NEA activities in nuclear new built
and supply chain aspects

Marco Cometto, CFA

Nuclear Energy Analyst
OECD/NEA, Division of Nuclear Development

IFNEC Conference on “Global Supply Chain and Localisation, Issues and Opportunities”, Paris, 7-8 November 2017



The NEA: a forum for cooperation g

OECD Nuclear Energy Agency founded in 1958

33 member countries including Argentina ant

Romania which joined in 2017

84% of global nuclear electricity capacity
[China 4.8%, Ukraine 3.5%, India 1.2%]

NEA Mission

To assist its member countries in maintaining and further developing, through internati
co-operation, thescientific, technological and legal bases required for a safe,
environmentally friendly and economical use of nuclear energy for peaceful purposes.

To provide authoritative assessments and to forge common understandings on key iss
asinput to government decisions on nuclear energy policy, and to broader OECD policy
analyses in areas such as energy and sustainable development.

7 standing technical committees e 20+ international joint projects

70+ working parties and expert groups ¢ Technical secretariat of GIF, IFNEC and MDEP
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nuclear development OECD

Nuclear New Build:
- Insights into Financing
and Project Management

Technology Roadmap

Nuclear Energy 2015 edition
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http://www.oecd-nea.org/tools/publication?query=&div=NDD
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W)NEA Nuclear power in a low-carbon future
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e ParisAgreement requires a radical transformation of energy and power sector:
power sector must be almost completed decarbonised by the mid of this centi

* |n all credible scenarios of decarbonisation nuclear power has to play a role a
reliable,dispatchablesource of lowcarbon electricity.

« Growth in nuclear power is led by China and other-@BCD countries.
Nuclear capacity in the IEA 2DS by region
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‘ Decarbonisation is a key driver for nuclear power development
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Grid connection rates and reactors under construction

Annual connection rate needed in 25
the present decade to meet 2DS target 0
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e Required connection rates were achieved in the 80ies.

 Current connection rates and the number of reactors under construction are
sufficient to meet longerm objectives for nuclear.
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)Nea  Nuclear power is under pressure 9;:/6
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e Economic and Financial

* Need to reduce overnight costs of new designs.
» Ensure that new NPPs are completed on time and on budget.
« More volatile electricity prices and higher market risk.
Nuclear power is sensitive to these aspects due to its capital intensity.

e Technical

The presence of a large share of intermittent VRE generation will require nucleat
provide additional services to the system (flexibility, ramping, etc.)

* Nuclear more flexible, able to follow the load and cope with reduced load fax
e More I ntegrated “hybrid” system ir
 Is there a need for a smaller, more flexible and scalable reactor (SMR)?

‘ Effort from the whole nuclear industry, research and policy makers.
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L Nuclear industry in transition @//
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v Nuclear Energy Agency OECD

Technological change as Generation Il nuclear power plants are substituted
larger, more expensive and often more complex Generation llI+ plants (FOA
risks as well as licensing and regulatory change).

Transition from OECD to nédnECD countries.

Loss of expertise and human capital as projects are, with the exception of ClI
and Russia, few and far between.

A particularly complex supply chain with quality control issues at different lev
of externalisation.

Very long time frames at all levels of the value chain. From design and licen:
to construction, operations and decommissioning, changes in nuclear new bi
can take a decade or more until all contributing factors have adjusted and th
have found their economically optimal equilibrium level.

Shifts in political and social support after Fukushima. While only a small nurnr
of countries have actually decided to phase out nuclear, their decisions have
created uncertainties beyond their national boundaries.
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Evolution in nuclear reactor manufacture in NEA member countries
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e Consolidation in the global nuclear supply chain, still further is expected.

« Similar trend is observed for fuel providers and suppliers of nuclear compone



/ - !“.Eﬁw The supply chain is global ?[g
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e Supply chain for new nuclear plants is global.

* The market for supply of new nuclear plant is reasonably competitive (NEA 20
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(4) NEA Localisation trends

Nuclear Energy Agency

Local content of different Chinese Choice of contract types
CPR-1000 reactors

a0 MB: Experience iz defined by naw build projects finished during the last

b years:

Mo: Ko new build experience until now.
Low: Onky new builds with date of commissioning prior to 2002.
Moderate: One or two units started in the last ten years,
Highc Three or more units implemented in the recent past.
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e Strong pressure toward localisation to maximise econarpjgortunities and
technology transfer fothe host country.

e The qualification of a new supply chain remains a challenge.
« EXperience in France, Japan, Korea and more recently China.
« Similar trend are observed also in the type of contract chosen.

‘ Need to have good balance between supply chain localisation and globalisa
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Need for a stable and sustained demand of nuclear power plant to reach an
equilibrium in the a nuclear supply chain.

The global standardisation of reactor designs and harmonisation of Codes an
Standards is atep towarda more competitive and better integrated supply chai

Align regulatory requirements arfdster exchangef information and lesson
learnedduring licensing and safety reviews would also facilitate the developm
of a global nuclear market while also enhancing safety and security levels.

Modularisationand offsite manufacturing holds potential for cost reductions ar
guality assurance, but requiregp-front investment andscale.

Supply chain and nuclear liability regimes.

Not adhering to international conventions creates uncertainty for suppliers and may af
the willingness of reactor vendors and suppliers to enter in these markets.

Conventions allow operators to have recourse against a vendor/supplier if such recoul
explicitly provided in the contract.
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Thank you
For your attention
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JInea  Nuclear New Build Today &

OECD

Reactors Currently under Construction or Planned

. Under
Reglon Construction Planned

Europe 4 19
Russia and FSU 11 30
China 27 56
Rest of East Asia 10 10
West Asia 2 8
South Asia 7 24
South East Asia -- 4
Africa -- 1
North America 5 7
South America 2 --
SUM 68 227

SourceWNA
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NEA Construction Times of New Reactors

Nuclear Energy Agency
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SourcelAEA PRIS and press reports.
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{y Cost breakdown for a NPP new built

NPP Percentage cost breakdown

Project Other Nuclear island
management and  Services, 2 i

engineerng, 10
Electrical and
generating
equipment, 12
Construction, 37
Mechanical, 16

Fuel, 3 I8C system_ 8
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A)NeA  Is De-verticalisation Driving Costs? Q?g

Factors for Increases in Overnight Capital Costs
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Qgg, NEA

Nuclear Energy Agency

AP 000 moskiles Lake Charles, LA LIS | North Amesica | Vaives Winchesizr, MA_ LS North America
Air cperated pump Mansfield, OH, S North America | Vaives Raleigh, NC, US Morth America
upiliary rebef vaves Brartiord, ON, Canada | North America | Vaives Springuile, NC, LS MNorth America
Conirol rod drive mecharism | Newington, NH.US | North Amesica | Variable frequency drives Mew Kensingion, O, US| North America
Cranes Shoreview MN, US| North Amesica | Cooling tower fans Zac Pawio, Bragi Sowh America
Degasifers Neenah, WI, LIS Narth Amesica
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