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Introduction
AWS Truepower, LLC, was retained by Deepwater to provide a preliminary wind resource assessment
and energy production projection for the Block Island Wind Farm. The project, which will have a rated
capacity of 30 MW, is to consist of five Siemens 6.0 MW turbines with a rotor diameter of 154 m and a
hub height of 110 m. This report summarizes the results of our analysis and presents the approach used
to develop the project’s wind resource, energy production, and loss parameters.
Resource Assessment
AWS Truepower (AWST) used its MesoMap® system to model the wind resource over the Block Island
Wind Farm project area, and predicted the long-term mean annual wind speed at 110 meters above
mean sea level at a resolution of 50 m.
This was completed using the standard MesoMap configuration to first produce the wind resource
maps. The mesoscale model MASS (Mesoscale Atmospheric Simulation System), simulated regional
weather patterns with a grid spacing of 2.5 km. The microscale model (WindMap) simulates the
localized effects of topography and surface roughness on a grid spacing of 200 m. The model is
initialized over a regional area that includes both onshore and offshore areas, and errors in the
predicted speed and direction are corrected using on-site or nearby observations. The resultant wind
resource map was adjusted to the wind speed and direction data from Mast 3813.
In the onshore areas, the source of topographic data was the National Elevation Dataset, a digital terrain
model produced on a 30 m grid by the US Geological Survey (USGS). The source of land cover data was
the National Land Cover Dataset, which is derived from Landsat imagery, and was also produced by the
USGS on a 30 m grid. Both data sets are of very high quality, and the land cover data set was further
adjusted by onsite observations. In the offshore areas, a constant surface roughness was assumed that
is typical of conditions in offshore Rhode Island. However, the roughness could vary somewhat within
each class onshore, potentially affecting the wind resource in the near shore environments.
Energy Production Estimate
To complete the Preliminary Plant Capacity Estimates, AWST estimated both the gross and net capacity
factor for the Block Island Wind Farm. One year of data collected at Mast 3813, adjacent lidar
observations, and regional buoy wave height measurements, were used to calculate environmental and
turbine performance losses, as well as the monthly and diurnal energy production patterns of the
project. The mean wind speeds of the tower time series were scaled to the average free stream wind
speed of the turbines in the project. The turbine power curves were then interpolated to the site air
density, and applied to calculate the gross capacity factor estimates for the turbine locations. The gross
energy values were then reduced by the estimated energy losses.
The accuracy of the modeled data, which is derived from the MesoMap system, has been verified by
comparing map predictions with independent observations for over 2000 stations around the world and
further adjusted to the Mast 3813 data projected to hub-height using local and lidar-observed wind
shear. The MesoMap validation program is by far the most extensive ever carried out for a wind
mapping system. The National Renewable Energy Laboratory has been closely involved in the validation
to ensure its objectivity. It should be stressed that the mean wind speed at any particular location in an
onshore environment, such as Block Island, may depart substantially from the predicted values,
especially where the elevation, exposure, or surface roughness differs from that assumed by the model,
or where the model scale is inadequate to resolve significant features of the terrain.

Wind Plant Loss Assumptions
Several losses were applied to the Block Island Energy Production Estimate. These losses fall into the
following six general categories: wake effects, availability, electrical, turbine performance,
environmental and curtailment.
1. Wake Effect - Wind turbines produce wakes which may reduce the energy production of downwind
turbines. These losses are divided into three categories; Internal Wake Effect of the Project, Wake
Effect of Existing or Planned Projects and Wake Effect of Future Projects. In this case, only the
internal wake effects of the Block Island Wind Farm were considered.
2. Availability - AWS Truepower incorporated project-specific information provided by Deepwater
when calculating the Availability loss for the Block Island Wind Farm. Siemens’ anticipated
contractual guarantee of 95% time availability was integrated with additional downtime factors –
including force majeure events, scheduled maintenance, unplanned outages and repair delays due
to high winds – to estimate actual turbine-related availability losses. AWS Truepower tracks
availability as a percentage of energy, not a percentage of time; the percentage of lost energy is
typically not equal to the percentage of downtime because turbines are more likely to fail during
ramp or high wind events. Finally, AWS Truepower considered additional interconnection details to
adjust availability assumptions for the collection system and substation. The total availability loss
estimate is comprised of six components: Availability of Wind Turbines, Long-term Availability
Correlation with High Wind Event (LACHWE), Availability of Collection and Substation, Availability of
Utility Grid, and Plant Restart after Grid Outage and First-Year Plant Availability.
3. Electrical - Electrical Efficiency and Power Consumption of Extreme Weather Package are the
components contributing to the Electrical Loss. Efficiency losses are experienced in all electrical
components of the wind project, including the down-tower transformer, electrical collection system,
and substation transformer. The Extreme Weather Package loss is intended to account for the
energy consumed by the turbine’s anticipated cold weather package. AWS Truepower incorporated
preliminary electrical efficiency calculations provided by Deepwater for the Block Island Wind Farm.
4. Turbine Performance – the Turbine Performance Loss is broken into five categories including: SubOptimal Operation, Power Curve Adjustment, High Wind Control Hysteresis, Wind Shear and
Inclined Flow. These losses account for shortfalls from ideal performance due to suboptimal turbine
settings and operations, cases where the turbine is not expected to meet the warranted power
curve under IEC test conditions, energy lost in this hysteresis loop, extreme wind shear, and the
estimated impact of inclined (non-horizontal) flow on power production.
5. Environmental – Icing, Blade Degradation, Low/High Temperature Shutdown, Site Access and
Lightening losses contribute to the total Environmental Loss. Icing reflects decreased rotor
aerodynamic efficiency caused by the accumulation of ice during plant operation, as well as turbine
shutdowns caused by excessive ice accumulation. The accretion of insects and dirt reduce the
aerodynamic efficiency of the turbine blades resulting in a blade degradation loss. The Low/High
Temperature Shutdown loss estimates the energy not captured when the site temperatures fall
outside the turbine’s operating envelope. Severe weather – particularly high sea states – can limit
access to offshore project sites, thereby increasing repair response times and prolonging downtime.
Lightning can damage turbine components, cause electrical faults, and limit site access.
6. Curtailments – No curtailments were applied to the Block Island Wind Farm energy calculations.

Project Information
Project: Deepwater Wind - Block Island
Date: 22-Feb-12
Comments: Optimized Layout, Updated Losses
Turbine Model: SWT-6.0-154
Turbine Rated Power (MW): 6.00
Hub Height (m): 110
Number of Turbines: 5
Plant Capacity (MW): 30
Site Air Density (kg/m3): 1.240
The estimates presented herein are based on AWS Truepower’s modeled wind map; no on-site measurements were
considered for this analysis. AWS Truepower considers these estimates preliminary for the specified project area and
recommends confirming with on-site measurements.

Overall Wind Plant Summary
Average Free Wind Speed (m/s): 9.69
P50 Gross Energy (MWh/yr): 149,777
P50 Net Energy (MWh/yr): 124,799

Capacity Factor: 57.0%
Capacity Factor: 47.5%

Net Energy and Capacity Factor Probability Table
P75 Net Energy (GWh/yr): 117.9

Capacity Factor:

44.8%

P90 Net Energy (GWh/yr): 111.7

Capacity Factor:

42.5%

P95 Net Energy (GWh/yr): 108.0

Capacity Factor:

41.1%

P99 Net Energy (GWh/yr): 101.0

Capacity Factor:

38.4%

Loss Accounting
Wake Effect:

2.1%

Availability:

8.0%

Electrical:

2.3%

Turbine Performance:

1.4%

Environmental:

4.0%

Curtailments:

0.0%

Average Total Loss:

Turbine
ID

16.7%

Per Turbine Summary
Coordinates (WGS84 UTM19)
Free
Easting (m)
Northing (m)
Spd (m/s)

Gross Energy Net Energy
(MWh/yr)
(MWh/yr)

1

289502

4555744

9.66

29843

24963

2

288947

4555117

9.71

30067

24921

3

288325

4554558

9.71

29994

24850

4

287643

4554073

9.68

29844

24732

5

286914

4553672

9.71

30029

25332
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