion that, in 
the light of the prevailing situation, the Convention 
as amended is adequate as concerns the preamble, 
the whole of the operative part and the annexes

 The Conference noted that the required number 
of Parties have requested the Director General of 
the IAEA, as the depositary, to convene a next 
conference, in accordance with Article 16.2 of the 
Convention as amended
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NUCLEAR SECURITY IS THE RESPONSIBILITY OF THE STATE, BUT 
WHICH STATE? EMERGING CHALLENGES PRESENTED BY 
ADVANCED REACTORS TO THE CPPNM AND ITS AMENDMENT

Madalina Man J.D., MIS
Legislative and Regulatory Specialist, 
Pacific Northwest National 
Laboratory

Marc Fialkoff J.D., Ph.D.
Regulatory Specialist, Oak Ridge 
National Laboratory

Jason Karcz, M.S.
Technical Specialist, Oak Ridge 
National Laboratory
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OVERVIEW

 Convention on the Physical Protection of Nuclear Material and its Amendment 

 Governance and Funding Models

 Emerging Security Issues presented by Small Modular Reactors

 Use and Storage Considerations

 Transport Considerations

 Discussion

 Summary
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THE CONVENTION ON THE PHYSICAL PROTECTION OF NUCLEAR 
MATERIAL (CPPNM) AND ITS AMENDMENT (ACPPNM)

 CPPNM (entered into force 1987)

 Obligated States Parties to protect nuclear material during International Transport

 ACPPNM (entered into force 2016)

 Expanded scope of physical protection to domestic use, storage, and transport

 Define crimes of theft, sabotage, and illicit trafficking

 12 Fundamental Principles

 2022 Review Conference

 ACPPNM deemed adequate to international community for nuclear security

 Paragraph 26 of Outcomes Document: “further investigation into nuclear security impacts of SMRs and TNPPs is needed…”
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UNIVERSALIZATION, ADEQUACY AND SUFFICIENCY 
OF THE CPPNM AND ITS AMENDMENT

 Universalization

 Ongoing goal of the International Atomic Energy Agency (IAEA) for full adherence and Universalization

 Two Goals

 Ratification of the Amended Convention

 Domestication of obligations from Amended Convention into national legal and regulatory framework

 Adequacy and Sufficiency

 CPPNM and ACPPNM part of a larger tapestry of international security instruments

 International Maritime Organization, International Civil Aviation Organization, United Nations

 Evolving threats and technologies require constant re-evaluation of the CPPNM/ACPPNM
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GOVERNANCE AND FUNDING MODELS (I)

 Build Own Operate (BOO): supplier remains the owner and operator throughout the life of the facility

 Build-Own-Operate-Transfer (BOOT): model, where the supplier is initially the owner and operator, but 
then transfers ownership and operation to the to the Host State at a specified point in time

 Supplier State: State in which the TNPP is designed and fabricated

 Host State: State in which the TNPP is operated
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GOVERNANCE AND FUNDING MODELS (II)

 Key Challenges for Consideration

 Nuclear security is the responsibility of the State, but which State: the Supplier State, which could be the owner and 
operator of the facility, or the Host State?;

 Jurisdictional challenges with respect to the applicability of the Host State’s legal framework;

 Questions with respect to the authorities of the Host State’s regulatory body to perform core regulatory functions at the 
facility (e.g., inspections and enforcement);

 Establishment of an appropriate physical protection system based on the threat assessment as defined by the Host State; 
and

 Response arrangements, including jurisdictional responsibilities for the implementation of ACPPNM Article 5.
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EMERGING SECURITY ISSUES PRESENTED BY SMALL MODULAR 
REACTORS – DEFINITIONS

 Small Modular Reactors (SMRs)

 Advanced nuclear reactors that produce up to 300 MWe of power

 Micro-reactors, SMRs that produce up to 10 MWe

 Transportable Nuclear Power Plants (TNPPs)

 Nuclear power plants that are designed for increased mobility to be quickly deployed in areas such as remote communities 
to produce electricity, heat, and/or desalinated water

 Floating Nuclear Powers Plants (FNPPs) are TNPPs in the maritime domain
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EMERGING  SECURITY ISSUES PRESENTED BY SMALL MODULAR 
REACTORS – USE AND STORAGE

 Fundamental C: Legislative and Regulatory Framework

 BOO and BOOT models make it unclear which legislative and regulatory framework applies to physical protection 
(Supplier State vs. Host State)

 Applying performance based physical protection requirements to SMRs

 Harmonization of regulatory requirements and standardization of licensing frameworks

 Fundamental Principle G: Threat, for SMRs

 Differing threat and associated information between Host and Supplier State may require cooperation under Article 5 of 
the Convention

 Fundamental Principle K: Contingency Plans

 Role of response during nuclear security event and jurisdictional delineations between Host and Supplier State
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EMERGING  SECURITY ISSUES PRESENTED BY SMALL MODULAR 
REACTORS – TRANSPORT

 Classification of TNPP

 Cargo, vessel, platform

 Gaps in International Frameworks

 Nuclear (overly broad guidance)

 Maritime (lack of specific nuclear security guidance)

 Deployment Scenarios and Impacts on Physical Protection

 At Seaport

 Within Territorial Waters

 Extraterritorial considerations with respect to notification, response, and governance
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DISCUSSION

 Inapplicability of other international instruments creates extra burden for CPPNM and Amendment

 Convention on Nuclear Safety

 Obligations from unique situations for other international instruments

 Convention on Early Notification of a Nuclear Accident

 Convention on Assistance in the Case of a Nuclear Accident or Radiological Emergency

 Increased interdependencies with other critical infrastructures and interface with other critical infrastructure law

 Further investigation needed for other legal domains (maritime, liability, law of war)
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DISCUSSION

 Regular review conferences as opportunities for discussing the implementation of the Amendment and for 
sharing best practices with respect to SMRs/TNPPs;

 Encourage the universalization of the ACPPNM as a means to support a greater harmonization of laws and 
regulations within and across regions and to establish predictable expectations for the effective implementation 
of the Amendment to advanced reactors;

 Establishing guidance on the submission of information on laws and regulations giving effect to the ACPPNM as 
required by Article 14.1; and

 Development of additional recommendations and guidance on the implementation of the ACPPNM to advanced 
reactors, including the incorporation of Security by Design in national frameworks, performance-based regulatory 
approaches, and response arrangements
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THANK YOU

Madalina Man
Pacific Northwest National Laboratory
madalina.man@pnnl.gov

Marc Fialkoff
Oak Ridge National Laboratory
fialkoffmr@ornl.gov

Jason Karcz
Oak Ridge National Laboratory
karczjj@ornl.gov
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Keynote Speaker

Stephen G. Burns
US Nuclear Regulatory Commission Chairman (ret.)

Nuclear Energy Agency Head of Legal Affairs (ret.)
Inter Jura Congress 2022

The Willard InterContinental Hotel
International Nuclear Law Association - United States Chapter
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NUCLEAR ENERGY 
AND NUCLEAR 
LAW: A REFLECTION 
THROUGH 
POSTCARDS
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THE MIRACLE OF RADIUM!
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ATOMS FOR PEACE
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OBNINSK PLANT, THE 
FIRST NUCLEAR PLANT 
IN THE WORLD 
CONNECTED TO THE 
GRID IN 1954. LOCATED 
ABOUT 68 MILES 
SOUTHWEST OF 
MOSCOW. ONLY ABOUT 
50 MW, THIS WAS AN 
EARLY RBMK DESIGN. IT 
WENT OFF THE GRID IN 
1959 BUT CONTINUED 
OPERATING AS A 
RESEARCH FACILITY 
UNTIL 2002.
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Arco, Idaho – first city in US lit by nuclear power
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1950s card showing the turbine hall at Calder Hall, the first full scale nuclear plant used to generate electricity. Operated from late 
1956 until 2003, the facility was located at the Sellafield site. Also see the cover of a matchbox showing the plant.

452



INTER JURA CONGRESS 2022 
INTERNATIONAL NUCLEAR LAW ASSOCIATION – U.S. CHAPTER

453



“ATOMIC POWER 
HAS YOUTH, 

GLAMOR AND 
SUBSTANCE”
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Antarctica’s first nuclear plant at McMurdo Sound
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The Arktika and the Lenin – Soviet ice breakers
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Chinon A1 reactor, near Avoine
(Indre-et-Loire), France, with its 
distinctive 55 meter diameter metal 
sphere. It was the first reactor for 
civilian use in France and operated 
from 1963-1973. Two other reactors 
(now also shut down) built in mid 
1960s are on this card postmarked 
1966. All 3 were natural uranium gas-
graphite reactors. Four PWRs were 
later built and now operate at the site.
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LACBWR
LaCrosse, Wisconsin
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Bugey Plant, which is along the Rhône River in Saint-Vulbas
commune in Ain department in southeastern France
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KOEBERG PLANT, 
SOUTH AFRICA
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SOUTH UKRAINE 
STATION
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Chernobyl: the New Safe Confinement and Unit 4 reactor
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FLAMANVILLE 1 & 2, 
WITH SITE CLEARED 
FOR UNIT 3
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OLKILUOTO 
NUCLEAR POWER 
PLANT (NEW EPR 
ON THE LEFT)
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SIZEWELL STATION
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CLINCH RIVER SITE, 
TENNESSEE
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FORT ST. VRAIN, 
COLORADO

HIGH TEMPERATURE 
GAS REACTOR
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Sodium Reactor Experiment built at Santa Susana Field Laboratory in Simi Valley, 
30 miles northwest of Los Angeles. Operated by Atomics International from 
1957-1964 for the AEC.
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FERMI UNIT 1
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DIABLO CANYON
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Andra, France
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TO THE NUCLEAR 
ENERGY FUTURE!
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Working Group 7

Transport

Inter Jura Congress 2022
The Willard InterContinental Hotel
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Jack Edlow
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CURRENT CHALLENGES IN THE INTERNATIONAL TRANSPORT OF 
NUCLEAR (AND  RADIOACTIVE) MATERIALS

Martin Porter 

WNTI Secretary General
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OVERVIEW

 Current Status of Transport

 Perception

 Regulation, Policy & Practices

 Security

 Delays & Denials

 Routing

 Sector Skills
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OUR NUCLEAR TRANSPORT WORLD

 Much of Generation 1, 2 & 3 estate is at, or is approaching, end-state

 Global climate challenge presents an opportunity for Generation 3+ and emergent 
technologies

 Currently 20M+ shipments annually

 Transport has an enviable record of decades of safe and secure delivery in early 
Generation environment

 Same performance or better is demanded by new Generation. That is our challenge!!!
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CURRENT STATUS

 Transport sector remains a critical enabler to the nuclear industry but isn’t always recognised as such

 Industry response to Covid has been positive with operations broadly sustained

 fuel and waste moves continue

 medical isotopes and radio-pharmaceuticals still challenging

 Transport demands are growing. Increases seen in both front end (fresh fuel and new nuclear) and back end 
(spent fuel and waste)

 Governments developing national strategy for interim and long term fuel management.

 Geo-politics and malevolent actors are changing the threat environment (not just physical protection but 
also technology, supply chain, cyber etc.). 

 Sector needs be focussed on skills, knowledge and professionalism
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PERCEPTION
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SAFETY REGULATORY FRAMEWORK

 Current regulatory framework established in the 1960’s to enforce standards for (predominantly) transport of 
fuel, waste and sources. Little changed since.

 International hierarchy

 UN ‘Orange Book’ sets the model for all dangerous goods

 Modal regulations for road (ADR), rail (RID), sea (IMDG) and air (IATA)

 IAEA SSR-6 specifies application to radioactive materials

 Prescriptive rather than enabling

 Binding on contracting parties rather than companies

 Enacted by regulations made by contracting parties

 Primary duty to establish safety placed on the Consignor
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SAFETY REGULATORY FRAMEWORK

 Similar to safety international hierarchy whereupon IAEA standards are enacted via member state 
regulations.

 Duties placed on those transporting radioactive materials. Specific requirements on those carrying 
high activity sealed sources (HASS), high consequence radioactive material (HCRM) and materials 
categorised under NISR.

 Dutyholders are required to ensure that they comply with all legal requirements for security of RAM 
transport relevant to the hazard and risk to those involved and the public.

 Consistency of regulations vary globally (sovereign right). Given the operational impact, how can we 
help reduce risk?

 Primary duty to establish and maintain security placed on the Carrier.
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SECURITY CHALLENGES

 New nuclear is pulling in new actors (UAE, Africa, Asia, South America)

 The threat environment is changing, both in terms of actors and vectors (e.g. Cyber, 
Operational Technology, Geolocation etc). 

 Piracy/Terrorism remain as credible risks.

 Denials of shipments still being experienced and can increase security risk.

 Security adds value but is also becoming a big cost

 Innovation is key (e.g. drone, blockchain, assurance mechanisms)
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DELAYS AND DENIALS

 Transport policy gives authorities and participants choices

 Some choices result in delays and denials of shipment

 Many choices are informed by crippling bureaucracy of transport, emotive view of 
our materials or disproportionate risk perception

 Pandemic has increased incidence of D&D

 Medical sector delays have serious consequences for the patient
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ROUTING

 An uncertain world has constrained the available pathways for nuclear transport

 Route lengths can increase, time at risk is enhanced

 Predictability is increasing, bringing with it a security challenge
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KNOWLEDGE AND SKILLS

 Nuclear transport is not identifiable as a profession with a clear set of international standards (ethics, 
competence etc.).

 Many practitioners enter the sector by mid/late career choice or imposition

 Demograph is correspondingly unbalanced

 Wealth of knowledge held in an ageing population (policy-makers, regulators and operators)

 Inconsistent knowledge capture and exit processes

 Gen 3+ knowledge needs building, sharing and capturing

 “If you want to write a new story, read an old book!”
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FUTURE CHALLENGES

 Transport will remain as a critical enabler to future nuclear in existing and emergent nations

 New nuclear (SMR’s, micro-reactors etc.) needs to design for entire lifecycle including 
transport. What assets, infrastructure and skills do we need? 

 COVID-19 has impacted on economy and jobs. Choices may be subject to skews and biases.

 Transport can be expensive and we are seeing this manifest itself in differing ways (some 
countries choose to reduce consignments and send under lower security category). 

 Some regulations are disproportionate and we are seeing transporters leave the sector (RoI
doesn’t make sense). We need to find a balance here.
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SUMMARY

 Global nuclear programme is moving from ‘old’ generation and reprocessing to new generation and 
nuclear propulsion. 

 Nuclear materials have been transported for many decades without serious incident of release.  

 The storage, transport and disposal of radioactive materials stimulates emotive debate.

 Many environmentally-positive innovations are helping nuclear to drive and realise carbon reduction.

 Enablement and encouragement from policy-makers and regulators is opening up opportunities.  Key 
to progress.

 Public perception needs to be informed by science not supposition.

 Transport security and safety need to be built into entire life-cycle at point of design.
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KEY MESSAGES

 Consistency in modern regulation

 Collaboration across industry to advance 
technology, safety and security

 Knowledge management is vital

 Engagement/education of stakeholders

THIS IS WHAT WNTI DOES!!
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THANK YOU

WNTI are the voice of the global nuclear 
industry and hold observer status at IAEA and 
consultative status at IMO.

Further information is available from WNTI:

Website: www.wnti.co.uk

Email address: wnti@wnti.co.uk

Office: Victoria House, Bloomsbury Square, 
London, UK.

Telephone: 0207 580 1144

INTER JURA CONGRESS 2022 
INTERNATIONAL NUCLEAR LAW ASSOCIATION – U.S. CHAPTER

504

http://www.wnti.co.uk/
mailto:wnti@wnti.co.uk


INTER JURA CONGRESS 2022 
INTERNATIONAL NUCLEAR LAW ASSOCIATION – U.S. CHAPTER

CONSIDERATIONS FOR FLOATING NUCLEAR POWER PLANTS 
DEPLOYMENT

Marc Fialkoff J.D., Ph.D.

Regulatory Specialist

Jason Karcz, M.S.

Technical Specialist

Transportation Security Engineering & Analysis Group

Oak Ridge National Laboratory
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OVERVIEW

 Interface between Nuclear and Maritime Law

 Threshold Questions

 Transit State Considerations

 Gaps and Analysis

 Threats and Hazards

 Summary
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INTERFACING NUCLEAR AND MARITIME LAW

 FNPPs marry together the fields of nuclear law and maritime law through transport and deployment

 Defining a FNPP 

 Nuclear and Maritime international frameworks

 Operating a FNPP in the maritime domain

 Siting at a port facility vs. territorial waters (12 NM)

 Emergency Planning Zone (EPZ) vs. Maritime Security Zone (MSZ)

 Nuclear Safety/Security vs. Maritime Safety/Security

 Construction Standards

 Defense-in-Depth

 Emergency Planning and Response (EPR)

 Seaman status for Nuclear Reactor Operator

INTER JURA CONGRESS 2022 
INTERNATIONAL NUCLEAR LAW ASSOCIATION – U.S. CHAPTER

507



THRESHOLD QUESTIONS AND INTERNATIONAL LEGAL 
FRAMEWORKS

 Threshold question, is a FNPP a vessel under 
international law?

 It depends

 Possible classification of a FNPP

 Cargo

 Facility

 Vessel

 Mobile Offshore Drilling Unit (MODU)

 Safety and security measures will largely depend on its 
deployment and configuration

 Connected to the tugs or freestanding

 In a port or within territorial waters 

 Key International Instruments to Consider

 Nuclear Law:

 CNS (inapplicable)

 Early Notification and Assistance

 CPPNM and its Amendment

 ICSANT

 Maritime Law:

 UN Convention on Law of the Sea (UNCLOS)

 Safety of Life at Sea (SOLAS)

 International Maritime Dangerous Goods Code

 Safe Carriage of Irradiated Nuclear Fuel, Plutonium and 
High-Level Radioactive Wastes on Board Ships

 International Ship and Port Facility Security Code
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TRANSIT STATE CONSIDERATIONS

 A Multi-State issue

 Maritime Transport (Territorial Waters, Exclusive Economic Zones, High Seas)

 International Awareness to Transit State Considerations

 CPPNM/A

 Joint Convention on Spent Fuel Management

 Regional Transboundary Agreements on Radioactive Waste 

 UNCLOS

 Innocent Passage and Freedom of Navigation

 A history with this doctrine and transport of nuclear materials during the 1960s and 1970s
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GAPS AND ANALYSIS

 International Instruments highlight gaps with respect to FNPP 
deployment

 Classification (vessel vs. cargo vs. platform)

 Physical Protection requirements

 Extraterritorial deployment can complicate Fundamental Principle A of 
CPPNM/A

 Transit State Considerations

 Design and Construction Specifications

 Gaps exist between Maritime and Nuclear guidance and 
recommendations
 ISPS Code vs. Nuclear Security Series

 INF Code vs. Regulations for Safe Transport of Radioactive 
Material vs. Orange Book

 Siting can lead to differing frameworks for EPR and other 
regulatory requirements 

Key Findings

• Gaps and limited interface and 
between maritime and nuclear 
in international legal 
framework

• Concerns of extraterritoriality 
for FNPP deployment 

• Unclear EPR frameworks for a 
port vs. remote deployment
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THREATS AND HAZARDS TO A FNPP

 Threat, while analogous to land-based NPPs, take on added complexity because of the remoteness of the attack 
and added jurisdictional and response challenges

 Threats to an FNPP

 Attempts to Sink the FNPP as an attack on critical infrastructure

 Attempts to Sink the FNPP in transit

 Hijacking the FNPP for ransom

 Insider threat disabling the FNPP either through its operation or indirectly during transport (disabling the tugs)

 Attacking maritime systems that render the FNPP unable to maintain buoyancy 

 A non-radiological but highly consequential event: disabling or sinking the FNPP without compromising nuclear 
safety but disrupting maritime commerce in a busy maritime corridor (Singapore, Suez, Mediterranean)
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SUMMARY AND NEXT STEPS

 Identify the what? 

 What is being regulated? 

 Identify the who? 

 Who is responsible for regulating?

 Identify the how? 

 How do we regulate with the existing international framework?

 If the international framework as constituted is insufficient, what is needed to ensure FNPPs are 
properly regulated for both transport safety and security?
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THANK YOU

Marc Fialkoff
Oak Ridge National Laboratory
fialkoffmr@ornl.gov

Jason Karcz
Oak Ridge National Laboratory
karczjj@ornl.gov
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Working Group 8

Nuclear Fusion

Inter Jura Congress 2022
The Willard InterContinental Hotel

International Nuclear Law Association - United States Chapter
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IN THE DECADE OF ACTION, CHANGING THE PERSPECTIVE IN 
FUSION R&D FOR THE BENEFIT OF ALL HUMANKIND

Karoly Tamas OLAJOS
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DECADE OF
ACTION

(United Nations, 2015)
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WHO ARE WE?
WHAT NEED DO 

WE MEET IN 
SOCIETY?

SOCIAL PURPOSE

WHY DO WE EXIST?

(Based on (Ison & Straw, 2020))
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BUILDING A BETTER WORLD WITH FUSION TECHNOLOGY

PLENTY
(GOODS)

JUSTICE
(NORMS)

GOODNESS
(VALUES)
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Fusion technology 
alone is not 
sufficient to make 
a difference

TIME

NEW MARKET
DISRUPTION
Compete against
nonconsumption

LOW-END DISRUPTION
Addressing overserved 
customers with a low-
cost business model

SUSTAINING 
TECHNOLOGY
Bringing a better 
product into an 
established market

DISRUPTIVE INNOVATION (Christensen, 2005)
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Human-centered
fusion technology
development 
is key in meeting 
stakeholder expectations

TOP
MODEL

(Boy, 2012)
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Disruption occurs at the 
level of business models WHO?

Who are our target customers?

WHAT?

HOW?VALUE?

VALUE 
PROPOSITION

REVENUE 
MODEL

VALUE
CHAIN
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Until the question of 
fusion product 
substitutability is 
resolved, no market 
strategy can be 
developed 
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Non-market strategy helps reframe fusion R&D so that fusion 
technology can attain its social purpose

ACTORS
Bring in new actors: e.g. Global 
South, international organizations, 
investors, media, and civil society 

ISSUE
Reframe fusion technology as 
climate technology and extend 
climate urgency to accelerate 
fusion R&D

ARENA
Switch to a more favorable arena: 
e.g. UNFCCC, G7/G20, arena of
international regulation

INFORMATION
Thematize “war against climate 
change” and maintain it as an area 
of “common concern for all 
humankind”

INTERESTS
Shape existing actors’ interests: e.g. 
frame fusion R&D as means to 
achieve other political goals

ASSETS
Platform through which access to 
top-level government can be 
granted; credibility by expert 
organizations
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MARKET STRATEGY

FUSION
TECHNOLOGY

Regulation connects market 
and nonmarket strategies 
related to the development 
of fusion technology
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Fusion R&D calls for mission thinking in the Decade of Action

VALUES
International collaboration, 
non-discrimination, energy 
justice, energy security, 
independence, sovereignty, 
economic development, 
environmentalism

3

MISSION
Developing rapidly 

viable fusion 
technology -

respectful to the 
environment -

centered on humans 
to combat climate 

change

2

VISION
Building together a better 
world for all that is powered 
by clean, safe, abundant and 
limitless fusion energy
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Full-spectrum political
coalition can be built for 
fusion energy with the 
quintuple innovation helix 
framework

CIVIL SOCIETY

GOVERNMENT 

INDUSTRY

ACADEMIA

ENVIRONMENT

(Carayannis, Barth 
& Campbell, 2012)
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The cost of fusion R&D and global deployment requires continued 
government leadership

1

ITER

$ 100,000,000,000

DEMOs

$ 700,000,000,000

7

1st gen FPPs

$ 12,500,000,000,000

125

2nd gen FPPs

???

1000

1%
world electricity production

2035 2050 2070 2150

“Tritium window”
closes around 2050
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Fusion technology

Critical raw
materials

(e.g. Lithium: 
Bolivia, Chile 75%)

Industrial base

GLOBAL NORTH

GLOBAL SOUTH

Global collaboration imperative 
emerges to fit fusion R&D into 
the “tritium window” and 
develop controlled Lithium 6 
enrichment capabilities OPEC support

Investment

CODEVELOPMENT

(Based on (Carayannis, Draper
& Bhaneja, 2020))INTER JURA CONGRESS 2022 
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With the use of 
tritium in fusion 
facilities comes 
nuclear 
regulation

TR
IT

IU
M
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RO
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CT
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AC
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IT

IE
S

FISSION FACILITY

ACCELERATOR

Proven

P-beam current is too 
low

FUSION FACILITY Tritium breeding still 
requires R&D

(He, Huang & Feng, 2002)
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Nuclear regulation 
warrants that management 
decisions may not simply 
be governed by financial 
considerations

PRESENT STATE FUTURE STATE

TIME

FEEDBACK
CAUSATION

FEEDFORWARD
THINKING

(Hodgson, 2020)

NUCLEAR REGULATION
AS STATE-OF-ART ANTICIPATORY SYSTEM
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SAFETY

TODAY

NUCLEAR 
REGULATION

TOMORROW

SAFEGUARDS, 
SECURITY, 
LIABILITY

SAFEGUARDS, 
SECURITY, 
LIABILITY

SAFETY

FUSION 
TECHNOLOGY 
SPECIFIC 
STANDARDS

TECHNOLOGY 
NEUTRAL 
STANDARDS

ADVANCED FISSION 
TECHNOLOGIES

RESEARCH 
REACTORS

FISSION  
TECHNOLOGY 
SPECIFIC 
STANDARDS

FISSION 
TECHNOLOGY 
SPECIFIC 
STANDARDS

TECHNOLOGY 
NEUTRAL 
STANDARDS

CONFINEMENT AND 
FUEL TYPE, 
NEUTRON 
ACTIVATION

PRESSURIZED 
WATER 
REACTORSNuclear regulation can accommodate 

fusion technologies
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International regulation 
of fusion technology is 
liable to become the 
blue ocean strategy of 
fusion energy

Align value chain activities 
in pursuit of 
differentiation and low 
cost

05
United global regulation applied to a global 
deployment program can gradually reduce 
fusion technology’s deployment cost

Break the value-cost 
trade off04 Follow a focused differentiation strategy 

based on sovereign equality 

Create and capture new 
demand03

Sovereign states as subjects of 
international law will take over fusion 
energy as fulfillment of their international 
obligations 

Make the competition 
irrelevant02

A system of international organizations will 
be exclusively authorized to develop, 
deploy, exploit and regulate fusion 
technologies

Create uncontested 
market space01

With the help of international law a market 
will be created that will operate between 
subjects of international law and 
international organizations

(Based on (Chan Kim & Mauborgne, 2004))
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ACTUAL WORLD OF 
TODAY

A BETTER WORLD OF 
TOMORROW

INTERNATIONAL
REGULATION OF
FUSION TECHNOLOGY

FRAGMENTED

UNITED

AS GOVERNANCE NETWORK
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The challenge of today is to make the 
world – and the international 
community in it – ready for the world 
of fusion paradigm
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ETHOS
Credibility 

KAIROS
Right place,
right time
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WORLD FUSION FORUM

THE BOUNDARYLESS GLOBAL ORGANIZATION
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1 2 3

Year 1
10¹ members

CONSTITUTIONAL PHASE
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1 2 3

Year 1
10¹ members

CONSTITUTIONAL PHASE

Years 2-3
10² members

NORM-PRODUCING 
PHASE
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Years 4-10
10³ members

IMPLEMENTATION 
PHASE

Year 1
10¹ members

CONSTITUTIONAL PHASE

Years 2-3
10² members

NORM-PRODUCING 
PHASE

1 2 3
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Intergovernmental conference to create a 
system of international organizations that 
develops and deploys fusion energy and 
regulates its peaceful use

International treaty

G7-G20’s “Global 
Commission for 
Urgent Action on Fusion

 

Energy”

2025

2023

2021

2030
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Karoly Tamas OLAJOS
karoly.olajos@f4e.europa.eu

Get in touch if you 
want to pay and 
draw attention to 
fusion energy

Join World Fusion 
Forum today

THANK YOU
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HOW DO WE REGULATE FUSION: THE UK GREEN PAPER

INTER JURA CONGRESS 2022 
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Ian Salter
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OVERVIEW

 Key messages from the UKAEA Fusion Safety Authority’s Technology Report – Safety and Waste Aspects for 
Fusion Power Plants

 Towards fusion energy: the UK Government’s fusion strategy

 Towards fusion energy: the UK Government’s proposals for a regulatory framework for fusion energy

 Key takeaways
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TECHNOLOGY REPORT – SAFETY AND WASTE

Key messages:

 The understanding of the hazards relating to a fusion power plant is well developed

 Published safety analyses for conceptual designs of fusion power plants show that even in the case of major in-
plant failures from significant internal or external events, the potential for harm to members of the 
public is low

 Published assessments of environmental radioactive discharges for conceptual designs of fusion power plant 
show that the potential for harm to members of the public is very low

 Published assessments for conceptual designs of fusion power plant show that they will not generate a high level
radioactive waste legacy burden

 Published analyses of radioactive waste for conceptual designs of fusion power plant illustrate a good capability to 
estimate the low level waste and intermediate level waste requiring disposal
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THE UK GOVERNMENT’S FUSION STRATEGY

Overarching goals:

 For the UK to demonstrate the commercial viability of fusion by building a prototype fusion power plant in the UK that 
puts energy on the grid

 For the UK to build a world-leading fusion industry which can export fusion technology around the world in subsequent 
decades

Commercial leadership:

 Create a vibrant fusion technology cluster or clusters in the UK

 Attract inward investment into fusion and related technologies

 Develop the supply chain and skills base to support fusion delivery and equip UK firms to compete successfully in a future 
global fusion market
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THE UK GOVERNMENT’S FUSION STRATEGY

Scientific leadership:

 Maintain global scientific lead in fusion technologies and facilities

 Attract, grow and retain leading fusion talent, including in supporting engineering disciplines

International leadership:

 Use international collaborations to accelerate the commercialisation of fusion energy

 Reduce the cost and risk of UK fusion programmes through collaboration, while protecting UK intellectual property and 
competitive advantage

 Lead the development of international fusion standards and regulation, to ensure safety and maximise the 
global potential of fusion whilst creating important market opportunities for the UK
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STEP
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THE UK GOVERNMENT’S REGULATORY PROPOSALS

Objectives for a successful regulatory framework for fusion energy:

 Safety: Maintain human and environmental protections, in a way that is proportionate to the hazards and risks involved

 Transparency: Ensure transparency to enhance public assurance

 Innovation: Make the UK the best place in the world for commercialising fusion energy through enabling regulation that 
offers certainty to fusion developers and investors

BEIS’ regulatory strategy:

“A clear and proportionate regulatory framework which maintains the confidence of regulators and industry will make it easier for technology 
developers to innovate while complying with regulations”
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THE UK GOVERNMENT’S REGULATORY PROPOSALS

UK Government’s broad proposals:

 To maintain the existing regulatory approach to operational permitting of fusion facilities, given that the radiological 
hazard of a fusion power plant will be increased but not fundamentally different from current fusion research facilities

 To clarify fusion’s status with regards to existing nuclear regulations and introduce new provisions necessary for the 
efficient, effective and proportionate regulation of fusion power plants

 To work with the regulators to consider whether and how enhanced engagement and new guidance for fusion developers 
could help support the safe and rapid deployment and commercialisation of fusion energy technology

 To keep related policy under review areas as fusion energy technology develops

 To review the overall regulatory approach to fusion no less frequently than every 10 years, on the basis of the remaining 
uncertainties around the technologies involved in a fusion power plant
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THE UK GOVERNMENT’S REGULATORY PROPOSALS
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THE UK GOVERNMENT’S REGULATORY PROPOSALS
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THE UK GOVERNMENT’S REGULATORY PROPOSALS
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FUSION AND NUCLEAR LIABILITIES

 There are currently no specific nuclear liability requirements for fusion operators in the UK.

 The Government aims to confirm in 2022 whether fusion should be subject to a general 
liability regime, what the terms of such a regime could be, and whether or how this would relate to the 
Paris Convention

 The Government believes that any such regime should be one that can be harmonised
internationally, to aid the global growth of the fusion industry and international supply chains

 The Government believes that the principle of capped liability should be central to a third party 
liability regime for fusion. The Government is supportive of an approach to capping liability based on 
the level of hazard of the site in question
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FUSION AND NUCLEAR LIABILITIES

 The Paris Convention is intended to provide international harmonisation around nuclear 
incidents, setting standards for nuclear liabilities to allow operators and supply chains to operate 
internationally with certainty.  The Government believes that this principle would strongly benefit 
fusion in line with the Government’s aim to promote international harmonisation on fusion regulation

 The principles of the Paris Convention have been in place for nuclear liabilities for decades and 
are judged to work well.  The Government believes that drawing on established provisions that 
already broadly classify fusion as ‘low risk’ could provide confidence to industry that any new 
liability obligations for fusion are proportional, justified and functional

 Currently there are limited commercial options for insuring a fusion facility which is why 
UKAEA’s fusion activities are indemnified by the Government. By providing a liability framework, the 
Government hopes to initiate the development of commercial insurance provision that is 
appropriate for fusion
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KEY TAKEAWAYS

 Fusion is flourishing and regulation must be proportionate to enable its potential to be achieved 

 To successfully commercialise fusion, investor and public understanding and support is crucial. Trust 
in the regulatory regime will be a key factor in that support

 Regulatory harmonisation will be essential for global development and deployment – this 
requires sustained international engagement 

 The UK Government is attempting to establish an adoptable model / principles 
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FURTHER DETAIL

 UKAEA Fusion Technology Report: 
https://scientific-publications.ukaea.uk/wp-content/uploads/UKAEA-RE2101-Fusion-Technology-Report-
Issue-1.pdf

 The UK Government’s fusion strategy: 
https://assets.publishing.service.gov.uk/government/uploads/attachment_data/file/1022540/towards-fusion-
energy-uk-government-fusion-strategy.pdf

 The UK Government’s proposals for a regulatory framework for fusion energy: 
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/1032848/to
wards-fusion-energy-uk-government-proposals-regulatory-framework-fusion-energy.pdf
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THANK YOU

Ian Salter
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NUCLEAR FUSION RESEARCH AND THE RISK OF NUCLEAR 
WEAPON PROLIFERATION
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Philipp Sauter
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AGENDA

I. Proliferation risks of fusion

II. Nuclear Law’s response

III. Solutions
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WHAT IS 
PROLIFERATION?
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Horizontal Proliferation 

Nuclear Weapon State
NWS

Non Nuclear Weapon 
State

NNWS

Nuclear Weapons

Simple Nuclear Weapons

Sophisticated Nuclear 
Weapons

Knowledge

or Knowledge

Vertical Proliferation 

Nuclear Weapon State
NWS
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FUSION’S 
PROLIFERATION 
RISKS
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Horizontal Proliferation Vertical Proliferation

Neutrons Tritium Inertial Confinement
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FUSION’S 
PROLIFERATION 
RISKS
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D+ T → 4He+ n

238U+ n → 239U

239U → 239Np + 𝛽𝛽 → 239Pu + 𝛽𝛽

1) Fusion Reaction

2) Plutonium breeding

Source: 
https://www.iter.org/doc/www/content/com/Lists/Machine/Attac
hments/5/blanket-shieldingv2.jpg

Weapon-grade material

Horizontal Proliferation: Neutrons 
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FUSION’S 
PROLIFERATION 
RISKS
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Horizontal Proliferation: Neutrons 

Simulations:
20 kg/week of 239Pu

IAEA significant quantity:
8 kg of 239Pu

78 SQs of 239Pu per year

However: 250 SQs of 239Pu per 
year in fast fission reactors 
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FUSION’S 
PROLIFERATION 
RISKS
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https://en.wikipedia.org/wiki/Thermonuclear_weapon#/media/Fil
e:Teller-ulam-multilang.svg

Horizontal & Vertical Proliferation: Tritium 

D+ T → 4He+ n + 17.6 MeV
Fusion Reaction

Up to 100x higher yield 
than unboosted weapon

6Li + n → 4He+ T
Tritium breeding
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FUSION’S 
PROLIFERATION 
RISKS
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Horizontal & Vertical Proliferation: Tritium 

ITER Tritium inventory:
2-3 kg1)

DEMO Tritium inventory:
10-20 kg2)

Tritium required to boost:
2-3 g3)

Source: G
etty Im

ages
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FUSION’S 
PROLIFERATION 
RISKS
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Vertical Proliferation: Inertial Confinement Fusion 

Source: National Ignition Facility
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NUCLEAR LAW’S 
RESPONSE
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Hard Law Soft Law

NPT + CSA
Nuclear-

Weapon-Free 
Zone Treaties

Euratom 
Treaty

NSG 
Guidelines
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NUCLEAR LAW’S 
RESPONSE
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Art. II NPT
Each non-nuclear-weapon State Party to the
Treaty undertakes not to receive the transfer from any
transferor whatsoever of nuclear weapons or other nuclear
explosive devices or of control over such weapons or
explosive devices directly, or indirectly; not to
manufacture or otherwise acquire nuclear weapons or
other nuclear explosive devices; and not to seek or receive
any assistance in the manufacture of nuclear weapons or other
nuclear explosive devices.

Art. II NPT applies to fusion

https://upload.wikimedia.org/wikipedia/commons/6/
6e/1968_TNP_NPT.jpg

Hard Law: NPT
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NUCLEAR LAW’S 
RESPONSE
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Art. III.1 NPT
Each non-nuclear-weapon State Party to the Treaty
undertakes to accept safeguards, as set forth in an
agreement to be negotiated and concluded with the
International Atomic Energy Agency […]. Procedures for the
safeguards required by this Article shall be followed with
respect to source or special fissionable material whether
it is being produced, processed or used in any principal
nuclear facility or is outside any such facility.

https://upload.wikimedia.org/wikipedia/commons/6/
6e/1968_TNP_NPT.jpg

Hard Law: NPT
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NUCLEAR LAW’S 
RESPONSE
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Art. III.1 NPT does not apply
https://upload.wikimedia.org/wikipedia/commons/6/
6e/1968_TNP_NPT.jpg

Art. XX IAEA Statute:
The term “special fissionable material” means 
plutonium-239; uranium-233; uranium enriched in the 
isotopes 235 or 233
The term “source material” means uranium […], 
thorium

Source and special fissionable material

Principal nuclear facility
All facilities that work with atomic nuclei

Hard Law: NPT
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NUCLEAR LAW’S 
RESPONSE
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Art. III.2 NPT
Each State Party to the Treaty undertakes not to provide:
(a) source or special fissionable material, or (b) equipment
or material especially designed or prepared for the processing,
use or production of special fissionable material, to any non-
nuclear-weapon State for peaceful purposes, unless the
source or special fissionable material shall be subject to the
safeguards required by this Article

Fusion material is no source or special 
fissionable material
Art. III.2 NPT does not apply

https://upload.wikimedia.org/wikipedia/commons/6/
6e/1968_TNP_NPT.jpg

Hard Law: NPT
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NUCLEAR LAW’S 
RESPONSE
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Para. 112 CSA:
“Nuclear material” means any source or any special 
fissionable material as defined in Article XX of the 
Statute

Fusion material is no source or special 
fissionable material
CSA does not apply

Art. XX IAEA Statute:
The term “special fissionable material” means plutonium-
239; uranium-233; uranium enriched in the isotopes 235 
or 233

Hard Law: CSA (INFCIRC/153)
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NUCLEAR LAW’S 
RESPONSE
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Trigger List: no application to fusion

NSG guidelines do not address 
proliferation risks

Dual Use Procedure:
• CSA with IAEA
• And: no unacceptable risk of diversion

Dual Use List:
• Tritium listed
• 6Li listed

Fusion issues:
• Non-binding
• CSA do not cover fusion material
• Tritium bred in vessel, lithium frequently used
• What risk is unacceptable?

Soft Law: NSG Guidelines
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SOLUTIONS
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Horizontal Proliferation Vertical Proliferation

Neutrons Tritium Inertial Confinement

Amending NPT
+ IAEA Statute

2nd Model Protocol 
Additional ?
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THANK YOU

Philipp Sauter

sauterp@mpil.de

Source: https://cartoonmovement.com/cartoon/nuclear-peace
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ALLIANCE CONTRACTING IN NUCLEAR FUSION PROJECTS
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Graham Alty
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PINSENT MASONS 
LLP
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 Pinsent Masons 
–
Fast Facts

26 Offices on 4 
continents

£+500m Global 
turnover 

+2,000 Partners
and Lawyers

Pinsent Masons 

Supporting delivery of
- nuclear new build

- life extension, major capital
replacement

- decommissioning
- waste management programmes

in 4 continents over 3 decades
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INTRODUCTION

Are adversarial contracting 
methods for nuclear infrastructure 
effective?

Examples of claims, budget 
overruns and schedule delays using 
adversarial contracts indicate room 
for improvement

Can we learn from other 
contracting models (alliancing) for 
delivering significant infrastructure?
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AGENDA
1.“Adversarial” – what do we mean?

2.The Fusion timeframe

3. Regulatory Compliance

4.Annual Accounting vs Contract
Price

5.The Mindset of the Site QS

6. Liability provisions

7. Real-time Performance
Management

8. Payment Mechanism
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“ADVERSARIAL” 
CONTRACTUAL 
RELATIONSHIPS

Sun Tzu - Art of War
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THE FUSION 
TIMEFRAME – NEEDS 
LONG TERM 
RELATIONSHIPS

ITER

2010 Construction Start
2012 First Building
2014 First Pour Tokomak Complex
2017 Toroidal Field Conductor
2019 Site Acceptance ½ Cryostat
2021 1st Thermal Shield Installed
2024 Magnet Feeder deliveries
2025 First Plasma
Next 20 years – experimentation 
with non nuclear plasma fuels
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NRA

ONR

NRC
CNSC

CAEA

CSN

STUK

RostechnadzorARN
ASN

REGULATORY COMPLIANCE
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ANNUAL ACCOUNTING VS CONTRACT ACCOUNTING

- Construction/Engineering Companies run annual
accounts, their people are trained to collect cash
according to quarterly, half-year and annual  targets

- Employer operates programme budgets – often reported
to Board before programme commencement

- Contracts contain monthly payment application
mechanics  and a final account mechanism the at end of
the project

- Contracts contain grounds for the Contractor claiming
extra money from the Employer, which can be used
several months /years after the date of events caused by
such grounds – but often time limited at final account

- Misalignment?
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Contract 
provisions focus 
on:
- Quality of work
- Communication
- Inspection

Provisions
- Payment
- Contract Sum
- Completion

Date
- Defects

Correction

“What time is 
dinner?”

“Am I getting a 
bonus this 
month?”

“Is the football on 
tonight?”

“Do I like my 
Employer?”

“This is an 
awesome 
project!”

THE MIND-SET OF THE SITE QS
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LIABILITY 
PROVISIONS

- Projects “to big to fail” – very
high $$ exposures

- Individual limits of liability to
Owner

- Exclusion of claims between
alliance contractors (for cost/
delay/ loss of profit)

- “First punch” rule
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Key Performance Indicators

 health and safety

 accuracy in short term predictability

 right first time

 achievement of project milestones

 Client/stakeholder satisfaction surveys

 no/few incidents/accidents

 transparency of reporting

 supplier reliability

 key people retention

 project programme and budget updated at time of 
delay and cost events

REAL-TIME PERFORMANCE MANAGEMENT
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Additional Delay

Completion 
Date

Cost Impacts:

Delaying 
Event

• Ineffective communication over
causes of delay/cost and steps to
reduce impacts of Delay Event –
causes further delay/cost

Extension of Time

4 weeks 2 weeks 4 weeks?

$ 100k extra cost

$1m

Yellow = 
accepted 
impacts

Blue = not 
accepted

REAL-TIME PERFORMANCE MANAGEMENT
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PAYMENT 
MECHANISM

- Recovery of Basic Core Costs
Validly Incurred

- Some costs disallowed

- Poor performance erodes profit

- Very poor performance =
termination

- Target Cost and “pain/gain” share
links to achievement

- Shared Profit for Achievement of
Project Goals
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SUMMARY
Adversarial contracting methods 
for complex infrastructure often 
ineffective and cause further 
delay/cost

Examples of claims, budget 
overruns and schedule delays using 
adversarial contracts indicate room 
for improvement

Alliancing contract models could 
be used for fusion projects to 
deliver better results
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THANK YOU

Graham Alty

Head of Projects EMEA

Pinsent Masons

graham.alty@pinsentmasons.com
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HARMONIZING APPROACHES TO FUSION’S REGULATION FOR GLOBAL 
DEPLOYMENT: THE LESSONS WE CAN LEARN FROM SMR DEVELOPMENT
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William E. Fork 
Ashley L. Meredith
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AGENDA
 Types of Fusion Reactors

 Risks

 The Fusion Industry

 Regulation in the U.K. and U.S.

 Lessons Learned from SMR Development
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TYPES OF FUSION 
REACTORS
Magnetic Confinement

• Uses magnetic and electric fields
to heat and squeeze the
hydrogen plasma.

Magneto-Inertial 

• Compresses a preformed,
magnetized (but not necessarily
magnetically confined) plasma
with an imploding liner or
pusher.

Laser

• Uses laser beams or ion beams
to squeeze and heat the
hydrogen plasma.
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RISKS

 Tritium Inventory
 Scarcity 

 Alternatives

 Activated Materials
 Interim storage

 Recycling

 Proliferation
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THE FUSION INDUSTRY

Government Programs

 Lawrence Livermore National 
Laboratory’s National Ignition Facility 
(NIF)

 ITER

 Joint European Torus (JET) 

 China’s Experimental Advanced 
Superconducting Tokamak (EAST)

Privately Funded

 More than 35 fusion companies in the 
world, 2/3 based in the U.S.
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FUSION 
REGULATION IN 
THE U.K.
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In June 2022, the government announced that 
future fusion energy facilities will continue to be 
regulated by the Environment Agency (EA) and 
Health & Safety Executive (HSE).

This announcement followed the 
government’s consultation in October 2021 which 
asked for views on the future regulatory 
framework for fusion.

Existing law on nuclear regulations will be 
amended to exclude fusion energy facilities from 
nuclear fission regulatory and licensing 
requirements.
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FUSION 
REGULATION IN 
THE U.S.
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In a rulemaking plan approved by the commission in October 
2020 (SECY-20-0032), staff noted that the NRC could regulate 
fusion as it does accelerators, and that the NRC should 
consult with Agreement States if that approach is chosen.

The Nuclear Energy Innovation and Modernization Act, signed 
into law in 2019, directed the NRC to reduce the regulatory 
burden for developers of “advanced nuclear reactors,” defining 
that term as “a nuclear fission or fusion reactor.”

In 2009, the NRC voted to exercise authority over commercial 
fusion but directed the staff not to proceed with rulemaking 
until the timeline for the deployment of commercial fusion 
technology was more predictable.
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LESSONS LEARNED FROM SMR DEVELOPMENT
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Innovation: developments in SMRs and other industries

Fission v. fusion
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William E. Fork

William.Fork@pillsburylaw.com

Ashley L. Meredith

Ashley.Meredith@pillsburylaw.com
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US REGULATORY UPDATES & POTENTIAL PATH FORWARD
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 Current Environment

 NRC Evaluation

 A Potential Framework?

 Non-Proliferation

AGENDA
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INTRODUCING HELION
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I have been waiting for yesterday for 52 years... 
They have the premier fusion device in the world.

Independent Auditor, Sandia National Laboratories

• Based in Everett, Washington (founded
2013)

• 125 people | Expected to reach 150+ in
2022

• Fully funded to commercialization ($570M)

• Doing fusion today
 Built six working prototypes
 Achieved 100M degrees in 6th prototype
 7th prototype to demonstrate net

electricity (2024)
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• R&D Devices Licensed by States
– Accelerator (x-ray) registration

– Radioactive materials license

• No NRC Rule on Fusion
– In 2009, NRC took jurisdiction, but no action

– Fusion not mentioned in Atomic Energy Act

CURRENT ENVIRONMENT
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2019 2020 2021 2022 2023

NEIMA enacted (triggers 
NRC review of fusion)

NRC staff  conducts 
six public meetings

NRC staff  submits 
options paper to 
Commission 
(est. late Oct. 2022)

Commission to decide 
regulatory framework
(est. early-mid 2023)
(meeting Nov. 2022)
(ACRS letter late 2022)

NRC asks first principles question: 
Should fusion be regulated like fission?

NRC EVALUATION OF FUSION
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Materials Framework 
(“Parts 30-39”)

Utilization Facility Framework 
(“Parts 50-53”)

• Broad set of devices licensed
• State licensing partnership
• Fusion R&D regulated this way

• Primarily licenses reactors
• More licensing steps
• No state partnership

Hybrid Framework

• 30/50 Cutoff
• New framework

NRC EVALUATION OF FUSION - OPTIONS
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Design

Access

Shielding

Fire

Monitoring

Device Control

Vault Integrity
Oper’nl

Operators

Emergencies

Personnel Survey

Leak Detection

Maintenance

Entry & Exit
Other

General

EP

Matl. Security

Novel Issues

A POTENTIAL FRAMEWORK - CONSIDERATIONS
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Design

Access

Shielding

Fire

Monitoring

Device Control

Vault Integrity
Oper’nl

Operators

Emergencies

Personnel Survey

Leak Detection

Maintenance

Entry & Exit
Other

General

EP

Matl. Security

Novel IssuesPart 36 (irradiators)

Part 30 (general)
Part 35 (medical)
Part 37 (security)

A POTENTIAL FRAMEWORK – 10 CFR PART 38
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• Vertical scaling can address different sizes of
device (pertaining to radiological impact)

• Examples:

– Part 37 scales with onsite inventory with
thresholds

– Part 30: emergency plan required if  offsite dose
consequence is above 1 rem/5 rem to thyroid

– Part 36: additional analysis for higher curie
irradiators

• Horizontal scaling can address different design
themes and subsystems

• In Part 35, for example:

– Subpart F – Manual Brachytherapy

– Subpart G – Sealed Sources for Diagnosis

– Subpart H – Photon Emitting Remote
Afterloader Units, Teletherapy Units, and
Gamma Stereotactic Radiosurgery Units

– Subpart K – other uses (35.1000)

A POTENTIAL FRAMEWORK – SCALABILITY
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 NPT is focused on SNM proliferation, not fusion

– NPT scope: “(a) source or special fissionable material, or (b) equipment or material especially
designed or prepared for the processing, use or production of special fissionable material”

– Trigger Lists & AP clarify “especially designed” prong, and exclude fusion/tritium

– How does a materials accounting regime apply when there is nothing to count?

– Does not support safeguards for fusion—changing this likely needs amending int’l agreements

 Dual use export controls already covers fusion—start from here

– Nuclear Suppliers Group “Part 2 Guidelines” controls many fusion technologies

– Aligns with biggest risk of fusion  diversion of technology by rogue nation state

– New concept – “controls by design” to incentivize designs that further lower proliferation risks

A LOOK AT NONPROLIFERATION
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 See the paper for comprehensive details and citations (QR Code to Link).

A LOOK AT NONPROLIFERATION – MORE DETAIL
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THANK YOU

Sachin Desai

sdesai@helionenergy.com
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