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Assessing the System Costs of Electricity

» Total system costs are the sum of plant-level generation costs and grid-level system costs
« System costs are mainly due to characteristics intrinsic to variable generation

System costs depend on:

— Local & regional factors
and the existing mix

—wind in-feed —wind in-feed

== solar in-feed ——wind forecast

normalized

normalized

— VRE penetration and

< load profiles

= T s e — Flexibility resources
¥ o (hydro, storage,

S VRES are not always VREs are difficult to Good VRE sites are Interconnections)

A available predict distant from load centers

o Additional impacts on load
Profile costs Balancing costs Transmission and factors of dispatchable

generators and prices.
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High VRE Shares Result in Large Inefficiencies
10% Variable Renewables 75% Variable Renewables
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* High VRE penetration result in challenges for system management.

* Residual demand (BLUE line) — the available market for dispatchable generation becomes
volatile and unpredictable.
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As VRE Share Increases System Costs Grow Quickly

Total Costs

Breakdown of System Costs

NEA

NUCLEAR ENERGY AGENCY

M Plant-level Costs ™ Profile Costs ® Con

cing Costs M Grid Costs
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Average Costs of electricity provision

10% VRE 30% VRE
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Nolintc  No Intc, no hydro
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B Profile Costs

B Connection Costs 1 Balancing Costs

B T&D Costs

10% VRE

No Intc

30% VRE 50% VRE

75% VRE

« System costs are large and increase with VRE generation share - Profile costs are
the dominant component.
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Recent NEA Work:
Broad Conclusions

The Eull Costs of * To meet global energy and environmental requirements, all low-
ElgetricliyFrevision carbon technologies must be optimally applied—with all costs
accurately allocated.

* The electricity markets must be modernized. Existing market
structures make investment in any unsubsidised low-carbon
technology very difficult.

The Costs of
Decarbonisation:

e ' * Large deployment of VRE will occur around the world - but the

Shares of Nuclear and

Renewaes contribution of VRE in each country will depend on the cost of
available resources.

* To the degree dispatchable capacity is needed, nuclear can serve a
large role—if it is economically compatible with evolving markets.
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The nuclear industry is at a critical juncture with the
completion of FOAK Gen-III reactors

= Gen-lll initial costs estimates driven by 6 000
low level of design maturity and the

specific political context of announced g "
budgets

= Recent trend in projected costs reflects
Increased design maturity and
lessons learned for post-FOAK projects :
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Overnight costs (2018 U
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= Gap between two sets of projections has 2010 2015 2020 5025-30
|r_npacted overall per(_:elve_d mveStment Ii?\?{ii?l?/elégvcgz;?ﬁfl?g;?o?:s?gtr? Gradual cost reductions owing
risks and has potential to impact public maturity and adverse political to greater design maturity and
acceptance

Notes: 2010, 2015 and 2020 OECD average overnight construction cost data based on 2005,
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Eight priorities to unlock nuclear construction costs reduction

Lessons learnt Short-term Longer-term
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Design Hfective Regulation Multi unit & Design Technology & Revisiting Harmonisation:
maturity project sability&  serieseffects optimisation process regulatory licensing,
management predictability innovation  interactions codes &
standards
FOAK reactor What new nuclear should cost post-FOAK What new nuclear could cost NOAK reactor

© 2020 Organisation for Economic Co-operation and Development



BETTER POLICIES FOR BETTER LIVES NUCLEAR ENERGY AGENCY

@)) OECD Nuclear Energy Agency LY NEA

Affordable financing key for the economic performance of nuclear:
A range of government support can be envisaged

LCOE of a new nuclear power plant project
according to the cost of capital _ _ _
160 Direct Financial

support

Indirect financial support

Power

10 purchasing |Regulated assets
§120 agreements
o : Contract-for-
7100 Equity, debt, . Rate-of-return
7 80 ECAs, loan S ERE (US), Regulated
S ’ Mankala model :
T 60 guarantee (Finland) Asset Base (UK)
S 40
(]
- i ific conditions
20 Equity s_te_lke can be PPAS focus on Specific di
transitional as : can be specified for
0 additional sources of EIR ST S BBl the allocation of
0% 1% 2% 3% 4% 5% 6% 7% 8% 9% 10% 11% 12% fnancing should do not address seril B (2
Hieighted aversge cost of capial become gvailable explicitly construction cost sharin and.gé
: risks, which impact : g P
" Fuel cycle costs B Operation & maintenance costs once the plant is risk premium with hybrid RAB
Note: Overnight cost of 4500 USD/kWe, a load factor 85%, 60-year lifetime and operatlonal mOdeI)
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Recent NEA Work:
Broad Conclusions

Projected  Building on the lessons learned from Gen-III FOAK, governments have a
Gnstﬂﬂw window of opportunity for cost reductions in the early 2020s.

Gene = Commitment to a standardised nuclear programme is the most

EIEC'  ynlocking Reductions promising route to realise these cost reductions.

2015 Ed in the Construction
Costs of Nuclear:

A Practical Guide * Governments can support cost reductions with SMR and advanced

s Sk holdors reactors by ensuring timely licensing and construction of
demonstrators that will be built in the late 2020s. These reactors will
benefit from the supply chain capabilities of large Gen-III.

 The governance framework is essential to support competitive new
nuclear construction . (Transitional) targeted financial support s

@) OECD CyNEA currently required in Western OECD countries to deliver cost-

competitive new nuclear and address risk perception.
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Thank you for your attention
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More information @ www.oecd-nea.org

All NEA reports are available for download free of charge.

Follow us: o @




