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Background on TNPPs (1/2)


Reports indicate the potential for future TNPP deployment to
the Arctic region and new entrant countries world-wide.



Further, reports indicate that China is developing transportable
reactors for use in the South China Sea.



The first of a kind TNPP is being commissioned in the Russian
Federation for deployment in Pevek, Siberia (2017). It is
based on Russian nuclear PWR propulsion reactor technology modified KLT-40.



TNPP represents technical innovation - modularization.



As considered here, it is an SMR, transportable modular
reactor (ca. 35MW(e) factory manufactured, fuelled and tested)
on a non-self-propelled barge capable of producing final
energy products such as electricity, heat and desalinated water



It includes the reactor, balance of plant (i.e. steam generator,
turbine) and fuel/waste storage facilities.



IAEA continues to consider various issues associated with
TNPP deployment as a fuelled reactor which may result in
TNPP transport to and from a host country approx. every
10-12 years i.e. for servicing, spent fuel removal etc.

•

So how does the existing int’l normative guidance address
TNPPs?

•

One approach is to consider the definitions in and scope of the
existing int’l instruments/texts on nuclear safety, security and
liability, as well as ocean law.
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The result, is that TNPPs are essentially covered by the
existing int’l normative guidance i.e. as a facility/ installation
and transport of packaged material by ship etc.

•

HOWEVER, significant gaps need addressing:
o Convention on Nuclear Safety – application to a
‘floating’ reactor?,
o IAEA Transport Regulations and IMDG Code
application to a fuelled reactor? and
o INF Code – application to a fuelled reactor?

•

Also, need to consider new criteria for TNPP acceptance
pre/post transport i.e. fuelled and tested reactor.

•

See Annex for more info (note: safeguards not covered).

•

On a final note,
also need to consider whether simply addressing TNPPs within
the definitions in and scope of the existing instruments/texts is
satisfactory, in view of the potential new hazard of a fuelled
transport reactor?

•

Let us now consider the application of the nuclear and ocean
law regimes to NPPs.

•

Firstly, the novelty of TNPP transport to and from new
entrant countries could presumably give rise to discussions
regarding maritime navigation: prior
consultation/notification by transit States.

•

To address concerns, there may be a need for the development
of voluntary and confidential Gov-to-Gov communications
on TNPP transport, similar to that in the Report of the Working
Group on Best Practices re. transport of MOX, HLW and IR.
e.g. IAEA INFCIRC/863 (2014)

•

Also, in the absence of special precautionary measures (as
required by art. 23, UNCLOS) addressing a fuelled reactor,
freedom of navigation in EEZ and rights of innocent/transit
passage may be challenged by coastal states.
i.e. the IAEA Transport Regulations, IMDG Code and INF
Code - appear to be limited to ‘packaged’ material.

•

Further, there may be a need to consider the adequacy of
physical protection measures to a slow moving barge-towed
fuelled reactor, in particular, as concerns sabotage thereof.
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•

Finally, to what extent is there a need to develop specific
guidance under SOLAS for TNPPs?
e.g. see the Code for Nuclear Merchant Ships (1981) and
Safety Recommendations on the Use of Ports by Nuclear
Merchant Ships.

•

In this regard, IAEA/IMO consultations could be expected to
be required to clarify.

•

Turning to TNPP placement/siting, a TNPP may be deemed an
‘installation’ for UNCLOS purposes.

•

Consequently, there is a need to determine the adequacy of the
UNCLOS-prescribed safety zone - not exceeding 500m (arts.
60 and 80) - in view of the TNPP’s required physical
protection measures.
see The Arctic Sunrise Case (Kingdom of the Netherlands v.
Russian Federation)





Further, there is a need to consider the extent to which existing
relevant IAEA Safety Standards are consistent and/or in
conflict with:


special UNCLOS considerations to avoid adverse impact
on sensitive marine species/habitats (incld. arts. 194(5)),
and



UNCLOS requirements to conduct an EIA.

Turning to TNPP operation, there is a need to consider the
extent to which existing relevant IAEA Safety Standards are
consistent and/or in conflict with UNCLOS duties:
• to avoid adverse impact on sensitive marine
species/habitats (art. 194(5)),
• to prevent, reduce and control pollution to the marine
environment (including airspace) and not to cause
transboundary harm (art. 194),
• to consult and cooperate with States in the protection of
the marine environment (art. 197 and case law), and
• to monitor risks or effects of pollution on marine
environment (arts. 204, 206), as part of the broader
obligation of due diligence to protect and preserve the
marine environment.
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Further, in the context of EPR, there is a need to consider the
implications of the UNCLOS obligation to notify of imminent
or actual damage by pollution (art. 198) and obligations in
the Early Notification Convention and CPPNM Amendment,
as well as the operational aspects of the IAEA Incident and
Emergency System.

•

Additionally, there is a need to address the UNCLOS
obligation on State(s) and the IAEA to develop joint
contingency plans against pollution (art. 199) and the
application of the Assistance Convention and the IAEA
Incident and Emergency System.

•

Now, let us consider another issue re. TNPP deployment. In
this regard, TNPPs represent a potential solution to addressing
common needs and limitations of new entrant
(‘developing’) countries which generally share similar
challenges e.g. legislative and regulatory framework, incld. a
competent and adequately resourced regulatory body.

•

Secondly, deployment may involve a so-called ‘maximum
outsourcing and minimum risk scenario’ i.e. a strategy of early
technology selection and partnering with a supplier country IGA and depending on economic viability, an experienced
TNPP operator due to BOO model with PPA.

•

Also, it is likely to involve potentially short TNPP lead times
(i.e. due to modularization) and transport to and from new
entrant country(ies) during TNPP lifetime.

•

This potential scenario, amplifies what a new entrant
regulatory body needs to do in respect of regulatory control,
as compared to what it is capable of doing.

•

More particularly, there is likely to be a significant divergence
between the timeline for authorization and the regulatory
body’s capability to undertake the needed independent review
at the time of TNPP commissioning.

•

Thus, there appears to be a need to strengthen how a new
entrant country establishes and implements its national nuclear
legislative and regulatory framework, incld, a competent
regulatory body and licensing system.

•

In this context, it may be possible, subject to the availability of
resources, to establish a regulatory framework in-line with
existing int’l normative guidance
e.g. following INSAG-26 (Licensing the First Nuclear Power
Plant) and/or UAE’s FANR model e.g. use of int’l consultants,
TSOs for review and assessments, HRD development,
Emiratization, int’l advisory panel, use of RofK assessments
and evaluations, working with KINS etc.

•

However, due to the technical innovation, early partnering etc.
there is still likely to exist a potential issue regarding the
schedule and the needed independent review at the time of
TNPP commissioning.
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Thus, in order to ensure a continued high-level of nuclear
safety and security, as well as to facilitate deployment as
foreseen here, an enhanced approach is needed, such as a
dedicated TNPP/SMR Regulatory Framework Package:
•

requires enhanced level of co-op. between supplier
country/regulator and new entrant(s)/regulator(s), as well
as IAEA and an experienced country/regulator,

•

provision of a reference regulatory framework incld.
requirements, processes and approach, as applicable,

•

provision of SAR/SER of TNPP reference plant leading
to review-validation-acceptance of manufacture and
design certification,

contd.
•

support of a dedicated TNPP TSO for new entrant(s)/
regulators, incld. provision of core competent “staff” for
regulators - this being a critical issue,

•

int’l TNPP advisory panel for new entrant(s)/ regulators,

•

IAEA generic design and individual site/location
reviews (as for UAE), and

•

continued support of the supplier country’s regulator
(IAEA and experienced country’s regulator) e.g. due to
TNPP transport during lifetime.

•

Clearly, the above requires significant input by the supplier
country/regulator/industry beyond what would be usually
required, in particular, in terms of financial commitment.

•

Also, need to ensure the potential risk of ‘political and/or
capture’ incld. independence, is appropriately addressed e.g.
in IAEA Safety Standards.

•

Yet, addressing the challenge of ensuring an adequate level of
regulatory competence is, as for a strengthened approach to
licensing, critical to facilitating a successful deployment of
TNPPs - and other SMRs - world-wide.
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