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PREFACIO

0 acesso universal a energia em 2030 serd uma realidade no Pais,
mercé do “Programa Nacional de Energia para Todos” lancado por
Sua Excia Filipe Jacinto Nyusi, Presidente da Repdiblica de Mogam-
bique.

E nesta sequéncia que o FUNAE apresenta a 22 Edicdo da Carteira
de Projectos de Energias Renovdveis com vista a disponibilizar a
todos os intervenientes do Sector de Energia e entidades interes-
sadas em desenvolver projectos de energia, com recurso solar e
hidrico, de forma individual, em parceria publico-privada ou em
cooperativas de energia, informacao sécio-econdmica e técnica
sobre as potencialidades existentes em Mocambique.

Este instrumento dinamico, resulta de estudos de pré-viabili-
dade realizados por técnicos do FUNAE, em cada um dos locais,
incluindo estudos especializados desenvolvidos por entidades
profissionais independentes e serve de base para que potenciais
investidores possam aprofundar os estudos de viabilidade para
o desenvolvimento de projectos de geracdo e distribuicao, bem
como operacao e manuten¢do de mini-redes solares e hidricas.

A Carteira, apresenta também o potencial existente para o inves-
timento em sistemas solares individuais, principalmente em zo-
nas onde a dispersao da populagdo é mais acentuada, nao sendo
vidvel a geracao de energia através de mini-redes.

Para além de previlegiar a inclusao econdmica das comunidades
estimulando o uso produtivo da energia, pretende-se também
contribuir para a inclusao social, com a electrificacao de escolas
e centros de satide que concorrem para o cumprimento dos Ob-
jectivos de Desenvolvimento Sustentdvel.

Convidamos a todas as instituicoes do sector publico, sector pri-
vado, organiza¢bes nao governamentais, parceiros de coopera-
¢do e a sociedade no geral para que juntos possamos contribuir
para o alcance do acesso universal a energia.

PREFACE

Universal access to energy by 2030 will be reality in this country,
thanks to the “National Energy for All Program” launched by
His Excellency Filipe Jacinto Nyusi, President of the Republic of
Mozambique.

Within this context FUNAE presents the 2nd Edition of the
Renewable Energy Projects Portfolio aimed at making available
to all Energy Sector stakeholders and to entities interested in
developing energy projects using solar and hydro power - be it
on an individual basis or as public-private partnerships or energy
cooperatives - socioeconomic and technical information about
the existing potential in Mozambique.

This dynamic instrument is the result of pre-feasibility studies
conducted by FUNAE technicians at each relevant locality,
including specialized studies carried out by independent
professional bodies, and it serves as a basis to be used by potential
investors to further investigate the feasibility of developing
energy generation and distribution projects, and of operating
and maintaining small solar and hydropower networks.

The Portfolio also presents the existing potential for investment
in individual solar systems, especially in areas with a widely
dispersed population where the generation of energy through
Mini-Grids is not feasible.

In addition to promoting the economic inclusion of communities
by stimulating the productive use of energy, one also intends to
contribute to social inclusion with the electrification of schools
and health centres, thereby contributing to the achievement of
the Sustainable Development Goals.

We invite all public sector institutions, the private sector, non-
governmental organizations, cooperation partners and society at
large to jointly contribute to achieving universal access to energy.

Julho de 2019/ July 2019

Alls.

Antdnio Osvaldo Saide
Presidente do Conselho de Administracao / Chairman of the Board of Directors
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Diferenca entre a primeirae a
segunda edicao

No quadro da estratégia para electrificacao para
Mocambique, foram estabelecidos dois pilares no-
meadamente: a densificacao e extensao da rede,
para as zonas dentro da rede e o desenvolvimento
de mini redes e sistemas solares caseiros para as zo-
nas fora da rede. Nesta perspectiva, o FUNAE tem o
foco para as zonas fora da rede e como instrumen-
to de planificacao, adoptou a carteiras de projectos
para identificar oportunidades de actuagdo no es-
paco anteriormente referido.

O FUNAE lancou a 12 edicao da carteira de projec-
tos no qual baseava-se em oportunidades, na fase
prematura, ou seja locais com potencial para desen-
volver projectos nos recursos solar e hidrico. Estas
oportunidades foram baseadas nos levantamentos
de necessidades, numa abordagem “de baixo para
cima” e com uma demanda baseada na identifica-
¢ao de consumidores e entidades que procuravam
servicos de energia.

A presente edicao traz informagées com um nivel
mais apurado das oportunidades apresentadas na
primeira edicdo. Estas informacbes trazem mais
detalhes tais como: o tipo de tecnologia adequada
para cada local (recurso sistemas fotovoltaicos ou
hidricos versus mini-redes ou sistemas caseiros), o
investimento necessario e, para os caso das mini-re-
des o layout da rede, a capacidade da fonte de ge-
racdo e o nivel de carga esperado.

Eintencdo da presente edicao apresentar as premis-
sas para o investimento para os servicos de energia
moderno com modelos que permitam melhor ex-
plorar o envolvimento do sector privado nomeada-
mente: na operacao e manutencdo das mini-redes
existentes; no investimento nas infra-estruturas de
geracao e distribuicdo bem como noutras formas
de servicos como “pay as you go”

Numa base bi-anual, o FUNAE podera apresentar
as necessidades de electrificacao fora da rede, nas
quais poderd indicar a melhor solucao técnica, eco-
némica e social que responde aos desafios indica-
dos.

The difference between the first
and the second edition

Under the strategy for electrification of Mozam-
bique, two pillars have been established, namely:
the densification and expansion of the network, for
on-grid areas, and the development of mini-grids
and solar home systems, for off grid areas. In this
perspective, FUNAE is focused on off grid areas and,
as a planning tool, it has adopted project portfolios
to identify opportunities in order to be active in the
above-mentioned area.

FUNAE has launched the 1st edition of project port-
folio which was based on opportunities, at the early
stage, i.e., sites with a potential to develop projects
in solar and hydro resources. These opportunities
were based on assessment needs, in a “bottom-up”
approach, with a demand based on identification of
consumers and entity that sought energy services.

This edition provides information, with a more re-
fined level, on opportunities presented in the first
edition. The information provides more details such
as the type of suitable technology for each site,
taking into account the type of technology (photo-
voltaic systems or hydro resource versus mini-grids
or solar home systems); for mini-grids the network
layout, the capacity of the generation source, the
expected load level and the necessary investment.

This edition aims at indicating the assumptions for
investment and for modern energy services with
models that enable better exploit of private sec-
tor involvement, in particular: in the operation and
maintenance of existing mini-grids; investment in
generation and distribution infrastructures as well
as in other forms of services, namely “pay as you go”

On a bi-annual basis, FUNAE can present electrifica-
tion needs on off grid area, in which it may indicate
the best technical, economic and social solution
that best meet the aforementioned challenges.
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I. SUMARIO EXECUTIVO

O Fundo de Energia (FUNAE) publicou, em 2017 a
12 Edicdo da Carteira de Projectos de Energias Re-
novaveis - Recurso Hidrico e Solar. Na referida pu-
blicacao, para o recurso hidrico existiam 322 projec-
tos com uma capacidade total de 1013.2 MW, dos
quais, 03 com estudos de viabilidade concluidos
(2.8 MW), 05 com estudos de pré-viabilidade con-
cluidos (2.2 MW), 14 com visitas de reconhecimento
concluidos (40.9 MW) e 300 por realizar os respec-
tivos reconhecimentos (967.3 MW). O recurso solar
era composto por uma carteira de 343 projectos,
dos quais 10 mini-redes (1 a 3MW) e 111 micro (1
a 100 kW), 81 vilas com sistemas individuais e 141
por validar e categorizar, bem como 968 escolas e
280 centros de saude fora das vilas, que careciam da
respectiva validacao.

Uma das principais fontes de dados para a elabora-
¢ao da 12 Edicdo da Carteira foi o Atlas de Energias
Renovaveis concluido em 2014. Na sequéncia, e por
forma a disponibilizar informacéo técnica e socioe-
condmica dos projectos que compunham a 12 Edi-
¢ao da Carteira de Projectos para que potenciais in-
vestidores do sector de energia tenham condi¢des
de aprofundar os estudos de viabilidade com vista
a implementacédo dos projectos, o FUNAE realizou
estudos nos locais que serviram de base para elabo-
racao da 22 Edicao da Carteira.

Assim, a presente edicdo é composta por 31 projec-
tos do recurso hidrico, com um potencial total de
100.2 MW, distribuidos pelas provincias de Niassa,
Nampula, Zambézia, Tete e Manica. Dos 31 projec-
tos que compdem a carteira de mini-hidricas, foram
desenvolvidos dois (02) projectos de geracdo de
electricidade, um (01) estudo de viabilidade, cin-
co (05) estudos de pré-viabilidade e 23 estudos de
base para o seguimento da pré-viabilidade.

Relativamente ao recurso solar, compdem a presen-
te carteira 178 projectos para o desenvolvimento de
mini-redes, com uma capacidade total de 8.7 MW e
pouco mais de 24 mil ligagdes previstas em todas as
provincias do pais. Quanto aos sistemas solares in-
dividuais, foram identificados 60 locais com um po-
tencial para disseminacao de mais de 2 mil sistemas
individuais de geracao de energia.

FUNAE

RENEWABLE ENERGY
PROJECTS PORTFOLIO
HYDRO AND SOLAR RESOURCES

I. EXECUTIVE SUMMARY

In 2017 the Energy Fund (FUNAE) published the first
edition of the Renewable Energy Projects Portfolio
- Hydro and Solar Power. That edition included 322
hydropower projects with a total capacity of 1013.2
MW, 03 of which (2.8 MW) with completed feasibil-
ity studies, 05 (2.2 MW) with completed pre-feasi-
bility studies, 14 (40.9 MW) with fact-finding visits
made, and 300 (967.3 MW) with fact-finding visits
to be made. The solar power projects portfolio con-
sisted of 343 projects, including 10 mini-grids (1 to
3MW) and 111 micro grids (1 to 100 kW), 81 villag-
es with individual systems, 141 to be validated and
categorized, as well as 968 schools and 280 health
centres outside the villages, which still needed to
be validated.

One of the main data sources for the preparation of
the 1st Edition of the Portfolio was the Renewable
Energies Atlas completed in 2014. Subsequently,
and in order to provide technical and socioeco-
nomic information about the projects included
in the 1st Edition of the Projects Portfolio - which
would enable potential investors in the energy sec-
tor to carry out feasibility studies with a view to the
implementation of the projects - FUNAE conduct-
ed studies on site that served as the basis for the
preparation of the 2nd Edition of the Portfolio.

Thus, this edition includes 31 hydropower projects
with a total potential of 100.2 MW, located in the
provinces of Niassa, Nampula, Zambézia, Tete and
Manica. From this small hydropower portfolio of 31
projects, two (02) are under construction one (01)
has a completed feasibility study, five (05) have
completed pre-feasibility studies and 23 projects
have completed baseline studies to be followed-up
by pre-feasibility studies.

As far as solar power is concerned the portfolio con-
sists of 178 projects for the development of Mini-
Grids, with a total capacity of 8.7 MW and just over
24 thousand connections planned in all provinces of
the country. In terms of individual solar systems, 60
sites with potential for setting up more than 2 thou-
sand Solar Home Systems have been identified.

FUNAE 20199



Critérios de seleccao de projectos
fora darede

Para compor a presente carteira, foram identifica-
dos os locais com base nas necessidade indicadas
pelas autoridade locais e mapeadas de acordo com
a tipologia da necessidade. Deste exercicio, resul-
tou na definicdo da primeira carteira de projectos
com cerca de 650 locais identificados.

Apos este exercicio, foi feito um estudo de base,
incluindo visitas e inquéritos aos locais, com vista
a apurar o niumero potencial de ligagées, o poten-
cial de actividades econémicas, a definicdo da de-
manda de energia, o tipo de tecnologia adequada
e o volume minimo de investimento. A priorizacao
teve em conta a abordagem de menor custo, ten-
do como varidveis os recursos energéticos disponi-
veis, o nivel de densidade populacional, a distancia
a Rede Eléctrica Nacional e o nivel de impacto das
intervencao ou implementagao dos projectos.

Contudo, para efectiva implementacao, este exer-
cicio deve ser complementado com as prioridades
governamentais, a nivel provincial, o interesse dos
investidores e o nivel de acesso para o grupo alvo.
Sao no total 178 oportunidades para mini-redes so-
lares e 31 hidricas, com uma capacidade estimada
no total de 108,8 MW.

Principles for selecting areas for
off-grid electrification

To compose this portfolio, sites have been identified
on the basis of needs indicated by the local authori-
ties and they were mapped according to the type of
needs. This exercise resulted in the definition of the
first portfolio of projects with approximately 650
sites identified.

After this exercise, baseline studies were done, in-
cluding visits and surveys in order to identify the
potential number of connections, the potential for
economic activities, the definition of energy de-
mand, the type of appropriate technology and the
minimum volume of investment. The prioritisation
took into account the least cost approach, having as
variables the energy resources available, the level of
population density, the distance of the Grid and the
level of intervention impact or the implementation
of projects.

However, for effective implementation, this exercise
should be complemented by government priori-
ties, at provincial level, by the interest of investors
and by the level of access to the target group. There
is a total of 178 opportunities for solar mini-grids
and 31 for hydro mini-grids, with an estimated total
capacity of 108,8 MW.
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Il. CONTEXTUALIZACAO

A Carteira de Projectos de Energias Renovaveis (Re-
curso Hidrico e Solar) é um instrumento dinamico e
apresenta o potencial de projectos que podem ser
desenvolvidos em Mocambique e que concorrem
para o alcance do acesso universal a energia.

A presente edicdo tem como orientacdo a Estratégia
Nacional de Electrificacdo cujo foco e a expansao
do acesso a energia eléctrica para todos até 2030. A
carteira resulta de diversos estudos realizados nos
respectivos locais que sdo nela apresentados e que
reinem condi¢des técnicas e socioecondmicas para
o desenvolvimento de projectos.

Cada local que compde a 22 edicdo da carteira apre-
senta, dentre varios, as coordenadas geograficas e
dados sobre a pré-electrificacao referentes ao se-
guinte:

« A poténcia prevista para a geracao;
«  Onumero de ligagdes previsto; e
« Oinvestimento previsto.

Esta carteira de projectos é na esséncia um instru-
mento de planificacdo e de base para a realizacdo
de estudos de viabilidade para a implementacao
dos projectos de electrificacdo com base em ener-
gias renovaveis.

FUNAE
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HYDRO AND SOLAR RESOURCES

Il. CONTEXTUALIZATION

The Renewable Energy Projects Portfolio (Hydro
and Solar Resources) is a dynamic tool and presents
the potential of projects that can be developed in
Mozambique and that contribute to achieving uni-
versal access to energy.

This edition is guided by the National Electrification
Strategy, which focuses on expanding access to
electric energy for all by 2030. The portfolio is the
result of various studies carried out at the respec-
tive sites presented, which meet the technical and
socioeconomic conditions for the development of
projects.

For each site included in this 2nd edition of the
portfoliois presented, among other things, the geo-
graphical coordinates and pre-electrification data
referring to the following:

« The power planned to be generated;
«  The number of connections planned; and
« The planned investment.

This portfolio of projects is essentially a planning
tool and a basis for conducting feasibility studies
for the implementation of electrification projects
based on renewable energy.

FUNAE 2019 11



Electrificacao fora daredeeo
género

A energia é importante na vida de todas as pessoas
e pode ser usada para melhorar a produtividade e
qualidade de vida em muitos aspectos. Aumentar
0 acesso a informacdo através de radio, telemdoveis
ou televisdo é uma forma importante de criar opor-
tunidades econémicas, civicas e de educagao. Usar
energia para a iluminacao permite que criancas e
adultos estudem a noite e melhora a seguranca,
um assunto de especial importancia para mulheres
e raparigas. A utilizacao de energia para o carrega-
mento de telemoveis, o fornecimento para maqui-
nas, iluminacdo e refrigeracdo pode ser crucial para
o desenvolvimento de pequenas empresas. A ener-
gia também permite economizar tempo para cozi-
nhar, limpar e buscar agua, tarefas que demandam
muito tempo e que sdo tradicionalmente realizadas
por mulheres em Mogambique. Especialmente nas
areas rurais, as mulheres tém acesso limitado a re-
cursos financeiros e frequentemente encontram
grandes barreiras para iniciar pequenos negocios.
Por tanto, as mulheres podem se beneficiar enor-
memente de condi¢des melhoradas para criar pe-
guenas empresas, por exemplo com maior acesso
a energia.

O acesso a energia economicamente acessivel é,
portanto, um insumo essencial para o desenvolvi-
mento e empoderamento econdmico das mulhe-
res. No que tange a componente Género, o FUNAE
tem envidado esforco para capacitar as associagoes
nas componentes de producao de utensilios de
barro, neste caso a producao de fogées melhora-
dos (poupa lenha e carvao) entre outros materiais.
No que concerne a gestdao de negécio transmitindo
conhecimentos basicos para o funcionamento de
uma associagao/ cooperativa com maioritariamen-
te composta por mulheres com vista ao sucesso na
gestao de negécio.

No futuro, é a ambicao do FUNAE reforcar o seu pa-
pel de facilitador na igualdade de acesso a energia
para todos, por exemplo, reforcando o conhecimen-
to dos potenciais beneficios para homens e mulhe-
res de novos projectos energéticos e aumentando
0 acesso a energia economicamente acessivel por
pequenas empresas lideradas por mulheres.

Off-grid electrification and Gender
aspects

Energy is important to everyone and it can be used
to improve the productivity and the quality of life in
many aspects. Increasing access to information via
radio, mobile phone or television is an important
way of creating economic, civic and education op-
portunities. The use of energy for lighting enables
children and adults to study at night and improves
security, which is a matter of great importance to
women and girls. The use of electricity for charging
mobile phones, powering the machines, lighting
and cooling can be crucial for the development of
small businesses. Electricity also enables time sav-
ing for cooking, cleaning and fetching water, tasks
which require a lot of time and which, in Mozam-
bique, are traditionally carried out by women. Espe-
cially in rural areas, women have limited access to fi-
nancial inputs and they often find a lot of barriers to
start small businesses. Therefore, women can highly
benefit from greater access to electricity to improve
conditions required to create small businesses.

The access to affordable electricity is, therefore, an
essential input for the development and economic
empowerment of women. As far as Gender is con-
cerned, FUNAE has been making efforts in training
the associations to produce clay utensils, which in-
cludes the production of improved cooking stoves
(which saves firewood and charcoal) among other
materials. As to what concerns business manage-
ment, transmitting basic knowledge for the func-
tioning of an association/cooperative mostly made
up of women with a view to reach success in busi-
ness management.

In the future, FUNAE aspires to strengthen its role of
facilitator concerning equal access to electric power
for everyone, for example, strengthening the knowl-
edge of potential benefits for men and women of
new energy projects and increasing access to afford-
able energy for small businesses led by women.
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lll. ENQUADRAMENTO SECTORIAL

O FUNAE foi criado em 1997, pelo Decreto n° 24/97,
de 22 de Julho, com o objectivo de financiar e im-
plementar projectos de energia de modo a aumen-
tar o acesso a energia nas zonas rurais e urbanas
habitadas por populacao de baixa renda.

O principal objectivo da instituicao consiste no de-
senvolvimento e implementacao de projectos que
se traduzem fundamentalmente na provisdo de
servicos de energias renovaveis nas zonas rurais,
promocao do acesso a combustiveis liquidos e de-
senvolvimento de tecnologias de uso da biomassa.

O FUNAE realiza as suas actividades em harmonia
com o Plano Econdémico e Social (PES) do Gover-
no que é um instrumento materializador do Plano
Quinquenal do Governo (PQG), e tem como suporte
a Politica e Estratégia do Sector de Energia, a Estra-
tégia Nacional de Electrificacdo, o Plano Director In-
tegrado de Infra-Estruturas de Electricidade, o Atlas
de Energias Renovaveis, a Carteira de Projectos de
Energias Renovaveis (Recurso Hidrico e Solar), entre
outras directivas emanadas pelo Ministério dos Re-
cursos Minerais e Energia (MIREME).

O FUNAE orienta-se pela missao, visao e valores, se-
guintes:

;
Missao

“Promover o uso de energias novas e renovaveis e
outros servicos de energia nas zonas fora da rede,
de forma sustentével.”

Visao

“Consolidar a lideranga na disseminacao das ener-
gias novas e renovaveis e servicos de energia fora
da rede”

Valores

« Orientado para o cliente;

« Integridade;

- Eficiéncia;

- Eficacia;

«  Espirito de equipa;

«  Orientado para a mudancga.

—

FUNAE
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lll. SECTOR FRAMEWORK

FUNAE was created in 1997 by Decree 24/97 of 22
July to finance and implement energy projects in
order to increase access to energy in rural and ur-
ban areas inhabited by a low-income population.

The main objective of the institution is to develop
and implement projects that basically boil down to
the provision of renewable energy services in rural
areas, the promotion of access to liquid fuels and
the development of technologies for the use of bio-
mass.

FUNAE carries out its activities in accordance with
Government’s Economic and Social Plan (PES),
which is a material instrument of the Government’s
Five-Year Plan (PQG), and is supported by the Ener-
gy Sector Policy and Strategy, the National Electrifi-
cation Strategy, the Integrated Master Plan for Elec-
tricity Infrastructure, the Renewable Energies Atlas,
the Renewable Energy Projects Portfolio (Hydro and
Solar Resources), and other directives issued by the
Ministry of Mineral Resources and Energy (MIREME).

FUNAE is guided by the following mission, vision
and values:

.

Mission

“Promote the sustainable use of new and renewable
energy and other energy services in off-grid areas”.

Vision

“Consolidate leadership in the provision of new and
renewable energy and of off-grid energy services”.

Values

Customer oriented;
Integrity;
Efficiency;
Effectiveness;
Team work;
Change oriented.

—
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Sistemas deirrigacao como umadas
formas de uso produtivo de energia

Como um dos potenciais beneficiarios dos sistemas
de electrificacdo, na componente econdémica, te-
mos os sistemas de irrigacdo que visam aumentar
as areas irrigadas por meio de solu¢ées movidas a
energia solar e melhorar a capacidade das partes
interessadas para desenvolver e gerir sistemas de
irrigacao. Os projectos desta natureza fazem parte
dos esforcos crescentes do FUNAE para aumentar o
uso produtivo de energia e impulsionar o desenvol-
vimento rural.

Neste sentido, foi feita uma categorizacdo com base
nos 3 tipos de sistemas agricolas encontrados em
Mocambique, tomando em consideracao a proxi-
midade em relacao a fonte de agua, tipo de solo,
experiencia técnica pratica, seguranca do local e
contribuicdo do capital. Nos locais selecionados, os
agricultores produzem culturas basicas, horticolas e
fruteiras, as machambas localizam-se préximas de
fontes de 4gua, o que torna viavel a instalacao de
um sistema de irrigacdo. Abaixo encontram-se al-
guns agricultores selecionados.

Tabela: Agricultores selecionados
Table: Selected farmers

Irrigation system as one of produc-
tive use of electricity

As one of the potential beneficiaries of electrifica-
tion systems, in the economic component, we have
irrigation systems designed to increase the irrigated
areas for commercial farmers by means of solutions
powered by solar energy and to improve the ability
of stakeholders to develop and manage irrigation
systems. The projects are part of FUNAE's increasing
efforts to increase the productive use of electricity
and to boost the rural development.

In this regard, a categorisation based on 3 types
of agricultural systems found in Mozambique was
made, taking into consideration the proximity of
the water resource, type of soil, practical technical
experience, site security and contribution of capi-
tal expenditure. In the selected places, the farmers
produce basic crops, vegetables and fruit trees. The
farms are located near water sources, which makes
the installation of irrigation system feasible. Some
selected farmers are as follows:

Agricultor /Farmer | Campo a ser irrigado / Field to be irrigated | Potencial de Expanséo / Potential for Expansion

10 Hectares 11 Hectares

10 Hectares 10 Hectares
8 Hectares -

11 Hectares
44 Hectares
54 Hectares
30 Hectares
50 Hectares

54 Hectares

10 Hectares
10 Hectares
10 Hectares
10 Hectares
10 Hectares

NON IO IS ISl B2l Fisl B2 ISl 5l s

20 Hectares

Assim apresentamos uma oportunidade para a
electrificacdo de sistemas de irrigacdo na provincia
de Manica, de onde se espera implementar 9 siste-
mas com uma capacidade total de 260 kW. A pers-
pectiva é usar destes projectos um modelo para
implementar em outros pontos do pais como base
para o empoderamento das actividades econémi-
cas ajustadas as necessidades locais.

Thus, we present an opportunity for electrification
of irrigation systems in Manica, from where we ex-
pect to implement 9 systems with a total capacity
of 260 kW. The perspective is to choose from these
projects a model to implement in other parts of the
country as a basis for the empowerment of eco-
nomic activities tailored to local needs.
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IV. OPORTUNIDADES DE
INVESTIMENTO

No contexto actual, muitos paises africanos, como
o caso de Mogambique, estdo a envidar esforcos
para balancear a crescente demanda por electrici-
dade nas zonas urbana, peri-urbana e rural, com al-
tos custos de extensao da rede eléctrica nacional e
com or¢amentos limitados dos governos.

Para suprir este défice energético, o Governo de
Mogambique (GdM) decidiu iniciar com o processo
de transformacdo do sector eléctrico nacional com
vista ao alcance das metas assumidas pelo GdM
relativas ao acesso universal a energia em 2030 no
ambito dos Objectivos do Desenvolvimento Sus-
tentavel (ODS).

A regulamentacao dos processos de producao
transporte, distribuicao e comercializacao de ener-
gia eléctrica tornou-se num dos principais vectores
para o alcance desta meta.

Em Mocambique, duas solucdes para a electrifica-
¢ao do pais deverao ser adoptadas, nomeadamen-
te: extensao da rede eléctrica nacional (on-grid) e
as solucdes fora-da-rede (off-grid), que por sua vez
se subdividem em construcao de mini-redes (para
locais afastados da rede e com densidade popula-
cional média) e instalacdo de sistemas solares indi-
viduais (para locais distantes da rede e uma densi-
dade populacional muito baixa).

De acordo com a Estratégia Nacional de Electrifi-
cacao, a extensao da rede eléctrica nacional de-
verd ser liderada pela concessionaria de energia, a
Electricidade de Mocambique (EDM) enquanto, as
solucdes fora-da-rede serdo lideradas pelo FUNAE e
envolvendo o sector privado.

As mini-redes podem ser a melhor solucao de ener-
gia alongo prazo e com um impacto no desenvolvi-
mento socioeconémico das comunidades. Sao uma
alternativa para a pré-electrificacdo e de inducao de
mercado de energia.

FUNAE
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IV. INVESTMENT OPPORTUNITIES

Within the current context many African countries,
such as Mozambique, are struggling to balance the
growing demand for electricity in urban, peri-urban
and rural areas, with the high costs involved in ex-
tending the national grid and with limited govern-
ment budgets.

In order to meet this energy deficit, the Government
of Mozambique (GoM) decided to transform the na-
tional electricity sector in order to achieve the goals
adopted by the GoM regarding universal access to
energy in 2030 under the Sustainable Development
Goals (SDG).

The regulation of the processes involved in the gen-
eration, transmission, distribution and sale of elec-
tric energy has become one of the main vectors to
reach this goal.

In Mozambique, two solutions for the country’s
electrification should be adopted, namely: the ex-
tension of the national grid (on-grid) and off-grid
solutions, which in turn are subdivided into the
construction of Mini-grids (for places far from the
network and with medium population density) and
the installation of Solar Home Systems (for places
far from the network and with a very low popula-
tion density).

According to the National Electrification Strategy,
the extension of the national electricity grid should
be led by the power utility - Electricity of Mozam-
bique (EDM), while off-grid solutions will be led by
FUNAE, with involvement of the private sector.

Mini-Grids can be the best long-term energy solu-
tion and have an impact on the socio-economic
development of communities. They offer an alter-
native to pre-electrification and the induction o an
energy market.

FUNAE 201915
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4.1. Envolvimento do Sector Privado

O envolvimento do sector privado no processo de
electrificacdo do pais constitui um grande desafio
no actual contexto do mercado eléctrico mogambi-
cano em que as barreiras financeiras, legislativas e
de regulamentacao criam limitagdes para a entrada
do sector privado no negécio de energia eléctrica.

Os actores relevantes tais como o sector publico,
sector privado, parceiros de cooperacao e a banca
sdo convidados a adoptarem iniciativas de financia-
mento para a construcao das infraestruturas (CA-
PEX) bem como na Operacao e Manutencao das in-
fraestruturas das soluc¢des fora-da-rede (OPEX) com
vista ao alcance do acesso universal a energia em
Mogambique.

FUNAE

RENEWABLE ENERGY
PROJECTS PORTFOLIO
HYDRO AND SOLAR RESOURCES

4.1. Involvement of the Private Sector

Involving the private sector in the country’s electri-
fication process is a major challenge within the cur-
rent context of the Mozambican electricity market
where financial, legislative and regulatory barriers
create restrictions to the private sector’s entry into
the electricity business.

Relevant stakeholders such as the public sector,
the private sector, cooperation partners and the
banks are invited to adopt initiatives for financing
the building of infrastructure (CAPEX) and the op-
eration and maintenance of the infrastructure of
off-grid solutions (OPEX), with a view to achieving
universal access to energy in Mozambique.

GOVERNO
> GOVERNMENT
PARCEIROS
PARTNERS

EDM

v '
Sector PRIVADO
Financeiro PRIVATE |

Financial

CAPEX

SERVICOS DE ENERGIA
(PAYGO/Electricidade)
ENERGY SERVICES
(PAYGO/Electricity

Sector

OPEX

ACTORES
ACTORS

INFRAESTRUTURAS
INFRASTRUCTURE

SERVICOS
SERVICES

Figura 1. Esquema de envolvimento dos principais actores do sector eléctrico nacional
Figure 1. Diagram showing the involvement of the main actors of the national electricity sector

O Governo desempenha um papel chave na disponibi-
lizacdo de fundos através da Conta de Electrificacao ou
outros mecanismos de financiamento ao sector publico.

O FUNAE é responsdvel pela promogdo dos servicos de
energia na vertente de disseminacao, mobilizacao de fi-
nanciamento das infra estruturas e garantir a operacdo
e manutencao.

O Parceiros de Cooperacao e financiadores tém um pa-
pel importante pois asseguram fundos quer através de
subsidio directo ao consumidor, ou através do apoio ao
sector privado, ou ainda através do financiamento a ini-
ciativa do Governo.

O Sector Privado é responsavel pelo financiamento, con-
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The Government plays a key role in making funds
available to the public sector through the Electrifi-
cation Account or other financing mechanisms.

FUNAE is responsible for the promotion of energy
services in the areas of dissemination, mobilization
of infrastructure financing and guaranteeing opera-
tion and maintenance.

Cooperation partners and financiers play an import-
ant role because they secure funds either through
direct subsidizing of the consumer, through sup-
port of the private sector, or through funding at the
initiative of the Government.
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cepcao, implementacao, operacao e manutencao de mi-
ni-redes ou sistemas solares individuais.

O Sector Financeiro, onde inclui as seguradoras, € res-
ponsavel pela assisténcia financeira ao sector privado.

4.2, Parcerias estratégicas com o sector
privado

Para o envolvimento do sector privado no negdcio
de energia eléctrica no pais, trés (3) formas de par-
cerias podem ser adoptadas, baseado na experién-
cia do FUNAE na electrificacao do pais, contudo nao
se excluindo a:

o Empreitadas Publicas

Este processo consiste meramente na contratacao
pelo FUNAE, de empresas privadas nacionais ou
estrangeiras para a concep¢ao, construcao e comis-
sionamento de solucdes de energia fora-da-rede,
no pais.

+ Operacao e Manutencao

Neste modelo, o FUNAE é responsavel pela totali-
dade do investimento na construcao da mini-rede
incluindo a contratacdo de empreitadas. Entretan-
to, ap6s o comissionamento, o sector privado pode
participar da operacdo e manutencao da infraestru-
tura.

+ Investimento, Operacao e Manutencao

A perspectiva assente neste modelo pressupde que
o sector privado investe na infraestrutura e assegu-
ra a operagao e manutencao.

4.3. Contexto Legal da Participacao do
Sector Privado

O envolvimento do sector privado é primordial para
acelerar o acesso aos servicos modernos de ener-
gia, bem como o desenvolvimento de projectos e
investimentos necessdrios para o alcance da meta
estabelecida, acesso universal. Nesse contexto, esta
em curso a revisao do quadro legal, nomeadamen-
te a Lei de Electricidade e o respectivo regulamen-
to, o quadro Reqgulatério para o desenvolvimento
das mini-redes assim como o processo de licencia-

FUNAE
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The private sector is responsible for financing, de-
signhing, implementing, operating and maintaining
Mini-Grids or Solar Home Systems.

The financial sector, which includes insurers, is re-
sponsible for offering financial assistance to the pri-
vate sector.

4.2, Strategic partnerships with the
private sector

In order to involve the private sector in the electric
energy business in the country, three (3) forms of
partnerships may be adopted, based on the experi-
ence of FUNAE in the country’s electrification, with-
out excluding other ones:

e Public Works

This process consists of the contracting by FUNAE
of national or foreign private companies for the de-
sign, construction and commissioning of off-grid
energy solutions in the country.

« Operation and Maintenance

In this model, FUNAE is responsible for the entire
investment in the construction of the Mini-Grids
including the contracting of contractors. However,
after the commissioning, the private sector can par-
ticipate in the operation and maintenance of the
infrastructure.

» Investment, Operation and Maintenance

The perspective based on this model assumes that
the private sector invests in the infrastructure and
ensures operation and maintenance.

4.3. Legal Context of Private Sector
Participation

Involvement of the private sector is paramount in
speeding up access to modern energy services, as
well as the development of projects and invest-
ments necessary to achieve the goal of universal
access. Within this context, a review of the legal
framework - in particular the Electricity Law and its
regulations, the regulatory framework for the devel-
opment Mini-Grids and the licensing process, with a
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mento, na perspectiva de simplificacdo, para estas
outras alternativas possiveis.

O contexto da revisdo do quadro legal tem por ob-
jectivo salvaguardar questdes pertinentes atinen-
tes ao licenciamento, a tarifa, a operacao e os limi-
tes de actuacao, tendo por perspectiva sinergias e
complementaridade das accodes.

18 | FUNAE 2019

view to its simplification is under way for these oth-
er possible alternatives.

The review of the legal framework aims at safe-
guarding relevant issues related to licensing, tariffs,
operation and limits of action, with a view to achiev-
ing synergies and complementarity of actions.
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Os projectos com recurso hidrico, na presente
edicdo, estdo categorizados em quatro estdgios,
nomeadamente execucao, viabilidade, pré-viabili-
dade e estudo de base. Estes localizam-se maiorita-
riamente nas zonas centro e norte do pais, ocupan-
do uma vasta 4rea da bacia do Zambeze e Rovuma.

FUNAE
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In this edition the hydropower projects are catego-
rized into four stages, namely execution, feasibility,
pre-feasibility and baseline study. These are for the
most part located in the central and northern parts
of the country, occupying a vast area of the Zam-
bezi and Rovuma basin.

MINI-HIDRICAS POR PRIORIDADE
HYDRO PROJECTS BY PRIORITY

Mini-Hid
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Figura 2. Mapa de potencial hidrico
Figure 2. Map of potential hydro projects

Nesta edicao existe um total de 31 projectos identifi-
cados, distribuidos nas provincias de Niassa, Nampu-
la, Zambézia, Tete e Manica, com um potencial total
de 100.157 kW (100.2 MW). Destes projectos, existem
accdes em curso para a implementacao de projectos
de geracao de electricidade em dois (02) locais, bem
como os estudos que culminaram com a viabilidade
emum (01) local, pré-viabilidade em cinco (05) locais
e estudos de base em 23 locais, cujo investimento
necessario para a conclusao dos estudos, geracao e
distribuicao de electricidade é estimado em cerca de
24,4 milhdes de délares americanos.

This edition includes a total of 31 identified projects,
located in the provinces of Niassa, Nampula, Zambé-
zia, Tete and Manica, with a total potential of 100,157
kW (100.2 MW).The state of these projects is as follows:
electricity generation is being implemented in two
(02) locations, feasibility studies have been complet-
ed for one (01) location, pre-feasibility studies have
been completed for five (05) locations while baseline
studies have been conducted for 23 locations. The in-
vestment required for the completion of the studies
and for the generation and distribution of electricity
is estimated at about 24.4 million US dollars.
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Figura 3. Mapa de projectos com a geragao
Figure 3. Map of electricity generation projects

Nos dois (02) projectos de mini-hidricas apresen-
tados na Tabela 1, foram assegurados fundos para
a componente de geracdo com uma capacidade
acumulada de 2.379 kW e os mesmos carecem de
investimento para a respectiva rede de distribuicdo,
a qual esta orcada em 3,6 e 10,7 milhdes de dolares
americanos para Luaice e Berua, respectivamente.

For the two (02) mini-hydropower projects present-
ed inTable 1, funds were secured for the generation
component with a cumulative capacity of 2,379 kW.
However, they still need investment for setting up
the distribution network budgeted at 3,6 and 10,7
million US dollars for Luaice and Berua respectively.

Tabela 1. Projectos de mini-hidricas com geracao de electricidade
Table 1. Mini-hydropower projects generating electricity

Coordenadas Geograficas

Geographical Coordinates

Capacidade | Estimativa de custo da rede
Capacity (KW) | Estimated grid cost (USD)

Projecto | Provincia Distrito | Nome dorio
Project Province District Name of the river
1 Luaice Niassa Lichinga Luaice
2 Berua Zambézia Milange Ruo
Total
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Figura 4. Mapa de projecto com estudo de viabilidade concluido
Figure 4. Map of project with completed feasibility study

O projecto de construcao da mini-hidrica de Mavon-
de na Provincia de Manica, representado na Tabela
2, tem o estudo de viabilidade concluido para o in-
vestimento na geracao e rede de transporte e dis-
tribuicao de electricidade de 450 kW. O mesmo ne-
cessita de cerca de 7 milhdes de délares americanos
para a geracao e rede de distribuicdo de energia.

The feasibility study for the investment in genera-
tion and in a transmission and distribution network
of 450 kW for the Mavonde mini-hydropower proj-
ect in the Manica Province, shown in Table 2, has
been completed. The investment amounts to about
7 million US dollars for the electricity generation
and the distribution network.

Tabela 2. Projecto de mini-hidrica com estudo de viabilidade concluido
Table 2. Mini-hydropower project with completed feasibility study

Nome do rio
Name of the river

Distrito
District

Provincia
Province

Projecto

Project

Coordenadas Geograficas
Geographical Coordinates

Capacidade | Estimativa de custo da rede
Capacity (KW) | Estimated grid cost (USD)

1 Mavonde Manica Manica Honde

33°01'43"E18°32'30.5"S

450 6,967,000.00
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Figura 5. Mapa de projectos com estudos de pré-viabilidade concluido
Figure 5. Map of project with completed pre-feasibility study

Conforme indica a Tabela 3, estdo em carteira cinco
(05) projectos de mini-hidricas com estudos de pré-
viabilidade concluidos e com poténcia total de 2.204
kW. O custo para a realizacdo do estudo de viabilida-
de e desenho do projecto executivo estd estimado
em 84 mil délares americanos, para cada local.

As shown in Table 3, five (05) mini-hydropower proj-
ects with completed pre-feasibility studies and with
a total capacity of 2,204 kW are in the pipeline. The
costs of conducting the feasibility study and the ex-
ecutive project design are estimated at USD 84,000
for each location.

Tabela 3. Projectos de mini-hidricas com estudos de pré-viabilidade concluidos

Table 3. Mini hydropower projects with completed pre-feasibility studies

Provincia | Distrito
Province | District

Projecto

Project

Nome do rio

Coordenadas Geograficas
Name of the river | Geographical Coordinates

Capacidade
Capacity (KW)

1 NTimbe Niassa Ngauma Luchimua 35°56'53"E 13°50'01.9"S 225
2 Luangua Niassa Sanga Ludngua 35°14'07.8"E 12°54'25.2"S 1000
3 Meponda  Niassa Lichinga-Meponda  Luangua 34°57'24.67"E 13°21'54.39"S 590
4 Murralelo  Nampula Malema Nataleia 37°26'52.74"E 15°02'03.6" S 280
5 Nintulo Zambézia  Gurue Lotiwa 37°07'32,576"E 15°10'47,730"S 109
Total 2204

24| FUNAE 2019




CARTEIRA DE PROJECTOS DE
ENERGIAS RENOVAVEIS .

RENEWABLE ENERGY
PROJECTS PORTFOLIO

RECURSOS HIDRICO E SOLAR FUNAE HYDRO AND SOLAR RESOURCES

Jimbsbwe

i,
Estudo de base cunclnidg/)
A Tanzania
Baseline concluded
3' —— J WECULA
ﬁ:':f: / E‘i_ﬁ B g Cabo Delgado
Zzmbiz Malawi oo
=13, Lap
28 Caiﬂi.‘ﬂlﬂ{m OO Otk Cantamo mu]nrwe) g "-:._".I--L.__"
Eg_:. Namad ende ; WE AT by
(oo, T Chimual )
‘: 21. Mapanz=g J_"‘-".. E“_ L x
Aiaiy | | AR = K ? 5 e b
r,r’fﬂ . WASOE . . E

Inhambane

Gaza

Afica do Sul
M
W-#E
Swazilandia g
a 103 rali] 4210

L]

Legenda

Locais pars Mini-Hidricas

Hidrografia

|| Diviso Administrativa

Figura 6. Mapa de projectos com estudos de base concluidos
Figure 6. Map of projects with completed baseline studies
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Nos 23 projectos de mini-hidricas apresentados na
Tabela 4, foi realizado o estudo de base em cada
local, os quais validaram a existéncia de potencial
hidrico estimado em 95.124 kW, para o desenvolvi-
mento de projectos de electricidade. Neste contex-
to, o investimento necessario para a realizacdo de
estudos de pré-viabilidade em cada um dos locais
é estimado em cerca de 115 mil délares americanos.
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As far as the 23 mini-hydropower projects shown in
Table 4 are concerned, baseline studies have been
conducted at each site, confirming the existence
of an estimated 95,124 kW hydro potential for the
development of electricity projects. The invest-
ment necessary to carry out pre-feasibility studies
in each of these locations is estimated at about USD
115,000.

Tabela 4. Projectos de mini-hidricas com estudos de base concluidos
Table 4. Mini hydropower projects with completed baseline studies

Projecto Provincia Distrito Nome do rio Coordenadas Geograficas Capacidade
Project Province District Name of the river Geographical Coordinates Capacity (KW)

1 (anhunha Nampula Malema
2 Nintulo Zambézia Gurué
3 Nemone Zambézia Lugela
4 Gurué Zambézia Gurué
5 Mucopo Zambézia Gurué
6 Mutala Zambézia Alto-Molocue
7 Katowe Tete Chiuta
8 Mapango Tete Mardvia
9 (Cantamo-Mulowe Tete Chifunde
10 Chimuala Tete Angdnia
11 Cantamo-Nkocomu Tete Chifunde
12 Namadende Tete Macanga
13 Lupuliche Niassa Chimbonila
14 Guro Manica Guro
15 Pungwe Manica Gondola
16 Pinanganga Manica Gondola
17 Monequera Manica Gondola
18 Machire-Chicari Manica Sussundenga
19  Mave Manica Mossurize
20  Machire Manica Sussundenga
21 Bunga Manica Luenha
22 C(otine Manica Mossurize
23 Honde Manica Barue
Total
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Malema 37°18'49.48"E 15°5'37.55"S 2407
Lotiua 37°7'51.53"E 15°10'20.44"S 1520
Luo 36°32'20.58"E 15°54'3.04"S 2719
Licungo 36°58'33.52"E 15°25'16.97"S 1404
Malema 37°05.98'E 15°23.37'S 500

Moldcue 37°55'51.56"E 15°55'15.64"S 3148
Phonfi 33°46'26.08"E 15°17'38.11"S 10014
Luangua 32°20'20.47"E 15°2'51.91"S 1974
Luia 33°6'38.07"E 14°15'25.34"S 900

Revibue 34°14'25.43"E 14°43'28.40"S 882

Luia 33°2'44.96"E 14°19'41.86"S 843

Luangua 33°19'20.68"E 14°33'0.58"S 643

Lupiliche 35°5'7.99"E 13°29'19.64"S 1021

Luenha 33°8'51.94"E 17°2'4.16"S 9904
Pungwe 33°4824.01"E 18°44'51"S 8980
Pungwe 33°56'52.37"E 18°53'9.02"S 8584
Pungwe 33°33'58.5"E 18°40'22.51"S 5752
Lussite 33°10'52.46"E 20°4'46.34"S 7774
Lussite 32°58'34.64"E 20°36'36.18"S 7645
Buzi 33°8'51.65"E 20°4'39.29"S 6650
Luenha 33°14'37.14"E 16°53'52.54"S 9984
Chinhica 32°50'25.75"E 20°34'57.81"S 1376
Mussambuzi 33°9'40.02"E 18°20'3.05"S 500

95124




5.2. Solar Projects:
MINI-GRIDS
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Figura 7. Mapa de projectos de mini-redes solares - Provincia de Niassa
Figure 7. Map of solar mini-grids — Niassa Province
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5.2.1. Provincia de Niassa

Na Provincia de Niassa, foram realizados estudos em
31 potenciais locais para o desenvolvimento de mini
-redes com base no recurso solar nos distritos de Lago,
Majune, Mandimba, Maua, Mavago, Muembe, Ngau-
ma e Sanga. Na fase de pré-electrificacdo, prevé-se
alcancar mais de 5.351 ligagbes com uma capacidade
instalada de mais de 2.310 kW e um investimento esti-
mado de 30 milh6es de dblares americanos.

FUNAE
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5.2.1. Niassa Province

In the Province of Niassa, studies were carried out at
31 potential sites for the development of Mini-Grids
based on solar power the districts of Lago, Majune,
Mandimba, Maua, Mavago, Muembe, Ngauma and
Sanga. For this phase is expected to cover more
than 5,300 connections with an installed capacity of
more than 2,310 kW and an estimated investment
of USD 30 million.

Tabela 5. Projectos de mini-redes solares - Provincia de Niassa

Table 5. Solar Mini-grids - Niassa Province

Distrito Vila Coordenadas Geograficas Ligacoes Capacidade Investimento
District Village Geographical Coordinates Connections Capaclty (KW) Investment (USD)

1 Lago Lizuinga 34°57'31.68"E 13°1'27.12"S 1,272,000.00
2 Majune Metomone-Micuinha 36°4'42.66"E 13°11'30.26"S 161 55 816,000.00
3 Majune Nairubi 35°54'20.37"E 13°42'59.38"S 309 95 1,259,000.00
4 Majune Muaquia/Pindura 36°44'33.35"E 13°20'58.48"S 392 200 2,337,000.00
5 Majune Lisombe 1 35°15'29.426"E 19°25'9.490"S 110 35 603,000.00
6  Majune Lisombe 2 36°03'56.91"E 12°51'4.78"S 108 35 603,000.00
7 Majune Lisombe 3 36°03'53.18"E 12°50'50.04"S 110 35 603,000.00
8 Majune Lisombe 4 36°03'49.25"E 12°50'32.64"S 110 35 603,000.00
9  Majune Nambilage-Sede 35°54'20.37"E 13°42'59.38"S 109 35 603,000.00
10 Mandimba  Mitande - Sede 36°14'1.26"E 14°19'5.35"S 392 350 2,394,000.00
11 Maua Paia 38°46'7.514"E 14°1'4.421"S 78 20 495,000.00
12 Maua Vatiua 37°26'51,7"E14°2000.6"S 135 45 710,000.00
13 Maua Xapalango 37°07'31,3"E13°43'47.6"S 78 20 495,000.00
14 Maua Muapula-Sede 37°00"09,0"E 13°45'22,3"S 392 200 2,221,000.00
15 Mavago Msawize - Sede 36°22'55.927"E 12°38'53.2715"S 392 200 2,120,000.00
16 Mavago Milepa 37°42'56.937"E 12°16'9.5844"S 36 10 382,000.00
17 Mavago Namacambale 36°6'39.268"E 12°29'6.968"S 28 10 379,000.00
18 Mavago Nsacalange 37°53'18.575"E13°31'6.581"S 107 35 602,000.00
19  Mavago Nkalapa-Sede 36°03'34,05"E 13°32'41,84"S 392 200 2,336,000.00
20 Muembe Chitalo 35°28'09.66"E 13°09'35.14"S 73 20 493,000.00
21 Muembe Lucheta 35°26'07.57"E 13°08'51.35"S 76 20 494,000.00
22 Muembe (assuide 34°10'57.60"E 21°51'17.55"S 101 35 600,000.00
23 Muembe Lugueze 35°28'21.16"E 13°07'11.61"S 146 45 714,000.00
24 Muembe Matitima 35°28'44.50"E 12°59'23.73"S 72 20 492,000.00
25  Ngauma Cambuzi 35°24'36.61"E 14°02'55.86"'S 101 35 600,000.00
26 Ngauma Ncuanda 35°15'2.45"E 13°52'7.58"S 78 20 495,000.00
27 Ngauma Cawinga 35°24'16.89"E 14°02'01.61"S 202 65 928,000.00
28 Ngauma Cuizimba 35°19'50.71"E 13°57'10.30"S 197 65 927,000.00
29 Sanga Nova Madeira 35°28713.83"E 12°07'16.99"S 74 20 493,000.00
30 Sanga Matchedje 35°26'51.35"E 11°36'40.25"S 293 200 2,120,000.00
31 Sanga (Capunda 35°26'02.42"E 12°30'18.63"S 157 55 815,000.00
Total 5351 2310 30,004,000.00
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Metomone - Micuinha (Distrito de / Majune District)
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Nambilange-sede (Distrito de / Majune District)
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Paia (Distrito de / Maua District)
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Vatiua (Distrito de / Maua District)

Xapalango (Distrito de / Maua District)

34| FUNAE 2019




CARTEIRA DE PROJECTOS DE RENEWABLE ENERGY
ENERGIAS RENOVAVEIS -, PROJECTS PORTFOLIO
RECURSOS HIDRICO E SOLAR FUNAE HYDRO AND SOLAR RESOURCES

Muapula-Sede ( Distrito de / Maua District)

Nsawise-Sede (Distrito de / Mavago District)
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Milepa (Distrito de / Mavago District)

Namacambale (Distrito de / Mavago District)
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Nkalapa-Sede (Distrito de / Mavago District)
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Chitalo (Distrito de / Muembe District)

Lucheta (Distrito de / Muembe District)
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Lugueze (Distrito de / Muembe District)
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Matitima (Distrito de / Muembe District)

Cambiizi (Distrito de / Ngauma District)
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Ncuanda (Distrito de / Ngauma District)

Cawinga (Distrito de / Ngauma District)
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Nova Madeira (Distrito de / Sanga District)
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Capunda (Distrito de / Sanga District)
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Cawinga (Distrito de / Ngauma District)

Cuizimba (Distrito de / District of Ngauma)
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Capunda (Distrito de /Sanga District)
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Figura 8. Mapa de projectos de mini-redes solares — Provincia de Cabo Delgado
Figure 8. Map of solar mini-grids — Cabo Delgado Province
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5.2.2. Provincia de Cabo Delgado

Na Provincia de Cabo Delgado, foram realizados estu-
dos em 25 potenciais locais para o desenvolvimento
de mini-redes com base no recurso solar nos distri-
tos de Balama, Meluco, Montepuez, Mueda, Namuno,
Nangade e Quissanga. Na fase de pré-electrificacao,
prevé-se alcancar mais de 2.629 ligacdes com uma
capacidade instalada de mais de 1.005 kW e um in-
vestimento estimado de 16,2 milhdes de dolares
americanos.
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5.2.2. Cabo Delgado Province

In the Cabo Delgado Province, studies were carried
out at 25 potential sites for the development of
Mini-Grids based on solar power in the districts of
Balama, Meluco, Montepuez, Mueda, Namuno, Nan-
gade and Quissanga. The pre-electrification phase
is expected to cover more than 2,629 connections
with an installed capacity of more than 1,005 kW
and an estimated investment of USD 16,2 million.

Tabela 6. Projectos de mini-redes solares - Provincia de Cabo Delgado

Table 6. Solar Mini-grids - Cabo Delgado Province

Distrito Vila Coordenadas Geograficas Ligacoes Capacidade Investimento
District Village Geographical Coordinates Connections Capaclty (Kw) Investment (USD)

1 Balama M’paka 38°32.41'E13°11.40'S

2 Balama Murripa 39°33'39.84"E 11° 24'29.49"S

3 Meluco Ravia 39°22.89'E12°38.63'S

4 Montepuez  Lusaka 38°48.02'E 12°58.12'S

5 Montepuez  Mputo 38°51'0.36"E 13°20'51.25"S

6 Montepuez  Nairoto 39°0'32.40"E 12°33'25.78"S

7 Mueda Chilinde 39°26'29.87"E 11°17'44.03"S

8 Mueda Ngapa 39°28'35.75"E 11°06'49.51"S

9 Mueda Namatil 39°28'35.75"E 11°06'49.51"S

10 Namuno Machoca 38°48'27.91"E 13°57'30.97"S

11 Namuno Matavatava 38°46'41.00"E 13°48'32.45"S

12 Namuno Meculane 38°46'47.69"E 13°40'31.76"S

13 Namuno Phomé 38°52'3.28"E 13°52'30.56"'S

14 Namuno Nanrapa 38°46'47.69"E 13°40'31.76"S

15 Nangade Chiduadua 39°39'51.54"E 11°26'53.20"S

16 Nangade Namuende 39°42'16.61"E 11°20'59.62"S

17 Nangade Nhanga 39°33'39.84"E 11°24'29.49"S

18 Nangade Nkonga 39°18'30.89"E 11°18'22.14"S

19 Nangade Muiha 39°53'7.37"E 11°14'17.81"S

20 Quissanga  Nakaram 40°16.11'E12°22.39'S

21 Quissanga  Cagembe 40°15.76'E 12°22.97'S

22 Quissanga  Arrimba 40°33.60'E 12°38.13'S

23 Quissanga  Linde 40°1.93'E 12°42.35'S

24 Quissanga  Napuda 40°24.105'E 12°44.964'S

25  Quissanga  Ntororo 40°9.12'E12°35.74'S
Total

2,224,330.00

110 35 603,000.00
04 20 489,000.00
121 45 704,000.00
64 20 489,000.00
12 35 604,000.00
161 55 816,000.00
190 200 2,224,000.00
280 85 1,152,000.00
109 35 603,000.00
109 35 603,000.00
7 20 492,000.00
102 20 488,000.00
194 65 925,000.00
109 35 603,000.00
45 20 482,000.00
103 35 601,000.00
164 80 1,092,000.00
38 10 383,000.00
144 45 713,000.00
103 20 488,000.00
84 35 593,000.00
60 20 488,000.00
109 35 603,000.00
93 35 597,000.00
2629 1005 16,232,000.00
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M’paka (Distrito de / Balama District)

Murripa (Distrito de / Balama District)

48 | FUNAE 2019




CARTEIRA DE PROJECTOS DE RENEWABLE ENERGY
ENERGIAS RENOVAVEIS -, PROJECTS PORTFOLIO
RECURSOS HIDRICO E SOLAR FUNAE HYDRO AND SOLAR RESOURCES

Ravia (Distrito de / Meluco District)

Lusaka (Distrito de / Montepuez District)
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M’puto (Distrito de / Montepuez District)

Nairoto (Distrito de / Montepuez District)

50 | FUNAE 2019




CARTEIRA DE PROJECTOS DE RENEWABLE ENERGY
ENERGIAS RENOVAVEIS -, PROJECTS PORTFOLIO
RECURSOS HIDRICO E SOLAR FUNAE HYDRO AND SOLAR RESOURCES

Chilinde (Distrito de / Mueda District)

Ngapa (Distrito de / Mueda District)
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Namatil (Distrito de / Mueda District)

Machoca (Distrito de / Namuno District)

52| FUNAE 2019




CARTEIRA DE PROJECTOS DE RENEWABLE ENERGY
ENERGIAS RENOVAVEIS . PROJECTS PORTFOLIO
RECURSOS HIDRICO E SOLAR FUNAE HYDRO AND SOLAR RESOURCES

Matavatava (Distrito de / Namuno District)

Maculane (Distrito de / Namuno District)
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Nanrapa (Distrito de /Namuno District)
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Chiduadua (Distrito de / Nangade District)

Namuende (Distrito de / Nangade District)
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Nkonga (Distrito de / Nangade District)
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Muiha (Distrito de / Nangade District)

Nakaram (Distrito de /Quissanga District)
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Arrimba (Distrito de / Quissanga District)
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Linde (Distrito de / Quissanga District)

Napuda (Distrito de / Quissanga District)
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Ntororo (Distrito de / Quissanga District)
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Mini-Redes da Provincia de Nampula
Carteira de Projectos
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Figura 9. Mapa de projectos de mini-redes solares — Provincia de Nampula
Figure 9. Map of solar mini-grids — Nampula Province
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5.2.3. Provincia de Nampula

Na Provincia de Nampula, foram realizados estudos
em 08 potenciais locais para o desenvolvimento de
mini-redes com base no recurso solar nos distritos
de Larde, Angoche, Malema, Mecuburi e Muecate.
Na fase de pré-electrificacdo prevé-se alcancar mais
de 2.248 ligagbes, com uma capacidade instalada de
mais de 780 kW e um investimento estimado de 10,8
milhoes de dolares americanos.
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5.2.3. Nampula Province

In the Nampula Province studies were conducted
at 08 potential sites for the development of Mini-
Grids based on solar power in the districts of Larde,
Angoche, Malema, Mecuburi and Muecate. The
pre-electrification phase is expected to cover more
than 2,248 connections with an installed capacity of
more than 780 kW, and an estimated investment of
USD 10.8 million.

Tabela 7. Projectos de mini-redes solares - Provincia de Nampula

Table 7. Solar mini-grids - Nampula Province

Distrito Vila Coordenadas Geograficas Ligacoes Capacidade Investimento
District Village Geographical Coordinates Connections Capaclty (KW) Investment (USD)

1 Larde Ivade 39955'60"E 16°25'25.03"S

2 Lalaua Meti 39°01'56"E 14°01'2.30"S

3 Angoche Marcacao 39°56'02.06"E 16°20'66.34"S

4 Malema Nataleia 37°30'0.04"E 14°52'1.99"S

5 Malema Murralelo 37°30'9.65"E 15°01'8.85"S

6 Malema Chihulo-Sede 37°27'50.5"E 14°40'8.88"S

7 Mecuburi  Muite 37°48'18.85"E 14°30'21.88"S

8 Muecate Gracio 39°39'47.43"S"E 14°43'36.65"S
Total
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485,000.00

392 200 2,224,000.00
57 20 486,000.00
79 20 495,000.00
131 45 708,000.00
1300 400 4,541,000.00
194 65 925,000.00
42 10 967,000.00
2248 780 10,831,000.00
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Ivade (Distrito de / Larde District)

Meti (Distrito de /Lalaua District)
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Nataleia (Distrito de / Malema District)
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Murralelo (Distrito de / Malema District)
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Chihulo-Sede (Distrito de / Malema District)
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Gracio (Distrito de / Muecate District)
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Legenda
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Figura 10. Mapa de projectos de mini-redes solares — Provincia da Zambézia
Figure 10. Map of solar mini grids — Zambézia Province

FUNAE 2019 | 67



CARTEIRA DE PROJECTOS DE
ENERGIAS RENOVAVEIS
RECURSOS HIDRICO E SOLAR

5.2.4. Provincia de Zambézia

Na Provincia da Zambézia, foram realizados estudos
em 26 potenciais locais para o desenvolvimento de
mini-redes com base no recurso solar nos distritos
de Alto Molécue, Gilé, lle, Lugela, Milange, Mocuba,
Mocubela, Molumbo, Mopeia, Morrumbala, Muleva-
la, Namarroi e Pebane. Na fase de pré-electrificacao
prevé-se alcancar mais de 6.675 ligacdes, com uma
capacidade instalada de mais de 2.015 kW e um in-
vestimento estimado de 27,5 milhdes de dolares
americanos.
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5.2.4. Zambézia Provice

In the Zambézia Province, studies were carried
out at 26 potential sites for the development of
Mini-Grids based on solar power in the districts of
Alto Molécue, Gilé, lle, Lugela, Milange, Mocuba,
Mocubela, Molumbo, Mopeia, Morrumbala, Mu-
levala, Namarroi and Pebane. The pre-electrifica-
tion phase is expected to cover more than 6,675
connections with an installed capacity of more than
2,015 kW, and an estimated investment of USD 27.5
million.

Tabela 8. Projectos de mini-redes solares - Provincia da Zambézia

Table 8. Solar mini-grids - Zambézia Province

Distrito Vila Coordenadas Geograficas Ligacoes Capacidade Investimento
District Village Geographical Coordinates Connections Capaclty (KW) Investment (USD)

1 Alto Moldcue Nauela 37°26.56'E 15°26.06'S 2,223,000.00
2 Gilé Muiane 38°16.54'E 15°43.62°S 2080 500 5,487,000.00
3 lle Mungulama 37°34'30"E 16°3'45"S 160 55 815,000.00
4 lle Nampevo 37°15'34"E16°17'0.03"S 91 35 596,000.00
5 Lugela Munhamade 36°58'33.312"E 16°35'31.92"S 75 20 493,000.00
6 Lugela Tacuane 36°30'55.11"E 16°22'4.54"S 125 45 706,000.00
7 Milange Zalimba-Dula 35°31'51.27"E 16°14'33.72"S 102 35 600,000.00
8 Milange Mongue 35°30'8.56"E 16°26'17.88"S 260 75 1,047,000.00
9 Milange Vulalo 35°37'23.66"E 16°13'12.72"S 79 20 495,000.00
10 Mocuba Alto Benfica 36°19'14.16"E 16°38'39.48"S 138 45 711,000.00
1 Mocuba Namanjavira-sede 36°34'18.12"E 16°47'34.8"S 332 90 1,263,000.00
12 Mocuba Muaquiua 37°24'31.03"E 16°43'17.4"S 65 20 490,000.00
13 Mocubela Maneia 37°35'30"E 16°45'53"S 119 45 703,000.00
14 Molumbo Corromana 36°0'59.50"E 15°46'35.76"S 279 85 1,151,000.00
15 Mopeia Zero 35°42'51.04"E 17°40'14.19"S 232 75 1,037,000.00
16 Morrumbala Chirombe 35°21'23.4"E 16°41'50.64"S 368 10 1,378,000.00
17 Morrumbala Chifungo 35°18'53.92"E 17°8'32.28"S 555 160 1,934,000.00
18 Morrumbala Muandiua 35°43'30.25"E 17°6'0.47"S 86 35 594,000.00
19 Mulevala Inturro-Sede 37°38'45.0"E 16°17'58.0"S 68 20 491,000.00
20 Mulevala Chiraco 37°3.88'£16°18'0.41"S 143 45 713,000.00
21 Namarroi Regone 36°47'21.00"E 15°44'49.00"S 160 55 815,000.00
22 Pebane Malema Sede 38°30'165"E 16°49'535"S 136 45 710,000.00
23 Pebane Mulela 38°17.433°E16°53.627°S 364 110 1,377,000.00
24 Pebane Namanla-Muia 38°30.65°E 17°02.95°S 9 35 598,000.00
25 Pebane Namunaua 39°02.36°E 16°51.90°S 76 20 494,000.00
26 Pebane Nicadine 38°12.25°E17°04.50°S 9% 35 597,000.00
Total 6675 2015 27,518,000.00
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Nauela (Distrito de / Alto Moldcue District)

Muiane (Distrito de / Gilé District)
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Nampevo (Distrito de / lle District)

iv

Munhamade (Distrito de / Lugela District)
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Zalimba-Dula (Distrito de / Milange District)
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Mongue (Distrito de / Milange District)
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Vulalo (Distrito de / Milange District)
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Namanjavira-Sede (Distrito de / Mocuba District)
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Maneia (Distrito de / Mocubela District)
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Zero (Distrito de / Mopeia District)

FUNAE 201975




CARTEIRA DE PROJECTOS DE RENEWABLE ENERGY
ENERGIAS RENOVAVEIS PROJECTS PORTFOLIO
RECURSOS HIDRICO E SOLAR HYDRO AND SOLAR RESOURCES

Chifungo (Distrito de / Morrumbala District)
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Chiraco (Distrito de / Mulevala District)

Malema Sede (Distrito de / Pebane District)
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Nicadine (Distrito de / Pebane District)
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Mini-Redes da Provincia de Tete
Carteira de Projectos

Legenda
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Figura 11. Mapa de projectos de mini-redes solares — Provincia de Tete
Figure 11. Map of solar mini gridss — Tete Province
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5.2.5. Provincia de Tete

Na Provincia de Tete, foram realizados estudos em
15 potenciais locais para o desenvolvimento de mi-
ni-redes com base no recurso solar nos distritos de
Angonia, Chifunde, Chiuta, Macanga, Magoe, Mara-
via, Moatize e Tsangano. Na fase de pré-electrificacao,
prevé-se alcancar mais de 1.119 ligagbes com uma
capacidade instalada de mais de 365 kW e um inves-
timento estimado de 7,8 milhdes de délares ameri-
canos.
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5.2.5. Tete Province

In the Tete Province, studies were conducted at
15 potential sites for the development of Mini-
Grids based on solar power in the districts of An-
gonia, Chifunde, Chiuta, Macanga, Magoe, Maravia,
Moatize and Tsangano.The pre-electrification phase
is expected to cover more than 1,119 connections
with an installed capacity of more than 365 kW, and
an estimated investment of USD 7.8 million.

Tabela 9. Projectos de mini-redes solares - Provincia de Tete

Table 9. Solar mini-grids - Tete Province

Distrito Vila Coordenadas Geograficas Ligacoes Capacidade Investimento
District Village Geographical Coordinates Connections (apaclty (KW) Investment (USD)

Angonia Malitene 34°8'8.02"E 14°36'33.05"S 599,000.00

2 Angonia Tsetsa 34°26'57.92"E 14°37'59.96"S 26 10 378,000.00
3 Angonia Chia 34°43'32.88" E12°31'15.60"S 67 20 490,000.00
4 C(hifunde Muluma 33°15'39.13"E 14°9'37.62"S 36 10 382,000.00
5 Chifunde Ngomo 33°0'58.64"E 14°24'24.48"S 68 20 491,000.00
6 Chiuta Cazula-Sede 33°37'52.9"E 15°24'8.64"S 41 10 384,000.00
7 Macanga Ntchotcho 33°55'20.60"E 14°56'22.92"S 44 20 481,000.00
8 Macanga Namadende 33°33'22.14"E 14°37'31.44"S 103 35 601,000.00
9  Mégoe Nhacazenga 30°35'15.20"E 15°51'15.33"S 67 20 490,000.00
10 Maravia Cachombo 31°49'3.24"E15°2'45.73"S 31 10 380,000.00
1 Moatize (apirizange 34°14'24.35"E 15°48'16.33"S Al 20 492,000.00
12 Moatize Mussacama 34°21'22.68"E 15°41'24.95"S 12 35 604,000.00
13 Moatize Nkondezi 34°18'37.71"E 15°31'53.27"S 123 45 705,000.00
14 Tsangano Banga 34°33'31.47"E 15° 9'43.64"S 179 55 825,000.00
15  Tsangano Chiandame 34°25'7.19"E 15°18'54.25"S 52 20 485,000.00
Total 1119 365 7,787,000.00
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Tsetsa (Distrito de / Angonia District)
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Muluma (Distrito de / Chifunde District)
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Ngomo (Distrito de / Chifunde District)

Cazula - Sede (Distrito de / Chiuta District)
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Namadende (Distrito de / Macanga District)
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Cachombo (Distrito de / Maravia District)

Nhacazenga (Distrito de / Magoe District)
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Mussacama (Distrito de / Moatize District)

88 | FUNAE 2019




> O
O 5
£ o
Ll

=
W
w o
2 S
<

=5
o
Re
Ll

[a e
(o

)
Ll
O
[a's
2
Qo
)
L
[a's
o
<
—
©)]
w0
@)
=z
<
)
o
o
P
I

CARTEIRA DE PROJECTOS DE
ENERGIAS RENOVAVEIS

RECURSOS HIDRICO E SOLAR

Nkondezi (Distrito de / Moatize District)

Banga (Distrito de / Tsangano District)
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Chiandame (Distrito de / Tsangano District)
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Figura 12. Mapa de projectos de mini-redes solares — Provincia de Sofala

Figure 12. Map of solar mini grids — Sofala Province
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5.2.6. Provincia de Sofala

Na Provincia de Sofala, foram realizados estudos em
26 potenciais locais para o desenvolvimento de mi-
ni-redes com base no recurso solar nos distritos de
Buzi, Caia, Chemba, Chibabava, Gorongosa, Machan-
ga, Muanza e Nhamatanda. Na fase de pré-electrifi-
cagao, prevé-se alcancar mais de 999 ligagbes com
uma capacidade instalada de mais de 365 kW e um
investimento estimado de 10,9 milhdes de dolares
americanos.
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5.2.6. Sofala Province

In the Sofala Province, studies were carried out at
26 potential sites for the development of Mini-Grids
based on solar power in the districts of Buzi, Caia,
Chemba, Chibabava, Gorongosa, Machanga, Muan-
za and Nhamatanda. The pre-electrification phase
is expected to cover more than 999 connections
with an installed capacity of more than 365 kW, and
an estimated investment of USD 10.9 million.

Tabela 10. Projectos de mini-redes solares - Provincia de Sofala

Table 10. Solar mini-grids - Sofala Province

Distrito Vila Coordenadas Geograficas Ligacoes Capacidade Investimento
District Village Geographical Coordinates Connections Capaclty(KW) Investment (USD)

1 Buzi Apmara 34°38'1.2"E 20°21'33"S 376,000.00
2 Buzi Gruja 33°59'7.5" £ 19°49'18"S 48 20 483,000.00
3 (aia Ndoro 34°56'35.6""E 18°6'59.5"S 63 20 489,000.00
4 (hemba Mulima Sede 34°37'36.7"E 17°20'41.4"S 69 20 491,000.00
5 Chibabava Mucheve 33°52'53"E20°34'37.5"S 37 10 382,000.00
6  Chibabava Panja 34°09'19.3"E 20°19'17"S 2 10 376,000.00
7 Chibabava Toronga 33°46'37.4"E 20°07'05"S 19 10 375,000.00
8  (Chibabava Chimunda-Chinhica 33°33'19.609"E 20°3'55.908"S 41 10 384,000.00
9 Gorongosa Cudzo 33°52'20.3"E 18°36'23.5"S 36 10 382,000.00
10 Gorongosa (asa Banana 34°24'40.2"E18°29'28.2"S 36 10 382,000.00
11 Machanga Ilha Buene 34°42'35.3"E20°27'51.4"S 36 10 382,000.00
12 Machanga Ilha Inharringue 34°55'38.5"E 20°44'27.2"S 46 20 482,000.00
13 Machanga Ilha Inhavungo 34°57'3.4"E 20°42'19"S 13 10 373,000.00
14 Machanga Javane 34°07K60"E 21°16IX138"S 24 10 377,000.00
15 Machanga Maropanhe 34°51'12.6"E 20°49'28.9"S 21 10 376,000.00
16 Machanga Divinhe 34°47'37"E 20°42'09"S 80 35 592,000.00
17 Muanza Nhagauga Sede 35°2'20.864"E 19°13'41.365"S 70 20 491,000.00
18 Muanza Nhaminheve Honve 1 35°15'29.426"E 19°25'9.490"S 39 10 383,000.00
19 Muanza Nhaminheve Honve 2 35°14'46.683"E 19°25'39.626"S 13 10 373,000.00
20 Muanza Nhansato-Sede 34°52'54.962"E 19°15'25.272"S 68 20 491,000.00
21 Muanza Nsiticulo-Chinapamimba 35°%'19.76"E 19°0'53.73"S 31 10 380,000.00
22 Muanza Sambazé 35°21'32.404"E 19°29'31.913"S 49 20 483,000.00
23 Nhamatanda Chipué Chiadeia 1 34°19'51.48"E 19°40'56.74"S 20 10 376,000.00
24 Nhamatanda  Chipué Chiadeia 2 34°18'10.34"E 19°38'25.879"S 20 10 376,000.00
25  Nhamatanda ~ Mucheu Bebedo 34°17'18"E 19°02'29"S 28 10 379,000.00
26 Nhamatanda  Ruanze 33°57'48.654"E 19°33'48.222"S 48 20 483,000.00
Total 999 365 10,917,000.00
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Mulima - Sede (Distrito de / Chemba District)
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Toronga (Distrito de / Chibabava District)

Chimunda —Chinhica (Distrito de / Chibabava District)
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Cudzo (Distrito de / Gorongosa District)

"

Casa Banana (Distrito de / Gorongosa District)
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Ilha Buene (Distrito de / Machanga District)

IIha Inharingue (Distrito de / Machanga District)
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Ilha Inhavungo (Distrito de / Machanga District)
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Maropanhe (Distrito de / Machanga District)

Divinhe (Distrito de / Machanga District)
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Nhagauga Sede (Distrito de / Muanza District)

Nhaminheve - Honve | (Distrito de / Muanza District)
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Nhaminheve - Honve Il (Distrito de / Muanza District)

Nhansato Sede (Distrito de / Muanza District)
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Chipue - Cheadeia Il (Distrito de / Nhamatanda District)
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Mucheu-Bebedo (Distrito de / Nhamatanda District)

Ruanze (Distrito de / Nhamatanda District)

FUNAE 2019|105




CARTEIRA DE PROJECTOS DE RENEWABLE ENERGY
ENERGIAS RENOVAVEIS -, PROJECTS PORTFOLIO
RECURSOS HIDRICO E SOLAR FUNAI HYDRO AND SOLAR RESOURCES
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Figura 13. Mapa de projectos de mini-redes solares — Provincia de Manica
Figure 13. Map of solar mini grids — Manica Province
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5.2.7. Provincia de Manica

Na Provincia de Manica, foram realizados estudos em
24 potenciais locais para o desenvolvimento de mi-
ni-redes com base no recurso solar nos distritos de
Barue, Guro, Machaze, Macossa, Manica, Mussurize,
Sussundenga, Tambara e Vanduzi. Na fase de pré-e-
lectrificacdo, prevé-se alcancar mais de 2.948 liga-
¢des com uma capacidade instalada de mais de 979
kW e um investimento estimado de 16,4 milhdes de
délares americanos.

5.2.7. Manica Province

In the Manica Province studies were carried out at
24 potential sites for the development of Mini-Grids
based on solar power in the districts of Barue, Guro,
Machaze, Macossa, Manica, Mussurize, Sussunden-
ga, Tambara and Vanduzi. The pre-electrification
phase is expected to cover more than 2,948 con-
nections with an installed capacity of more than
979 kW, and an estimated investment of USD 16.4
million.

Tabela 11. Projectos de mini-redes solares - Provincia de Manica
Table 11. Solar mini-grids - Manica Province

Distrito Vila Coordenadas Geograficas Ligacoes Capacidade Investimento
District Village Geographical Coordinates Connections Capaclty(KW) Investment (USD)

1 Barue Phanze 33°6'53.86"E 18°19'52.13"S 485,000.00
2 Guro Bunga Sede 33°17'39.98"E 16°51'30.94"S 56 20 487,000.00
3 Guro Mungari Sede 33°33'5.59"E17°10'1.62"S 55 20 486,000.00
4 Machaze Chicumbadji 33°4'55.73"E 21°26'59.14"S 48 20 483,000.00
5 Machaze Marringanhe 33°16'23.15"E 20°57'23.86"S 51 20 484,000.00
6 Machaze Mavende Sede 33°27'41.24"E 21°17'22.52"S 61 20 488,000.00
7 Machaze Mutanda 33°32'8.37"E 21°1'30.07"S 41 10 384,000.00
8 Macossa Nhamagua Sede 33°27'23.594"E 17°50'32.651"S 110 35 603,000.00
9  Manica Chazuca 33°27'0.076"E 18°32'9.456"S 1000 350 3,599,000.00
10 Manica Manhene 32°56'45.69"E 19°4'26.742"S 72 20 492,000.00
11 Manica Ruaca 33°7'12.9"E 18°53'39.001"S 72 20 492,000.00
12 Manica Chinhambuzi 32°54'56.02"E 19°1'34.5"S 54 20 485,000.00
13 Mossurize Chitsama 33°2'30.18"E 20°10'40.31"S 20 10 376,000.00
14 Mossurize Gunhe 33°19'36.768"E 20°13'41.87"S 18 10 375,000.00
15  Sussundenga  Matica Sede 33°17'48.04"E 19°24'48.60"S 78 20 495,000.00
16 Tambara Nhacafula Sede 34°5'4.16"E 16°52'42.57"S 252 74 1,044,000.00
17 Tambara (asado Sede 34°11"12.541"E 16°47'33.425"S 33 10 381,000.00
18 Vanduzi Almada 33°19'4.598"E 18°58'27.199"S 68 20 491,000.00
19  Vanduzi Belas 33°15'48.60"E 18°57'10.44"S 164 55 817,000.00
20  Vanduzi Chitundo 33°21'0.36"E 18°48'55.08"S 204 65 929,000.00
21 Vanduzi Gobogopo 33°10'18.3"E 19°6'41.76"S 54 20 485,000.00
22 Vanduzi Macadeira 33°18'10.1"E18°48' 06.3"S 154 45 717,000.00
23 Vanduz Pungue sul 33°19'21.72"E 18°41'47.40"S 159 55 815,000.00
24 Vanduzi Mucombedzi B 33°17'6.5"E 18°39'47.002"S 70 20 491,000.00
Total 2948 979 16,384,000.00
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Phanze (Distrito de / Barue District)
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Chicumbadii (Distrito de / Machaze District)
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Marringanhe (Distrito de / Machaze District)
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Mavende - Sede (Distrito de / Machaze District)
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Mutanda (Distrito de / Machaze District)

Nhamagua-Sede (Distrito de / Macossa District)
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Chazuca (Distrito de / Manica District)

Manhene (Distrito de / Manica District)
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Chinhambuzi (Distrito de / Manica District)
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Chitsama (Distrito de / Mossurize District)

Gunhe (Distrito de / Mossurize District)
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Casado - Sede (Distrito de / Tambara District)
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Belas (Distrito de / Vanduzi District)
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Chitundo (Distrito de / Vanduzi District)

Gobogopo (Distrito de / Vanduzi District)
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Macadeira (Distrito de / Vanduzi District)

Piingue - Sul (Distrito de / Vanduzi District)
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Figura 14. Mapa de projectos de mini-redes solares — Provincia de Inhambane
Figure 14. Map of solar mini-grids — Inhambane Province
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5.2.8. Provincia de Inhambane

Na Provincia de Inhambane, foram realizados estudos
em 11 potenciais locais para o desenvolvimento de
mini-redes com base no recurso solar nos distritos de
Mabote e Panda. Na fase de pré-electrificacao, prevé-
se alcancar mais de 1.559 ligagbes com uma capaci-
dade instalada de mais de 515 kW e um investimento
estimado de 8,1 milhées de délares americanos.
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5.2.8.Inhambane Province

In the Inhambane Province studies were conduct-
ed at 11 potential sites for the development of so-
lar-based Mini-Grids in the districts of Mabote and
Panda. The pre-electrification phase is expected
to cover more than 1,559 connections with an in-
stalled capacity of more than 515 kW, and an esti-
mated investment of USD 8.1 million.

Tabela 12. Projectos de mini-redes solares - Provincia de Inhambane

Table 12. Solar mini-grids - Inhambane Province

Distrito Vila Coordenadas Geograficas Ligacoes Capacidade Investimento
District Village Geographical Coordinates Connections Capaclty(KW) Investment (USD)

1 Mabote Chicaiane 33054'23.292"E 21°54'53.989"S 715,000.00
2 Mabote Papatane Sede 33950'31.42"E 22°23'30.498"S 219 65 935,000.00
3 Mabote Bonvanane 35°28'21.16"E 13°07'11.61"'S 58 20 487,000.00
4 Mabote Matlheu 33054'43.621"E 22°19'2.86"S 58 20 487,000.00
5 Mabote Benzane Sede 33°38'37.064"E 22°36'23.944"S 163 55 817,000.00
6  Mabote Chitanga 34°21'11.6"E 21°50'11.8"S 238 75 1,040,000.00
7 Mabote Maculuve Sede 33°52'28.902"E 21°44'26.549"S 163 55 817,000.00
8  Mabote Maloca 34°5'53.866"E 22°4'22.235"S 129 45 707,000.00
9 Mabote Tanguane Sede 33°30'17.298"E 21°41'5.244"S 163 55 817,000.00
10 Mabote Zimane 33°31'59.61"E 22°8'18.802"S 124 45 705,000.00
11 Panda Mawayela Sede 34°6'50.38"E 24°21'21.96"S 96 35 598,000.00
Total 1559 515 8,125,000.00
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Papatane - Sede (Distrito de / Mabote District)
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Matlheu (Distrito de / Mabote District)
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Benzane - Sede (Distrito de / Mabote District)

Chitanga (Distrito de / Mabote District)
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Maloca (Distrito de / Mabote District)
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Mawayela - Sede (Distrito de / Panda District)
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Figura 15. Mapa de projectos de mini-redes solares — Provincia de Gaza

Figure 15. Map of solar mini-grids— Gaza Province
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5.2.9. Provincia de Gaza

Na Provincia de Gaza, foram realizados estudos 08
potenciais locais para o desenvolvimento de mini-re-
des com base no recurso solar nos distritos de Guija,
Mabalane, Mapai e Massangena. Na fase de pré-e-
lectrificacdo, prevé-se alcancar mais de 715 ligagdes
com uma capacidade instalada de mais de 265kW e
um investimento estimado de 4,7 milhdes de ddlares
americanos.
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5.2.9. Gaza Province

In the Gaza Province 08 studies were carried out at
potential sites for the development of Mini-Grids
based on solar power in the districts of Guija, Ma-
balane, Mapai and Massangena. The pre-electrifi-
cation phase is expected to cover more than 715
connections with an installed capacity of more than
265 kW, and an estimated investment of USD 4.7
million.

Tabela 13. Projectos de mini-redes solares - Provincia de Gaza

Table 13. Solar mini-grids - Gaza Province

Distrito Vila Coordenadas Geograficas Ligacoes Capacidade Investimento
District Village Geographical Coordinates Connections (apaclty(KW) Investment (USD)

1 Guija Mbalavala Sede 33°6'3.413"E 24°16'35.00"S 595,000.00
2 Mabalane Chinhequete 32°36'38.7"E 23°58'2.348"S 162 55 817,000.00
3 Mabalane Tsocate Sede 32°38'37.12"E 24°4'10.81"S 150 45 715,000.00
4 Mapai Chidulo Sede 32°31'43.05"E 22°15'56.41"S 52 20 485,000.00
5 Mapai Ligomo Sede 32°14'52.44"E 23°10'35.45"S 45 20 482,000.00
6  Mapai Mapai Ngala 32°48'0.684"E 21°45'3.024"S 85 35 594,000.00
7 Mapai Mepuzi Sede 32°13'18.84"E 23°03'59.96"S 89 35 595,000.00
8 Massangena Mucambene Sede 32°48'36.281"E 21°33'5.332"S 43 20 481,000.00
Total 715 265 4,764,000.00
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Mucambene - Sede (Distrito de / Massangena District)
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Chinhequete (Distrito de / Mabalane District)

Tsocate - Sede (Distrito de / Mabalane District)
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Ligomo - Sede (Distrito de / Mapai District)
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Mepuzi - Sede (Distrito de / Mapai District)
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- Mini-Redes da Provincia de Maputo
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Figura 16. Mapa de projectos de mini-redes solares — Provincia de Maputo
Figure 16. Map of solar mini grids — Maputo Province
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5.2.10. Provincia de Maputo

Na Provincia de Maputo, foram realizados estudos
em 04 potenciais locais para o desenvolvimento de
mini-redes com base no recurso nos distritos de Ma-
gude e Manhica. Na fase de pré-electrificacdo, prevé-
se alcancar mais de 349 ligacdes com uma capacida-
de instalada de mais de 115 kW e um investimento
estimado de 2,3 milhées de doélares americanos.

FUNAE

RENEWABLE ENERGY
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HYDRO AND SOLAR RESOURCES

5.2.10. Maputo Province

In the Maputo Province, studies were conducted
at 04 potential sites for the development of Mini-
Grids based on solar power in the districts of Ma-
gude and Manhica. The pre-electrification phase is
expected to cover more than 349 connections with
an installed capacity of more than 115 kW, and an
estimated investment of USD 2.3 million.

Tabela 14. Projectos de mini-redes solares - Provincia de Maputo

Table 14. Solar mini-grids - Province of Maputo

Distrito /1F] Coordenadas Geograficas Ligacoes Capacidade Investimento
District Village Geographical Coordinates Connections Capaclty(KW) Investment (USD)

Magude (aptine Sede 32°7'53.06"E 24°45'51.37"S 481,000.00

2 Magude Mapulanguene Sede 32°5'24.31"E 24°29'30.44"S 104 35 601,000.00

3 Manhica (alanga-Chécua 33°1'32.74"E; 25°23'56.06"S 130 40 705,000.00

4 Manhica (utana 32°57'13.24"E 25°9'22.98"S 72 20 492,000.00
Total 349 115 2,279,000.00
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Calanga - Chécua (Distrito de / Manhica District)
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5.3. Recurso Solar:
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CARTEIRA DE PROJECTOS DE
ENERGIAS RENOVAVEIS
RECURSOS HIDRICO E SOLAR

RENEWABLE ENERGY
PROJECTS PORTFOLIO
HYDRO AND SOLAR RESOURCES

Sistemas Individuais
Carteira de Projectos Tanzinia

Zambia

Africa do Sul

Legenda

o Sistemas Individuais

Paises Vizinhos

0 5 110 220 30 440

Figura 17. Mapa de projectos de Sistemas Solares Individuais
Figure 17. Map of Individual Solar Home Systems
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Na componente de sistemas solares individuais, fo-
ram realizados estudos em 60 potenciais locais para o
fornecimento de servicos de energia eléctrica através
de sistemas caseiros nas provincias de Niassa, Tete,
Sofala, Manica, Inhambane, Gaza e Maputo. Na fase
de pré-electrificacao, prevé-se alcancar mais de 2.413
ligacdes, devendo o investimento variar em funcao
da tecnologia e tipo de servico a ser fornecido.

RENEWABLE ENERGY
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Within the context of the individual solar systems
component, studies were carried out at 60 poten-
tial sites for the provision of electricity services by
means of domestic systems in the provinces of Ni-
assa, Tete, Sofala, Manica, Inhambane, Gaza and Ma-
puto. The pre-electrification phase is expected to
cover more than 2,413 connections, while required
investment will vary depending on the technology

and type of service to be provided.

Tabela 15. Projectos de Sistemas Solares Individuais

Table 15. Solar Home Systems

Provincia | Distrito | Posto Administrativo
Province | District | Administrative Post

1 Niassa Maua Maiaca
2 Niassa Maua Maiaca
3 Niassa Maua Maiaca
4 Niassa Maua Maiaca
Total - Provincia de
Niassa
1 Tete Changara Chipembere
2 Tete Marara Mufa-boroma
Total - Provincia
de Tete
1 Sofala Gorongosa  Vunduzi
2 Sofala Cheringoma  Inhamitanga
3 Sofala Cheringoma  Sede
4 Sofala Maringue (anxixe
5 Sofala Chemba Mulima
6 Sofala Chemba Mulima
7 Sofala Chemba Mulima
Total - Provincia de
Sofala
1 Manica Barué Serra Choa
2 Manica Barué Serra Choa
3 Manica Machaze Chitobe
4 Manica Machaze Chitobe
5 Manica Macate Zembe
6 Manica Gondola Cafumbe
7 Manica Mossurize Dacata
8 Manica Manica Messica
9 Manica Manica Messica
10 Manica Manica Messica
N Manica Manica Machipanda
12 Manica Vanduzi Matsinho
13 Manica Vanduzi Matsinho

Total - Provincia de
Manica
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Localidade Vila Coordenadas Geograficas | Ligagoes
Locality Village GIS Coordinates Connections

Maiaca-sede Missdo 14°18'20.3"537°25'03.7"E
Maiaca-sede Quareia 1 37°23'39.9"E 14°25'39.5"S 18
Maiaca-sede Cuvirll 37°58'55.75"E 13°13'52.06"'S 44
Maiaca-sede Quareia 2 37°27'43.0"E14°23' 07.6" S 20
103
Chipembere Goba 33°18'29.74"E 16°23'35.16""S 26
Boroma (amanga 33°22'31.872"E 16°2'22.56"S 45
n
Muziwangunguni  Muziwangunguni 34°45'39.9"E18°17'15"S 58
Mazamba (atemo 34°46'32"E 18°29'32.4"S 34
Maciamboza Maciamboza 35°15'14.4"E 18°49'57.2"S 22
Senga Senga Lazaro 34°18'33.8"E17°19'26.1"S 35
Goe Goe 34°4429.4"E17°25'4.6"S 18
Goe (ado 34°46'36"E 17°34'53.2"S 20
Goe Sossoto 34°42'34.873"E17°27'26.1"S 10
197
Nhauroa Barauro 1 33°5'25.87"E 17°53'28.79"S 20
Nhauroa Barauro 2 33°5'18.65"E 17°49'55.91"S 15
Mutefo Nhagenane 33°21'20.65"E 20°25'45.36"S 24
Chipopopo Mambone 33°40'40.97"E 20°57'26.12"S 19
Zembe Sede Zembe 33°20'54.841"E19°16'17.292"S 23
Mudima Mudima 33°39'31.806"E 19°1'37.139"S 39
Bagonhe Bagonhe 33°6'32.623"E 20°9'29.675"S 46
Bandula Muitiunango 33°5'13.402"E 19°2'23.201"S 66
Nhaucaca Nhaucaca 33°1'10.405"E 19°0'58.698"S 17
Chinhambuzi Guindingue 32°53'43.102"E 19°8'26.7"S 55
Macadeira Mondunguara 33°4'16.651"E 18°32'2.058"S 55
Chiremera Gobogopo 33°10'18.3"E 19°6'41.76"S 54
Muanaquera Muanaquera 33°32'39.60"E 18°51'29.80"S 45
Sede
478
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Provincia | Distrito | Posto Administrativo | Localidade Vila Coordenadas Geograficas | Ligacoes
Province | District | Administrative Post Locality Village GIS Coordinates Connections

Inhambane  Zavala Zandamela Cala Chitondo 34°27'50.443"E 24°47'47.76"S
2 Inhambane  Zavala Zandamela (ala (ala 34°27'50.44"E 24°47'47.76"S 17
3 Inhambane  Zavala Quissico Muane Muane 34°55'16.62"E 24°35'50.22"S 37
4 Inhambane  Vilanculos Mapinhane Belane Belane Sede 35°15'27.428"E 22°39'45"S 45
5 Inhambane  Mabote Zimane Chiveto Chiveto 33%43'2.32"E22°33'10.21"S 102
6 Inhambane  Inhassoro Ilha de Bazaruto Ilha de Bazaruto  Sitone 35°28'7.283"21°34'7.154" 51
7 Inhambane  Homoine Fanha-Fanha Fanha-Fanha Fanha-Fanha 34°58'42.11"E 23°48'52.7"S 19
Total - Provincia de 303
Inhambane
1 Gaza Chokwe Chilembene Chiduachine Chiduachine 33°28'32.437"E 24°47'24.749"S 26
2 Gaza Chokwe Macarretane Matuba Punguine 32°46'7.666"E 24°30'5.767"S 63
3 Gaza Chokwe Macarretane Machinhol Soveia 32°37'23.43"E 24°18'22.878"S 56
4 Gaza Mabalane Mabalane Sede Nhatimamba Muginge 32°56'34.02"E 23°55'21.13"S 42
5 Gaza Mabalane Combomune Sede Gerez 32°30'18.09"E 23°13'3.88"S 58
6 Gaza Manjacaze ~ Sede Mapandane Macasselane 33°58'0.527"E 24°41'11.872"S 36
7 Gaza Manjacaze ~ Mazucane Mazucane Mazucane 33°53'12.54"E 24°48'54.13"S 25
8 Gaza Mapai Machaila Hariane Mapungane 32°42'26.528"E 22°21'20.710"S 72
9 Gaza Mapai Machaila Hariane Hariane - Sede 32°36'13.388"E 22°29'33.961"S 60
10 Gaza Mapai Mapai Sede Chidulo Chidulo - Rio 32°31'57"E 22°19'52.737"S 21
n Gaza Mapai Mapai Sede Mepuzi Braganca 32°21'26.7768"E 23°5'59.769"'S 42
12 Gaza Mapai Mapai Sede Mepuzi Estacao 32°14'56.2776"E 23°1'56.795"S 61
13 Gaza Mapai Mapai Sede Mepuzi Muamintua 32°5'15.767"E 23°'53.309"S 19
14 Gaza Mapai Mapai Sede 16 de Junho Mafacitela 32°27'41.31"E 22°32'55.7664"S 45
15 Gaza Mapai Mapai Sede 16 de Junho Mahochane 32°21'35.8992"E 22
22°28'52.705"S
16 Gaza Mapai Mapai Sede 16 de Junho Mavulameve 32°1620.291"E 47
22°38'39.3648"'S
17 Gaza Massangena  Mavue Mavue Sede Chipilimo 32°28'34.29"E 21°20'56.26"S 31
18 Gaza Massangena  Mavue Mavue Sede Matambudje 32°35'22.58"E 21°24'51.33"S 21
19 Gaza Massangena  Mavue Mavue Sede Mutchel 32°40'8.92"E 21°26'25.51"S 21
20 Gaza Massangena  Mavue Mavue Sede Mavue 32°31'9.588"E 21°23'4.027"S 46
21 Gaza Massangena  Mavue Siqueto Siqueto Sede 32°45'8.57"E 21°29'45.70"S 57
Total - Provincia de 871
Gaza
1 Maputo Magude Mahel Mahel Sede Mahel 32°26'3.74"E 24°38'13.69"S 46
2 Maputo Magude Magude Sede Macubulane Macubulane 32°5'24.317"E 24°29'30.448"S 54
3 Maputo Magude Panjane Panjane Nhiwana 32°20'58.51"E 24°54'0.49"S 83
4 Maputo Magude Mapulanguene Matsandzane Matsandzane 32°17'0.38"E 24°31'53.90"S 63
5 Maputo Magude Motaze Marrule Marrule 32°45'56.58"E 24°36'15.15"S 97
6 Maputo Manhica (alanga Lagoa Pate Lagoa Pate 33°1'32.74"E 25°23'56.06"S 47
Total - Provincia de 390

Maputo
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CARTEIRA DE MINI-HIDRICAS

MINI HYDRO PORTFOLIO

Geracao/ Prodution 2 24 143
Estudo de Viabilidade/ Feasibility 1 0.5 7.0
Study

Estudo de Pré-viabilidade/ Pre-fea- 5 2.2 0.4
sibility

Estudo de Base/ Baseline 23 95.1 2.7
Total 31 100.2 24.4

PROJECTOS DE MINI-HIDRICAS
MINI-HYDRO PROJECTS

I Geragao/ Production [ Estudo de Viabilidade/ Feasibility Study

M Estudo de Pré-Viabilidade/ Pre-Feasibility Study = Estudo de Base/ Baseline

FUNAE 2019 143



CARTEIRA DE PROJECTOS DE RENEWABLE ENERGY
ENERGIAS RENOVAVEIS . PROJECTS PORTFOLIO
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INVESTIMENTO (MILHOES USD)
INVESTMENT (MILIONS USD)
14,3
Estudo de Base/ Baseline B Estudo de Pré-Viabilidade/ Pre-Feasibility Study
[ Estudo de Viabilidade/ Feasibility Study H Geracao/ Production
CARTEIRA DE MINI REDES SOLARES
SOLAR MINI-GRID PORTFOLIO
Provincia Projectos Ligacoes Capacidade (MW) Investimento (Milhdes de USD)
Province Projects Connections Capacity (MW) Investment (Milhdes de USD)
Niassa 31 5,351 2310 30.0
Cabo Delgado 25 2,629 1,005 16.2
Nampula 8 2,248 780 10.8
Zambezia 26 6,675 2,015 27.5
Tete 15 1,119 365 7.8
Sofala 26 999 365 10.9
Manica 24 2,948 979 16.4
Inhambane 1 1,559 515 8.1
Gaza 8 715 265 438
Maputo 4 349 15 23
Total 178 24,592 8,714 134.8
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INVESTIMENTO (MILHOES USD)
INVESTMENT (MILIONS USD)

278

B Maputo M Gaza M Inhambane B Manica W Sofala

B Tete Zambézia 5 Nampula [ Cabo Delgado I Niassa

PROJECTOS DE MINI-REDES SOLARES
SOLAR MINI-GRID PROJECTS

B Maputo M Gaza M Inhambane B Manica m Sofala
B Tete Zambézia 5 Nampula [ Cabo Delgado I Niassa
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CARTEIRA DE SISTEMAS SOLARES INDIVIDUAIS
SOLAR HOME SYSTEM PORTIFOLIO

Provincia
Province

Niassa

Tete

Sofala
Manica
Inhambane
Gaza
Maputo
Total

Projectos
Projects

13

21

60

RENEWABLE ENERGY
PROJECTS PORTFOLIO

HYDRO AND SOLAR RESOURCES

Ligacoes
Connections

103
71
197
478
303
871
390
2,413

W Niassa

PROJECTOS DE SISTEMAS SOLARES INDIVIDUAIS
SOLAR HOME SYSTEM

W Tete 1 Sofala

Manica

M Inhambane

¥ Gaza

W Maputo
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LIGAGAO POR PROVINCIA
CONNECTION PER PROVINCE

W Maputo M Gaza M Inhambane 7 Manica M Sofala M Tete M Niassa
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Sede - Maputo
Rua da Imprensa N° 256, 6° Andar, Porta 610, Tel: +258 21 304 717/20, Fax: +258 21 309 228
Cel: +258 82/84 321 6550, E-mail: funae@funae.co.mz, www.funae.co.mz

Delegacéo de Niassa Delegacdo da Zambézia Delegacédo de Manica Delegacao de Inhambane
Rua de Matama. Av 25 de Junho, Rua 20 de Setembro N° 428 Rua 07 de Abril N° 46, 1° Andar
Telefax: +27 122 191 Bairro 1° de Maio, Porta 801 R/CTelefax: +25 122117 Telefax: +29 330 080
Cidade de Lichinga Telefax: +258 24 218 300 Cidade de Chimoio Cidade da Maxixe
Cidade de Quelimane

Delegacdo de Nampula Delegacdo de Tete Delegacéo de Sofala Fabrica de Painéis Solares

Rua da Beira, N° 24 Bairro Moatize Rua francisco Matange, Parcela N° 9490, Beluluane -

Telefax: +26 219016/7  Edificio Carbomoc Casa n° 542, Bairro Macuti, Distrito de Boane

Cidade de Nampula Caixa Postal n° 27 Tel.: +258 23 323 999 Telefax: +25 882 333 2290
Telefax: +258 25 220 608 Cidade de Chimoio Provincia de Maputo
Cidade de Tete
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