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1 INTRODUCTIONAND READEROGS GUI DE

The development of this~ederal Republic of Nigericdustainable Development for AlISEforAll) Investment
Prospectus (IPyvas supported bythe Ecowas Center for Renewable Energy and Energy Efficiency (ECREEE), the
EuropeanUniond $EU) Technical Assistance FaciliffAF) and the African Development BakfDB). The Federal
Government of Nigeria thanks these donors and the teams that provided the inputs for this IP.

1.1 SUSTAINABLE ENERGY FOR ALL (SEFORALL)

The Nigeria IPis the last productof the c o u n tSEfgrAll process. hunched by thetnited NationsSecretary

General BarKi Moon in 2010, SEforAll aims, by 2030, to achieve universal access to modern energy services, to
double the rate of improvement in energy efficiency, and to double the share of renewable energy in the global energy
mix. Individual counties were to define national goals within the framework citiebal goals.

Ni g e pathaodtte IP began with a Rapid Assessment exerciengR012, and continued with the development of

national renewable energy (NREAP) and energy efficielNHAP) action plans. These were followed, in 2014, by

the development of the Action AgendaEforAll AA) s et t i SEforAN vigioa and abfestives (see Table 5)

and defining priority actiongo achievethem The Investment Prospectus is intended identify investment
opportunities in projectsonstitutingthe priority actions (see Section®1.1.2) hat wi | | adgEadle Ni g
objectives.

Nevertheless, the IP is not an investment docurpentse It is meant to be a conversation startetween project
developes (be she from the private or public sector) and potentially interested invé€fte second versioprovided a
snapshot of th&EforAll marketplace in the second half of 2017, with a focus onteear investment opportunities. It

is, however, meant to be a living document, and the Government of Nigeria has identified as a priority program to
enhance the enabling environment for the mtsjehe establishment of Secretariat to track existing projects, identify
new projects, and bring both to the attention of potential investbhis, the &' version of the IP, includes projects
identified by the GoN in 2018, identified by an asterisk #&fjer the Project number which precedes the project
description in Section 3.1.

1.1.1 Organization of the Investment Prospectus

The IP islaid out inthreeparts,Part 1 i s this introducti oanoeridwofthteader 0
country, its e&conomy,and enabling environmefdr clean energy investment, called the Investment Thesis. It is meant

to providecomplemerdry information to theéNigerian Power Sector Investment Opportunities and Guidelfoeshe

potential investor. As with that document, hyperlinks are providedhtat are deemed the most important legal and

policy documents and studies for agial investor in th&ligeriaclean energy sector.

Part 3 presentsn the form ofindividual fiches profiles for projects developed by the private and public sectioos.
identify projects, dvelopersvere contacted through thentities known to be wé&ing to developSEforAll-consistent
projects: the German NG@I1Z, USAID's Power Africa program, UNID®hydro training center, tHeederal Ministry

of P o weMoP) Renewable Hydro Department, as well aglected stategovernments indicated by
FMoP. Invitations toan August 2017 Financing Workshop in Lageentto the Manufacturers' Association of Nigeria
(MAN), Nigerian Economic Summit Group (NESG), Renewable Energy Association of Nigeria (REAN), Lagos
Chamber of Commerce, and the Nigeria Asgtmiaof Chambers of Commerce, Industry, Mines, and Agriculture
(NACCIMA) requestedhat invitees provideroject informationin the project fiche formatwhich was attachedrhe
Federal Government of Nigeria thartkese organizations for their collaboratio

1.1.1.1 Private Sector Fiches

The project developenepresented herare then seltselected and the information in the individual project fiches
(Section 3.) is presented, @swas submitted by the developersOnly those projectdacking sufficient project
information for an investor to determine whether he might be interestedhich lacked developer contact information
were not included.

No attempt was made to edit the information provided, since the style and mode of expression used by the developer
can provide important additional information to a webklinvestor about her capabilities.

The private sector fiches are organizetb ifour categories, or pipelines: -gmid, off-grid, bioenergy, and energy
efficiency. Twentytwo of the twentysix projects for which there are fiches are -gffd projects primarily
photovoltaic minigrids This is, in part becausmany bilateral donors have both developed pilot projects and
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supported the Nigerian Government in the development of an approach and regulatory framework calibrated to attract
private investment. This includes a very light regulatory regime for propddisss than 1 MW no licensing is
required, only notification of the government by the developer. As importantly, it is understood that tariffs must be
costreflective and almost certainhjigher than thosehargedo grid-connectd customers.As a resllt, there has been

a significant amount of entrepreneurial activity in the-giffl space including third-party private investment. This

trend should be accelerated by thel to calculate costeflective tariffs(as well as thenini-grid regulationsprovided

for developer®n the website ahe National Energy Regulatory Commission (NERC).

1.1.1.2 Public Sector Fiches

There are two sets of public sector fiches. The first comsglircontaingrojects which are owned by federal or state
governments By andlarge, these projects have had some project development work done. The largesif group
projects are located akeventeen existing irrigatiéfitood controldamsand have had feasibility studiggerformedand
engineering designompletedfor hydroelectricoower connected to the gridThe sites aregjntly controlled by the
Federal Ministry of Water Resourcesdathe Federal Ministry of Power. h€ plan is to solicit bids from private sector
groups to build and operate these grishnected facilities as noessions.

The second set of public sector fiches are for projects to improve the enabling environment for private sector
investment inSEforAll-consistent clean energy projectseginning, as noted above, with support for SEforAll
Secretariat The target audience for these fiches are multilateral and bilateral development and philanthropic
organizations

! http://nerc.gov.ng/index.php/home/operators/mini-grid
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2 THE INVESTMENT THESIS
2.1 COUNTRY OVERVIEW
2.1.1 Country and Economic Overview

2.1.1.1 Geographicand Demographic Background and Impact on the Energy Sector

The Federal Republic of Nigeria is located in the West Africa region and has a land area of 923, T#g&lcountry
comprises 36 tates and the Federal Capital Territory (FCT), Abuja. The statetitute the second tier of Government
and are further sublivided into 774 local Governmenrdseas

Ni geriads Popul ation i s t hel9ndlliorpedple and stil gyosvieg at an averagk ef Wo r
2.5% per annum. AccordingtoUned Nati ons projections, Nigeriabds popu
the next 20 years. The largest country in Africa, Nigeria accounts for nearly half the total population of West Africa and
more than 15% of the total population of the entiffrican Continent. Nigeria represents over 65% of the effective

West African market and remains the most competitive destination for the establishment of medium and large

manufacturing industries.

Table 1: Country geographic and demographic background

Indicator / Criteria Valuei Assessment Statement
Area (knf) 923,777 krh
Population (million) 190*
Population growth (%) 2.4%
Share of rural population (%) 51%

Sources: World Bank / ECOWREX

*estimates from various sources

Nigeria is well endowed with resources in both renewable andrevmwable energy which constitupart of the
potential solutiongo address existing energyallengem particular, power shortageshese sourcesupport the drive

by the Federal Governmeto increase the installed capacity of the country significantly by the year 2030 and beyond.
The following map shows the energy resourcawvailable acrosthe country.

2 The Nigerian Power Sector Investment Opportunities and Guidélifesieral Ministry of Power, Works & Housing, June
2016
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2.1.1.2 National EconomicBackground

In 2017, he Nigerian economy officially returned to its tdecadedong trajectory of growth from after 4 quarters of
recession, with growth for the year predicted to reach 3284, by a recovery in oil production from a contraction
partly linked to attacks on oil pipelines by the Niger Delta Avengers (NDA) militant group in the Niger Delta. Oil
production had been reduced from 2.11 mbb per day in the first quarter of 2016 to 1.69 mbb, fert deyof
September, 2017 had recovered to 2.0 per day!

In September 2016, the percentage of the population of Nigeria living below the poverty line was &#tndlion
peopl&. Poverty has remained high in rural areas, remote communities and among ifeesded households and
these cut acss the six gegolitical zones, with prevalence ranging from approximately 46.9 percent in the South West
to 74.3 percent in North West and North East.

Primary traditional agriculture remains the dominant economic activity, accounting for about 403® @hd more
than 60% of total employmen®ther key contributors to GDP are the wholesale and retail trade (19.90%) and crude oil
and natural gas (13.80%). These three sectors account for about 74.0% of total GDP. The manufacturing sector

’R. Asogwa, et alAfrican Economic Outlook

4 United States Energy Information Agency
5 UN Development Assistance Framework IV (UNDAF V) for the South Easpgétical zone in Awka, September 2016
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accounts for ol 4.0%. Nigeria has the following credit rating by international rating agencies in 2016: S&P B;
Moody's B1; Fitch B+

Table 2: National economic background

Indicator / Criteria Valuei Assessment Statement
GDP (current USD) 521.8 Billion
GDP per capita (USD) 2,864
GDP growth (%) -1.8
Human development index (index:rank/188) 152
Share of population under poverty line (%) 64%

Sources: World Bank 2016; and TAF Report 2015

2.1.1.3 Investmenti Regulatory and Enabling Instruments

Since the return to democracy, in May 1999, Nigeria has embarked on an economic reform program geared towards
more openness and liberalization. Consequently, Nigeria has become a top destination of Foreign Direct Investment
(FDI) in Africa, acrossvarious sectors of the economy. Nigeria has an open environment for foreign and national
investors. To promote a viable investment environment, Nigeria offers ébalaliced and competitive package of

fiscal incentives aimed at providirgcompetitive fiscal regne on foreign trade compared to other African countries.

Table 3: Investment i Regulatory and Enabling Instruments

Indicator / Criteria Valuei Assessment Statement
Governance (Mo lbrahim index) (index/rank) 46.5/10036/54
World Bank doing business index (rank) 145190

Sources: World Bank: http://www.doingbusiness.org/rankings?regionsabbranafrica

In the last few years, double taxation agreements hawveme effective betwedtigeriaand manyountries. These
agreements are aimed at achieving relief from double taxation

The private sector became the main engine for development while the Federal Government has undertaken bold
economic reforms that include:

1 Establishing the One Stop Investme@éntre (OSIC), an investment facilitation mechanism that brought all
relevant governmental agencies in one location to streamline the provision of services to investors;

1 Investors are guaranteed an unconditional transferability of funds;

1 Investors are guanteed the free importation and convertibility of foreign currency;

As a result of the above, Nigeria was among the very first countries in the world to ratify the International Centre for
Settlement of Investment Disput@€SID) convention and was the first African country to adopt the Model Arbitration

Law andConciliation Rules elaboratedybthe United Nations Commissian International TradeBoth Standard and

Poor Evaluation Agency (S&P) and Fitch hayieen Nigeria alongot er m soverei gn -6r edviht | ea
Moodyds has assigned the country a rating of Ba3. S&P
among the reasons for the rating.

Investment incentives particularly targeted for thergpesector, include:

1 A 3-5-year tax waiver granted to companies that manufacture transformers, meters, control panels, syitchgea
cables and other electrieadlated equipment, which are considered pioneer products/industries;

1 Power plants using naturghs pay corporate income tax at a reduced rate of.30%

1 The primary legislation governingnvestment and investment incentiviesNigeria is the Nigerian Investment
Promotion Commission Act(NIPC) No. 16 of 1995It establishes the legédundation for a very liberal and open
investment framework. It is a cresectoral legislation that aims to encourage inflow of foreign investments in all
sectors of the economy and allows foreigners to invest and participate in the operation of aiay Migerprise
without any restriction. The Act also allows 100% foreign ownership of firms and repatriation of profits/dividends

Power Africa (2015) Investment Brief for the Electricity Sector in Nigeria
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to home country in any convertible currency. However, in the oil and gas sector, investment is limited to joint
ventures or pductionsharing agreemerftsOther important legislation:

1 Foreign Exchange (Monitorinand Miscellaneous Provisionagt (FEMMP), 1995: FEMMP is complementary to
the NIPC Act, as it eased restrictions in foreign exchange dealings and creates an autonomous Foreign Exchange
Market and enables funds transfer without prior approval. It also opened up the Nigerian capitatanfarkegn
portfolio investment: any foreign exchange purchased from the Market may be repatriated from Nigeria without
hindrance, thus foreigners are allowed to invest in, acquire, dispose of, create or transfer any interest in securities
and other monegnarket instrument in foreign or local currency.

1 Companies and Allied Matters AGAMA) 1990: requires prospective investors in Nigeriarémister with the
Corporate Affairs Commission (CAC) as one of various types of companies: public or private liability company,

etc.
1 Nigeria Export Processing Zone AProvides details of regulatory and supervisory requirements necessary to
promoteeff ci ent and profitable operations in Nigeriads Fr

A summary of someincentives available for investors in Nigeria are presented in the NIPC website:
http://www.nipc.gov.ng/index.php

2.1.2 Investing in the Energy Sector in Nigeria

To increase per capita electricity consumption and expand electricity access, the Federal Government of Nigeria is
encouraging investment in generation capacity, distribution systems and in developing all forms of eneegy Sear
the Nigerian Power Sector Investment Opportunities and Guidelifeteral Ministry of Power, Works & Houngj.

2.2 ENERGY SECTOR

2.2.1 Characterisation of the Energy Sector

Nigeria's energy consumptioins based orbiomass (8.3%), followed petroleum product$10.26), by natural gas
(2.7%)andelectricity (1.9%)® Over 50 million metric tons of fuel wood is consunathually, predominantly in rural
areas where alternative fuels for cooking are limited or absent.

The Organisation of Petroleum Exporting Countries (OPEC) currently rates Nigeria as Africa's largest oil producer with
about 37B bbls of proven oil reservaslal87 TCF of proven natural gas reserves. With an average production between
1.8 and 2.4M bbls of oil per day, Nigeria was the worl
2013.

The energy sector in Nigeria is characterised by ovploéation of forest resources (wood fuel represents more than
81% of total energy consumed). The deficit of refining capacity in Nigeria brings high dependence on imported oil
products while the potential oénewablesnergy sources is not sufficientlywiddoped.

Nigeria is among the leading exporters of crude oil in the world, but it imports about 85% of its refined petroleum

products due to low capacity utilisation of its oil refineries (around 65%). The price of diesel was deregulated in 2009,
which spgnificantly increased the cost of private electricity generation. Nigeria also exported more than 8% of globally
traded liquefied natural gas (LNG), making it the world's fourth largest LNG exporter in 2012. In 2014 total Nigerian

primary energy supply we34.71 Million tons of oil equivalent (Mtoe), excluding electricity trade.

Table 4: Energy sector background

Indicator / Criteria Valuei Assessment Statement (201%
Primary energy supply (Mtoe) 139.37(Mtoe)
Primary biomasenergy (Mtoe) 111.57(Mtoe)
Primary renewable energy including hydro (Mtoe) 0.49(Mtoe)
Primary fossil energy (Mtoe) 27.31(Mtoe)
Final energyconsumptiortotal (Mtoe) 120.53(Mtoe)

NIPC

8 www.iea.org/statistics/topics/Electricity/ Electricity Statistics
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Final electricity demand (TWh) 25.09(TWh)

Sourceshttp://www.iea.org/statistics/statisticssearch/report/?year=2015&country=Nigeria &product=Balances

2.2.2 Policy, Institutional and Regulatory Framework

The Federal Ministry of Power, Works and Housing (FMPWH) is responsible for ensuring a robust power sector that
fully supports the socieconomic needs of the Nation. The main role of the Ministry is initiation, formulation,
coordination and implementatiaf broad policies and programmes on the development of electricity generation from
all sources of energy.

There is a large gap between electricity demand and su@plyent power demand is estimated at 17,520 MW
including latent anduppressedemand, gainst7,500MW peak generatiohin order to attract the private investment
needed to bridge this gap, the power sector has adomesi reforms. The enactment of tlgectric Power Sector
Reform Act 2005 (EPSRIpid a solid foundation fothe Federal Gvernment power sector reform and privatization
programme.

The reformled to the unbundling of the National Electric Power Authority (NEPA), which became Powemglold
Company of Nigeria (PHCN) consisting of 18 new successor companies including 6 generation companies, 1
transmission company and 11 distribution companies.

The EPSR Act of 2005 established the National Electricity Regulatory Commission (NERC), NRgkidlectricity
Trading (NBET) the Rural Electrification Agency (REA) and other agencies as key institutional players to achieve the
core objectives of the reform programme.

g Regulated by NERC
Successor i Paymentfor
Privatized i Bulk Power sent to Grid
GENCOS i
Payment for
Electricity received
NIPP
: Payment
GENCOS Pa;/o”r‘e"t P

i billing
Transmission :

H Company

Private i Bulk Nigeria
IPP j Powe . acc.

GENCOS SenttoGhd To Load Allocation

N Enforcement, Testing & Certification

by NEMSA
Gas Suppl
i Gas
Producers
Payment for Gas

Structure of the Power SectoPost Reforrtf
Nigeria has a series of sectevelopmentp ol i ci es and strategies, which suppc
SEFORALL objectives of universal energy acsegsloubling the share of RE altE by 2030 These strategies and
activities are summarised in the following:

1 Policy Framework:
- National Water Policy, 2004
- National Gas Policy, 2017
- National Electric Power Policy, 2001
- National Energy Policy 2001, 2003
- National Renewable Energy and Enerqy Efficiency Policy, 2015

®The Nigerian Power Sector Investment Opportunities and Guidelines - Federal Ministry of Power, Works & Housing,
June 2016
Ibid.
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http://www.petroleumindustrybill.com/wp-content/uploads/2017/06/National-Gas-Policy-Approved-By-FEC-in-June-2017.pdf
http://www.petroleumindustrybill.com/wp-content/uploads/2017/06/National-Gas-Policy-Approved-By-FEC-in-June-2017.pdf
http://wacee.net/getattachment/21cca4e4-ef1b-4c59-8501-98b3e8624b88/National_Energy_Policy_Nigeria.pdf.aspx
http://wacee.net/getattachment/21cca4e4-ef1b-4c59-8501-98b3e8624b88/National_Energy_Policy_Nigeria.pdf.aspx
http://www.power.gov.ng/download/NREEE%20POLICY%202015-%20FEC%20APPROVED%20COPY.pdf
http://pwh.gov.ng/download/ABRIDGEDNIGERIANPOWERSECTORINVESTMENTOPPORTUNITIESANDGUIDELINES.pdf
http://pwh.gov.ng/download/ABRIDGEDNIGERIANPOWERSECTORINVESTMENTOPPORTUNITIESANDGUIDELINES.pdf
/Users/pjd/Dropbox/Consulting/MWH/Nigeria/Contract%20and%20Adminstrative/Reports/IP/11%20January%20Draft/renextstepsinnigeriaipandroadshow/The%20Nigerian%20Power%20Sector%20Investment%20Opportunities%20and%20Guidelines%20-%20Federal%20Ministry%20of%20Power,%20Works%20&%20Housing,%20June%202016
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- Nationally Determined Contributio(NDC) - 2015

- Rural Electrification Strategy and Implementation Plan (RESIP), 2016

- Regulation on Feeth Tariff for Renewable Energy Sourced Electricity in Nigeria, 2015
- Petroleum Act 1969

- EPSR Act 2005

- National Policy on Public Private Partnership, 2008

- Infrastructure Concession and Regulatory Commission Act 2005

- Rural Electrification Policy Paper, 2009

1 Federal Government of Nigeria (FGN) strategies and plans

- SEforAll Vision 30-30-30

- National Integrated Infrastructure Master Plan, 2014
- Nigeria Biofuel Policy, 2007

- National Gas Policy Master Plan, 2016

- Power Sector Reform Road Map, 2010

- The Nigerian Power Sector Investment Opportunities and Guidelines, 2016

- Immediate and Long Term Strategies for the Water Sector {2036), 2016

- Potentials and Investment Opportunities in Hydropower Projects in Nigeria, 2016
- Power Sector Recovery and Implementation Program, 2017

- Economic Recovery & Growth Plan, 262020

2.3 ENERGY SECTOR TRAJECTORY

2.3.1 Electricity Sector

Originally, the Nigerian electricity sector had been charesetdrby a vertically integrated, stadened utility structure,

with National Electric Power Authority (NEPA), responsible for most of generation (aside from a fepowered
independent power producers (IPP) that sold power to NEPA), transmissiontaibdtiti;. The Nigerian power sector
privatisation began in 2005. In the first stage of the reform process, which eventually led to privatisation in 2013,
NEPA was restructured as the Power Holding Company of Nigeria (PHCN). During this process, NEPhurattaal

into generation and distribution companies and a transmission company. In 2013, the PHCN generation and distribution
corporations were privatised into 6 Generation Companies (Gencos), Transmission Company of Nigeria (TCN, with the
System Operatoaind Market Operator residing within TCN), the Nigerian Bulk Electricity Trading Plc (NBET) and 11
Electricity Distribution Companies (Discos).

Ni geriads 36 States can be <classified into 3 broad ¢
economic wealth and growth, thanks to hydrocarbon resources, and with better access to electricity and other forms of
modern energyas most othe infrastructure of the region is quite viable; the central States, including and up to FCT,
have medium levslof economic wealth and growth, but have less access to electricity and to other forms of modern
energy; the States in the North are less economically developed, with the consequent public services shortages,
including energy. Large citien the North ae struggling for better energy availability as the energy supply
infrastructures are not sufficiently developed to bring electricity from the sources of supply (predominantly gas from
the Southern States).

2.3.1.1 Large-scale Generation and Transmission

Ni g esmpawar&ystem is characterized by huge gap between supply and demand; current power demand is estimated
at 17,520 MW including latendnd suppressed demand, againS00MW peak generation. As a result, about 90

million Nigerians have no access to elagityi, according to the African Progress Report 2015. Of thisatectrified
population, 17 million people live in urban areas and 73 million live in rural areas. This means majority of-the non
electrified live in offgrid areaswhere grid supply is unecomical and may not be sustainable due to high cost of
constructing transmissianfrastructure.

Largescale power generation plants are owned by either the National Integrated Power ProjegtofNEP
Independent Power Producers (IPPs), wholly ownedStaye Governments and/oprivate companies/ individuals.

While some Independent Power Producers (IPPs) had previously existed in Nigeria, it was only during the privatisation
process that the NERC expanded licensing to about 70 IPPs, in order to imgrpesvir situation in the country.
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http://lawsofnigeria.placng.org/laws/INFRASTRUCTURE%20CONCESSION%20REGULATORY%20COMMISSION%20_ESTABLISHMENT,%20ETC.pdf
http://lawsofnigeria.placng.org/laws/INFRASTRUCTURE%20CONCESSION%20REGULATORY%20COMMISSION%20_ESTABLISHMENT,%20ETC.pdf
http://www.pwh.gov.ng/download/ENERGYMIXCHART.pdf
http://www.infrastructureppp.org/wp-content/uploads/2017/02/NIIMP-Report-.pdf
http://www.infrastructureppp.org/wp-content/uploads/2017/02/NIIMP-Report-.pdf
https://community.irena.org/rbsvc25562/attachments/rbsvc25562/News/97/2/National%20Biofuels%20Policy.pdf
https://community.irena.org/rbsvc25562/attachments/rbsvc25562/News/97/2/National%20Biofuels%20Policy.pdf
http://nnpcgroup.com/nnpcbusiness/midstreamventures/nigeriangasmasterplan.aspx
http://nnpcgroup.com/nnpcbusiness/midstreamventures/nigeriangasmasterplan.aspx
https://www.proshareng.com/admin/upload/reports/Roadmap%20for%20Power%20Sector%20Reform%20Full%20Version.pdf
http://pwh.gov.ng/download/ABRIDGEDNIGERIANPOWERSECTORINVESTMENTOPPORTUNITIESANDGUIDELINES.pdf
http://pwh.gov.ng/download/ABRIDGEDNIGERIANPOWERSECTORINVESTMENTOPPORTUNITIESANDGUIDELINES.pdf
http://www.waterresources.ng/wp-content/uploads/2017/02/Download.pdf
http://www.waterresources.ng/wp-content/uploads/2017/02/Download.pdf
https://www.ijser.org/researchpaper/Potentials-of-Small-Hydro-Power-in-Nigeria-The-Current-Status-and-Investment-Opportunities.pdf
https://www.ijser.org/researchpaper/Potentials-of-Small-Hydro-Power-in-Nigeria-The-Current-Status-and-Investment-Opportunities.pdf
http://pwh.gov.ng/download/14991674947496.pdf
http://pwh.gov.ng/download/14991674947496.pdf
http://nigeriaembassygermany.org/mosaic/_M_userfiles/Economic-Recovery-Growth-Plan-2017-2020.pdf

Ni g e dniveatdent Prospectus

The National I ntegrated Power Project (NIPP) is an int
shortages in the country. It was conceived in 2004 as -dréa$t public sectefunded initiative to dd new generation
capacity to Nigeriabs electricity supply system along
supply infrastructure required to deliver the additional capacity to consumers throughout the country. There are 10
NIPPs generating plants, with combined capacity,871 MW, scheduled for completion (for ongoing projects) and
privatisation by the FGN.

Many of the power stations in the South are old, some dating back to the T®@@shave suffered from under
invesment and significant lack of maintenance, and many have fallen into a state of disrepair. Others, likdll Afam |
would benefit from being completely rebuilt, as pyivate companies such &gbin Power which has received
significant private sector invasent.

The domestic gas infrastructure network is very poor and is primarily limited to the south of the country and unable to
supply additional generation plants without reinforcement. Extending the gas network far to the north of the country is
not reaistic, in the short term. A Soutie-North transmission line is, however, essential for the industrial development

of the North, including planned power generation plants on the route of the gas network. The priority in the gas sector is
to complete the awstruction of the missing pipelines and compression stations in the States of Cross Rivers, Enugu and
Delta, while doubling the capacity of the existing west axis pipe(Bee map, below)

7™ T \A ONDO
{ 1OGHN ’/

— Qil pipeline Intra-Country oil pipeline label
=== 0il pipeline (planned/under construction) Cross-Border oil pipeline label
— Gas pipeline Intra~Country gas pipeling label

=== (335 pipeline (planned/under construction) Cross-Border gas pipeline label

— Products pipeline ) Inta-Country products pipeline label
=== Products pipeline (planned/under construction) Cross-Border products pipeline label

The concentration of so many power stations in the soutthefcountry has created major challenges for the
transmission and disbiition of the power generatetihis concentration results in transmission losses and poor power
quality as the power is transmitted to distant consumers. There is a need to expaatiogeputside the south.
Specific opportunities have been identified.

Any increased generation capacity wodipendon the gas supply and transmission line inadequacies being addressed
and enabled to support increasgrergyflows. The sale of NIPPs is expected to attract further private sector investment
in plant operations, as already witnessed in the initial six FGN power station divestRetgsitly, Transmission

1 https://theodora.com/pipelines/nigeria_oil_gas_and_products_pipelines_map.html
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Company of Nigeria (TCN) has emtsad on a major transmiss expansion programme across the country, which is
receiving several donor and DFI (WB, AfDB, AFD and IDB) support with over USD 1.7 billion.

2.3.1.2 Renewable Energy Use

The National Renewable Energy & Energy Efficiency Policy (NREEER)y approved in May 2015; theural
Electrification Strategy and Plan (RESI®as approved in July, 201&egulationsfor rural off-grid systems and
connected rural mirgrids were approved earlier this yesiould further stimulate this emerging market. Regulations
for captive generation remain to be defined.

The Government of Nigeria has established aggressive goals for renewable energy, aiming to exgandegtield

RE capacity from 1800 MW in 2015 to 13,800 MW in 2030, including 3900 MW of PV genetafltwe straegy for
achieving these goals relies heavily on the private sector to finance and implement RE generating capacity; both grid
connected and for rural areas, the latter through-grids (i.e., integrated generation and distribution systems) and
solar hone systems. To enable this participation, the Government has created legal and regulatory frameworks for both
grid-connected and staradlone RE electricity generation projects.

The rules make it possible for private, independent power projects (IPP4) REsgenerated energy to the Nigeria

Bulk Electricity Trading Company (NBET) or to the private electricity distribution compardes, eventually, to

wheel their electricity over the transmission system to sell directly to large customers. In 2016; thepiPP
approach, NBET signed fourteen Power Puchase Agreements (PPAs) with private developers for a total of 1,200 MW
of PV-generating capacity.None of the projects has as yet come on line, owing principally to unresolved issues
stemming from theilberalization and privatization of the electricity sector, discussed in section 2.1.1, above. The World
BanksupportedPower Sector Recovery and Implementation Program was launched last year to

resolve these problems.

A parallel collaboration between tiig&oN and UNIDO to offer concessions to private developers to build and operate
seventeen generating facilities based on existing irrigation dams (see p. 91, below) attracted a large number of bids in
the beginning of 2018, in response to a solicitatiorttferfirst six concessions.

The development of frestanding solar mingrids for rural areas has had somewhat more success, as a number of
bil ater al donors have supported successful pil ot proje
(NESP), which has developed privatebwned and operated pilot migrids in collaboration with 5 Nigerian states,

while at the same time providing support to the GoN to develop a policy framework and tools to foster substantial
private sector involvemenhithe development of misgrids. These notably include a tool, available on the Nigeria
Energy Regulatory Commission (NERC) web site, to enable developers to calculate thevedsty (a critical

regulatory criterion) tariff needed for a proposed rgjiridl.

2.3.1.3 Urban Distribution

The Discos became operational (as privately entities) in November, 2013. All Discos are still engaged in customer
enumeration and metering audits, as data inherited from PHCN is unreliable. Currently, customer numbers are
estimded. The Nigeria ElectricitiRegulatoryCommission (NERC) has not accepted the estimates due to very small
population sizesln 2012, total system losses were about 304ring the distribution privatisation process, NERC
adopted the level of losses as acemaluation factor, and continues to emphasize loss reduction in its regulatory
approach, encouraging Discos6 initial steps in the rat
factors is low metering coverage. The Credit Advancgnteat for Metering Implementation (CAPMI) scheme is an
excellent initiative to bridge the metering gap across Nigeria. For its success, it is crucial that Discos complete their
metering audit and customer enumeration exercises. There are also no omelgdk meters on the distribution side

of the interfaces with transmission. In the previous, vertically integrated NEPA, such meters were not needed, the GoN
is addressing this issue, in part with a planned program profiled in thigelRil tariffsreflectthe costs of the entire

value chain for the Nigerian Electricity Market. The cost componemtsideredn constructing the domestic retail

tariff through these steps in the value chain are:

12 NigeriaSEFORALL Action Agenda
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1 Electricity supplied through Wholesale Contracts and PPAh&supply of wholesale electricity injected into

the transmission network

Transmi ssion Use of System (TUOS) charge to TCN for
supply point(s).

Electricity distribution through the local distributioetwork owned and operated by the Disco/retailer.

Marketing, metering, billing and revenue collection (retailing).

Institutional charges

FGN tariff subsidy targeted at vulnerable tariff classes (R1 and R2).

=

=a =4 4 =4

2.3.1.4 Rural Electrification

It appears that Dissoare unwilling to undertake grid rural electrificatioievelopmentpartly due to network
constraints, but also due to low residential tariffs, that make it commercially not viable. Eko Disco has a strong urban
electrification drive with a target of increiag their customer base from about 580,000 currently to 1 million over the
next 10 years (lkeja Disco may be similar). Other Discos are bound to undertake urban electrification only in areas
where the network strength is sufficient. Due to the challeDiges are facing, as outlined above, they are not willing

to undertake offyrid rural electrification projects.

The Rural Electrification Agency (REA) is the Federal Government of Nigeria agency with responsibility for providing
electricity to rural commuities in Nigeria. It is an agency under the Federal Ministry of Power, Works and Housing
(FMPWH) with responsibility to provide access to reliable and affordable electricity supply for rural communities. The
agency has capacity to mobilize capital fortaumed public and private sector investment in rural electrification
development in Nigeria for improved living conditions in the rural areas through enhanced agricultural, commercial,
industrial and domestic activities. Their mandate is to promoteactification in the country.

They coordinate rural electrification programmesgtie country and administer the Rural Electrificatiamé (REF)

which promotes, supports and provides rural electrification through Public aratePB8ector Participatio(PPP).

Where RE options are viable, they also implement these systems. They have already deployed around 10,000 PV street
lights in Nigeria. REA has encouraged and promoted the establishment of Rural Electricity Users Cooperative Society
(REUCS) to enableural communities to own, operate and maintain their networks.

2.3.2 Petroleum Products / LPG

Nigeria has the largest gas reserves in Africa. It is thought that abundant, low cost gas can and will deliver high inward
investment, high quality jobs upstream, petremical and fertilizer industries, low cost (open cycle GT) electric
generating capacity and exports of gas to its neighbours along the West African pipeline, as well as increasing sales of
liquid natural gas (LNG) to the industrialized and industriaizcountries of East Asia and Europe. Recent data from
NNPC shows that, at present, there are roughly 244 active oil and gas fields in,Migstiaf which are producing oil

where gas is a bgroduct that is rénjected to maintain reservoir pressuseparated from the oil at the wellhead and

piped to a gas treatment plant, or flared.

The development of a truly national gas transportation grid reaching a majority of cities outside theilDeliee

some time rural Nigeria, ismostlikely to take lomger period Furthermore, in the immediate past-price-crash era,
TCN6s only practical option wild.l be the r ej-acaleeeffoatt i on
needed to make the Discos functionahibigh priority of the currenadministration.Current efforts by NNPC will

allow privatelyowned CNG/IPP developets access secutlegas supplies at affordable pricélsis will enablelarge

scale CNGpowered embedded and captive generatidrecome a real option.

Embedded generatichas the enormous advantage for the Discos of providing local voltage and frequency support, and
in some cases, additional supply. @ffd power will come from either CNG/PV hybrid or diesel systems, or less
likely, one or more biduels. The main consimt for CNG will be the availability of secure gas supply and its
transmission and distribution costs, which are a function of distance t the nearest gas pipeline.

2.3.3 Biomass and Traditional Energy Usage

The conversion of biomass to energgs significantpotential in Nigeria, given the large availability of biass
resources in the countryihe largescale development of agriculture for power generation will require that both
government and industry continue to shift attention from their historic lases fotaash oil revenues. Out of the 92.4
million ha of arable land in Nigeria, only 28.2 million heeactually under cultivation. According to the FAO, of the 2
million ha estimated irrigable land, only about 220,000 ha orar&arrigated. Nigeria is paicularly gifted with
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biomass waste and residues that can be used to meet the energy needs of the population. The country is world leader in
cassava production, the 3rd largest producer of groundnuts, 3rd largest producer of palm oil and palm kernel (Agbro
&Ogie, 2012). Nigeria provides a significant part of the world production of cacao, coffee, rice, millet, sorghum,
cashew nuts, coconuts, sesame, sagae, sweet corn, and soybe@hese crops produce large amount of wastes and
residues that are burned the production fields or dumped on land or in rivers.

In addition, municipal waste, slaughterhouses, and aquatic plants produce substantial waste streams that could be
converted into valuable energy feedstocks. For this to happen, there is a needd@adsnap the resources, to define
sustainable business models and investment profiles for utilizing them, and to inform local actors of the business
opportunities. Specifically, the private and public sectors should have access to reliable infothatianking sector

should be informed about the potential and risks involved with modern bioenergy and educated in the evaluation of
sustainability of biomass projects; and policy makers should be made aware of the need to foster a modern and
sustainable bioenergy sectdihe utilization of these wastes would resolve many environmental issues around waste
disposal issues. It would increase hygiene, reduce health risks, and avoid the depletion of soils. Finally, it would
provide modern energyesvices to the population. The potential for electricity production from agricultural residues far
exceeds the demand in all the ECOWAS countries except Cabo Verde, as outlined the ITLIS/JUEMOA study (2008).

2.3.4 Energy Efficiency and Demand Side Management

Whlie tolver @ ment is working to increase capacity o
enuser si de thwdghetnheer gmnge teefrf i ci ehdent IEEledpragtiaoss t
EE in Nigeria include:

n the
O pron

T Pbicy and regulation addressing the use of energy

use. Private and public institutions should be enc
policy. The governaktoty chor mpukl iid imaxntdictad tei opnrsi va
organi zations to establish an energy management der

T Awar enesst acaretartiibomt e t o a wider and deeper under st
behaviour s.

T Traiwmfi ngddi ti onal personnel dradc cerl err ayt ee ft fhiec ideervceyl o
efficiency.

T Limitations on i-mpodt atpipdn antesethbhnt hi nder t he
appliances.

T Research and meemerndgykkewpe ngooprovide data and anal
energy efficient economy
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consume. The wuse of prepdaibd metee rDsi srceeaemihlayoifidnet rpo
consumers to use energy efficiently.

T Financing to allow poorer Ni gerians to purchase LE
make economic sense, but are not financially feasi:@k

2.3.5 Energy Efficiency in Electricity Generation

Most power plants operated by Gencos are Open Cycle Gas Turbines (OCGT). Typically, heated exhaust gases from
these generators are discharged to the atmosphere, wasting significant heat energy. The @adrali ofithe energy
in the gas by this cycle is rather low, typicaly to 30% This is particularly true of the larger gas turbines.

A modern Combined Cycle Gas Turbine (CCGT) can convert 4p t060% of the energy content of the fuel (natural

gas) into electricity. A CCGT is essentially an electrical power plant in which a gas turbine and a steam turbine are used
in combination to achieve greater efficiency than would be possible independently. The gas turbine drives an electrical
generator. Thénigh temperature gas turbine exhaust is then used to produce steam in a heat exchanger (called a heat
recovery steam generator) to supply a steam turbine whose output provides the means to generate more electricity.
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2.4 SEFORALL INITIATIVE
2.4.1 General Framework SEforAll

2.4.2 ECOWAS Framework - ECREEE

ECREEE was established by Regulation C / REG. 23/11/08 of the 61st session of the Council of Ministers of
ECOWAS with a public mandate to promote regional markets for renewable energy and energy efficiency. ECREEE is
supported and enjoys the legitimacy of the Governments of Benin, Burkina Faso, Cape Verde, Céte d'lvoire, The
Gambia, Ghana, Guinea, GuiAB&sau, Liberia, Mali, Niger, Nigeria, Senegal, Sierra Leone and Togo. (15 countries

of ECOWAS).

The ECOWAS Energy Misters appointed ECREEE to act3&forAll focal point in ECOWAS to take charge of the
development and implementation of tB&forAll Initiative. ECREEE has supported ECOWAS Member States in the
development of their NationgEforAll Action Agendas, inclding the National Renewable Energies Action Plan
(NREAP) and the National Energy Efficiency Action Plan (NEEAP). These documents provide an energy strategy and
trajectories, they are validated by each Government and supported by national policieselltithatSEforAll

National Action Agenda translates national policies into a strategic path, enabling each countrySBforddittargets

by 2030.

Following the development of tH&EforAll Action Agenda, ECREEE, in collaboration with its partners, hasldped

a framework to assist ECOWAS Member States in the development of their resgétftivall investment brochures.

In the current phase of theEforAll Initiative, ECREEE is supporting Member States to develop their investment
prospectus (IP).

ECREEEhas received support from the European Union (§BfprAll Technical Assistance Facility (TAF) to assist 8
ECOWAS Member States in the preparation of their investment prospectus: Nigeria, Sierra Leone, Liberia, Cape
Verde, Senegal, Togo, Benin and Coteaite.

The AfDB's SEforAll Africa Hub, in consultation with its partners, has developed guidelines to assist in the
development of thaction agendand the investmergrospectus, a guide to ass#ss quality of produced documents,
guidelines for stakehder consultatiosa and a concept note on IP. TE&EforAll Hub Quality Circle evimates the
contents of the IAN the case of Nigeria, AfDB is providing direct support to the development of the IP.

2.4.2.1 SEforAll progress in Nigeria

Nigeria conducted a Rapid Asssment exercise in June, 2012 with the support of UNDP and formally expressed its
support for theSEforAll initiative in August, 2012. The launching of the process of drawing up the Action Plans
(NREAP and NEEAP) and th8EforAll Action Agenda $EforAll AA) in the ECOWAS member states including

Nigeria took place in Abidjan in March, 2014. Followingpich a HighLevel Kick-Off of the process of developing

Ni g e SEf@Ml &Ps andAA was done on 1% August 2014 during the®INational Council of Power (NCOP)

meeting. The KickOff was presided by the Vice President, represented by the Honourable Minister of Poaver. T
Inter-Ministerial Committee on Renewable Energy and Energy Efficiency (ICREEE} e | o p e d SHioeAll Ni ger |
documentsafter series oftsak ehol der sé consul t at approved.byrth@ National Conrcit t s  we
on Power (NACOP) ori4th July 2016 in KadunaThe SEforAll Investment Prospectus had its offickaick-Off in

Abuja on March 1, 201and was approved by thé& 8lational Council on Power, chaired by the Honourable Minister

of Power, Works and Housing on"28ept. 2017 in Jos, Plateau State

2.5 ECOWAS FRAMEWORK - ECREEE

ECREEE was established by Regulation C / REG. 23/11/08 of the 61st session of the Councilstersviofi
ECOWAS with a public mandate to promote regional markets for renewable energy and energy efficiency. ECREEE is
supported and enjoys the legitimacy of the Governments of Benin, Burkina Faso, Cape Verde, Céte d'lvoire, The
Gambia, Ghana, Guinea, @e&aBissau, Liberia, Mali, Niger, Nigeria, Senegal, Sierra Leone and Togo. (15 countries

of ECOWAS).

The ECOWAS Energy Ministers appointed ECREEE to a@E®rAll focal point in ECOWAS to take charge of the
development and implementation of t8&forAll initiative. ECREEE has supported ECOWAS Member States in the
development of their NationgEforAll Action Agendas, including the National Renewable Energies Action Plan
(NREAP) and the National Energy Efficiency Action Plan (NEEAP). These documents@avignergy strategy and
trajectories, they are validated by each Government and supported by national policies. UltimatSkfotiAdi
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National Action Agenda translates national policies into a strategic path, enabling each countrySEforédttargets
by 2030.

Following the development of tHeEforAll Action Agenda, ECREEE, in collaboration with its partners, has developed
a framework to assist ECOWAS Member States in the development of their res@&ftivall investment brochures.

In the currentphase of theSEforAll Initiative, ECREEE is supporting Member States to develop their investment
prospectus (IP).

ECREEE has received support from the European Union 88irAll Technical Assistance Facility (TAF) to assist 8
ECOWAS Member States in thgreparation of their investment prospectus: Nigeria, Sierra Leone, Liberia, Cape
Verde, Senegal, Togo, Benin and Cbte d'lvoire.

The AfDB's SEforAll Africa Hub, in consultation with its partners, has developed guidelines to assist in the
development of théction Agendaand the hvestmenProspectus, a guide to asséss quality of produced documents,
guidelines for stakeholder consultatioand a concept note on IP. Ti&&EforAll Hub Quality Circle evimates the
contents of the IANn the case of Nigeria, #®B is providing direct support to the development of the IP.

2.5.1.1 SEforAll progress in Nigeria

Nigeria conducted a Rapid Assessment exercise in June, 2012 with the support of UNDP and formally expressed its
support for theSEforAll initiative in August, 2012The launching of the process of drawing up the Action Plans
(NREAP and NEEAP) and th8EforAll Action Agenda $EforAll AA) in the ECOWAS member states including
Nigeria took place in Abidjan in March, 2014. Followingpich a HighLevel Kick-Off of the process of developing

Ni g e SEfaMl &Ps andAA was done on 1% August 2014 during the®1INational Council of Power (NACOP)
meeting. The KickOff was presided by the Vice President, represented by the Honourable Minister of Poaver. T
Inter-Ministerial Committee on Renewable Energy and Energy Efficiency (ICREEE} e | op e d EHioeAll Ni ger |
documentsafter seried f st ak e h ol d érhesdécunentnveere latagptoved by $h@™ National Council

on Power (NACOP) ori4th July 2016 in Kduna The SEforAll Investment Prospectus had its offickaick-Off in

Abuja on March 1, 201@nd was approved by thé& 8lational Council on Power, chaired by the Honourable Minister

of Power, Works and Housing on"28ept. 2017 in Jos, Plateau State

2.5.1.1.1  Vision and Objectives

The Federal Government of Nigeria has defined targets according ®EtbeAll objectives, i.e., electricity access
rates, modern cooking fuels penetration, renewables penetration in electricity generation and energy efficieagy rates,
described in table 5 below:

Table 5: SEforAll vision and objectives up to 2030

2015 2020 2030
Target access rates to electricity (%)
National 40 75 90
Urban 65 75 95
Rural 28 60 85

Target access rate to butane as moderooking fuel (%)
Universal access to clean cooking equipment (% of households)

National 10 50 80

Urban Thc thc thc

Rural Thc thc thc
Target share of renewable in the generation capacity mix (%)

Hydro 27 30 46

Non hydro renewable 0 22 25

Fossil fuel 73 48 29
Target energy efficiency rates over 2012 baseline (%)

Electricity grid 38 20 10

Buildings 5 40 100

Industry 5 20 50

Households 20 40 100
Other targets

PV power plants connected to the 0 2,050 6,000

grid (in MW)
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2015 2020 2030

Hydro sites connected to tlyeid (in 1,245 2,805 5,900
MW)
Biomass power plants connected to 0 300 1,100
the grid (in MW)

Source SEforAll AA Nigeria (2016); Electricity Vision 30:30:30

2.5.1.1.2 Priority Actions

Energy Access 1 Toincrease electricity access from current levels to

2020

replace 80%

electricity mix.

0 An aggregate level of 40% (urban=65%, and rural=289
in 2015, and to 75% (urban= 90%, and rural= 60%) by

0 By 2030, the portion of the population living without
electricity will drop from 60% in 2015 t010%.
1 Toreplace, by 2020, 50% of traditional fireod consumption for
cooking by improved cook stove technology, and, by 2030, to

1 Work with the private sector to roll out LPG at affordable cost fqg
Nigerians by 2020 and subsequently up to 2030; by 2025 and 2
nuclear energy is expecteddontribute about 2.5% and 4%ttee

9 Electricity generation will increase from the present grid supply
5000 MW in 2015 to at least 32,000 MW by 2030

Energy Efficiency 1 By the end of 2015, efficient lighting (at least 5 times more effic

than incandescent lamps) will be used by 20% of households, i
2020, by 40% of households and in 2030, by almost 100%;

1 For highenergy consuming sectors (transport, power and indus
sectors), efficient energy technologies and other deraated
management measures such as peak load management and w|
progressively introduced, when possible;

1 Compared with the 2015 level, energy efficiency will increase b
least 20% by 2020 artdy 50% by 2030;

1 By 2016, energy audits will be compulsory for all higihergy
consuming sectors and public buildings.

Renewable Energy 91 Nigeria's electricity vision 30:30:30 is to achieve a technclogy

security;

electricity mix;

2020 and 2030 respectively;

electricity generation mix by 2030;

2030 respectively.

driven renewable energy sector that harnesses tlaisatésources
to complement its fossil fuel consumption and to guarantees en

1 By 2030, renewable energy is expected to have a 30% share in

1 To achieve a 27% and% contribution of hydroelectricity (both
large and smalhydro) to the nation's electricity generation mix b

1 To achieve a 2.5% contribution of wind energy to the nation's

1 To achieve a 20% and 19% contribution of solar energy (PV an
Solar thermB to the nation's electricity generation mix by 2020 ¢
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SECTION 3: THE FICHES
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LIST OF GOVERNMENT -OWNED PROJECTS AS OF July 5, 2017

Project Name

Lead Agency

Objectives

Project Description

Tender estimatgq
value (NGN
'000)

Call for
Expression of
Interest

(mm/yyyy)

Goronyo Dam Hydro

UNIDO/ Fed
Govt

Rural Power for
Productive Uses

This project is about incorporating small hydro popfant to

Goronyo Dam with a potential to generate at least 29.5 million KWk
a year. The dam reservoir stores water from Rima River in Gorony
Local Government Area of Sokoto State in the North of Nigeria

Unknown

unknown

Ikare Gorge Dam
(see projecfiche,
below)

UNIDO/ Fed
Gowvt

Rural Power for
Productive Uses

Ikare Gorge Dam was constructed by the Og@sun River Basin
Development

Authority. The dam is located about 28km North East of Iseyin, in |
Local

Government area of Oyo State. The ¢arion of the plant was
abandoned in 1982. Two turbines and generators are still in crates
the site but are yet to be installed

Unknown

unknown

Oyan Dam Hydro

UNIDO/ Fed
Govt

Rural Power for
Productive Uses

The Oyan dam small hydro power plant takes water from the Oyan
reservoir.

The dam is located in Oyan River, a tributary of Ogun River about }
Kilometers North of Abeokuta in Odeda Local Government Area of
Ogun State. The power plant is a non utilieéettricity generation
asset that was built in 1986 but has never been connected to the g
needs to be refurbished and put back to use.

Unknown

unknown

Mini Grid Solar Systen

Kaduna Govt

Rural Electrificatiof

The deployment of Mini grid Sol&8ystems is an initiative from the
Kaduna Power company given an approval in the Kaduna State 20
Budget appropriation. The plan is to commence with 3 local
government areas and target 100,000 households.

Unknown

unknown

Kaduna 215 MW Pows
Project

KadunaGovt/
KAPSCO

Power for Kaduna
State

The 215 MW Kaduna Power Plant will be reconfigured to be fuelleq
Liquefied
Petroleum Gas (LPG) instead of Low Pour Fuel Oil (LPFO) as earli
designed

Unknown

unknown

Wastel to-Power

Kaduna Govt/
KAPSCO

Power forKaduna
State

The Kaduna State Government has given approval for purchase of
units of Wastdo-Power Generators to be distributed across the 23
Local Government renewable energy source. They would generate

sumtotal of 1.5MW of power

Unknown

unknown
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Energy Efficiency in
Public Buildings

Kaduna State
Plan

Govt Buildings in
Kaduna State

The Energy Efficiency in Public Buildings will be carried out in all
public facilities in the State. This constitutes the administrative
buildings, schools, hospitalspurts, water facilities and streetlights.
The objective is to reduce energy consumption and ultimately depl
renewable energy technology for sustainable energy supply. The
public facilities in the State consume about significantly large portig
of the errgy supplied by the grid. This cost the State about N1.5
billion annually. If this project is successful, the next phase is to ea
replicate it across the State in both industrial/commercial and
residential sectors

Unknown

unknown
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LIST OF 17 HYDRO PROJECTS with existing dams from FMOP
PROJECT/ LOCATION PROJECT/ LOCATION c EIE,IQIA"I'AYT I(EkI\DN) ENE(SV?]E;(;%LD TENDER STATUS**

Rafin Soja Dam Taraba State 500 1,600,000 Unknown
Sulma Dam Katsina State 70.22 251,579 Unknown
Balanga Dam GombeState 690 4,539,000 Unknown
Gimi Earth Dam Kaduna State 1,672 12,096,132 Unknown
Ishapa Dam Kwara State 67 44.6 Unknown
Onipanu Dam Oyo State 45 29 Unknown
Mangu Dam Plateau State 70 5,518,800 Unknown
Ogbese Dam Ekiti State 1000 N/P Unknown
OgwashiUku Delta State 2000 9,198,000 Unknown
Adada Dam Enugu State 109 954,840 Unknown
Ivo Dam Enugu State 56 490,560 Unknown
Auna Kontagora Niger State 2384 21,024,000 Unknown
River Nun Bayelsa State 6000 175,250,000 Unknown
Otukpo Dam Benue State 1900 4,940,000 Unknown
Asejire Dam Oyo State 177 630,000 Unknown
Fikyu Dam Adamawa State 304.5 1,025,576 Unknown

lle-Ife Dam Osun State 2000 60,000,000

Notes: All 17 hydro projects are brown fields and FMoP is to release the bid documents, conséndé&o
through a consultant. The plaed management structure isancession agreement 230 years to a
successful bidder

Feasibility Studies and Engineering design of the hydropower has been completed by the Ministry of Power through Consultants.

The cam facilities are owned by the Federal Ministry of Water Resources (FMWR) and the Hydropower jointly by FMWR Federald¥l iPdstrsr.

FMWR has the water rights through her commission "Nigeria Integrated Water Management ComiiN$giivIC).

The River Basin Development Authorities has the right to assume water available for hydro plant all year (through water budgetivigltieempase dams)
5.  All the Hydropower plants are to be connected to the nearest distribution network (embedded generation)

pPwnNpE
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PROJECT FICHES

Project Name Technology | Size Application Location Cost Status Developer Contact

ON-GRID Nobel Ekajeh

Phoeniz Edison Oyo WE/ SMW Oyo u54.7M BP Phoenix Edison

OFF-GRID

Aces Akintomide PV 100 kW Mini-grid Ikorodu 0120k BP Self Aces Akinomide Farm

Ikot Edor & lkot Udo PV 80kWh Mini-grid/SHS Akwa Ibom $560.9k Eng. D./PPA Prince Albert Co. pracomil@yahoo.co.uk
Gungura Comm. RE PV 200kWh Mini-grid Bauchi $2.6M Eng. D./PPA Prince Albert Co. pracomil@yahoo.co.uk

Jos Industrial RE Proj. | Biogas/Solar | 2500kWh Ind. Mini-grid Jos $2.56M PreF/Eng. D. Prince Albert Co. pracomil@yahoo.co.uk

2MW Off-grid Solar PVs 2MW Hosp. Minkgrid Sokoto $2M PreF/site Greenado Int'l Lawal@greenadoltd.com
Solarhybrid Micro-G PV/Dies./Grid | 2.5MW/648k | Comm. Microg Lagos $3.8M Feas/site Ecowatt Nigeria owoeye@ecowatt.com.ng
Energy Access for All PV/EE NA Productive Uses | Lagos $10.8k BP/Eng. D. Ecowatt Nigeria owoeye@ecowatt.com.ng
Sunsmart PV 50kw PAYGO SHS Oyo $150k BP/Eng. D. Sunsmart Electric | sunsmart.electric@gmail.com;
Samtech Solar PV 34kW PAYGO SHS Rivers State $250k BP/Eng. D. Samtech Svcs. samtechict@yahoo.com,

1 MW Solar Power PV 1 MW IPP Ogun State $2M BP Treffen Nigeria info@treffen.com.ng

Hybrid Solar/Gas IPP PV/Gas 1MW IPP Abuja u2.5M Site Trevari Group iobande@trevarigroup.com
DiamondEstates PV 2.5MW/648k | SHS Eti-Osa 03.8M BP Triveca Real Estate] NA

Rooftop Power PV 3.5MW SHS Lagos $5M Eng. D./PPA d-ExcelChris RE julietodo@gmail.com

Deep Cycle Batteries Batteries NA RE Systems Ogun State $550k BP/Eng. D. Lagetronix Nigeria | femi@lagetronix.com

Lekki County Homes PV 5MW SHS Lagos ua4M PreF Megamound NA

Rumbu Industries 2 PV Hybrid 300kW B2B Kano U375k Tech D. /Bank Enerwhere SE emeline@enerwhere.com
Solar Powered Fueling | PV 60kW Filling Stations Abuja 700Kk BP Powercell Ltd. info@powercelllimited.com
Waret Green Bond RE NA Rural Electrific. National $250M BP/Eng. D. WARET burade49@yahoo.co.uk
Hybrid Solar & EE PV/EE/Integ. | 20MW Hybrid Retrofit National $50M BP/Eng. D. Solarcentric Tech. | tunji.iromini@solarcentrictech.con
IMC Plantation PV Selfuse 540MWh Rural Agribus. Delta State U600k PreF Solarmate Engng. | dotuntokun@solarmateng.com
SME Kiosk Solar PV NA SME Electrific. Lagos/Abuja 0114M Feasibility Africa CE Summit | a.gps.ltd@gmail.com

Smart Minigrid PV 300kWp Mini-grid Ogun State U1. 28 M/ 3 Business Plan VLT Solutions info@vltenergysolutions.com
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PROJECT FICHES

Project Name Technology | Size Application Location Cost Status Developer Contact

Usmanu Danfodivo

University Teaching Greenado

Hospital(UDUS) PVs 2MW Off-grid Sokoto $2M PreF Internationa, Ltd fyyabo@yahoo.com

Rubitec Nigeria,
Agboro Solar Hybrid PV/Diesel 60kW Off-grid Ogun State $427.82k Feas Ltd. bolades@rubitecsolar.com
Green Village Expansion] PV 2.25MW Off-grid Several $12.00M BP/Eng.D GVE Projects, Ltd. | info@gvegroup.com
Samtech Services,

Samtech PV/diesel 100kW Off-grid Lagos $1.24M Financing Ltd. Samuebriggs77@gmail.com
Monitoring

Energy Management Sensors N.A. Banks National $500,.00k PreF Morton78Limited aoadebanjo@morton78.com

BIOENERGY

SensoiEnabled Climate | Cookstoves | 1500 units Finance Abuja/Borno U7 I& BP Nextleaf Analytics | tara@nexleaf.org

ENERGY

EFFICIENCY

Energy MAP for Hotels | EE measures | 5SMkWh/yr Hotels Abuja ul. 61M BP SchimaticBlueE chima@schimaticblueenergy.corm

Industrial Cold Storage | PV 7000 units Commercial National u3.6k/t |BP VLT Solutions Ltd. | Info@vltenergysolutions.com

PUBLIC SECTOR

PROJECTS

Concession Bakalori Embedded

Dam Gen. 3MW Grid-connected Zampara State Studies/Eng.D./PPA dapshimaabubakar@gmail.com
Embedded

Concession Doma Gen. 1MW Grid-connected Nasarawa State Studies/Eng.D./PPA dapshimaabubakar@gmail.com
Embedded

Concession lkere Gorge| Gen. 6MW Grid-connected Qyo State Studies/Eng.D./PPA dapshimaabubakar@gmail.com
Embedded

Concession Jibiya Dam | Gen. AMW Grid-connected Katsina State Studies/Eng.D./PPA dapshimaabubakar@gmail.com
Embedded

Concession Omi Kampe| Gen. AMW Grid-connected Kogi State Studies/Eng.D./PPA dapshimaabubakar@gmail.com
Embedded

Concession Zobe Dam | Gen. 300kW Grid-connected Katsina State Studies/Eng.D./PPA dapshimaabubakar@gmail.com

Lake Chad Basin PV PV 10MW Grid-connected Borno State $10.5M Resource Studies fyyabo@yahoo.com

PV at Kainji HPP PV 30MW Grid-connected Niger State $53.99M BP/ESIEng.DPPA fyyabo@yahoo.com

PV at AFAKA for

Kaduna DisCo PV 20MW Grid-connected Kaduna $37.68M BP/ESI/Eng.D./PPA fyyabo@yahoo.com

PV at Federal Secretarig

Complex, Abuja PV 850 kW Grid-connected DF $1.50M BP/ESI/Eng.D/Feas fyyabo@yahoo.com
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PROJECT FICHES

Project Name Technology | Size Application Location Cost Status Developer Contact
Embedded

Adada Dam Gen. 109kW Off-Grid Enugo State Studies/Eng.D. dapshimaabubakar@gmail.com
Embedded

Asejire Dam Gen. 177kW Grid-connected QOyo State Studies/Eng.D. dapshimaabubakar@gmail.com
Embedded

Auna Kontagora Dam Gen. 2384 kW Grid-connected Niger State Studies/Eng.D. dapshimaabubakar@gmail.com
Embedded

Balanga Dam Gen. 690kW Off-grid Gombe State Studies/Eng.D. dapshimaabubakar@gmail.com
Embedded

Fikyu Dam Gen. 304.5kW Off-grid Taraba State Studies/Eng.D. dapshimaabubakar@gmail.com
Embedded

Gimi Earth Dam Gen. 1672kwW Off-grid Gombe State Studies/Eng.D. dapshimaabubakar@gmail.com
Embedded

lle Ife Dam Gen. 2000kW Grid-Connected Osun State Studies/Eng.D./PPA dapshimaabubakar@gmail.com
Embedded

Ishapa Dam Gen. 67kW Off-grid Kwara State Studies/Eng.D. dapshimaabubakar@gmail.com
Embedded

Ivo Dam Gen. 56kW Off-grid Enugu State Studies/Eng.D. dapshimaabubakar@gmail.com
Embedded

Mangu Dam Gen. 70kwW Off-grid Plateau State Studies/Eng.D. dapshimaabubakar@gmail.com
Embedded

Ogbese Dam Gen. 1000kW Off-grid Ikiti State Studies/Eng.D. dapshimaabubakar@gmail.com
Embedded

Ogwahi Uku Dam Gen. 2000kW Off-grid Delta State Studies/Eng.D. dapshimaabubakar@gmail.com
Embedded

Onipanu Dam Gen. 45kW Off-grid Oyo State Studies/Eng.D. dapshimaabubakar@gmail.com
Embedded

Otukpo Dam Gen. 1900kW Grid-Connected Benue State Studies/Eng.D. dapshimaabubakar@gmail.com
Embedded

Rafin Soja Dam Gen. 500kW Grid-connected Taraba State Studies/Eng.D. dapshimaabubakar@gmail.com
Embedded

River Nun Gen. 6MW Grid-connected Bayelsa State Studies/Eng.D. dapshimaabubakar@gmail.com
Embedded

Sulma Dam Gen. 70kW Off-grid Katsina State Studies/Eng.D. dapshimaabubakar@gmail.com

ENABLING

ENVIRONMENT

Technical Advisory Services to the Ministry of Power &ftforAll Activities

Technical Advisory Services to the Ministry of Power for Central Data Management System

Technical Advisory Services to the Ministry of Power for Jigawa Energy City
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PROJECT FICHES

Project Name

Technology | Size Application Location Cost Status Developer

Contact

TechnicalAdvisory Services to the Ministry of Power for Green Line revolvinfimrance facility

Technical Advisory Services to the Ministry of Power for Building Capacity at the Rural Electrification Fund

Technical Advisory Services to the Ministry of Power dlevelopment of deentralized grid systems
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3 PIPELINE OF SEFORALL PROJECTS

3.1 PROJECT INVESTMENT OPPORTUNITIES IN THE PRIVATE SECTOR

3.1.1 On-Grid Projects
PROJECT 1:

GENERAL INFORMATION

NAME OF THE PROJECT

PROJECT OWNER/
DEVELOPER

CONTACT INFORMATION

TYPE OF ORGANIZATION

PROJECT LOCATION

PROJECT DESCRIPTION

PhoenixEdisonAnambra

PhoenixEdisonLimited

Mr. Noble EKAJEH; noble@shiraan.com/ ekajeh@gmail.com
+234.817.740.2448

Phoenix Edison, a limited liability company,was incorporatedin
Nigeriawith RC 1301906n November 2015.

Nnewi, AnambraState NIGERIA

ShiraanLimited ( A S h i in acajunotipnwith Quincy Advisory Limited

( A Qu i andtled technicalpartnerChinaTian Ying Inc. (CNTY), seek
through PhoenixEdisonto developwasteto-energy solutionsin Ni g e |
rapidly growing metropolitan cities beginning with key identified states
suchasLagos, AnambraandOyo.

Progresso dateon PhoenixEdisonOyoincludes:

a) A LetterOf Intent receivedfrom the Oyo State Governmentpreparatory
to concluding a long-term MoU to build and run an 8 MW (200,000
metrictonnesperyear)WTE plantincludingthe collectionof waste.

b) An agreemenhasbeenfinalized with a provenwasteto-energy technica
partner, CNTY, to guide the development through feasibility to
constructionand postturnkey operation; c) Identified preferred supplier:
for local operationaland engineeringservices. Thesefirms are: Engro, thi
local affiliate of a Pakistanimulti-national and operatorof the PortHarcour
IPP; NetcoDietsmana local joint venture betweenDutch firm Dietsmani
and Netco, and; ASB Valiant, a provenindigenousservice provider. The
scope of services envisaged include technical services, Projec
Managementlocal EPC (Engineering, Procurement& Construction)anc
O&M (operations and maintenange)

d) Active interestfrom three private equity firms, Vital Capital, Aldwych
International and Synergy Capital, with a Letter of Interestreceivedfrom
one.

In addition,the technicalpartnerhasagreedto provide a letter of intent to

contribute 4% of the total project fee as equity in the project; Off-take
discussionsare underway in respect of finalizing a Power Purchase
Agreement(PPA) with both large industrialscustomerdor captive power
supply (preferredapproach) as well as with the network geographically
responsible DisCo (distribution company) for embedded powesupply
from thePhoenixEdisonplantdirectlyinto thearea
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TECHNOLOGY TYPE

EXPECTED

RESULTS/OUTCOMES

SPONSORO S

IN SIMILAR PROJECTS

The implementationstructure has the Phoenix Nigeria holding company
which provides seedinvestmentinto various affiliated SPVs involved in
powerproduction,wastecollection,managemenand recycling.

SPV 1:

PhoenixEdiso
nternational Phoenix Edison
100%

NigeriaHoldCo

SPV's 4 — 8+ SPV 3: SPV 2:
Phoenix Edison Phoenix Edison Phoenix Edison
Power Plants Waste Managers Recycling i

PhoenixEdisonOyois ajoint venturebetweernPhoenixEdisonLimited (the
HoldCo)- 85%,the Oyo StateGovernment15%.

The technologywe proposefor this project is the classical incineration
wasteto-energy (no pyrolysis nor gasification) for the simple reasons
that to datethis is still the bestand most proventechnology.
Furthermorethetechnologyis flexible andwell suitedfor avarietyof waste
streamsncluding:

A Municipal solid waste

A Commercialwaste

AIndustrialwaste

A Petrochemicalvaste

A Medicalwaste and

AlncineratorAsh
The technology to be deployedis a patented multi-grate incineration
technology by our technical partners,which has consistently delivered
90% availability while meeting both the emissionstandardsand power
output expectationsfor the various referencesprojects so far executed.
Incineration technology, comparedto the other newer wasteto-energy
options, has existed for 40+ years and is thereforethe dominant, most
provenand establishedechnology optionamongsexisting wasteto-energy
plantsworld-wide from mostequipmensuppliers.

The projectnominal installed capacityis 8. 7MW (7.4MWNet). The
estimatedannualgeneratioris 60,000MWh.
The IRR is 17.98%Expectedannual turnoverUS$16

E XCNTY hasin total 17 operationalplantsin Chinaand now throughthe

recentacquisitionof Waterleauof B e | g i wastebosenergy division
gainedanadditional7 more installationsworldwide includingsitesin
ShanghaandLiayouan(China),Antwerp(Belgium) andPitesti(Romania).
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PROJECT STATUS

PROJECT APPRAISAL
INDICATORS

EXPECTED COMPLETION OF
DEVELOPMENT PHASE
EXPECTED FINANCIAL
CLOSING BY

EXPECTED START OF
PROJECT

EXPECTED DATE OF
COMMISSIONING

Business Plancompleted

Prefeasibility, feasibility, risk assessmenrt mitigationandEIA/SIA: not
completed.

Q22017
Q32017

Q32017
Q1 2018

FUNDING STRUCTURE AND FUNDING NEEDS

TOTAL COSTOF
THE PROJECT (Euro)

FINANCIAL STRUCTURE
FOR THE TOTAL COST OF
THE PROJECT

SECUREDFUNDSFOR
TOTAL COSTOF THE
PROJECT (Euro)

FINANCING GAP (Euro)

PROCUREMENT MODEL

The investmentrequiremenfor PhoenixEdisonOyo plantisa 5 #illioh
of which Euro16.4 million is equity. The investmentconsistsof U 5
million for the plant and 4  4milon for the trucks and ancillary
infrastructurefor the wastecollection/ managementusiness.

Thereis no debtforeseerfor theprojectdevelopmenphase.
The foreseendebt/equityratio for the project implementationis
70%:30%.

A total of $970,000hasbeenexpendedn the venturein business
developmensofar.
No funds securetbr implementatiorat thistime.

A financinggapof US$76 million (98%of funding) exists

= of Furds Total Uses of Funds

1154000 % of Tatzl LS§000 %acf Total

Totd Debt 53977 OO% Power Plant EPC Costs 54 368 TO5%
Cortingency 1122 1.5%

Eqaity Feurance 240 0.3%
Phoenix Bdzon Mgera HolCo 19663 255% Dewelopment Costs 1000 13%
Fnambra State Gowermnment 2313 30% Dewelopment Fee 3500 45
Local Partrer - Servce hbtes 1157 15% Wiazte Management nfrastructune 5 E00 T3E
Total Y7109 10010% Constuction Revenues -4 -0.4%
T & Other Tases Payable 1178 1.5%

Other Project Costs 1800 19%

Up-fortloan &es 1080 1.4%

Loan commiment fes 3 06%

DERA 3D 4.3

Loan mterest During Construction 41 5.2%

Total TS A00.0%

The PPA’s is expected to secured by direct negotiation.
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3.1.2 Off-Grid Projects

PROJECT 1.

GENERAL INFORMATION

NAME OE THE PROJECT ACES AKINTOMIDE HATCHERY OFF GRID POWER

PROJECTS
PROJECT OWNER/ DEVELOPER ACES AKINTOMIDE FARMSENTERPRISES, NIGERIA
ljede-Road,lkorodu, Nigeria
CONTACT INFORMATION 08078749515
TYPE OF ORGANIZATION AGRO PROCESSING LIMITED LIABILITY COMPANY
COUNTRY - PROJECT LOCATION NIGERIA- IKORODU

THIS PROJECT IS AIMED AT PROVIDING STABLE
AND CHEAPER ELECTRICITY FOR ACES
AKINTOMIDE HATCHERY.

ACES AKINTOMIDE HATCHERY IS INTO THE SALES
OF DAY OLD CHICKS AND REQUIRES 700KW DAILY
POWER SUPPLY TO RUN HER OPERATIONS.STABLE
SUPPLY OF ELECTRICITY IS KEY TO THE SMOOTH
RUNNING AND SUCCESS OF THE BUS$ESS.
CURRENTLY THE HATCHERY IS POWERED BY 2
30KVA DIESEL GENRATORS. THE RECENT PRICE
HIKE IN DIESEL HAS AFFECTED THE PROFITABILITY
OF BUSINESS. POWER IS NEEDED 24 HOURS DAILY
AS THE INCUBATORS AND HATCHERS MUST BE
POWERED.

ACES AKINTOMIDE SPENDS ABOUT A AVERAGE

OF N400,000 MONTHLY TO PROVIDE DIESEL FOR TH]
GENERATORS. THIS IS IMPACTING SERIOUSLY ON
THE PROFITABILITY OF THE BUSINESS.

SOLAR AND A LITHIUM BATEERY BASED ENERGY

PROJECT DESCRIPTION

TECHNOLOGY TYPE STORAGE SYSTEM
100KW INSTALLED PVCELLS WITH A CPACITY TO
EXPECTED RESULTS/OUTCOMES GENERATE 700KWH ON THE AVERAGE DAILY
PAYBACK PERIOD OF 10YEARS
SPONSORG6S EXPINBIMIEARCE N/A
PROJECTS
CONTRIBUTION TO SEFORALL GOAL(S) 700KW GENERATED DAILY
PROJECT STATUS
PROJECT APPRAISAL IN DICATORS BUSINESS PLAN ANDPREFEASIBILTY STUDY
EXPECTED COMPLETION OF DEVELOPMENT 2017
PHASE
EXPECTED FINANCIAL CLOSING BY 2018
EXPECTED START OF PROJECT 2018
IMPLEMENTATION

EXPECTED DATE OF

COMMISSIONING/DEPLOYMENT OF SOLUTION 2018

FUNDING STRUCTURE AND FUNDING NEEDS

w
[y
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TOTAL COST OF THE PROJECT (Euro)

FINANCIAL STRUCTURE FOR THE TOTAL COST
OF THE PROJECT

SECURED FUNDS FOR THE TOTAL COST OF
THE PROJECT (Euro)

FINANCING GAP (Euro)
PROCUREMENT MODEL

120,000 CAPEX

30/70
30/70

NIL

100%

PPA with Aces Akintomide Farms Enterprise.
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PROJECT 2.

SUMMARY OF CLEAN ENERGY/ENERGY EFFICIENCY PROJECT OR PROGRAM

(1) PROJECT NAME

Ikot Edor & lkot Udo, ONNA LGA, Community
Solar Mini Grid Electrification Project

(2) TYPE OF PROJECT What technology is used; for
what is it used?

Mini-Grid Solar System

(3) TOTAL COST OF THE PR

US$560,900.00

(4) STATE(s) in which the project named in (1), above
be executed.

AKWA IBOM STATE

(5) SUMMARY DESCRIPTION OF THE PROJECT Of
SERVICE PROPOSED IN (1), Above.

Provision of B0KWH of Solar MINI Grid system for 2,400
Residents of about 360 households.

(6) TARGET MARKET FOR THE PROJECT

Rural Communities and Local Businesses

(7) COMMERCIAL ARRANGEMENTS (Contract,
agreement, PPA, etc.)

Provisional has been reached with the community leaders
pending confirmation by our company.

(8) PROJECT STATUS
PROJECT DOCUMENTATION

(Mark all that apply withX)

EXPECTED TIME OFPROJECT COMPLETION FROM FINANCIAL CLOSE

Resource Studies X | Site X
Pre-feasibility Study X | Engineering Design X
Partial Funding X | Power Purchase Agreement/ Off
taker Agreement X
‘ 12 months (1 Year)

(9) FUNDING SOUGHT

(10) PROJECT DEVELOPMENT i FUNDING NEEDS

FUNDING NEED AND STRUCTURE Total (US$ or Euro) Equity (%) | Debt (%) | Grant (%)
Project Development US$160,000.00 5% None None
Financial Closing US$400,900.00 5% None None;

USE/PURPOSE FUNDS SOUGHTS

(Mark all that apply with aix)

Resource Studies Site

Feasibility Study X | Environmental/Water/Other Permits X
Environmental and Social PowerPurchaseAgreementOff-taker

Studies Agreement X
Business Plan X | Partial Funding X
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(11) RENEWABLE RESOURCE (Mark all that apply with X)

(12) CONVERSION TECHNOLOGY 2 (Mark all that apply with X)
Photovoltaic X Other (specify) Solar Mini-grid

PROJECT SIZE (in watts, kW, MW, or therms) 60 KWH

(13)WAY THE ENERGY CONVERSION TECHNOLOGY IDENTIFIED IN (11)BE OFFERED TO THE ENERGY
END-USER (Mark all that apply with X)

IAdvisory or Other Services X  |Off-Grid Mini/Micro Grid X

\Waste Heat Refrigeration (Cold chain or AC) X

Energy Efficiency Services X  [Solar PV Home Systems X

DESCRIBE ACTUAL ENERGY SOLUTION OR By 50KWH Off-Grid Mini Grid Solar System.We will be using Hybrid

APPLICATION Inverter chargerswith 50KWH for easeof future expansiondue to
increasef enduserandin caseminorfault& easefservice&
Maintenance.

(14) EXPECTED PROJECT CO-BENEFITS (Mark all that apply with X)

Emission Reduction X |[Improved Water Resource Management X
Energy Access X |Local Development X
Energy Security (National or Regional) X |Poverty Alleviation X
Gender Inclusion X [Social Inclusion X
oer sty oo o oo

(15) PROJECT NARRATIVE

DESCRIPTION OF THE PROJECT (1) SEEKING FUNDING Attach a onepage overview giroject. Youmayincludeany
projectinformationyou chooseandexpandonanswergo anyof the previousquestions.

This project is completely by solar energy generation, transmission and distribution to the remote local villg
users of about 1,600 residents in 240 households. This project is designed to provide fdalisieeet lights throug
standard street light poles now in use in Nigeria to provide for future integration to the grid. The project will
used for the borehole water pumping for the whole community. There is an understanding that the cowithy
reticulate the water as appropriate after the system is completed.

\We are to use Hybrid Inverter chargers of 50KWH each for ease of isolation in the event of servicing or mair
this will generate 220V AC current andll be transmittedhrough the community for easy access to residents
commercial businesses. As part of the result of our feasibility this project will directly stimulate local edopnom
to 45% immediately on completion. It will encourage community developments ranabte girl child educatior
especially in Akwa | bom State which is only Chri

insurgent elements into these communities therefore electricity will stop their activities. This projelitnivikte the
burning of firewoodwhich in the south is adding to deforestation. It will remove enormous danger of
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The types of Products we will be using are:

340WMonocrystalline SolaPanels
Lead Acid Deep Circle Gel SolBattery

High Boss PVCombiners
AC Emergency Disconne8witches
Automatic TransfeBwitches

Name or Trade Name

contaminated fuel which in recent years lead ts éddives andproperty.

We have done the physical site survey,-faasibility and lave heldtwo meetings with the community leadensdth
great successeshe communities in question are very eager for this to come on boametmguld not offer them of
takers agreement because are not yet sure of financial assistance or financial partkéeshave also so far ma
engineering designs of tisgesand the equipment singee are always in discussion with our manufacturers.

60KWH inverte Chargeravith MPPT Controller Installed

10 AWG UL Solar Panel Extension Cablgh MC4 Connectors

(16) PROJECT SPONSOR (Organization/ Institution)

Prince Albert Company Ltd

Acronym PRACOMIL

How longhastheprojectownerbeerin Since 181 March, 2000

business?

Name of Legal Representative Prince Michael Albertymoren

Address Plot 6 Louga Crescent, Wuse 2, Abuja

State or Province

900003 Federal Capital Territory (FCT)

Country Nigeria

Telephone +234 803 314 4599
E-Mail pracomil@yahoo.co.uk
\Website UnderConstruction

EXPERIENCE IN EXECUTING  SIMILAR
PROJECTS (years; short summary of results)

2008/2009designedand Installed 30 Sites for Cross
River State Primary HealthCentresunder MDG
programmePreparingnow to install 200KWH Solar
Mini gridfor Federal Housing Authority in Nigeria.

Legal Status (mark one wit)

Private Company

X | Company Limited By SharédsLimited Liability

Years of Existence

(17) PROJECT POINT OF CONTACT

March 25t 1985

Name Prince Michael Albert Umoren

Address Plot 6 Louga Crescent, Off Freetown Street, Wuse 2
City Abuja

State/Province Federal Capital Territory (900003 FCT)

Country Nigeria

[Telephone /WhatsApp/Wechat/Viber

+234 803 314 4599

E-mail

pracomil@yahoo.co.u& pracomil@gmail.com

Project Role

Group President/CEO
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PROJECT 3.

SUMMARY OF CLEAN ENERGY/ENERGY EFFICIENCY PROJECT OR PROGRAM

(1) PROJECT NAME Gungura Community Renewable EneRypject

(2) TYPE OF PROJECT What technology is used; fol
what is it used?

(3) TOTAL COST OF THE PROJECT (2017 US$fi)

Mini-Grid Solar System

US$2,560,980.00
BAUCHI STATE

(4) STATE(s) in which the project will be executed.

(5) SUMMARY DESCRIPTION OF THE
PROJECT OR SERVICE PROPOSED IN (1),
Above.

(6) TARGET MARKET FOR THE PROJECT

Provision of 200KWH of Solar MINI Grid system for 4,8(
Residents of about 1,200 households.

Rural Communities and Local Businesses

(7) COMMERCIAL ARRANGEMENTS (Contract,
agreement, PPA, etc.)

(12) CONVERSION TECHNOLOGY ** (Mark all that apply with X)
Other (specify)

Provisional has been reached with the community lead¢
pending confirmation by our company.

Solar Mini-grid

XXX

PROJECT SIZE (in watts, kW, MW, or therms) 200KWH

EXPECTED TIME OF PROJECT COMPLETION FROM FINANCIAL CLdSIg 12 months
(9) FUNDING SOUGHT

FUNDING NEED AND STRUCTURE Total (US$ or Euro) Eg}i')w Debt (%) | Grant (%)
Project Development US$750,000.00 5% None None
Financial Closing US$1,810,980.00 5% None None;

(10) PROJECT DEVELOPMENT i FUNDING NEEDS

USE/PURPOSE FUNDS Feasibility Study X | Environmental/Water/Other Permits X
SOUGHTS
Environmental and Power Purchase Agreement Oftaker
Social Studies Agreement X
Business Plan X | Partial Funding X

(11) RENEWABLE RESOURCE (Mark all that apply with X)

Solar X | Other (specify) SOLAR MINI GRID

(13) WAY THE ENERGY CONVERSION TECHNOLOGY IDENTIFIED IN (11) BE OFFERED TO THE

ENERGY END-USER (Mark all that apply with X)

Advisory or Other Services X | Off-Grid Mini/Micro Grid X
Waste Heat Refrigeration (Cold chain or AC) X
Energy Efficiency Services X | Solar PV Home Systems X
DESCRIBE ACTUAL ENER GY SOLUTION By 200KWH Off-Grid Mini Grid Solar System. We will be
OR APPLICATION using Hybrid Inverter chargers with 50KWH Each for ease
of isolation of some end users in case minor fault & ease of

13 Technology to convert the renewable resource into energy or an energy resource that is delivered through the enedpssohgtbn
in (12).
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services & Maintenance.

(14) EXPECTED PROJECT CO-BENEFITS (Mark all that apply with X)

Emission Reduction X | Improved Water Resource Management X
Energy Access X | Local Development X
Energy Security (National or Regional) X | Poverty Alleviation X
Gender Inclusion X | Social Inclusion X
Otrer (speci)

(15) PROJECT NARRATIVE

This project is completely by solar energy generation, transmission and distribution to the remote local vil
end users of about 6,000 residents in 2,000 households. This project is designed to provide facilities like
lightsthrough standard street light poles now in use in Nigeria; to provide for future integration to the grid.
project will also be used for the borehole water pumping for the whole community. There is an understang
the community will reticulate thevater as appropriate after the system is completed.

We are to use Hybrid Inverter chargers of 50KWH each for ease of isolation in the event of servicing or
maintenance. It will generate 220V AC current and will be transmitted through the community for easy ac
residents and commercial premises. As pathe result of our préeasibility, this project will directly stimulate
local economy by up to 45% immediately on completion. It will encourage community development progrg
and promote girl child education especially in Bauchi State which is nyajorfu s | i ms . I t 6s
that causes the encroachment of insurgent elements into these communities therefore electricity will stop
activities. This project will eliminate the burning of firewood which in the north is adding to deseidifi. It
will remove enormous danger of using contaminated fuel which in recent years lead to loss of lives and p
In the first year and a half the end users will consume at constant rate and volume. In the second year the
indications that the end users will start to acquire additional household appliances and
We have done the physical site survey:f@asibiity and have held two meetings with the community leaders
with great successes. The communities in question are very eager for this to come on board but we could
them offtakers agreement because we are not yet sure of financial assistanaa@alfipartners. We have alsd
so far made engineering designs of the sites and the equipment since we are always in discussion with o
manufacturers.
The types of Products we will be using are:

U 50KWH inverter Chargers with MPPT Controller Installed
340WMonocrystalline Solar Panels
Lead Acid Deep Circle Gel Solar Battery
10 AWG UL Solar Panel Extension Cable with MC4 Connectors
High Boss PV Combiners
AC Emergency Disconnect Switches
Automatic Transfer Switches

(16) PROJECT SPONSOR (Organization / Indtution)

[ oA et et B eI et e

Name or Trade Name Prince Albert Company Ltd

Acronym PRACOMIL

For how long has the project owner been in Since 18 March, 2000

business?

Name of Legal Representative Prince Michael Albert Umoren
Address Plot 6 Louga Crescent, WuseAhuja
State or Province 900003 Federal Capital Territory (FCT)
Country Nigeria
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Telephone +234 803 314 4599
E-Mail pracomil@yahoo.co.uk
Website Under Construction

EXPERIENCE IN EXECUT ING SIMILAR
PROJECTS (years; short summary of results)

2008/2009 designed and Installed 30 Sites for Cross River
State Primary Health Centres under MDG programme.
Preparing now to install 200KWH Solar Mini grid for Federa
Housing Authority in Nigeria.

Years of Existence

March 28" 1985

(17) PROJECT POINT OF CONTACT

Name Prince Michael Albert Umoren

Address Plot 6 Louga Crescent, Off Freetown Street, Wuse 2,
State/Province Federal Capital Territory (900003 FCT)

Country Nigeria

Telephone /WhatsApp/Wechat/Viber

+234 803 314 4599

E-mail

pracomil@yahoo.co.uk& pracomil@gmail.com

Project Role

Group President/CEO
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PROJECT 4.

SUMMARY OF CLEAN ENERGY/ENERGY EFFICIENCY PROJECT OR PROGRAM

(1) PROJECT NAME

Jos Industrial Layout, Renewable Energy Electrification
Project.

used?

(2) TYPE OF PROJECT Whattechnologyisusedfor what is it

Biogas Development, Power generation and
distribution System

(3) TOTAL COST OF THE PROJECT (2017 US$/EUR)

US$2,560,600.00

(4)STATE(s)inwhichtheprojecthamedwill beexecuted.

JOSI PLATEAU STATE

(5) SUMMARY DESCRIPTION OF THE PROJECT OR
SERVICE PROPOSED IN (1), Above.

Provision of 2,500KWH of Gas Power Generation systen
industrial Park and Commercial Entities about 800
Industrial and Commercial premises.

(6) TARGET MARKET FORTHE PROJECT

Industrial and Commercial Premises

PPA, etc.)

(8) PROJECT STATUS

(7) COMMERCIAL ARRANGEMENTS (Contractagreement,

Provisional agreement has been reached witinthestrial
Owners Associatiopending confirmationby our company.

PROJECT DOCUMENTATION Resource Studies X| Site X
(Mark all that apply withX)
Pre-feasibility Study X| Engineering Design X

EXPECTED TIME OFPROJECT COMPLETION FROM FINANCIAL CLOSE 15 months (1Year 3 months)

9 D o

FUNDING NEED AND STRUCTURE Total (US$ or Euro) Equity (%) Debt (%) Grant (%)

Project Development US$350,000.00 7% None None

Financial Closing US$1,210,600.00 7% None None;

(10) PROJECT DEVELOPMENT i FUNDING NEEDS

USE/PURPOSE FUNDS SOUGHTS Feasibility Study X | Environmental/Water/Other Permits X
Environmental and Socia PowerPurchaseAgreementOff-taker
Studies Agreement X
Business Plan X | Partial Funding X

(11) RENEWABLE RESOURCE (Mark all that apply with X)

Anaerobic Digesters

Agricultural/Agro-Industrial or X Solar X 7TWKH
Forestry/Sawmill waste stream(s)
Renewable Biomass X Other

(specify)

(12) CONVERSION TECHNOLOGY 2 (Mark all that apply with X)

X

Biogas Digester X

PROJECT SIZE (in watts, kW, MW, or therms)

2.5MWH Other (specify) Biogas Power

Plant
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(13)WAY THE ENERGY CONVERSION TECHNOLOGY IDENTIFIED IN (11)BE OFFERED TO THE ENERGY

END-USER (Mark all that apply with X)

Advisory or Other Services X  Bioenergy(biogas producer gasor biofuel) X
Biogas/Producer Gas Use X  |[Energy Efficiency Services X
Solar PV Home Systems X

Other (specify) We will install 7KWH SolarSystem to operate backetobls like grindersand
blendermixer& pump water from borehole.

DESCRIBE ACTUAL ENERGY SOLUTION OR Wewill beproducing500M3 BiogasiromourDigesterAfter we
APPLICATION haveproducedhe gaswe will installa2,500KWH gas turbine
andgeneratéheelectricitywhichwill bedistributedto end users.

(14) EXPECTED PROJECT CO-BENEFITS (Mark all that apply with X)

Emission Reduction X Improved Water Resource Management X
Energy Access X Local Development X
Energy Security (National or Regional) X Poverty Alleviation X
Gender Inclusion X Social Inclusion X

Reactivateheindustrialparkwhich hasbeenmoribundfor years
now dueto the costof operationbecausef constant blackouts
Reduce energy expenditure, reduction in unemploynestist
the stateon internally generated

Revenue.

Other(specify)

(15) PROJECT NARRATIVE

This project is completely by Biogas using cattle dung agric produce from fruit and vegetable market as f
for gas generation and gas turbines for electricity generation transmission and distribution to the Industrial
users of about 800 indtrial premises. This project is designed to provide facilities like street lights th
standard street light poles now in use in Nigeria to provide for future integration to the grid. The project v
be used for the borehole water pumping fog thhole industrial layout. There is an understanding that
industrial park association will reticulate the water as appropriate after the system is completed.
\We are to convert Biogas to electricity by using 2,500KWH gas turbine to generate ele¢iridity3 phase AC
current and will be transmitted to all parts of the industrial park for ease of access to industries and co
businesses. As part of the result of ourfe@sibility this project will breathe life to all moribund

Industries and boo®conomy of the area by up to 36% immediately on completion. It will encoacegeunity
developments and promote selfmp | oy ment . |t wi || turn job seel
electricity that causes the encroachment of insurgent etsnigo similar communities therefore electricity w
stop their activities. This project will eliminate the closures of plants and retrenchment of staffs which &
youth restlessness.

\We have done the physical site survey,-faasibility and have helto meetings with the executive of industr
park with great successe$he businesses in question are very eager for this to come on boan batild not
offer them offtakers agreemeiiitecauseve are not yet sure of financial assistance or financial partiéesthave
also so far made engineering designs of the sites and the equipmentesisuee always in discussionith our
manufacturers. Our analysis indicatdsarly thatthis proje¢ will be paid off conservatively in Iy&ars.

! Technology to convert the renewable resource into energy or an energy resousagethegred through the energy solution
described irf12).
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Thetypes of Products we will be using are:

600n™ BiogasDigester

Methane Purification pressurizimystem

2 x 600n? Gas Storag@anks

2500KWH Gas Turbin&enerator

1000KWH Gas Turbin&enerator

Community Wide reticulationetwork

7KWH Solar Standalone Systefor backendperations
PAYG intelligent Lightingmeter.

Billing Equipment

Gas will also be made available should iréguired
Land Space cﬁ,OOOn?.

Name or Trade Name Prince Albert Company Ltd
Acronym PRACOMIL
Forhowlonghastheprojectownerbeerin business? | Since 18" March, 2000

Name of Legal Representative Prince Michael Albert Umoren

IAddress Plot 6 Louga Crescent, Wuse 2, Abuja

State or Province 900003 Federal Capital Territory (FCT)

Country Nigeria

Telephone +234 803 314 4599

E-Mail pracomil@yahoo.co.uk

Fax N/A

\Website Under Construction

EXPERIENCE IN EXECUTING SIMILAR 2008/2009 designed amastalled 30 Sites for Cross Riv
PROJECTS (years; short summary of results) State Primary Health Centres under MDG programme

Preparing now to install 200KWH Solar Mini grid for
Federal Housing Authority in Nigeria.

Legal Status (mark one witk)

Other (specify) Company Limited By ShardsLimited Liability
Years of Existence March 25th 1985
(17) PROJECT POINT OF CONTACT
Name Prince Michael Albert Umoren

Pl L ff F
Address ot 6 Louga Crescent, Off Freetown Street, WRise
City Abuja
State/Province Federal Capital Territory (900003 FCT)
Country Nigeria
Telephone /WhatsApp/Wechat/Viber +234 803 314 4599
E-mail pracomil@yahoo.co.u& pracomil@gmail.com
Project Role Group President/CEQO
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PROJECT 5.

SUMMARY OF CLEAN ENERGY/ENERGY EFFICIENCY PROJECT OR PROGRAM

(1)PROJECT NAME

2 MW Off-Grid Solar Power Project

(2) TYPE OF PROJECT What technology is used; fol
what is it used?

SolarPhotovoltaic (PV)

(3) TOTAL COST OF THE PROJECT (2017
USS$/EUR)

US$ 2,000,000 (US$ 2 million)

(4) STATE(S) in which the project named in (1), abov
will be executed.

Sokoto, Nigeria

(5) SUMMARY DESCRIPTION OF THE
PROJECT OR SERVICE PROPOSED IN (1),
Above. A fuller description may be presented &5
below.

The project is a 2 MW Of65rid Solar Photovoltaic system
for Usmanu Danfodiyo University Teaching Hospital,
Sokoto, Nigeria

(6) TARGET MARKET FOR THE PROJECT A
fuller description may bpresented atl6), below.

TheUsmanu Danfodiyo University Teaching Hospital,
Sokoto, Nigeria and The Secretariat Sokoto State
government are the major target market of the project.

(7) COMMERCIAL ARRANGEMENTS (Contract,

agreement, PPA, etc.)

(8) PROJECT STATUS

PowerPurchase Agreement (PPA)

PROJECT DOCUMENTATION

Pre-feasibility Study

(Mark all that apply witkX)

Site

EXPECTED TIME OF PROJECT COMPLETION FROM FINANCIAL

CLOSE
(9) FUNDING

SOUGHT

15 months (By October, 2018)

FUNDING NEED AND STRUCTURE Total (US$ or Euro) Equity (%) | Debt (%) | Grant (%)
Project Development US$ 500,000 10 30 60
Financial Closing US$1,500,000 10 70° 20

(10) PROJECT DEVELOPMENT i FUNDING NEEDS

USE/PURPOSE FUNDS
SOUGHTS

(Mark all that apply with aix)

ResourceStudies X Site

Pre-feasibility Study Engineering Design X
Feasibility Study X Environmental/Water/Other Permits X
Environmental and X Power Purchase Agreement Oftaker
Social Studies Agreement X
Business Plan X Partial Funding X

42



Ni g e dniveatdent Prospectus

(11) RENEWABLE RESOURCE (Mark all that apply with X)
Hydro Solar X

(12) CONVERSION TECHNOLOGY ** (Mark all that apply with X)

Energy Efficiency/Savingsi electrical X Photovoltaics X
PROJECT SIZE(in watts, kW, MW, or 2 MW
therms)

(13) WAY THE ENERGY CONVERSION TECHNOLOGY IDENTIFIED IN (11) BE OFFERED TO THE

ENERGY END-USER (Mark all that apply with X)
Energy Efficiency Services X Off-Grid Mini/Micro Grid X

DESCRIBE ACTUAL ENER GY SOLUTION | Mini Off-Grid energy solution targeted @dsmanu Danfodiyo
OR APPLICATION University Teaching Hospital, Sokoto, Nigeria and Shehu
Kangiwa state government secretariat

(14) EXPECTED PROJECT CO-BENEFITS (Mark all that apply with X)

Emission Reduction X Improved WateResource Management X
Energy Access X Local Development X
Energy Security (National or Regional) X Poverty Alleviation X
Gender Inclusion X Social Inclusion X
Other (specify) Improve Health Service delivery

(15) PROJECT NARRATIVE

Theproject is a 2.0 MW OfGrid ground mounted and rooftop Solar Photovoltaic system targeted at providi
energy solution for the ever busy Usmanu Danfodiyo University Teaching Hospital (UDUTH), Sokoto, Nige
and the neighbaing Shehu Kangiwa State Se@weat. There are also hundreds of small and medium scale
businesses around the Hospital that could be targeted to benefit from the regular energy access to be pro
the project.

Usmanu Danfodiyo University Teaching Hospital, Sokoto and the Shehuwaatate Secretariat all in Sokoto
State, Nigeria have been spendmifjions of Naira in settling the monthly energy bills from the National Grid
fuelingof fA-byanbDi esel Power Generators. The Usm@imu
particular spends between N20 millibtN25 million monthly for the unsustainable energy supply from both th
Grid and Standby Power generators.

It is very unfortunate that despite this huge expenditure on energy supply, the hospital sometintesekalie
to using touch light and small power generators to attend to numerous patients admitted in the hospital ing
the surgical theatres. Also within the hospital, there are Estates of houses serving as accommodation for
and hostels fostudentdoctor and nurses since the hospital is a teaching hospital.

Shehu Kangiwa Secretariat on the other hand, provides office accommodation for over 50 institutions incly
states ministries, departments and agencies.
It is projected that the project will cost a total sum of two (2) million United States Dollars (USD 2,000,000.
The project will be consisting of about 10,000 units of 250 Wp Solar Panels and 25 units of 100KW Inverte
will have a battery bank camiserate with the 2.5 MW Storage capacity*.

*More details will be provided after the comprehensive Feasibility studies and Business Plan

(16) PROJECT SPONSOR (Organization / Institution)

14Technology to convert the renewabdsource into energy or an energy resource that is delivered through the energy solution described
in (12).
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Name or Trade Name

Greenado International Limited

Acronym

GIL

For how long has the project owner been in
business?

10 years

Name of Legal Representative

Lawal Yakubu Gada

Address

No. 12, Charity Lane, Kubwa, Abuja, Nigeria

State or Province

Abuja, Federal Capital Territory (FCT)

Country Nigera

Telephone +234-8035854295

E-Mail Lawal@greenadoltd.com
Fax

Website www.greenadoltd.com

EXPERIENCE IN EXECUT ING SIMILAR
PROJECTS (years; short summary of results)

Legal Status (mark one witk)

Cooperative Partnership X
Corporation Private Company X
Foundation Private/Public Partnership (PPP) X
Financial Entity X Sole Proprietorship
Non-governmental institution University / Institute

Other (specify)

Years of Existence

3 UNDP and Bank of Industry Nigeria
Access tdRenewable Energy Project

(17) PROJECT POINT OF CONTACT

Name Lawal Yakubu Gada

Address Greenado International Limited
City Sokoto

State/Province Sokoto

Country Nigeria

Telephone +234-8059958681

E-mail Lawal@greenadoltd.com
Project Role Project Manager/Promoter
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PROJECT 6.

SUMMARY OF CLEAN ENERGY/ENERGY EFFICIENCY PROJECT OR PROGRAM

(1) PROJECT NAME

Solarhybrid micro grid for productive use in Lagos

(2) TYPE OF PROJECT What technology is used; fol
what is it used?

Solardiesetbatteryutility micro grid to power 400 small
businesses in Sura market, Lagos/Nigeria

(3) TOTAL COST OF THE PROJECT (2017 US$1i)

US$3.8 million

(4) STATE(s) in which the project will be executed.

Lagos/Nigeria

(5) SUMMARY DESCRIPTION OF THE
PROJECT OR SERVICE PROPOSED IN (1),
Above. A fuller description may be presented 85
below.

The system we propose is a microgrid design of 2.5MW
PV, 1IMWh of battery storage, 648kW of diesel generatg
and local utility supply to power 400 small Inessses. The
financing will be (partly) used to establish the engineerir]
design, procure the necessary material, install and
commission the system as well as for design of a powel
purchaseagreement.

(6) TARGET MARKET FOR THE PROJECT A
fuller descriptionmay be presented &t5), below.

The target group of beneficiaries is the local small
businesses (about 400) in Sura market complex.

(7) COMMERCIAL ARRANGEMENTS

(8) PROJECT STATUS

Power purchase agreement (PPA) with Sura market
management

X | Site

(Mark all that apply withx)

Pre-feasibility Study

X | Feasibility Study

EXPECTED TIME OF PROJECT COMPLETION FROM FINANCIAL 8 months

CLOSE
(9) FUNDING SOUGHT
FUNDING NEED AND STRUCTURE Total (US$ or Eur) Eg}i')w Debt (%) G([,Z;"
Project Development US$90,000 50 0 50
Financial Closing US$3.71 5 25 70

(10) PROJECT DEVELOPMENT i FUNDING NEEDS

Engineering Design | X | Power Purchase Agreement Oftaker X
Agreement
Business Plan X | Partial Funding X

(11) RENEWABLE RESOURCE (Mark all that apply with X)
Solar X

(12) CONVERSION TECHNOLOGY * (Mark all that apply with X)

Energy Efficiency/Savingsi electrical Waste Heat Recovery
PROJECT SIZE 2.5MW

(13) WAY THE ENERGY CONVERSION TECHNOLOGY IDENTIFIED IN (11) BE OFFERED TO THE

Photovoltaics

ENERGY END-USER (Mark all that apply with X)
Energy Efficiency Services

Grid -Connected Mini/Micro Grid

15 Technology to convert the renewable resource into energy or an energy resource that is delivered through the enedpssohgtbn
in (12).
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DESCRIBE ACTUAL ENER GY SOLUTION Solardieselbatteryutility micro grid of 2.5MW PV, 1MWh of
OR APPLICATION battery storage, 648kW of diesel generator and local utility
supply. The project will implement energy audit and successi
energy efficiency measures (e.g. LED retrofit) before final de
sothat the calculated RP@ower might come down

(14) EXPECTED PROJECT CO-BENEFITS (Mark all that apply with X)

Emission Reduction X Improved Water Resource Management

Energy Access X | Local Development X
Energy Security (National or Regional) X | Poverty Alleviation X
Gender Inclusion X | Social Inclusion

Other (specify) Ellj:ilrr:g;: (;Tv[:r)]rec;\éement due to reduced electricity costs for g

(15) PROJECT NARRATIVE

Electricity access remains a global challenge as almost 1.19 Ipligpie worldwide were without access to
electricity in 2014 (REN21, 2017). In Nigeria-A00 million people are without access to electricity, though
reliability of electricity is as important as access to SMES. Around 60 million persons are employecbjrsmall
and mediurrsized enterprises, which makes around 84% of total work force of the country(37 M+ SMEs, higl
Lagos 3.3M). Small and medium sized enterprises contribute to 48.7% of total GDP of Nigeria and constitutg
of overall exports$MEDAN, 2013).
The cost of electricity outages in terms of lost annual sales for SMEs are cited as $686.4 million in Nigeria ()
Project, 2015). Hence, an uninterrupted power supply system will avoid these lost annual sales and turn the
value forSMEs. The two decade long stagnation in overall power generation capacity of around 5,000 MW ir
Nigeria (FGN, 2015) has still not been lifted even with privatization of electricity sector. The distributed elect
generation systems targeted on SMESeblaon green technologies has the potential to overcome this stagnatig
Among other renewable resources, the large potentials (6.5 I3 of solar resources in Nigeria (ECN, 2011
is the most suitable renewable energy generation source for powdtig i Nigeria.
Ecowatt Nigeria Ltd. is dedicated to sustainable development of Nigeria; hence we ventured into the analysi
providing electricity for small businesses in the most environmentally friendly and at the same time economi
feasible wayWe have started a pilot project at Sura market in Lagos, where about 400 small businesses sufi
frequent outages, poor quality of power and high fuel costs for using their own generators. We have analyze
different alternatives for the power supplyd came up with an optimum solution. This study was conducted in
cooperation with the Technical University of Cologne, Germany. The main aspects of our proposal are as fo
A The system we propose is a microgrid desig?.6MW PV, 1IMWh of batterystorage, 648kW of diesel
generator and local utility supply
The proposed system will lead46% saving on electricity costsvhen compared to base case scenario
offices/shops at Sura market.
The levelized cost of electricity (LCOE) electricity willetrease substantially: Current Situation: 17.2
USD/kWhi Proposed systen8.9 USD/kWh
78% annual reduction of CO, and other greenhouse gas emissions when compared to its base case
scenario. Base case: 2.2 million kg/year. Proposed System: 0.48 milliaakg/y
The proposed total investment would®&1 million USDwith a dynamigayback time of 5.6 yearsand
ROI of 17.5%
Thereliability and security of supply is improved through diversification of supply alternatives by mes
of integrated PV, battery, dielsand utility grid supply.
High rate of selfconsumptiondue to coincidence of commercial load and PV generation on daylight
hours. RF: 77%
Uninterrupted power supply to business units at Sura Market, will reduce the opportunity cost cause
unavaildility of electricity supply, the additional value created could help business unites widen their
business area.

SIS S S D S S S

(16) PROJECT SPONSOR (Organization / Institution)
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Name or Trade Name

Ecowatt Nigeria Ltd.

Acronym ENL

For how long has the projesivner been in Established Oct. 2016
business?

Name of Legal Representative Mr. Olakunle Owoeye
Address 8a Moradeun Alabi Crescent, Magodo GRA, Lagos
State or Province Lagos

Country Nigeria

Telephone +234(0)7033339056
E-Mail owoeye @ecowatt.com.ng
Fax

Website Www.ecowatt.com.ng

(17) PROJECT POINT OF CONTACT

Name Mr. Olakunle Owoeye

Address 8a Moradeun Alabi Crescent, Magodo GRA
City Lagos

State/Province Lagos

Country Nigeria

Telephone +234(0)7033339056

E-mail owoeye@ecowatt.com.ng

Project Role Owner

PROJECT 7.

SUMMARY OF CLEAN ENERGY/ENERGY EFFICIENCY PROJECT OR PROGRAM

(1) PROJECT NAME

Energy Access for All

(2) TYPE OF PROJECT Whattechnologyisusedfor what is
it used?

Solar technology; Mobile Phone Charging business,
computer business center, barbers shop

(3) TOTAL COST OF THE PROJECT (2017 US$/EUR)

$10,876

(4)STATE(s)inwhichtheprojectnamedn (1), above
will beexecuted.

Lagos state, Ogun state

(5)SUMMARY DESCRIPTION OF THE PROJECTOR
SERVICE PROPOSEDIN (1),Above.Afuller
description may be presented &5) below.

Providing sustainablenergy for productive uses in areas
with no or low energy access

(6) TARGET MARKET FORTHE PROJECT A fuller
descriptiormaybepresentedi(15),below.

Areas with no or low energy access

(7) COMMERCIAL ARRANGEMENTS (Contractagreement
PPA, etc.)

(8) PROJECT STATUS

PROJECT DOCUMENTATION Resource Studies

PAYGO, lease to own, and outright purchase

Site

(Mark all that apply witX) Pre-feasibility Study

X | Engineering Design X

Feasibility Study

X | Environmental/Water/Other Permits
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Environmental and X | Power Purchase Agreement/ Off
Social Studies taker Agreement
Business Plan X | Partial Funding
EXPECTED TIME OFPROJECT COMPLETION FROM FINANCIAL CLOSE
(9) FUNDING
SOUGHT
FUNDING NEED AND STRUCTURE Total (US$) Equity (%) | Debt(%) | Grant (%)
Project Development 250,000 20 30 50
(10) PROJECT DEVELOPMENT i FUNDING NEEDS
Resource Studies Site X
Pre-feasibility Study Engineering Design X
USE/PURPOSE FUNDS SOUGHTS Feasibility Study X | Environmental/Water/Other Permits X
(Mark all that apply with aix) Business Plan X | Partial Funding X

! The intended audience of this form are investors, banks, donors and other financial institution. The document will
be in the public domain and the document does not call for confidential information.
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(11) RENEWABLE RESOURCE (Mark all that apply with X)

N - ER

(12) CONVERSION TECHNOLOGY ? (Mark all that apply with X)
Energy Efficiency/Savings i electrical X Waste Heat Recovery

Mini-Hydro PROJECT SIZE (in watts,
X kW, MW, or therms)

Photovoltaics
(14) EXPECTED PROJECT CO-BENEFITS (Mark all that apply with X)
Emission Reduction Poverty Alleviation

Energy Access X Local Development

(15) PROJECT NARRATIVE
Cities and rural communities in Nigeria provide a typical business niche that can be hindered or enhanced by

access to electricity. In cities, ICT3 business centres for printing, copying, and scanning is a huge business
prospect. Likewise, in cities and rural areas, phone charging is a huge business opportunity. In Lagos alone,
about 300 phone charging points exist at markets and bus parks. Currently, all these businesses depend on
standalone gasoline generators for electricity generation.

Over reliance on gasoline generators and its attendant high cost of maintenance leads to the failure of many
small scale enterprise (SSE) start-ups in Nigeria. It also leads to low return on investment for those with
forbearance to survive among these enterprises. It also has negative impacts on the work environmentin
terms of noise and pollution, contributing to climate change due to CO2-emissions. This is despite the fact
that their quantum energy demand can be met by an alternative low cost source of energy i Solar PV as
the most feasible.

Promoting the productive use of energy (PUE) leads to long-term successes for energy programs,
ensuring that individuals are able to afford using electricity and other forms of modern energy. It is not
enough to simply provide lighting electricity and hope for local economic development. Thus our project
provides and promotes productive use of energy that lessen the risk of default rate on willingness to pay
back loans obtained by the beneficiaries, as they will pay back from income generated through the
electricity services provided.

The aim of this project is to promote productive use of energy in areas with low or no access to energy in the
South West region of Nigeria through the design and construction of over 1000 innovative solar powered
systems, customer education on PUE opportunities, business development service delivery for start-ups and
established businesses, facilitate access to efficient and high-quality end-use equipment through sensitization
workshop and awareness creation, media propagation, and improved access to long-term credit.

Under the Energy Access for all Project, solar powered systems have been designed to provide a clean
and reliable source of electricity for Micro, Small and Medium scale Enterprises. SolarTel; a solar powered
mobile phone charging kiosk with an average capacity of 500Wh daily. This system charges a minimum of 30
mobile phones for 13 hours with 2 days back uptime.

Also under the Energy Access for All project is SolarBiz: a small solar powered business unit for small scale
businesses such as print shops, barbing salons and ICT hubs, designed to suit the energy demand of each of
the business units.

The use of these systems will lead to a reduction in dependence on the national grid, provision of at
least 2500 jobs directly and indirectly, decrease in the number of failures of Small Scale Enterprises,
decreaseinGreenhousegasemissionsandnoise pollution.

The project is in five phases: Feasibility studies and initial planning, System design and pilot construction,
Sensitization workshop and awareness creation on productive use of energy, Commercial/mass production
of the system, Monitoring and Evaluation. We are currently in the third phase of the projecti Sensitization
workshop and awareness creation.

The next phase will begin with the initial production of 250 systems for interested users in Lagos and Ogun
states. We hereby seekfundingto carry outthis phase ofthe project.
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(16) PROJECT SPONSOR (Organizatiory Institution)

Name orTrade Name ECOWATT NIGERIA

EXPERIENCE  IN EXECUTING  SIMILAR
PROJECTS (years; short summary of results)

Legal Status (mark one witk)

Corporation Private Company X

(17) PROJECT POINT OF CONTACT

Name Owoeye Olakunle

Address 8a Moradeun AlabCrescent

City Magodo GRA, Shangisha
State/Province Lagos State

Country Nigeria

Telephone +2347033339056

E-mail Owoeye_olakunle@yahoo.com
Project Role Project Manager
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PROJECT 8.

SUMMARY OF CLEAN ENERGY/ENERGY EFFICIENCY PROJECT OR PROGRAM

(1) PROJECT NAME Sunsmart Electric Ltd

(2) TYPE OF PROJECT SOLAR; TO GENERATE ELECTRICITY

(3) TOTAL COST OF THE PROJECT (2017 US$0) | $150, 000.00

(4) STATE(s) in which the project will be executed. | OYO STATE, NIGERIA

(5) SUMMARY DESCRIPTION OF THE
PROJECT OR SERVICE PROPOSED IN (1),

6PAY AS YOU GO0 SOLAR -HOM
GRID ROOF TOP.

Above
(6) TARGET MARKET FOR THE PROJECT A BOTTOM OF THE PYRAMIDi LOW TO MEDIUM
fuller description may be presented H5)( below. INCOME EARNERS
(7) COMMERCIAL ARRANGEMENTS MOBISOL/LUMETER AND PAGA.
(8) PROJECT STATUS
Pre-feasibility Study | X | Engineering Design X
Feasibility Study X | Business Plan X
(9) FUNDING
SOUGHT
FUNDING NEED AND STRUCTURE Total (US$ or Euro) Eg}i')ty Debt (%) | Grant (%)
Project Development $150, 000.00 20% 80% IF
AVAILAB
LE
Financial Closing

(10) PROJECT DEVELOPMENT i FUNDING NEEDS

USE/PURPOSE FUNDS Partial Funding Power Purchase AgreemenOff-taker «
SOUGHTS X Agreement

(11) RENEWABLE RESOURCE (Mark all that apply with X)

Hydro

O RSIO OLO 0 ark a at app
Energy Efficiency/Savingsi electrical X Photovoltaics X
PROJECT SIZE (in, kW) 50kW

(13) WAY THE ENERGY CONVERSION TECHNOLOGY IDENTIFIED IN (11) BE OFFERED TO THE

ENERGY END-USER (Mark all that apply with X)
Bioenergy (biogas, producer gas or biofuel) Off-Grid Mini/Micro Grid

16 Technology to convert the renewable resource into energy or an energy resource that is delivered through the energgsobgibn d
in (12).
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A R O RSIO OLO D D BE O RED TO
R D R a a at app
Energy Efficiency Services X Solar PV Home Systems X
DESCRIBE ACTUAL ENER GY SOLUTION ELECTRICITY WILL BE MADE AVAILABLE TO THE
OR APPLICATION LOW TO MEDIUM INCOME EARNERS ON A PAY AS

YOU GO (PAYG) BASIS THROUGH SOLAR HOME
SYSTEM/OFFGRID ROOF TOP SYSTEM. (MOBILE

MONEY)
Emission Reduction X Improved Water Resource Management X
Energy Access X Local Development X
Energy Security (National or Regional) X | Poverty Alleviation X
Gender Inclusion X | Social Inclusion X
Other (specify) ECONOMIC IMPACTi EMPLOYMENT, STANDARD OF
LIVING IMPROVEMENT AND SOCIAL DEVELOPMENT

(15) PROJECT NARRATIVE

DESCRIPTION OF THE PROJECT (1) SEEKING FUNDING Attach a onepageoverviewof project. You may
includeanyproject information you choose, aegpand oranswers to any of the previous questions.
Sunsmart SHS solution provides 24 hours seven days a week uninterrupted electricity supply that will ena
phones, tablet, laptops and computers to be chavigkdut hindrance. Our solution powers computer desk top
laptops, TV, Fan, printers and scanners. Our package range from 60 watts SHS to Sd/rofff top system.
Customised solution are also available upon request.
This project is intended to cater the low income to medium income earners who cannot afford the high initi
cost of solar system or who are simply looking to use the most economical power supply there is.
Our solution can be implemented faster with opportunity for expansion as thefrthe customer increases. Oy
solution is clean, cheagnd most effective means of ending poverty. Our product has the ability to scale. Th
product can be rolled out at the same speed of modern electronic devices long before grid infrastructure h
left the planning stage.

Sunsmart has partnered with Lumeter/Mobisol and PAGA to provide elgctita pay as you go basis with the
use of mobile money. The off grid energy technology include a GSM component (meter) embedded in the
hardware of solagnergy system, orstandaloneAC meter, allowing bdirectional communication with central
servers in real time (machine to machine). The system supports remote lock and unlock capabilities

The PAYG concept for SHS is nascent in Nigeria. Sunsmart @idiheer company to introduce the use of mob
money for payment of Solar home system. Our customers make a small initial deposit of an amount not n
25% of the cost and continue to pay the balance periodically (i.e. weekly or monthly). Ligbifstiuen the
amount paid by customer is exhausted, lights turns on when customer makes another periodic payment. T
customer takes full ownership at the end of the payment period usually 2 years. Customer enjoys free eleq
thereafter.

Our currentarget customers for PAYG are the-electrified and under electrified households, traders, and sh
owners to enable them extend their hours of operations into the dark hours of the day. Others are urban al
shop owners (small and medium) and artsan

Sunsmart Solar Home System is better than the g
which is uneconomical and dangerous power supply source. The cost of the gasoline powered generator
maintenance thereafter is highly elsitant as prices of fuel is increasing. Our Solar system, is maintenance fi
and the initial deposit is | ower than cost of a

The demand for the solar energy and otifeigrid electricity power sourceontinue to  increase as a result of the
erratic power system in Nigeridhe market is worth $5.5 billion annuallfigeria is a country with an estimated
population of 180 million people, 65% of which are between the ages of 18 to 45 years. Oh0dbad the
population has access to electricity supply. The national grid is limited in reach. There is limited extension of tk
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to most communities, and it would take decades to reach most areas in Nigeria. This leaves a majority of Nige
without access to electricitif.he ever increasing need has necessitated the Government to allow privatelyoffwne,
grid electricity system. Sunsmart is established to be part of the solution to end electricity problem in Nigeria.

(16) PROJECT SPONSOR (Organization / Institution)

Name or Trade Name

Sunsmart Electric LTD

Acronym

SEL

For how long has the project owner been in
business?

2 YEARS

Name of Legal Representative

TIMOTHY ALALADE

Address

50 AshiBodija Road (Josbeed Mall) STE %&, Ibadan

State or Province

Oyo State,

Country Nigeria.

Telephone +2348167213857

E-Mail SUNSMART.ELECTRIC@GMAIL.COM
INFO@SUNSMARTELECTRIC.COM

Website WWW.SUNSMARTELECTRIC.COM

EXPERIENCE IN EXECUT ING SIMILAR 6 YEARS

PROJECTS

Legal Status (mark one witk)

Corporation X ‘ Private Company ‘ X

Years of Existence

(17) PROJECT POINT OF CONTACT

2

Name TIMOTHY ALALADE

Address 50 AshiBodija Road (Josbeed Mall) STE 5&13,

City Ibadan

State/Province Oyo State,

Country Nigeria

Telephone +2348167213857; +2349072868289; +19546255191.

E-mail SUNSMART.ELECTRIC@GMAIL.COM
INFO@SUNSMARTELECTRIC.COM

Project Role Founder/ CEO
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PROJECT 9.
(1) PROJECT NAME Samtech Solar Project
(2) TYPE OF PROJECT Whattechnologyisusedfor what is
it used? 34kW of PV Solar based Oftrid electricity system.
(3) TOTAL COST OF THE PROJECT (2017 US$/EUR) US$ 250,000

(4)STATE(s)inwhichthewill beexecuted. Rivers State, Nigeria

(5)SUMMARY DESCRIPTION OF THE PROJECTOR The system will supply electricity to around 1600 clients

SERVICEPROPOSEDIN (1),Above Afuller (residential and commercial) in t@mmunity through a|

descriptionmaybepresentedt(15), below. 3km 230VAC, 50Hz minigrid electricity distribution
network.

(6) TARGET MARKET FOR THE PROJECT A fuller TheTargeMarketisanagriculturalCommunitywhere

descriptionrmaybepresentedt(15),below. electricity isnon-existent.

(7) COMMERCIAL ARRANGEMENTS (Contractagreement Samtech has partnership with Solar Solutions Afaind
PPA, etc.) Gintech Energy Corporation Taiwan.

(8) PROJECT STATUS

PROJECT DOCUMENTATION Resource Studies X | Site X
(Mark all that apply withX) Pre-feasibility Study X | Engineering Design X
Feasibility Study X | Environmental/Water/Other Permits
Environmental and X | Power Purchase Agreement/ Off
Social Studies taker Agreement
Business Plan X | Partial Funding X
EXPECTED TIME OFPROJECT COMPLETION FROM FINANCIAL CLOSE 9 MONTHS

(9) FUNDING SOUGHT

FUNDING NEED AND STRUCTURE Total (US$ or Euro) Equity (%) Debt (%) | Grant (%)
Project Development $200,000 30 70
Financial Closing $50,000 10 90
Resource Studies Site X
Pre-feasibility Study Engineering Design X
USE/PURPOSE FUNDS SOUGHTS Feasibility Study Environmental/Water/Other Permits X
(Mark all that apply with aiX) Environmental and Social PowerPurchaseAgreementOff-taker X
Studies Agreement X
Business Plan Partial Funding X

1 The intended audience of this form are investors, banks, donors and other financial institution. The document will
be in the public domain and the document does not call for confidential information.
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(11) RENEWABLE RESOURCE (Mark all that apply with X)

N N - R

(12) CONVERSION TECHNOLOGY 2 (Mark all that apply with X)

Mini -Hydro - PROJECT SIZE (in watts, kW)

(13)WAY THE ENERGY CONVERSION TECHNOLOGY IDENTIFIED IN (11)BE OFFERED TO THE ENERGY
END-USER (Mark all that apply with X)

Bioenergy(biogas producer gasor biofuel) Off-Grid Mini/Micro Grid X
DESCRIBE ACTUAL ENERGY SOLUTION OR We intend to use solar energy to generate power, get
APPLICATION distributedand fed into various homes and businesses U

smart meters so that rural dwellers pay only for energy
use. This makes it possible for isolated areas off the gr
have access to clean

electricity
Emission Reduction X Improved Water Resource Management
Energy Access X Local Development X
Energy Security (National or Regional) X Poverty Alleviation X

Problem:

Rural dwellers are often neglected in planning for electricity access due to the high cost of grid extension
obvious lack of business case it will make to do such due to their low income status. These people spend
trying to have various engy formse.g.firewood, kerosene lamps, candle lights, incomplete combustion
generators and in most cases, they migrate to urban areas for greener pasture.

Solution:

The solution proposes to build and independent solar or hybrid power station (minit ghiellaffected areas ar
distribute the generated power to the various homes and businesses. Everyone will be metered so that tk
only get to pay for the energy they use. This will address the challenge of providing them clean energy. It
address challenges of grid extension which has made it not reasonable to extend grid power to then
provides power at an affordable cost as well as provide clean energy with no harm to the environment.
clean and affordable energy willaatly reduce rural to urban migration and help spring up local sustai
businesses.

Generallyin Nigeria, poweris erraticand eventhosein the urbanareasresortto useof generators. Thech and
somemiddle classwho Canafford renewablesolarenergyadoptit. Thosein therural areas simply cannot affo
It. This is where this solution makes a difference. Bearing in mind the high initial cost of installing solar s
the idea is to own the capital equipment then have generated powdrutistrand metered to the various hor
and businesses using smart metering and monitoring process. The dwellers only pay for the energy they
making it accessible as well as affordable for everyone no matter the intamse

There are over 30 ntibn people in the country without access to electricity. In a village of 1000 péxtle
eventually migrate due to lack of good health care services,education,economic growth and sustainabl
development in these aredde have had tremendous success with standalone home off grid as well as
solutions.We believe this can be taken to the next step of making it affordable for all. After careful anal
selected area, our target is to touch 1000 people with eveayregli grid project executed on a quarterly ba
Hence in a year time 4000 lives will be touch&dis figure will largely increaseover the years.The potential
impactis thatmanybusiness will spring up in the localized area hence reducing rurgbammigration.
Theplanis to generaténcomethrough(1) the saleof electricityusingsmartmetersyouchercards omobilemoney
paymenbptionsfor residents(2) Getbig poweroff takerse.g.,telecommastin the areaGovernmenpublic
institutionsto buyenergyfrom theplant.(3) Trainsomelocalsandemploy them as revenue collectors, technical
support staff, system monitoring staff {A)e will engage the government of the locality Security.
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16) PROJECT SPONSOR (Organizatiory Institution)

Name or Trade Name

Samtech Services Limited

Forhowlonghastheprojectownerbeerin
business?

7 Years

Name of Legal Representative

Samtech Services Ltd

Address

10 Khana Street, Dline Port Harcourt.

State or Province

Rivers State

Country Nigeria (234)

Telephone 07036894115

E-Mail samtechict@yahoo.cgrriggs@samtechict.com
Website www.samtechict.com

EXPERIENCE IN EXECUTING  SIMILAR
PROJECTS (years; short summary of results)

We Have over 5 years experiencein
installing off grid and hybrid systemsfor
residential and commercial clierits
various locations in Nigeria

Legal Status (mark one witk)

Cooperative Partnership
Corporation Private Company
Foundation Private/Public Partnership (PPP)

Financial Entity

Sole Proprietorship

Non-governmental institution

University/ Institute

Other (specify)

Yearsof Existence

(17) PROJECT POINT OF CONTACT

Name Samuel Okorite

Address 1 Emmanuel Eke Street, Woji
City Port Harcourt

State/Province Rivers State

Country Nigeria

Telephone 07036894115

E-mail Samuel.briggs@yahoo.com
Project Role Project Manager

56



mailto:samtechict@yahoo.com
mailto:briggs@samtechict.com
http://www.samtechict.com/
mailto:Samuel.briggs@yahoo.com

Ni g e dnveatdent Prospectus

PROJECT 10.

SUMMARY OF CLEAN ENERGY/ENERGY EFFICIENCY PROJECT OR PROGRAM

(1) PROJECT NAME 1MW SolarPowergeneratiorin Magboro,Ogun State

(2) TYPE OF PROJECT Whattechnologyis used; SolarPanelsLithium PhosphatéLiFeP(Q4) batteries

(3) TOTAL COST OF THE PROJECT (2017USS$/EURJUS$2.000,000

(4) STATE in whichthe projectwill beexecuted. Ogun

(5) SUMMARY DESCRIPTION OF THE PROJECT [to providether e s i dfeMagbsrdsolar powerwith
OR SERVICE PROPOSEDIN (1), Above.A fuller the opportunity to buy panels outrightor subscribeto

descriptiormaybepresenteét (15), below. their output, and thepower be deliveredto them over
Treffen NigeriaLimited distribution lines

(6) TARGET MARKET FOR THE PROJECT MagboroCommunity,alongLagoslbadanExpressway,
Ogun State

(7) COMMERCIAL ARRANGEMENTS PPA.

(8) PROJECT STATUS

PROJECT DOCUMENTATION ResourceStudies x | BusinessPlan X

EXPECTED TIME OF PROJECT COMPLETION FROM FINANCIAL 12 months
CLOSE
(09) FUNDING SOUGHT

FUNDING NEED AND STRUCTURE Total (US$or Eur) | Equity (%) | Debt (%) G(roi';t
Project Development US$700,000 30% 0% 70%
Financial Close US$1,300,000 20% 30% 50%
(10) PROJECT DEVELOPMENT i FUNDING NEEDS
Pre-feasibility Study x | Engineering Design X
USE/PURPOSE FUNDSSOUGHT Feasibility Study x | Environmental/Water/Other Permits X
Partial Funding Environmental and Social Studies X

(11) RENEWABLE RESOURCE (Mark all that apply with X)

(12) CONVERSION TECHNOLOGY “ (Mark all that apply with X)

PROJECT SIZE (MW) 1Mmw | Photovoltaics

(13) WAY THE ENERGY CONVERSION TECHNOLOGY IDENTIFIED IN (11)BE OFFERED TO THE
ENERGY END-USER (Mark all that apply with X)

Energy Efficiency Services Solar PV Home Systems X

Equipment and ServicesVendor X  Solar Therm
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Investmentand Financial Servicesor Funds Other (specify)

DESCRIBE ACTUAL ENERGY SOLUTION Magborocommunityis a periurban communityvith zero accesso
OR APPLICATION thegrid. Thissolution will meettheenergyneeds of 600householdg
within the community

(14) EXPECTED PROJECT CO-BENEFITS (Mark all that apply with X)

EmissionReduction X Local Development X

Energy Access x | Poverty Alleviation X

Energy Security (National or Regional) X Sociallnclusion X
(15) PROJECT NARRATIVE

The gapin meetingdemandor powersupplyby PHCNis really anoutrageouslyig onethathave broughtabouta
serious dependenf the Nigeriapopuliston evenmorehighercostof generatingpowerlike Generatoasthere
coupleno powersupplyfor days,monthsandsometimesnonths. Narroweddownto Magborojthe communityalso
starvegpowerandmajorityof ther e s i drelowt iscOmeearnerandc a raffotd thetotal costof installinga solar
energysystemfor theirhomeor business.

Theneedfor around theclock powersupplycannotbe overemphasizedAs thiswill bring about massive
opportunityfor all.

PV technologyrequiressubstantialip-front capitalexpenditures. Declining pricésr PV panelsoverthe pastyears
havemitigatedthis problemto someextentbut the basicproblemremainsVirtually the wholeenergycostsfor the
lifespanof a PV systemmustbe prepaidat thetime of aninvestmentvhich reapsthebenefts only overthenext20-25
years.

Thesehigh upfrontcostsareand will remainoneof the mainchallengesvhich needto beovercomeo achievea
fasterandgreaterdeploymenbf PV technologyparticularlyin emerginganddeveloping regionswherelargescale
subsidyprogramsareusuallyabsent.

Therationalof The SolarUpright Distribution Concepis basedn theinsightthatthedriving forcesin theenergy
sectorarenotthetechnologiebut the businessnodels. Innovativdusinessnodelsand financingmechanismsire
thereforeneeded t@chievea greaterdeploymenbpf PV technologyin emerging regions.

A numberof interestingandsuccessfubusinessnodels, suclasleasing,PPAsystemsandsolar mortgage have
recentlybeendevelopedn industrializedcountriesmainly relatedto gridconnectedPV systemsWhile thesebusiness
modelsmaybereplicatedn grid-connected areaxf developing regionsdifferentmodels areneededn off-grid areas.
Treffenintendsto developnewbusinessnodelsonits own aswell hassystematicallycollected

information abousuccessfubusinessnodels,evaluatehe experiencemadewith thesemodels,and to disseminate
informationon newand innovativdusinessnodelsaseconomicallysustainablealternativedor PV deploymenin
Magboro,Ogun State.

This proposakuggestaninnovation wherebgkvais soldto asetof householdandthenredistribute the excess
powerto anothersetin Magboro.The formergroup buysat 20% of thetotalinitial costof the 5Skvasolarsystemthe
remaining80%is spread through theext5 or 10 yearsafterwhichthey'll no longerberequiredto do pay-asyou-go.
But otherswho didn't buy the equipmenwill keep subscribingo powerastheyuseit.

Thereforthe proposedLMW thatwill installed,eachhouseholdshathavepaidto ownthedevicewill beharnessed
for excesses arakssuch will contribute2kW eachfrom their 5kW to second sedf households

Thelatersetwill keeppayingfor power,theformersetwill payfor powertill theyfinish payingtheir 80% balance.
The cost thetwo groupswill payperkilowatt houris to be betweem5 to 60 naira.




Ni g e dnveatdent Prospectus

(16) PROJECT SPONSOR (Organization / Institution)

Name or Trade Name

Treffen NigeriaLimited

Acronym Treffen

For how long has theproject owner beenin 5 years

business?

Nameof Legal Representative Elukpo Agiwon

Address 71, Abidjan StreetWuseZone2, Abuja
Stateor Province FCT

Country Nigeria

Telephone 08057200744

(17) PROJECT POINT OF CONTACT

Name [Tosin Amire

Address 27,O0RIMOLADE CLOSE, OFF ADENIYI
JONES, IKEJA

City LAGOS

State/Province LAGOS

EXPERIENCE IN EXECUTING SIMILAR
PROJECTS (years;shortsummaryof results)

2 years. Currentlynanaginga distributionsystensimilar to
this across/ statesof thefederation.

Legal Status(markonewith X)

Corporations Private Company X
Years of Existence 2 year

Country NIGERIA

Telephone 07018030099

E-mail info@treffen.com.ng

Project Role

SeniorProjectManager
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PROJECT11.

GENERAL INFORMATION

NAME OF THE PROJECT

PROJECT OWNER/ DEVELOPER

CONTACT INFORMATION

TYPE OF ORGANIZATION

COUNTRY - PROJECT LOCATION

PROJECT DESCRIPTION

Bullion PropertiesHybrid SolarGasDistributedIPP

Trevari Group Limited is an emergentNigerian businessenterprise with
major presence across diverse sector including independent Power
Generationand Distribution; andRealEstateDevelopment.

TrevariGrouplLtd

51,AnthonyEnahorcstreetUtako,Abuja,

Nigeria ContactPersonMr Innocent

Obande

Phone#+2347081583007

Email:

Trevari Group is a registeredprivate limited companywith headoffice in
Abuja, FCT,Nigeria.

TheBullion independentybrid IPP is locatedin KarsanaNorth District,
Kubwa, Abuja,Nigeria

The proposedBullion Estateis an affordable housing project with a total

numberof 418 unit that featuresa high-end yet affordable living experience
in Nigerian State Capital, Abuja. The residential mix-developmentwill

include a distributed 1MW roof-top solar power generationplant acrossthe
entire roof-top area of the complex.The housingproject main selling point is

its true first clean and reliable power supply for the entire residential
complex; the complex will feature other facilities including a centralized
water system, road network, 24 hours security, recreational facilities,

shoppingmalls,religiouscentresandschools.

The Standalonetruly off-grid independentpower plant will generate IMW
of uninterruptedpower supplyfor the residentof the complexand the project
once completedwill be a model project for other residential developmentn

Nigeria.

The independenpower plant will be developedand ownedby the developer
with independent pre-payment electric meters for the residents of the
complex.The residentwill enjoy an uninterruptedpower supply experience
and a predictive electricity cost (at a fixed electricity tariff). The developeris
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TECHNOLOGY TYPE

EXPECTED RESULTS/OUTCOMES

SPONS OR 6 EXPERIENCE

PROJECTS

IN SIMILAR

The proposed power technology for the project is a 1MW Hybrid
generation+ Energy Storagesystemutilizing Solar PV and Gas generators
to satisfy daytime and nighttime electricity needs. The Solar PV will
utilizes the roof-top area as distributed generationapproach of the entire
roof-top area of the complexand storetheenergy generateth a centralized
1MW utility-scale energy storage unit, incorporating energy efficiencies
technologiesED lightings acrossthe residentialcomplexand streetlighting
to minimizeenergylosesto the residential complex.

The power plant will also incorporate a Gas/LPG generator for backup
power generation;integrated with the LMW energy storage unit. The hybrid
power systemwill useSolarasits main powergeneratingsource,integrating
utility-scale energy storage systemfrom where electricity is meteredto all
theresidentsand gas/Ipggeneratorfor backup powergeneration.

- MaximizeRenewablenergysourcegSolarPV) into the power
solution design

- Completelyoff-grid powersystemsvith futuregrid connectivity
Energy efficienciesmaximizedand energy loses minimized into
the design

Electricityis distributedindividually regardlesof residentdbased
load (Residentare notlimitedto arequiredkwhenergy
consumption)

- Systemis fully integrated betweenSolar + Gas Generator +
Storage System

- Systentanbeeasilyscaledupfor futureenergyloadincrease.
- Pay-asyouusefunctionalityfor theresidents.

The power projectis designedfor a 1MW AC electricity generationcapacity
for the residential complex with 1MW Storage and 1MW capacity
Gas/LPG generator.

The developeris currently considering a few financing options which
includes distributing the capitalcostinto the selling price of the residential
units or to cover a minimum of the equity requirementinto the residential
sales price and take on international debt for the capital balance of the
project.

The developerexpectsa paybackperiod of betweens-7 yearsfor the project

Trevari Group Ltd is working with international technologypartners, power
developerswith extensiveexperiencein developing solar projects, utility-
scale batterysystemsindelectricitycontrolsandoperations.

Trevari Group Ltd has significant equity interest in a few independent
power project across Nigeria and the Bullion Estate would be a first in
Nigeria featuring this uniquesolar-gaspowerintegrationin Nigeria.
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