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Cost Summary - Phase |

Phase | Major Study Elements

e Phase | Ocean SAMP 51.7 %*
e Refinement of Siting Study 8.5 %

e Sea Bed Mapping 13 %

e Birds 17.1 %
e Other Supporting Studies 9.7 %

TOTAL COST -$4 M
* Percent of total cost




Cost Summary - Phase Il

Phase Il Detailed Site Investigations

e Meteorological and oceanographic . 7/ %
observations (Met tower)

e Sea bed mapping 23%

TOTAL COST -%2.6 M
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Sources of Offshore
Renewable Energy

® Ocean Thermal Energy Conversion(OTEC)
® Offshore winds

® \Vaves

® Ocean currents
— In stream and head (impoundment) based tidal
— Mean current (e.g. Gulf Stream, river flow)




Key Issues with Renewables

e Low energy density, many power units
distributed over large areas,

e Intermittent power production (1/3 time for
wind and waves)

e Connection grid
e Resource use conflicts
e Environmental impacts




ATM (2007) Offshore Wind Sites
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Figure 1 - RIWINDS Report Figure 320 Map Showing Post Level 2 Screening Areas Separated
by Wind Speed and Final Area Designation




Summary Rl Power
Production Potential

e Offshore Energy Production Potential (MW)
OTEC
In stream tidal currents

Waves
10 to 100 unit farm(s)
Winds (all sites)
Selected short listed sites
Renewable Energy Goal

none
0.01

0.408-40.8
685

150 - 220
150




Cost Summary

Cost of power production per M\Whr

Winds $96 to 137
WEN $630

* Only power generator capital costs; estimated 2.5
times If all project capitals costs
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In Depth Presentation




Ocean Thermal Energy
Conversion (OTEC)




Ocean Thermal Energy
Conversion

e Requires deep water, source of cold (deep)
water and warm surface water

e No deep water sites exist in Rl or southern

New England shelf

NO POTENTIAL FOR RI




OCEAN CURRENTS




Ocean Currents

e No strong mean currents in Rl or adjacent
waters

e Tidal range in Rl waters Is modest (1 m).so

no possibility for impoundments

e In stream tidal currents typically require
current speeds greater than 1.5 to 2 m/sec (3
to 4 kt) to generate power (Turbine cut In
speeds — 0.5 m/sec or 1kt)




In Stream Tidal Currents

e Two potential sites: Sakonnet River Bridge and
Warren River (Rte 114 Bridge)

e Sakonnet River not viable, peak currentabout 1.3
m/sec, no significant power generation potential

e \Warren River site limited local potential
Maximum currents 2.5 m/sec (5 kt)
One turbine ( 1 m diameter, 2.5 m long)

1 kW or 8.7 MWh
Full build out 10 turbines
10 kW or 87 MWh




Warren River Bridge Site
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Nearby Sites for In-Stream
Tidal Current Power
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Worldwide wave energy
http://www.poemsinc.org/FAQwave.htmi
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Rl Wave Energy Setting

e Low wave energy density, short fetch
distances, and wind blows primartly from
west

e L argest (most) waves from south and
southwest

e Rhode and Block Island Sound waves
Mean Wave period — 4.5 sec
Mean amplitude — 1.04 m




APPROXIMATE Annual Average Wave Energy Flux
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Figure 5. Geographic distribution of mean incident wawve energy flux
and wave energy development index off southern New England.




Rl Coastal Wave Energy
Estimate

e Estimate of power production potential

5.7 kW/m Annual avg wave power.per
m of wave front off Block Island

3.4 KW/m Annual avg wave power for
waves greater than 5 sec, 0.5 m
height from southern sector( max
wave exposure) ( produce power)




Wave Power Estimate RI

1.36 kW/m Annual avg wave power
after adjustment for
operational efficiency (40%)

40.8 kW for typical unit ( 30 m ;100

ft) wide
357 MWhr per year per unit

(52 households) (*6909 kWhr per
household)

OPERATES ONLY 37% OF THE TIME
SIMILAR TO WIND TURBINES




Wave Power Estimate RI

e Typical Wave Farm in Rl — 10 plants
408 kW(0.408 MW) or 3.570 BWhr

e RI Project, 15 MW Generation Capacity, (6 MW
actual generation), 10 units, Total capital cost -
$45 M, 1. 5 MW per unit, 20 yr life span (52.560

BWhrs per yr)

Cost* = $42.80 per MWhr ( **Est -$107 per
MWHT)

e Estimated cost using Rl wave data

Cost * = $630 per MWhr (**Est. $1575 per
MWhr) Difference --- 15

*Considering facilities costs only ** Total capital
cost =2.5 x facility cost




OFFSHORE WINDS




Wind Resource In the Northeast




ATM (2007) Offshore Wind Sites
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Figure 1 - RIWINDS Report Figure 320 Map Showing Post Level 2 Screening Areas Separated
by Wind Speed and Final Area Designation




ATM(2007) Potential Energy Estimates

Potential Energy Estimates
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Figure 2 - RIWIND S Estimated Energy Generafion for Each of the Identified Offshore Areas



ATM(2007) cost summary
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Study Aresas

e Study Area Coste of Ensrgy —ie— Forecast Mkt Price - High REC —m— Forecast Mkt Price - Low BEEC

Figure 2 - RIWINDS Report Figure 6.2: Estimated Levelized Cost of Energy Compared fto
Levelized Wholesale Electrnicity Price Forecasts



Wind Energy Summary

All offshore areas

685 MW
Sub-areas

J, K - 220 MW

E,H- 140 MW

H K- 187 MW
Renewable Energy Goal 150 MW
Cost Range - $96 to 137 MWhr




Summary Power Production

Potential

e Offshore Energy Production Potential (MW)
OTEC
In stream tidal currents

Waves
10 to 100 unit farm(s)
Winds (all sites)
Selected short listed sites
e Renewable Energy Goal

none
0.01

0.408-40.8
685

150 - 220
150




Cost Summary

Cost of power production per M\Whr

Winds $96 to 137
WEN $630

* Only capital costs for generator
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