A national laboratory of the U.S. Department of Energy
//'- 3 Office of Energy Efficiency & Renewable Energy

\\*'//

1» NIR=L. National Renewable Energy Laboratory

Rural Energy Options Analysis S A
- NREL/CP-710-37604
Training Development and January 2005

Implementation at NREL

P. Gilman

Presented at the 2004 DOE Solar Energy Technologies
Program Review Meeting

Denver, Colorado
October 25-28, 2004

N EL is_gperated by Midwest Research Institute e Battelle Contract No. DE-

" ;-‘-l-i-



NOTICE

The submitted manuscript has been offered by an employee of the Midwest Research Institute (MRI), a
contractor of the US Government under Contract No. DE-AC36-99G0O10337. Accordingly, the US
Government and MRI retain a nonexclusive royalty-free license to publish or reproduce the published form of
this contribution, or allow others to do so, for US Government purposes.

This report was prepared as an account of work sponsored by an agency of the United States government.
Neither the United States government nor any agency thereof, nor any of their employees, makes any
warranty, express or implied, or assumes any legal liability or responsibility for the accuracy, completeness, or
usefulness of any information, apparatus, product, or process disclosed, or represents that its use would not
infringe privately owned rights. Reference herein to any specific commercial product, process, or service by
trade name, trademark, manufacturer, or otherwise does not necessarily constitute or imply its endorsement,
recommendation, or favoring by the United States government or any agency thereof. The views and
opinions of authors expressed herein do not necessarily state or reflect those of the United States
government or any agency thereof.

Available electronically at http://www.osti.gov/bridge

Available for a processing fee to U.S. Department of Energy
and its contractors, in paper, from:

U.S. Department of Energy

Office of Scientific and Technical Information

P.O. Box 62

Oak Ridge, TN 37831-0062

phone: 865.576.8401

fax: 865.576.5728

email: mailto:reports@adonis.osti.gov

Available for sale to the public, in paper, from:
U.S. Department of Commerce
National Technical Information Service
5285 Port Royal Road
Springfield, VA 22161
phone: 800.553.6847
fax: 703.605.6900
email: orders@ntis.fedworld.gov
online ordering: http://www.ntis.gov/ordering.htm

[ 4
'..‘ Printed on paper containing at least 50% wastepaper, including 20% postconsumer waste


http://www.osti.gov/bridge
mailto:reports@adonis.osti.gov
mailto:orders@ntis.fedworld.gov
http://www.ntis.gov/ordering.htm

Rural Energy Options Analysis Training Development and Implementation at NREL

P. Gilman
National Renewable Energy Laboratory
1617 Cole Boulevard, Golden, CO 80401
paul gilman@nrel.gov

ABSTRACT

NREL has developed a rural energy options analysis
training program for rural energy decision makers that
provides knowledge, skills and tools for the evaluation of
technologies, including renewables, for rural energy
applications. Through the Department of Energy (DOE)
Solar Energy Technologies Program (SETP), NREL has
refined materials for the program and developed a module
that offers hands-on training in the preparation of data for
options analysis using HOMER, NREL's micropower
optimization model. NREL has used the materials for
training in Brazil, the Maldives, Mexico, and Sri Lanka.

1. Objectives

The international activities of the SETP are designed to be
consistent with current U.S. technology, trade, and foreign
policy and are carried out in developing countries that both
have governments committed to renewable energy and a
large market for U.S. products. The objective of rural
energy training activities carried out with support of the
SETP was to transfer knowledge and skills to public and
private sector decision makers to ensure their ability to
evaluate renewable energy technologies for rural energy
applications. Rural energy technology options analysis
training was conducted in Brazil and Mexico. Each of these
countries has aggressive government programs to provide
rural electrification services using solar and other renewable
technologies to populations currently not served by the
electric grid and with large potential markets for U.S.
products. Rural energy training materials developed under
the SETP were also used in workshops sponsored by OWIP
and the United States Agency for International Development
(USAID) South Asia Regional Initiative - Energy (SARI/E)
program in Sri Lanka and the Maldives, by the United
Nations Development Program (UNDP) in Chile, and
USAID in Mexico and Brazil.

2. Technical Approach

Rural energy options analysis is the process by which
decision makers choose technologies for rural energy
applications. Growing economies in developing countries
are creating a demand for electrification in rural areas. Rural
energy applications include the supply of electricity for
multiple-use applications (towns and villages) and single-
use applications (commercial and industrial facilities,
government facilities, and water pumping for irrigation and
drinking water supply). Typical rural electrification
strategies consider grid-extension and diesel generators as
the two viable technology options. Increased awareness of

climate and environmental issues and a growing interest in
emerging pollutant markets by rural energy decision makers
is creating interest in renewable technologies in both
government and private sector circles. Experience with pilot
projects using renewable technologies has created more
confidence in new technologies. Decision makers do not
have the knowledge, skills or tools to evaluate new
technologies for rural energy applications.

NREL uses the term rural emergy in place of rural
electrification to reflect developments in the energy sector
of developing countries. Countries are setting program goals
that support the creation and strengthening of markets for
renewable technology markets. This approach creates a need
for private energy service providers to meet the demand for
a range of services, from energy efficiency to electricity
generation and power system design and installation. In
rural areas of developing countries, the majority of energy
needs are met by non-electric means through the burning of
biomass for cooking and heating. In certain cases, electricity
supply systems can displace the use of biomass resources,
and in others, biomass can be used for electricity
production. Biomass resource assessment is therefore a key
component of rural energy planning for both rural
electrification and the management of natural resources for
non-electric energy needs.

NREL's rural energy options analysis training program
draws on the Laboratory's decade of experience in the
Renewables for Sustainable Village Power (RSVP)
program. Laboratory staff who worked in this program have
developed expertise in technical, socio-economic and policy
aspects of rural energy. The legacy of the RSVP program
includes laboratory expertise in hybrid power systems,
computer modeling of small power systems, and access to
the network of renewable energy decision makers
worldwide, which NREL continues to exploit through its
rural energy activities.

NREL's rural energy training materials are a set of
modules that can be used to design a training program to
meet the needs of a range of audiences, from energy policy
makers with no prior knowledge of renewable energy
technologies, to experienced rural electrification engineers
who need tools for understanding how to compare
renewable  energy  technologies to  conventional
technologies. The rural energy training modules are:

e Introduction to renewable energy technologies
e  Technology options for rural electrification
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e Data requirements and collection for rural energy
technology options analysis

e HOMER training and hands-on options analysis

e Introduction to Hybrid2 and ViPOR (NREL
software for hybrid power and mini-grid system
design.)

e  Hybrid power systems for rural energy applications

e National action plans for rural energy

e Integrated regional rural energy planning

3. Results and Accomplishments

Through the support of the Solar Program, NREL has
developed a set of training materials that its staff and
partners can use in training workshops for rural energy
decision makers throughout the world. As a result of this
work, NREL has been able to secure work-for-others
funding for training in several countries. Key results and
accomplishments are listed below.

Through the Solar Program, NREL developed a hands-on
exercise in data preparation for rural energy technology
options analysis that complements sets of presentation
materials on other topics. The hands-on exercise prepares
energy planners and system designers to collect the data
required as input by HOMER. In the exercise, participants
go through the following steps:

1. Define an options analysis objective

2. Identify an appropriate method for the analysis

3. Determine the appropriate level of detail for the
data

4. Describe resource, load, and cost data

5. Identify data sources and collect data

6. Format the data

With the support of USAID, NREL trained seven key
decision makers in Brazil's $2.4 billion rural electrification
program, Luz Para Todos, and is following up with
technical assistance in technology options analysis for
regional planning and pilot hybrid power systems.

In South Asia, NREL worked through the USAID's
SARI/E program to train Maldivian rural energy planners in
the evaluation of technologies for rural energy programs,
and is providing additional training and technical assistance
in rural energy options analysis to the Maldives, Sri Lanka,
and other SARI countries.

In Mexico, NREL built local capacity to provide training
by preparing a Mexican engineer to providle HOMER
training and translate training materials into Spanish. NREL
assisted in two workshops organized by SENER, the
national energy secretariat, for state rural development
planners in which HOMER training was the centerpiece of
the workshop. Based on NREL's work in rural energy
options analysis in other countries, Mexico has requested
that NREL support its rural development efforts by
providing additional training and technical assistance in
rural energy options analysis. As a result of this work, the
Mexican government is able to respond to regional Latin
American requests for HOMER training without NREL
assistance.

4. Conclusions

NREL's rural energy options analysis training has resulted
in the transfer of knowledge and skills in the evaluation of
technologies for rural energy applications to over 200
people in Brazil, Mexico, the Maldives, and Sri Lanka.
NREL is developing a better understanding of the needs of
energy planners in developing countries for technical
assistance in the development of clean energy markets. As
support for the installation and monitoring of pilot projects
wanes, work will focus more on policy support and capacity
building, both of which will help to ensure that the policy
environment and capacity in developing countries continues
to support the development of markets for clean energy
technologies and services.
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