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1.The Broader Context of Off Grid Solutions
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Why must we think about Off Grid solutions? ..

Alnternational Energy Agenc2l®@s Wor |l d

A 1.3 pillion people do not have access to electricity or remain un-electrified due to poor
quality of the grid

A 84% of this target lives in rural areas

A UN Energy Practitioners Network anticipates that 60% of additional
generation capacity by 2030 will be off-grid
A Largest potion of this will be in sub-Saharan Africa

A Most developing countries include rural electrification policies into
their socio-political development effort
A Inequalities between urban and rural populations

A Rationale for focusing on rural electrification is that of further
economic development and growth

A Grid related extension has however remained slow
A High cost of grid extension with limited utility / government budgets
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What is Rural  Electrification? =

The process by which access to electricity is provided to households or villages
located in thelsolated or remote areas of a country
- Source |IEA

What is Off -Grid Electrification?

Electricity solutions which aneot connected to the main gitdThese can be
implemented as stan@lone solutions (such as isolated PV) or as part of an
isolated grid.

Off-grid electrification is an approach to access electricity used in countries and
areas with little access to electricity, due to scattered or distant population.

What is a Mini  -Grid?

Typically mingrids are defined asmallscale electricity generatiofunder 10
MW) and the distribution of electricity to a limited number of customers via a
distribution grid thatcan operate in isolatiorfrom national electricity

. transmission networkand supply relatively concentrated settlements with

electricity at grid quality level.
- SourceEUEI PDF
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Electrification Ladder
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High Level Positioning of Various
Electrification Options
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2. Establishing Mini-Grids

Why attractive?

Who are the players?
Possible barriers to develop
The frameworks
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a) Why are Mini-Grids an Attractive Option? 0
.

A It may not always be economically viable to supply electricity to
dispersed and rural communities in remote areas

A Limited Government and Utility resources in terms of funding
and capacity often delay grid extension efforts

A Mini-grids are an attractive option:
A Various (solar, diesel, hydro, hybrid models, etc.) can be
integrated into the mini-grid

A The in Africa which, together with the recent advancements
(and associated reduction in costs) of alternative generation options, make mini-grids
increasingly attractive

A Mini-grids, if developed according to the , can be integrated into the
main grid once the grid is developed
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b) Who are the players?

A The Initiator TheCentralized® Decentralize
Tracks to Electrification

I Thecentralizedtrack is a because

~ electrificationis undertaken Il i

A by one or two national government entities such as the statmed aEZD
A ,a or energy agency (REA), or the - -

, acting alone or together

I decentralizedrack is a bottoraup approach because electrificationgenerally
carriedout through nongovernmental entities such as cooperativesnmunity
usergroups, or private entrepreneurs.

A Small Power Producers and Distributors?

T In most developed and developing countries, a small power prodaaiscribeds a
) ora gener | HYDRO | BIOMASS-FIRED HYBRIDS
i Distributed generation (DG) is the generation o
of electricity bysmaltscale plants
that they serve

A Regulating SPPs
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c) What are the Potential Barriers to
Developing Mini-Grids? N

A Policy and regulatory environments were developed around grid
connected electrification and supports grid extension
A Existing policy does not support establishment of mini-grids

A Mini-grid remain expensive and require a conducive re~" d
environment to attract investment n
A Most mini- -grid develonm~-* ge'\'_ O‘ﬁ f

A Th° - 'gr\d S“ugg\\“g ,.wuo ueter policy makers and

GRID EXTENSION

aurecon Leading. Vibrant. Global.



d) Key Elements Required for Mini-Grid
Establishment

Mini-grid / Ruralelectrification
policyframework

Technicatand pricingegulation for
mini-grid / rural electrification

Mini-grid / Ruralelectrification

business model/s
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3.Policy and Regulatory Environment

And | have to saythose who are involved in this process, they continually tell u
the problem is not going to be privasector financingThe problem is going to be
getting the rules right, creating the framework whereby we can build to scale
rapidly.
T U.S. President Barack Obama, speaking on electricity
access in Africa, DasSalaam, Tanzania, 2013

The less we have to do with government, the happier we are.
T Indianmicropowerdeveloper, November 2012
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a) Mini-Grid and Rural Electrification Policy 0
Framework u

A clear IS and essential element to enabling its development within
any country.

Policy framework should:

A Provide specific guidance on the rationale for developing mini-grids and define the
role of mini-grids in the electricity sector

A Provide clear guidance to stakeholderson Go v e r n me n tfob mini-grid s i o n
development

A Reduce perceived risks for stakeholders

A comprehensive mini / micro grid policy and Regulatory framework should
address the following:

A Institutional structure and governance aspects, including the roles of various
stakeholders, licencing of services and requlations, and monitoring and control,
amongst others.

A Technical aspects, including guality of supply, quality of service and mini / micro grid
islanding and its relation to the greater system, amongst others.(QQCA Principle)

A Financial aspects, including subsidies, grants and tariffs, amongst others.

A stable and clear policy environment will encourage participation in the
development of mini-grids and rural electrification.
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b) Regulatory Principles to Consider

But thisis onlypartially true.
A Atechnical decisiofis usually an engineerirdecision
A An economic ocommercialdecision

A Procedures

Purpose of regulation

Ensures that the policy that has been put in place is enforced and that the

within the industry to the
the industry.

Regulation aims to the of these
in the industry

A Allows for a reasonable ROI for investor
A Ensure that consumer requirements with regard to QoS and affordability are met

Light- Handed regulation ?

Regulate or deregulate ?
aurecon Leading. Vibrant. Global.




c) Who Shoul d Regul-at.
Grids ]

A Government Ministries?
A Separate independent bodies?
A Rural electrification agencies?

A All of the above requires either a
of serviceo review

ACommunity regulation of Private
A Self- regulation by Community Owned Organisations?
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Typical Mini-grid / Rural Electrification Policy
Environment Arrangement u
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4. Business Model
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a) Mini-grid and Rural Electrification Business 0
Model ]

Business models for mini-grids can vary from project to project with no single best
practice model

The success of each mini-grid depends on its unique context
A natural environment,

A socio-economic context,

A policy and regulatory environment

Policy, grid size, public and private sector support usually informs which mini-grid
operator models are best suited for a specific country

The four main business models that can be adopted include:

A Community-based - The community becomes the owner and operator of the system
and provides maintenance, tariff collection, and management services. Community
based systems common in developing countries where the private sector or utilities
remain limited.

A Private-sector - A private entity establishes the mini-grid system. A good rural
electrification program attracts private investment

A Utility-based - Utilities usually drive rural electrification in developing countries. Utility-
based mini-grids have the advantage of better access to financing, technical expertise,
resources and parts

A Hybrid Model - Hybrid models combine different approaches to benefit from the
advantages of each of the models. They adopt different types of O&M contracts and
combine different ownership structures
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