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WG Meeting Agenda

• Announcements and Introductions (10 min)
• Clean Water & Solar Pumping (10 min)
• Micro-grid pre-feasibility toolkit (10 min)
• Energy Use Task force (5 min)
• IEEE SIGHT Award - Filibaba Clean Pumping Project (10 min)
• Webinars 2018-2019 (5 min)
• Q&A, Other Business
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Announcements and Intro

• Briefly introduce yourself: name, affiliation
• Sign attendance sheet
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SESDC Overview
• Raise awareness to the technical community, governments, 

policymakers, and organizations about access to energy 
systems, including electricity and the related issues in 
developing communities around the world.

• Respecting social norms, traditions, and cultures, the SESDC 
collaborates with stakeholders to provide practical 
recommendations to facilitate environmentally-safe, 
measurable, and cost-effective sustainable energy system 
technologies and solutions to enhance economic and 
social viability, standard of living, and quality of life of 
people living in developing communities.

• Lead practical research activities to support the 
effectiveness and sustainability of electricity access efforts
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Electricity Access Statistics



SESDC Activities
• Task forces for short-term (2 yr) activities with 

tangible deliverables
• Panel sessions on related topics
• Issue White papers
• Contribute to journal articles and connect 

researchers together and with projects
• Host Webinars
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* Please contact the WG leadership with your idea



Peter Dauenhauer – Chair
Dr. Henry Louie – Co-Chair
Dr. Joseph Mutale – Past-Chair
Nirupama Prakash Kumar – Engagement Officer
Dr Barry Rawn – Communication Officer and Secretary
Robert Nutter – Microgrids Task Force Lead
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Clean Water & Solar Pumping
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Micro-grid pre-feasibility
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Energy Use Task Force
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SIGHT Award – Filibaba Project
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Webinars
• Now planning webinars for 2018-2019
• Aiming for 6 in total held every  2 months
• 30 min of presentation followed by 30 min discussion.
• Recorded and made available offline on website
• Aimed at practitioners, not theoretical.  i.e. What should a 

micro-grid project do with this info?
• Aimed at sustainability – how does the topic relate to 

sustainability issues both general and specific?
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Webinars
• Topic ideas:
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Topic

Standards for developing communities – how does it impact 
practitioners?
Energy Use Modeling Techniques

Clean Water & Filtration Practices

Micro-grid modeling



All Other Business

• Thank you! Questions?
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SESDC

Clean water and Solar pumping 
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What is the clean water challenge

• Clean water continues to elude a large chunk of the world 
population

• However its improving  - less than a billion people now don’t 
have access to clean water as of 2017

• More than 2 billion people globally are living in countries with 
excess water stress - ratio of total freshwater withdrawn to 
total renewable freshwater resources above a threshold of 25 
per cent
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What is the clean water challenge

• Northern Africa and Western Asia experience water stress 
levels above 60 per cent

• As per the WHO - "Contaminated water can transmit diseases 
such diarrhea(diarrhea), cholera, dysentery, typhoid, and 
polio. Contaminated drinking water is estimated to cause 
502,000 diarrhoeal(diarrheal) deaths each year."
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Thus completely preventable water borne diseases become fatal in certain parts 
of the world simply due to lack of access to solutions that could lead to clean 

water access



SUSTAINABLE DEVELOPMENT GOAL 6

Ensure availability and sustainable 
management of water and sanitation for all

4

Access to safe water and 
sanitation and sound 
management of freshwater 
ecosystems are essential to 
human health and to 
environmental sustainability and 
economic prosperity.



Solar Pump Basics
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Clean Water and Zambia

• IEEE member Likonge Makai from Zambia made us cognizant 
of yet another cholera outbreak in the country which had 
claimed 85 deaths, and affected 4000 plus people.

• It had spread to neighboring Malawi as well.
• Cholera is a common problem in Zambia with one of the worst 

outbreaks being in 1999 when 500 people lost their lives and 
13000 people were affected.

• She also brought to attention how both Univ of Zambia and 
Copper Belt Univ had both not reopened on time due to the 
outbreak this year.

8



How water/cholera affects Zambia

• Thus it is not just deaths, and folks who get 
sick, but general society and economy of many 
countries also get affected by such outbreaks.

• More on Zambia context – by Dr. Mutale
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Technology at the crux of solutions

• Diseases spread faster thru public interaction like in schools 
and colleges – easy access to clean drinking water in schools, 
colleges, offices etc. can help with the prevention of spread of 
diseases.

• Education about clean water also plays a big part and hence 
technology and information systems like TV, Radio etc. are 
also important in the solution.

• However, filtration systems can be expensive, spreading 
education about clean water is also expensive.
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Technology at the crux of solutions

• Design of filtration systems is done with the help of water test 
reports.

• Water testing is an expensive process and hence one of the 
barriers to a community getting the right filtration system is 
getting water testing done to get the right filtration system.

11

IEEE can examine how it can help with capacity building and 
technology support here.



Technology at the crux of solutions

• Finally many highly effective filtration systems run off of 
electricity, though this need not be 24 hours continuous 
supply.

• Access to electricity itself is a big challenge for many 
communities
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IEEE can examine how it can help with capacity building and 
technology support here.



Some efforts within IEEE 

• Research Efforts - SIGHT groups like the Santa Clara SIGHT 
group have designed low cost arsenic detection systems for 
water testing

• Research + Implementation Efforts - SESDC/PES SIGHT won a 
grant recently from IEEE SIGHT for $10K+ for installing a solar 
pump and possibly water filtration system in the community 
of Filibaba in Zambia, also 
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IEEE Wide Communities of Practice around clean water would be a 
great platform to integrate all these efforts



SESDC
Filibaba
Project 
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Filibaba
• Filibaba is a rural farming community located in the Copperbelt Province of Zambia

• The Filibaba community is currently populated at approximately 1,200 people, 
encompassing 200 households and 300 farms, 6 churches, and a community 
school
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Filibaba
• The Filibaba population consists of a 75% -80% literacy level, of which 5% 

attained tertiary, 35% secondary, and 60% primary levels of education. 
• Zambia is among twenty countries in the world with the lowest 

electrification rates at 19%, which drops to about 3% in rural areas, 
including Filibaba, because of limited or no access to the local grid. 

• Because Filibaba is inaccessible to the local grid, the community relies on 
kerosene and candles as fuel for cooking and light. 

• Access to clean water is also a problem confronted with the Filibaba
community. 

• Currently, there are a limited number of clean water wells for people to 
obtain water, and usually require much distance to be traveled to locate 
such water sources. 
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Filibaba
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IEEE work done with Lichi Community 
Solutions

• In September of 2015, Kilowatts for Humanity(KWH), a 
Seattle, US based non-governmental organization (NGO) along 
with Lichi Community Solutions Ltd.(LCS), a Zambia based 
NGO (as the local “on the ground” partner) installed an 
“energy kiosk” in Filibaba, Zambia

• This work was funded by IEEE Smart Village
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SESDC and Lichi Community Solutions

• Earlier this year we got awarded $10,290.00 USD for installing 
a solar pump and possible water filtration system

• 12 months to implement the project, i.e. till next May/June

• However, the rainy season in Zambia will make it difficult to 
perform construction (November – March?) 

6



Team - IEEE

• Peter Daunhauer – Co-Chair of SESDC
– Overview of proposal and project

• Niru Kumar – Engagement officer of SESDC
– Co-Author of proposal and overview of project

• Henrietta Cho – Volunteer of SESDC 
– Co-Author of proposal and solar pump selection 

lead

• Likonge
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Team - IEEE

• Dr. Joseph Mutale – Past chair of SESDC
– Interface with Zambia section

• Steve Szablaya (and group) and Dave 
Goldsmith – Volunteers of SESDC 
– Data and impact assessment leads
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Team - LCS

• Likonge Makai - Founder of LCS Ltd
– Overall responsible for implementation 

• Clayton Lumwaya – LCS member 
– Studied Planning and construction management 

at copper belt university Zambia 

• Kennan Dube – LCS member
– Project execution
And other LCS members 
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Call for volunteers

With interest and deep time commitments
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Energy Use Task Force

IEEE PES General Meeting
Working Group on Sustainable Energy 

Systems in Developing Countries
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Overview

• Better understand consumption 
characteristics of incipient, off-grid electricity 
users through data-driven approaches

• Develop, curate and maintain an Energy Use 
Repository
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Energy Use Repository

• Contains various time-series data from off-grid 
systems in Ethiopia, Gambia, Kenya, Malawi Zambia
– Battery voltage, PV current, inverter current, consumption, 

irradiance, temperature, wind speed, etc.

• Open Access (under Open DataBase License v1.0)
• Additional data needed
• http://sites.ieee.org/pes-sesdc/output/data-

sets/energy-use-archive/
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Outputs
[1] H. Louie, D. Goldsmith, P. Dauenhauer and R. Almeida, “Issues and 
Applications of Real-Time Data from Off-Grid Electrical Systems,” Proceedings 
of IEEE PES PowerAfrica Conference, Livingstone, Zambia, Jun. 
2016.PowerAfrica paper
[2] C. Blodgett, P. Dauenhauer, H. Louie and L. Kickham, “Accuracy of Energy-
Use Surveys in Predicting Mini-Grid User Consumption,” Energy for 
Sustainable Development, vol. 41, pp. 88–105, DOI: 
10.1016/j.esd.2017.08.002, Dec. 2017.
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Contacts

• Peter Dauenhauer 
(peter.dauenhauer@gmail.com)

• Henry Louie (hlouie@ieee.org)

5



Robert C. Nutter, MS, PE, LEED Green Associate
2018 PES GM

SESDC Micro-grids Task Force Lead

Micro-grids Pre-feasibility Toolkit
For Community & NGO Entrepreneurs

Developed by the Sustainable Energy Systems for 
Developing Communities (SESDC) Working Group
IEEE PES



SESDC Micro-Grids Task Force
• The main driver of TF - to empower local communities to:

– Understand their current and future power requirements / 
alternatives to fossil fuel for power generation

– Identify and avoid sustainability pitfalls of MG development
– Write investment opportunity proposals with a validated 

microgrid pre-feasibility method and supporting analysis



Aim of the pre-feasibility toolkit

1. Easy to use and practical for NGO + community entrepreneur
2. Covers major content areas expected from feasibility
3. Can be used to support an initial grant or basis for high fidelity study
4. Supported with real-world validation from MG implementers

Gap
Basic 

Feasibility
High Fidelity 

Feasibility

• Community led 
• Little to no training
• NGO partner has little 

experience in power
• Very low costs
• Lots of error

• Consultant led
• Highly trained 

technical experts
• Very high costs
• Less error

Requirements



• Technical pre-feasibility template (w/ examples)
• Financial pre-feasibility template (w/ examples) 
• Socio-economic pre-feasibility template (w/ examples) 
• Investment template (w/ examples)
• Guidance & Training manual
• Website 

Toolkit tangible deliverables



Toolkit Components

Technical
• Load assessment
• Future Load growth 

assessment
• AC vs DC micro-grid
• Resources and generation 

assessment
• Concept design 
• Future interconnection 
• O&M routines
• Staff skills and knowledge
• Training

Financial 
• Financial Structure Assessment 

• Debt and Equity
• Supplier Lien
• Capital Subsidy
• Partial Risk Guarantee

• CAPEX + OPEX assessment 
• Labour costs, resource 

assessment, 
• Revenue + Training costs 
• Cash flows, 
• Portfolio Assessment 
• Ownership structures

Socio-economic
• National context: geography + 

history
• Estimate current and future 

market
• Consumer economics 
• market segments 
• Ability to pay
• Transport, logistical and supply 

chain constraint assessment
• Local finance and mobile 

payments
• Pay-as-you-go vs rent to own vs 

lease
• Appliance Ownership/availability



Brings together the pre-feasibility work to raise funding and 
support.
It will be articulated as follows:
– Executive summary
– Introduction 
– Technical pre-feasibility
– Financial pre-feasibility
– Socio-economic pre-feasibility
– The local team

Investment Template



Where we Need Input / Support

• Supporting contributors for each section
• Suggestions for Socio-Economic assessment 

points, risk factors
• Peer Reviewers
• Pilot Projects

– Run existing projects through tools to validate accuracy



Participation

• Operates virtually on a monthly cycle
• Meeting First Friday of each month, 07:15 

Pacific
– www.UberConference.com/PeterDauenhauer

• Working Files available in Dropbox account

http://www.UberConference.com/PeterDauenhauer


Questions?

• Points of Contact:
– Robert Nutter, Robert.C.Nutter@outlook.com
– Niru Kumar
– Peter Dauenhauer

mailto:Robert.C.Nutter@outlook.com


SES DC TOOLKIT: WORKING DRAFT 
STRUCTURE

Backup Slides



Toolkit-Overall Structure

Pre-Feasibility 
Toolkit

Socio-
Economic 

AssessmentFinancial 
Feasibility

Technical 
Assessment

Common risk factors to 
be identified for each of 

these areas



Technical Assessment
Technical 

Assessment

Wind

Solar

Needs 
Assessment

Energy 
Resource 

Availability

Projected 
Growth

Current Loads

Microhydro

Biomass

Conceptual 
Design

Component 
Selection

AC vs DC

Projected 
Generation / 
Use Curves

Technical 
Risk 

Factors



Financial Feasibility
Financial 

Feasibility

Construction 
Management 

Plan

Financial 
Structure

Project 
Management

Cashflow Schedule

Debt and Equity
Project 

Management 
Plan

Financing 
Mechanisms

CAPEX

Cash Flow

Costs

Revenues

Ownership of 
System

Financial 
Risk 

Factors



Socio-Economic Assessment
Socio-Economic 

Assessment

Constraints / 
“boundary 
conditions”

Community Management

Local Participation, 
Support

National, Cultural 
Context / Analysis

Policies – Local, 
Regional, 
National

Stakeholder Buy-in

Market Analysis –
Anchor Loads?

Sustainability 
Impacts

Negative

Positive

Logistics

Operations, 
Maintenance

Supply Chain

Training

Plans to 
expand grid?

Socio-
Economic 

Risk 
Factors



Risk Factors

Technical 
Risks

Examples:
Safety, Operations

Examples:
Lack of 

Acceptance, Does 
more Harm than 

Good

Financial Risks

Examples:
Lower Revenues, 

Higher Costs

Social & 
Ecological 

Risks
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