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Size 2000 kms
Population: 1.3 million
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Offshore Wind Energy

Offshore Wind Turbines

WWW.Siemens.com




Ocean Wave Energy Device - Pelamis
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www.marinet.org.uk
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Ocean Wave Energy / Wells Turbine

WaveGen Oscillating W
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Air Is compressed
inside chamber

WWW.yourownenergy.com




Ocean Wave Energy — Oscillating water

WwWw.Sscotsrenewables.com www.rechargenews.com



Ocean Wave Energy (CETO)
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TIDAL ENERGY a

level of tha high tide

barrage
sluice gatas
tidal basin
p e level of the low tide
estuary floor
level of the high tide
barrage
sluice gates
tidal basin
ocean — - turbine level of the low tide
estuary floor

2002 Encyclopaadia Britannica, Inc.



Ocean Tidal Energy

http://pemsea.org/eascongress/international-conference/presentation_t4-




Ocean Current Energy

SeaGen Turbine

Mm ﬂf‘ a5 .

R S

s R e
O = T e

WWW.siemens.co.uk




=
)
=
LL]
)
C
()
-
-
-
@
C
(O
Q
O
@)

OpenHydro Turbine
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Ocean Salinity Gradient Power
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Maurltlus Deep Sea Wa_ _;,g_.

Temperature Profile
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Mineral content - Mauritius .
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DEEP
MINERALS (mg/L) SEAWATER
(Averaged)
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Calcium TR 400

Magnesium 1,367
Sodium 10,667
Potassium 420
Bicarbonate 137
Sulphate zaciele
Chloride 19,670
Nitrate 0.37
Nitrite < 0.005




- Age of Deep Sea Water
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Mineral\Water; =NErgy. Aquaculture
Salmon, Trout, Oysters
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Environment
Friendly
ORGANIC

Science & Technology

: 1&@ Inlond Driven

Tourism Jobs & Wealth
Rev: Rs 5 billion yearly
(Foreign Currency)

Democratisation

High Purity of Economy

Mavrine Salt
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MRC A Land Based Oceanic Industry
Thalassotherapy
Oceanarium
Deep Sea -
Bottled Mineral
Water
o Hiah High Value Fish High Value
— Qu;.c:i ty (Salmon, Seaweeds, Oysters
Desalination Salt Lpbster) & Pearls
Plant Air Conditioning
Hotels/Buildings AQUACULTURE
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Rich on Nutrients

Rich in Minerals

Medicinal Properties

Pharmaceutical + therapeutic Properties
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OTEC Application
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Cold Water
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Hotel/Building
air-conditigping

Cold
Water

e
> Electricity

> Drinking

> Irrigation

— >

Mariculture

| kel Abalone
Clams

Oysters
| thfoplankfon> L oostone

| Zooplankton > Shrimps
Salmon

Steelhead trout

Cold water
refrigeration

> Air-conditioning

Source: National Renewable Energy Laboratory




Electricity from Deep Sea Water (OTEC)

IWETS

. .
C Ganzrailion
Heat from warm surface water boils
liquid ammonia, producing steam which
drives turbine generators, producing
electricity. Chill from cold deep water
condenses ammonia steam back into
liguid form so the cycle can be
continuously repeated for production of
24/7 (base-load) electricity.
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Dasalinaiion
A portion of the OTEC energy production
can be diverted to produce large guantities
of potable water according to local needs.

www.otecorporation.com
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Seawater District Cooling (SDC) is a proven clean

method of air-conditioning buildings, using cold
deep seawater in place of electricity and pollutin ]

standard refrigerants. SDC systems can reduce

electricity usage by up to 90% when compared to
conventional air-conditioning, thereby substantially -

decreasing carbon emissions in our environment

and saving hundreds of millions of dollars in \
electricity costs over the lifespan of such systems. w w w Q.

Onshore OTEC Plant
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Electricity Consumption 2000 — 2010- 2025
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Electricity Generation 2012

™ Coal

" Fuel Oil
W Bagasse
® Hydro

NI -l
..-_gg-Term Energy Strategy 2009-2025, Ministry of Renewable Energy & Public Utilities, October




OCEAN WIND & WAVE
POTENTIAL ENERGY RESOURCES

kT A




Mauritius Offshore Wind Power

Density [W/m?]

Height h = 80m

Longitude 57.00 E 57.25E 57.50 E 57.75 E 58.00 E
Latitude A B D E
19.75 S 195. 515.574 522.690
20.00S 458.301 524.400 539.237
20.25 S 462.001 570.753 569.039
20.50 S 475.254 485.738 521.429 570.129 558.399
20.75 S 475.815 506.190 534.517 542.900 536.577




Simulation of small Offshore wind
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Conceptual Offshore Wind Farm

Flic en Flacg

Flic en Flacq i ' . Sea surface area <50m deep ~ 5 Square km

i Turbine Type Repower 5M
No. of turbines 11
Rated power PeR 5075 kW
Diameter D 126 m
Offshore cut-in wind speed Vc 3.5 m/s
Offshore cut-out wind speed \Yi 30 m/s
Rated wind speed Vr 14 m/s
Site Mean Weibull wind speed Vavgw 9.189103486 m/s
C 9.704479395
k 8.984847526
Capacity Factor CF 0.4797871
Annual No. of Operating hours 2000 hrs
Average power output 27 MW
Annual Energy Output 54 GWh

30%* of power consumption
for Black River

e e s e s
* Assuming average islandwise load distribution to be same as peak power



Conceptual Offshore Wind Farm

Mahebourg

Mahebourg L [ S Sea surface area <50m deep ~ 16 Square km

’ Turbine Type Repower 5M
No. of turbines 22
Rated power PeR 5075 kw
Diameter D 126 m
Offshore cut-in wind speed Vc 3.5 m/s
Offshore cut-out wind speed  Vf 30 m/s
Rated wind speed Vr 14 m/s
Site Mean Weibull wind speed Vavgw 9.763878391 m/s
C 10.3812766
k 7.791622483
Capacity Factor CF 0.529792517
Annual No. of Operating hours 2000 hrs
Average power output 59 MW
Annual Energy Output 118 GWh

71%* of power consumption
for East of Mauritius

MEC ;Assurging average islandwise load distribution to be same as peak power
eman



Conceptual Offshore Wind Farm

Southern Coast of Mauritius

Sea surface area <50m deep ~ 12 Square km
Turbine Type Repower 5M

No. of turbines 15

Rated power PeR 5075 kw
Diameter D 126 m
Offshore cut-in wind speed Vc 3.5 m/s
Offshore cut-out wind speed  Vf 30 m/s
Rated wind speed Vr 14 m/s
Site Mean Weibull wind speed Vavgw 9.763878391 m/s

C 10.3812766

k 7.791622483
Capacity Factor CF 0.529792517
Annual No. of Operating hours 2000 hrs
Average power output 40 MW
Annual Energy Output 81 GWh

!

32%* of power consumption
for South of Mauritius

e .
* Assuming average islandwise load distribution to be same as peak power



Offshore Wave Energy Potential

for Mauritius

e 180 km of waveline at 1km from the reef
e Average wave power density of about 40 kW/m

 Theoretical wave power potential of 7.2 GW



Conceptual Offshore Wave Farm

South Coast of Mauritius

e 20 km of shoreline with an
average wave power density
of 41.5 kW/m

e Depth of 10— 50 m which
allows a number of different
devices

* Few ship traffic

* No coral reef and no lagoon
- so ho interference with the
tourism sector

e |t has the best statistics for
E wave power
MRC



Conceptual Offshore Wave Farm

South Coast of Mauritius

Based on Pelamis Wave Technology

Source:

www.marinet.org.uk

Total installable power = 37.5 MW
About 90% of power requirement for the south of
MEC Mauritius



2012I Incremental Aooroach >2020 Land-Based Strategy for Renewable

M Imported M Imported Fossil
Fossil

M Renewable M Renewable
(Land-Based) (Land-Based)

A Possitieversal Strategy

2020 Ocean-Based Strategy for Renewable

20%

Poaential Long Term

M Imported
Fossil

M Renewable
(Ocean-

Based)

¥ Imported
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B Renewable
(Ocean-Based)

Towards An Energy Positive Island
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- Challenges & Way Forward

Mindset for Ocean Technol




Critical Success Factors
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The Ocean Economy
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Thank You for your attention




