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Publicly funded R&I in wind industry

Publicly funded projects enhance R&l efforts and investments
from the wind industry

* Help bringing novel technologies faster into the market

e Also, help setting required adaptation of markets (key to Grid
Support Services, GSS)

Facilitate liaison between research and industry peers
* Multidisciplinary teams, specific expertise
Traditionally, had played an important role particularly in:
e Basicresearch and knowledge creation
* Development of technology and tools
 Demonstration of concepts
e Setting key references and recommendations
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Publicly funded R&l in industry

 Example: completed R&I (inputs to REserviceS)
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Publicly funded R&l in industry

e Example: ongoing R&l
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.
R&Il in the wind industry

* Quoting a dossier from the Spanish government (21/07/16):

Spain is a world leader in all fields, boasting an
N 4 industrial fabric that includes companies of high
7] international standing. Their operations all over
/ the world and enormous R&D+ efforts have

given them a competitive edge over the global
competition.

SPANISH COMPANIES,
LEADERS

IN RENEWABLE
ENERGIES

* National and EU publicly funded projects (FP7, IEE,...) had

traditionally play an important role in the development of next
generation technologies
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Why industry partners joined REserviceS?

Dealt with R&I issues within the strategic research agenda of
the wind/renewable industry

* High penetration of renewables

e Electricity markets design (Grid Support Services)
Timely topic:

* New European Network Codes under implementation

* From requirements to system services

* Technology readiness, additional costs (CAPEX/OPEX), cost
allocations,.....

Well balanced Consortium

e research institutes, consultancy companies, wind OEMs and
power plant operators, DSO’s and industry associations.
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REserviceS project

e Established a reference basis and policy recommendations for
future grid support services from variable renewables.

Technical and
Wind and PR, Wind and Case Studies:

SR CIIIEEL R Set the PV ancillary preseseeee L ETSA ancillary services
for ancillary common study services present status services in transmission
services framework L= and future trends in future and distribution

and costs SyStemS SySten]S

GENGLCR T8l Techno-economic
ER0-1 2V input for market

51118 (| dll design, policy and
ancillary network codes

services
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Benifits of REserviceS in the wind industry

Findings and recommendations helping the ongoing national

implementation of EU Network Codes

Network
codes
grid codes

Traceably based on
system needs

Contents and quality
requirements

Process & management
of grid codes

Harmonisation and
standardisation

)
ETlmmd

additionial cost
for enhanced
capabilities

Capex increase
remains limited

Opex under certain
conditions quite high

RECOMMENDATIONS
MARKETS

+ General
* Frequency services
* Voltage services

non-remunerated
mandatory band in GC

plus payment for
additional support to
plant operator
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P=0 MW

A practical example: Q at P=0

Statcom-like
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* V\oltage control at P=0 a GSS, Why?

Additional costs?

Changes in existing regulatory framework?
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GSS from wind power are a reality....

e Spain: new legislation laid down the criteria for participation
in GSS and now is legally possible since 10/02/2016

Market Operator

ACCIONA'S CONTRIBUTION TO THE ADJUSTMENT
OF THE ELECTRIC POWER SYSTEM IN SPAIN ON 28.02.16

MWh 500

450 == Energy delivered
s Program matched
400 Ogral
350 Additional contribution with wind
power under technical restrictions

Additional contribution with wind power
in the rest of the intra-day markets

1 2 3 & 5 6 7 8 9 10 n 12 13 14 15 % A7 18  Hour

ETIMmd etipwind.eu




Towards future GSS.....

Provision of services of frequency containment and
restoration reserves

Market design for
frequency support
services

Fast and reliable Communication

Active Power [MW]

Control strategies

Estimation of available power /
forecasting

Recertification for higher loads
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Final remarks

* Publicly funded projects significantly contribute to R&I of the
wind industry

* REserviceS is an example of a successful project

* Focus on topics align with industry R&Il agendas must be
maintained

* Role of Technology Platforms (ETIPWind)

e Shorter time from proposals to start of funded project

* Minimise administration, expedite Contract, Consortium
Agreement and IPR discussions,....

* Keep in mind external competition
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