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Publisher’s Note

The Middle East North Africa (MENA) region’s renewable energy potential is enormous, as most of
us are aware. From Marrakech to Abu Dhabi, there are grand plans to exploit wind and solar resources.
With the vast wealth held by Middle Eastern nations it would be easy to assume that these countries
might fast-track their ambitions right past Egypt and Morocco, for example, but this might not be
the case.

It takes more than wealth to grow a renewable energy industry. First and foremost, “political will”
must be involved. While Egypt has fossil fuel resources, it also has a population honing in on 100
million with domestic power demand outstripping demand. It has a very high unemployment rate

among its youth and it is paramount that the country diversifies its economy. Renewable energy can play a significant role,
in not only helping meet power demand and freeing up oil and gas for export and, in turn, propping up its foreign currency
reserves, it can also kick off a new industry in which to train and put its youth to work.

Morocco has a different story. Having very little fossil fuel wealth, it has been diligently plotting its future; renewable
energy is an integral part of its sustainability plan going forward, not only for energy, also for employment generation.
The country is actively participating on the world stage in promoting the battle against climate change and a sustainable
way of living.

Both of these countries already have world-class projects under their belts. For example, Morocco boasts its massive Noor
solar projects while Egypt erected its hybrid CSP facility, Kuraymat. These are just two of the many significant projects
these countries have undertaken, with numerous wind and solar activities under development and in operation. More
importantly, they have great ambitions for the future with construction underway on some of the largest wind and solar
facilities in Africa.

It will be interesting to watch how their Middle East counterparts fare in the long-term. At present it is a bit of a novelty
and the region seems to be diving in, but with easy oil and small populations, relatively speaking, it’s possible that its
momentum might fade.

Now, on to this issue… Be sure to learn more of Morocco’s current plans in the Africa Focus section. Also featured in
this section is Angola, whose renewable energy efforts have only recently taken hold. Will another big oil economy take
its renewable efforts to the next level? Alternative Focus takes a look at recent developments in electric vehicles, as well
as, energy storage, while Markets & Policy discusses increased liquidity in debt capital markets. As always, your comments
and suggestions are welcome and can be sent to info@ae-africa.com.
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First Benban Power Station Inaugurated
Egyptian authorities inaugurated the first power station at the Benban
solar complex, having entered into the operational phase in December
2017. The production unit with a capacity of 64 MW was set up by the
German company Ib Vogt GmbH, in collaboration with Egyptian
Solar Systems.

“In this plant, we have 200,000 solar panels and 780 solar trackers that
allow the panels to follow the movement of the sun throughout the
day. The approximately 95-hectare facilities will produce the equivalent
of the consumption of 20,000 households,” said Amine el-Edghiri, the
project manager of the German company, according to Bloomberg.

This plant is the first in a series of 32 that will have a projected capacity
of 1.8 GW for a setup cost of $2.8 billion.

iQ Power and MFZ Sign MoU for Libyan Solar
iQ Power Inc. and the Libyan free-trade economic zone, Misurata Free
Zone (MFZ), signed a MoU that will lead to the development of
renewable energy projects. iQ Power Inc. is a US company established
with the sole purpose to develop renewable energy and sustainable
development in the MENA region in compliance and furtherance of
the programs and directives of the United Nations SE4ALL,
Mediterranean Solar Plan, U.S. Department of Energy and USAID
Power Africa programs.

T h e  M F Z  h a s
shown its desire
t o  d e v e l o p  a
photovoltaic (PV)
and concentrated
solar power (CSP)
industry and has
expressed its intent
to do so. iQ Power
is weighing the
options of how CSP,

PV or hybrid can best be utilized and optimized given the need for
reliable and continuous power.

The consortium of companies have come up with a Master Project plan
to develop and build on a turn-key basis the integrated PV and CSP
solar power energy project(s) up to 300MW, and to bring a minimum
of $500 million in foreign direct investments to the Libyan economy
- a build-own-operate-transfer contract benefiting the people of Libya
first and finally.

MFZ also has expressed its interest in constructing a seawater
desalination plant utilizing solar energy in part or in whole as its source
of power to meet the growing needs of the city of Misurata.

Currently, Libya is becoming a supply and export platform for solar
PV modules and inverters to the Middle East and African countries
which have a robust pipeline of upcoming PV and CSP projects.

The envisioned project will create local jobs and local know-how and
will be able to support and supply the project’s expansion plans as well
as export products to neighboring countries using the legal support that
MFZ has based on law No. 9 of the legislation laws and decisions
of MFZ.

Voith to Modernize Wanjii Hydropower Plant
Voith is now extensively modernizing the Wanjii small hydropower
plant in Kenya which has been in operation for 60 years. The company
is replacing the plant’s turbines, generators, control technology as well
as the electromechanical equipment. This will result in an increase in
power plant output by around 20%. The extensive modernization works
is scheduled for completion in mid-2019.

A key determining factor outlined by the plant operator KenGen will
be the significant increase in performance. The modernization
concept developed by Voith will also improve the plant’s energy balance
with the reduced number of electrical consumers. Another priority is
the ease of maintenance. In future, individual components can be
replaced, if necessary, with minimal effort. The replacement of the
power plant technology also includes equipping it with a remote-control
system, so that electricity generation can be regulated from
KenGen headquarters in Nairobi. A particular challenge of the
upgrade project is that due to structural conditions, all components
have to be transported to the lower lying powerhouse using an
inclined elevator.

The machines in the small hydropower plant were originally from
Morgan Smith. This company was initially acquired by Allis-Chalmers
and subsequently by Voith. As a result, Voith had all relevant
documentation on hand during the planning of the project, which made
it much easier to develop a modernization concept.

With an output of 7.4 MW, the Wanjii facility, which is located around
80 kilometers to the northeast of the Kenyan capital Nairobi, is a good
example of the importance of a decentralized energy supply in Africa.
In many remote and mountainous regions, similar plants supply people
with power and create the basis for their economic and industrial
development.

Siemens Signs Long-Term O&M Contract in Sudan
Siemens has been contracted to provide long-term maintenance and
O&M advisory services for two Sudanese power plants. According to
the company this builds on its commitment to support the energy
infrastructure in Sudan.

Siemens has signed a long-term agreement with the Sudanese Thermal
Power Generating Company (STPGC) to provide service and
maintenance for the power generating assets and related
components operating at the 337 MW Port Sudan and 502 MW Garri
power plants.

Siemens will also provide Operation and Maintenance (O&M) advisory
services for both plants. A team of experts will provide advisory and
technical support for the operations and daily maintenance performed
by STPGC technicians. This will include both classroom and hands-
on training for STPGC personnel at Siemens gas turbine plant in Berlin
as well as at STPGC’s training facility in Sudan.

The agreement includes Siemens’ Power Diagnostics™, part of the
company’s “Digital Services for Energy” portfolio, as well as support
from Siemens’ 24/7 Remote Expert Center monitoring the controls
systems. Using advanced data-driven analytics, STPGC and Siemens
will work together to identify, assess and diagnose abnormal operating
conditions and to recommend actions to be taken before an issue
impacts operations.

So
ur

ce
: i

Q
 P

ow
er



The Port Sudan plant is equipped with two SGT5-2000E gas turbines,
while the Garri plant, scheduled to begin commercial operation in May
2018, will be equipped with three SGT5-2000E gas turbines. Both
plants feature Siemens’ SPPA-T3000 controls system that will also be
serviced and maintained as part of the agreement.

Power Plant Breaks Ground in Sierra Leone
Globeleq, along with CDC Group plc (CDC) and TCQ Power, celebrated
the start of construction of the 57-MW Western Area Power Generation
Project in Sierra Leone.  The president of Sierra Leone, Dr Ernest Bai
Koroma, led the ground-breaking ceremony at the future power
plant site.

Working alongside CDC, the UK’s
development finance institution,
and TCQ Power, who have been
developing and financing the
project, Globeleq will develop and
oversee the construction and
operations of the Western Area
Power Generation Project located
in  the  Kissy  Dock  a rea ,
approximately 4 km east of the
center of Freetown.

Wärtsilä, the appointed EPC contractor, will design and build the plant,
and once completed will provide full operations and maintenance
services to the plant for 15 years. Two expansions of the plant to
128 MW are envisaged but have not yet been planned.

BB Energy, an independent energy trading company, will provide HFO
under a 15-year fuel supply agreement and electricity will be sold
under a 20-year power purchase agreement with EDSA, the Sierra
Leone state owned utility, and the government.

The project will benefit from World Bank Group support provided by
the Multilateral Investment Guarantee Agency (MIGA), the World
Bank’s International Development Agency (IDA) and the International
Finance Corporation (IFC), which acted as the lead arranger. The
Emerging Africa Infrastructure Fund part of the Private Infrastructure
Development Group and managed by Investec Asset Management,
acted as structuring bank. Other lenders include CDC, FMO, and the
African Development Bank.

Ghana Announces Solar Plans at ISA
Ghana has targeted setting up 200,000 standalone solar power systems
to serve households, businesses and public infrastructure, according
to President Nana Akufo-Addo. These solar power units will be located
in both on and off grid communities.

The initiative was revealed at the launch of the International Solar
Alliance (ISA) in India is part of Ghana’s desire to diversify its energy
sources.

“Ghana is located south of Ecuator and many parts of the country enjoy
excellent sunshine. It is unfortunate that despite the abundance of its
solar resources, the country has an energy mix composed of 59% fossil
and 40% hydroelectric for only 1% of solar,” the president said.

The country also aims to establish 55 mini-power plants with an average
capacity of 100 KW that will work through PV technology.
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Stake in Cahora Bassa Up for Tender
Mozambique’s Cahora Bassa hydroelectric dam (HCB) launched a
public call for tenders for the sale of 7.5% of its assets. This will be
conducted through the Mozambique Stock Exchange (BVM).

The purpose of the invitation to tender is to recruit a financial
intermediary to organize, register, authorize, publish, launch and execute
the public offer and sale of HCB shares.

“The process of selling
7.5% of HCB’s shares
through the BVM will
h e l p  p r o m o t e  t h e
economic inclusion of
M o z a m b i c a n s  a n d
strengthen the credibility
of the hydropower plant
wi th  domes t i c  and
international partners.
inc lud ing  f inanc ia l

institutions. It will prove that the company is ready to comply with
internationally recognized practices of good governance and ongoing
public scrutiny,” said HCB in a statement.

Expressions of Interest Wanted for Malawi Project
In Malawi, independent energy producer JCM Matswani Solar Corp,
issued a call for expressions of interest to select a manufacturer for the
development of a solar power plant. The infrastructure will have a
capacity of 40 MW, and will be located in the district of Salima in the
center of the country.

JCM Matswani is a special purpose entity owned by British
infrastructure investor and infrastructure developer InfraCo Africa
Limited, Canadian private equity investor JCM Power and South
African Matswani Capital. It will take care of the development of the
project as well as the mobilization of the necessary funds for its
implementation.

The plant’s production will be transferred to the power grid as part of
a 20-year power purchase agreement with the government.

Econet to Invest in Zimbabwe Solar
In Zimbabwe, the mobile operator Econet aims to invest $250 million
into a solar energy project. The initiative, which the company says will
create 5,000 jobs, will provide solar power to industries, businesses,
and households.

Norman Moyo, head of Econet’s technology department, said the
project has already started, according to a report in The Herald. “We
have orders from several companies in Zimbabwe for electrical
installations that will allow them to emancipate themselves from
the power grid, except in emergencies. They can also reduce their
need for diesel whose satisfaction requires foreign currency,” said
the manager.

Moyo said that the company already has 20 MW in projects in the
order books and this is constantly increasing. Once the installations
are completed, customers should pay, on the model of leasing, over a
period of 15 years.

Econet has also undertaken similar projects in Kenya, South Africa,
Rwanda, Tanzania and Zimbabwe, where it hopes to build about 100
MW of mini-power plants over the next two years.

Investors Greenlight Mozambique’s Mocuba Solar Plant
Scatec Solar, KLP Norfund investments and Electricidade de
Moçambique (EDM) have completed the financial mobilization for
the largest solar power plant in the country. The construction of the
Mocuba plant, with a capacity of 40 MW, has therefore been launched.

The project, estimated
at $76 million, was
financed with $14
million of equity by
Scatec, KLP Norfund
Investments  and
EDM. The balance
was mobilized at $7
million per grant and
$55 million through
a loan from the IFC,
the private sector arm of the World Bank, and the Emerging Africa
Infrastructure Fund.

The project will be implemented by Scatec, which will ensure the
development, construction and operation. The production of the
infrastructure is already covered by a 25-year power purchase agreement
with EDM, the national power company.

The construction of this electricity generation unit, which will supply
around 175,000 households, is part of the country’s plans to increase
the share of renewable energy in the energy mix, as well as the
diversification of the latter.

GE Power and Marinus Partner
on Ghana Waste-to-Power Project
GE Power and Marinus Energy announced a pilot project to capture
Isopentane gas and use it as a fuel source for generating electricity.
The Atuabo Waste to Power Independent Power Project will be the
first TM2500 power plant in sub-Saharan Africa to use Isopentane gas
as a fuel source and will run on GE’s latest TM2500 gas turbines. This
Isopentane gas would otherwise have been flared.

In the first phase, Atuabo will convert the Isopentane fuel into up to
25 MW of power, generating enough electricity to supply power for
more than 100,000 Ghanaian households. As additional gas is brought
onshore, the plant is expected to add on additional gas generating units
up to a capacity of 100 MW. Additional Isopentane fuel will eventually
be stripped off an offshore gas supply and  processed at Atuabo by the
Ghana National Gas Company. The gas turbine will start on lean gas
and transfer to the Isopentane mix over time, and the power plant is
intended to operate at base load throughout its life.

“Not only is the Atuabo waste to power plant enabling our company
to lead in innovative energy solutions in Ghana, but by using a fuel
source which would otherwise have been flared as waste, we are further
reducing emissions and costs,” said Mr. Fred Asamany, Strategic
Advisor of Marinus Energy. “This is good for our business, the climate
and eliminates the potential environmental hazards facing the
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local community. GE is offering an innovative solution which gives
us the confidence to move from pilot to commercial operations”
he said.

“The TM2500 unit will provide unrivalled speed to deployment and
flexibility to support the immediate needs of our customer
Marinus Energy, and then seamlessly transition to deliver capacity
over the long term as they expand their operations” said Leslie Nelson,
CEO of GE’s Gas Power Systems in sub-Saharan Africa. “The Atuabo
project will add yet another TM2500 gas turbine to the
existing  fleet of 10 units in the country earlier deployed in 2016,”
Nelson said.

In 2017, GE released several announcements reinforcing its commitments
to strengthening the power sector in Ghana. The 400-MW Bridge power
project will be the first LPG fired power plant in Africa and the largest
LPG fired power plant in the world, while the 200-MW Amandi power
plant will be one of the most efficient power plants in the country and
will generate the equivalent power needed to supply more than one
million Ghanaian homes. In addition, GE will set up an M&D
(Monitoring and Diagnostics) center in Ivory Coast which will provide
the digital data and analytics service to improve the performance of
GE equipment in the region.

GE works with the government, corporate customers and other
stakeholders in Ghana to support economic growth through infrastructure
development in the power, healthcare and transport sectors. In 2014,
GE opened a 200-capacity permanent office in Accra, and now has
over 100 employees – 95% of which are Ghanaians.

ROC Signs MoU with Rosatom for Nuclear Assistance
The Republic of Congo (ROC), in an effort to promote a nuclear power
sector as well as other peaceful nuclear applications, has signed a MoU
for cooperation in the civilian nuclear sector. This agreement was
concluded between the Congolese Ministry of Scientific Research and
Technical Innovation and Rosatom, the Russian nuclear company.

This agreement, which is the first of its kind for the ROC, lays the
foundation for this collaboration, which will take into account several
activities. This will include the development of nuclear infrastructures
in the country, the development of awareness programs on nuclear
technologies and their possible applications in the fields of industry,
agriculture, medicine and energy. It is also planned to build a nuclear
science and technology center in the ROC.

The two countries will establish multi-sectoral working groups composed
of experts from both countries to implement the MoU.
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UK and Netherlands-based subsea provider
N-Sea has announced that it secured major
contracts to the value of £40 million, during
Q4 of 2017 and in early Q1 2018, providing
a sound backlog for the coming season.

Known for its innovative work as an
independent offshore subsea contractor,
N-Sea’s expertise in the fields of UXO
(unexploded ordnance) survey, ROV and
tooling solutions, diving, and subsea
maintenance and construction will be
employed.  These projects – which include
UK east coast windfarm work, interconnector
cable projects and German Baltic scopes –
will be delivered with a variety of vessels on
behalf of customers in the oil and gas,

renewables and utilities sectors. Commercial
Director Gary Thirkettle said: “N-Sea continues
to evolve, developing our expertise and assets
to match the business mix in the new energy
economy.

“While our oil and gas IMR proposition
remains strong, we are delighted to see strong
growth in other sectors and with a variety of
new customers across our core European region.

“In addition to our European activity, 2017
saw several exciting and significant new
projects further afield, in North Africa, West
Africa and the Middle East. We will continue
to seek out further opportunities for export of
our expertise.”

The past two years have seen N-Sea extend
core technology into a number of sectors and
establish entities in Germany and the UAE.
Strategic investment in people, equipment
and vessels has been coupled with new
and strengthened partnerships, and an
increased commitment to award-winning
technological innovation, via in-house and
academic R&D.

N-Sea specializes in subsea services for the
renewable, oil and gas, and telecom/utility
industries, as well as for civil contracting
communities. With a focus on safe and efficient
operations, N-Sea provides near shore,
offshore and survey services to asset operators
and tier 1 contractors.

N-Sea Awarded £40 Million in International Contracts
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Masdar, Abu Dhabi Future Energy Company,
a subsidiary of the Mubadala Investment
Company (Mubadala), will install a 290-
kilowatt (KW) solar photovoltaic (PV) system
to serve the facility of Khazna Data Centers
(Khazna) in Masdar City.

A collaboration agreement on the project was
signed, aimed at further advancing Abu
Dhabi’s reputation as a hub for renewable
energy and clean technology. Under the terms
of the agreement, Masdar’s Energy Services
unit will install a solar PV system on the car
park roof at Khazna’s Masdar City facility.
The project will serve as a pilot for additional

sustainable initiatives at both Khazna facilities
in the future.

Khazna, the only dedicated commercial
wholesale data center provider in the UAE,
safeguards mission-critical data using the
highest levels of security and operational
reliability. They provide industry benchmark
levels of power supply and cooling services
to better serve the growing need for data center
operations in the UAE and wider region.

With additional operations at Meydan, Dubai,
Khazna is one of the largest data center
infrastructure operators in the Middle East and

North Africa. The company is currently in the
process of expanding its capabilities across
both Abu Dhabi and Dubai. Once completed
in 2019, these will include a total built-up area
of around 31,000 square meters over the
existing facilities and deliver over 24 MW
of IT load.

Their Masdar City data center is designed to
be 40% more energy efficient than a typical
data center in the UAE. The new facilities
will also target a Pearl 3 rating as per the
Estidama system, the Abu Dhabi Department
of Urban Planning and Municipalities’ green
building code.

Masdar to Install Rooftop Solar PV Sat Khazna’s Masdar City Facility

The meeco Group, together with its local joint
venture company oursun Guyana, completed
the installation of sun2roof solar energy
solutions on the rooftops of 57 government-
owned buildings. The meeco Group had been
awarded the project within the framework of
a public tender process by the Guyana Energy
Agency (GEA) to execute this renewable
energy project and has managed to implement
the customized clean energy systems.

“We are very grateful for the cooperation
with GEA and especially its CEO, Mahender
Sharma, who has been very supportive in
making this project cluster happen
in a professional and timely manner,”
explained Konstantin Wolf, CFO of The
meeeco Group.

The commissioning of the 57 sun2roof
solar rooftop systems with a total
capacity of 740 kWp contributes to
establishing a sustainable and clean
energy supply in Guyana. “The solar
installations will reduce energy costs
while displacing fossil-based energy
supply and avoiding greenhouse gas
emissions. At the same time, we aim
to raise awareness among stakeholders
and showcase the applicability and
functionality of renewable energy,”
stated Dr. Sharma.

The solar solutions have been completely
customized according to the energy
requirements and conditions of each building
and comprise of power inverters with an

interface to our energy monitoring system
sun2see. This real-time monitoring and control
platform ensures a smooth performance of the
solar energy systems powering governmental
buildings such as ministries, schools, police
stations and administration buildings.

meeco Group Completes Guyana Project
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Suzlon Group announced that it has completed
the commissioning of 340 MW solar power
turnkey projects across sites in the state of
Telangana (210 MW), Rajasthan (60 MW) and
Maharashtra (70 MW). The projects have been
executed over a period of time, concluding in
Q4 FY18.

With the commissioning of the 340 MW Suzlon
has completed delivery of its entire solar
order book. The projects have been executed

by combination of joint ventures or formation
of Special Purpose vehicles (SPVs) with
various partners.

J.P. Chalasani, Group CEO, Suzlon Group
said, “We have delivered the entire 340 MW
solar project on turnkey basis. Our focus on
solar will continue to be through wind-solar
hybrid projects, which will lead to better
utilization of grid, due to complementary
generation profile. It will also save on

duplication of costs such as land and evacuation
infrastructure. We have an edge due to our
existing large land bank, technologically
advanced products and nationwide O&M
strength. With the positive change in the
Indian renewable energy landscape, we are
confident that the volumes will witness
significant growth across all sources of clean
energy. Suzlon endeavors to bring down the
cost of energy and provide clean and affordable
energy for all.”

India Ramps Up Wind Energy Production

Yingli Green Energy Holding Company Ltd.
(Yingli), announced that its wholly owned
subsidiary, Yingli Green Energy Europe, S.L.
(Yingli Europe) has signed an agreement with
Jenner Renewables, to provide engineering,
procurement and construction (EPC) services
for 12 ground-mounted PV plants in Chile,
with the total capacity of 146 MW. According

to the agreement, the project is divided in
two phases:

Cluster 1 includes four PV plants which began
construction in February 2018 with expected
operation by June 2018. Cluster 2, including
eight PV plants, will begin by the completion
of Cluster 1.

As the EPC contractor and exclusive solar
panel supplier for the project, Yingli will
supply its multicrystalline modules type
YL325P-35B.

Upon completion, each PV plant is
anticipated to avoid 20.8 tons of CO2

per year.

Yingli Signs Contract for 12 PV Plants in Chile

Siemens Gamesa secured a new order in Bosnia
and Herzegovina from F.L. Wind, one of the
country’s independent power producers (IPP),
for the supply of 36 MW. This is the company’s
second project in the country and overall tenth
project on the Western Balkans.

The scope of the agreement includes delivery
and installation of 18 turbines, G97-2.0 MW,
at the Jelovaca wind farm, located in the north
of Bosnia and Herzegovina. Siemens Gamesa
has also been engaged to operate and maintain

the wind farm for five
years, which is due to
come on-s t ream
towards the end of
this year.

This project will
contribute to the
country’s target of a
larger share of local
renewable energy
generation.

Siemens to Supply 36 MW in Bosnia and Herzegovina
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Mitsubishi Heavy Industries Environmental
& Chemical Engineering Co., Ltd. (MHIEC)
has received an order from Kawasaki City
(Kanagawa Prefecture) to build its Tachibana
Waste to Energy (W2E) Plant, a municipal
solid waste (MSW) incineration plant in
Kawasaki’s Takatsu District. The existing
facility will be rebuilt as a stoker type
incinerator, with a total waste treatment
capacity of 600 tonnes per day (tpd). The order
i s  a  j o in t  ven tu r e  p ro j ec t  w i th
Taisei Corporation, and is valued at 29.8 billion
yen.  Complet ion is  scheduled for
September 2023.

The Tachibana W2E Plant had operated for
around 40 years, but the facilities have aged
and the incineration plant ceased operations
in March 2015. The W2E Plant subsequently
closed in 2016. The current facilities will be
dismantled and removed, and construction will
begin on the new center. The new MSW
incineration plant will comprise three stoker
type incinerators, each with a capacity of 200
tpd, as well as other related equipment.

MHIEC acquired MHI’s waste treatment plant
business in 2008, incorporating MHI’s
environmental protection systems technology,

as well as its broad expertise in the construction
and operation of waste management facilities
in Japan and overseas. Based on its strong
track record, MHIEC is well positioned to
provide comprehensive solutions for plant
construction and operation.

MHIEC will pursue further orders by building
new advanced W2E plants that contribute to
the formation of a resource-recycling society,
enhancing the energy efficiency and stable
operation of existing plants, and providing
solutions that lower operation, maintenance
and other lifecycle costs.

Mitsubishi Inks W2E Facility Deal
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Electric Cars See Global Rise

he number of electric cars worldwide rose to 3.2 million
according to a count taken at the beginning of 2018.
Some 1.2 million are on the road in China, followed

by 750,000 in the United States of America. Germany remains
in eighth place with just short of 93,000 cars. Last year was a
record-setter with 1.2 million new registrations.

These figures were determined in a recent survey conducted by
the Centre for Solar Energy and Hydrogen Research Baden-
Württemberg (ZSW). The researchers’ analysis showed that the
Chinese brands BYD and BAIC accounted for the greatest number
of new registrations. Last year’s most successful western
automaker Tesla retained the top spot this year with 86,700 new
registrations, despite the delays in the Model 3’s rollout. BMW
finished fourth, followed by VW in fifth place.

Count to reach 25 million soon,
battery sales surging
Recent years’ sharp increase in new registrations continued unabated
in 2017 with around 55 percent growth. “If the rate remains
anywhere near that, the number of electric vehicles registered
annually will exceed 25 million by 2025,” says Prof. Werner
Tillmetz, a member of ZSW’s board of directors and head of the
Electrochemical Energy Technologies division. This is in line with
announcements made by many manufacturers that they retooled a
quarter of their manufacturing for electric vehicles within just
seven years.

As Tillmetz goes on to point out, “Growth rates like these also
require enormous expansions in cell production. Market demand
for cell capacity will then come to more than 1,000 gigawatt hours
per year. That is tantamount to 20 new gigabyte battery factories
and more than €100 billion in investments – all within just a few
years. It will take a broad investment campaign on the part of
German and European industries to steer clear of the looming
supply bottlenecks and strategic dependencies.”

1.2 million on China’s roads, USA in second place
Transportation powered by electricity is surging in many countries,
above all in China. It is the world’s most dynamic market in legacy
vehicles and new registrations – 1,212,280 electric cars are rolling
on China’s roads these days. The count nearly doubled in 2017
with 579,000 new registrations. The USA held onto second place
with 751,510 e-cars, including last year’s 195,140 newly registered
vehicles. Japan ranks third with 201,410 cars. Norway is in fourth
place, where authorities tallied 187,270 cars, an increase of 62,320.
Norway is also at the top of the table when it comes to e-cars’
percentage share of all passenger cars. They accounted for 39.3
percent of cars newly registered in 2017 and 6.2 percent of all cars
on the nation’s roads.

Germany still fares relatively poorly compared to other counters.
On the upside, the number of electric vehicles nearly doubled to
92,740 from 2016 to 2017. The count increased by 54,490, which
means that Germany is tied with Japan, but still behind Norway,
which has a population of just five million. E-car’s share of new
registrations in Germany came to 1.6 percent.

T
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New registrations show Germany’s
automakers are catching up
The world’s most successful manufacturers are China’s Build
Your Dreams (BYD) and Beijing Automotive Industry Holding
(BAIC), with each accounting for around 100,000 electric cars
registered in 2017. Tesla ranks third in the world with
86,770 electric cars.

German automakers put in a good showing in terms of new
registrations in 2017. BMW took fourth place with 67,940 vehicles,
followed by VW with 52,250 e-cars. The German automotive
industry sold around 146,000 electric vehicles altogether worldwide.
Just 35,000 of these, or 24 percent of the total, were sold on the

home market. “Despite the weak domestic market, the German
automotive industry is well on its way to becoming a competitive
supplier,” says Prof. Tillmetz. “However, it will take a lot more
effort to keep pace with the dynamic global growth.”

Chargeable vehicles count
ZSW’s researchers counted cars with battery-powered electric
drives, range extenders and plug-in hybrids; that is, all vehicles
that are charged with electrical power. Full and mild hybrids and
vehicles equipped with fuel cell technology were not taken into
account. This analysis is based on data from the German Federal
Motor Transport Authority, government agencies and NGOs abroad,
and other sources.

Electric car charging Amsterdam



Innovat

World’s Highest Hydraulic Head
in Underground Energy Storage Plant

12

Alternative Energy Africa Magazine
March/April 2018

he Energy Storage in Mine project financed by the Northern
Ostrobothnia Center for Economic Development, Transport
and the Environment (ELY Centers) shows that the

underground energy storage plant can be put into practice after the
mine closure in late 2019. The concept which is based on pumped
hydroelectric energy, closed water circulation and existing mine
infrastructure in the 1,400-meter depth of the Pyhäsalmi Mine, and
has “no impact” on the environment. In pumping mode, electric
energy is converted to potential energy and stored in the form of
water at an upper elevation. Pumping the water uphill for temporary
storage “recharges the battery.”

The estimated construction time of the plant will be three years
and its operational lifetime more than 50 years. Based on the
economic analysis and market modelling of Pöyry Energy GmbH,
75 MW electrical power and 530 MWh capacity would be the
most profitable. Installed capacity from 50 MW to 400 MW has
been studied.

Pyhäjärvi’s “water battery” is based on mature technology used in
more than 9% of the world’s energy storages. In addition to its
long operational lifetime, generous size of the energy storage
(7 h), high volume of the water reservoir (162,000 m3) and great
effectiveness (77 %), it has minimal operating costs with limited
maintenance and replacement investments.

Distribution of potential income streams from total multimarket
trading potential could be 9,5M€/year for 75 MW installation,
according to the study by VTT Technical Research Center
of Finland.

Finland will begin exploring the possibility of phasing out the use
of coal in energy production five years ahead of schedule, by 2025,

reveals Kimmo Tiilikainen (Center), the Minister of the Environment,
Energy and Housing. Finland’s coal use, he adds, currently falls
in its entirety within the scope of the emissions trading scheme of
the EU. Because most low-carbon electricity resources cannot
flexibly adjust their output to match fluctuating power demands,
there is an increasing need for electricity storages in Finland.

Pyhäjärvi’s plant has the advantage of being able to positively
impact all three elements of the energy trilemma: reliability,
affordability and emissions reduction. Other technologies such as
batteries can meet some but not all aspects. Pumped storage
hydropower enables greater integration of other renewables,
especially wind and solar, into the grid by utilizing excess generation,
and being ready to produce power during low wind and solar
generation periods. It also has the ability to quickly ramp electricity
generation up in response to periods of peak demand.
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ndustry, pension funds and end consumers are all set to benefit
from more efficient lending to renewable energy projects. The
end consumer of alternative energy should start to benefit from

lower tariffs as the cost of capital comes down for renewable energy
projects within South Africa’s Renewable Energy Power Producers
Procurement Program (REIPPPP).

This is the view of Mark van Wyk, Head of Unlisted Investments at
Mergence Investment Managers, following the successful first exit
from an investment in the Mergence Renewable Energy Debt Fund I.
This fund was the first of its kind in the sector, set up in 2013, when
there was a lack of finance for renewable energy projects which were
little understood and perceived as high risk.

In 2016 Mergence came alongside Deutsche Bank in a R213 million
loan to Solar Capital De Aar 3 Proprietary Limited to complete the
construction of a 90-MW project in the Northern Cape. Following the
successful commissioning of the plant it was possible to negotiate a
better loan rate, “refinanced” in late 2017 by Standard Bank, allowing
Deutsche Bank and Mergence to exit their investment successfully.

Mr. van Wyk said, “Lowering the cost of capital will lead to a potential
lower tariff from the plant whose output is governed by a power
purchase agreement with Eskom, to the benefit of the consumer. Solar
power rates are very competitive with coal.”

Benefits also flow to Mergence clients as the fund manager has returned
capital plus interest at a rate of CPI + 5% to retirement fund institutional
investors by realizing an investment within the first four years of the
debt fund’s existence (the mandatory investment term is 15 years).
Mr. van Wyk says the development of a more liquid and efficient capital
market within the REIPPPP bodes well for the industry. The nature of
the asset is starting to be understood, competition is increasing among
lenders and the cost of capital will be reduced for independent power
producers (IPPs).

The potential ready supply of capital for projects bodes well for the
future of the alternative energy industry in South Africa, he said, while
welcoming the recent announcement by the South African government
approving the long-delayed signing of agreements with independent
power producers under Rounds 3,5, 4, and 5 of the REIPPPP.

Markets & Policy

I

Increased Liquidity in Renewables Debt
Capital Market is Good News



he World Economic Forum launched the Fostering Effective
Energy Transition report, which ranks 114 countries on how
well they are able to balance energy security and access with

environmental sustainability and affordability.

The report finds that worldwide progress towards environmental
sustainability has stalled, while energy prices have risen in real terms
in more than half of the countries surveyed despite an overall fall in
fuel prices.

Sweden, Norway and Switzerland lead the rankings table; France and
UK lead the way among the G7 countries; and the world’s two largest
economies, the United States and China, score highly on their readiness
for energy transition.

The new report, presents its Energy Transition Index 2018, benchmarking
114 countries according to the current state of their energy systems
and their structural readiness to adapt to future energy needs.

The report ranks countries on their current energy system performance
along three dimensions – energy security and access, environmental
sustainability of the system, and potential for inclusive economic
growth and development – and evaluates the extent to which enabling
conditions that facilitate a low-carbon transition are present.

“With this new fact-based framework, we do not only get a view of
the performance of national energy systems today but also a much-
needed perspective on what is needed to succeed in the future,”
said Roberto Bocca, Head of Basics and Energy Industries, World
Economic Forum.

The key finding of this year’s Index is that worldwide progress toward
environmental sustainability has stalled, demonstrated by a near-flat
trend in carbon intensity: marginal improvement has occurred at only
1.8% a year over the past five years versus the 3% threshold
required to achieve the Paris Agreement on climate goals. In terms of
affordability, household electricity prices have risen in real terms
in more than half of countries since 2013, despite an overall fall in
fuel prices.

On a more positive note, recent global trends indicate more than 80%
of countries registering an improvement in their energy systems over

the past five years. However, it also concludes that a new strategy is
needed to assist the one billion people currently without electricity.

The Energy Transition Index (ETI) in 2018
According to the findings, Scandinavian and Western European nations
lead the overall rankings, with Sweden, Norway and Switzerland
making up the top three. The United Kingdom (7) and France (9) are
the only G7 economies in the top 10.

Other large economies show mixed performance. Germany (16) faces
challenges from high energy prices and rising emissions but has a
high level of readiness (11), attributed to strong institutions and
regulations. The United States (25) scores poorly on environmental
sustainability, but a strong innovation ecosystem, robust institutional
framework and vibrant capital markets contribute to a higher readiness
rank (22).

Colombia (32), Brazil (38) and Russia (70) have well-performing
energy systems due to abundant natural resources, but also have low

Markets & Policy
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Country Ranking

Algeria
Benin
Botswana
Cameroon
Egypt
Ethiopia
Ghana
Kenya
Morocco
Mozambique
Namibia
Nigeria
Senegal
South Africa
Tanzania
Tunisia
Zambia
Zimbabwe

79
107
84
101
81
99
73
71
47
101
72
108
102
113
97
74
98
114



levels of readiness as a result of gaps in human capital and challenges
in their institutions and regulatory frameworks.

The report identifies countries that demonstrate above average levels
of readiness, despite lower rankings on current performance, suggesting
the potential to “leapfrog” to more advanced energy systems. These
include the Republic of Korea (49), Jordan (65), and Kenya (71).
Increased investment in renewables and energy efficiency in the latter,
for example, has led to significant expansion in energy access.

China (76) also achieves leapfrog status due to recent mandates for
electric vehicles and political commitment to addressing environmental
challenges, including steps towards the creation of a carbon trading
market. Its performance suffers due to its low rank on environmental
sustainability.

India (78) has improved its performance by making strides towards
energy access and reducing energy subsidies. India has taken a series
of bold measures, particularly on renewables deployment and energy
efficiency, and ranks as an “Emerging Country” that is rapidly
approaching the leapfrog category.

Fostering Effective Energy Transition, produced with analytical
support from McKinsey & Company, concludes with seven steps for

an effective energy transition, as well as illustrations of successful
experiences and tested frameworks that countries can learn
from. Long-term roadmaps with clear imperatives, goals and
milestones – and establishment of enablers identified in this
framework – are essential for countries to accelerate their
energy transition.

“Disruption in the energy system is approaching an inflection
point and policy-makers, business and society must get ready to
capture the opportunities that energy transitions offer. Predictable
yet flexible country energy roadmaps are a crucial part of an effective
transition that creates value for both business and society,” said Thomas
Seitz, Senior Partner, McKinsey & Company.

“There is an urgent need to speed up the transition toward more
sustainable energy production and use, including reductions in
greenhouse gas emissions, greater access to energy and
improvements in air quality. To do this we will need to harness a
broad portfolio of energy technologies and deepen cooperation
between governments, industry and civil society stakeholders,”
said Fatih Birol, Executive Director, International Energy
Agency and Co-Chair of Stewardship Board, Shaping the
Future of Energy System Initiative, World Economic Forum.



Brief History, Politics & Economy
ormer Portuguese colony Angola gained its independence
in 1975 only to be launched into a bloody civil war which
lasted over a quarter-of-a-century. Fighting between the

Popular Movement for the Liberation of Angola (MPLA), led by
Jose Eduardo dos Santos, and the National Union for the Total
Independence of Angola (UNITA), led by Jonas Savimbi began
shortly after independence was achieved. During 1992 a break in
fighting was achieved and a national election was held, pitting dos
Santos against Savimbi, with dos Santos winning the election.
While a number of peace agreements were signed, none really led
to any lasting peace until 2002.

Not much had changed politically over the past two to three decades
until recently with dos Santos holding the reins of president up
until last year. In September 2017 Joao Lourenco was sworn in as
Angola’s first new president since 1979.  Lourenco, who promised
to tackle corruption and run crooks out of his administration, went
about this business quickly. Within the first few months he went
on a firing spree which included José Filomeno dos Santos, the
son of the former president, and later his daughter who had been
heading up state oil conglomerate Sonangol.

According to the World Bank, “Angola is struggling with the
rebalancing of the global oil market. Oil represents about a third
of its GDP and over 95% of its exports, and the sharp and prolonged
decline in its price since mid-2014 has had a significant impact on
Angola’s economy. Reduced revenues have caused GDP growth
to decelerate from an annual average of 10.3% (from 2004 to 2014),
to only 1.5% (since 2015). This has negatively affected non-oil
revenues as well. The government has reacted by cutting expenditure
and increasing non-oil revenue, as well as by devaluing the kwanza.

To combat the downturn, government “has also adopted an
expansionary fiscal policy to boost economic activity, pegged its
currency, increased forex sales, and tightened liquidity to contain
inflation. This contained a downward spiral in the short-term but
failed to rein in macro imbalances. These include high inflation
(27% in August 2017), current account and fiscal deficits, soaring
public debt, and real, negative interest rates. Public debt, estimated
at 59.2% of GDP by the end of 2016, is expected to increase,”
when 2017 numbers are in.

RE Status and Plans
Angola is an oil and gas powerhouse within Africa, as well as
globally. Despite its hydrocarbon wealth, the country is still
significantly under-electrified in rural areas. Can its renewable
energy resources turn the situation around and create a sustainable
future for its citizenry? Indications are that the government would
like to give it a shot.

Current estimates have Angola’s electrification rate at about 30%
comprised of 18% rural access and 45% urban access. Overall
installed power generation capacity is pegged at about 1,500 MW,
according to USAID’s Power Africa, citing 2013 data. The Ministry
of Energy and Water projects that by the end of 2018, the country’s
power generation mix will consist of 64% hydropower (4 GW),
12% natural gas (750 MW) and 24% other fossil fuels (1.5 GW),
according to the US Export Agency.

In September 2014 the country’s 2025 Vision was approved.
Mapping studies completed by the Ministry of Energy and Water
in June 2014 identified the potential for 55 GW solar power and
3 GW of wind power. However, to date, hydropower has received
the majority focus with little emerging for solar or wind.

Africa Spotlight

F

President: Joao Manuel Goncalves
Lourenco (since September 2017)
Independence: November 1975
(Portugal)
Population: 29,310,273
(July 2017 est.)
GDP (purchasing power parity):
$192 billion (2017 est.)
Real GDP Growth Rate: 1.5% (2017 est.)
Per Capita GDP: $6,800 (2017 est.)
Debt – external: $27.34 billion (December 2017 est.)
Industrial Production Growth Rate: 1.9% (2017 est.)
Minister of Energy & Water: João Baptista Borges
Electrification rate: 46% urban and 18% rural, total
population 30%
Electricity – installed generation capacity:
1.5 GW (2017 est.)

Source: CIA Factbook February 2018, USAID
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With i ts  many r ivers ,
hydropower naturally plays a
major role in Angola’s current
and future renewable energy
plans. According to the
International Hydropower
Association, the country’s
potential is 18,200 MW with
only 1,267 MW of that
installed as of 2016. The
government is seeking to
increase its capacity to 9,000
MW by 2025.

Over the past few years Angola has seen hydroelectric plants come
online as well as new ones added to the drawing board.  In April
2017 China’s Dongfang Electric Corp. (DEC) signed a contract to
build and manage seven hybrid power stations in Angola. Under
the terms of this $246-million agreement, the group will install
thermal power stations in various provinces of the country.
In addition to these hybrid plants, DEC will be responsible for the
delivery, installation, management and maintenance of three diesel
power stations with a capacity of 20 MW each. The company will
also install medium voltage transmission lines of 15 and 30 Kilovolts
to connect these power stations to the grid.

The following month, Dominovas Energy Corp. entered into a deal
to finance, build and operate an 18-MW hydropower plant in north-
western Angola.The project will be an ORCAS’ (Ocean River
Current Access Solutions) installation which will utilize the most
advanced, eco-friendly and effective hydro technologies available
for sustainable power generation, the company said. The system
enables on- and off-grid clean energy flexibility for the generation
of electricity from river-based power generating systems.
Since the May 2017 announcement, nothing has been heard from
Dominovas or its financing partner, Graecrest Energy Solutions
(among others). The $1.2 billion project’s construct was set by the
Angola-mandated “FBOOT” program, which refers to a “Finance,
Build, Own, Operate, and Transfer” model. At press time, Alternative
Energy Africa was unable to ascertain if the project is expected to
move forward.

There was cause for celebration in July 2017 when Angola’s then
vice president, Manuel Domingos Vicente, officially opened the
Cambambe 2 hydropower plant. Voith was the project's key
partner and was responsible for the supply and installation of the
turbines, generators, control technology and associated
electromechanical systems.

The Cambambe 2 hydropower plant has four generator-turbine
units with a total installed capacity of 700 MW. The plant, located
on the Kwanza river, will generate electricity for up to eight million
Angolan residents. The facility was installed next to the existing
Cambambe 1 plant, which has been in operation since 1962 and
was extensively upgraded by Voith between 2008 and 2012. Voith
was able to increase the power plant output by around 40% to
260 MW.

In August 2017, China’s Gezhouba Group Co. Ltd (CGGC) was
awarded a contract by the Angolan governmentto build a 2,172
MW hydroelectric dam. The Caculo Cabaca hydro dam will be
located on Angola’s Kwanza River. The project will be the country’s
largest hydroelectric complex and the largest hydroelectric complex
built by a Chinese company in Africa.

The dam will be 156 meters high and 1,200 meters long and will
cover an area of 24,000 hectares. It will be equipped with, among
other things, a power plant of six turbines capable of producing
334 MW of electricity each. The project is expected to be complete
in 2023 at a cost of $4.5 billion. After its construction, the dam
will be operated for four years by the Chinese company.

The Angolan government is taking matters into its own hands and
recently approved an additional loan of €247.8 million from Standard
Chartered Bank for its energy sector. The funds will be used to
finance the construction of an electrical transmission system that
will be associated with the Lauca hydroelectric plant on the Kwanza
River, between Kwanza Norte and Malanje provinces. This facility
will be the second largest dam on the continent.

The infrastructure, which will cost more than $4.3 billion, has an
estimated capacity of 2,070 MW. The first turbines of the
plant were inaugurated in August 2017 and work on the
plant continues.

Future Outlook
Despite the best of intentions, other than hydropower, it has been
slow going for the rest of the renewable energy sector in Angola.
That said, moving from a highly fossil fuel dependent power sector
to a renewable energy dependent one will take some time. Also,
with a change of administration after nearly four decades, the
new president has had his plate full. Angola has shown when there
is political will, it can make a success of most endeavors if it so
chooses. With an abundance of sunshine to capitalize on, and
solar energy production surging from its African neighbors,
it is likely that the sector will see activity pick up in the not-too-
distant future.

17

Alternative Energy Africa Magazine
March/April 2018

So
ur

ce
: M

in
is

tr
y 

of
 E

ne
rg

y 
&

 W
at

er
 (A

ng
ol

a)

Solar Map

So
ur

ce
: V

oi
th

Cambambe hydropower in Angola



Political and Economic Update
The country of Morocco has played an important role in the history
of both the Arab expansion and the European colonial era due to
its proximity to Europe and its position on the Mediterranean.
Morocco was conquered by the Arabs in the 7th century, but it was
not until the 19th and 20th centuries that European powers made
inroads into colonizing the country. However, that is not to say
attempts were not made in the centuries prior to gain a foothold in
Morocco. European countries over the centuries, such as Britain
and Portugal, tried their hands at colonialism in Morocco but were
repulsed by the Arab dynasties ruling the country at the time.
Finally, in the 19th and 20th centuries France and Spain’s colonial
campaign for Morocco gained traction, with both European powers
holding territory in different parts of the country.

Morocco began to see a restoration of its independence in late-
1955, negotiated by King Mohammed V. Negotiations by the king
included reforms that would transform Morocco into a constitutional
monarchy with a democratic form of government. The country
received full independence from both France and Spain in 1956.
While the majority of Moroccan territory held by Spain was released
in 1956, Spain still controlled certain areas of the country, although
it eventually annexed them into the control of Morocco.

The country is currently led by King Mohammed VI, who ascended
to the throne upon the death of his father King Hassan II. Not long
after taking the throne in 1999, King Mohammed VI promised the
people of Morocco that he would tackle poverty and corruption as

well as initiate a number of reforms. This was not popular with
Islamist conservatives or fundamentalists, but the King stuck to
his promises for the most part and progress has been made. Morocco
has been one of the most liberal Arab nations in the Middle East
and North Africa (MENA) region making it a prime target for the
West’s push for democracy. Progress on reforming the country has
been slow but steady. In 2004 King Mohammed VI enacted a new
family code granting women more power. He also created the
Instance Equite et Reconciliation (IER), which was tasked with
investigating human rights violations that occurred under his father’s
regime. The Arab Spring of 2011 brought more promises of reform.
In a March 2011 speech, the King said that parliament would
receive “new powers that enable it to discharge its representative,

Africa Spotlight

State Executive: King Mohammed VI
(since July 1999)
Independence: March 1956 (from France)
Population: 33.95 Million(July 2017 est.)
GDP (purchasing power parity):
$300.1 billion (2017 est.)
Real GDP Growth Rate: 4.8% (2017 est.)
Per Capita GDP: $8,600 (2017 est.)
Ministry of Energy, Mining, Water &
Environment: Aziz Rabbah (since April 2017)
Electrification Rate: 98.9%
Electricity Production: 27.37 billion kWh (2015 est.)
Electricity Consumption: 26.83 billion kWh (2015 est.)
Electricity from Renewables: 28.7% (2016 est.)
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legislative, and regulatory mission.” In addition, the powers of the
judiciary were granted greater independence from the King. The
King also put together a committee of legal scholars to draft a new
constitution and in July 2011 voters approved a set of political
reforms proposed by King Mohammed VI.

Morocco’s latest parliamentary elections took place in October
2016 with the country’s moderate Islamists, the Justice and
Development Party (PJD) scoring the majority for the second
election cycle in a row with 125 seats. The Authenticity and
Modernity Party, or PAM, won the second highest seats at 102.
The conservative Istiqlal party took 46 seats. The next elections
are scheduled for 2021.

Economically, the country is on sound footing as compared to
many of its continental counterparts. On January 19, the Executive
Board of the International Monetary Fund (IMF) completed the
third and final review under the Precautionary and Liquidity Line
(PLL) Arrangement for Morocco. The arrangement supports the
authorities’ economic reform program to rebuild fiscal and external
buffers and promote higher and inclusive growth.

The two-year PLL arrangement for Morocco in the amount
equivalent to SDR 2.504 billion (about US$3.61 billion) was
approved by the IMF’s Executive Board in July 2016. The Moroccan
authorities have not drawn on the arrangement and continue to
treat it as precautionary. The arrangement will expire on July 21,
2018. The Moroccan authorities have said they will not seek to
extend this arrangement beyond the current expiration date but
rather look for alternatives.

The IMF lauded the country’s recent efforts at reform. In particular,
the Executive Board’s Mitsuhiro Furusawa, Deputy Managing
Director and Acting Chair, said: “the recent introduction of greater
exchange rate flexibility will help further improve Morocco’s
external position, enhance the economy’s capacity to absorb shocks,
and preserve its external competitiveness.”

The recent IMF report said, “Morocco’s sound macroeconomic
policies and reform implementation have helped improve the
resilience of the economy. External imbalances narrowed in 2017
and international reserves remain at a comfortable level. Fiscal
developments were also positive, with the budget deficit declining
due to strong revenue performance and contained spending. Growth
rebounded in 2017 and is expected to accelerate gradually over the
medium term, contingent on improved external conditions and
steadfast reform implementation. However, the outlook remains
subject to downside risks. In this context, Morocco’s Precautionary
and Liquidity Line (PLL) arrangement with the Fund has been a
useful insurance against external risks and has been supporting the
authorities’ economic policies.

“The authorities are committed to sustaining sound policies. The
new government’s economic program is in line with key reforms
announced under the PLL-supported program, such as further
reducing fiscal and external vulnerabilities, while strengthening
the foundations for higher and more inclusive growth.

“Finally, raising potential growth and making it more inclusive,
by reducing persistently high unemployment levels, especially
among the youth, increasing female labor participation, and reducing
regional disparities will require further measures to advance
education, governance, and labor market reforms, as well as to
improve the business environment and support more private sector-
led growth.”

Renewable Prowess
Background
Morocco arguably has the most aggressive renewable energy plan
in all of Africa. According to the World Economic Forum’s recent
“Fostering Effective Energy Transition” report, which ranks 114
countries on how well they are able to balance energy security and
access with environmental sustainability and affordability, Morocco
came in at 47 overall, and the leader of all African countries
surveyed. And also, notably, the country ranked 24 in regulation
and commitment. Deservedly so.

The country is a strong proponent of the Kyoto Protocol and fighting
climate change. With its leadership and commitment toward building
a sustainable and clean energy future, Morocco was chosen to host
the 22nd Conference of the Parties to the UN Framework Convention
on Climate Change (COP 22) in Marrakech which took place
on November 07, 2016. The country is within the top 10 most
climatically conscious countries and number one in the developing
world, based on criteria including CO2 emissions, renewable energy
development, efficiency, and climate policy.

Under the Moroccan Agency for Sustainable Energy (Masen),
the entity charged with overseeing renewable energy
development in Morocco, the country looks to add an additional
3,000 MW of clean electricity generation capacity by 2020 and a
further 6,000 MW by 2030. The goal is to secure 52% of the
country’s energy mix from renewable sources by 2030.
More recently, in February Masen announced it will look to
deploy about 1.5 GW of solar and wind capacity to meet its
goal of powering 42% of its energy mix from non-fossil
resources by 2020. Currently renewables contribute about 32% to
the energy mix.

This past January, Obaid Amrane, of Masen said “Morocco
has determined that to achieve its goal of producing 42% of its
energy from renewable by 2020, it will need to build 1.5 GW of
wind and solar power plants each year. We will have to develop
between 500 and 700 MW of solar and equivalent capacity
of wind.”

The Projects
Morocco has many world-class renewable energy projects online
already, most notably Noor 1 and Noor 2, part of the vast Noor
Solar Power Complex on the edge of the Sahara in Ouarzazate,
and the 301-MW Tarfaya wind farm on the South Atlantic
coast (request Issue 2 2017 for more information on these two
projects). Since our last in-depth overview in March 2017, the
country has been quite busy with a number of projects and has
plans for more.



One of the most exciting developments over the period was the
establishment of a manufacturing facility for wind turbines. In
September the wind turbine blade manufacturing plant developed
by Siemens in Morocco began producing its first products. A
training center was also set up by Siemens to train workers to run
the infrastructure.

The €100-million plant is able to supply Morocco’s 200-MW wind
farm project led by Nareva in Boujdour, although 85% of its
production is slated for the international market. A new technology
called “Integral blade” was used to make the blades in one piece;
which increases their rigidity and lifespan.

Solar
Shortly after our last in-depth coverage of Morocco, the
construction of the Noor IV PV facility was officially launched
in April 2017. The PV plant, with a capacity of 70 MW, is being
built by a consortium led by Acwa Power at a cost of $75 million.
This plant complements the Noor I (160 MW), Noor II (200 MW)
and Noor III (150 MW) solar power plants. It will allow its delivery
in 2018 to increase the capacity of the complex to 582 MW, making
it the largest in the world. Noor I is already delivered for its part
while Noor II and Noor III are currently at approximate execution
rates of 76% and 74% respectively, due online in 2019.

In January of this year, Engie SA and EDF Energies Nouvelles, as
well as Acwa Power International, submitted their technical
proposals for the implementation of the 800-MW Noor Midelt
solar project. The project consists of two solar power plants with
a capacity of 400 MW each, whose construction is expected to start
towards the end of the current year and to last two and a half years,
Bloomberg reported.

Also in January, Masdar successfully completed installing a landmark
off-grid solar power project that extends energy access to 19,438
homes in more than 1,000 rural villages in Morocco. The Morocco
Solar Home Systems (SHS) project is a partnership between
Masdar and Morocco’s Office National de l'Electricité et de l'Eau
Potable (ONEE).

Each of the installed systems delivered for the project consists of
290-watt solar panels and batteries, with sufficient storage
capacity for up to three days, ensuring an uninterrupted power
supply. Each home is also provided with energy-efficient LED
lamps and a 165-liter refrigerator. Masdar will maintain the solar
home systems for two years through its engineering, procurement
and construction (EPC) contractors. After this period, ONEE
will manage the network for an additional eight years. Each

home-owner contributes a small monthly fee towards the upkeep
of the technology.

According to the International Renewable Energy Agency (Irena),
Morocco has around 128,000 homes powered by solar home systems
and ranks among the top three countries in Africa for the adoption
of this technology.

In addition to solar energy projects, training its large youth population
to manage its renewable energy industry has been given priority.
In 2009 it was announced that three renewable energy and efficiency
training institutes would be established in Tangier, Ouarzazate and
Oujda with the first one breaking ground in Tangier. Masen also
has a highly successful solar summer school where in its 5th edition
it received over 1,700 applications for the 60 training spots available.
The government is working with numerous development agencies
to expand existing training opportunities as well as establish
independent training with its partners.

Wind
Morocco is already home to several wind farms and looks to expand
significantly. Last December, the Khalladi wind farm began
supplying power to the national grid. ACWA Power, the
developer of this project, said the first turbines have already come
online and that the entire fleet should be up and running by
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Moroccan Wind Sector Facts
As part of its strategy towards energy use, Morocco has
undertaken a vast wind energy program, to support the
development of renewable energy and energy efficiency in the
country. The Moroccan Integrated Wind Energy Project,
spanning over a period of 10 years with a total investment
estimated at 31.5 billion dirhams, will enable the country to
bring the installed capacity, from wind energy, from 280 MW
in 2010 to 2,000 MW in 2020.

The development of 1,720 MW of new wind energy farms are
planned as follow:

720 MW under development in Tarfaya (300 MW), Akhfenir
(200 MW), Bab El Oued-Laayoune (50 MW), Haouma
(50 MW) and JbelKhalladi (120 MW)
1000 MW planned in 5 new sites chosen for their great
potential: Tanger2 (150 MW), El BaidaKoudia in Tetouan
(300 MW), Taza (150 MW), Tiskrad Laayoune (300 MW)
and Boujdour (100 MW).

Objectives of the wind energy program are:
Increase the share of wind power in the national energy
balance to 14% by 2020
Achieve a production capacity from wind power of 2 GW
and annual production capacity of 6600 GWh, corresponding
to 26% of current electricity generation
Save annually 1.5 million tons of fuel, matching the sum of
750 million U.S. dollars, and prevent the emission of
5.6 million tonnes of CO2 per year.
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Q2. The infrastructure consists of 40 turbines with a capacity
of 3 MW each.

The park, located in Jbel Sendouq, will provide the equivalent of
the consumption of 400,000 people to industrial energy consumers.
Its implementation cost is $170 million.

Coming up for the Wind subsector are several wind farms
including the 201.6 MW Aftissat wind farm. Windhoist will be
erecting a total of 56 Siemens 3.6-130 x 100mhh wind turbines at
the Aftissat wind farm which is 45 km south of Boujdour in the
Western Sahara.

Hydropower
At present, hydropower is king in Morocco, with 1,770 MW of
capacity in 2016 with plans to reach 2,000 MW of installed capacity
by 2020, according to Masen.

It was announced in April 2017 that ONEE would launch two
hydroelectric projects with an overall capacity of 600 MW. The
power stations will be established as pumped energy transfer stations
(STEPs). The two projects, the Mezel II STEP and the Ifahsa STEP,
will have a capacity of 300 MW each.

More recently, in February Voltalia obtained permits for two
hydropower plants of 9.8 MW and 7.2 MW respectively. The
permits were awarded by the Moroccan Ministry for Energy and
cover the plants to be located in the Middle-Atlas region.
These permits follow positive technical approvals delivered by
ONEE regarding the connection of the plants to the national grid.

The concerned Water Basin Agencies have also given a greenlight,
taking into account the quality of the projects presented by Voltalia.
The electricity produced will be sold under long-term private PPAs,
which are currently under negotiation with corporate clients.
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eliveries of liquefied natural gas rarely make mainstream
news, so it was a bit of a surprise when a shipment of LNG
to a terminal in Massachusetts garnered a story in the local

newspaper, The Boston Globe.

What made this particular shipment newsworthy was that the LNG
was Russian in origin, and therefore potentially delivered in violation
of US sanctions. The story was also picked up by RT, Moscow’s
government-controlled English-language channel, and a couple of other
outlets, but ultimately the gas was delivered without incident and the
story sank into internet obscurity.

Ironically, the real man-bites-dog part of the story may have been why
the United States was importing Russian LNG at all. After all, over
the last decade America’s domestic production of gas has boomed, and
reserves are at a 52-year high according to the Potential Gas Committee,
an organization that has been assessing America’s gas reserves since
the 1960s.

In fact, the US is indisputably basking in the glow of a hydrocarbons
renaissance, with both gas and oil coming out of the ground at a pace
few dreamed of only a generation ago. The sheer volume of American
production not only makes the arrival of Russian LNG seem a bit like
bringing coals to Newcastle, but also says something about the potential
future of Russian-American relations.

According to Harvard professor and former assistant to US President
George W. Bush, Meghan L. O’Sullivan, a combination of LNG and
growing American energy production is very bad news for Moscow.

O’Sullivan’s book “Windfall: How the New Energy Abundance Upends
Global Politics and Strengthens American Power” is an in-depth look
at an idea that has been floating around the popular press for years:
America’s emergence as an energy superpower will have long-term
geopolitical ramifications.

Of course, the broad thesis of O’Sullivan’s book should surprise no
one. Even the most casual observer knows that new techniques like
fracking have unleashed massive amounts of hydrocarbons that once
lay unrecoverable underneath places like Texas and North Dakota.
Where “Windfall” comes into its own is its exploration of how America’s
energy boom is rewriting the global balance of power.

Nowhere is this change more obvious than in the fallout from
energy prices driven down by the glut of American crude on the market.
Only three years ago oil topped $100 a barrel. Now it hovers around
$70 a barrel for Brent crude, the global benchmark. Of course, $70 oil
is a Godsend for countries that had to weather prices that dipped below
$28 a barrel in 2016. Oil dependent countries from West Africa to
South America saw their national currencies decline and are still
enduring federal budgets covered in red ink.

The fiscal suffering caused by falling prices has been well documented,
and while O’Sullivan discusses the issue in her book, she does not
belabor it. She delivers a frank, but also comparatively brief, outline
of which countries came out winners in the great price collapse of
2016. Cheaper oil helped a Japanese energy sector still struggling to
deal with the meltdown at the Fukushima nuclear power plant in 2011
and it propped up an EU economy that took longer than expected to
find its feet following the 2008 financial crisis.

But American energy production and its effects on prices has more
subtle effects that O’Sullivan describes in welcome detail. For
example, cheap energy has allowed China to pursue its strategy of
bringing its Central Asian neighbors closer into its orbit through
Beijing’s New Silk Road trade strategy. Lower oil revenues
are forcing Saudi Arabia into political reform. They are also
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By: Meghan L. O’Sullivan
Simon & Schuster, 2017

A Story of Oil and Power

Reviewed by Mark Pabst, Senior Correspondent

Cheap oil means that Moscow’s ability to throw its
weight around on the international stage is
compromised at exactly the same time that

America’s own power is buoyed.

Windfall: How the New Energy Abundance
Upends Global Politics and Strengthens
American Power
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contributing to the collapse of Venezuela into a strange hybrid of
dictatorship and failed state.

But the greatest effects of burgeoning American energy production are
felt in Russia. In January, Russian Foreign Minister Sergei Lavrov
lashed out at recent American foreign policy, complaining at a press
conference that the Americans “do not want to recognize the reality of
the emerging multipolar world.” While Lavrov’s comments were
delivered months after “Windfall” went to press, O’Sullivan’s book
successfully predicts that the Russians would inevitably have strong
words for Washington, no matter who occupies the White House.

Cheap oil means that Moscow’s ability to throw its weight around on
the international stage is compromised at exactly the same time that
America’s own power is buoyed. American oil imports are at their
lowest levels since dates were first collected in 1973, meaning the
United States is less worried about where it will get its oil in Lavrov’s
“multipolar world.” Even with notorious Russophile Donald Trump in
charge in Washington, the United States is likely set to push Russia
around a bit, simply because it can afford to. As O’Sullivan succinctly
puts it, “On the whole the new energy abundance is a boon to American
power — and a bane to Russian brawn.”

Yet O’Sullivan is no cheerleader for the United States. She recognizes
that just because America has emerged as an energy superpower, doesn’t
mean that the country’s new status will be good for the world as a
whole. For example, she points out that the US can never serve in the
role of a swing producer that effectively controls global oil prices.
When Saudi Arabia was the globe’s undisputed oil champ, its huge
reserves and excess production capacity allowed it to influence prices
in a way that often kept oil from getting too cheap or too expensive.
Unfortunately, America, with no national oil company and hundreds
of small producers focused on little more than surviving in a competitive
environment, will never be able to serve as a moderating force like the
Saudis once did.

Perhaps O’Sullivan’s most interesting prediction about the geopolitical
consequences of America’s rise concerns China. She discusses how
cheaper energy may cause the famously commodity obsessed Chinese
to broaden their laser-like focus on energy security. She even hopes
that China will soften its support for energy-rich authoritarian
regimes, like those in Africa, as Beijing adjusts to the world created
by American abundance.

In the end, only time will tell whether O’Sullivan’s predictions about
the geopolitical effects of America’s energy boom come to fruition.
However, her book provides a fine lens with which to understand
many of the political changes happening in today’s world. If American
energy production continues unabated, we should expect to see even
more change.

… the US is indisputably basking in the glow of a
hydrocarbons renaissance, with both gas and oil

coming out of the ground at a pace few dreamed of
only a generation ago.

US President Trump Meets with Russian Foreign Minister Sergey Lavrov
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Seizing the Obvious
Solar Success in Rural Senegal

oustapha Sene is soft-spoken, but he is sure of what he’s
doing, and has proved a rare knack for seeing the obvious.
A company his family started 25 years ago, Sahel Gaz,

has been transforming free air from the atmosphere to produce oxygen
for local hospitals. The idea of converting nature into revenue while
building communities has become a passion.

One afternoon in 2015 while the sun beat down on his SUV in Dakar
traffic, Sene, whose family-owned cluster of companies including
edible oil, metallic construction, and industrial and medical gases, was
struck again by the obvious. “Widely available technology, dropping
cost of solar panels, and free, unlimited sunshine,” he reasoned, “What
business person would not see the value of acquiring your primary
ingredient as a gift from Nature?” The value-proposition for Sene was
secured with imagination and confidence.

Three years later, Senegal’s first indigenous solar power station has
begun to produce 20 megawatts of electricity which Sene’s company
Energy Resources Senegal (ERS) (www.ERSenegal.com) sells back
to the state-owned power company Senelec as part of a well-structured
power purchase agreement.

Beyond the free sunlight – his 40-hectare solar farm in the Koalack
region 200 kilometers from Dakar receives 3,000 hours of direct sunlight
a year – Sene woke up to another truth. Senegal’s priority for quality
education produces great local technical talent and highly skilled labor.
“Why should we think we need to import brains?” he asks. His entire
team is Senegalese and locally educated from the electrical engineers
to his financial advisors. ERS employs 15 people, and is growing.

Senegalese President Macky Sall has placed renewable energy high
on his list of national goals, and four solar plants have come online in
the last 18 months with the percentage of citizens using clean energy
in this West African nation of 15 million, rising at an astounding pace
from about 10% to over 21% in less than two years. President Sall
predicts the rate will rise to over 30% in the near future. “At this rate,
solar and wind energy will entirely drive Senegal’s power needs sooner
than we anticipated,” Sene said.

The Kahone solar plant is already bringing electricity to over 150,000
households in this central region of the country where everyone feels
the need for electricity. One local tailor remembers the days he was
unable to work at all because the current was cut. “We were at a
standstill until the juice for our sewing machines came back. Those
days are over.”

Energy Resources Senegal is helping
to keep local businesses in business,
and is now even able to help provide
basic services to communities that
have been socially off-the-grid as well.
One of Sene’s personal goals is to
renovate and upgrade the often
decrepit  s tructures used for
community schools.

Sene, who was educated in Dakar and
in Canada could have opted for a
corporate position in Europe or North
America, but his respect for his father,
Alla Sene, who started the first family business in the streets of Dakar
back in the 50s with no education and no cash, combined with his hope
for his children to believe in a truly emerging Africa has kept him
invested in a Senegal that he has helped evolve. His 22-year old daughter
finishes an MBA at NYU this semester in energy and the environment
and plans to bring her knowledge back home too.

“What we have done in Koalack with the Kahone solar plant we can
share with local entrepreneurs across West Africa and beyond,” he told
a group of regional investors. “We have the local know-how and
engineering, we have local financial talent to provide and structure
economic models for the industry. And of course there is no shortage
of sun. We have to learn how to master technologies on our own and
start to invest more in our own confidence to produce local wealth,”
he says.

The Senegalese Ministry of Energy and the pro-active Senelec, with
its Plan Yeesal (meaning renewal in Wolof), is proving to be among
Africa’s most ambitious players in the renewables sector. Power
Purchase Agreements, the kind that Energy Resources Senegal has
signed – a 25-year engagement – is proving that as long as the
sunlight is free, native solutions to old problems in the energy sector
have arrived.

“Curiously,” Sene says “the greatest challenge to creating new wealth
is not the cost of innovation as many think, it is the work to get beyond
our traditional reflexes.”

If Sene keeps seizing the obvious, ERS’s ambition to develop and build
a total of 500 MW in solar and wind projects on the African continent
before end of 2025, just may happen.

Local Impact

M

Moustapha Sene
CEO of Energy Resources Senegal



African Politics
Elections in Egypt Get Underway
On March 26, the polls in Egypt will open
giving Egyptians three days to cast their ballot
for president of the North African nation. Abdul
Fattah el-Sisi, the sitting president, faces off
against relative political unknown Moussa
Mostafa Moussa. The election is expected to
be little more than a formality extending el-
Sisi’s presidential mandate for five years.

Numerous candidates
were at one time in
the race, including
f o r m e r  P r i m e
Minis ter  Ahmed
Shawfik. Shawfik ran
aga ins t  Mus l im
B r o t h e r h o o d
candidate Mohamed
Morsi in the 2012
election. Shawfik

garnered 48.27% of the vote but Morsi edged
him out with 51.73%. Shawfik later fled the
country to Abu Dhabi after Morsi issue a
warrant for his arrest.

Leading up to the current elections, it has been
widely reported that other candidates were
intimidated and strong armed into withdrawing
from the race.

President el-Sisi has enacted a number of
austerity measures that are unpopular with the
poor but have earned him praise in world circles
including by the International Monetary Fund
who has given Egypt a massive financial bailout
package in part based on the positive steps the
el Sisi administration has taken to improve the
Egyptian economy.

Ceasefire Talks Restart with Boko
Haram, Chibook Schoolgirls Released
According to reports out of Nigeria, the
government has restarted talks with the Boko
Haram Islamist terrorist group. News of a
possible ceasefire was revealed in an emailed
statement to Reuters by the Minister of
Information and Culture, Lai Mohammed.

The news follows the release of the remaining
Chibook schoolgirls kidnapped just days earlier.
The girls, 276 of them, were kidnapped four
years ago. In a surprise move, Boko Haram
operatives drove into town and returned the
remaining girls.

According to Mohamed, a week-long ceasefire,
starting on March 19, had been agreed to,
enabling the group to drop off the girls. Talks
were to resume afterward rather than the
government granting amnesty to the militants,
which had been proposed in some circles.

U.S. Dept of Commerce Takes
Action Against South Sudan Oil Entities
The United States is taking action against 15
South Sudanese oil-related entities whose
revenues have contributed to the ongoing crisis
in South Sudan. This action reflects the U.S.
commitment to doing all it can to protect the
innocent people of South Sudan.

By placing these entities on the U.S.
Department of Commerce’s Entity List, the
United States will impose a license requirement
on all exports, re-exports, and transfers of any
U.S.-origin items to those entities. The names
of these specific entities will be published in
the Federal Register on March 22.

The listed entities are a source of substantial
revenue for the Government of South Sudan.
Unfortunately, the South Sudanese government,
and corrupt official actors, use this revenue to
purchase weapons and fund irregular militias
that undermine the peace, security, and stability
of South Sudan rather than support the welfare
and current emergency food needs of the South
Sudanese people.

The United States expects it, as well as the
armed opposition, to fulfill their commitments
to the Intergovernmental Authority on
Development (IGAD) and to their own people
to cease hostilities, allow unimpeded
humanitarian access, and pursue a negotiated
peace in good faith. The department was quoted
in a release, “as the largest donor of aid to
South Sudan, the United States is proud to
uphold humanitarian values and deliver vital
assistance.  The government of South Sudan
must not squander that generosity and should
take concrete steps to provide for the vast needs
of the South Sudanese people.

“Today’s actions are part of our ongoing effort
to hold to account those who foment violence,
commit human rights violations, obstruct the
peace process, or engage in illicit financial
activities against the interest of the
South Sudanese people. We remain prepared
to take additional actions, including sanctioning
those who threaten the peace and security of
South Sudan.”

European Governments
Obstruct Lifesaving Efforts off Libya
The international humanitarian medical
organization Médecins Sans Frontières/
Doctors without Borders (MSF) in a statement
called out Italian and other European
governments and condemned all actions which
prevent lifesaving rescue operations in the
Central Mediterranean and which return people
to Libya.

“The recent incident where Italian authorities
ordered the seizure of Proactiva’s ship, Open
Arms, following the rescue and disembarkation
of 216 persons is the latest in a long series of
actions, obstructing NGOs that are carrying
out lifesaving rescue operations,” declared
Annemarie Loof, MSF’s operational manager.

“We understand that Open Arms rescued people
in international waters; in one of the rescues
at 73 nautical miles off the Libyan coast, the
Libyan Coastguard threatened the rescue team
with violence,” continued Loof. “There’s a
disturbing level of cooperation between
European governments and the Libyan
Coastguard, ranging from training and material
support to paving the way for Libyan
Coastguards in international waters, aimed at
returning people to Libya.”

Even as NGOs are obstructed from saving lives
at sea or people have no safe route and legal
alternative to flee from horrific levels of
violence, abuse and exploitation, European
governments are enforcing policies of
deterrence and containment in Libya.

“Under no circumstance should refugees and
migrants be returned to Libya or trapped there.
Clearly European governments are not
prioritizing the safety of these people;
rather they are playing a dirty game of politics
while people’s lives hang in the balance,”
concluded Loof.

Sierra Leone
Presidential Run-off Delayed
Sierra Leone’s High Court Justice, A. R.
Mansaray, placed an injunction delaying a
presidential run-off election scheduled for
March 27. The delay is so further investigation
into reported corruption can be conducted as
well as a review of the electoral system itself.

The run-off, when it happens, will see the All
People’s Congress (APC) candidate, Samura
Kamara, face off against Julius Maada Bio of
the opposition Sierra Leone People’s Party
(SLPP). Neither candidate gained the 55% of
votes needed to win outright during the
March 7 election.

Abdul Fattah el-Sisi

Samura KamaraJulius Maada Bio
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German Giants E.ON
and RWE Make Mega Deal
German energy giants E.ON and RWE
announced on March12 that the pair had agreed
RWE will transfer its entire stake of 76.8% in
innogy to E.ON via a far-reaching exchange
of assets and businesses.

The transaction will create two stronger
European energy companies headquartered in
Essen, Germany. As a leading company, the
newly created E.ON will have a clear focus
on intelligent networks and customer
solutions, ideally positioned to become an
innovative force behind the energy
transition in Europe. RWE will become a
broadly diversified power producer optimally
complementing a large portfolio of
renewables assets with its conventional
energy generation and linking the two with its
existing trading platform. This set-up will
enable RWE to generate sustainable,
profitable growth.

The transaction brings together the strengths
of both previously vertically integrated German
energy utilities by enabling a focus on networks
and customer solutions on the one hand, and
on a fully diversified generation business on
the other.

In detail, it was agreed that RWE will sell its
76.8% participation in innogy to E.ON for: (I)
a resulting shareholding in E.ON of 16.67%
from authorized capital as part of a non-cash
capital increase by E.ON; (II) substantially all
of E.ON’s renewables activities; (III) innogy’s
renewables business; (IV) the minority stakes
currently held by E.ON’s subsidiary Preussen
Elektra in the RWE-operated power plants
Emsland and Gundremmingen; and (V)
innogy’s gas storage assets and its
participation in the Austrian energy utility
Kelag. Additionally, the transaction agreement
provides for a payment from RWE to E.ON
of €1.5 billion. The transaction values
RWE’s 76.8% stake in innogy at €40.00 per
share, including the assumed dividends of
innogy SE for the fiscal years 2017 and 2018
of a total of €3.24 per share to which RWE
will remain entitled.

E.ON will also make a voluntary public
takeover offer in cash to the current minority
shareholders of innogy. This offer will provide
innogy shareholders with a total value of
€40.00 per share as of March 12, which
represents a premium of 28% to innogy’s last
share price unaffected by media speculation
on February 22, and a 23% premium to the
three-month volume-weighted average trading
price (VWAP). The total value consists of an
offer price of €36.76 per share plus the payment
of a total of €3.24 per share for the fiscal years
2017 and 2018 from assumed dividends of
innogy SE, which the current shareholders will
still receive. If the takeover offer completes
prior to the date on which innogy’s Annual
General Meeting resolves on the dividend for
the fiscal year 2018, E.ON will increase the
offer price such that the total value of
€40.00 per share remains unchanged for the
shareholders of innogy.

Inspired Evolution Invests
in Alten RE Developments Africa
Inspired Evolution signed a deal to invest up
to $36 million in Alten RE Developments
Africa B.V., the sub-Saharan Africa-focused
subsidiary of Alten Energías Renovables. The
investment by Inspired Evolution’s Evolution
II Fund will scale Alten Africa’s existing
solar PV development platform across sub-
Saharan Africa.

Alten Africa offers Evolution II Fund
investment opportunities in 225 MWp of
construction-ready and advanced projects in
three of its priority countries with an additional
400 MWp pipeline of opportunities underway
in select targeted countries within the region.

Inspired Evolution brings Alten Africa a
specialized strategic investment partner with
an experienced team, deep regional market
insights and a track record of 913 MW of clean
energy infrastructure investments. The Inspired
Evolution team has proven itself through the
full investment cycle, with hands-on value
addition through greenfield project
development, permitting, procurement,
financing, construction, operations and exit,
having concluded a successful sale of its
consolidated renewable operating portfolio in
December 2016.

Alten Energías Renovablesis an experienced
international solar PV developer and IPP
targeting ambitious capacity expansion in sub-
Saharan Africa. It has a strong track record in
southern Europe and more recently in Africa

and Latin America, where it has won projects
in fiercely contested public-private auction
environments. This makes Alten a compelling
and competitive player in the region.

The partnership initially aims to bring up to
500 MW of construction-ready, advanced and
pre-permitted solar PV projects into operation.
Three projects are advanced and include the
construction-ready Hardap Project, a 45.45
MWp solar PV project located near Mariental
in Namibia. This project is on track to reach
financial close by the end of the month. There
is also the 51.5 MWp Kesses 1 Project in
Kenya, which is in the final phase towards
financial close by May 2018. The third project
is the 125 MWp Middle Band Solar One Project
in Nigeria, which has a signed power purchase
agreement and is moving towards closing.

ISA Officially Founded,
France Pledges €700 Million
The International Solar Alliance (ISA) held its
founding ceremony on March 11 in New Delhi.
The alliance is an inter-governmental
organization which aims to deploy over 1,000
GW of solar energy by 2030, requiring
investments of more than $1 trillion.

During the founding conference, French
president Emmanuel Macron said France will
commit €700 million to the ISA, €400 million
more than originally committed before the
organization was formed.

It was also announced that week that the ISA,
the African Development Bank (AfDb), the
Asian Development Bank (ADB), the Asian
Infrastructure Investment Bank (AIIB), the
Green Climate Fund (GCF), and the New
Development Bank (NDB) signed joint
financial partnership declarations.

The International Energy Agency also signed
a joint partnership declaration with the ISA.
The objective of the agreements is to deepen
their cooperation in support of Renewable
Energy. The previous three partnerships were
signed by ISA with the World Bank, the
European Investment Bank and the European
Bank for Reconstruction and Development.
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The International Renewable Energy Agency
(IRENA) signed a Joint Partnership Declaration
on March 11.

MPC&Martifer Form Columbian JV
MPC Capital, an international real assets
investment manager, announced a joint venture
today with Martifer Renewables, a developer
of wind and solar energy projects. MPC Capital
and Martifer Renewables will form a strategic
partnership cultivating and supporting
distributed generation and utility scale solar
PV and wind renewable energy products
throughout Colombia.

“We are excited to expand our regional
development efforts into the Colombian market
and to take advantage of highly attractive,
niche investment opportunities,” said Dr.
Roman Rocke, Management Board Member,
MPC Capital. “This partnership illustrates our

on-going commitment to expanding our
renewables infrastructure investment platform
and activities in the Caribbean Basin.”

Added Dr. Rocke: “The Caribbean Basin has
provided us with great opportunities recently,
with the opening of our Panama office and the
beginning of work on our 51.5 MWp Paradise
Park PV plant in Jamaica last year, and now
this new, exciting venture with an industry
leader like Martifer.”

Based in Bogota, Colombia, both MPC
Capital and Martifer Renewables will dedicate
staff and resources towards day-to-day
operations of renewables infrastructure projects
in Colombia. Martifer will be the lead
developer, and provide operations and
maintenance, while MPC Capital will
focus on financial analysis, debt financing and
asset management services.

Eskom Secures
$2-Billion Credit Facility
Eskom, South Africa’s state-run power utility,
signed a $2-billion short-term credit facility
with a consortium of seven local and
international banks.

“The  funding
provides Eskom
with sufficient
liquidity to allow
t h e  c o m p a n y
time to continue
r e s o l v i n g  i t s
g o v e r n a n c e
related issues and
enables Eskom to recommence with its
normal funding program required to execute
the FY 2018/19 funding plans,” acting CFO
Calib Cassim said in a statement, referring to
the utility’s current financial year.
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GE Renewable Energy unveiled its plan to
develop the largest, most powerful offshore
wind turbine: the Haliade-X. Featuring a
12 MW direct drive generator and an industry
leading gross capacity factor of 63%, the
Haliade-X will produce 45% more energy than
any other offshore turbine available today. GE
will invest more than $400 million over the
next three to five years in development and
deployment of the Haliade-X.

John Flannery, Chairman and CEO of GE,
said, “We want to lead in the technologies that
are driving the global energy transition.
Offshore wind is one of those technologies
and we will bring the full resources of GE to
make the Haliade-X program successful for
our customers.”

Towering 260 meters over the sea, more than
five times the size of the iconic Arc de
Triomphe in Paris, France, the Haliade-X
12 MW carries a 220-meter rotor. Designed
and manufactured by LM Wind Power, the
107-meter-long blades will be the longest
offshore blades to date and will be longer than
the size of a soccer field. One Haliade-X 12
MW turbine will generate up to 67 GWh
annually, enough clean power for up to 16,000
households per turbine, and up to 1 million
European households in a 750 MW windfarm
configuration.

Jérôme Pécresse, President and CEO of GE
Renewable Energy said, “The renewables
industry took more than 20 years to install the
first 17 GW of offshore wind. Today, the
industry forecasts that it will install more
than 90 GW over the next 12 years. This is
being driven by lower cost of electricity

from scale and technology. The Haliade-X
shows GE’s commitment to the offshore
wind segment and will set a new benchmark
for cost of electricity, thus driving more
offshore growth.”

The ability to produce more power from a
single turbine means a smaller number of
turbines in the total farm, which translates to
less capital expenditure for the balance of plant
and reduced risk in project execution as the
installation cycle time is reduced. It also
simplifies operation and maintenance of the
wind farm. All of this reduces the investment
and operation cost for developers, makes
offshore wind projects more profitable, and
ultimately lowers cost of electricity for
consumers.

John Lavelle, CEO of Offshore Wind at GE
Renewable Energy said “The Haliade-X
12 MW will help our customers in an
increasingly competitive offshore environment,
and through its size and digital functionality
provide important value across manufacturing,
installation and operation.”

GE’s Haliade-X platform is designed to offer
greater efficiency in generating power from
the wind that is available. With a 63% gross
capacity factor, the Haliade-X 12 MW is five
to seven points above the current industry
benchmark. Therefore, it will produce more
energy per MW installed, which will
significantly increase returns for customers.

To design and build the Haliade-X platform,
GE Renewable Energy is relying on an
unprecedented collaboration across the GE
portfolio, leveraging the knowledge of GE’s
Onshore wind team, with 50,000 turbines in
the field; the blade expertise of LM Wind
Power; the GE Power and GE Aviation
engineers for peer reviews of component and
systems design; the Global Research Center
for control systems and component validation;
and GE Digital for supporting digital
modelling, analytics and app development.
The program is a GE-wide effort.

GE Renewable Energy aims to supply its first
nacelle for demonstration in 2019 and ship the
first units in 2021.

GE to Develop Most Powerful Offshore Turbine

So
ur

ce
: G

E



Siemens and Evonik Embark on Joint Research Project

29

Alternative Energy Africa Magazine
March/April 2018

In the fermentation process – here at lab scale – special bacteria are converting
CO-containing gases to valuable chemicals through metabolic processes.

Evonik and Siemens are planning to use
electricity from renewable sources and bacteria
to convert carbon dioxide (CO2) into specialty
chemicals. The two companies are working
on electrolysis and fermentation processes in
a joint research project called Rheticus.

The project was launched January 18 and is
due to run for two years. The first test plant is
scheduled to go on stream by 2021 at the
Evonik facility in Marl, Germany which
produces chemicals such as butanol and
hexanol, both feedstocks for special
plastics and food supplements, for example.
The next stage could see a plant with a
production capacity of up to 20,000 tonnes a
year. There is also potential to manufacture
other specialty chemicals or fuels. Some 20
scientists from the two companies are involved
in the project.

“We are developing a platform that will allow
us to produce chemical products in a much
more cost-effective and environmentally-
friendly way than we do today,” explained
Dr. Günter Schmid, technical project
responsible for Siemens Corporate Technology.
“Using our platform, operators will in future
be able to scale their plants to suit their
needs.”

The new technology combines multiple
benefits. It not only enables chemicals to be
produced sustainably, it also serves as an energy

store, can respond to power fluctuations and
help stabilize the grid. Rheticus is linked to
the Kopernikus Initiative for the energy
transition in Germany which is seeking new
solutions to restructure the energy system. The
Rheticus project will receive 2.8 million euros
in funding from Germany’s Federal Ministry
of Education and Research (BMBF).

“With the Rheticus platform, we want to
demonstrate that artificial photosynthesis is
feasible,” added Dr. Thomas Haas, who is
responsible for the project in Evonik’s strategic
research department Creavis. Artificial
photosynthesis is where CO2 and water are
converted into chemicals using a combination
of chemical and biological steps, in a process
similar to how leaves use chlorophyll and
enzymes to synthesize glucose.

Siemens and Evonik are each contributing
their own core competencies to this research
collaboration. Siemens is providing the
electrolysis technology, which is used in the
first step to convert carbon dioxide and water
into hydrogen and carbon monoxide (CO)
using electricity. Evonik is contributing the
fermentation process, converting gases
containing CO into useful products by
metabolic processes with the aid of special
micro-organisms. In the Rheticus project, these
two steps – electrolysis and fermentation – are
scaled up from the laboratory and combined
in a technical test facility.

“Rheticus brings together the expertise of
Evonik and Siemens. This research project
shows how we are applying the Power-to-X
idea,” says Dr. Karl Eugen Hutmacher from
the BMBF. Using electricity to generate
chemicals is an idea from the Power-to-X
concept. As one of the four pillars of the
Kopernikus Initiative, the idea is to help convert
and store renewable, electrical energy
efficiently. At the same time, the Rheticus
platform also contributes to the reduction of
carbon dioxide levels in the atmosphere, as it
uses CO2 as a raw material. Three tons of
carbon dioxide would be needed to produce
one tonne of butanol, for example.

Evonik and Siemens see great future potential
in the Rheticus platform. It will make it simple
to scale plants to the desired size – the
chemical industry will be able to adapt them
flexibly to local conditions. In future, they
could be installed anywhere where there is a
source of CO2 – power plant waste gas or
biogas for instance.

“Its modular nature and flexibility in terms of
location, raw material sources and products
manufactured make the new platform
attractive for the specialty chemicals industry
in particular,” said Haas. “We are confident
that other companies will use the platform
and integrate it with their own modules to
manufacture their chemical products,”
added Schmid.
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H55, a technological legacy from Solar Impulse
has been founded by André Borschberg,
Executive Chairman, Sébastien Demont, CTO
and Gregory Blatt, Head of Business
Development.

Electric propulsion will revolutionize aviation
as it addresses all the challenges and criticisms
of traditional combustion aircrafts: noise,
pollution, high operating and maintenance
costs, risks and safety. It will also allow the
development of completely new aircraft
designs. Electric motors react immediately
when provided with electric current. They can
be used to control the stability of the airplane
as well as for its propulsion.

Commenting on the NanoDimension
investment and the prospects of electric
propulsion, André Borschberg believes
“electric air transport will drastically improve
the way we live and move.  New concepts
which are only possible with electric
propulsion, will soon allow for aircraft to take-
off and land vertically and quietly. Imagine
boarding an electric airplane on top of a
building which can bring you to the other side
of the city in less than 10 minutes, with no
impact on the environment, at the KM cost
of a car?

As a venture capital firm with a strong record
in investing in disruptive technologies,
NanoDimension is an ideal partner for H55.
Both the company and its founder have
received numerous awards in the fields of
innovation, entrepreneurship, science and

technology. André Borschberg
s e e s  N a n o D i m e n s i o n ’s
investment “as our window to
the Silicon Valley and as an
accelerator to H55’s strategy in
being a key player in changing
the way people will travel in
the future.”

Founder and CEO of Nano
Dimension Aymeric Sallin feels
strongly that H55 is well
positioned to be part of the next
aviation revolution. “With SI2 (Solar Impulse
2), André flew over the cities of New York
and Shanghai and crossed the Pacific. He has
more experience of flying electric aircraft than
any other pilot or company in the world. He
trusted his life with the technology developed
by his team to enable perpetual flight. Aviation
regulators trusted them as well and certified
SI2 allowing them to fly over cities, continents
and oceans. When I saw an Ero1, H55’s first
electric aircraft, I was impressed and
convinced. We are honored to join this
venture and to help them to become a leading
provider of electric propulsion for the
aviation industry.”

Patrick Aebischer, who joined NanoDimension
in 2017, sees H55 as an important part of the
highly specialized Swiss technology hub, which
he was instrumental in creating and growing
as President of the Swiss Federal Institute
of Technology in Lausanne (EPFL). “What
enables innovation is not just new technological
solutions, but also the right pioneering mind-

set. EPFL was part of the genesis of the Solar
Impulse story, the place where the team
initiated the first feasibility study. In 2003
Solar Impulse was told that building an airplane
with the wingspan of a jumbo jet having the
weight of a car was impossible. A few years
later the first electric airplane was flying day
and night on solar energy. Unquestionably, the
H55 team has the right DNA to bring aviation
into a new era.”

Through the support and contribution of the
Swiss Federal Office Civil Aviation and the
Ark Foundation of the Canton of Valais, H55
has already developed its first-generation
electric propulsion management system. With
an experimentally certified electric acrobatic
demonstrator aircraft aEro1, has successfully
flown more than 50 hours with a battery
endurance exceeding more than 1 hour. H55
is now working on electrifying its second
aircraft, aiming to fly two hours only on
batteries which will begin flight tests in the
summer of 2018.

Technological Legacy from Solar Impulse
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Please check with organizers directly to confirm information as dates and venues are subject to change.

April  2018

25-26 Maputo, Mozambique www.ametrade.org
Mozambique Mining, Oil & Gas and Energy
Conference and Exhibition (MMEC 2018)

July 2018
17-19 Johannesburg, South Africa www.powergenafrica.comPOWER-GEN & DistribuTECH Africa

June 2018

26-27 Ekurhuleni, South AfricaManufacturing Indaba www.manufacturingindaba.co.za

17-17 Abu Dhabi, UAE www.events.economist.comGreen Business Summit

May 2018
2-4 Istanbul, Turkey www.icci.com.trICCI Powered by POWER-GEN

19-22 Le Morne, MauritiusAfrica Energy Forum www.africa-energy-forum.com

21-22 Lusaka, Zambia www.ametrade.org
8th Zambia International Mining and Energy
Conference & Exhibition

November 2018
6-8 Dakar, Senegal www.ametrade.org

5th Senegal International Mining Conference &
Exhibition (SIM SENEGAL 2018)

17-18 Cairo, Egypt www.solarforumegypt.comEgypt Solar Energy Forum 2018

9-10 Casablanca, Morocco www.moroccorenewable.orgNorth Africa Renewable Energy Summit 2018

August  2018
16-18 Guangzhou, China www.battery-expo.comAsia (Guangzhou) Battery Sourcing Fair

16-18 Guangzhou, China www.pvguangzhou.com
10th Guangzhou International Solar Photovoltaic
Exhibition 2018

September 2018
24-27 Anaheim, California www.solarpowerinternational.comSolar Power International

October 2018

10-11 Berlin, Germany www.biofuels-news.com
Biofuels International Conference & Expo
                               and
International Biogas Congress & Expo

15-16 Casablanca, Morocco www.africa-renewable-energy-forum.comAfrica Renewable Energy Forum

1-3 Cape Town, South Africa www.futureenergyafrica.comFuture Energy Africa Exhibition and Conference

December 2018
6-8 Kigali, Rwanda www.solarexpo.expogr.com2nd Rwanda Solar Africa 2018

29-31 Nairobi, Kenya www.solarexpo.expogr.com5th Kenya Solar Africa 2018

11-13 Dar es Salaam, Tanzania www.solarexpo.expogr.com4th Tanzania Solar Africa 2018

23-24 Amsterdam, The Netherlands www.offshore-energy.bizOffshore Energy Exhibition & Conference




