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Site Selection — Some General Criteria
DevicerSelection — Considerations
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Aspéct?tg consider when going
dfisnlore

PointialeseEiIers: Aguabuoy,
Archimedes wave swing

Terminaters: Wave Dragon
Attenuators: Pelamis

Some more devices: PowerBuoy,
Energetech

ZLH \  ZLH CONSULTING ENGINEERS (PTY) LTD

ﬁjgji,er Weaverpewer potential
[LessWistiaiNimpact (semi= & submerged
deVices)

Avoid sensitive coastal areas

Smaller impact on coastal processes
compared to shore based terminator
devices
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MASEECtSvIconsider when going
off’shg@ g -~

Ngiismission effenergy to shore or
storage'tlg_ereof close te device

Suvivemility important, because of
liImitedraceessihbility’ and more extreme
stonm| loading

Location relative to: main shipping lanes
and commercial ports

Impacts on marine processes
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Dé\/i@ﬁssification
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Uhidirectional | BN
DisplECEr/ieactor i
Atten uator Terminator

Perpendicular to
wave front

Y Wave

Terminator dieton

Parallel to wave
front
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Po’inlﬁmrbers‘. AguaBuoy

£
OIERIAAGUEERErDY,
GrovpMeyaEInavera
renewelsles

Based enflPS buoy -
Swedish hese pump

Projects: US, Portugal,
Canada & South Africa
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Aq’ua@?: HEW does it er?

T T

Dfs Ce r Displacer — moy
e L

Aleve watgr surface

Typicalidiameter = 6m
REACLor:

Water mass drives

piston

Water gets
pressurised inside
hose pump

Piston
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Aq"ua@?: pSpECifications
WROWEr rating =250k e

Requiresd Wyater depth
= 50m:
Dratghii=380m

Steel structure

Moering Impertant
and biggest cost
component
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| a@?: 2Conclusions

technoelegy (Wave measuring buoys)
mautierend tested

Vodul2R Uifits — easy, to transport and repair
SItESPECIIiC

Steep bathymetry gradient required to reduce
transmission costs (max distance 4km)

Deployment near port
Cannot be rapidly tuned
High mooring & transmission costs
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PERNtahsorer: Archimedes

_—

Wavew_g .

WAVSIOcean Enengy.

=, su*bmerged
SystemNGIn below
WaleRstiace)

Increased
survivahbility

Sea trials — Portugal &
Project: Scotland
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PAYCHIMECES Wave swing: How

clejes er? g

Welpater — ai filled
CYIINGEISSEPED
UG
Eloateresceillates
due to pressure
differences

Electricity generated
by linear direct

induction generatg
Z

A a8
PAYCHIMECES Wave swing:

Speciﬁ@ﬁ)ns ‘

Rated capacity =4vivy. [

(dependiioien wave Is.sm
climate) s

Floater diameter = 9.5m
Water depth 40 — 100m = [®"
Steel structure
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PAYCHIITIEES Wave swing:

Co’hcws ;

-

W.er takeojifreguire less O&M

Flle)f] repa‘j‘r COSts for sub-sea system
(ROMSHUISET)

NG vistiaiNimpact

No eutput smoothing, because direct
generator

Bottom standing device — foundation
preparation important
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TermineLersa WaVe Dragon

graeentitic T
\(%ark) \a}j/_/ﬂmmlr

CowEhead yero - 3
powERpIant S e
Overtoppinoldevice

Floating, slack
moored (swivel to
face dominant wave
direction)

Largest WEC
(capacity and size)

Wave reflector
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MVEVeEPagen: How does it

Workw’ .

Seflacior s foos
WaVES ORteNEotble
cuvedN@Emp and into
storage Tesenvoir:

Water runs; from
reservoir through
simplified Kaplan
turbines
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F , -' ¥ s LOWENMARK

Wave Dragon

| Wewe Dgzlefopf =

Speciﬁ@ﬁ)ns

Cageiciiy =AY\
Width =260:300m EEFE—"""
Lengthi=tiy0m J mmemm=

Waterdepu= _ T E
>25m

Steel & reinforced T e mmﬁwM

10m it gysem, nummm tmmmhmmm—
gales are

concrete structure e




@,%er Stolagerandismoothing output
PESSIIENIWETO reservolr

Efficiency'of hydre power as high as
0%

Bread bandwidth — tune-ability not as
important as fer point absorbers

Physically large device (total weight up
to 54000t)
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CEZn POWEDEIVELR
Oeno)
Pelamist =gl for sea

snake,

EullFscalerseartials in
Scotland

SMWiwave: park
planned at EMEC in
Orkney

Project: Portugal
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Peilz] Hewrdoes, it work?

PELAMIS WAVE POWER GENERATOR
4 tbular SECHIONS
STINGEs

e (| Each el e e potr conion
REIatVENeLon of Wevs mots s r s ca th e
SECHONBRLansmMIts ‘
throughringes
WhICHT USES
digitally’ controlled
hydraulic' pewer Suctions move N
conversion system e oo P

by hydraulic rams, over a square
driving generators km, generating

Slack moored — . to produce electricity. gg:g:af:;ma&
able to swivel —
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Pelelisis: Specifications

MRating| = 750 kW —

DIAMEIER=4.6m
Len@uiit="150m
Waterrdeptn = 50m
Steel structure

Hydraulics uses
bio-degradable
fluids
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Pe1aWC9nCIUS|onS

st 10’ commercialisation (EPRI/E2I
report)'
lfe)f] ﬁ!rvivability (design to withstand
1 100yIfstierm)

Rapidly tuneable (digital control
system)

Power conversion efficiency = 80%
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A
v S@Y-he more offshore devices:

Hloll e@{y g ~
f&@'npower

techneoeYA(ORT)

Sea trﬁls n
Hawaii & INew
Jersey (40k\W)
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PSEmemoere; offshore devices:

owc‘/ .

EREIGELES]
(Australien s pover___

module
Ratingi=i0Ls — 2IVIW

Parabolicwidth =
35m

Water depth = max
50m

i
o -~

Site S@fion: @Eneral Criteria

Avellzislefave Energy Resource
EXTEMENEVEntS

SedimeEnt INENSEoProcesses

Distance OffsfiorerorSuitable Water Depth
Geological/G&)technical Considerations

Subsea TransmissienRoute andl Shore Crossing
Distance tor Nearest Grid Integration Substation
Distance tor Costumer and Distribution Route
Shipping and Other Users in the Area

Existing Mining/Oil andi Gas Concession Blocks
Distance to Nearest Suitable Port for Maintenance Requirements
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VIcerSEIEction — SA Context

Ve BINSIIIE for Construction and Maintenance
AdaptelesoniecallVave Climate tol Ensure Maximum
| Cogvision
Sealapni/edulanzation
Stunvivall Strategy: during Extreme Events

Accessibﬂ@ terlVaintenance Intensive Components

Envirenmentaisimpacts
Coastal Sediment Processes
Impact of Catastrophic Failure ofi Device
Impact of Mooring| Failure

Visual Impacts
Risk to Shipping and other users in the area
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