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EDITORIAL

Is your

company

future-proofed?

I

n 1998, Kodak
had 170,000
employees
and sold 85% of
all photographic
paper worldwide.
This dominant
business model
disappeared
Nicolette Pombo-van Zyl
within just a few
Editor
years as the
lucrative digital photographic model
took over. What happened to Kodak,
not adapting quickly enough to keep
its market footprint, can happen to
any industry and is happening in the
energy sector.
While ESI Africa was first
published in 1996, with the objective
of informing Eskom’s customers
about using energy wisely, it quickly
transformed into the journal for
industry professionals to discover the
latest project, technology and policy
developments.
From that growth, the magazine
has became what it is today – Africa’s
power journal, addressing the pertinent
topics of the day.
The need to adapt is highlighted
in the World Energy Council’s 2016
World Energy Trilemma report, which
states that the global energy sector is
at a transition point and faces a range
of growing challenges.
The report, which aims to support
policy makers in translating the
trilemma goals of energy security,
energy equity and environmental
sustainability into implementation
actions, pays particular attention
to the need for decarbonising the
energy sector.
This global energy challenge has
surfaced in view of the commitment
to reduce greenhouse gas emissions
(GHG) under the 2015 climate change
agreement (COP21) and the more
recent Paris Agreement signatories’
nationally determined contributions.
Alongside the concern of ‘dirty’ fossil
fuel dependency, the report stresses

the need to increase energy services
to meet a global rising energy demand
and to provide more than one billion
people in emerging economies with
access to modern energy services.
Besides tackling these important
issues, globally governments must
ensure that in their endeavours
to “transform market designs and
expanding energy infrastructure,
energy security and reliability are
maintained and strengthened in
a context of increasing risks and
resilience challenges”, as outlined in
the report.

to understand the role of automation in
the energy sector as it defiantly keeps
pace with the electricity supply industry
metamorphosis. Just as the energy
sector has changed from a one-way
street of government generated energy
delivered to the customer via the utility,
to offer diverse generators of energy
and creative options for delivery
and consumption, now the sector’s
automation includes the Internet of
Things (IoT) and the construction (or
refurbishment) of smart buildings.
Andre Hoffmann, past president of
the South African Institute of Electric

On Africa’s home front, it can be
argued that fossil fuel driven energy
capacity should not be discarded as an
affordable and reliable source of base
load energy needed for economic growth.
On Africa’s home front, it can be
argued that fossil fuel driven energy
capacity should not be discarded as
an affordable and reliable source
of base load energy needed for
economic growth. However, with
Africa’s abundant, natural, clean
resources waiting in the wings to star
on the energy stage, the argument to
keep coal-fired power plant is losing
its audience.
It is opportune that in this edition
of ESI Africa we explore the vast
renewable energy resources that
Africa can tap into, including wind,
hydro and solar technologies, as well
as some that have been overlooked
for various reasons: the elusive wave
energy [page 42] and the diversity held
captive in the biomass sector
[page 38].
Alongside the growth of renewable
energy, this issue of ESI Africa seeks

Engineers, writes of the Internet of
Things on page 22: “Fear it or embrace
it, avoiding it is not an option”. In this
article, Hoffmann questions whether a
‘scarcity mind-set’ is still relevant in a
world of technology-enabled production
efficiency and explores the Fourth
Industrial Revolution in the utility space.
One of our association partners,
the African Utilities Technology Council
(AUTC), delves into how automation of
buildings [page 28] can address many
of our current challenges in changing
consumption habits, managing load
shedding risks, and preparing our
cities for the advent of the electric
vehicle – all necessary adaptations,
unless African utilities and cities want to
become the Kodak of tomorrow.
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PEOPLE IN THE NEWS

KENYA: The Geothermal
Development Company in Kenya
has appointed Eng. Johnson Ole
Nchoe as MD and CEO. Nchoe,
with 30 years of leadership and
management experience, previously
served as a chief manager, IT
& telecommunications at Kenya
Power until 2013 and recently as
a director at the Liberia Electricity
Corporation. He holds an MBA
and a BSc (Eng. Elect) from the
University of Nairobi.

SIERRA LEONE: Former United
Nations Under-Secretary-General
and the Special Representative of the
Secretary-General for Sustainable
Energy for All (SE4ALL), Kandeh
Yumkella, was honoured with the
Lifetime Achievement award during
the annual African Utility Week
conference. Receiving the award,
Yumkella said: “I know the energy
revolution is powering up and ready to
take off… we should embrace energy
trade with each other.”

KENYA: Phyllis Engefu Ombonyo,
business development director at
the National Environment Trust
Fund (NETFUND), was awarded
Power/Water Woman of the Year
at the 2016 African Utility Week
conference. Under her leadership
in 2015-16 the organisation raised
over US$4 million, accounting for
a 500% annual funding increase,
directed towards the NETFUND
Green Innovations Award
programme.

ACADEMIA TAKES ON CONSULTANCY ROLE IN NIGERIAN IPP PROJECT

pic credit: Azura Power

Fabrication of reinforcement cages

The Nigerian Federal Government
selected the University of Benin in
Edo State to supervise and assess
the ongoing construction work of
the 450MW Azura-Edo gas-fired
power plant.
During the signing ceremony,
managing director at the Nigerian
Bulk Electricity Trading, Rumundaka
Wonodi stated that the involvement of
academia in power sector consultancy
is a model initiated to build human
capacity across tertiary institutions.
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The Azura-Edo gas-fired power
plant is an IPP project initiated
by Azura Power forming part of a
2,000MW IPP facility in Ado State.
The company stated that the AzuraEdo project will be executed in two to
three phases, with 450MW being the
first phase.
The project, supported by the
World Bank, reached financial close
in December 2015 for phase one
and began construction in January
this year. “We hope to replicate this

[model] at the Qua Iboe project, the
Pan African project in Katsina and
the solar project in Bauchi, using the
Bayero University, Kano, Abubakar
Tafawa Balewa University in Bauchi
and others,” Wonodi said.
The minister of state power, Alhaji
Mustapha Baba Shehuri, commented
that the move would solve a lot of
issues around capacity building in
the power sector and that the sector
should emulate the model.
Prof Osasere Orumwense, vice
chancellor of the University of Benin,
commended the initiative, adding
that the pact would help to improve
the practical knowledge at the
engineering faculty.

Project statistics, week
ending 23 April 2016
422: Number of workers on site
27,595: Total number of hours
worked during this week
0: Cumulative lost time injuries
114: Days since Notice to Proceed
on 31 Dec 2015
12.4%: Cumulative percent of
contract schedule consumed
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in Tanzania

Innovative solutions...

BUSINESS OPPORTUNITY: AFRICA’S
OFF-GRID SOLAR LIGHTING MARKET
SHOWS GROWTH
Lighting Global, a joint initiative of the IFC and World
Bank, together with Bloomberg New Energy Finance
(BNEF) and the Global Off-Grid Lighting Association,
have jointly released an analysis of off-grid solar market
trends which states that three East African countries,
namely Kenya, Tanzania and Ethiopia, are leading the
off-grid energy solutions market in Africa.
The report, Off-Grid Solar Market Trends, published
in March 2016, aimed to track technological advances
and innovative business models, found that these three
countries account for 66% of unit sales in the East
Africa region, positioning them as the largest markets
for off-grid energy solutions in sub-Saharan Africa.
Russell Sturm, global head of IFC’s Energy Access
and World Bank Group’s Lighting Global programme,
said: “The report provides a comprehensive view of
the state of one of the most impactful industries in the
global economy today.”
He added: “This is the third in a series produced
by the World Bank Group’s Lighting Global Program
since the industry’s emergence seven years ago and
illustrates how off-grid solar can be a game changer for
development as well as a unique business opportunity
for the private sector in the energy access space.”
The report highlighted that by 2020 the sales of
off-grid solar products in emerging markets is expected
to reach US$3.1 billion, providing access to improved
energy for 99 million households with no access to gridtied energy.
According to the report the off-grid solar industry is
“booming and a growing wave of development partners
and investors are committing significant funds, with a
primary focus on pay-as-you-go business models”.
Itamar Orlandi, BNEF’s head of applied
research, said: “The pay-as-you-go business model
combines rapid innovation in solar, batteries and
LED lights with the transformative power of mobile
communication technology.”
The report noted that in 2015 the industry saw a
rise in annual investment with a total of US$276 million,
which is a fifteen-fold increase since 2012.

Have your say:

What are your
predictions for market growth and technology
advancements in off-grid solar lighting
business opportunities in Africa? @ESIAfrica
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PUTTING GENDER ON
UTILITIES’ AGENDA MAKES
GOOD BUSINESS SENSE –
STUDY
Global business organisation Ernst
& Young in March 2016 released its
Women in Power and Utilities Index
2016, which found that the number
of women occupying executive
board positions in the energy sector
worldwide grew by 1% over a period
of three years.
The study identified 200
large utilities, based on revenue,
and ranked them according
to representation of women in
executive positions, finding that
only 25 women globally hold board
executive positions, which accounts
for 5%.
Research also revealed that
women occupy just 19% of nonexecutive board positions and
14% of senior management team
roles – the number has statistically
increased each year from 12% in
2014 and 13% in 2015.
The research observed that
the Americas have the highest
percentage of women in board
executive positions led by Latin
America at 9%, with Europe at 7%,
and Africa and the Middle East
at 6%. Asia-Pacific ranked the
lowest percentage of women board
executives at just 3%.
Gitahi Gachahi, EY eastern
Africa regional managing partner,
said: “Companies should strive
to have a corporate culture that
allows women to sit on their boards.
Most women are very industrious,
enterprising and focused, bringing
difficult perspectives in the
boardroom thus enriching the
corporate agenda. They have a
longer term vision with a keen eye
on business sustainability.”
Gachahi added: “Women’s
inherent fresh thinking, problemsolving skills and collaborative
leadership styles instantaneously
makes them fit in board positions.
These qualities not only help
improve financial performance
but also build the brand of
these companies.”
Ed’s Note: See page 76 for the
Women in Energy feature.
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MENA REGION AND EUROPE SUPERGRID COULD SHARE 100%
RENEWABLE ENERGY
European research institute Fraunhofer ISE recently published a report,
Supergrid-Approach for the integration of renewable energy in Europe and North
Africa, which suggests the possibility that a renewable energy power grid from
the Middle East and North Africa (MENA) region could be built to connect the
region to Europe.
The study claims that five separate Fraunhofer institutes concluded
the findings, each using their individual expertise to examine the idea of
a Supergrid which could connect the regions and help reach near-100%
renewable energy share.
The report, which developed several Supergrid scenarios, evaluating
their potential as well as the necessary technologies and policies, found that
decarbonisation of the electricity systems in the EU and MENA by focusing on
renewable energies “is possible and economically practicable”.

a meshed superimposed HVDC grid
with bipolar VSC technology, which
allows the transmission of fluctuating
power from renewable power plants over
long distances”
The study highlighted that in order for this theory to be a reality benefiting
Europe then a transition to “a meshed superimposed HVDC grid with bipolar VSC
technology, which allows the transmission of fluctuating power from renewable
power plants over long distances” would be necessary.
“The results of the study show that decarbonising the electricity supply in
Europe and North Africa is feasible in a cost-effective manner. In each of the
scenarios modelled, very high shares close to 100% renewable energy were
achieved by 2050,” Professor Dr Werner Platzer, project leader
and division director at Fraunhofer ISE, stated.
According to the study, concentrated solar thermal
Private investment
power plants (CSP) would play a major role in a
renewable-based supply system in the MENA region,
in South Africa’s
complementing the fluctuating generation from wind
REIPPPP exceeds
and solar sources, which would be the primary
methods of generating renewable energy.
Integrating European and North African grids
– Minister Joematwould also lead to lower costs, as the fluctuating
nature of renewable electricity generation would prefer
Pettersson
stronger integration of national electricity markets, the
report noted.

US$13 billion

GHANA OPTS FOR GAS GENERATORS TO STABILISE ITS
POWER SUPPLY
International manufacturing firm Rolls-Royce in partnership with VPower Group
has delivered 36 MTU Onsite Energy gas generator sets to the VRA Tema thermal
power plant in Ghana. According to Rolls-Royce, Ghana suffers from a shortage
of electric power and the Ghanaian Energy Commission has resolved to feed an
extra 3,000MW into the public grid by 2020. Major oil and gas fields have been
under development since 2007 and these fuel resources have been the primary
source of energy within the country. With the delivery of the company’s 16V 4000
L32 generator sets it is anticipated to produce 1,560kW of electric power, which is
expected to feed 56MW into the country’s national grid.
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SMALL-MEDIUM ENTERPRISE IN
TANZANIA RECEIVES PRESTIGIOUS
AWARD
Arusha-based solar company Off Grid Electric (OGE)
was awarded the prestigious Zayed Future Energy
Prize in the Small-to-Medium-Sized Enterprise
category. The company was recognised for its
work in bringing electricity to power-starved areas
of Tanzania.
Tanzania is the second African country to win one
of the global awards. In 2015, Kenyan solar solutions
company M-Kopa took the prize in the same category.
Accepting the award on behalf of OGE, the UAE
ambassador to Tanzania, Abdullah Ibrahim Ghanem
Sultan Al-Suwaidi, said: “Now this is the ninth year,
the UAE’s international prize recognises pioneers
in the fields of renewable energy and sustainability,
and Tanzania is very proud to be the second African
[country] to win [in] this category.”
Dr Nawal Al-Hosany, director of the Zayed Future
Energy Prize, said: “The Zayed Future Energy Prize
recognises and rewards those who have a vision
for a better, more sustainable world. In doing so it
empowers solutions in sustainability and clean
energy that are addressing the world’s most pressing
global challenges.”
The prize was established by the UAE leadership
in 2008 in honour of the environmental, social, and
economic sustainability advocated by the late Sheikh
Zayed bin Sultan Al Nahyan.

Snippets from
the past:
ESI Africa between
2000 and 2003

ANNIVERSARY

In 2000, four years in the market and already paving the way as
one of Africa’s top power publications, ESI Africa finds the realm
of energy efficiency campaigns starting to surface.

2000: Energy efficiency set

to become affordable to SA mass
market
The South African market welcomes
an energy efficient technology
supplier, with the objective of assisting
consumers in reducing their residential
energy usage.

2001: ‘African power grid
possible in five years’

Realising the importance of
being connected electrically via
telecommunications is a step in realising
the vision of an African power grid.

BANK ENCOURAGES NAMIBIA TO PURSUE
RENEWABLE ENERGY
Standard Bank’s investment banker Marco Triebner
believes that if Namibia could pursue developing
renewable energies, the power derived from the
resources could provide a minimum net saving of 5% to
10% towards the country’s annual generation revenue.
Triebner stated that public power utility, NamPower,
is expecting to spend a minimum equivalent of
N$2 billion (US$13.2 million) to N$3 billion (US$198
million) on a combination of USD denominated import
generation and currently pursued short-term generation
options, resulting in added pressure on the balance
of payments of the Namibian Treasury and general
affordability of electricity.
“It is for these reasons alone that the government
of Namibia is presented with the opportunity to provide
support in the form of enablers in achieving its objective
of unlocking this strategic resource in the most effective
manner; therefore providing for a giant leap in the
direction of at least one of government’s priorities,
namely poverty alleviation through affordability, job
creation and economic multipliers,” he said.
Triebner said Namibia’s electricity supply industry
requires the development of a base load power station
to absorb the potential unpredictability of renewable
supply to offer the Namibian consumer peace of mind in
terms of security and reliability of supply.
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2002: Prepaid water and

electricity dispensers, keeping
municipalities and consumers
perfectly switched on
Efficient management of both water
and energy is the message South
African municipalities are instilling
amongst consumers, through the
rollout of efficient technology.

2003: Uganda’s electricity
sector in transition, paving the
ground for future demands

Uganda begins implementing plans to
rehabilitate existing infrastructure to
ensure that there is an improvement
in the quality of supply. A look at
sector reforms, policy and financial
frameworks.
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Closing Africa’s
infrastructure gap

one project

at a time

T

he sub-Saharan African region,
although diverse in resources,
economies, and policies,
shares one commonality – a lack of
investment in power infrastructure as
witnessed by rolling blackouts, load
shedding and spiralling energy tariffs.
Add to this a startling fact disclosed
at the African Development Bank’s
annual meeting in Lusaka in May
2016. The bank estimates that by
2050, two-thirds of Africans will live
in cities. Given the pressure already
being experienced on the power
sector, how can the continent begin
to close the infrastructure gap and
prepare for a more urban future?
Planning equals good returns
“At Poweroad Africa, we believe new
generation projects can be bankable
and add to Africa’s power capacity as
long as they are well planned,” says
Darin Mac Allister, MD of Poweroad
Africa. “We have a team with over
30 years’ experience with energy in
Africa and emphasise the need to
take time to conduct studies prior to
commencing projects.”
Studies, which initially begin
with an energy landscape study, are
conducted to determine the most
suitable energy source. This is followed
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by a concept study on the chosen
generation technology, and then a
pre-feasibility/feasibility study. Finally,
after the completion of these studies,
conducted to provide evidence for
the viability of the project, bankable
feasibility studies are conducted with
the ultimate goal being to obtain project
finance supported by solid information.
By following this process, developers
will face the least risk, and ensure that
any finance obtained will result in the
successful completion of a project.

Poweroad Africa executives,
Darin Mac Allister (right) and
Neil Borthwick (left).

“This expert process, which we
provide to clients, allows project
developers to evaluate the viability of
their projects with the least amount of
finance required. This greatly assists
project developers in implementing
projects, which otherwise would
not have been able to commence,”
Neil Borthwick, director of sales and
marketing at Poweroad Africa explains.
Generation technologies
Utilities and municipalities will concur
that initial costs for development vary
considerably between the different
generation technologies available
in the market. For instance, to
obtain bankability for a project, solar
technology is a relatively inexpensive
option when compared to hydro and
geothermal power. This is partly due
to the availability of solar irradiation
data and also due to the scale of
the projects. Whereas, hydropower
requires specific flow measurements
to be conducted over a substantial
time-period. To determine geothermal
power, exploration drilling, which can
prove to be expensive, has to take
place first.
Prices for the various technologies,
and specifically for solar PV and wind
generation, have dropped considerably
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Poweroad Africa is active
in the following African
countries:
• Angola • Botswana • Burundi
• Cameroon • DRC • Eritrea
• Kenya • Malawi • Mozambique
• Namibia • Rwanda • RSA
• South Sudan • Tanzania
• Zimbabwe

in recent years due to innovation,
improved efficiency, increased number
of completed projects, and the rising
demand for these technologies. This,
along with increased availability of
funding, has resulted in increased
implementation of renewable
technologies. Solar PV has decreased
in price to the point where it is now
within the reach of private individuals
and corporates wishing to install it
within their own homes and at their
business premises.
Wholesale of electrification market
Borthwick continues: “We provide a fully
comprehensive service to ensure that
the electrons generated are delivered
to your electrical equipment, safely
and efficiently. We can meet your total
project requirements through the supply
of switchgear, cables and transformers.
Not only do we supply the equipment;
we are also able to assist with design
specification and implementation.”
Even though there is a concern
around tariffs, some African countries
have very favourable feed-in tariffs in
place for technologies like solar PV,
wind and biomass. Thus, projects that
are aimed at self-use or generation
in isolated areas can be viable when
consideration is given to the opportunity

ESI AFRICA ISSUE 2 2016

cost, the loss of production, or the cost
of installing transmission systems to
the location. This has resulted in some
projects being implemented where
ordinarily they would not have been.
Borthwick knows that funding
for any project can be difficult
to obtain. “However, due to our
involvement in the industry for a
number of years, we have built
relationships with sources of early
stage funding and can assist clients in
how best to access this funding.”
“The key to project success is
being able to bring all the various
aspects together in a coordinated
manner and ensure overall project
control. At Poweroad Africa, we
therefore make use of tried and
tested project management body of
knowledge (PMBOK) principals for the
delivery and implement of projects.”

These principals include the following:
Cost control and reporting
Schedule control
Project scope control
Quality control
Expediting and accurate materials
control
Project management systems
Client reporting and transparency
Document control and governance
Change management and client
approval process
Health safety and environmental
management
Borthwick concludes: “When
considering your next energy project
Poweroad Africa looks forward to
forming lifelong partnerships that will
enable you to navigate the tricky world
of projects and ensure that your project
is a success.”

ABOUT THE AUTHORS
Poweroad Africa managing director Darin Mac Allister’s passion is driven by being involved
in providing solutions in a constantly changing and demanding market. He has over 25 years’
international energy sector experience in delivering results in the African market.
Neil Borthwick, sales and marketing director for Poweroad Africa, has over 10 years’ experience
in the energy sector having worked on events in the US and Africa, and worked at a tier 1 PV
module manufacturer. He holds a BSocSci in Politics, History and Public Relations (UCT).
www.poweroadafrica.com
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Kenya: Physical planni
ng, energy and lands’
chief
officer, Sebastian Mwang
angi, has commissioned
a solar energy system
to pump underground
water
and generate clean ele
ctricity for the TharakaNithi
County. According to Mw
angangi, a report release
d by
the Ministry of Energy
and Petroleum states
that the
county ranks in third pos
ition countrywide with
the best
irradiance to produce
electricity. The US$12
,941 project
is jointly funded by US
AID and the county gov
ernment.
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Ethiopia: The Reppie waste-to-energy power plant
project, constructed by the Ethiopian Electric Power
Corporation (EEPCo), is anticipated to provide 24-hour
electricity for Addis Ababa. The facility could eliminate
over 1,000 tons of waste every day and produce
185,000,000 kWh per year. Construction of the projected
50MW plant is scheduled for completion within
18 months at a cost of US$120 million. The project is in
line with government’s plan of generating 103.5MW from
biogas in terms of the Growth & Transformation Plan
(GTP) 2014/15.

ESI AFRICA ISSUE 2 2016

Thomson
t in Lusaka,
recent even
a
at
of
g
n
in
tio
ak
s Associa
Zambia: Spe
of the Biofuel
n
billion
so
$1
er
S
rp
U
t
ai
Sinkala, ch
d save abou
ul
co
try
un
the co
oethanol.
Zambia, said
petrol with bi
ed
ut
tit
to outbs
su
if it
da, it is hard
in five years
tive propagan
ga
bia.
m
ne
e
Za
th
to
r
“No matte
rgy industry
go
of the bioene
n
e
lu
ca
va
ar
e
ye
th
r
compete
n of wealth pe
we
S$950 millio
five years if
an
th
ss
More than U
le
in
s
et
e in
ck
um
po
ns
’s
le
op
petrol we co
into rural pe
illion litres of
m
6
40
e
th
id.
substituted
anol,” he sa
ent
y with bioeth
for governm
ed
ne
a
Zambia toda
is
e
er
th
ans
at
bi
th
m
d
nd for Za
Sinkala adde
investment fu
st
re
n
te
ca
in
gy
w
lo
ioener
to facilitate a
ls industry. “B
in the biofue
y,” he said.
rit
cu
se
to participate
ute to energy
rib
nt
co
ly
nt
significa

15

EAST AFRICA FOCUS
Drilling rig
at Menengai,
Kenya

T

he role of geothermal energy in
the power mix for East Africa is
a topic of on-going discussion
among government officials, donors,
and developers. As a base load,
renewable resource, geothermal is
quite attractive for countries with high
renewable targets, or that are looking
to hedge against volatility in oil and
gas markets, or replace unreliable or
expensive base load power.
On the other hand, the high upfront
costs, limited ability to de-risk the
resource without significant capital
deployment, and the long development
cycle pose significant challenges to the
viability of geothermal as a significant
source of energy in East Africa where
downward pressure on tariffs is in
conflict with required returns from
developers. As such, the geothermal
community in East Africa continues
to explore different approaches to
developing geothermal to accelerate
the development cycle, mitigate early
risk, and lower tariffs.
What is geothermal?
Geothermal power development
involves drilling into the ground to find
either steam or hot water at sufficient
temperatures and flow rates to power
a turbine when it is brought to the
surface. The process of determining
the location and character of these
reservoirs involves surface and
subsurface surveys and exploration,
and ultimately drilling. Until wells are
drilled into the reservoir, a developer

Exploration of

geothermal
in the East
Africa region
does not know if the resource is
‘commercial’ (i.e. can produce
sufficient megawatts to be profitable
at a given tariff rate). This means
significant capital must be spent while
significant risk remains in the project.
Pros and cons of geothermal
Despite the risk, geothermal has many
potential benefits, including:
It is base load, renewable energy
with 95%+ capacity factor
No volatility in price of fuel source
It has low operating and
maintenance costs
It has a smaller footprint than most
other forms of energy
Its levelised cost of energy is
comparable to wind and lower than
solar PV, nuclear, and biomass
Low emissions
Established technology
Unique risks for geothermal
Geothermal is unique among energy
sources in that the fuel source (steam
or hot water) must be extracted from
the ground, and – unlike oil, gas, or
coal – is not portable, so plants must
be located at the site of the resource.
This adds to the complexity and
therefore risk project. Because of the
high levels of risk in the early stages
of the development process, there
is little or no capital available in the
exploration phase. This presents a
challenge for cash-strapped private
developers, or for governments with
competing budget priorities.

What is the best approach to
develop geothermal?
The focus of much of the discussion
around geothermal in East Africa
has been on the right approach or
‘business model’ for developing
geothermal. To-date, the majority of
the development in East Africa has
been carried out by the public sector
(KenGen developing nearly 600MW
at Olkaria), with the private sector
(Ormat) accounting for the other
operating plant (also at Olkaria).
Kenya, Ethiopia, and other countries in
East Africa have been looking toward
public-private partnership models
with the public sector leading the
early stage development to de-risk
the resource and avoid the high tariffs
required by the private sector to meet
their return requirements. The most
advanced of these is at Menengai,
where the Kenyan Geothermal
Development Company has developed
the steamfield at Menengai and
awarded the EPC tender to three
independent power producers (IPPs).
The project has faced headwinds,
however, for a number of technical,
contractual, and financing issues.
Throughout the world, the most
common models for developing
geothermal are either fully public
(government-led), or fully private
development. As Graph 1 on
“Geothermal generation by business
model” shows [Source: author database
of global geothermal resources], the
private sector leads the way in terms of

Well flowing at Menengai, Kenya
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EAST AFRICA FOCUS
Power plant at
Olkaria, Kenya

Country

Graph 1

number of plants developed (nearly 70),
while the public sector leads in terms
of MW brought online (~5,000). Public
private partnerships (in this case, any
project involving a mix of public and
private development) accounts for only
around 15% of development in terms of
both MW and plants.
Why is this scenario the case?
There are any number of reasons why
geothermal tends to be developed
entirely by either the public or the
private sector. In the case of the
former, the public sector may have
the capital (either through its own
funds or through donor funding) and
human resources, the policy and
regulatory mandate, and the lack
of return requirement necessary to
carry out high risk development while
maintaining low tariffs. Furthermore,
in cases where the public sector leads
geothermal development, there is
often a very strong mandate from the
government to protect the indigenous
resources of the country for economic,
spiritual, or sovereignty reasons.
New Zealand, Mexico, and Japan are
clear examples where this has been
the case.
For private sector-led
development, a number of factors
need to be in place:
IPPs must have access to capital
(either through their own balance
sheets or investors) in the early
stages of the project, followed by
debt financing as the resource
is proven and the power plant is
ready to construct.
The tariff regime (PPA prices) must
be sufficiently high for the project
to achieve a reasonable return.
The policy and regulatory
environment must be clear so as to
avoid project delays and costs.
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Number of fields

Installed Capacity
(MW)

Costa Rica

2

177

El Salvador

2

149

Nicaragua

1

70

Mexico

4

980

France (Guadeloupe)

1

15

Indonesia

4

417

Philippines

5

608

New Zealand

5

645

Iceland

6

664

Turkey

1

15

Ethiopia

1

8

Kenya

1

570

Graph 2

The off-taker must be creditworthy
(or backed by sovereign or donor
guarantees).
For a model involving both the
public and private sector, some or
all of the requirements listed for
each model above must be in place.
In addition, there must be a robust
licensing and contracting process to
delineate responsibilities, ring fence
risk, and other safeguards to make
the project bankable.
So what is the path forward?
While geothermal development has
largely been an either/or for public
or private sector-led development,
it is possible that other models may
be viable in Africa. From a public
sector perspective, the priority is on
accelerating geothermal development
at the lowest cost possible. For
the private sector, the priority is on
managing the risk and cost such
that a project can be developed and
financed profitably in the prevailing
tariff regime.
The presence of donor financing,
grants, tax or depreciation benefits,
drilling insurance, or other incentives
can be used to accelerate the
development of geothermal.
The KfW and DFID-sponsored
Geothermal Risk Mitigation Fund is
a step in the right direction, as is the
drilling risk insurance product offered
by MunichRe. Power Africa is looking

to develop a risk mitigation facility to
address the financing gap remaining
between exploration drilling and project
finance. These financial tools will offset
financial risk for the private sector, which
will hopefully bring more developers
into the region, while alleviating upward
pressure on geothermal tariffs.
Governments and donors are also
taking the approach of ‘de-risking’
resources through taking on some
of the exploration risk themselves.
Kenya and Ethiopia in particular are
carrying out donor-financed exploration
drilling at a number of resources with
the intent to tender them after the
resources are proven.
In spite of these financial
and technical tools, geothermal
development in East Africa (outside
of Kenya) has been very slow to
progress due to suboptimal policy,
regulatory, and tariff environments
that cause delays and confusion
among developers, donors, and the
governments themselves.
The news is not all bad, however.
There are several intrepid developers
active in the region, and donors and
governments are forging ahead and
developing projects. Their ability to
successfully develop geothermal will
shape the future of the base load
resource in East Africa. Continued
development of risk mitigation
mechanisms and improvements to
enabling environments will be critical to
their success.

ABOUT THE AUTHOR
Amanda Lonsdale is a Managing Director at Athena Global Alliance,
a global consultancy specialising in innovative financial structuring
across industries. She currently serves as a geothermal advisor to the
East Africa Geothermal Energy Facility, funded by the United Kingdom
(Department for International Development) and will be addressing
geothermal business models at the 2016 East Africa Power Convention
(EAPIC) in Nairobi, Kenya.
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EAPIC 2016
set to deliver on high expectations
THE MINISTRY OF ENERGY AND PETROLEUM, KENYA
“The Ministry for Energy and Petroleum endorses and will participate in the
convention, which is a good forum to share information regarding the power
sector development in Kenya and in the region” Eng. Joseph K. Njoroge, MBS,
Principal Secretary, Ministry of Energy and Petroleum, Kenya
THE LARGEST POWER EXPO IN EAST AFRICA
“It has been a great experience and an opportunity not only to understand the state
of the power sector but also to meet with and interact with the leaders and drivers
of the industry. I also got the opportunity to meet contacts for manufacturers and
suppliers of power equipment.” James Gitau, Senior Engineer, Safety, Health &
Environment, Kenya Power, Kenya
“I am grateful to you all, I just found a very suitable [business] partner. I managed
to get many contacts; two of whom were already engaged in a serious business
deal, which I had been developing for the last two years”. Joseph Osenah, CEO,
Cleangrid Africa, Kenya
“It was indeed a very good experience for the South Sudan delegation to
participate in the EAPIC conference. We gained a lot from the interactive
sessions involving highly experienced participants. In our presentation we had
the opportunity to highlight available opportunities in the energy sector in South
Sudan.” Jemma Nunu Kumba (MP), Minister, Ministry of Electricity, Dams,
Irrigation and Water Resources, South Sudan
2015 EAST AFRICAN POWER INDUSTRY AWARDS WINNER
“It [this award] has a lot of meaning for me to know that what you are doing is
recognised and appreciated by your colleagues – especially [for us] in the African
Union Commission (AUC). Sometimes, it is not recognised that the AUC is
working also for development. It is assumed that it is only for businesses, security
and political organisations. I’m really happy that what we are doing is known,
recognised and appreciated – also as a woman [in this sector].” H.E. Dr Elham
Mahmoud Ahmed Ibrahim, Commissioner, African Union Commission
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H.E. Dr Elham Mahmoud Ahmed Ibrahim,
Commissioner, African Union Commission
receives the Outstanding Women in Power
award from Simon Ngure, Regulatory and
Corporate Affairs Director, KenGen at the
2015 EAPIC gala dinner.
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Power sector integration in
East Africa
Discussions at EAPIC 2016

Acceleration of interconnections is
a major initiative in the current EAPP
Strategic Plan, which includes all
elements of the Eastern Africa Regional
Power System Integration Roadmap.
The Roadmap is an initiative of EAPP’s
development partners, prepared jointly
with the organisation to address power
system integration in the region. Both
documents outline what is needed to be
done over the next ten years.
Minister Ali Yacoub Mahamoud, Ministry of Energy in charge of Natural Resources,
Republic of Djibouti; Eng Joseph Njoroge, Principal Secretary, Ministry of Energy and
Petroleum, Kenya; and Dr Albert Butare, former Minister of State for Energy of Rwanda

T

he East Africa region, covering
current and potential members
of the Eastern Africa Power Pool
(EAPP), is a dynamic region consisting
of the fastest growing sub-Saharan
Africa countries representing 39% of
Africa’s population. Lebbi Changullah,
Secretary General for the EAPP and
keynote speaker at the East Africa
Power Convention (EAPIC), uncovers
the status, prospects and challenges
awaiting energy business ventures in
this dynamic region.
Though rich in energy resources,
access to electricity is less than 30%,
and total installed capacity, including
committed power plants expected
before 2025 is 65GW. Total demand
in 2015 was 315TWh, and is forecast
to increase at 9% per annum for the
next ten years; historically demand has
doubled over the last ten years.
There are now three synchronised
interconnections among the ten
EAPP members, and several crossborder electrification projects. DRC,
Egypt, Ethiopia, and Libya also have
synchronised interconnections and
bilateral trade with their other nonEAPP neighbours. Presently there is
no centrally coordinated power market
in the region but EAPP is busy making
the necessary preparations.
The EAPP region has a great
prospect for integration and the pooling
of power resources. The abundance and
diversity of power resources, coupled
with seasonal and diurnal variations in
surplus capacity and demand, create the
ideal situation for pooling of resources
and cross-border trade.
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The EAPP Regional Master Plan –
approved for implementation
In January 2016, the updated
EAPP master plan recommends the
implementation of 12 interconnectors,
six of which are scheduled to be
operational by 2020, and the rest by
2025. With a preliminary cost estimate
of US$1.6 billion, the recommended
lines have a total capacity of 6.1GW
and length of 2,855km. The lines stretch
across both the east to west and north to
south directions interconnecting EAPP
member countries.
The master plan shows
investment in the recommended
interconnections will result in a total
cost reduction of US$334 million by
2025, which corresponds to a gain
of US$0.7 for each dollar invested
in interconnectors. The study further
shows investment in transmission
will boost investment in generation.
Investment in hydropower and
geothermal in particular could
increase by 9% if the recommended
interconnections are implemented.
EAPP’s project portfolio now includes
14 interconnection projects at varying
stage of implementation.

Financing and the way forward
Financial constraints, especially lack
of foreign exchange, remains the
major challenge in the implementation
of power infrastructure projects with
governments bearing the entire
financial burden. Unrealistic low tariffs,
large power loss, and poor credit
worthiness of utilities further compound
the financing problem.
While public-private partnerships
appear to be an option to ease
financing burdens, there seems
to be little interest on the part of
governments to introduce private
finance in the capital structure of
power transmission projects. Public
ownership is still the dominant trend
across the world when it comes to
power transmission facilities despite
some instances of private ownership
even in Africa.
Public finance, therefore, appears
to remain as the dominant mode of
financing while private financing should
continue to be feasible, especially for
large off-takers like mines and other
processing plants. Concessionary
loans from multilateral banks, including
bilateral arrangements (Exim banks) and
the selling of bonds on both the local
and foreign capital markets will need to
be exercised based on government’s
credit capacity and rating.

ABOUT THE AUTHOR
Lebbi Changullah, keynote speaker at the upcoming East Africa Power Industry
Convention, is the Secretary General of EAPP. He has a master’s degree in Mechanical
Engineering (Lumumba Friendship University) and previously held positions at the
Tanzania Electric Supply Company (TANESCO).

The East African Power Industry Convention, taking place 21-22 September in Nairobi,
Kenya, along with media partner, ESI Africa, looks forward to continuing this discussion.
To book your seat visit www.eapicforum.com

21

AUTOMATION

INTERNET of THINGS
Fear it or embrace it; avoiding it is not an option

Is a ‘scarcity mind-set’
still relevant in a world
of technology-enabled
production efficiency?

A

ccording to the recent World
Economic Forum held in
Davos, Switzerland, we stand
on the brink of what is termed the
‘Fourth Industrial Revolution’, a
technological revolution that promises
to fundamentally change the way we
live, work, and relate to one another.i
Essentially we are talking about
harnessing energy in different forms
and deriving benefit from it. Humanity
has become the dominant species
on this planet by harnessing energy
along with a good appreciation of the
laws of physics. This has paid off for
us so far, but it remains to be seen as
to whether we can stem and repair
any consequential environmental
damage that may threaten our
continued survival.
There is a view that it is more of
a systemic transformation affecting
all aspects of economic life, driven
by the convergence of a wide range
of sectors and fields with information
technology serving as one of the
underlying platforms. Kenyan-born and
internationally recognised authority
on technology and innovation for
sustainable development, Professor
Calestous Juma, has suggested that
calling it ‘industrial’ is to understate
its reach and possibly misrepresent
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its character. In his view, “calling
it ‘industrial’ has significant policy
implications because it makes it look
sectoral whereas it is system-wide”.
He goes on to suggest that those
who view it as sectoral are unlikely
to reap its full benefits as there is a
danger that the reference to a fourth
industrial revolution also carries a
linear view whereas the transformation
that is occurring is qualitatively
different and cannot be characterised
as a next step from what occurred in
the past. This implies that we cannot
rely on the past to visualise the future.ii
That said: It’s become a fragile
and somewhat scary new world.
In film director Werner Herzog’s
documentary, ‘The Connected World
(2016)’iii, Herzog investigates the
connected world and the people
who protect it. From cyber-crime
and service outages to technological
advances in science, healthcare and
retail, taking a deeper look at how our
lives depend on staying connected,
we see just how big and yet fragile the
connected world has become. The
documentary asks the questions; ‘Will
our children’s, children’s children, need
the companionship of humans? Or will
they have evolved in a world where
that’s not important? Can we say with

any certainty that Artificial Intelligence
(AI) has not already evolved
spontaneously on the Internet?’ This
documentary also wrestles with some
profound and intangible questions
regarding our technology and its
‘AI’ enabled future. Will it dream, as
humans do, of its own existence?
Can it discover the fundamentals
of morality, or perhaps one day
understand the meaning of love?
Or will it soon cause us – if it hasn’t
already – more harm than good?
Risks and benefits
The Internet of Things (IoT) implies
interconnectivity on a massive scale
between people, machines, sensors
and anything that does anything – but
what are the risks and the benefits?
As far back as 2008 there were more
‘things’ connected to the internet than
people and it seems that the future of
human society will be a future defined
by intricately connected sensors and
actuators. At least, this is what the
ongoing global conversation on the 4th
Industrial revolution suggests.
The subject of the fourth industrial
revolution is intriguing. The picture
it paints of how we are evolving in
today’s world and what the future
will look like is fascinating. Some
have referred to it as smart factory,
the Internet of Things, industry 4.0,
or the 4th industrial revolution as
championed by Klaus Schwab, founder
and executive chairman of the World
Economic Forum.
Enabled by the ever increasing
penetration of broadband Internet,
along with the decreasing cost of
sensors with inbuilt Wi-Fi capabilities,
technology costs are coming down,
and smart device penetration is
skyrocketing. All of these things are
creating a ‘perfect storm’ for the IoT.
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Simply put, this is the concept of
basically connecting any devices with an
on and off switch to each other via the
Internet. This includes everything from
coffee makers, washing machines and
wearable devices to almost anything
else you can think of. This also applies
to components within machines. The
analyst firm Gartner says that by 2020
there will be over 26 billion connected
devices. That’s a lot of connections
(some estimates put this much higher at
over 100 billion).
Is this something to be feared or
embraced?
It seems that it is happening irrespective
of our reaction to it, so at least it helps to
be empowered with knowledge of what it
is and how it may impact us.
The reality is that the IoT allows
for virtually endless opportunities and
connections to take place, many of
which we can’t even conceive of or
fully understand the impact of today.
It certainly opens the door to a lot of
opportunity but also to many challenges.
Security is a big issue with billions of
devices being connected together. What
can people do to make sure that their
information stays secure? Will someone
be able to hack into your toaster or webenabled baby monitor and thereby get
access to your entire network?
Then we have the issue of privacy
and data sharing. This is a hot topic
today and it is difficult to imagine how
the concerns will escalate when we are
talking about many billions of devices
being connected in the future. Another
issue that many companies are going
to be faced with is around the massive
amounts of data all of these devices are
going to produce. Companies need to
understand how to store, track, analyse,
and make sense of the vast amounts of
data that will be generated.
If ‘Knowledge is power’ and ‘Power
tends to corrupt’ and the IoT aims
to bring together many sources of
information to make proactive decisions

creating the so called ‘Big Data’ domain.
What is the risk of ‘Big Brother’ abuse?
Who will have access to all this data
about our consumer behaviour? It has
been my experience that everything in
life has both good and bad aspects, and
can be used for good or evil purposes
and we have to have some confidence
that the good will prevail.
Of all the insights and opinions
emerging from this dialogue around the
IoT and the 4th Industrial Revolution the
insights of Kei Pritsker are most thought
provoking. In an article published as
part of the World Economic Forum’s
essay contest for Davos 2016 he
suggests that despite the fear of all this
technology and automation and the
concomitant loss of jobs, with the advent
of robotics and Artificial Intelligence
we are rapidly approaching a state of
abundance.iv According to Pritsker we
need to ask ourselves how technology
can be a bad thing if it has provided
us such abundance. He suggests that
the problem may lie with our concept
of work, not the technology. Instead of
seeing automation as a threat, we need
to undergo a paradigm shift that views
labour automation as an emancipatory
action to free humans from menial
labour while still striving for abundance
of production.
Pritsker goes on to suggest that by
clinging to our notion of work for reward,
denying people the resources they need
until they prove their worth through work
is not sustainable going forward. We
cannot continue to maintain the idea that
people must work to earn a living, as
soon it will be incredibly difficult to find
demand for human labour.
Technology is by design making
production more efficient, a process
called ephemeralisation as coined
by American author and inventor R.
Buckminster Fuller. Ephemeralisation
allows us to do ‘more and more with
less and less’ until we reach a state
of abundance. Scarcity, the concept
from which the idea of work originated,

is becoming less and less of a reality.
It is becoming possible to provide for
all basic human needs through good
engineering and automation.
A possible way forward
We need to shift towards an accessbased economy instead of a restrictionbased economy. Everyone deserves
to have their basic needs satisfied, not
because it’s the right thing to do, but
because it is possible to do so. If we
continue to maintain our antiquated
notion of work, mass unemployment will
be inevitable. There is no reason we
can’t imagine a better world. According
to Pritsker, “All data points to the fact
that we are standing in front of a tidal
wave of technological unemployment,
yet we have yet to have an honest and
open discussion about restriction-based
economies. Questioning restrictionbased economies will reveal the true
freedom that an access-based economy
will bring.”
According to WEF correspondents
Schwab and Richard Samans, the
technological revolution need not
become a race between humans and
machines but rather an opportunity for
work to truly become a channel through
which people realise their full potential.
To ensure that we achieve this vision,
we need to become more specific
and much faster in understanding the
changes underway – and cognisant of
our collective responsibility to lead our
organisations and communities through
this transformative moment.
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SECONDARY
DISTRIBUTION
NETWORKS
H

istorically distribution networks
were designed to accommodate
power flow from the grid
supply points through to the electricity
consumer via the medium voltage and
low voltage networks, but the growth
of distributed energy resources has
changed this picture dramatically
presenting utilities with a number of
challenges in terms of grid management.
Traditional models of network
distribution were predictable, and their
design based on information from
metering points, Maximum Demand
Indicator (MDI) readings and
high voltage load data to meet the
needs of normal operation, fault
conditions and abnormal operations.
For decades, the daily load curves have
underpinned investment and operation
decisions and there has been a high
degree of predictability of demand and
generation with the traditional approach
to network planning.
However, in the last few years
there has been significant growth
in large-scale renewable energy

sources (RES), distributed energy
resources (DER) and low carbon
technologies (LCT) to address
generation shortfalls and increase
access to electricity. This has
resulted in an increase in active
networks, which are characterised
by bi-directional power flow, variable
voltage profiles and less predictable
loads and fault current levels.
Active networks have different
dynamics from traditional passive
networks presenting management
challenges to the operator that require
different information, planning and
management processes to ensure that
the quality of supply is maintained.
With progress come new challenges
Active networks bring a whole raft of
issues for utilities and network operators.
Foremost amongst these is managing
the ‘last mile’ of the distribution network.
Previously low voltage networks have
been virtually invisible in terms of system
monitoring. As a result, utilities were
reliant on customers reporting faults in

GridKey

order to understand where issues were
occurring and with little or no visibility of
‘stress points’ at this level of the network.
Historically the focus for
management of low voltage networks
has been maintaining and improving
quality of supply to customers and
ensuring the operational efficiency
of the networks. This was achieved
through power flow monitoring and
fault passage measurement on the
MV network. However, with much
of the DER, such as embedded
generation and electric vehicles (EV),
being added to the network at low
voltage level, utilities need more data
to improve the visibility of this level of
the network to help increase flexibility
through access to daily energy profiles.
Additionally, the introduction of large
amounts of small-scale embedded
generation at LV level will also affect the
fault levels, causing them to rise, but the
biggest effect will be on voltage profiles.
Given that the rising peak demand
may need to be met without major
reinforcement, it will be important to
prevent overload of the network through
integration of DER and other forms of
LCT and utilities will need to consider
temporarily or permanently increasing
the ‘electrical headroom’ on the network.
Opportunity for innovation
As these challenges develop, so too
does the market evolve. As a result,
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Historically the focus for management of low voltage
networks has been maintaining and improving quality of
supply to customers and ensuring the operational efficiency
of the networks.

more low voltage monitoring systems
are becoming available to utilities,
such as Lucy Electric’s award-winning
GridKey system. This world-leading
system measures, communicates and
stores real-time data and, through a
suite of analysis tools, translates the
data into actionable information.
The system can be safely retrofitted
to low voltage feeders including LV
power flow monitoring, measurement
at the LV side of the transformer (i.e.
current, voltage, active and reactive
power, voltage, harmonics, flicker, sags,
and swells, etc.), LV fault passage
indication and LV fault location. The
system offers class 1 accuracy over
4-720Amp range with minimal crossfeed, plus communications, alarms and
reports functionality.
Taking voltage inputs from
the busbar, the metrology and
communications unit (MCU) has a
reporting period, which is adjustable
from one minute to 24 hours and
can be altered remotely. The
metrology units measure the current
and voltage inputs and carry out
a series of calculations that are
then communicated to a central
database for analysis. The unit has
programmable alarms to alert the
operator to maximum and minimum
parameters reached. In addition, the
data can be retrieved from the unit
over GPS.
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The current is measured using
a Rogowski style current sensor,
specifically designed for low voltage
monitoring, while different types of
sensors can be used and mixed,
depending on the system’s
monitoring requirements.
The data that the system collects
is transmitted to its data centre,
capable of storing up to 60 million
data points, where it can be analysed
and presented back in highly visible
dashboards, which give operators an
‘at a glance’ situational analysis of the
LV network. Analysis tools provide
daily load profiles and voltage level
data to help utilities plan for ‘stress
points’ in the network and maintain
statutory voltage levels.
Changing environment demands
attention
Looking ahead, distribution networks will
have to change in order to meet new
demands as growth in small-scale and
intermittent generation continues and to

accommodate the resultant bi-directional
power flows. This is especially true at
low voltage level where new analytics
will be required to provide decisionmakers with actionable information
rather than pure data.
This information will need to be
predictive and will require a clear
definition and new tools to share
the information to provide a wider
situational awareness of the LV
network – essential for utilities going
forward to ensure they meet statutory
voltage requirements.
Furthermore, the ability to be
able to predict where faults are likely
to happen, detecting when they do
happen and providing information that
will allow the fault to be fixed quicker
will ultimately help utilities to plan for
asset maximisation; improve quality
of service to the electrical
consumer; diagnose and solve
problems more quickly;
and reduce capital and
operational costs.
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Constructing
the case for smart
B

uildings, from the earliest
of times, have been
constructed for the sole
purpose of providing a comfortable
and safe space. These have over
the years developed into complex
concatenations of structures, systems
and technologies wherein lighting,
security, heating, air conditioning
and ventilation can be independently
controlled by the occupants.
However, it is not enough to
simply control internal systems,
building owners of the future should
also consider the impact of the
building upon the electrical grid and
environment in general. Hence,
the vision of the future for building
construction should not be one that
is only restricted to the provision of
the basic requirements for comfort,
lighting and safety, but must also
encompass the minimisation of energy
costs while supporting a robust
electricity grid and in turn reducing
overall environmental impact.
What makes a building smart?
Smart buildings are essentially a
subset of green buildings – while both
have some similar characteristics,
smart buildings are more technologically
orientated in that they are more
dependent upon integrated information
systems.
A green building is one that takes
into account and reduces its impact
upon the environment and the health
of its occupants – it is essentially
a subcategory of sustainable
construction and typically only involves
the structure. A smart building,
on the other hand, successfully
merges building management and
IT systems – these can dynamically
optimise system performance and
simplify facility operations. Integration
furthermore reduces the expense
and frustration associated with the
installation and operation of multiple
autonomous building systems.
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Thus a smart building is
essentially an intelligent space that
optimises efficiency, comfort, safety,
and more by collecting and analysing
sensor data to help building managers
visualise information and make fast
and precise decisions.
Smart building technology delivers
lighting, cooling and/or heating
only where and when it is needed.
Smart sensors can accurately detect
employee occupancy, daylight,
temperature, humidity, radiant heat and
other variables. This information is fed
into a software system which typically
combines historical and current data to
reduce waste and improve comfort.
Building intelligence should
however not be confused with building
automation; thus, it is important to
distinguish smart buildings from those
that are simply automated. Both
scenarios involve the automation of
lighting, air conditioning, ventilation
etc.; however, the distinguishing
characteristic is control – smart
buildings are equipped with intelligent
systems whereas building automation
requires human intervention, either on
site or by remote means.

Smart building components
Key elements of a smart building
include system integration, advanced
building management tools, extensive
automation and sensors, energy
management, enterprise data
management, data analytics, software
applications and the leveraging and
incorporation of IT.
These fundamentals form the basis
whereby designers, contractors and
manufacturers can address heating
ventilation and air conditioning (HVAC),
communication and data infrastructure,
access control systems, advanced
building management systems and
sustainability. Legacy HVAC systems
(Figure 1) are typically the largest
single source of energy consumption in
a commercial building.
A legacy building management
system also has many disadvantages:
these include limited integration
capabilities, inadequate analytic tools,
proprietary programming languages,
a dearth of software applications and
legacy user interfaces. A smart building
will be equipped with an advanced
building management system, which
uses an open programming language

Figure 1: Typical standard HVAC system
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buildings

Figure 2: Smart building concept

where all integration is accomplished
via software.
Essentially a smart building can
be considered a ‘supersystem’ of
interconnected building subsystems;
it has been compared to the internet,
which connects computer networks
into one larger ‘supernetwork’.
Smart building benefits
Energy is one of the largest operating
costs – after wages and rent – for any
company. Smart meters and sensors
can provide real time information
and dashboards which enable facility
managers to understand usage
patterns and thus recognise and
implement saving opportunities.
Smart buildings improve employee
comfort thereby contributing toward
enhanced productivity. Most buildings
can maintain the same temperature
regardless of outside conditions;
however, for optimum comfort
air temperature should also be
controlled in accordance with radiant
temperature and humidity. Smart
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sensors and software technology
can do this automatically, thereby
improving comfort and saving energy
at the same time.
The advantages also extend well
beyond the four physical walls of
the smart building. The utilisation of
building materials from sustainable
sources, combined with reduced
carbon emissions as a result of
energy consumption reductions,
contribute greatly toward a clean air
environment. This is further enhanced
in instances where smart buildings are
also equipped with renewable energy
sources such as photovoltaics and
wind turbine generators.
Businesses can now operate at
a new level of efficiency by using
data in new ways, leveraging the
connection between systems that until
now have been entirely independent.
Moreover, these benefits are not
temporary, but will extend throughout
the entire lifetime of the building,
from modelling and design through to
renovation and beyond.

Smart building strategy
Old building retrofit: Smart buildings
do not have to be new and upgrades
need not be expensive. Solutions are
currently available to retrofit existing
buildings (known as brownfield
deployments), and building managers
are seeing payback on smart
technology investments in as little as
six months.
Existing equipment previously
presented a hurdle when integrating
intelligence into older buildings.
Systems, such as heating or lighting,
were typically designed as standalone and were not built to share
data and use proprietary protocols.
However, today technologies exist
which can address these issues,
thus enabling integration of legacy
systems and improving visibility
into actionable intelligence. These
solutions can also help building
managers to measure more aspects
of building operations, from space
utilisation to cross-system security.
Scalability: It makes a great
deal of sense to base smart building
systems on computer technologies
that can scale. This will ensure that
processing capacity installed will
be able to support the addition of
more sensors, grow computing
power as required and hence be able
to accommodate evolving or
expanding requirements.
Manageability: Devices should
be connected to a centralised
console and managed remotely
instead of physically interacting with
each device to perform management
tasks, such as retrieving data,
monitoring system health, or
reactively responding to a failure.
Security: Connectivity can bring
new risks as data and systems are
exposed to hackers and threats.
By 2020, it is estimated that there
will be around 50 billion networked
appliances and sensors worldwide.
These will constitute a vast global
network of data generating devices
known collectively as the ‘Internet
of Things’. Analysts predict that the
ability to attack connected systems
and networks will outpace the ability
to defend them. Fortunately, solutions
(for example, the Intel IoT Gateway)
are available in the marketplace
today – these can help to provide
end-to-end security in both the
software and hardware layers.
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motivating factor for smart community
evolvement and programmes that
facilitate public private partnerships,
smart grid/building development can
certainly create an environmental
mind-set that is sustainable.

Figure 3: Smart community

Utility networks and smart buildings
Smart buildings will undoubtedly
contribute toward a more robust
and reliable electricity grid and, in
conjunction with smart metering, will
form an integral component of a future
smart grid evolvement. In addition to
improved business efficiency and a far
more effective utilisation of available
energy, the incorporation of renewable
energy sources can provide power,
balanced with a network of information,
that matches demand with variable
supply on a minute-by-minute basis.
In this way smart buildings can
become virtual power generators;
hence, it is crucial that electricity
utilities collaborate and indeed
encourage the development of
these buildings for the benefit of
society as a whole. In addition, the
possible curtailment in the ongoing
requirement to install additional
generation capacity – to meet the
demands of a growing economy –
could offer distinct benefits for both
the utility and the environment.
Load shedding risk
Energy savings, inherent to smart
buildings, naturally reduce the load
on the country’s national electricity
grid. Clearly, in sufficient numbers,
this aspect can greatly reduce the
requirement for load shedding in
instances where insufficient generation
is available. Furthermore, when
implemented in conjunction with
smart metering, buildings equipped
with renewable energy sources can
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contribute toward overall generation
capacity and thereby help to reduce
the requirement for load shedding.
Also, most commercial buildings
these days are equipped with diesel
generators to ensure that operations
can continue during periods of power
outages. And electricity generated
by stand-alone diesel generators is
significantly more expensive than that
provided by the electricity grid.
Smart building technology can play
a large role during periods of power
outages by actively managing air
conditioning, lighting and other loads to
effectively reduce diesel consumption
by a considerable amount – typically
30% to 50%. Added benefits include
longer lasting diesel engines and lower
pollution thus contributing toward a
greener environment.
Smart communities
Smart communities fundamentally
involve the establishment of common
goals, getting broad participation
and having credible measurement.
Although much of the focus is typically
on medium to large size cities, it is
more likely to succeed with smaller
communities such as rural towns
and villages, neighbourhoods and
even campus environments. This is
mostly attributable to social cohesion
and a sense of local identity that is
more prevalent in these communities.
Components comprising a smart
community are shown in Figure 3.
Sustainability as a means for
economic development is also a

Electric vehicle (EV) charging stations
Electric cars move people to homes
and workplaces, and can also serve
as moving batteries in a smart system.
Hence these vehicles have potential
to feed energy back into the grid at
peak usage times. In the medium-term,
however, there is only a very small
likelihood of EVs operating as batteries
for the electricity grid. Still, smart
charging will allow EVs to penetrate the
market with higher growth rates than
the electricity generating capacity needs
to grow, since these vehicles can make
use of off-peak over-capacities.
Within the smart grid/smart
buildings context, EVs require an
increasing consideration, not only for
the challenges they create, but also
for their potential for grid support. In
office buildings, a high number of EVs
is most likely to park for longer periods.
Studies have shown that if the EVs are
allowed to charge without control, it
will not only have negative impact on
building energy management, but also
on the distribution grid. Controlled/smart
charging will allow a much greater
number of EVs in the system without
local overload – particularly in regions
with limited electricity infrastructure.
These vehicles are certainly
an element of the future transition
towards a clean and sustainable
energy system. With the ability for
decentralised storage of electricity,
they can even contribute to solving the
challenge of levelling out fluctuating
generation by shifting demand or
re-feeding electricity into the grid. It
is thus essential that grid operators
understand the grid impact of the
potential dynamic energy flows
between EV, grid and renewables.
Green building case study – South
Africa
Green buildings in South Africa are
overseen by the Green Building
Council of South Africa (GBCSA), who
have developed Green Star SA rating
tools (based upon those developed by
the Green Building Council of Australia
model) to provide the property industry
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with an objective measurement for
green buildings.
The Nedbank Newtown Campus,
located on a historic brownfield
site in the Johannesburg CBD, has
achieved a 4 Star Green Star SA rating
(February 2015). Sustainable building
features include the following:
Energy: The project is estimated,
via modelling, to save 48% of
energy against a standard regulatory
compliant building. This is achieved via
efficient chillers, low lighting density
and smart controls such as lighting
occupancy sensors. Reduced stress
on the power grid will be achieved by a
21% reduction on peak load due to the
use of thermal storage.
Water: A 31% overall reduction
of potable water is estimated over the
industry baseline via efficient fittings.
Indoor: The indoor environmental
quality is a priority for occupant
health and productivity with a 100%
designed improvement over regulatory
requirements for fresh air rates. PVC
within plastics and VOCs within paints
will be minimised to avoid the release
of pollutants during operation.
Materials: Cement content is
to be reduced by 13.4% via the re-use
of non-hazardous waste as a cement
extender; 93% of all steel used is to
come from recycled sources and
over 50% of wood will be purchased
with a chain of custody from
sustainable forests.
Atmospheric emissions: These
will be reduced into the atmosphere
will be reduced by ensuring that zero
Ozone Depleting Potential (ODP)
materials are used in insulation
composition and manufacture. The
back-up diesel generator must comply
with best practice emission standards.
Lessons from Germany – smart
buildings feeding the network
Germany has adopted a pioneering
role with its ‘Energiewende’ programme
for renewable energy transition. The

gradual exit from nuclear energy and
decommissioning of large power
stations have radically altered the
German electricity landscape, with a
new, decentralised structure emerging.
More and more producers – in some
cases very small – are generating
electricity from wind power, biomass,
photovoltaics and hydropower, and
feeding it into the public grid.
However, in Germany, wind and
sun are intermittent, making them an
unpredictable energy source. Such
(often extreme) feed-in fluctuations
pose a major challenge for grid
security and reliability.
Researchers and engineers are
working on plans for many millions of
energy storage systems, both small
and large, to provide the necessary
buffer. The batteries of electric cars
could be incorporated into the smart
grid, for example. Similarly, batteries,
heat pumps, thermal storage systems
and even thermo-active building
materials in smart buildings could
provide valuable storage capacity.
Pilot projects are already under way
and one such example is a research
project sponsored by Germany’s
Federal Ministry of Economics and
Energy, which will run until 2017. The
PV Host (Home Storage Systems)
project is addressing the technical and
economic optimisation of small battery
storage systems with a capacity of up to
10 kilowatt hours. These could be used
for decentralised storage of excess
solar electricity, which would only be fed
into the public grid when required.
The problematic feed-in spikes that
occur during periods of strong sunshine
could then be largely smoothed out.

The last word
The generally accepted requirement
to keep global warming to below
20C will necessitate that global
carbon emissions be reduced by
80% before 2050. Considering that
the building environment consumes
40% of global energy produced and
is responsible for around one third
of all carbon dioxide emissions,
the implementation of smart grid
technology, supported by intelligent
buildings equipped with renewable
energy sources, is no longer a
nice to have, but an absolute need
to have.
The value of this technology for
emerging markets, especially those
where generation capacity is already
insufficient, is without doubt huge.
The economic ramifications of regular
power outages and erratic supply due
to over loading cannot be ignored
and will continue to restrict much
needed economic growth. While the
initial investment costs might seem
high, in the longer term these will
appear insignificant when compared
to the potential benefits in terms
of sustainable energy sources and
improved environment.
Technological progress and
falling battery prices should at least
help to make the smart grid a more
technically feasible and economical
proposition within the foreseeable
future. With effective insulation and
modern heating systems, intelligent
buildings are not only highly energy
efficient, but as part of the smart
grid, will also make a sustainable
contribution to providing a country
with reliable and affordable power.
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RENEWABLE ENERGY:
what has Africa accomplished thus far?

B

esides biomass and wind, which
date deep into human history,
renewable energy has always
been viewed as an alternate power
source, but it was only in the 1970s
that it took a formidable shape – with
Africa trailing behind.
Finance and investments are
amongst the vital arsenal for further
rollout of renewables. The United
Nations Economic Commission for
Africa (UNECA) corroborates that
Africa needs US$20 billion per year
to achieve universal electricity access
by 2030; such comprises 60% of the
global demand. Unfortunately KPMG
argues that the “biggest challenge
in most countries of the [African]
region has been the subsidised tariff
structures for electricity”, which
raises the risk of disincentive for
new private investment.
Other latest developments,
through innovative technologies
(e.g. power storage, plug-and-play
off-grid solutions), are viewed as
additional arsenal notwithstanding
their disruptive nature. At the recent
African Utility Week, one expert
contended that power storage has
better prospects and will benefit
Africa – excluding South Africa.
Since Africa is power hungry it is
therefore worth exploring various
technologies, which are based on
each country’s resources, e.g. South
Africa and Zimbabwe are endowed
with platinum that is essential for the
hydrogen fuel cell.
Skills demand is ever increasing
whilst the rate of training is lagging
behind. Forbes research projects
the growth of Wind Turbine Service
Technicians’ occupations in the USA at
108% (from 4,400 in 2014 to 9,200 in
2024). According to SARETEC, Europe
has a shortfall of about 2,500 of the
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same technicians and South Africa has
had to import such skills.
The evolving electricity market
in Africa has been characterised by
policy inconsistencies, costly and
painful delays, regulatory conflicts,
unclear regulatory independence, and
price based regulation that can be
restrictive if not anchored in intensive
and extensive consultation. Worth
noting is that development of policy,
legislation and regulation is lagging
behind the rate of reforms in the
power market.
Clear, consistent, transparent, and
enabling regulations – whether in a
highly regulated, liberalised or hybrid
markets – are almost non-negotiable to
attract meaningful foreign direct and/or
local investments in power generation.
Furthermore, the debate around
whether large- or small-scale is the
best route to take cannot be conclusive
unless extensive studies and intensive
debate or consultation takes place.
An exemplary testimony of growth
in renewables, Sarah Odera’s MSc
Dissertation (University of Cape
Town) asserts that: “Kenya does not
have any solar power generation
at a utility scale. It does however
have a developed solar PV market
on a residential and institutional
scale. The LCPDP (Least Cost
Power Development Plan – like the
South African IRP), 2010 estimated
that there are 200,000 solar home
systems installed in Kenya whilst

Hansen et al, 2014 and Ondraczek,
2014 estimate the number to be
320,000 in 2010.”
Furthermore, the innovations
on micro- and off-grid systems are
growing; however, we need to be
mindful of challenges of technology
rivalry, which are not about to ebb
or become overt notwithstanding their
detrimental effect. At this stage, the
harm by such may not be that obvious.
Despite the prospects and
challenges highlighted above, the
potential for energy-mixed power
generation, including renewables, in
Africa is enormous. McKinseys and
Company claim in its 2015 report
that “over the past 20 years, private
capacity in sub-Saharan Africa has
doubled every five years, with 50
percent of total IPP capacity added to
the grid since 2009 alone.” However
there is lamentation that the 6,00MW
of IPP power added is insignificant
compared to total need for 600 million
inhabitants without electricity. The
claim further extends to “project that
sub-Saharan Africa will consume
nearly 1,600 terawatt hours by 2040,
four times what was used in 2010.”
Given this high demand and
growing keenness by African
governments to allow private sector
participation, what is left is for the
authorities to work hand-in-hand with
business to ensure a more conducive
environment for increased investment
in renewables.
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The dawn of

WIND ENERGY

in Africa

The renewable energy market in
Africa is steadily growing in all
disciplines; however, there is keen
interest to harness the continent’s
wind resources, with large-scale
projects making headline news in
South Africa, Kenya, Egypt and
Morocco to name a few – in view
of this, what are the trends driving
Africa’s wind market?
Africa is the continent with the highest
growth potential for renewable energy.
Already Africa is one of the markets
with the highest growth rates in the
world; albeit overall numbers are still
low. South Africa is undoubtedly the
major contributor on the scene with
the success of the globally lauded
Renewable Energy Independent Power
Producers Procurement Programme
(REIPPPP). There is an appetite from
countries like Morocco and Egypt to
duplicate a similar success story in the
field of renewable energy and Siemens
has responded to their demands
through customised solutions and
supply chain infrastructure.
Furthermore, there are also markets
that are opening up – like Kenya,
Ghana, Tanzania and Nigeria just to
name a few. We have identified Kenya
in particular as a promising supporter of
wind power in East Africa due to proven
successful closure of the country’s
large-scale wind power projects. Africa
is the most exciting market in the world
because it offers the unique opportunity
to start with renewable energy from
relatively low stages of electrification,
thus leapfrogging older technologies.
There is an opportunity to learn from
the first world countries who are
paying a high bill to move from existing
fossil power generation towards an
increasing share of renewable energy –
in part driven by the Paris Agreement to
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reduce CO2 emissions and keep global
warming to below 2o C (3.6o F), but also
due to the fact that renewable energy,
especially wind power, is becoming
very competitive compared to fossil
power generation.
As mentioned above, the South
African REIPPPP is lauded as a
global success and best practice;
what has made this renewable
energy auction so successful?
Indeed, it is a great success. I believe
that transparency and certainty has
helped a great deal. This programme
has demonstrated that the public
private partnership model can best
fast track the delivery of much needed
large-scale infrastructure projects. In
the case of the REIPPPP, the process,
checks and balances gave investors
confidence in government; the IPP
office is handling the programme
very well and this has attracted a
plethora of players into the South
African market. With increased
vendors, comes healthy competition
and this has helped reduce the cost
of renewable energy for consumers.
That said, I believe that government
will have to put in place mechanisms
that further help stimulate and support

I believe that
government
will have to put in
place mechanisms
that further help
stimulate and
support localisation.

localisation. Here, I’m referring not
only to local content targets, but also
to ensuring a predictable and trusted
demand, as this is key for investment
decisions to benefit South Africa.
Furthermore export credits would
support this development.
One argument against renewable
energy resources is that it can’t
provide baseload power capacity
unless it has powerful storage
capacity built in – how can this
challenge be overcome?
Baseload power, as we know it today,
is driven by demand and supported
largely by non-renewable energy
sources. This baseload demand,
especially in developed countries,
won’t change overnight. Therefore, I
believe that the change to renewable
energy sources will have to be realised
in steps; a diversified energy mix will
support this development especially
in countries that hugely depend on
non-renewables. As a second step,
which has already started, the demand
profile will change to develop together
with the supply consisting of a much
greater share of variable sources such
as solar and wind. Ultimately smart
grid solutions combined with more
flexible generation technologies and
economical storage technologies will
form the future power system. I’m
excited to be part of this development
and to work for a company that has
identified this trend at a very early
stage and offers leading solutions in
any of these areas.
Africa is lucky in that it has a good
mix of resources – sun, wind, gas,
water, and biomass energy sources
that are in abundance; these can
complement one another and make
the change much easier.
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Wind power is coming of age in Africa and is fast becoming directly
competitive with traditional energy sources. Driving down the levelised cost
of electricity through wind energy is a key target for Siemens, who over the
past 30+ years has accumulated millions of hours of service and operational
in-house experience, as well as global in depth market knowledge. Drawing
on this knowledge, Janek Winand, vice president of Wind Power and
Renewables Southern and Eastern Africa, examines the growth of the
renewable energy market in Africa and specifically wind power.

Even though the wind turbine
tower, blades and turbine fit neatly
into what appears to be a simple
structure, wind energy technology is
extremely complex – what technical
solutions has Siemens brought to
the market to reduce the complexity
and ultimately reduce costs?
Innovation forms the cornerstone of
business operations at Siemens. In
wind turbine design, it is crucial to take a
holistic view that incorporates the design
and construction, materials, processes,
manufacturing, and installation. Our
gearless Direct Drive solutions, D3 and
D6, carefully balance all these factors in
a compact system. Service personnel
are directly involved in the development
process, to ensure optimal working
conditions and serviceability. Reducing
the levelised cost of electricity remains
the overall target, but ultimately ‘society’s
cost of electricity’ should also be taken
into consideration, as this would include
impact on employment as well as
environmental and geopolitical risks
– to name a few factors which are not
considered when comparing
the total cost over the lifetime of the
electricity produced.
In the utility sector, maintaining
assets and prolonging their lifespan
is important – in your experience,
what are the main challenges
around wind turbine maintenance
and the optimal solutions?
Notwithstanding the reliable track record
of gearboxes over the years, they
remain the most volatile component in
wind turbines. It follows that eliminating
the gearbox reduces complexity and
can further increase reliability. Replacing
the gearbox, the coupling, and the
high-speed generator with a low-speed
generator eliminates two-thirds of the
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conventional drive-train arrangement.
As a result, the number of rotating and
wear-prone parts is greatly reduced
compared to a geared machine. For
optimum efficiency, the solution that
Siemens advises is a permanent
magnet generator. The main advantage
of permanent magnet generators is
their simple and robust design that
requires no excitation power, slip rings,
or excitation control systems. This leads
to high efficiency even at low loads. The
removal of the gearbox, together with
other design simplifications, has given
service technicians more space inside
the nacelle, making key components
more easily accessible. Furthermore,
Siemens is investing significant
resources in developing control
mechanisms to predict and control the
lifetime of the wind turbine generators at
a specific site. By doing this the business
case can either accelerate or be
prolonged, depending on the respective
FiT or PPA.
The development of micro-grids
using renewable energy and hybrid
solutions is seen as the solution to
increase rural electrification rates in
Africa – what role can wind energy
have in this market?
Wind turbines are unmanned powergeneration units that are often located
in remote areas, making them uniquely
positioned to increase rural electrification
in Africa. Wind turbine generators is
an ideal technology to be integrated
into a hybrid system. In addition, with
Siemens’ remote monitoring and
diagnostics services, engineers keep
their eyes and ears on the customers’
wind turbines worldwide and resolve
certain alarms with no need for a service
team to visit the site. In addition, the
company’s diagnostic experts can detect

potential errors before they become
serious. Siemens’ service programmes
incorporate both remote monitoring
and diagnostics to intelligently optimise
turbine performance.
A featured element of our remote
diagnostics services is Turbine Condition
Monitoring, which delivers precise
vibration measurements on important
turbine components like the gearbox,
generator, and main shaft. When a
value reaches a critical range, the
system automatically triggers an alarm.
This, however, does not mean that a
technician needs to be deployed right
away, because most problems can be
fixed remotely, or proactively scheduled.
When partnering with Siemens what
can clients’ expect to experience
from ‘cradle to grave’ on a project?
Siemens is a trustworthy partner with a
broad range of in-house competencies
to support the entire electrification
value chain from the plant to the
end-user. Siemens Wind Power has
more than 35 years of experience in
the renewable energy sector; whilst
in Africa, Siemens’ legacy expands
over 155 years of good corporate
citizenry. Siemens is in Africa for
Africa – offering long-term sustainable
partnerships.
ABOUT THE JANEK WINAND
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Africa

– fully exploiting
renewable energies
Africa has proven its determination to exploit its
readily available renewable energy resources
ranging from the strong winds in North Africa,
the flowing waters along rivers in Central Africa,
powerful heat from under the earth in East Africa, to
sunny skies heating the southern African region.

T

he successful exploitation
of these renewable energy
resources is demonstrated by the
Global Wind Energy Council (GWCE)
applauding the continent’s contributions
to the wind industry. In fact, the
Council’s 2015 analysis, the Global
Wind Report: Annual Market Update,
noted that although South Africa
currently leads the wind energy market
in Africa with a collective capacity of
1,053MW, both Morocco and Egypt are
making notable strides for solid growth,
which is expected to be realised in the
next five years.
In addition to Africa’s progress in
the wind energy market, the analysis
also highlighted that Kenya and
Ethiopia are following the trend; in
particular the 153MW of new capacity
which came on line last year from the
Adama wind farm in Ethiopia. Likewise
in 2015, the International Renewable
Energy Agency (IRENA) released a
synthesis report, Africa Power Sector:
Planning and Prospects for Renewable
Energy, which evaluated the potential
significance that renewable energies
can add to the total installed capacity of
the five African regions.
The report was prepared in view of
the regions fully exploiting renewables
with amplified backing from investors
who have pledged their support, such
as the African Development Bank.

36

Multiple renewable energy promotion
scenarios are outlined in the report
which could be replicated by each
African region based on supporting
policies and investment measures using
a model developed by IRENA called the
SPLAT methodology.
For this report, IRENA used the
government policies found on the power
sector-development master plans
provided by each of the regional power
pools. However, it should be noted that
the power sector-development master
plans for north and central Africa were
not included.
IRENA’S SPLAT (System Planning
Test) methodology – the set of tools
used to form the regional assessments
– uses a comprehensive database of
existing power-infrastructure and leastcost capacity expansion models, which
are a framework to calculate technically
feasible and economically optimal
investment paths for power generation
and transmission lines. These paths
are based on differing policy options
available to countries and regions.
Rapid growth supported by
government policy
The rapid growth in the integration of
renewable energies across African
countries has resulted in the adoption of
a wide variety of policy mechanisms to
promote renewable energy deployment.

Governments have made great
strides to accommodate these new
technologies. For example, in 2008,
Kenya was among the few countries
to follow in Algeria’s footsteps and
implement a renewable energy feed-in
tariff (FiT) system, which mandated
grid operators to guarantee priority
purchase, transmission and distribution
for producers of electricity generated
from wind, biomass and hydropower.
In the synthesis report, IRENA
highlights that in the east African region
Kenya has the highest geothermal
potential… and is in addition an
experienced producer of the resource
too. In 2010, Kenya, in line with inflation
and standardising processes, revised
the FiT system in order to include
geothermal, solar and biogas sources,
cut transaction costs, and improve
market stability for private investors.
Initial production of geothermal
energy in Kenya dates back to 1981
when the first power plant of 15MW
was commissioned at Olkaria I.
According to Kenya’s Energy
Regulatory Commission, the country
has an estimated potential of
between 7,000MW and 10,000MW
spread over 14 prospective sites.
To accelerate the growth of this
resource, the government has set
up the Geothermal Development
Company (GDC) to undertake
integrated development of geothermal
power through initial exploration,
drilling, resource assessments and
the promotion of direct utilisation of
geothermal resources.
Another renewable energy
resource which IRENA believes has
the potential to boost installed capacity,
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not only in Central Africa but in most of
the other regions too, is the operation
of the Grand Inga hydropower dam,
currently underway in the Democratic
Republic of Congo (DRC). The report
highlights that with proper investments
in this large hydropower project, DRC
could be the largest clean energy
exporter on the continent.
The inclusion of solar and wind
In view of governments’ efforts to
accommodate power generated by
Independent Power Producers (IPPs)
across the continent, the dominant
country is Egypt, with multiple
solar and wind farm projects being
undertaken, most notably the 200MW
wind farm located in the Gulf of El Zeit.
Government support has been vital to
driving this progressive development in
renewable energy.
In 2014, Egypt’s power minister
Mohamed Shaker approved feedin tariffs for renewable energy
production aimed at encouraging
private investment. Projects generating
500kW to 20MW were to be paid
$0.136 cents/kWh and those producing
20 to 50MW $0.1434 cents/kWh. In
addition, land provisions to private
investors were endorsed through
agreements priced at a value of 2%
of the electricity produced. For solar
projects, 25-year land use agreements
were approved, whereas wind energy
projects are entitled to 20-year land
use agreements.
In the southern African power
sector, South Africa is determined
to be the leading country in the
progression of renewable energy with
the introduction of the Renewable
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Energy Independent Power Producer
Procurement Programme (REIPPPP)
in 2011. As of December 2015, the
South African Department of Energy
has procured 6,377MW of renewable
energy and connected 44 projects
with a capacity of 2,021MW to the
national grid.
Savings opportunity
In 2014, the World Wide Fund for
Nature (WWF) issued a technical
report, the Renewable Energy
Vision 2030 – South Africa, which
highlighted the savings opportunity
that has been presented by the use of
renewables in a constrained energy
supply environment.
The WWF-SA report highlighted
that concentrated solar power (CSP),
although “still expensive in relative
terms, costs less than the alternative
peaking supply option, namely dieselpowered open-cycle gas turbines.
Bid at an average of ZAR1.46/kWh
(US$0.102/kWh) in REIPPP Round3,
a two-tiered tariff structure would
enable CSP to be supplied into the
grid during peak hours at ZAR3.94/
kWh (US$0.277/kWh), which is
cheaper than the alternative peaking
supply options.”
This suggestion by the WWF
correlates with that of IRENA’s
synthesis report. The IRENA report
also recommends that the African
power sector considers implementing
the SPLAT model in their power
generation plans, as the use of
renewables would enable them to save
significantly on peaking power costs
as compared to staying with traditional
energy resources.

With all that said, for African
regions to employ the suggested
role of renewable energies in their
power sectors, the conditions for the
deployment of renewables would
require optimal investment inflows.
A good example for this is the
900kW Tanji wind farm project in The
Gambia, which came into full operation
in 2013, but ceased generating power
as of March 2014 due to financing
issues. According to David Hees, the
sustainable enterprise manager at
the Sustainability Institute Innovation
Lab in South Africa, “Financial
institutions are constrained by a lack
of regulatory support mechanisms to
incentivise and enable them to support
renewable energy development
effectively.” However, Hees notes that
governments have been making efforts
to attract or guarantee private investor
confidence in the energy sector.
“More progressive policy frameworks
are needed including stakeholder
engagement of which there is currently
a lack,” he added.
Hees believes that the necessary
capacity building required to harness
the renewable resources should be
made available, stating: “There should
also be more local manufacturing and
production of energy efficient products
and solutions.”
In conclusion, it appears that
Africa is doing well thus far; however,
there is still more that needs to
be done in order to realise all the
benefits that are associated with the
use of renewable energies, such as
the reduction of carbon emissions
and increased access in off-grid
areas.
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BI GAS

South Africa’s Great Untapped Potential

A

fter World War II a British fighter
pilot, L. John Fry, settled in South
Africa and started a pig farm. In
1957 he built the world’s first commercial
anaerobic digester and produced biogas
from pig manure. The following year
he generated electricity from biogas to
power pumps on the farm.
69 years on, largely due to cheap
power and despite expanding landfills,
South Africa still has a fledgling biogas
industry, some way behind world leaders
Germany (8,900), USA (2,200), Britain
and Switzerland (600 each). The country
boasts 300 bio-digesters of which only
50 are registered commercial biogas
plants, larger than 100kW.
In South Africa today, biogas has
the potential to displace 2,500MW of
grid electricity, equivalent to the size of
Eskom’s Arnot coal-fired power station in
Mpumalanga, commissioned in 1975.
When you consider that South
Africa accounts for about 1.1% of
global greenhouse gas emissions; that
emissions increased by 24.9% between
2000 and 2010; that in excess of
40 million tonnes of biomass and
organic waste is generated annually;
that agriculture is a key activity in all nine
provinces and that energy costs have
spiralled beyond 300% in eight years,
then renewable energy, and in particular
biogas power generation, presents a
strong business case.
The prevailing favourable biogas
feed-in tariff and a slew of recent
environmental legislation conducive
to the establishment of biogas plants
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viz. the National Environmental
Management Act (NEMA), the
National Environmental Management:
Waste Act (NEM:WA), the National
Environmental Management: Air
Quality Act, the National Waste
Management Strategy (NWMS) and
the Income Tax Act Amendment 12L
(Cleaner Development Mechanism)
all serve to create conditions that
stimulate local and attract foreign
biogas producers to our market. The
formation of the Southern Africa
Biogas Industry Association (SABIA)
further underscores the serious
anticipation of the growth of the biogas
industry in South Africa.
In summary the factors driving the
acceleration of biogas plants in South
Africa are:
Regulatory framework promoting
renewable energy,
Green funding and incentives,
Energy security (unreliable grid
supply and ever increasing tariffs),
Widely available, untapped
feedstock sources, e.g. landfill
sites reaching their capacity, a
significant agriculture sector and
approximately 200 wastewater treatment plants
nationally, and
Government’s
commitment to cleaner
energy sources.

The food versus energy debate
appears to be silenced by studies which
claim that South Africa is blessed with
an over-abundance of arable agricultural
land opening the way for the production
of agricultural biogas and biofuel
feedstock crops.
Biogas is but one of seven key
bio-energy applications in South Africa,
vying for the attention of Government
and private investors in the sector.
Typical local feedstock inputs comprise
municipal and industrial sewerage,
waste and process water, manure, plant
(sugar cane) waste and indigenous
grasses and municipal solid waste and
the role of farmers and large waste
management companies should not
be underestimated. Other sources
and partners for this waste include
the South African Local Government
Association (SALGA), animal farms,
pulp and paper producers, food and
dairy industries and abattoirs where the
opportunities for waste pre-treatment,

Integrated anaerobic
digestion cycle
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the recovery of nutrients from digestate
and farm biogas installations present
good business cases.
Much time has elapsed since
2005 when the PGBI Group was
commissioned by the Central Energy
Fund (CEF) to develop a bio-energy
programme for South Africa. The
time for talking is over as indicated by
the recent serious biogas initiatives
signalling the acceleration of the
development of a sizeable biogas
industry in Southern Africa.
Early lessons learnt from failed
biogas installations both abroad
and at home serve as a timely and
expensive reminder that construction
shortcuts and simply transposing
foreign methodologies and designs
are not sustainable. Biogas feedstock
options in South Africa differ vastly
from developed countries where maize
silage, ground cereal, rape and rye
seeds represent a common feedstock
component. Leaking digestate and
methane gas are examples of very
serious environmental dangers arising
from construction shortcuts.
Some of the clear and obvious
benefits of biogas are:
Employment creation,
Landfill diversion,
Reduction of waste disposal costs,
Diesel substitution in busses, trucks
and taxis by purified biogas (600
Johannesburg taxis are powered by
compressed natural gas – CNG),
Satisfying a growing co-generation
demand, and
The aeration and addition of
magnesium and phosphates to
depleted disgestate produces
fertiliser and compost.
Aside of the obvious benefits there
are positive signs that many of the
inherent threats to and weaknesses
of the biogas industry are being
addressed, viz:
Limited funding for small projects
are being overcome by government
incentives, foreign funders and a

The digester – the heart of the biogas plant

gradual appetite by local banks
to participate in long term biogas
financing,
The rising coal price and quality
problems presents a competitive
opportunity for biogas, and
Sectoral competition is mitigated by
the interest and early participation
in biogas projects from farmers
and large waste management
companies.
Key challenges which remain
barriers to further biogas growth in
South Africa are the scarcity of water
and the fact that there is simply no
generic solution. You cannot simply
transpose a biogas technology from
one continent, country and region to
another, as local climatic conditions
and the availability and proximity
to feedstock strongly influence the
design of the digester, agitators, and
anaerobic technology employed
(batch reactor vs. continuous reactor,
mesophyllc digestion vs. thermophyllic
digestion and digester temperature),
which require extensive testing before
the correct method, technology and
feedstock mix is determined.
This relatively young technology
is dynamic, so expect continual
improvement of current designs and
methodologies. This is clear from
ongoing research at the German
Biomass Research Centre in Leipzig,

Germany, where the objectives of further
research focus areas on biogas are:
Flexibility in terms of substrates and
litigation,
Process monitoring and control,
Reduction of emissions,
Increasing efficiency and reducing
costs, and
Coupling of material and energy use
of biomass.
Nevertheless, further evidence
of the growing importance of biogas
is borne out by its prioritisation over
other forms of renewable energy:
at 12.8% it outstrips the contribution
to the national electricity grid in
Germany of solar PV and wind
power generation.
Bio2Watt’s 5MW biogas plant in
Bronkhorstspruit supplying electricity
to BMW SA is the forerunner of a new
commitment to tap into the potential
South Africa offers. Clean Energy
Africa’s New Horisons and Anaergia
have turned the soil on construction
sites of new biogas plants in the
region, each with future plans of three
new commercial biogas plant per year.
It can therefore be predicted that a
very different biogas landscape will
exist in five years from now, where
the value of the commercial biogas
opportunity is tapped to provide
South African industry with a viable
alternative energy source.
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Prospects of an interconnected African grid through

T

hydropower

here is a large hydropower
potential in sub-Saharan Africa,
which, according to the World
Bank, is estimated at around 300GW.
So far, only 8% of the technically
feasible potential has been developed.
Nonetheless, a resurgence of activity
in recent years has witnessed a
number of large-scale projects poised
to transform regional energy systems
and economies.
Many of the major infrastructure
projects currently under construction are
listed in the Programme for Infrastructure
Development in Africa (PIDA). Adopted
in 2012, this framework seeks to
address the infrastructure deficit in the
continent via the coordinated regional
development of large-scale water,
energy and transportation projects. Led
by the African Union and AfDB, one of
the programme’s key goals is to boost
energy trade both within and between
the African power pools, working
towards the formation of an integrated
continental grid.
As large-scale hydropower sites
often produce more power than is
required to meet present domestic
needs, regional interconnections are
essential for the benefits of these
projects, including macroeconomic
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impacts and poverty alleviation, to
be shared broadly throughout the
continent. As hydropower projects,
when developed sustainably, have the
potential to bring significant benefits to
the continent, transforming electricity
systems and regional markets while
fostering increased international
collaboration, we examine three
countries – Ethiopia, Guinea and
Mozambique – to highlight the growth,
opportunities and potential challenges.

Ethiopia
Installed hydropower capacity
(2015): 2,365MW
Hydropower generation (2015):
9,000GWh
Hydropower currently accounts for
over 80% of the electricity produced in
Ethiopia. Rapid growth in demand for
electricity, expected to grow at a rate
of 12.7% each year according to the
Ethiopian Electric Power Corporation,
is driven in part by concentrated
efforts to increase the electrification
rate and widen access to modern
energy services.
To meet this growth, both at
home and in the region, Ethiopia
has entered a second stage of
concentrated, large-scale hydropower
development over the last decade.
As part of its energy and electricity
expansion plans, Ethiopia intends to

develop hydropower projects under
the direction of the Ethiopian Electric
Power Corporation (EEP). EEP is
considering the independent power
producer (IPP) model, a significant
change in the Ethiopian context but
consistent with current trends in
Africa. For example, Côte d’Ivoire is in
the process of developing the 44MW
Singrobo project on the Bandama
River, the first hydropower IPP in
the country.
Ethiopia’s 1,870MW Gilgel Gibe III,
a US$1.8 billion project, brought the
first two of its ten 187MW units online
last year, while the remaining eight
are expected to be put into service
during 2016. Situated in the southwest
of the country on the Omo River, the
station will contribute to the national
grid, which is exporting power to
neighbouring countries in the Eastern
Africa Power Pool (EAPP), such as
Djibouti, Sudan and Kenya. In addition,
power purchase agreements have
been signed with Tanzania, Rwanda,
South Sudan and Yemen.
Furthermore, construction
has already started on a 1,045km
transmission line between Ethiopia
and Kenya, which will deliver
electricity from the 6,000MW Grand
Ethiopian Renaissance Dam (GERD)
and other projects currently under
construction. The GERD, a US$120
million project financed by the World
Bank and AfDB, and Gibe III were
included in Ethiopia’s 2010–15
development strategy, the first Growth
and Transformation Plan (GTP1).
Since the Nile River is a
transboundary river, a cooperation
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projects
agreement between Ethiopia, Egypt
and Sudan was signed in March
2015, upon which several studies
are being carried out aimed to reach
the optimum outcome of the project.
Dialogue between the neighbouring
countries is on-going, and aims to
develop a joint understanding of the
benefits and impact of the project.
Together, these projects are
set to boost the country’s installed
capacity to over 10,000MW by late
2016. Moving forward, the second
Growth and Transformation Plan
(GTP2) outlines projects that will bring
the country’s total installed capacity
to 17,000MW by 2020. This figure
includes new hydropower facilities,
alongside thermal, wind, solar PV,
biomass and geothermal projects.
Within the GTP2 period, Ethiopia
plans to commission a further 3,900MW
of new hydropower, including the
254MW Genale Dawa III in 2016,
and Geba I and II (385MW) in 2018.
Further developments include Gibe IV
and Gibe V (2,000MW and 600MW,
respectively), as well as the Upper
Dabus (326MW) and Halele Werabesa
(436MW). Ethiopia also plans to begin
construction on a further 7,500MW
spread across ten projects by 2020.

Guinea
Installed hydropower capacity:
365MW
Hydropower generation: 500GWh
In 2014, Guinea had only 125.4MW
of installed hydropower capacity from
five stations, which accounted for
roughly 30% of the total electricity mix;
the remainder provided by thermal
generation. Three-quarters of the
population (around 9 million people)
currently lack access to electricity, with
that figure rising to 90% in rural areas.

Guinea reached a milestone
in 2015 when it commissioned
the 240MW Kaleta project on the
Konkouré River, about 135km
from the capital city, Conakry. This
three-turbine generating station
almost triples the country’s total
installed hydropower capacity from
125MW to 365MW. The station was
built with support from the Gambia
River Basin Development Authority
(OMVG) and in cooperation with
China International Water and Electric
Corporation (CWE), a wholly-owned
subsidiary of the China Three Gorges
Corporation.
Power generated from the station
will play a significant role in providing
reliable power for Conakry’s 1.7
million residents as well as Guinea’s
bauxite mines, which account for 31%
of power consumption in the country.
In addition, roughly 30% of Kaleta’s
output will contribute power to the
shared OMVG grid.
More projects are planned on
the Konkouré River. The Souapiti
hydropower project, which entered
the construction phase in late 2015,
is expected to be completed by
2019. Located approximately 6km
upstream of Kaleta, this project will
help provide better regulation of the
flow available for Kaleta. Noticeably,
this 450MW dam and power station
has recently been downsized from
515MW to reduce its environmental
and social impact. Souapiti, which
is expected to be completed in five
years, will make Guinea a power
exporter, a strategic position that is
being supported by neighbouring
countries. Guinea has ambitions
to commission a further 1,410MW
of hydropower capacity by 2030,
as stated in the country’s Intended
Nationally Determined Contribution
(INDC) to the UNFCCC.

Mozambique
Installed hydropower capacity
(2015): 2,187MW
Hydropower generation (2015):
9,500GWh
Access to energy has been made
a national priority in Mozambique’s
development agenda. The electrification
rate was 39% in 2015; however, around
15 million people still lack access to
electricity, especially in rural areas and
in the north of the country. In 2011, the
Strategy for New and Renewable Energy
Development (2011–25) was adopted.
This policy aims to spur the sustainable
development of Mozambique’s
renewable energy resources, using
both on- and off-grid applications. The
development of hydropower and other
water management infrastructure
in Mozambique is driven by the
National Climate Change Adaptation
and Mitigation Strategy (NCCAMS),
which includes a strategic action to
“improve the capacity for integrated
water resources management including
building climate resilient hydraulic
infrastructures”.
Mozambique is already a net
exporter of electricity to the Southern
African Development Community
(SADC) countries via the Southern
African Power Pool (SAPP). Around
73% of the electricity generated at the
2,075MW Cahora Bassa plant exported
to SAPP is an important source of
foreign revenue for the country. Exports
are expected to increase significantly,
especially to South Africa, which
has identified Mozambique as a key
strategic supplier of power; the South
African government envisages an
additional 2,135MW in new hydropower
capacity available to import from
Mozambique in one scenario.
Major projects in the pipeline
include Mphanda Nkuwa (1,500MW)
and the north bank expansion of
Cahora Bassa (1,245MW). These
projects are driving strategic
grid expansion via the Regional
Transmission Backbone Project
(CESUL), a double transmission line,
which will connect Tete province in
central Mozambique to the capital,
Maputo, in the south, and to the SAPP
interconnected power network.

This article, made exclusively available to ESI Africa by the International Hydropower Association (IHA), a non-profit organisation,
contains excerpts from the 2016 Hydropower Status Report. This annual publication on global hydropower development and statistics,
published in April 2016, can be downloaded from www.hydropower.org/2016-hydropower-status-report
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A

nyone who has admired the power of the ocean will
have come under the impression of the amount of
raw energy in the wave action. Surely there must be
a way of harvesting this raw energy and putting it to use,
prefereably as electricity. However, wave energy has been
an elusive source of energy.
There are many shorelines with enough wave action
to make it interesting to consider harvesting this source
of energy. It is a nearly constantly available resource, but
its pulsating reciprocating nature leads to irregular power
flows that complicate the harvesting thereof. It requires a
form of storage or smoothing by its very nature.

Credit: Wits University

energy

The resource
The first question about any renewable energy source
concerns the availability of the resource. Ocean wave
energy has an obvious weather dependency. It is after all
a result of wind interacting with the surface of the body of
water making up the ocean. In its turn, the wind is a result
of solar radiation. But because of the distributed nature of
these mechanisms the wave energy has the advantage of
being more stable over short to intermediate periods and
not really having a diurnal cycle like solar photovoltaic (PV).
Unfortunately, wave energy is cyclical in the short-term as
would be obvious to any observer of wave action.
Surveys along the South African coast have indicated
that the wave activity is adequate to be of interest for
exploitation. Levels reported in studies commissioned by
the country’s state-owned power utility, Eskom, and similar
studies by the University of Stellenbosch, reflect up to
50kW/m in some areas, which is commonly accepted as
the threshold for commercial interest. In addition, South
Africa is blessed with a very long coastline, notwithstanding
shipping lanes and environmental constraints, which
restrict the usable shoreline to much less than would be
physically measured.

Prototype linear synchronous generator.
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Another advantage of wave energy
is its increase with inclement weather
and winter conditions along the South
African coast. This automatically
addresses the increase in demand
during those periods, thereby requiring
less back-up power and peaking
generation capacity.

the complex movement into a more
manageable form. The conversion from
wave pressure into an oscillating water
column that compresses air to drive a
turbine is one example.

Wave energy harvesting
The energy contained in the ocean waves
can be captured directly from the surface
waves or from pressure fluctuations below
the surface. As such, various types of
harvesting devices have been proposed
over time, with several attempts being
made to construct and test such devices.
Most famous is probably the
first commercial wave power system
commissioned in 2000 at Islay in
Scotland. This project uses a shoreline
device known as a terminating device,
focusing the wave-front into a funnel
shaped receiver where an oscillating
water column compresses the air in
a confined space, which in turn is
expelled through a reversible turbine
driving a synchronous generator
through a Wells turbine. The Wells
turbine is a low-pressure air turbine
that rotates continuously in one
direction independent of the direction
of the airflow.
Another popular approach is the
use of flexible snakelike devices, (called
attenuators) that float on the ocean’s
surface and absorb the wave energy
using a variety of mechanisms such as
segmented structure driving hydraulic or
pneumatic pumps.
In the case of point absorbers,
this device utilises the rise and fall of
the wave height at a single point for
energy conversion. When using point
absorbers, to be effective, it is advisable
to use a large number of them deployed
in a farm.
In the use of overtopping, the
devices capture water from wave action
into a dam-like structure, releasing it
back under low pressure into the ocean
through suitable turbines.
Very few systems have been
commercially successful to date. Notably
the more successful systems have
employed several conversion stages.

Reciprocating movement and shock
loading presents extreme challenges
to wave energy devices. In addition,
the ocean environment is extremely
aggressive from a chemical, corrosion
perspective, thus presenting some
serious challenges to the choice of
materials used.

Indirect conversion
Because of the complexity of the water
movement in a wave, harvesting the
available kinetic energy is very complex.
Indirect conversion processes are
therefore often used as a way to tame
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The steps: Hydraulic
Pneumatic
Mechanical
Electrical

Direct conversion
Direct conversion refers to the
conversion from wave action into
electricity with the fewest intermediate
conversion steps. It promises higher
efficiency because there are fewer
conversion steps.
The steps: Hydraulic
Electrical

Mechanical

With a suitable way of converting
the wave motion into reciprocating
mechanical movement, the oscillating
water column can work well for the
direct conversion. A linear synchronous
generator can meet this requirement and
is a well-understood technology.
Linear synchronous generator
Linear synchronous generators have
become an attractive option for direct
conversion of wave energy to electrical
energy. The simplest way to do this
is to mount permanent magnets on
the translator that gets moved by the
reciprocating wave action past fixed
coils on the stator. This uses the wellknown Faraday law to induce voltages
in the coils that can be used to drive
currents through loads. Ideally, a threephase winding arrangement should be
used and the design is susceptible to
cogging forces on the translator if not
done properly.
This type of generator, in a doublesided flat configuration, formed part of
the Archimedes Wave Swing device.
The flat geometry has a lot of magnetic
leakage and low efficiency. Taking
these shortcomings as a challenge,
an R&D project at Wits University
investigated a new geometry and
layout for the generator that would use
the magnets more effectively.

A scaled prototype of a linear
synchronous generator suitable for
wave energy conversion into electricity
was designed and built at the university.
This particular design with double
cylindrical design optimises the use
of the permanent magnets mounted
on the tubular translator. The biggest
advantage of the Wits’ design is that it
would take up only 60% of the volume
of competing designs, thereby improving
the energy/power density and making
it a more economical solution. Further
work on this design is currently ongoing
and in the near future some version of it
might actually see field deployment.
Conclusion
Unlike the tidal and ocean current forms
of energy, waves are clearly visible
on the surface of the ocean and have
long held a fascination for mankind.
However, at the beginning of the 21st
century the ocean’s wave energy is
still a largely untapped resource with
immense potential. The understanding
of this resource is constantly improving
due to research undertaken all over the
world; even though the mechanism/s
for tapping this resource are still not
well established.
Currently, there are many global
research efforts focused on harvesting
wave energy with the large variety of
different approaches, of which some
are presented in this article, testifying
to the difficulties of successfully
harvesting wave energy in a reliable and
cost-effective way.
The use of a linear synchronous
generator combined with a point
absorber promises good efficiency for
harvesting ocean wave energy and
converting directly into electricity. The
uneven pulsating nature of the electrical
energy obtained from wave activity in
this way can be readily processed using
modern power electronics and storage
systems like super capacitors.
A lot of R&D is still required in this
field but the future for wave energy
looks exciting.
ABOUT THE AUTHOR
Prof Willie Cronje supervised
a PhD into a double cylindrical
permanent magnet synchronous
generator that holds promise
for direct conversion of wave
motion into electrical energy. He
holds the Alstom Chair for Clean
Energy Systems Technology
in the School of Electrical and
Information Engineering at the
University of the Witwatersrand.

ESI AFRICA ISSUE 2 2016

RENEWABLES: DISTRIBUTION

The new COMPACT
CLASS for DISTRIBUTION
TRANSFORMERS
Wide range of possible applications in public and
industrial grids
to integrate a growing amount of
renewable energy (increase in voltage)
and more new types of demand
(decrease in voltage). As a result,
the operators must take expensive
grid reinforcement measures, even
though the thermal capacities of their
equipment in the grid are far from
being fully exploited.

ECOTAP VPD

V

oltage regulation distribution
transformers (VRDTs) are real
all-rounders – they maintain a
constant voltage in public, industrial
and private distribution grids by
compensating for fluctuations in the
medium and, if necessary, high-voltage
levels and responding dynamically to
changes in the feed-in and demand.
Selective use, focusing on one specific

Graph 1: Targeted use VRDT

46

task in the low-voltage grid, is now a
very common application. Nowadays,
VRDTs are also used to optimise the
cost-effectiveness of the grid topology
and to decouple voltage at mediumand low-voltage levels.
Ensuring a stable voltage within a
narrow band regulated by standards
is a huge challenge for distribution
grid operators because they need

Presenting the solution
An advantage of using VRDTs together
with the new ECOTAP VPD tap-changer
from Maschinenfabrik Reinhausen
(MR) is that it solves the crux of this
problem – compliance with the voltage
band through dynamic adaptation.
The low voltage is decoupled from the
medium and the voltage band can be
redistributed and therefore used more
effectively. The grid’s ability to absorb
power can be increased by up to a
factor of 4 (Graph 1).
In most cases, expensive grid
reinforcement can be completely
avoided, thus optimising grid
equipment, which can be put to

Graph 2: Feeder-based use VRDT
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Graph 3: Use in all parts of the grid VRDT

Installation ECOTAP VPD
Graph 4: Optimisation grid topology

economical use. In this regard,
reference is generally made to selective
use, where individual secondary
substations are equipped with a voltage
regulation distribution transformer.
When VRDTs are used on a feeder
basis or in all parts of the grid, the focus
is on the medium-voltage grid (Graph 2).
Feeder-based use is recommended
where there is a risk of the voltage
band limits being infringed in a larger
interconnected area at the mediumvoltage level starting at a certain
distance from the primary substation.
This may be the case at the end of
feeders or due to large fluctuating or
constant feed-in and/or consumers.
Decoupling the underlying low-voltage
grids from the voltage of the affected
medium-voltage feeder or ring, permits
much greater changes in voltage band
than would otherwise be possible. The
result is greater potential for feed-in
and demand to be integrated into the
medium-voltage grid and the underlying
low-voltage grids.
If VRDTs are used in all parts of
the grid, all secondary substations
not located in the direct vicinity of the
primary substation are fitted with new
technology (Graph 3).
This is a good idea if there is a risk
of the voltage band being infringed in
the entire medium-voltage grid. The
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desired voltage value on the HV/MV
transformer can also be reduced in
order to allow an even higher voltage
rise in the medium-voltage grid. In
this way, the VRDTs can prevent or
postpone major grid reinforcement
measures in the medium-voltage grid.
Optimisation of the grid topology
An efficient distribution grid has as
little equipment as possible. VRDTs
using MR’s ECOTAP VPD, increases
the efficiency of grid sections and
reduces the total number of secondary
substations, thereby cutting investment
and maintenance costs. The number
of secondary substations needed
for a grid area is determined firstly
by the maximum possible distance
between the secondary substation
and grid connection points from a
voltage standpoint and secondly by
the maximum demand to be covered
and/or the maximum feed-in to be
transported (Graph 4).
VRDTs dynamically adapt the
voltage and thereby permit a larger
electrical supply radius around each
secondary substation. In this way, even

consumers or feed-ins a long distance
from the secondary substation can
be connected. The grid operator can
combine two secondary substations or
can be spared from having to build a
new secondary substation. This results
in savings for rent, maintenance and
servicing of the substations, as well as
for investments in replacement or new
equipment. The only requirement is
that one transformer is configured such
that its performance is sufficient for the
enlarged grid area.
Stabilising industrial processes in
volatile grids
Industrial processes are extremely
dependent on a stable voltage, which
isn’t always provided. In grids with
limited generator power, long distances
or volatile consumers and producers,
the supplying medium voltage may be
subjected to large fluctuations in voltage.
As a result, production processes may
be interrupted, motors may not start or
control systems may crash. This can
cause serious damage, especially in
sensitive industrial processes. In addition
to direct impacts on processes, frequent

Industrial processes are extremely
dependent on a stable voltage, which isn’t
always provided.
47
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be integrated in the generation unit’s
regulation system. Given the very limited
amount of space available, particularly
in wind turbines, the compact
dimensions of the ECOTAP VPD are as
important as the large regulating range
and the maintenance-free operation in
alternative insulating fluids.

Graph 5: Stabilising industrial processes

changes in voltage may also have a
negative impact on the life of equipment
(Graph 5).
Using VRDTs with ECOTAP VPD in
the industrial distribution grid ensures
that consumers have a stable supply
of voltage regardless of the volatility
of the medium voltage. Due to the
large regulating range, even large
fluctuations in the medium voltage can
be reliably regulated for many years and
without any maintenance. The compact
dimensions help to keep costs down
because the VRDT can be installed in
place of the conventional one.
Energy costs can also be
significantly reduced by optimised
voltage. Energy consumption for
conventional loads is affected by
factors such as the voltage with which
the equipment is supplied. If equipment
is supplied with a higher voltage than
needed, the equipment consumes
more energy than needed.
Using a VRDT with ECOTAP VPD
in the industrial distribution grid allows
equipment to be supplied with a voltage
actively optimised for it. This reduces
energy consumption without limiting
the equipment’s function. The VRDTs
controller balances the voltage between
what is available and what is ideal for
consumption. Before the voltage falls to
a level where equipment operation is at
risk, the VRDT intervenes and restores
the voltage to a level which is ideal for
consumption. This enables energy costs
to be reduced by up to 15%.
Dispersed generation plants –
economically complying with grid
connection conditions
For integration into the grid, dispersed
generation plants based on renewable
energies (solar photovoltaic, wind
and biogas) must meet the relevant
requirements of the grid operator in the
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form of grid codes. The provision of
reactive power, which depends on grid
voltage, is particularly critical. In cases
where the requirements placed on
providing reactive power are particularly
demanding, making the required reactive
power available can often only be
accomplished either by oversizing the
inverters or by requiring the generation
plant to operate such that it reduces the
amount of active power fed into the grid
to suit the situation. Neither approach is
particularly attractive; the former because
it increases the system costs of the
generation plant and the latter because
it restricts the system’s output. The
operator’s profits suffer in both cases.
The voltage decoupling made
possible by the voltage regulation
transformer means there is no need
to oversize the inverters or reduce the
amount of active power fed to the grid,
which ultimately makes the generation
plant more cost-effective. Alternatively,
the additional space obtained by using
the voltage regulation transformer
can be used to operate an existing
generation plant with a higher power
rating. Thus, VRDTs can be integrated
in all dispersed generation plants.
Typical examples include photovoltaic
parks and wind turbines (Graphs 6 & 7).
In the case of wind turbines, VRDTs
can be combined with all drive-train
concepts, such as asynchronous
generators or full-scale inverters. The
VRDT can either run on its own or

ECOTAP VPD – more power, more
value
The new ECOTAP VPD is the world’s
most compact on-load tap-changer for
distribution transformers offering the
largest range of services. It achieves
maximum cost-effectiveness for the
entire transformer/on-load tap-changer
system, is maintenance-free, already
satisfies the requirements of the EU
Ecodesign Directive for 2021, and can
be operated with synthetic and natural
esters as insulating fluids.

Graph 6: Photovoltaic parks

Graph 7: Wind turbines

The ECOTAP VPD is perfectly
tailored to the processes of transformer
manufacturers and is highly versatile
– be it in public distribution grids,
industrial applications or dispersed
generation units.
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is a proudly BBBEE contributor, regularly certifying staff in accordance with German service
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energy technology and power engineering.
www.reinhausen.com/en

ESI AFRICA ISSUE 2 2016

POWER & ENERGY SERIES

CONFERENCE & EXHIBITIONS

PRINT & DIGITAL MEDIA

TRAINING & WORKSHOPS

With more than 18 years’ experience in publishing and running conferences and exhibitions in the sub-Saharan
utility sector, the power and energy portfolio is the largest and longest running portfolio at Spintelligent,
the African leader in business-to-business events, publications and training courses. The power and energy
portfolio includes our flagship event African Utility Week, which is the largest power and energy infrastructure
exhibition and conference on the continent.

CONFERENCES & EXHIBITIONS

EAPIC
East African Power Industry Conven on

18th annual East African Power Industry Convention
(EAPIC) | Clean Power East Africa
21 – 22 September 2016, Nairobi, Kenya
www.eapicforum.com
3rd annual iPAD Rwanda Power & Infrastructure
Investment Forum
1 – 2 November 2016, Kigali, Rwanda
www.ipad-rwanda.com
2nd annual iPAD Cameroon Energy Infrastructure Forum
10 – 11 November 2016, Yaounde, Cameroon
www.ipad-cameroon.com

West African Power Industry Conven on

13th annual West African Power Industry Convention
(WAPIC)
23 – 24 November 2016, Lagos, Nigeria
www.wapicforum.com
17th annual African Utility Week
16 – 18 May 2017, Cape Town, South Africa
www.african-utility-week.com

WWW.SPINTELLIGENT.COM/POWER

PRINT & DIGITAL

ESI Africa
www.esi-africa.com

METERING &
SMART ENERGY

INTERNATIONAL

Metering & Smart Energy
International
www.metering.com

TRAINING & WORKSHOPS

www.spintelligent-training.com

RENEWABLES: SOLAR PV

Solar PV

driving energy revolution in

agriculture
S

outh Africa’s Western Cape
Province has wasted no time
in adopting international
standard and best practice where
solar photovoltaic (PV) technology is
concerned, causing a ripple effect into
the agricultural sector, in particular the
wine industry. Making up over 1.3%
of the country’s GDP, wine producers
are seeking alternative power solutions
to help mitigate the drastic effects
that power outages, coupled with
ever-increasing electricity tariffs, and
destabilisation of the climate, could
potentially have on a company’s
bottom line.
In 2010, Villiera Wines based in
Stellenbosch installed a 132kVA peak

Aerial view of Villiera Wines’ solar panels
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solar PV rooftop system while the
market was still in its infancy. Director of
Villiera Wines, Simon Grier, describes
the experience as a pleasant one from
start to finish. At the time the cost was
ZAR31/W ($2/W), including value
added tax, with a 7.6 year return on
investment. Current prices are almost
half this amount. The eight-week turnkey
installation was non-intrusive as the
project took place in non-work areas.
Time and money
Despite availability of national incentives
for generated clean power, Grier says,
the agricultural sector is governed by
time and hails this factor as its most
valuable commodity. He claims that

should the current bureaucracy and
financial schemes be changed, then a
technological energy revolution in this
industry could be seen; an industry
which has already contributed a total
ZAR36 billion (US$2 billion) to the
national economy. Although a possibility
with a select few municipalities, one of
the bureaucratic obstacles is feeding
excess power back into the grid,
especially if supplied directly to South
African power utility, Eskom.
Energy is not a large input cost
for Villiera; however it was forecast to
be a cost that would rapidly escalate
and impact on the company’s overall
carbon footprint – essentially impacting
business deals with large corporations
that have a high probability of
transitioning towards a green business
model. At the time of the installation,
the farm’s energy costs made up 1.5%
of its total input costs, but have recently
been escalating way above inflation,
which would result in this overhead
cost rapidly becoming a burdensome
expense to the company’s bottom line.
An important factor to consider
when evaluating a winery’s business
model is to note that the market is
discerning, and people are worried
about environmental degradation and
social responsibility. By reducing a
company’s carbon footprint by being
cognisant of waste, a company could
operate more efficiently and place itself
in a more profitable position.
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The future lies in
sustainable supply
chains
Taking the leap to become an
energy-centric and sustainable
business has opened up business
opportunities and continued growth
for Villiera. European retailer Marks
and Spencer is a customer of
Villiera, and to remain a supplier,
sustainability is becoming a
pre-requisite for Villiera, as with
Woolworths in South Africa. Villiera
staff have propagated over 100,000
indigenous tree seedlings in the last
five years, which have been planted
in the farm’s wildlife sanctuary: five
large trees can offset the amount of
carbon released from turning one
tonne of grapes into wine.

Waste can take the form of electricity,
fuel, gas, packaging and fertiliser:
products that contribute to a large
carbon and water footprint.
Energy efficiency requires own
climate change
In South Africa changing energy-related
behaviour remains a very real challenge.
Historically the country had a low,
affordable tariff resulting in consumers
being wasteful. At the time, it made
economic sense to procure cheaper
energy inefficient equipment as the
power was cheap and in abundance.
However, this has changed, and the
reality now is that consumer behaviour
needs to change and transition
towards becoming increasingly more
energy-conscious. To be sustainable is
to be actively cognisant of your
day-to-day operations.
Using alternative resources such as
gas, used to fuel working vehicles such
as forklifts, a company could potentially
reduce its dependence on the national
grid, while minimising emissions.
Retrofitting buildings to include LED
lighting and the latest energy efficient
technology, is another active step that
a company can take to conserve both
costs and power.
Become tariff wise
Villiera Wines is operated on the
Ruraflex Gen tariff, where depending on
the time of day and the season of the
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year, different rates apply. During the
three winter months the highest tariff is
charged – between 6-9am and 5-7pm;
daylight has a middle tariff rate and the
night tariff is the cheapest – 7pm-6am.
Grier says that by moving your demand
time to off peak periods during winter
it can cost an eighth of the peak tariff
rate. Also by operating electric vehicles,
cooling systems and hot water cylinders
off timers, in winter a full 8-hour charge
of a forklift can achieve a savings by
using the night tariff, amounting to the
cost of one hour of charge in peak time.
The agribusiness moves the bulk of its
electricity-dependent assets to run at
night with the rest moved to the daytime
middle tariff when the solar generated
power is available. Any shortfall will be
consumed from the national grid.
Using 2009 as a base year, Villiera
set a target of reducing their 1.2 million
kWh consumption by 50% within five
years. A 46% saving was achieved
in the five years, reducing their
consumption by almost 600,000kWh.
Solar power contributed 40% savings
and 60% from energy efficiencies or not
using the power at all. Procuring electric
vehicles to perform daily field tasks,
which would have taken a full day in
a petrol or diesel vehicle, can now be
achieved in two hours.
Conservative with your spend
In tough economic times, tariff
increases drive power consumers
to seek out alternatives. With easily
accessible and competitively priced
technology and expertise, a company
can transition towards an energy

Directors of Villiera Wines, Simon Grier
and Cathy Brewer, accepting the Great
Wine Capital “Sustainable Wine Tourism
Practices” award in 2015.

efficient model by conducting an energy
audit. These audits accurately measure
energy consumption and give a
breakdown of a company’s utility bill.
In the South African agricultural
sector, there is significant uncertainty
towards the volatility of climatic
conditions, markets and the local
currency. Energy efficiency and green
energy remain areas where you can
invest and predict returns. A solar
system will show a return within four
years where a vineyard could take a
minimum of 10 years to break even.
Once the installation is complete, a
solar PV system requires minimal input
costs and the same goes for energy
efficiency techniques. Grier notes that,
after implementing energy efficiency
programmes and installing solar PV,
every time Eskom raises the tariff, “you
can pat yourself on the back.”

Ruraflex Gen Tariff
Definition courtesy of Eskom – The Ruraflex Gen tariff Rate is for customers that
are consuming and generating energy at the same point of supply (or metering
point). The main objective for introducing this tariff is to ensure that there is
no double charging of use-of-system related charges where the same Eskom
network assets are used for consumption (import of energy from grid) and
generation (export/ delivery of energy to the grid) at the same point of supply or
metering point. The tariff proposes that the higher (in rand value) of the network
charges should be payable where the same Eskom network assets are used for
consumption and generation.
The allocation criteria for this tariff are:
• Customer must be consuming and generating energy at same point of supply
(or metering point);
• Generator must be synchronised to the Eskom network;
• Customer must be connected at medium voltages or higher voltages; and
• Customer must have connection and use of system agreement
In addition, customers converting to this tariff will have four quadrants
metering capable of measuring both the import and export of energy.
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Can project sponsors make an

ACCEPTABLE
RETURN from power
generating projects?

A

t the time of writing this article,
May 2016, the power generation
sector has been undergoing a
transformation, particularly in the last
two years. Of course, each country,
technology and project has its own
characteristics, but in general some key
aspects of the energy landscape in the
past couple of years have been:
In the case of wind and solar power
projects’ tariffs have been falling
sharply;
For oil and gas power generating
projects, the increased use of
renewable energy has shifted
their relative economic advantage
when carbon costs and incentives
for renewable energy, and
priority in dispatch, are taken into
consideration;
Oil and gas prices have dramatically
fallen since mid-2014; and
Several governments are
considering large-scale nuclear
power projects.
How might power technology affect
project viability?
The technological choice for power
generation projects is complex and
depends upon a number of different
factors. These typically revolve around
the availability of the ‘fuel’ for the
power plant, whether gas or liquids
like heavy fuel oil or a renewable fuel
such as biogas, wind or solar energy.
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If the fuel is not available, or cannot be
guaranteed, there will immediately be
project bankability problems.
With the global move towards
gas-fuelled power generation playing
a greater market role many African
nations are put at a disadvantage due
to two key factors. Firstly, the availability
of gas (via domestic reserves of
importation as liquefied natural gas),
and secondly the speed of development
of gas distribution networks – even
countries with significant gas reserves
such as Nigeria and Tanzania do not
have fully developed gas distribution
systems to make this available outside
anything other than key industrial zones
or cities. The lack of development of
these networks means industry and
commerce must rely on much more
costly fuels such as diesel, immediately
putting them at a cost disadvantage.
Governmental support for renewable
energy technologies is also important
to see these systems deployed to
their full potential. In many developed
economies, there are feed-in-tariff
incentives that support renewable
power generation. Whereas, in some
sub-Saharan African countries, these
may not be present, or the returns to the
project developers may not be certain.
However, Africa suffers from such
high-energy prices and intermittency
of supply, which perversely makes
renewable energy technologies much
more attractive financially.
One trend that is emerging is the
move away from large centralised
power stations that require large
capital outlays, along with the
construction of large transmission
networks. The global power generation
grid is becoming inherently more

decentralised with renewable energy,
embedded generation, combined
heat, power and cooling technology
becoming widespread. With intermittent
renewable energy such as wind and
solar, there is a technological challenge
to match demand with supply. If
electricity storage technology does not
become rapidly more cost-effective,
the easiest way to do this will be
through peaking stations fed by natural
gas or another locally available fuel.
European countries such as the UK
are addressing this challenge through
the creation of a ‘Capacity Market’ – a
consideration that must ultimately be
made on the African continent.
The financial environment
There continues to be a huge need for
new and/or replacement generating
capacity but a question that needs
increasing attention, arising from the
current energy pricing and financial
environment, is to what extent is it
financially viable for new capacity to
be added? Also in a weak economic
environment will renewable energy
continue to be favoured if nonrenewable power generating projects
can produce cheaper energy?
A Nobel Prize winner, Nils Bohr, is
reported to have said that “forecasting
is very difficult, especially about the
future” so there will be a range of
opinions and factors to consider in
attempting to respond to whether new
power generating projects can be
financially viable at current tariff levels.
Thus, in evaluating whether projects
are financially viable the financing plan
will clearly have an impact, of which
some of the key components are
analysed below.
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Graph 1

Graph 2

affordability of power, increasing the risk
of restructuring of offtake agreements,
which if it occurred would most likely
reduce equity returns.
Absolute interest rates and trends
Global economic growth has continued
to be weak. However, a positive
bi-product is that interest rates in mature
economies have fallen to extraordinary
low, even negative, levels as seen in
Graph 1 (Source: IMF Global Financial
Stability Report, April 2016). As a
result of this, ‘theoretically’ projects can
support higher leverage with a potential
positive impact on equity returns.
Theoretical is not however the
same as practical. In many emerging
markets, particularly those that are
heavily dependent on commodity
prices or focussed on a narrow range
of economic sectors affected by
the post 2014 commodity markets
downturn, credit spreads are high
and have been sharply increasing as
reflected in Graphs 2 and 3 (source:
IMF Global Financial Stability Report,
April 2016).
FX exposures
Unless there are well-developed local
capital markets, financing for major
power projects face foreign currency
exposures in a number of ways that
will impact on financial viability. Firstly
in terms of capital costs; secondly,
operating costs and also in financing
costs. Investors will seek to protect
themselves against any adverse
foreign currency exposures and
where there are no currency hedging
possibilities, they will want to pass
this on to any offtakers under power
purchase contracts.
The impact of currency
devaluations in the post commodity
price slump period is readily apparent
in the example in Graph 4. The effect of
these devaluations will be to decrease
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Counterparty risk particularly in
some developing economies –
how financially secure are the
offtakers?
As is shown in graph 3 on sovereign
bond spreads, increases in credit
spreads have been accompanied by
rating downgrades in many developing
economies. As power projects are often
supported by an offtake agreement
from a national utility (and may have
a sovereign guarantee) the increased
funding costs will need to be reflected
in tariffs.

Credit quality of some key project
sponsors
The growth in the renewable energy
sector has been highly disruptive for
power generating companies that have
been focussed on fossil fuels. Where
they are sponsors for power projects,
the increased cost of capital for some of
those utilities will need to be reflected in
tariffs to maintain returns.
It is not only the credit risk
of some fossil fuel based power
generating companies that has been
affected by the rapid shift to the use
of renewable energy sources. Some
renewable energy power generators
have been growing very quickly. In
a couple of high profile companies
the rate of growth combined with

Graph 3
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Malcolm Sullivan
will be facilitating
the Finance
Power Projects
seminars in three
African cities

high leverage has resulted in severe
strains on their financial viability. The
consequence of credit issues with
these high profile developers will
result in more caution in financing
structures which will need to be
reflected in tariffs.
Risk and return requirements for
providers of debt and equity
As stated above, increased credit
risk of some offtakers and equity
investors will have the effect of
increasing the cost of capital, as well
as potential number of bidders for
power projects which will need to be
reflected in tariffs.
Exit routes for sponsors – private
equity model
When suppliers of power generating
projects were ‘traditional power
companies’, the focus of any bids
was concentrated on achieving
returns from operating power assets.
This is still the key consideration
in assessing financial viability,
but with an increasing number of
projects financed by private equity
and Infrastructure funds financial
engineering has become a more
important consideration in structuring
bids. The private equity business
model is more along the lines
of develop and exit rather than
develop, operate and hold. In
addition private equity firms tend to
want to maximise leverage.

With a couple of high profile
developers of renewable energy
projects experiencing financial
challenges (and probably factoring
into their bids an early sell down of
equity/project assets) this is likely to
result in debt financiers being more
cautious in the levels of debt and
equity investors taking into account
more uncertainty about valuation of
power projects and exit route. For
some existing projects with high
leverage and an assumption about an
‘early exit’ the original assumptions
about anticipated returns may prove
to be optimistic.
Funding availability
Since the onset of the credit crisis,
banks have been more cautious in
the availability of credit facilities and
financing terms. Export credit agencies
and development finance institutions
have needed to be, and have been,
more active to support potentially
viable projects to replace some of the
lower lending capacity of the banks.
Although there is a strong desire to
support exporters through export
credit agencies and development
finance institutions since 2014 credit
risk considerations arising from lower
economic growth will also impact on the
availability and terms of
finance from those sources.

Graph 4

What is the general impact of the
above financial factors in terms of
sponsor returns and future projects?
Lower tariffs on renewable projects
have resulted from a combination of
particular sets of circumstances that
will have changed as a result of the
consequences of slower economic
growth and lower commodity prices.
As a result it may be that financing
assumptions and expectations about
timing of exits and exit prices prove
optimistic with negative effects on
equity returns.
Going forward the current economic
environment and increased caution on
credit availability and terms will need
to be factored into bids for
power projects.
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Master the use of project finance for financing large-scale projects in the power sector,
by attending this highly practical three day training course.
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Are you risking your

PV PLANT’S

power performance?

A

frica’s solar photovoltaic (PV)
capacity has grown exponentially
in recent years, but from a low
base. Cumulative installed capacity at
the end of 2014 was 1,334MW, more
than ten times larger than in 2009
(127MW), according to the latest Africa
Renewable Energy Roadmap from the
International Renewable Energy Agency.
The size of PV power plants is also
growing, with some under construction
totalling 100MW and more, requiring
the installation of millions of solar
modules. Alongside this growth, it has
become the norm for project developers
and EPCs to source PV plant
components and suppliers from around
the world. This presents challenges in
geographical distribution logistics and
for expected quality standards.
The quality of ordered products
meeting the required specifications and
the fulfilment of life-cycle requirements
should be of highest priority to project
developers and investors. In order to
ensure these requirements are met,
professional inspections, tests and
evaluations by an independent third
party should be integrated into the
supply chain.

requirements for determining the
quality of a PV module. However,
laboratory tests should be performed
as well to qualify the PV module type
to meet the requirements of the site
specific climate conditions where the
plant will be installed.
The capability and capacity of the
warehouse and the production line
is also assessed during the factory
assessment in order to determine if the
supplier can meet the time and supply
constraints for the project.

Finding reliable suppliers that meet
specific requirements
When determining whom to source
components from, it is highly
recommended that initial factory
assessments be performed by a
competent, independent third party. The
purpose of the assessment is to identify
deficiencies in the production processes
and the quality management system of
the supplier. This assessment can also
be used in benchmarking the quality
and production standards of other
suppliers for future projects.
The testing and certification as
per IEC 61215 (design qualification)
and IEC 61730 (safety qualification)
commonly serve as the bare minimum

Verification of power performance
to meet yield expectation
One of the highest losses of revenue
factors in PV power plants is due to the
wrong power labelling of the modules,
or results of inaccurate performance
tests done by the manufacturers. Power
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Make sure you get what you pay for
It is essential for in-line inspections to
be performed during the production
process of components, while they are
being manufactured for a project. This
will ensure that the same level of quality
identified during the factory assessment
is maintained and the components
for the project are manufactured to
the same quality as the components
sent for type testing to the certifier of
the components. By doing this, faults,
as well as any production issues, are
detected and rectified timeously so as
to ensure the components meet the
specifications agreed to in the contract.

measurements should be performed
on samples picked before shipment in
order to determine if the rated power on
the modules reflects the actual power
measured by an independent third party.
How to manage risk throughout the
supply chain
A proper risk assessment prior to
project commencement is of high
importance to reliably estimate and
minimise risks. A thorough expert
analysis will start with the planning
phase, which will include selecting
components and suppliers that are truly
suitable for the power plant, as well as
conducting tests and inspections before
and after shipment, which in turn will
end with supervising the construction
of the plant. This safeguards plant
performance and reliability of the future
operation of the plant.
So when selecting whom you
would trust to ensure the quality
and performance of your PV
components, it is essential to choose
an inspection body which comes
highly recommended. Although the
quality and performance are what’s
tested on paper, the reputation of the
manufacturer is also at stake. With
the rise in demand for this type of
alternative power source, reputation
goes a long way.
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Seamless insurance

programmes

T

he key to satisfying project
lenders’ requirements is to have
a seamless ‘cradle to grave’ and
composite Principal/Owner Controlled
Insurance Programme (PCIP/OCIP)
covering all the phases of the project.
This entails that, in addition
to Construction insurance, the
programme includes Marine insurance
(including a Delay in Start-Up /
Advanced Loss of Profits (DSU/ALOP)
for both the Marine and Construction
phases and Operations All Risks
cover for the first year of operations,
including Business Interruption (BI)
and Third Party Liability.
There are often grey areas in
between the various project phases,
which can result in gaps and/or
duplications in cover. It has been
found that this is particularly relevant
to renewable energy projects where
the Balance of Plant (BOP) is often
completed well before the major EPC
works and the utllity grid connection.
This can lead to situations where
losses could fall ‘between two stools’
making seamless insurance solutions
critical for renewable energy projects.
Securing cover for DSU/ALOP, for
example, is vitally important to lenders
and to place this in isolation can
present a major challenge and result in
a higher cost.
Benefits of PCIP/OCIP
Firstly, lenders are unlikely to fund
projects that don’t have seamless
‘cradle to grave’ PCIP/OCIP insurance
coverage. Apart from this, the benefits
are numerous including:
Total control by the Principal/
Owner is often essential to
ensure lenders’ specific insurance
requirements are met.
A single focus for the purchase
of insurance ensures that full

protection is in place and disputes
between parties and their insurers
are avoided.
Central control of placement and
maintenance of insurance.
Seamless protection across all
phases of the project avoids gaps
and duplication in cover.
Ease of administration and
centralised risk management and
control as it eliminates the need for
individual checks and balances.
Overall claims control and
coordination claims reporting.
Elimination of insurance cost
duplication and generally results in
an overall saving on insurance costs.
Provides all stakeholders with wraparound protection for the benefit of
all parties.
Insurance placements on renewable
energy risks
Some of the key factors to take into
account when placing insurance on
renewable energy projects are:
Renewable energy is not new.
Learn from the experiences and
mistakes made by others and
engage with parties with good
track records.
New technologies that are
not tested, proven or have
accreditation present new and
unique challenges to insure. Thus,
insurers are not prepared to be
the test bed for R&D and expect
design defects to be covered by
OEM warranties.

Seamless ‘Cradle to Grave’ PCIP/
OCIP are strongly recommended
and provide lenders and borrowers
with the required degree of
protection and peace of mind.
Effective risk identification,
loss mitigation and robust risk
management is a fundamental prerequisite and facilitator of financially
viable projects, whether at the
financing, construction, handover or
operational stage.
Selection of EPC and O&M
contractors and other professional
service providers is of vital
importance to both lenders
and insurers.
The security of the risk carrier is
paramount. Insurers need to be
able to pay claims and satisfy
lenders requirements relating to
credit ratings as stipulated in the
Loan Agreement.
Early engagement with an insurance
broker and underwriter is strongly
recommended. Project owners
frequently engage in dialogue with
brokers and insurers in the latter
stages of a project, missing out on
valuable expertise and input.
Insurance programmes must be
substantially aligned with the
lenders’ insurance requirements
stipulated in the Loan Agreement
to ensure bankability and
financial close.
Insurance schedules contained in
the EPC & OMA must be aligned
with the insurance schedule
contained in the Loan Agreement.
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Premset
MV switchgear
Now get the next generation of MV switchgear, built for
the smart grid
Reliable, efficient switchgear for utilities. Amidst rising energy demand, tightening
regulations, and increased pressure to perform, the utilities mission remains the same: To
provide reliable, quality electricity to its end users in the most efficient, cost effective way
possible.
This task is made more challenging not only by the severe environments in which some
networks operate, but also by heightened customer expectations. Now, the smart grid is
not just the future: It’s quickly becoming the current standard.

www.schneider-electric.co.za
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The fourth
industrial
revolution is
Africa’s
I

t is well documented that power
and water go hand-in-hand when
realising industrial and economic
growth. Consequently, African Utility
Week 2016 participants assembled
in Cape Town in May to kick start an
energy revolution.
Keynote speaker Dr Kandeh
Yumkella, former UN UnderSecretary-General and former Special
Representative of the SecretaryGeneral and CEO of Sustainable
Energy for All (SE4ALL), aroused the
African Utility Week audience with
the powerful thought: “The rest of
the world is talking about the fourth
revolution. Africa financed the first
with slave labour, is carrying the
second and the third with African
natural resources. The fourth industrial
revolution is ours”.
Opening a floodgate of
opportunities
Mongezi Ntsokolo, Group Executive
for Distribution at Eskom, confirmed
that Eskom spent approximately
ZAR9.5 billion (US$602.5 million)
last financial year on IPP renewable
energy projects and will be investing
ZAR580 billion (US$36.789 billion) in

capacity expansion over the next five
years. The programme is the biggest
infrastructure capital programme on
the African continent with many
large components.
Complementing the mega projects
that are underway, the conference
sessions reviewed local generation
solutions, particularly opportunities for
mini hydropower. There are enormous,
mostly untapped, resources throughout
Western and Central Africa; however,
utilities in Kenya, Tanzania and
Rwanda are more open to the idea
of small hydropower than they are to
other renewable energy technologies
such as solar and wind.
Anton Eberhard, Professor:
Management Programme in
Infrastructure Reform and Regulation
at the Graduate School of Business,
University of Cape Town, noted an
interesting trend for renewables.
In South Africa, four rounds of
renewable energy auctions are
delivering 6,300MW, and investment
of US$92 billion. This phenomenon
of renewable energy auctions is
not an isolated case and reverse
auctions are delivering extraordinary
prices. The lowest prices are being
achieved in emerging economies, not
developed, despite riskier investment
climates. The industry needs to look

at the way in which these auctions are
designed in order to learn from them.
There is caution around whether
these deals close and whether
competitive bids achieve superior
prices, in comparison to other
approaches such as feed-in tariffs.
With the advent of distributed
generation, Mbulelo Kibido, General
Manager: Transmission Grid Planning
at Eskom, reviewed the impact of this
disruptive technology on the utility
business model. Kibido concluded
the need for utilities to co-operate and
collaborate with their customers to
ensure that they do not suffer significant
revenue losses from the increasing
rise of the prosumer. Towards this
end, utilities must relinquish some of
their traditional control, revise their
business models, and look for “beyondthe-meter” business opportunities to
support their revenues. Kibido issued a
word of warning that if left unchecked,
distributed generation could have an
adverse impact on the performance
and resilience of utilities’ distribution
networks. For example, there may be
increases in fault-levels and resultant
impact on quality of supply
to customers.
Before going into African Utility
Week 2016 it was predicted that energy
storage technology would be important
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for accelerating renewables take-up
and the popularity of embedded power
generation. Mkhulu Mathe, Manager:
Energy Materials at the Council for
Scientific and Industrial Research
(CSIR), concluded that energy storage
is essential for utilities as it will play
an increased role in connectivity
and access. The benefits are that
energy storage brings flexibility for
modularisation of solar and storage
systems that can also include diesel
and such a system guarantees reliability
of supply. As a word of caution, it’s
recommended that energy storage
needs universal policy guidelines that
will translate into normalisation and
standardisation of tariffs.
The conference also addressed
strategies for increasing energy
access. Current off-grid energy can be
costly due to tariffs, infrastructure costs
and connection fees. Consequently,
a portfolio of different approaches
was discussed by speakers; with one
approach presented by Arno Zengerle,
Mayor of Wildpoldsried, a Bavarian
village (very rural) of about 2,600
residents, who is leading his village’s
renewable energy transformation.
Over the past 17 years, the village
has invested in a holistic range of
renewable energy projects that include
4,983kWp of photovoltaics, five biogas
facilities, 11 wind turbines and a
hydropower system.
As a result, the village has gone
beyond energy independence – and
now produces 500% more energy
than it needs and profits from sales
of the surplus power back to the grid.
Using this successful implementation,
a panel of experts unpacked the
case study and looked at how rural
communities in Africa could generate
and access energy through smallscale renewable and leveraging on the
finance of specialist funding.
Old challenges remain and new
ones emerge
African utilities continue to reduce
their non-technical losses for revenue
management. Utilities are still
negatively affected by vandalism and
revenue collection. Despite advice
and sharing of best practice, utilities
are paralysed by doubts in deciding

Addressing the keynote session at the 2016 African Utility Week in Cape Town, Dr Kandeh K
Yumkella, former UN Under-Secretary-General and former Special Representative of the SecretaryGeneral and CEO, Sustainable Energy for ALL (SE4ALL), Sierra Leone, spoke on ‘Power for All: The
only option we have for industrialisation in Africa’.

the best way to proceed with smart
metering. Financial resources can
limit African utilities from investing
in European or USA solutions, so
companies must be price sensitive.
Water, while once an abundant
natural resource, has become a scarce
and therefore more valuable commodity
due to droughts and overuse. Effective
and innovative water management is
fundamental to ensuring the optimum
use of our water resources and how
technical innovation can improve water
delivery. Water utilities have to explore
both innovative and alternative water
supply options in order to meet rapid
growth in urban demand, including
wastewater reuse, grey water recycling,
storm water, rain water harvesting and
seawater desalination. Henk Ovink,
Special Envoy for International Water
Affairs, Kingdom of the Netherlands,
commented that “all current major
challenges are connected and
interdependent. The pressures posed
on populations by floods, droughts,
water pollution and the need for fresh
water intertwine with the basic needs
for food, energy and income.”
Finance and investment is
fundamental to the advancement
of projects. People on the ground
complain that they can’t find finance
for their projects and funders say they
can’t find projects. The key takeaway
message was that money is available,
but projects need to be bankable.
But what makes a project bankable?

Primarily project developers must
address transactional risk and work to
reduce risks such as foreign exchange
(DFI funding critical). DFIs are
private sector oriented and playing an
important role in financing projects and
de-risking projects. Stakeholders should
look at ‘blending mechanisms’, such as
grants and loans for financing. Michael
Liebreich, Chairman of the Advisory
Board and Founder at Bloomberg
New Energy Finance, commented
that money is cheap, there is
US$150 trillion in ‘savings’; however
this money is scared due to the
financial crisis, quantitative easing, and
the oil crash etc. “All this money wants
is low risk”.
In conclusion, there is little doubt
that advances in technology, policy,
process and infrastructure are all
important elements for advancing
the African power and water sector.
Akinwole Omoboriowo II, Chairman
and CEO of Genesis Energy, sent a
powerful message to attendees that
stakeholders need to unlock solutions
to the problem with collaboration and
partnership. Although competition
is healthy for keeping costs low, the
African power universe of power pools,
policy leaders, African utility CEOs,
engineers, investors and entrepreneurs
must come together to solve Africa’s
unique challenges. African Utility Week
continues to break down silos, share
best practice and bring the best minds
from Africa and beyond to tackle some
of the toughest challenges.
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PV + Storage + Grid hybrid inverter
The new INGECON SUN STORAGE 1Play inverter is a hybrid ALL IN ONE solution
that combines photovoltaic energy, batteries and grid/diesel genset. This single
phase inverter can be used in off-grid systems or connected to the grid, adapting to
every type of installation.
Energy management
Consumers will be able to manage completely their own electricity generation and
consumption.
INGECON SUN STORAGE 1Play features a cutting-edge technology to control the
charging and discharging process of the storage system in order to maximise the
battery service life.
Ingeteam in South Africa
Thanks to its more than 200 MW of PV inverters installed in the country Ingeteam
offers full local technical support.
Ingeteam inverters are certified according to the standard NRS 097-2- 1 and
registered with the main municipalities in the country.
At Ingeteam we address each and every project under the i+c concept: innovation to
seek optimal solutions and commitment to offer excellent service.
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Interviews

ESI Africa explores the utility sector from the perspective of African Utility Week
participants, who, according to Evan Schiff, event director of the conference, “[…] had the
feeling that we are on the brink of enormous progress.” This article, sponsored by Lucy
Electric, gathers the thoughts and experiences from the expo …
Phil Dingle, marketing director
at Lucy Electric

Rising demand for solar and
microgrids
A clear message delivered at the
African Utility Week expo is that solar
is becoming ever more important
and there is recognition among many
organisations that it can play a major
part in addressing the shortfall in
access to electricity at grassroots level.
Smaller, local PV schemes allow
communities rapid access to electricity
(installation can take less than a year
in contrast with major infrastructure
development, which may take up to eight
years) and we anticipate major growth in
these and other low carbon installations
across rural Africa in the future.
Lucy Electric’s switchgear range
comes into effect when low carbon
technologies head towards 1MW and
upwards or where there is a need for
local microgrid interconnections or
connections to the main grid – and we
expect to see rising demand for these
products in the future.
Interest in robust solutions growing
We saw significant interest in our minisubstation, which provides companies
with a cost effective, one-stop solution

pre-assembled for quick installation
– meeting many of our customers’
challenges. The mini-sub’s robust metal
housing also means the product can be
sited in all environments and provides
effective protection against vandalism,
an area of concern for many utilities.
GridKey, our low voltage (LV)
continuous monitoring system, also
generated interest. The information
provided by the system helps utilities
to plan how best to maximise their
assets, to diagnose and solve problems
more quickly, and reduces capital and
operational costs – all challenges high
on the agenda for utilities everywhere.
The data is particularly useful for tracking
quality of supply at the point of delivery
and also highlights anomalies, which
help utilities quickly identify energy theft.
Overcoming redundancy challenge
It is clear that the traditional
commercial supply model in the
electricity industry is becoming
disrupted and may even become
redundant. Many organisations are
already starting to explore what
alternative commercial models may
look like in the future. However, it
seems clear that any solution will
need to involve regulatory bodies and
provide a more flexible model. Lucy

Electric believes that utilities and
municipalities need to engage with the
regulator in their market to develop this
new model.

Tembela Caza, chief executive
officer at Actom Transmission
& Distribution division
Africa experiencing a “breath of
fresh air”
Renewable energy is the buzz word
in this part of Africa. South Africa has
always relied on fossil fuel for base
load when generating electricity. While
this trend will continue to exist now and
into the future, renewable energy is a
breath of fresh air. It has already taken
a significant market share within our
national energy mix comprising coal,
hydro, nuclear and diesel/gas.
At the recent African Utility
Week, it was interesting to hear
from a consultant in the renewable
energy sector who listed the effect
of harmonics on areas close to solar
farms and the frequency interference
experienced resulting in some
equipment for transmission and
distribution of electricity failing, as
areas of concern. Notwithstanding
these concerns, the gradual
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introduction of IPPs is most welcome
in generation, which is certainly going
to introduce “international best practice
methods” in plant performance and
operating standards. Hopefully the
resultant savings gained will be passed
on to the consumer.
It is evident that renewables
are challenging the utility space;
however, many municipalities have
realised that their weakest point
remains poor revenue collection.
While old meters are still reliable,
they unfortunately cannot provide
the control centre with instant data,
accurate information and effective
report generation. Also, the meter
can be tampered with and can’t
communicate directly between the
device and point of sale.
Modern technology provides
the industry with innovative ways
of operating – thereby improving
efficiencies, increasing product
lifespan, and easing access to
operating information, which results
in cost saving and improved access
to electricity. As the sector transforms
it should be observed that our main
objective remains keeping the price of
electricity affordable.

Morne Bosch, general manager
– sales and marketing at
ArmCoil, South Africa
Industry professionals remain
curious
Whist at African Utility Week, in terms
of our unique range of products and
services, ArmCoil noticed that there
is still a demand for more affordable
solutions, which also offer a quicker
completion date. We therefore took
the time to discuss this with visitors
and existing customers at our stand
and found them in agreement with
this observation.
Attending the Technical Workshop
focused on maintenance management
for the energy suppliers and regulators,
was an opportunity for visitors to satisfy
their curiosity about what is available on
the market for future implementation.
ArmCoil’s local growth
During vibrant conversations at the
expo it was revealed to ArmCoil that

the industry is still struggling with poor
service from some of their existing
contractors/suppliers on issues such
as quality and availability of critical
components and services. Thus,
visitors to the expo are seeking local
manufacturers who can provide local
aftersales services, products and
skilled support.
ArmCoil was therefore
congratulated on starting a
manufacturing division for locally
manufactured transformers – visitors
were inspired by this step, saying that
we, as a country, need to increase
our skills and to compete against
local manufacturers, which will add to
creating a healthy industry. Everyone
is looking forward to the competition
between local manufacturers and the
availability of spares.
A vibrant industry seeks change
Many visitors also mentioned that
there is light at the end of the tunnel
as they are maximising their efforts
and resources to satisfy the demand
for electricity and water locally in RSA
and in Africa. As a long-standing
professional in this industry, I advise
utilities and municipalities to keep
thinking outside of the box for solutions
and never back down when challenged
by those who oppose change. ArmCoil
looks forward to seeing all existing and
new visitors at African Utility Week
next year!

It is evident
that renewables
are challenging
the utility space;
however, many
municipalities
have realised
that their weakest
point remains poor
revenue collection.
– Tembela Caza

De Buys Scott, head of
infrastructure deal advisory
at KPMG
Financing the vision
Finance for the energy sector is being
defined quite clearly. The renewable
energy transactions have almost six
years of debt and equity raising under
their belt. The risks and tariff range
are well understood and established.
The base load programme will be
different with specific coal financing
not being acceptable for all, given the
carbon problems. The same applies
to gas where the exposure to a global
commodity (gas) price will create
challenges of its own. Nuclear is still a
big unknown from a financing angle.
My personal vision is for the
continent to do more transactions.
We just need to get going. Five years
ago, when South Africa launched
its renewable energy feed-in tariff
programme, it did not know how
successful it would be. The country
has since then been the recipient of
much global acclaim for its renewable
programme successes and this process
needs to be copied into the SADC
region. East Africa can easily repeat
this renewable programme; and on the
Western horn of the continent, nothing
stops them from duplicating this as well.
If we can use what we have achieved
thus far on the continent and help each
other more to get that traction and
ability to transact, I think it will go a
long way to addressing the energy and
electrification shortages.
Lastly, any infrastructure transaction
is a long-term transaction. A new IPP
coal power station will sign a 30-year
PPA that will see Eskom buying power
for three decades from whoever will be
the neutral independent power builder.
This transaction will have a generation
and a half lifespan, 35-40 years.
During this time, many presidents
will come and go, many financial
traumas will come and go. One needs
to understand that infrastructure
projects will invariably survive all
these occurrences. Therefore, make
sure you do the right thing in the right
frame of mind. Undoubtedly, short-term
challenges will be there from time to
time. We are facing one right now, but
these challenges will come and go…
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CASE STUDY:

Eternity
power
plant

thermal harvesting
power plant saves

‘wasted energy’
M

any large power users in
South Africa are seeking
alternative solutions to secure
a reliable power supply as a result
of the escalating cost of electricity
and the declining dependability from
state-owned providers. The Eternity
Power Thermal Harvesting power plant,
focused on the metallurgical smelting
sector, is a first of its kind clean energy
power plant based at the Anglo
American Platinum Waterval Smelting
Complex near Rustenburg in the
North West Province of South Africa.
The ZAR150 million (US$10 million)
project, developed and operated by a
South African company, serves as an
instrumental case study into harvesting
unconventional sources of energy.
Innovative use of ‘wasted energy’
Typically, large industrial companies
generate significant amounts of heat
in their manufacturing and industrial
processes. A good example is
the smelting sector, an important
component of Africa’s mining and
industrial economy, which emits large
quantities of energy in the form of hot
and/or combustible furnace off-gas.
The thermal power plant prevents this
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energy waste from occurring through its
unique design to harvest relatively low
quality thermal energy from the smelter
and convert it to clean electricity.i
The Anglo American plant captures
enough waste heat to generate up to
4.3MW of clean power, which is used
by the Waterval Smelter for its internal
power consumption. The thermal plant
is connected to the Anglo Conversion
Plant (ACP) cooling circuit, parallel to
the existing coolers, to displace the
existing cooling capacity completely. By
substituting the use of clean electricity
generated by the plant (which would
otherwise have been purchased from
state-owned power utility Eskom),
this process results in a reduction of
the smelter’s carbon footprint and a
lower energy consumption per tonne of
product produced.
From June 2015 to March 2016,
Eternity Power has generated
8,260MWh for use at the Anglo
American Platinum Conversion
Plant at a price less per unit than
the national electricity provider. This
is the equivalent of powering 5,000
households every day with electricity.
Over the period above, the
power plant reduced Anglo American

Platinum’s carbon footprint by 7,764
tonnes of carbon.
Driving energy efficiency from start
to finish
The thermal plant commenced
commercial operations on June 10,
2015. The timing of the project from
development through to commercial
operation took five years, in part
due to the novelty of the project and
the associated challenges it faced
in convincing all stakeholders of its
bankability. The operating company
approached Anglo American
Platinum with the developed concept
of Thermal Harvesting in 2010. The
agreement was signed with Anglo
American Platinum in 2011 and the
bankable feasibility was signed off in
November 2012. Construction started
in 2013 and was completed in
May 2015.
Producing power solely from
waste heat normally dissipated into the
atmosphere, the project reduces Anglo
American Platinum’s carbon footprint
and is in the process of being registered
as a Clean Development Mechanism
project with the United Nations
(UNFCCC).
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Eternity smelter

While in use, the plant has several
distinct environmentally friendly impacts:
Eliminates the electricity required
for the current cooling system
Generates electricity from the waste
heat to displace coal-fired electricity
from Eskom
Lowers the carbon footprint of the
plant from both abovementioned
effects
Requires no water for operation so
it has a lower water footprint than
coal-fired electricity
Has no blowdown and no other
emissions during operation
The power plant uses a mature
technology imported from Israeli
company Ormat, in the form of an
Organic Rankine Cycle system, which
has typically been used to generate
electricity from geothermal heat sources
in other parts of the world. This system
was chosen due to its high degree
of flexibility in being able to adjust to
highly variable and intermittent heat
sources, which is typically the case in
smelter environments.
Innovative technology
This set of technology has not
previously been used in a smelter
environment, and a significant amount

of novel work was done to design the
integration of the technology into the
smelter complex and to establish the
technical feasibility of the process. This
type of technology can be applied to
a smelter or any industrial activity that
generates waste heat.
At the unveiling of the plant in
September 2015, South African
Department of Trade & Industry
Minister Rob Davies said: “It is our
interest as a country, as a government

i

to take the form of more value added
industrial activities located here in
South Africa.”
It is important for any project
developer to believe in the result
without compromise and to understand
and know what all the requirements are
for a fully funded project. This would
include reviewing the energy source
and data over long periods of time to
historically understand the intention and
expansion of the facility.

The data used to calculate the plant’s output are as follows.

The SA household power use per year (KWh/pa) was sourced from Enerdata, via the World
Energy Council. http://shrinkthatfootprint.com/average-household-electricity-consumption.
The SA household use per year (KWh/pa) is estimated at 4,389,00.
1Gwh = kWh
1gwh per annum
# households

1,000,000,00
8,760,000,000,00
1,995,898,84

# Houses powered per Eternity design parameters
Eternity gross power (kWh)
ACP uptime
Eternity minimum availability
Power generate per annum (kW)
# Households per annum

4,300,00
70%
92%
24,258,192,00
5,527,04

Eternity generated 8,260MWh.
0.94 tons Co2/ MWH
8,260MWh x 0.94 tonnes = 7,764 tC02

Eternity power plant at night

“An electricity consumption benchmark that is related to the South African grid electricity
emission factor (an indicative value of 0.94 t CO2e/ MWh has been derived based on
2009 – 2013 data) for the electricity consumed”. Taken from a 2014 benchmark study on
SA Carbon Tax: http://www.treasury.gov.za/publications/other/GHG_Emissions_Intensity_
Benchmarks_for_SA_Carbon_Tax.pdf

ABOUT THE AUTHOR
Vernon Harding is a director at Vuselela Energy and Environmental & Process Solutions
(EPS). He is a chemical engineer with over 21 years’ experience in the design and
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BACK-UP GENERATION

Selecting the
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diesel
generator
set to meet your organisation’s needs

S

electing a suitable diesel
generator set at any level
can be a daunting decision,
especially if information is not
always freely and readily available.
In tough economic times it becomes
increasingly important to ensure
that you are equipped with the
necessary knowledge to make an
informed decision that will see correct
placement of your company Capex.
In an ideal situation, consulting
with an electrical engineer will assist
your company to correctly size a
generator solution. To ensure the
success and correct implementation
of a large project (US$2 million plus),

a third party consultant should be
employed to oversee the project
design where the fundamentals of
demand, power requirements and
reticulation are considered for new
and existing buildings.
Knowledge is key
Purchasing a costly asset such
as a generator without having the
necessary information can not only
affect a company’s balance sheet but
productivity as well. By procuring a
genset that is too big, in addition to
wasted resources, unnecessary fuel
costs and the potential for mechanical
failure can occur. An underloaded

A diesel generator
set that features an
integrated air to water
cooling system
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diesel engine is prone to liner glazing
due to the engine not reaching the
designed operating temperatures and
is costly to remedy.
Procuring the optimal unit
In order to accurately predict generator
requirements, a company opting to
go without a consultant could install
a monitoring meter on the main
distribution board. This is the most
accurate method of ensuring the correct
selection and sizing getting a correct
reading of electrical consumption.
Given that a normal load is simulated,
this method can accurately identify what
the plant requirements are and what
size generator is needed. Alternatively,
examine the main switch on the building
and size the generator for that particular
switch. By going with the latter, the
company could, however, be spending
far more money on a genset than the
electrical system actually requires.
Maintaining regular inspection
intervals
It is not conducive to good
maintenance to run a genset below
its intended designed capability. A
unit should not run at 30-40% of its
rated capacity. Similarly, overloading
a generator set will cause the system
to fail. A typical diesel fuelled genset
is most efficiently run at an average of
70% of its load capacity.
To ensure continued reliability of a
genset, a regular maintenance plan is
required. It is standard that after every
250 hours and/or 12 months whichever
occurs first, the unit be serviced where
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Environmental regulations

fuel and oil filters need to be replaced.
Monthly inspections with testing of
the unit should be done to ensure the
unit is running as intended for proper
functionality. Prime rated gensets
that operate 1,000 hours or more per
annum will require more extensive
maintenance. With the correct
installation and care, a genset could
see a lifespan exceeding 20 years.
Supporting company growth
A genset should have the flexibility
to adapt to meet future company
growth, particularly if purchased while
the organisation is in its infancy. For
instance, the panel of an existing
genset can be changed to synchronise
with an additional unit: the full capacity
of the plant is achieved and when
the plant isn’t running at full capacity,
one genset will switch off, resulting in
fuel and cost savings. This is a more
attractive and affordable option than
purchasing a larger back-up unit.
Generally consultants will oversize
the genset at point of design,
forecasting for a 20-30% growth
in the company, and building
in redundancy for times when
maintenance or repair are
necessary.

During the design stage of a project, a company needs to comply with various
policies and regulations. It is important to be cognisant of electrical regulations
when drawing up the design of a genset installation, in order to factor in fault
levels of buildings, boards and earthing requirements. Additionally onsite fuel
storage regulations are very important. Free standing tanks above
200-1,000 litres should become part of a flammable store.
For an approved flammable store, the room needs to be:
Secure with proper ventilation – multiple air changes need to pass through
the room a few times per hour to remove diesel fumes,
The electrical equipment used needs to be intrinsically safe – spark proof
equipment needs to be installed,
The fuel tanks must be positioned, and the room should be big enough, to
allow 1.5m of space on all sides as well as from the roof.
The flammable store needs to be sufficiently bunded requiring bunding for
the full fuel capacity of the tank + 10%. Should there be a fuel leak all the
diesel is contained within the building.
Other items to consider are fuel filling, tank breather, foam inlet, tank and
sump drainage.
Regulations concerning noise are dependent on the location of the genset.
At a boundary level, residential and other critical projects are expected to go no
higher than 55 decibels. Housing units for the gensets can be engineered with
the necessary sound proofing to ensure that the project is in accordance with
noise regulations. In a society that is becoming increasingly sensitive to climate
change, where more green style developments begin to infiltrate urban cities,
back-up generation projects need to adjust and adapt to changing behaviours.
Emission compliant buildings would require a genset that has a Tier 3 or
Tier 4 engine, which is designed to significantly reduce the amount of emissions
released. The ‘tiered’ series of engines (Tier 1-4) is a progression in universal
engine technology that is continuously being developed to uphold industry
standards and regulations around reducing heavy-duty diesel engine emissions.
With a high demand for clean back-up power, there are options for units that can
operate off natural gas, and in some instances biogas.

ABOUT THE AUTHOR
Craig Bouwer is the projects and
product manager at ZEST WEG
Manufacturing – Generator Sets.
He holds a National Diploma
in Electrical Engineering from
Cape Peninsula University of
Technology.
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Three 450 kVA 400 V open type diesel generator sets fitted
with WEG alternators
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ENERGY EFFICIENCY

Finding new
revenues and

production
savings

The opportunity in
“self-power” production

T

he journey to a sustainable
future, especially in business,
begins with a mindset change.
It’s when we disrupt our thinking
long enough to assess the impact of
our production processes that some
very obvious opportunities reveal
themselves. Through collective action
more can be achieved with one small
change at a time. This can also have
significant repercussions for business
sustainability if we reference the
proverbial butterfly wing theory.
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Some business turnaround stories
begin with a leaner and cleaner
production objective. With sustainability
as one of its core values, Woolworths
took the lead in their Good Business
Journey – the key to their success
being the highest level of commitment.
For instance, each of its stores is
assessed by the real estate team to
incorporate green building features,
which allow them to reduce energy,
save water and minimise waste.
Between 2004 and 2015, the fashion

retailer reduced the relative energy
consumption across its stores by 40%
through energy-saving techniques. In
addition, the company is installing a
solar photovoltaic (PV) rooftop system
at its head office in Cape Town, and
a second installation at one of their
biggest distribution centres. These
installations will reduce dependence
on the national grid as well as the
corporate’s carbon footprint.
The motivation to streamline
costs and processes are as varied
as the paths to their achievement. A
look into daily procedures within our
business will highlight areas that can
be addressed by mere housekeeping,
or, over time and intervention, reveal
improved and optimised systems and
still boast quality delivery. The Cango
Wildlife Ranch, a major tourist attraction
in Oudtshoorn, which houses a wide
variety of animals from parrots to
lemurs, pigmy hippos, big cats, snakes,
tropical fish and ‘ancient’ crocodiles, is
marred by an ineffective municipality
unable to effectively supply electricity
to the reserve. Complex systems are
in place that either heat, cool, clean or
contain these bespoke environments.
In the case of the crocodile habitat,
the water needs to remain at a fairly
constant range of at least 110C-140C
during the winter months for the health
and well-being of the inhabitants.
In support of the water filtering and
refreshing cycles, atmospheric heat
loss is being addressed by a dualflow system that uses water from their
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WHEN YOU REALLY
NEED DEPENDABLE
POWER SOLUTIONS

ENERGY EFFICIENCY

attitude and uptake of energy and
resource efficiency projects are to be
seen through the National Cleaner
Production Centre sponsored
programme with their calculations of
possible savings outcomes.

existing borehole stored in water tanks
in full sun that then runs through an
existing solar-thermal system with
top-up heating using an in-line gas
system as required. With the high solar
irradiation of the area, a range of solar
PV systems are being considered to
reduce Cango’s electrical account,
which has increased with the recent
34% tariff hike. The system also
provides some insulation from the
heat of the sun on their rooftops, and
supports the extensive electrical fencing
needed to contain their big cats and
cheetah breeding areas.
With timeous data analysis, Cango
was able to spot inefficient energy trends
and address deviations. It is important
to have an established baseline against
which to plot progress of behavioural
and technological interventions.
Displaying charts and progress data in
common use areas with regular updates
helps to visually communicate the
effectiveness of technology or attitudinal
implementation strategies. It is often
illuminating and not altogether surprising
that staff members have the most
innovative savings ideas.
A critical and impartial look into
production systems could help to free
up power from the Significant Energy
Users, whilst simple housekeeping
practised in terms of insulation,
illumination and maintenance can
also save time and effort in the long
run. Shop floor layout and ergonomic
arrangement of equipment shaves
losses in production units and the cost
contribution as a result.
Tracking performance is crucial
for reporting and accessing grants,
incentives or raising finance. By
benchmarking and communicating
your business’ progress alongside
sector norms, a company can develop
a cohesive realm of experiential
learning. Prime examples of the
commercial/industrial sector’s positive
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A transformative approach to
energy usage
Transitioning away from money
thirsty fossil-fuelled generators,
which require careful attention during
operations, frequent maintenance,
and usually also a dedicated area
with adequate fuel storage, industries
are opting for more economical and
environmentally friendly options
such as rooftop solar systems –
particularly in daylight production or
cold-storage processes. A relatively
recent development in South Africa,
rooftop solar has been forging a new
and additional revenue stream for
business where there are ’feed-in
tariffs’ for excess power sent back
to the local grid, Cape Town is an
example of this. This development
has helped to limit exposure to erratic
electricity supply issues, the leaps
in fuel pricing and electricity tariff
increases that have tripled in South
Africa since 2008 creating havoc
with planning and production costs.
The REvolution in our backyard has
effectively brought the average cost
per kilowatt hour to produce utilityscale electricity for under half of
what business as usual fossil-fuelled
production would be. Renewable
energy production is tried and tested
all over the world with technological
enhancements that are improving
yields on the same, original footprint.
Changes to the regulatory
and legislative frameworks have
enabled power to be purchased from
Independent Power Producers (IPPs)
on the utility-scale, and self-production
of electricity on your own erven is now
possible. Albeit still needing finalisation,
policy, regulatory guidelines and an
injection of certainty to enable financing
mechanisms are the keys to unlock the

potential for the emerging small-scale
embedded generation sector.
An increasing amount of kilowatts
is being produced on-site with the
businesses’ direct use at the V&A
Waterfront and the recently built Mall
of Africa. For the most part, these
are medium-scale solar PV plants
ranging between 30 and 999kWp. The
Renewable Energy Independent Power
Producer Procurement Programme
ties up the requirements on the type,
size, locality and socio-economic
development aspirations and price
of power from large-scale renewable
energy plants. These are from 1MW
to a maximum of 140MW, utilising
natural resources such as solar, wind,
biogas, hydro and concentrated solar
plants. The introduction of utility-scale
power has seen a drop of 71% in panel
costs alone. The knock-on effect from
rapidly deployed, cleaner, local power
without transmission losses and high
maintenance or operational costs has
shown multiple benefits since inception
in 2011. With 20 year projected
performance yields and quality
guarantees of up to 10 years with a
swop-out potential, these systems have
a lifespan of 25-30 years with minimal
fuss on maintenance.
So how do we tap into this
virtuous cycle of savings and potential
investment into new systems,
technology or behaviour conditioning
for compounded growth – with the
added repetitional kudos? When the
intersect is right between Capex, the
projected yield and the lowered cost
predictions, there are cases of payback
periods of 7-10 years with relatively
cost-free, green power production
thereafter. Imagine – a decreasing cost
contribution to production that supports
your competitiveness and helps futureproof your business.
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PROJECT FINANCE

Financing
Africa’s
power sector
Try to keep the number of debt providers as small
as possible.

T

he global merger and acquisition
(M&A) domain has recently
witnessed an energetic
resurgence, driven in part by activity
in the energy market. In particular, this
includes the South African Renewable
Energy Independent Power Producer
Procurement Programme (REIPPPP),
which has created an appealing
market where the norm is for
developers to exit completed projects
and move on to new ones.
Furthermore, in her recent update
on national energy plans, the South
African energy minister, Tina JoematPettersson, enthused: The energy
contribution of independent power
producers is expected to grow to
approximately 7,000MW with the first
47 renewable energy independent
power producers fully operational by
mid-2016. Private investment in the
programme currently exceeds
ZAR194 billion [$13 billion].”
As interest in renewable energy
and independent power producers in
Africa continues, ESI Africa explores
some pertinent questions with a few
of Africa’s power sector leaders,
courtesy of the Africa Energy Yearbook
2016 – the official publication of the
Africa Energy Forum, which, this year,
is themed on Mergers & Acquisitions
– appropriate considering its arrival
in London in June, one of the major
financial capitals of the world.
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What advice would you give to
prospective power developers and
investors when choosing partners
for a project?
David Ladipo, Director, Amaya
Capital, shares his insights into the
successful financial close of the
459MW gas-fired Azura-Edo IPP
in Nigeria:
“The answer to this question comes
in three parts. The first takes the
form of a saccharine cliché, that
is to say: “Try to pick partners that
you actually enjoy working with”.
But just because it’s an overused
aphorism doesn’t make it any less
true. The development of large scale,
project-financed IPPs consumes vast
amounts of human energy, good will,
time and money; and unless one’s
partners have both deep pockets and
a good sense of humour, the journey
will soon become unendurable. For
example, on the Azura-Edo IPP, I
and my partners at Amaya Capital
were particularly lucky in our choice
of co-developers, namely: Aldwych
International; AIIM (part of the
Macquarie Group); ARM-Harith; and
American Capital. Real stand-up guys
and gals, all of them.
The second dollop of self-evident
advice would be: “Try to keep the
number of debt providers as small

as possible”. On the Azura project,
we failed – rather spectacularly – to
heed this advice. We ended up with
15 different banks from nine different
countries. Never, never, never again
(inshallah).
The third piece of advice would be:
“Try, as hard as possible, to keep the
banks – and the DFIs in particular –
away from the negotiating table”. The
ideal scenario would be to approach
prospective lenders only after you
have a suite of bankable project
documents. In theory, the banks ought
to restrict their activities to pricing (in
light of their analysis of a given set of
risk allocations); and they should do
this within the framework of a highly
competitive process. Unfortunately, this
theoretical ideal is hard to actualise in
an emerging market context especially
when all stakeholders – government,
sponsors, debt providers – are trying to
feel their way through the crepuscular
contractual landscape towards the
definition of what is (and what is not)
“bankable”. I suppose another, simpler,
way of making the same point is “don’t
be the guinea pig”.

…simply showing
up and soliciting cash
is fraught with peril.
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From left to right: Albie Alant, associate director, PwC; Lena Mangondo, head: legal, Department of Energy, IPP Unit,
South Africa; Jonathan Berman, energy sector specialist, FMO; Ralph Berold, director of project development in Africa &
EMEA, Canadian Solar; Bernhard van Meeteren, managing director, Fieldstone

Development finance is a major
challenge in the power sector
considering the multitude of
barriers there are to achieving
success. How many different
options are there for developers
raising early-stage capital?
Jason Harlan, Chief Executive
Officer, Fieldstone Africa, responds:
“The entire conversation has changed
radically in recent years. The advent
of smaller projects – particularly
renewables – and the degree to which
many of the DFIs have become more
flexible and engaged, means that the
barriers are not nearly as great as in
years past.
That being said, simply showing
up and soliciting cash is fraught with
peril. The key is to have a third party
objectively assess a situation before
presenting it for any kind of public
or private investment. The greatest
sin a developer can commit is to fall
in love with a project and not submit
it to some independent, third-party
scrutiny; difficult conversations should
be had up front and in a way that can
lead to success.
Fieldstone Africa has also directly
engaged in the matter by providing
and/or securing development finance
through its FAIR subsidiary for
selected projects.”

ESI AFRICA ISSUE 2 2016

What’s the future for SADC’s
electricity sector; how much
regional decision-making is
required; and when will the tipping
point be reached that will open
the floodgates holding back the
current stockpile of projects?
Willem Theron, General Manager,
Southern African Energy Unit,
Eskom, explains:
“The future is bright and opportunities
are plentiful. We in the SADC community
have already organised ourselves
through a power pool arrangement,
have the benefit of a liquid and growing
electricity spot market and recently
established a project advisor unit to
advance key infrastructure projects to
financial close. So steps in the right
direction have been made for creating a
greater SADC electricity sector.
Governments are taking greater
responsibilities in engaging and
developing new energy resources
to contribute to the region. Hence,
we are seeing improved decisionmaking at the different levels and
commitments to developing bi- and
multi-national projects.
The immediate challenge is the
obtaining of funding for much needed
new transmission interconnectors and
the strengthening of the current ones,
which will improve reliability, capacity

transfer and stability and will provide
for improved redundancy. Unlocking
capacity constraints through the
interconnectors will create the
tipping point and serve as the enabler
for accelerated and sustained growth,
enable and contribute to electricity
access to all, while making the
pricing of the new generation projects
more palatable.
This will also lead to access to new
markets for SADC’s goods and services
as we interconnect with other power
pools in Africa, with eastern Africa as
the immediate focus.
I am also convinced that there is
a growing market in the utility meter
space. In addition, the traditional utility
targeted customers are busy sorting
themselves out with renewables and
energy efficient measures – this will
expand at a rapid pace, such that they
are busy organising themselves in new
“utilities” that may well turn out to be a
serious nett supplier to the utilities in the
near future.”
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WOMEN IN ENERGY

Power projects’

LEADER IMMERSED IN

A

rmed with a bachelor of science degree in engineering
(electrical), a master’s degree in business administration
and a master of science degree in project management,
the programme officer for power projects at the Nile Equatorial
Lakes Subsidiary Action Programme (NELSAP), Eng Grania
Rosette Rubomboras, is well suited to head up the Department
of Power Development and Trade.
ESI Africa caught up with Eng Rubomboras, a finalist in
the Lifetime Achievement and the Power/Water Woman of the
Year awards’ categories at the 2016 African Utility Week, about
her career and developments in the East Africa region.
You have an impressive résumé;
please tell us about your career,
achievements and interests
Among the number of achievements
that have brought me to where I am
today, I include breaking into a male
dominated profession, and rising
through the ranks on merit and
competence. I have not always been

in the energy sector and apart from
having been managing director of
the Uganda Electricity Board, I have
been a board member with the Civil
Aviation Authority, Uganda, charged
to head a technical committee
that oversaw the Entebbe airport
rehabilitation works in preparation
for the Commonwealth Heads of
Government Meeting (CHOGM) 2007
held in Kampala.

I have also served as honorary
treasurer for the Institution of
Professional Engineers, as well as
being the founding member of AMIG
Investment Group that promotes
financial literacy for young adults,
empowering them with awareness
and readiness to embrace investment
opportunities.
At NELSAP the vision, to
promote sustainable socio-economic
development through the equitable
utilisation of, and benefit from, the
shared common Nile Basin water
resources, fits comfortably in line with
my own.
Mentorship is important for success –
who guided you along your path?
The first mentor was my father who
believed in me and encouraged
me to excel. The second was my
mathematics teacher in High School,
Ms. Mulholland – God rest her soul –
who appreciated my love for and
competence in mathematics and
encouraged me to the extent that if I
delayed handing in my course work,
she would come to my dormitory to
find out why!
The decision to pursue sciences
at advanced school certificate
level, and specifically mathematics,
physics and chemistry was the
most important decision. The actual
stepping into the energy sector
occurred after a spell of absence
from Uganda during the dictatorial
regime of Idi Amin Dada, I came
back specifically determined to work
with Uganda Electricity Board, which
I joined in 1992. Finding myself in
a male dominated environment left
me no option but to get a few male
colleagues as friends that supported

Rubomboras with her daughter Emily and son Albert
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DEVELOPMENT
me along the way and have remained
loyal friends throughout my career.
Fortunately, my family has also
been very supportive; however, selfmotivation is a necessary guide as
well. As such, it was ultimately my
responsibility to put time, effort and
money into my training, grooming
and encouraging myself for greater
aspirations. This made me take
proactive stances in that:
a When I saw myself heading for
management level, I pursued the
MBA degree at my own cost.
b When I delved into working on
projects – after a while I pursued a
master of science degree in
project management.
c I also took the initiative of learning
languages – French and German
and Swahili, to an extent.
Tell us about the current situation in
the East African energy sector
To date, electricity access rates are still
low, ranging for example from South
Sudan at approximately 1%, to Kenya
at about 23%, Tanzania at about 15%
and Uganda at roughly 16%. These
figures are dismal; however all the
National Development plans aim to
improve access, along with generation
and transmission capacities, with
specific programmes targeting rural
electrification rates.
Furthermore, tariffs are still high
being mainly attributed to individual
countries coming from a mentality
of self-sufficiency to the extent of
either load shedding or utilisation
of expensive thermal generation.
Currently the NELSAP projects are
promoting interconnectivity to pool
resources. One of such projects
has the highest political will under
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the Northern Corridor Integration
Projects. Likewise, the power sector
is opening up to private sector
participation following government
liberalisation policies.
Although there have been
numerous challenges in the energy
sector, there are also abundant
opportunities. Member States are
endowed with significant clean energy
resources and development potential
in transboundary hydropower
systems, some of which are under
implementation like the Regional
Rusumo hydroelectric project and the
Ruzizi III hydroelectric project.
The future for East Africa is looking
bright – what projects are you
currently busy with?
NELSAP facilitates support and
strengthens the identification,
preparation and implementation
of the region’s power projects for
the benefit of all riparian countries
– Burundi, Democratic Republic
of Congo (DRC), Egypt, Ethiopia,
Kenya, Rwanda, Sudan, South
Sudan and Uganda.
As head of the Power Department
at NELSAP, I am currently preoccupied
with a number of infrastructure regional
projects, which in themselves show
commitment and dedication to the
socio-economic rise of the region.
These are:
a The interconnection of Electric
Grids of the Nile Equatorial Lakes
Countries covering Burundi,
Democratic Republic of Congo,
Kenya, Uganda and Rwanda
aimed at cross border exchange
of energy. The project under
implementation and due for
commissioning in 2016/2017

Fixing insulators at the Rwanda-Uganda
Interconnection

Shango substation in Rwanda

has attracted funding of around
US$460 million.
b The 80MW regional Rusumo
hydroelectric run of river project
aimed at supplying Burundi,
Rwanda and Tanzania, which is at
EPC contractor procurement stage,
and is estimated at US$468 million.
c Feasibility study for the Tanzania–
Zambia Interconnection that will
ultimately connect the Eastern
African Power Pool (EAPP) and
Southern African Power Pool
(SAPP). It is expected to be
completed in 2016/2017 and is
estimated to have a development
cost of US$574 million.
d The Uganda-DRC Interconnection,
which is at funds mobilisation
stage after completing the
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Compared with other continents, Africa
barely registers any light at night

it is the image of Africa at night that motivates me working
in the power sector and seeing my contribution, however small,
lighting up Africa.
Feasibility Studies estimated at
US$165 million.
e The Uganda-South Sudan
Interconnection, which is a regional
transmission project at preparation
stage estimated at US$3 million.
What are your top three predictions
for the energy market in Africa in the
next five years?
Firstly, that the regional approach to
project development will be a preferred
option due to its economies of scale
that will stimulate market development
and cross border exchange of power
that will culminate in power pooling
and in turn result in tariff reduction.
Another prediction is that individual
countries will look beyond the traditional
public funding options and take more
ownership of development by making
substantial contribution and opening
more to private sector involvement in
the sector.
My third is that the many initiatives
in place now with target goals will
accelerate the power development
agenda in Africa. To mention a few
of these, there is PIDA, AU/NEPAD,
SDGs, President Obama’s Power
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Africa Initiative, and the current AfDB
President’s declaration.
With water being a scarce commodity,
what role can hydropower play in the
East Africa region?
As you may be aware, water,
energy and food security are an
inseparable nexus. Therefore, integrated
management and development of
hydropower as a shared water resource
is important as it allows maximisation
and optimal use of this valuable
resource. Balancing the interest of
the competing sectors (hydropower,
irrigation, flood control and environment)
while optimising power production,
requires coordinated reservoir operation,
regulation, dam safety, and thereby
affects, guides and informs the release
policies and operation of individual
hydroelectric power dams.
Are there enough women in the
power industry? Should gender
matter?
There are quite a number of women
in the power industry but not enough
female engineers. Gender should not
be an issue at all once the individual

is earmarked as competent in the
relevant science subjects. However,
I am happy to note that more women
are joining the industry compared to
the past 15 years, and some of these
I have been privileged to mentor.
What is your vision for the energy
sector in Africa?
“A picture is worth a thousand words”,
so goes the old adage – and it is the
image of Africa at night that motivates
me working in the power sector and
seeing my contribution, however
small, lighting up Africa. Therefore my
personal vision for Africa is being no
longer termed “the dark continent” as
well as Africa taking ownership of its
power development agenda.
Lastly, my advice to women in
this dynamic sector is to live daringly,
boldly and fearlessly and put forth
your best in this male dominated
profession. The legacy that I wish
to pass on is being goal-oriented
and excelling through teamwork with
integrity and not compromising on
best practices, including the “do no
harm” principle to the environment
and communities.
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