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No problem at 5% - O%! if..

Power systems already deal W|th a vast demand variability

Can use existing flexibility for VRE integration
Exceptionally high variability in Brazil, 28 June 2010

No technical or economic challenges at low shares,
if basic rules are followed:

Avoid uncontrolled, local ‘hot spots’ of deployment
Adapt basic system operation strategies, such as forecasts
Ensure that VRE power plants are state-of-the art and can stabilise the grid  ooeco/ieazos 3



Integration vs. transformation
7\ ' A [\
Classical view: VRE are
integrated into the rest Remaining

Integration costs: system
balancing, adequacy, grid

VRE

More accurate view:
entire system is
re-optimised

FLEXIBLE
Power system

* Generation
Total system costs e Grids

* Storage

Integration is actually * Demand Side Integration
about transformation
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Cost-effective integration means
transformation of power system
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Test System / IMRES Model

Large shares of VRE can be integrated cost-effectively

But adding VRE rapidly without adapting the system is bound to
increase costs
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- - Dynamic demand growth*
- Slow demand growth*

=» Maximise the contribution = Implement holistic, long-term
from existing flexible assets transformation from onset

=>» Decommission or mothball => Use proper long-term planning
inflexible polluting surplus instruments to capture VRE’s
capacity to foster system contribution at system level
transformation

* Compound annual average growth rate 2012-20, slow <2%, dynamic 22%; region average used where country data unavailable
This map is without prejudice to the status of or sovereignty over any territory, to the delimitation of international frontiers and boundaries and to the name of any territory, city or area. © OECD/IEA2014 7
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