DRAKOO

Technical Specifications

Model No.: BOO15 Version: 092018

Length (L) 3.0m

Width (B) 3.5m

Height (H) 51m

Weight (W) 12 ton

Peak Output Wave Height (Hw,) 1.7m

Optimal Wave Period (T,) 5 sec

Electricity Generator Permanent Magnetic AC Generator

Peak Power Output (p,) 15 kWp

Peak Efficiency (n,) Up to 50%

Av.er.age Active Power Output 209

Efficiency (Average RMS) (Nrwms)

Waye Absorption (Capture Width Up to 80%

Ratio) (CWR)

Position Keeping Attaclhed or integrated into floating
platforms or fixed structures

Design Configuration:
1) Twin-chamber Hull

2) Checkerboard Valves

3) Power Take-off System

The modular system offers quick assembly, easy transportation, simple maintenance
and higher load factor.

The Internationally patented modular design enables constructions of large-scale
wave power arrays by connecting multiple units using bolting, welding or Hann-
Ocean's Rigid Pontoon Connectors.

Peak Power Output Scatter Diagram
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Note: 1. Data in red have been witnessed by DNV GL; Data in black are extrapolated using dual parameter curve fitting.
2. The root-mean-square (RMS) values are about 64% of the peak values indicated in the table above.
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Durable-Efficient:Simple-Economical

Reliable-Versatile-Eco-friendly-Scalable

Drakoo is the most efficient and diversified
wave energy converter technology to date.
It will provide a new technical solution that
allows wave energy to meet growirg global
'é"n;{gand for sustainable energy.

%~ Henry L Han, Inventor of Drakoo
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Why Wave Energy?

DRAKOO

Wave energy is a vast, untapped resource that could help reduce our reliance on fossil fuels.
Like solar and wind power, wave power harnesses energy that comes ultimately from the sun.
However, it is more than ten times denser than wind and solar energy. Furthermore, waves are
easier to forecast when compared to solar and wind they can be harnessed 24/7!

Key Elements

Drakoo WEC consists of following elements:
1. Twin-chamber hull
2. Checkerboard valves

Drakoo Working Principle

Drakoo works by transforming ocean waves
into a steam of continuous water which drives a
hydro turbine generator. This is accomplished in
two steps.

Firstly, an incoming wave increases the inlet
chamber's water level. Simultaneously, water is
partly directed from the inlet to the outlet
chamber through the hydro turbine.

As the wave passes inward and the water level
outside falls with the incoming trough, so do
the levels in both the chambers, leading to a
flow from the inlet chamber to the outlet cham-
ber via the turbine, followed by flow from the
outlet chamber to the outside environment.

Drakoo is able to synchronize this two-step ac-
tion of its water columns continuously with
waves by using passive, one-way checkerboard
valves to regulate the flow which is kept con-
stant and unidirectional, enabling a smooth op-
eration of the hydro turbine. These mechanisms
make Drakoo an incredibly potent wave energy

3. Power take-off system

Hann-Ocean has devised a unique method of integrating
these three factors, allowing the system to be customized for
different Drakoo models which use various wave conditions.
The system employs a specially designed composite material
for the checkerboard valves, a proven permanent magnetic
generator, mature technology for the hydro turbine and cost
effective materials in the overall design. When taken in con-
junction with its highly efficient working principle, Drakoo's
modular configuration and simplicity give it an unassailable
edge over its competitors.

Performance

Verified by National Renewable Energy Centre (Narec, UK),
Drakoo has consistently achieved a wave to hydro power con-
version efficiency (a.k.a. Capture Width Ratio or CWR), of over
80% at peak and 50% on average in regular waves over broad
wave spectrums. The latest Drakoo WEC technology has
achieved a peak conversion efficiency (waves to electricity) of
beyond 50% and an average Active Power Output Efficiency
(average RMS) of 22%. The performance and load tests of
Drakoo WEC (15kWp) have been witnessed by DNV GL and
participated by China Ship Scientific Research Centre (CSSRC).
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Development Milestones

International patent of the Drakoo WEC concept filed.
1:5 scale Drakoo model tested in Nanyang Technologi-
cal University (NTU), achieving a peak Capture Wave
Ratio (CWR) of up to 66%.

1kWp Drakoo prototype tested at National Renewable

Energy Centre UK (Narec), achieving a peak CWR be-
yond 80%.

1t commercial order from Sembcorp Marine secured.

4 units of Drakoo 4kWp delivered to Sembcorp Marine.
Drakoo 4kWp sea trial conducted.

Drakoo 16kWp array deployed in Tuas View Sea.
Hann-Ocean Energy's subsidiary in China registered.
"Hann-Ocean 01" ocean wave tank construction com-
pleted.

"Hann-Ocean 01" wavemaker (120kWp) installed and
tested.

Drakoo 10 kWp full-system assembled and started gen-
erating electricity.

Drakoo 10kWp prototype reached its peak power out-
put.

Peak power output of the Drakoo prototype upgraded
to 15kWp.

Benefits

The internationally patented technology proven in labs and
seas provides a cost-effective solution to replace diesel gen-
erators. We believe that the Drakoo is the most efficient and
diversified WEC technology to date. It will set a brand-new
technology standard that allows wave energy to meet grow-
ing global demand for clean energy, especially in island com-
munities and remote offshore operations.

Applications

e Fixed or Floating modular linear arrays, e.g. Breakwaters/
Type-X

e Floating Stand-alone point absorbers, e.g. Drakoo Type-R

e Integrated with on-shore or offshore structures, e.g. floating
sports hubs, oil and gas production platforms, fish farms and
offshore wind turbines

Advantages

Durable

Self-pressure relieving feature
in extreme waves.

Efficient

Up to 22% average active
power output efficiency and
50% peak power efficiency.

Simple
Plug & Run power take-off in
modular configuration.

Economical

Low material and life cycle-
costs, reasonable cost of elec-
tricity.

Reliable

Uses parts from the wind pow-
er industry, key components
customized.

Versatile

Deployable nearshore or off-
shore, in fixed or floating
modes.

Eco-friendly

Harmless to marine life, mini-
mal impact on sea environ-
ment.

Scalable

Installation capacity variable,
from kW unit to MW array.
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