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Introduction

Tidal current turbine (TCT).

Tidal stream: horizontal axis device

Similar to a wind turbine. The tidal stream
turns rotor blades to generate power

Horizontal axis turbine
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Source: The European Marine Energy Centre.

Tidal stream: vertical axis turbine

Uses two scoop-shaped blades rotating
on a vertical axis to harness energy

Vertical axis turbine
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The LCOE for tidal
energy is estimated
from 0.20
USD/kWh to 0.45
USD/kWh, and is
expected to reach
0.11 USD/kWh by
2030.



Methodology
1. Location of sites strategic with high potential.

1. Selection of available technologies that could operate in local oceanographic
conditions.

1
1. Calculation of power of each turbine. P =5pU”ACp
1. Operating expenses estimate.

1. Levelized Cost Of Energy (LCOE) calculation and comparison.

TIC X FCR + OPEX

LCOE =
AEP




Result 1

The evaluation was carried out in the Aguadulce creek located in Buenaventura.
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Study Area. Source: [1]

Colombia ®

\

Latitude (m)

\

\

o
Q|
o - . .
% | ® Monitoring points TN
< tidal station

8 | V ADCP B
R A" M
7o) A 1
o p ” {1 Buenaventura Bay
o 7 R . N, < S
8 N /
S G - } .

% N Acces channel , K & //ai 4 ¥
- 5 1 £ * o : :
g ow Pt o
I-f; 1 ) - r i f 5 ‘

— v‘“" .1 - “ y : 4,-(
Q Tal B g ¥ ' ~Dagua
= otk o .
S | W \ river
o 1
o . < insular city area | ==0:1
8 S, . . B-:
5 | o A continental city area Bl <-c
= - M river open boundary B <=s
§ \ —s—ocean open boundary - <=18.2
S | ®9.26E+05

985,000 990,000 995,000 1,000,000 1,005,000 985,000 990,000 995,000 1,000,000 1,005,000
Longitude (m)



\ Result 1 \

Velocity currents of point A during 2021 in Buenaventura Bay. [1]
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Result 2

Evopod Turbine

Evopod turbine is in pre-comercial stage,
with Cp of 0,4. [2]

IC Description USD/Turbine
Turbine (tloating structure) 65570.04
Moorings 34285.95
Controls/instrumentation 2223.60
Power take-off 56217.84
Power connection 54838.99
Structure installation 39567.00
Mooring installation 18393.75
Grid connection installation 25931.10
Commissioning 5663.64
Project, planning, legal and financial 17395.31
management
Contingency 16004.47
Construction insurance 8001.69
Total (USD/Turbine) 344093.38
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Result 2

Diameter (m)

SintEnergy Turbine

IC Description 3 4 5
Generator and converter, 91974.20 114962.30 143705.60
cable
Blades, body, rotor 79286.60 9117850  104858.00
Mooring 39240.00 62784.00 100454.40
Installation 16840.50  21516.60  27925.80
Design and project 1117250  13450.60  15706.90
management
Site improvement and 21047.90 26890.30 34901.80

Total (USD/Turbine)

other issues (network, etc.)

259561.70 330782.30 427552.50

SintEnergy is in development stage, with Cp of 0,4. [3]




Result 3
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Result 4

ESTIMATED OPERATING COSTS EVOPOD TURBINE.

CO Description USD/Turbine
Planned maintenance 1461.04
Mechanical components insurance 4262.73
Total (USD/Turbine) 5723.77

ESTIMATED OPERATING COSTS SINTENERGY TURBINE.

Diameter (m)

CcO Descripl—inn 3 4 5
Planned maintenance 328040 444370 6104.00
Mechanical components 4631.00 5916.30 7678.40

insurance

Total (USD/Turbine) 7911.40 10359.90 13782.40




Result 5

]

EsTIMATED LCOE FOR THE EVALUATED TURBIIVES.

Turbine Evopod SintEnergy

Diameter 45m 3m 4dm 5m

LCOE (USD/KWh) 1.39 265 192 1.60
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Conclusion

o The Evopod turbine has the lowest LCOE (1.39 USD/KWh), this is because this technology
IS more mature, since it is in the pre-commercial stage, while the SintEnergy is still in the
development stage.

e The LCOE is high compared to the commercial range currently in the market (0.20
USD/kWh - 0.45 USD/kWh), so it is necessary to reduce these costs through more research
and new public policies that encourage technological development and reduce investment
risks.

e It is necessary that local industry of Buenaventura, Valle del Cauca department and
academy work together to reduce the technological limitations and achieve a reduction in
the production costs of the technology.
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