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A leading verification project for offshore wind-
power generation systems have started off the coast of
Fukushima and Goto island. The following schemes are
pushing forward the development of Japanese renewable
ocean energy arena.

1 | Selection of ocean energy verification field

2 | FIT program for offshore wind-power

In order to further accelerate this momentum, two vital
issues have to be answered. These are the main agenda of
this symposium.

1 ’Achievement of Bankability

2 | Reaching public acceptance

Many specialists have gathered here today to share their
valuable experiences and find the way to overcome the
two symposium issues.

This symposium is part of the “2013 New energy
common Infrastructure Promotion Program” sponsored
by Ministry of Economy, Trade and Industry, Agency for

Natural Resources and Energy.
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Floating Offshore Wind
The Energy Frontier
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DNV GL Energy in the Wind industry

DNV + GL + KEMA + Garrad Hassan =

The world’s largest certification and advisory firm in renewable
energy

* Onshore Wind « Offshore Wind = Floating Wind

DNV-GL

Global delivery capability and strong presence

Europe / Africg )
V= < Middle East 5

Americas
" 3,000 staff

Asia / Oceania
4,000 staff

!
Mill. EURO (2012)
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Projections — onshore vs offshore employment

FIGURE 10.3 WIND ENERGY SECTOR EMPLOYMENT (2007-2030)

People
600,000

479,921

500,000 477.373.

400,000

300,000

200,000
153,703 154,476

1

2007 2008 2009 2010 2015 2020 2025 2030
mOffshore | 6,374 13931 22,458 34,945 86,731 160,550 246175 206,548
mOnshore | 147,419 140,544 174174 154,151 202,694 293,306 231,108 183,373
Total 153,793 154,476 196,632 189,096 289425 462,856 477373 479921

Source: EWEA 2011

Offshore Wind - A complex mix of risk and opportunity

2
Wind energy . Laaicd iy g

DNV-GL

DNV GL ©2013 12

Utilization of Offshore Wind Energy for a New Landscape of Beautiful Japan| 07
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Narec and its Role in Furthering
the Offshore Wind Industry in
the UK
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The Scale of the Challenge

Existing New

1. 50m blade test 7. 3MW tidal turbine drive train

2. Still water tank 8. 100m Blade Test Facility

3. Wave flume 9. Wind Turbine Nacelle Test Facility-2013
4. Simulated seabed 10. Blyth Offshore Demonstrator

5. Wind turbine training tower

6. Electrical and materials laborat
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Marine test site — subsea trials

Utilization of Offshore Wind Energy for a New Landscape of Beautiful Japan ‘ 09
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A New Market Standard of Floating Foundations for Offshore Wind Power Generation
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Going Further Offshore Harnessing
the Power of Ocean Energy with
Wind & Wave Hybrids
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FLOATING POWER PLANT P

| ion d ing f ion — in hybri
FPP’s floating foundation provides attractive O&M cost levels combined with a high
power quality

An ultra stable floating foundation for deep water, which is invisible
] from shore, and has the ability to be disconnected and towed to
harbour for extensive maintenance.

The foundation is anchored using a proven technology used in the oil
& gas industry

The P80 foundation can support up to a 5 MW wind turbine for
optimal power production and 2.4 MW wave power

The wave energy conversion uses patented floats to extract directly
grid-transferable energy from the waves. In addition it creates calm
waters that ensures safe access to the foundation for Operation
and Maintenance.

The combination of wind- and wave energy production provides a
power source with better base load characteristics and which is
more predictable.

FPP uses advanced control strategies to deliver constant power to the
grid.

Note: A detailed description of the four key elements of FPP's technology is presented in Appendix B
See hitp:/lwww.floatingpowerplant.com for a video of the offshore operations

O N 0O D

February 2014 Copyright FPP AS/Peter Fuchs 2014 1

T T

_Key features of FPP’s unique technology

FPP has proven that the technology can be scaled to fit the commercial market

P80 commercial design

FPP is currently the only hybrid in the world with
proven offshore tests, and the test data
that FPP’s gy is able to
produce grid-compliant power and can be scaled
to fit the commercial market

The combination of wind- and wave energy is
what makes FPP’s technology truly unique and
allows it to reduce LCOE significantly

FPP technology - Key features

Width against wave front 37 metres 80 metres

Wave power range 30 - 60 kw* 1.4-2.6 MW*

Wind power range 33 KW (11 kW per turbine) 2.3-5 MW (single turbine)

Voltage 690V-AC 11 - 33KV-AC
#Scaling up to P wavesis the basi fo power P37 waves,
when the wave double insize.

2

Febuary 2014 Copyright FPP AS/Peter Fuchs 2014
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FLOATING POWER PLANT

_Levelised cost of energy
FPP’s technology can match the cost improvement expected for offshore wind

LCOE cost for offshore wind at water depths above 45 metres with FPP 'S iechnolcgy is |I|us!ra|ed below where the
LCOE for FPP's four generations of d goes from: G 1 with a single prototype and
a small wind turbine at a benign and protected site to; Generation 4 — a 100-device array at a high energy site.

The il below hii FPP’s cost of energy (“LCOE”) in comparison to the development in:
1.Cost for offshore wind at water depths below 45 metres

2.Cost for wave power, industry average

3.Cost for conventional power mix

Power generation costs comparison
(in EURIKWh)

06
0s
FPP, Generation 1 (Commercialprotoype)
e e e e N #PP Generationz
. (Commercial dovice based on small
03 wag FPP, Generation 3
02 (Comerildevcsbsed o0 mehn_ g Ganraton
~=== o _

01

0

2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024

Costoff-shorewind = = Cost FPP. Cost wave power industry average Cost Power mix conventional
Note: FPP has based its method of LCOE calculations on the framework applied by The Crown Estate, which is similar to the general offshore wind industry. The method includes
cost of capital (WACC) which the Crown Estate fixes at 10% for offshore wind. However, FPP applies a WACC of 12%.

‘Source: Cost FPP - Management, Cost offshore wind - Cost Power mix conventional: Fraunhofer, ISE- Cost wave power industry average - Renewable UK

February 2014 Copyright FPP AS/Peter Fuchs 2014

Moving FPP's technology from first to fourth generation increases power production by
145%

FPP's technology can operate and survive in extreme conditions, which has been proven with the P37 offshore tests and in the
scaled basin tests for P80. However, following FPP's strategy of a conservative development approach, the first deployment of
P80 will be at more protected sites.

FPP has also taken a conservative approach to determining the size of the wind turbines installed on the devices. The end goal
is to have a 5 MW turbine on the third and fourth generation devices. The first and second generation devices will be launched
with 2.3 and 3.6 MW turbines, respectively.

The combination of the lower MW turbine and the device being launched at a more protected site means that the first and
second generation will have a lower power production.

As the third and fourth generation are both installed with 5 MW turbines and are launched at sites with higher wind and waves,
the power 1 will increase si From the first device to the fourth generation device, the total power
production over 20 years will increase by 145%.

Development in power production per device, moving from first to fourth generation

Wind MW 23 3.6 5 5

Wave MW 16 18 2.1 24

CP wind 04 0.44 0.48 052
Wind out (MWh per year) 8.059 13.876 21.024 22.776
CP wave 0.24 0.25 0.26 0.27
Wave out (MWh per year ) 3.364 3.942 4783 5.676
Total power out (MWh per year ) 11.423 17.818 25.807 28.452
Total ;mwer production (MWh over 20 228.461 356.357 516.139 569.050
years)

February 2014 Copyright FPP AS/Peter Fuchs 2014

Utilization of Offshore Wind Energy for a New Landscape of Beautiful Japan
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Current Status of Floating Offshore Wind Technology in Europe

A E4TE Yukinobu UCHIDA

Technical by nature...

Safer, smarter, greener

Floating Wind Projects — Current Status

DDDDDD
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Next Generation Offshore Wind Turbines

DNV GL © 2013 DNV-GL

Offshore Energy Assessment
Design Software and Standards

i

Undeformed
state

DNV GL © 2013 DNV-GL
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Japan' s Agenda for Renewable Energy Proliferation
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Achievement of Regional Innovation through Latest Technology
(An Example of Nagasaki EV&ITS)

257K =I5 Takahiro SUZUKI

EV CITY CASEBOOK // GOTO ISLANDS, NAGASAKI PG_25

GOTO ISLANDS
NAGASAKI, JAPAN

CREATING DRIVING TOURS OF THE FUTURE

In 2000, the Nagasaki Prefecture established the Nagasaki development by local industries, the utilization of renewable

Nagasaki EV&ITS Consortium (Nagasaki EVITS)

|__Nagasaki EV&ITS Consortium (Nagasaki EVITS) | gy Providing Technical and

/ by discussions in WGs
Board Members| More than 200

——— c:"::ﬁi"zi:‘si:“f;d Local Councils
I Secretary in cities and towns

Nagasaki Pref., Goto city, Shin Kami-Goto town,

MLIT Nagasaki Office of National River & Highway Being associated to the consortium,
= and implementing and operating EVs
WG Supervisor and infrastructures
| 1 1 | | | |
H WGT1 EVs & Chargers I ” WG2 ITS Infrastructures I H WG3 Local Contents I H WG4 Eco-Islands I
(1) Members (1) Members (1) Members (2) Subjects (1) Members
Power Company E&E Makers IT Companies gightseeing needs Power Company
Car Makers Communication Makers Tourism agents  _ geryice formats Green Power Makers
Charger Makers etc. Local Companies  _ Gojlection Cities and Towns
etc (2) Subjects Local Groups arrangements etc.
(2) Subjects -ITS on-board units Cilies and Towns g operation of (2) Subjects
- Installation & operation of - DSRC beacons etc. local contents - Green power technologies
EVs and chargers -ITS services otc. - Smart grid and micro grid
- EV & ITS connection ec.
ete. etc.
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[Presentation]

Regeneration of Japanese Region by Renewable Ocean Energy and its Related Issues
[Panelboard]
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