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Power plant operator view 3
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System operator view

e All actors are aggregated for system operation

— Aggregation benefits of hybrids not seen at system level, but some
benefit of less imbalances to manage real-time due to using storage

e Benefits from hybrids:

— More system services offered NOTE: usually VRE offers used when
surplus of energy, and enough that ~20% of VRE offer services

— Potentially also less grid reinforcement needs and more time-shifting
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Systems value flexibility

e Short term: increasing AS payments: for frequency control,
but also new services like inertia and black start

e Medium term: paid through ability to pick the highest priced
energy-only-market hours: future markets see higher
(scarcity) prices more hours of the year

e Long term: capacity payments (and scarcity pricing)
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AS from wind start to bring

* |n many cases the
services offered are
used rarely, other
options available

e 20% of WPPs offering
the service will allow
more conventional
generation off-line at
high share situation and
all wind reduce
curtailments
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System benefits (decrease of annual operating
costs) when introducing wind power and PV in
frequency reserves will increase at higher shares
of variable renewables

Source: EU project ReServiceS D5.5 (Kiviluoma et al., 2014)



Hybrids or separate assets? *

e What is the difference of having
(aggregated) hybrids or having
same assets separately in the
system?

— Value for combining small assets
to larger ones, transaction value

— Would cost reflective and
transparent electricity markets,
with bidding rules enabling wind
and PV to bid, provide same
benefit for the assets separately
than in hybrids?
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Grid support services from wind,
solar, batteries and hybrids

e Requiring capabilities in grid codes, and paying for system
support when needed/called for. Good experience:
— Fast response is valuable for the system and helps reduce the overall
need for automatically activated frequency support services

— Balancing/real time markets already has individual plants bidding
especially for down-regulation (up-regulation when curtailed)

e Aggregating will enable more bids than operating wind, solar,
storages as separate assets

— Especially if market rules require longer times btw bids and delivery, or
there are congestions in the grid

— More possibilities for upregulation

— Future power systems with new capabilities and services like grid
forming
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