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DOES OCEAN ENERGY HAVE A ROLE IN THE ENERGY MIX?
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Have we un d e rStOOd th e reason to exist? Wind farms paid record £.9.3m to switch off
Levelized value per MWh of a certain technology in a their turbines
C u rre nt m a r ket VS LCO E apower ;nanagement "disg‘xzace" by campaigners

By Phoebe Southworth and Edward Malnick, SUNDAY POLITICAL EDITOR

The need to balance the energy system

Bloomberg Green si

The Big Take

Global Energy Crisis Is the First of
Many inthe Clean-PowerEra

The next several decades could see more periods of energy-driven inflation, fuel
shortages and lost economic growth as electricity supplies are left vulnerable to shocks.

SLEPNET oldPCLYTISKI, Vall IVIUrtaugii,
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THE OPPORTUNITY: 500 GW | 10% OF GLOBAL ELECTRICITY

500 GW | 2300 TWh

CO, Reduction | 1-2.2 Gigaton (vsGas - Coal)

Production profile is more consistent and
complementary to wind and solar, providing higher
average revenue potential per MWh.

Provides grid balancing enabling 100% renewable
electricity systems.
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https://www.iea.org/reports/world-energy-outlook-2019/electricity

WIND & WAVE IN NORWAY

Capacity Factor between 2019-02-05 00:00:00+00:00 and 2019-02-12 23:00:00+00:00
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THE COMBINATION PROVIDES BALANCING

smoothing used-0 days 01-:00-00

Capacity Factor between 2019-02-05 00:00:00+00:00 and 2019-02-12 23:00:00+00:00

— \\ave Y
Wind ) g A
—_— 50/50
Feb-05 Feb-06 Feb-07 Feb-08 Feb-09 Feb-10 Feb-11 Feb-12 Feb-13
-"‘-—-_.'-—"‘-._

CORPOWER 5

OOOOO



AVARAGE CF DURING PEAKS

Average capacity factor during load peak hours
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During the highest 5% hours of electricity consumption of Sweden and
Norway, wave energy would have produced at 65% of its capacity whereas wind
was only producing at 32% of its capacity and solar only a few percents.
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US WEST COAST SYSTEMS STUDY

DeSoulve

Data Analytics | Decision Support

NS e ;
9 . \\_”\"” B ©
S T 8
&

IPSt GenX model by Jenkins and Sepulveda. [ref]
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. s e ' . 2 Seasonality | Days below Capacity

: S ~ Buoy ID Latitude Longitude ¢ .

U7 Cigeas, AN Y --EM WECC simulated as three zones:
) =19 B 'b\\,\_» R hi NDBC46041 47.35 -124.74 WA2 128 25% 15.71 53.44%

Which energy mix gives the lowest cost zero

carbon system?

i) California

CDIP36 46.86 -124.24 WA1 40 26% 7.63 50.43%

i) Pacific Northwest (OR, WA)
Ve ey NDBC46029 46.14 -124.49 OR2 134 23% 21.54 55.04% .
el iii) Interior West: ID, MT, UT, WY, CO, NV, AZ,
o "‘\ : \ﬁ\ b i CDIP139 43.77 -124.55 OR1 186 22% 41.83 55.33% N M
< ;. e S o NDBC46027 41.85 -124.38 CAN3 47 27% 17.83 54.09%
ol 2011 weather data

CDIP168 40.90 -124.36 CAN2 110 33% 6.75 56.17%

coIP9a w2  um ow s % 050 evew Temporal resolution: 8760h full year model

CDIP29 37.94 -123.46 CAC1 550 51% 0.21 63.45%

Proweg N NDBC46012 37.36 -122.88 CAC3 209 44% 417 56.29%
S CDIP157 36.33 -122.10 CAC2 369 42% 16.58 57.96%
v ___ CDIP71 34.45 -120.78 CAS1 558 51% 0.13 57.52%

CDIP67 33.22 -119.88 CAS2 274 58% 12.00 54.92%
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https://energy.mit.edu/wp-content/uploads/2017/10/Enhanced-Decision-Support-for-a-Changing-Electricity-Landscape.pdf

CONSISTENT AND COMPLEMENTARY PRODUCTION PROFILE

Solar energy production [MW]
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Wind (6.5 GW) and solar (13.5GW) production: Actual time series of the period
Wave production (6.0 GW): Estimate based on measured wave data and CorPower power matrix
6 GW wave energy devices evenly distributed over four sites along the coast of California 3
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ANNUAL PROFILE

Annual profile is complementary to solar and wind on US west coast.

Attractive for seasonal balancing.
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Wind (6.5 GW) and solar (13.5GW) production: Actual time series of the period
m Wave production (6.0 GW): Estimate based on measured wave data and CorPower power matrix

CORPOWER 6 GW wave energy devices evenly distributed over four sites along the coast of California
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LOWEST COST ZERO CARBON SYSTEM

2040-2050 system: 0 g CO, / kWh
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https://www.dropbox.com/s/f6509oukelgahxa/DeSolve%20CorPower%20v3.pdf?dl=0

REASON TO EXIST

o

= Natural time shift

= Reduced variability, higher average value per MWh
Needed to get to a 100% RES
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