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Abstract:
A marine spatial planning based approach has been developed and applied to coastal
waters of RI to facilitate siting of offshore wind energy facilities (Spaulding et al, 2010)*. As
part of a multi-tiered approach a Technology Development Index (TDI) has been
constructed and used to quantify the technology constraints on siting. The site with the
lowest technical challenge and the highest power production potential is optimal (lowest
cost per kW hr). In practice, the study area is gridded and the TDI (TCI and PPP) is
calculated for each grid. The method explicitly accounts for the spatial variability of all input
data. Results are presented in the form of contour maps of TDI. Calculations can be
performed either deterministically or stochastically, using a Monte Carlo method, so that
uncertainties in the underlying input data are reflected in the estimated values of the TDI.

Goal:
Develop and implement an open, transparent, objective procedure for selecting the
location of an offshore renewable energy facility that maximizes power production, and
minimizes cost and environmental and human use impacts.

Multi-Stage Screening Process Using Marine
Spatial Planning Tools:
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are defined in legend

1st Tier – Hard constraints (irreconcilable difference in uses)
System optimization: power production vs technical
challenge (cost).
2nd Tier –Ecological and human use impacts

Tier #1 Screening (Hard Constraints):
Wind Resource
Adequate Wind Resources (greater than 7 m/sec at 80 m, hub height) or similar for other
ocean energy sources (≥1.5 m/sec currents, ≥ 10 kW/m waves)
Exclusions
Ÿ Navigation areas -regulated (shipping lanes, precautionary areas, preferred routes)
Ÿ Vessel tracks (AIS data)
Ÿ Ferry routes
Ÿ Regulated areas (disposal site, military areas, unexploded ordnance, marine
protected areas)
Ÿ Airport buffer zones
Ÿ Coastal buffer zone (1 km)
Ÿ Cable Areas (?)

Technology Development Index:
Objective: Develop a metric based on technical challenge to power production potential to
screen for sites.
TDI = TCI/PPP
where TDI –Technology Development Index
TCI- Technical Challenge Index
PPP- Power Production Potential
Presented in form of dimensionless values (predicted TDI divided by lowest TDI possible in
area of interest)

Case Example:
Siting of wind farm off southern coast of RI,
lattice jacket support structure.

Tower
Work Platform

Transition
Intermediate
Platform
Boat Landing

External J
tubes

Substructure

Foundation

Conclusions:
Marine spatial planning (MSP) powerful tool to assist in siting decisions and assessing
tradeoffs , technology development index new tool that facilitates the process, ecosystem
valuation approaches (in progress [Grilli and Spaulding, 2011]).
Use of MSP tools contributed to adoption of the RI SAMP by state and federal
government.
* Spaulding, M. L., A. Grilli, C. Damon, and G. Fugate, 2010. Application of Technology
Development Index and Principal Component Analysis and Cluster Methods to Ocean
Renewable Energy Facility Siting, Marine Technology Society, Special Issue on Marine
Technology for Offshore Wind, Vol. 44, No 1 January February 2010, pg 8-23.

