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Rate at which energy is transmitted in the direction of
wave propagation across a vertical plane
perpendicular to the direction of wave advance
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sea bed

‘Eas Waves are generated by wind

e Wave height and period is a function of wind speed,
= duration and generation length (fetch)
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Converter design
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P =f(T, H?)
Lo=16T?

Deep water Shallow water

Inshore Wave Heights from 2.5m average up to 20m maximum

Wave Lengths from 75m (7sec period) to 500m (18sec period)
il and average of 225m (12 sec period), even within one data set

Slide courtesy of Deon Retief
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Wave energy density spectrum
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Time Domain

Measured Wave Record
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Device types
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* @ Shore-based + @ Submerged not far from a
* (@ Near-shore bottom- water surface
standing + @ Hybrid: units of types 2-5
* @ Floating: near-shore or combined with an energy
offshore storage (such as a pressure

tank or water reservoir) and

+ @ Bottom-standing or v ‘
conversion machinery on

submerged on not too
deep water. land.

1898
Patent
Deployment location
. Power take-off. hydraulic ram,
: Pointsbsorber A1 Teminator elastomeric hose pump, pump-to-
YEaw s 1 shore, hydroelectric turbine, air
turbine and linear electrical
Attenuator genera’[or

Size and orientation
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hq Challenges e

PELAMIS WAVE POWER GENERATOR
Artist's | ; Each Pelamis has three rsi
power conversion
a 30MW wave ':"m> modules that together generate 750kW.

Person Google search 1G] | User lngin
to scale s Username: *
(Seamn ]
The water snakes are back onshore L
Posted by Luis de Sousa on March 22, 2009 - 9:17am in The Od Drum: Europe Pavmwonks
Tags: p aegy fist 1
Local news; rs today ar king major headlines with “the first
Waves move across the sea and cause the Pelamis comercia wave far ofthe Workd, B for the wrong reasons,the sate
to rise and fall in a snake-like motion. TV website published an article yesterday with the fellowing opener:
The three Pelarnis machines of the wave farm in Agugadoura, that was
considered by the Portuguese Government as a “flagship” of the
ountr P energy, ke of the sea
S o B e st Leixges shipyard, for 4 months.
I\ | “The two Pelamis units deployed in September wers at sea for only 2
ki 0 Y months and there's no date set for a return to cperation
An gudio version of this erticle can be downloaded here.
Sections move A ‘wavefarm’ e
against each other would have |
v g g reeioied 40 mochirs sl bl b b Dl L)
X i e hydraulic
4 by hydraulic rams, . over a square jack's articulations in all of the three machines, prompting their move out of the sea.
driving generators p km, generating
to produce electricity. power for 163
20,000 homes. Acoording to Rui Barros, the continuing problems with these bearings that are submenged, forced the ~
> . X Fedt | water sl # tot  pevos o Horntd D] g case
"
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GREEN ENERGY
DREAM SUNK

Generator vanishes under waves

PORT Kembla's revolutton-
ary wave energy system to-
day lles at the bottom of the
sea, a victim of the wave
power It Is meant to har-
ness.

The 170-tonne structure,
which had been moored
150m offshore, broke free of

its pylons on Friday after-
noon. Developers Oceanlinx
rushed to try to save It while
it was lodged on rocks, but
high seas prevented any re-
covery effort. Overnight the
platform sank.

Port Kembla Port Corpora-
tilon CEO Dom Figliomen!

sald that at this stage the
structure was not posing a
threat to shipping.

However, port and Ocean-
linx representatives would
meet today to discuss salvage
options.

m REPORTSPAGE 3
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1) w— Area = 20x7m

Turbine

Collector

Capacity: 500kW = 2x250kW
Cost = R10.4million
R20 800/kW

Wells turbine
Overall efficiency = 25%
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60 kW
Sakata, Japan (1987 — 1991)
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 Qil price stabilised
e High capital cost
 Complex licensing & permit requirements

Incorporate SWEC principle into breakwater structur e for
existing/new port development

Cost sharing between breakwater & WEC
Reduced loadings on breakwater
Simplifies EIA

Supply clean, free energy to development

1/
[ ]
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| | Q
&q Site selection L

| Potential site _ \ i
| for ShoreSWEC Granger Bay

prototype harbour




Mean annual average wave power distribution of Table Bay based
on 10 years of hindcast wave data
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Table Bay wave energy resource (Cont) ... o
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Mean annual average wave power distribution of Table Bay based

ABLE AND SUSTAINABLE ENERGY STUDIES
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E Numerical model: 2D Fluent Wavemakermm&mw
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Contours of Volume fraction (water) (Time=3.5000e-02) Aug 26, 2010
ANSYS FLUENT 12.1 (2d, pbns, dynamesh, vof, lam, transient)
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Numerical model: 3D Fluent wavemaker:v...c « cusums
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Noncommercial use only
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What lies ahead...

ENERGY STUDIES

« Complete numerical model to optimise design parameters:
chamber dimension, orientation, length etc.

* Physical model tests to verify numerical model and determine
generation capacity

e Develop economic model
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q Conclusions

» Great opportunities for wave energy development in SA, but
also barriers

 SA has a world class wave energy resource

 SA has an indigenous WEC designed for local conditions

» Opportunity to demonstrate SWEC conversion principle in
port development

& « Wave power focal zone exist in Table Bay
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Stellenbosch Wave Energy Q
Converter(SWEC) e

| Air Turbine — AC Generator
In Tower
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~ WaveCrest ™ <
Trapped
| | Air Pocket

High Pressure = . ,4'
Air Ducts Air Duct
- " Water Level High Pressure Phase
' Oscillates —‘

Water depth: 15-20m : _+— Wave Trough P - W'
‘?’-“ ’4‘ Trapped 'y
: { Air Pocket

Low Pressure
Air Duct




