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Overview

* Objectives of resource assessment

* Impacts of state-of-the-art technology and modeling
capabilities on resource assessment

* Transitioning from static maps to data products

 The value of visualization and analysis

e Examples of tools
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Why is resource assessment critical to scaling up renewable
energy?

Renewable energy resources are characterized by their
locational concentration
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Who benefits from high-quality resource data?

High quality resource data underlies all critical elements of robust RE
planning and deployment

o Policy makers need information on the aggregate RE potential at the
national and provincial levels to set generation targets, develop
incentives, design competitive procurement programs, and designate
RE zones

o Power system operators need high resolution wind and solar data that
is time-synchronous with load for forecasting and grid integration
studies

o Project developers need data on resources and their ability to be
developed (e.g., proximity to infrastructure, site suitability) to
efficiently site the most competitive projects

o Investors need site-specific measured resource data to evaluate and
validate applications from project developers and reduce risk
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State-of-the-art resource assessments are improving data quality

Data quality and quantity has improved substantially over the last decade as a
result of improvements in technology and modeling techniques.

2001 Wind Energy Atlas 2014 Wind Energy Atlas

Max total potential capacity: 44.2GW Max total potential capacity: 247.9GW
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Moving beyond static maps to rich data products

e Resource assessments are
no longer just static wind
and solar maps—they are
rich data products that
enable planners,
developers and investors
can use to make decisions

e Combination of improved
modeling and data storage
can present large
quantities of datain a
variety of different ways.

Philippines 2014 Wind Data Products

Geo-referenced Wind Resource & Climatology
e At each height of 30m, 50m, 80m, 100m, 140m, and

200m:
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Annual mean wind speed

Annual mean power density

Annual mean temperature

Annual mean air density

Annual Weibull a and k

Annual sectorized wind speed count (16 sectors)
Annual wind speed histogram (30 bins)

Monthly mean wind speed (for 12 months)
Monthly mean power density (for 12 months)
Monthly mean temperature (for 12 months)
Monthly mean air density (for 12 months)
Monthly Weibull a and k (for 12 months)
Monthly sectorized wind speed count (16 sectors)
Monthly wind speed histogram (30 bins)

Hourly mean wind speed (for hours 0 to 23)
Hourly mean power density (for hours 0to 23)
Hourly mean temperature (for hours 0 to 23)
Hourly mean air density (for hours O to 23)
Hourly Weibull a and k (for hours 0 to 23)

=4 terabytes of data!



Using technology to put data in the hands of decision makers

A variety of different stakeholders can now access data at granular levels to
make important policy and project related decisions
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Enabling stakeholders to access the information they need

4 TB of data can be filtered in a manner that allows users to download just
what they need for decision making.

Select an area of
interest, and then only
the attributes needed

Select Download Dates for Sites: 1623655, 1623656 ( +10 more)

All data are for a typical meteonological year

for the analysis Select Attibutes
\ Capacity Factor (Class 1) - 100m Capacity Factor {Class 1) - BOm 8 Capacity Factor (Class ) - 100m
Capacity Factor (Class 2) - BDm Capacity Factor (Class I) - 100m Capacity Factor {Class 3) - EOm
Power Density - 100m Power Density - 140m Power Density - 30m
Down I O a d i n g O n Iy th e Power Density - 50m Pawer Density - B0m Temperature - 140m
Temperature - B0m B Wind Direction - 100m Wind Direction - 140m
needed subset of the
Wind Direction - 30m Wind Direction - BOm 8 Wind Speed - 100m
data Saves download Wind Speed - 140m Wind Speed - 30m Wind Speed - 50m
time, storage Space, WiadSpeed - Hm
and processing time Downiaad Uit Indicter
\ Please observe the Download Limit Indicator. As you adjust your attribute and date range selections this guide will help you stay within the

download Uimits. Press "Download Data™ when complete and your download will begin
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The value of visualization and analysis: identifying promising areas
for RE development

Effective data visualization and analysis lowers cost of exploration and project
risk and allows developers to identify “low hanging” projects for development

No constraints Limit to good wind resources,
exclude protected areas

Further limit to within 5km of
high voltage transmission and

Technical Potential Technical Potential Technical Potential

Nameplate Capacity (MW): 40,074  Nameplate Capacity (MW): 23,439 Nameplate Capacity (MW): 2,673
Total Land Area (sq km): 8,014  Total Land Area (sq km): 4,688 Total Land Area (sq km): 535
DC Generation (MWh/yr): 82,186,772  DC Generation (MWh/yr): 72,902,801 DC Generation (MWh/yr): 8,375,609

Source: Geospatial Toolkitfor Vietnam
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The value of visualization and analysis: planning for infrastructure
expansion to support RE

Alternatively, tools allow for the identification of good areas for renewable
development and undertakmg steps to make them cost effective.
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The value of visualization and analysis: evaluating how RE supports
development priorities

Policy makers can also determine renewable investment opportunities in areas

of high poverty and/or low electrification that can help contribute to economic
development.
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Tools for dynamic analysis of RE: First-cut analysis to reduce
prospecting risk

Tools assist the user select different areas on a map for exploration and
compare the potential for RE development between different locations and
users can use their own data in place of NREL data for this analysis
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Tools for dynamic analysis of RE: First-cut analysis to reduce
prospecting risk
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Tools for data sharing: facilitating interoperability among different
platforms

Tools have the ability to be interoperable and are formatted in a manner that
allows other organizations like IRENA to present it on their own platforms
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Tools for decision making: providing access to specific scenarios

eneny.goviwindvision

e Users can browse 1000s
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Takeaways

e Credible RE analysis, planning, and investment depend on high-
quality data on renewable energy resource availability and other
enabling factors (e.g., infrastructure and land use).

e State-of-the-art resource assessment methods are dramatically
improving the quality and utility of renewable energy data.

e The outputs of renewable energy resource assessments have
evolved far beyond static maps to rich and multi-faceted data
products.

 Data by itself is not enough—visualization and analysis put resource
data into the hands of decision-makers and are critical to planning
and siting renewable energy projects.

e Many tools and programs are available to support developing
countries in developing and using high-quality resource data.
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Thank you!

Nisha Thirumurthy
National Renewable Energy Laboratory
Nisha.Thirumurthy@nrel.gov

Links

Web based GIS at NREL
https://maps.nrel.gov/

Geospatial Toolkits
http://www.nrel.gov/international/geospatial toolkits.html

IRENA Global Atlas
http://irena.masdar.ac.ae

Videos outlining online analysis capabilities
Fully functional web based GIS (with large data download): https://www.youtube.com/watch?v=4_MTFQRORuc
Complex data within a web GIS: https://www.youtube.com/watch?v=wZyHCTsKAqE

Wind Vision Scenario Viewer
http://en.openei.org/apps/wv viewer/
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