Site Selection Algorithm

Revised 3/10/08

The Western Wind and Solar Integration Study footprint is defined as NV, AZ, NM, CO, and WY. In order to develop our scenarios, we need more sites in these states than in others. Site profiles are being developed in 30 MW blocks. Larger wind plants can be ‘built’ by aggregating these 30 MW blocks.

We have up to 30,000 grid points (representing 900 GW) to select from the original 1.2 million points modeled. The grid is at a 1 arc-minute resolution (approx 1.8 km) and we are modeling 10 x 3 MW Vestas V90 turbines (100 m hub height) in each 1.8 km x 1.8 km grid square, so each grid point represents 30MW. This algorithm will be run on the MOS-corrected wind speeds. We screened on wind power density because the power conversion could not be run on all 1.2 million points. It should be noted that extremely windy sites may not be suitable for wind farm development though.  The grid points were selected using this algorithm:

1) Exclusion criteria – exclude areas that are not likely to be developed.

2) Pre-selected sites - All existing and proposed sites throughout the west 

3) 200 GW of those sites (in study footprint) near proposed transmission corridors or in energy zones with the highest capacity factors 

4) 250 GW of sites (in study footprint) that correlate best with load and have at least 300 W/m2; and

5) 460 GW of the highest wind power density sites (throughout the entire west), with a minimum amount specified for each state and offshore so that in-state-only scenarios can be modeled.

1) Exclusion criteria – used NREL’s standard exclusion criteria (protected lands, etc), excluded 10% slopes or greater, excluded land cover that represented forest areas, and excluded high elevations in each state:

	State
	Exclude above

	WA
	7000 feet

	OR
	8000

	ID
	8000

	MT
	8000

	WY
	9000

	CA
	9000

	NV
	9000

	UT
	9000

	CO
	10,000

	AZ
	9000

	NM
	9000
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2) Preselected: Existing and planned wind sites. Provided by NREL:

· existing wind farms (by location and size) from Platts database 

· planned wind sites (by location and size) from Platts database 

· sites in existing interconnection queues 

· AZ queue from 11/16/07 AZ Renewable Energy Task force

· NV table from NV Power gives sizes and substations

· CO queue map from Xcel 

· NM Aug '07 report – use largest buildout – scenario 5

· “announced projects” (AZ from 11/16/07 AZ Renewable Energy Task force Black & Veatch summary, combined resource areas slide 12)

3) Transmission and zones: Select 200 GW sites in the study footprint within 50 miles from proposed transmission corridors or in energy zones, with the highest wind power densities. 

· zones – preliminary NV Power wind zones (not the December ’07 Governor report), CO (SB91) zones, AZ wind resource areas from Black & Veatch report

· High Plains Express –two alternatives

· Sunzia – from Sunzia project manager 

· TransWest Express – digitized from map

· Gateway – digitized from map

· Eastern NV Transmission Intertie – from old map. A longer transmission line, shown in pink was originally digitized, but only the ENTI portion in NV was modeled here as a corridor.

The final transmission zone and corridors are shown here in green and blue, respectively:
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4) Load correlation: Select 250 GW of sites that correlate with load in the study footprint and have at least 300 W/m2 wind power density. Load was defined as the aggregation of 2005 load from CO and WY, and 2006 load from NV, AZ and NM. Load correlation was defined as the sum of the absolute value of the difference between the average load and the average wind power output for each hour of the day. Select sites according to the table below:

	
	GW

	offshore
	1

	Arizona
	15

	California
	5

	Colorado
	25

	Idaho
	5

	Montana
	10

	North Dakota
	1

	Nebraska
	5

	New Mexico
	30

	Nevada
	30

	Oklahoma
	4

	Oregon
	1

	South Dakota
	4

	Texas
	5

	Utah
	5

	Washington
	1

	Wyoming
	53

	Total
	200.0


5) Best wind power density: Select remainder of sites with the highest wind power density sites throughout the west. There should be a minimum amount selected in each state and offshore:

	
	GW

	Offshore, with at least 4 GW off CA
	5

	Arizona
	20

	California
	75

	Colorado
	30

	Idaho
	15

	Montana
	35

	North Dakota
	5

	Nebraska
	5

	New Mexico
	50

	Nevada
	50

	Oklahoma
	7

	Oregon
	36

	South Dakota
	10

	Texas
	10

	Utah
	12

	Washington
	45

	Wyoming
	90

	Total
	500.0


Viewing the selected sites:

In total, 30,544 grid points were selected. The file http://wind.nrel.gov/public/WWIS/3TierPts_Wk.csv
shows site information: capacity factor, wind power density, wind speed, elevation, Weibull k, how it was selected, etc. Summary site selection files per state rank sites by load correlation or wind power density: 

http://wind.nrel.gov/public/WWIS/site%20selection/SummarySiteSelectionCSVs/
A Google Earth file of the grid points is available at:

http://wind.nrel.gov/public/WWIS/3tdesc.kml
Clicking on a site will show summary characteristics.

Maps in pdf format of the selected points are at:

http://wind.nrel.gov/public/WWIS/maps/
These maps were made by dividing the western US into 4 quadrants. If you have Adobe Reader 8, you can go to the View menu, pull down Navigation and select layers. With a mouse click on the legend on the left hand side, you can turn on or off the various GIS layers used to make the map. The Preselected sites are in yellow The green 5km filter were selected by transmission, load correlation and wind power density as described above, and filtered so that only sites that are 5km away from 2 other sites are captured. We filtered sites to assist the downselection process: in order to reach 30% wind, we will likely be building wind plants that are at least 100MW in size. 

The legend on the maps say 50m, but should read 100m. Wind power class 2 is marginal (200-300 W/sqm); wind power class 3 is fair (300-400 W/sqm); wind power class 4 is good (400-500 W/sqm); wind power class 5 is excellent (500-600 W/sqm); wind power class 6 is outstanding (600-800 W/sqm); and wind power class 7 is superb (>800 W/sqm). 
