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Learning objectives

« Understand the importance of renewable energy

resource data for strategic energy planning and decision
making

Understand the difference between resource, technical,
economic, and market potential for RE deployment

Understand the process for using geospatial analysis
tools to identify candidate Renewable Energy Zones by
applying the Renewable Energy Data Explorer (RED-E)
to estimate renewable energy potential
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Many variables influence the deployment of renewable
energy (RE)...

Integration
How can RE best be integrated into
electricity and heat generation and
Technology * distribution systems?
What are the state-of-the-art RE technologies? S
\ Have they been proven locally?

Are appropriate electricity and transportation’\

systems in place to maximize the use of RE?

Where are load centers located?
What are the demand patterns?
For what services do end-users need
energy?
land, and human resources are
available, and where are they
located?




Resource potential iIs dynamic: more than a map
2001 Wind Energy Atlas 2014 RE Data Explorer

Max total potential capacity: 44.2GW Max total potential capacity: 247.9GW

__126°

New RE
technologies
Better resource
assessment

methods
Big data
capabilities

Wind Power Classification
Resource Potential Wind Power Wind Speed
Density at 30 m at30m
Utility Rural Wim?2 ms
Marginal Moderate 100- 200 44. 5.
Moderate Good 200- 300 656- 64
Good  Excellent 300- 400 6.4- 7.
Excellent 400 - 600 7.0- 8.
600 - 80O 8.0- 8.
88-1

® Wind speeds are based on a Weibull k valuse of 2.0

5 aves Zem - 124° 126° For more information: http://www.nrel.gov/international/ra_philippines.html
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What is the RE Data
Explorer (RED-E)?
 No-cost, web-based tool for

energy resource exploration
and decision-making

ZINREL USAID

« Platform for exploring energy B \
resource and other base and e
Infrastructure data visually, and e
with targeted guantitative -y
geospatial analysis e

functionality

 Tool that wraps complex spatial m
analysis techniques in an easy- T
to-use interface targeted at
non-specialists

Potential Photovoltaic Electricity -
Production (kWh/kWp)

20-25

« Platform for distributing publicly
available GIS data (many
layers are downloadable)

Available online at http://re-explorer.org
G@ REexplorer | @9 RE&Biorer 5



http://re-explorer.org

Types of questions the RE Data Explorer can help
answer

 For planners and policymakers: High-level

prospecting and integrated resource planning
guestions

— How does resource potential vary at the province
level?

— Where might transmission or other infrastructure
enable energy resource development (e.g.,
Renewable Energy Zones)?

« For developers and investors: Where are the
most appropriate areas to site utility-scale
solar, wind, and other facilities based on:

— Resource quality?

— Proximity to load centers, transmission lines, and/or
roads?

— Site suitability? (e.g., terrain, protection status,
current land use?)

— Which sites may offer the best possibilities for
investment in long-term measurement stations?

2 REexplorer | {4 RESRiorer Good answers depend on good data!




Capabilities of RED-E

* Visualization

— EXxplore spatial relationship between renewable
energy resources and relevant

* Analysis
— Get quantitative results for technical and economic
potential of renewable energy deployment

« Data discovery

— Find, view, and download data that is crucial for
strategic energy planning

2 explorer| 2 RE&Rorer 7



RED-E for Visualization
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Poverty alleviation Improved access to
Solar PV development electricity
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RED-E for Analysis

Types of Renewable Energy Potential

Resource Technical Economic Market
Potential Potential Potential Potential

~ e * Policy implementation
or energy project and impacts

* Regulatory limits
* Investor response

performance

@g\ REexplorer



Requires
additional tools
and targeted
analysis

m—

RED-E can
do this

Policy implementation/impacts

Regulatory limits

Investor response

Regional competition with other energy sources
GsT filters: distance to roads, transmission

Projected technology costs
Projected fuel costs

Economic . GsT filters: quality of resource; slope; land use; distance to
roads, transmission

System/topographic constraints
Land-use constraints
Technical System performance
GsT filters: protected area status; land use; slope

Physical constraints

Theoretical physical potential
Resource Energy content of resource

GsT contains theoretical annual and

monthly resource data

Potential



RED-E for Analysis: How Does it Work?

Layer Stacking

Regional Generation
Key Assumptions

« Policy Implementation/Impacts
« Regulatory Limits
« Investor Response

Water Features

- Regional Competition with other Energy Sources

Urban Areas Land-Use
Constraints

- Projected Technology Costs
« Projected Fuel Costs

Wetlands

Economic

Contiguous Area )

Topographic
- System/Topographic Constraints .

Technical - Land-use Constraints Slope Constraints

- System Performance

Federally Protected
Lands Protected

Area of Critical Land )
Environmental Concern | Constraints

« Physical Constraints
Resource - Theoretical Physical Potential
- Energy Content of Resource

.@. ____________________ P O U D S S ¢ Sy %
Potential

Region
Available Land

2 REexplorer
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Data Exploration:
The RED'E Data Catalog # CatalogHome | + SubmitData £ DataSubmissions ~ 2 Help ~

* Provides a central location for
research and discovery of GIS Explore Data
data that informs decision-
making on energy alternatives O, click on a map area to explore that region's data.

Contribute Data

Submit or manage your shared renewable energy data.

 Robust search mechanism
for users to find records of
relevant data — without
storing the data itself

« Enables analysis & tool
development by enabling
easy determination of data
avallability

Access directly at https://data.re-
explorer.org/

Or via RE Explorer: https://www.re-
explorer.org/launch.html.

@ REexplorer ‘ C,Q RE&Biorer


https://data.re-explorer.org/
https://www.re-explorer.org/launch.html

Coming soon to RED-E

Visualization
 New data layers and countries

Analysis

* Improved ablility to change more assumptions
In the dynamic technical potential tool

Data Catalog
 Online form for metadata submission

2 explorer| 2 RE&Diorer 13



Current countries in Asia

* Currently available:

— Afghanistan, Bangladesh, Ghana, India,
Indonesia, Kazakhstan, Kenya, Lower Mekong
Region, Mexico, Nepal, Pakistan, Philippines

« Countries coming soon:

— Central Asia (Uzbekistan, Tajikistan, Kyrgyz
Republic, Turkmenistan)

2 explorer| 2 RE&Diorer 14
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