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Towards high shares of
renewables

Share of variable electricity generation in 2015 and 2021

Denmark I .
Irelan i 5

Germany .
Un i [t eloicmm
Belgium I S

Spair I

0% 10% 20% 30% 40% 50% 60%
PV share 203Wind share 207 5Additional PV share 2@@iditional wind share 2021

Experience in a number of countries shows how to integrate

significant shares of VRE

Source: IEA estimates from IEA Medium-Term Renewable Energy Market Report 2016. © OECD/IEA 2016 - 2
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We will need to do much more to achieve our climate goals. In climate-
friendly scenarios, renewables will provide 67% of global electricity by 2050
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LCOE and system value

System value (SV) considers the overall benefit arising from the
addition of a power plant to the power system

Reduced fuel and emission costs
Reduced costs/ need for other generation capacity
Possibly reduced grid costs and losses

Investment costs
Operation and maintenance +
costs (fuel, emissions)
Financing cost

To o I o

Increased wear and tear for other power plants
Additional grid infrastructure costs
Curtailment

LCOE and SV are complementdrZOHEocuses on the level of the individual
power plant, while SV captures systelavel effects

Key point:




Next generation policies

A Policy and market frameworks must seek to maximise the net
benefit of wind and solar power to the overall power system.

A more expensive project may be preferable if it provides a higher value to
the system.

Despite its lower cost, technology B will need more support payments than technology A

Next generation wind and solar power calls for next generation policies. The
must focus ormaximisingvalue in addition to reducing cost.
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Next generation policies

/. Policy and market frameworks must seek to maximise the net
benefit of wind and solar power to the overall power system.

A more expensive project may be preferable if it provides a higher value to
the system.

Despite its lower cost, technology B will deliver lesser benefits than technology A

System beneflts$-

Next generation wind and solar power calls for next generation policies. Thé
must focus ormaximisingvalue in addition to reducing cost.

System benefit51
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System transformation

System-friendly
VRE deployment

Distributed resources
integration

System services

Generation time
profile

Technology mix

Location

Integrated planning

Level of VRE penetration

Actions targeting VRE

Flexible resources
planning & investments

Demand

Generation Storage .
shaping

System and market operation

Actions targeting overall system



@ Technology mix

/. Combining wind and solar power in appropriate shares facilitates integration
A mix of wind and solar often leads to a more stable generation profile overall

Less periods of very low and very high VRE supply, which leads to higher system value

TWh

Monthly generation of wind and solar power in Germany, 2014
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Policy example: South Africa

A Capacity procured in technology specific
auctions

A Auctioned volumes are based on long-term,

integrated resource plan

A Allows to procure diversified mix with
high long-term value

Avg. load, wind & solar PV, Oct-Mar
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Location of deployment

Deployment is becoming economical in lower resource conditions

Falling generation costs and technology advancement (low wind speed turbines)
Siting VRE closer to existing network capacity and/or load centers can be
better from a system value perspective

Possibly higher LCOE offset by reduced cost for grid investments and larger avoided costs of

other generation options

Policy example: Mexican auction system

A System differentiates regions of the country
A Individual bids increased or decreased
depending on location

A Projects in first round of auctions were sited in
regions with high cost of electricity rather than
best solar resource

Regional bid adjustments (USD/MWh)
green signals higher value of electrici




D Optimising generation
time profile

The design of wind and solar plants can be optimised to increase value

Spreading the energy on more hours
Making generation match the demand more closely

Policy mechanisms need to signal difference in value depending on time

Partial exposure to market prices via premium systems
Power purchase agreements adjusting remuneration to time of delivery (TOD)

Premiums for system friendly deployment choices

*ﬁ Policy example: California, USA DC to AC ratio by mounting type and
armm s | A West-facing PV systems produce installation year, United States
closer to peak demand and 1.35
receive payments up to 15% % Fixed P
: SEl P . ° = 1.30 plants
higher than south-facing systems 9
A TOD factors integrated into PPAs 8 12 -‘-;f;:tl;mg
for large scale solar systems 1.20
—AIl PV pl
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D Integrated planning

Integrated strategy across the energy system as a whole
Energy efficiency
Electricity
Heating and cooling
Transport

Determine transformation trajectory, setting long-term
goals and intermediate milestones

Sound long-term planning must recognise that this optimal mix is
likely to evolve over time

. - Policy example: Long-term planning in Denmark

A Danish energy policy is characterised by a holistic approach
. - to planning across the entire system

ENERGY STRATEGY 2050

—from coal, oil and gas to green energy

A Long-term certainty key for successful triggering of
investment in VRE generation and flexibility

A Evolving focus of long-term planning, reflecting different
phases of system transformation




New machines in the US have
higher capacity factors
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Source: Wiser and Bolinger, 2016
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Larger specific swept areas also -~ & ==

now in high wind areas (US) % :
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Modelling study of North-Wes
Europe: Value of onshore wi

Increased rotor size (at the same nameplate capacity)
and larger towers makes output less variable

This advanced technology can increase the value of
wind power for the system

Higher towers
Larger rotors
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Main results

Value of wind power at different shares Effect of different flexibility options on
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Using advanced wind turbine technology has a large, positive impact on
system value compared to other flexible resourcgspss annual savings in
simulation for NorthWest Europe at 30% wind range between-49bn USD.

Source: Hirth L. and Mueller S. (2016), “System-friendly wind power: How advanced wind turbine design can increase the economic value of electricity generated through wind power”,
Energy Economics, Vol. 56, Elsevier, pp. 51-63 © OECD/IEA 2016 - 15




International

iea " Next-generation gggcqes needed

Secure e Sustainable e Together www.iea.org

Next-generation wind and solar PV
need ‘next-generation policies’
focusing on system value and not
just costs

Focus on five main areas:
System services
Location of deployment
Technology mix
Generation time profile

Integrating planning, monitoring and Next Generation Wlnd
revision and Solar Power

Examples of best practice in Denmark, Germany, Spain, US,
Mexico, Brazil, China, South Africa
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5 main recommendations

Next generation wind and solar power calls for next generation
policies. These focus on maximising value while reducing cost.
Time-based pricing is decisive.

Power system transformation: integrate high shares of VRE cost
effectively by adopting a whole energy systems’ approach.

Advanced VRE technology: ensure power plants can provide
system services by adopting forward-looking technical standards.

Distributed resources: reform the institutional and regulatory
structure of low- and medium-voltage grids, reflecting their new
role in a smarter, more decentralised electricity system.

Strategic planning: develop or update long-term energy
strategies to reflect potential of next-generation wind and solar.



