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Power generation - Ocean Energy
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Resources — Ocean Energy

Ocean Thermal Energy
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Wave Power
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Wave Energy Conversion Systems

Side view
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Wave Energy - indicators
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Standards




Market Support - Standards enable
benchmarking and further improvement
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Implementation of
quIi’ry schemes Collector Performance
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improved by 36%
between 1977 and 1981
after testing was required
in F|Or|d0 |n 1 976 IRENA (In Press) “Quality Infrastructure for Small Scale RET”




Harmonisation of standards
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Laufenburg bridge between Germany and Switzerland

See level reference:
e Standard used by Germany — North see
e Standards used by Switzerland — Mediterranean see



Wind Power

Adoption of international standards: Power

- |[EC / Thermal - ISO

3rd
Revision
Wind turbine — Part 2: Small wind 2§n]d3
IEC 61400-2 turbines Revision
i 2
for turbines less than 200 m 2006
15t Revision
1995
Wind turbine generator systems
I]E]C 61400- oot 11: Acoustics noise 2006
measurement techniques
Wind turbines — Part 12-1: Power
IEC 61400- performance measurements of
.. ; : 2006
12-1 electricity producing wind
turbines
Wind turbines — Part 14:
I]Ef Sla00- Declaration of apparent sound 2005
power level and tonality values
Wind turbines — Part 22:
|2EQC o140~ Conformity testing and 2010

certification
IRENA (In Press) “Quality Infrastructure for Small Scale RET”
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Identification of the
Standard

Title of the Standard
Solar Thermal Products and Components

Status/Comments

Solar Thermal Collectors

ISO 9806: 2013

Solar energy - Solar thermal collectors - Test
methods

Recently revised and
published. Considers
performance and
durabhility

Solar Thermal Systems

1SO 9459-3: 2005

Solar heating - domestic water heating systems -
Part 3: Outdoor test methods for system
performance characterization and yearly
performance prediction of solar-only systems

Only performance.
Daily time steps.
Does not treat
auxiliary interactions

Solar Water Heating

1SO 9459-4: 2013

Solar heating - domestic water heating systems -
Part 4: System performance by means of
component tests and computer simulation

Only performance.
Simplifications
discussed in Annex C

1SO 9459-5: 2007

Solar heating - Domestic water heating systems -

Part 5: System performance characterization by
means of whole-system tests and computer
simulation

Only performance.
Dynamic System Test
Method




Market Support - Public acceptance and
access to sources for financing
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“ A principle of project finance

Poor Quality

is that debt should not bear the

risk of the technology.”

High Risk In order to minimize the first
technology-related risk, modules have
to be certified in accordance with
international standards. Unfortunately, it
is common knowledge that a successful
certification is not enough for predicting
the expected lifetime of a module: a failure
in a certification process only suggests
that a long life is unlikely. Certification is
therefore a necessity but not sufficient.

Decreased Trust
in a Technology

No Finance Source: Holz, F. “The myth of PV module manufacturers’ bankability in project financing”

Deutsche Bank AG




Standards and Quality Infrastructure -

Supports Robust Markets
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Quality assurance schemes should be
affordable for the local market
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Testing & Certification

Heating

-Bankable
projects

IRENA is developing recommendations to establish national quality infrastructure for small

wind turbines and solar water heaters based on local market developments

IRENA (In Press) “Quality Infrastructure for Small Scale RET”
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IPRs - Patents
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, YERS . w The role of patents in RET innovation still needs to be better
5 understood.
= Inteliectual Property Rights = Different views — Incentivize / Restrain

The Role of Patents in
Renewable Energy Technology innovaiion

= Patents seen as an engine for innovation in R&D intensive
sectors. Further analysis is still required for RET sector.

WW

Market Commercial
Development Diffusion

Basic R&D Applied R&D Demonstration




Patent information
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RET patent information can
provide:

e Which countries and innovators are active
 Which countries are potential markets
e Trends of technology developments

e International research and co-operation as
indicated by co-invention

Image of patenting for a
single technology

Governments, through their patent

offices, must be stewards of patent
quality




RET Patents Landscape - WIPO
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Source: WIPO (2014) Renewable Energy Technology: Evolution and Policy Implications—Evidence
from Patent Literature. Global Challenges Report
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Volume of patents filed for
biofuels, solar thermal,
solar PV and wind energy
over the period of 2006 —
2011 exceeds the volume
of patents filed in these
areas in the previous 30
years

In the period 2006-2011
the average for RET stands
at 24% / global average
for all technologies is 6%
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PV patents landscape - WIPO

Rank Rank Technology Country/Region
2006-2011 1975-2005 Owners of Company HQ
1 20+ A LG Republic of Korea
2 4 a Mitsubishi Japan
3 2 v Sharp KK Japan
4 | v Panasonic Japan
5 16 a Samsung Republic of Korea
6 5 v Kyocera Corp Japan
1975-2005 2006-2011 7 20+ A Kyocera Minolta Japall
8 11 a Fujifilm Corp Japan
) PR China : :
Republic 2% 9 8 v Hitachi Japan
of Korea _ -
2% other 20+ a Hyundai Republic of Korea
7% Other
13%
Germany
9%
Republic
United of Korea
States 19%
11%
Germany
8%
United
States

9%

Source: WIPO (2014) Renewable Energy Technology: Evolution and Policy Implications—Evidence from Patent Literature. Global Challenges Report



Technology
Outlooks




IRENA Ocean Energy Technologies Patents
Landscap
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Wave energy converters
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Technology Readiness Level - Ocean
Energy
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being tested. Many

Deep Ocean Current | leading WEC designs
have remained at this

I Full-scale prototypes I

Very few active concepts being

Main focus of report, as these .
pors . developed, laboratory-scale — J ledaI Range\
represent those technologies under ) — —
tank testing has occurred
development that are closest to I' . \ Most mature of the
Commercia"y viable Tldal QOETs with a proven
Sallnlty Gradient ' N track record but limited
OTEC Leading developers testing individual deployment stretching
A handful of university-based prototypes in locations representative

back to the 60s
I of potential commercial sites, \ )
I generating significant amounts of grid-

research projects have been
conducted, as well as small-scale
system operation

A few test facilities
(mostly pilot-scale)
trialed, but no long
term operation

connected electricity. Demonstration in
arrays still lacking. /

—

T 1 2 3 4 3 6 7 8 9

R Basic principles ~ Technology ~ Analytical and Technology /part Laboratory scale, Engineering/pilot-  Full scale, similar  Actual system Technology
| Observed and concept and/or  experimental of technology similar system scale, similar (prototypical) completed and operational, over
reported application  critical function  validation in a validation in a (prototypical) technology qualified ready for full range of
formulated  and/or proof of laboratory relevant working  system or model  demonstration in deployment expected lifetime
concept experiment environment demonstration in  relevant working  through testand conditions
relevant working environment demonstration
environment

Increasing Maturity

Source: IRENA (2014) Ocean Energy: fechnology readiness, patents, deployment status and outlook



OET short-term development
“atiractiveness”

Technology | Global Site/ Level of Financial Relative
Readiness Resource industrial investment | “attractiveness”
Levels Availability | involvement interest
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Source: IRENA (2014) Ocean Energy: technology readiness, patents, deployment status and outlook




Ocean Wave Technology Prospect
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IRENA Innovative Technology Outlook
Silu d ies Intfernatfional Renewable Energy Agency

Technology Outlook
Compilation

Off-Shore Wind
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INSPIRE — RE Standards and Patents
Platform
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Home Patents Standards Networking Contact us

LEARN ABOUT
RENEWABLE ENERGY
STANDARDS
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Interested in RE patents? Learn about RE standards Networking and more

Learn about the patent application process and Read how standards are developed and how they Get in contact with developers and find reports on
browse IRENA’s reports on patent developments are applied in projects the topics

e Read More e Read More




INNOVATION HAS BEEN AND
WILL CONTINUE TO BE
CRUCIAL TO ACHIEVE A
RENEWABLES-BASED
FUTURE

™ IRENA

Infernational Renewable Energy Agency

Francisco Boshell
fboshell@irena.org



