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African solutions:  
C&I, microgrids and smarter plant services

Kusile is ABB’s flagship project at the moment and that is ‘going ex-

tremely well’. Having been awarded the Control and Instrumentation 

(C&I) project for all six units of the Kusile Power Station in eMalahleni, 

Mpumalanga in March 2015, ABB has already successfully conducted 

the Factory Acceptance Tests (FATs) that were proving impossible 

for the original contractor just 18 months ago.

Eskom re-issued tenders for the Medupi and Kusile C&I at the end 

of 2014 and ABB won the Kusile C&I contract. “Given the lost time, 

the C&I is now on the critical path for Unit 1 and electrical Balance 

of Plant (eBoP) of the power station, so considerable effort was put 

in to meet the deadlines. So we are very pleased that the FATs were 

successfully completed during November and December last year,” 

says Leon Viljoen.

“Internationally, ABB is Number One in C&I. We are unique in this 
field in that we don’t manufacture the mechanical equipment such 
as boilers and turbines, so we have the ability and experience to 
customise control solutions that are robust and flexible, regardless 
of which OEM’s equipment it involved,” he suggests.

In addition, ABB has already successfully integrated its control 
system into a small unit at Maasvlakte Power Station in the Nether-
lands that uses the same Hitachi boiler and Toshiba turbine as those 
used for Kusile and Medupi. “This reassured Eskom that we could 
do this,” Viljoen suggests.

Another global C&I reference for ABB is the Sadara Integrated 
Chemicals Project in Saudi Arabia. “While we are locally known for 
our power solutions, our global revenue is higher in automation than 
in power. People often miss this.” 

On the power side in South Africa, ABB has reached the final test-
ing stage of the turnkey electrical eBoP solution for the Ingula pump 
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storage power station, where it was responsible for the design, 
engineering, supply, installation and commissioning, including the 
service and auxiliary transformers, dry-type distribution transformers 
and medium- and low-voltage switchgear. 

The first unit of Ingula (Unit 3) was successfully synchronised to 
the grid on March 6, 2016, making an additional 333 MW of peaking 
capacity available. With all the civils now complete, full commercial 
operation of the four-unit, R25-billion pump storage project is now 
expected by January 2017, adding 1 322 MW of peaking capacity and 
significantly reducing the need to run the expensive diesel-driven 
open-cycle gas turbines.

“We also expect to see Kusile Unit 1 begin to generate 
power later this year. From there on, Eskom’s capacity 
constraints should begin to ease,” Viljoen notes.

Microgrids and renewable solutions

According to Viljoen, the price of renewable 
power generation technologies has come down 
tremendously. “We see from the last round of 
wind and solar in the REIPPPP, that these technolo-
gies are now much more cost effective than they 
were when the programme began.”

The problem with renewables is the effect they have 
on the grid. In a traditional grid the amount of harmonics is 
small and do not impact on the quality of supply. With wind that is 
intermittent and brings a lot of harmonics into the system, one can 
destabilise a system that is not very robust. 

Describing a success story in Kenya, Viljoen says that a wind farm 
was connected onto a weak grid. To overcome variability problems, 
ABB is installing a flywheel to absorb and supply energy to counter 
the surges and harmonics caused by the wind farm on the grid. “These 
sophisticated stabilisation technologies now exist, enabling us to 
overcome most grid connection problems for renewables,” he notes.

The REIPPPP has proved to be an excellent model in terms of 
regulation, rules and technical specifications. Now that we have this 
programme, big wind and solar farms can be established very quickly, 
which has led several countries north of our border to investigate 
this route.

Zambia, for example, is importing additional power through Mo-
zambique, which is generated from diesel turbines on a ship and this 
is costly. Solar farms – that can be quickly constructed – are much 
cheaper at today’s prices and a much better option compared to diesel 
generation solutions.

What do your microgrid solutions comprise?

ABB is harnessing its power inverter technology, along with its con-

trol, automation and instrumentation expertise to develop smarter 
microgrid solutions to better harvest renewable energy. “In our 
Longmeadow facility, for example, we have had to install diesel 
generators for back-up power to keep us going during outages and/
or load shedding. But to reduce the running costs and the carbon 
footprint of burning diesel, we are adding PV panels onto our roof, 
along with battery storage to give us a full microgrid solution for this 
key facility,” Viljoen reveals.

Describing the concept, he says that microgrids involve multiple 
connected technologies that, together, meet electrical demand in the 

most convenient, environmentally friendly, and energy and cost 
efficient ways possible. They make sense wherever a diesel 

generator is being used. The idea is to minimise the 
amount of fuel used by the generator. Not only is 

the diesel fuel expensive but also, in some places 
in rural Africa, it is hugely expensive to get fuel 
to the site. It is not a simple matter of filling up 
cans or ordering a delivery, fuel often has to 
be sent to remote mines and industrial sites 
via tankers that have to travel for many hours 

on poor roads.
“So by installing PV for use during the day, 

along with battery storage to extend its use into 
the morning and evening, the diesel generator is only 

required at night as a last resort – and this now makes 
economic sense,” he says. 
“In terms of battery storage technology, ABB has recently partnered 

with Samsung for the development and supply of battery technology 
in the renewable space. Samsung is putting large amounts of money 
into more cost-effective and longer lasting renewable battery stor-
age and I believe this will soon be making microgrid solutions even 
more cost effective”.

Abbreviations/Acronyms

AHC   – Asset Health Centre
C&I   – Control and Instrumentation
eBoP   – electrical Balance of Plant
OEM   – Original Equipment Manufacturer
PV   – PhotoVoltaic
REIPPPP  – Renewable Energy Independent Producer Procurement Programme
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What place has software in plant services and smart 
monitoring?

For ABB, software is integrated into everything we do. Almost all of 
our equipment is associated with software in some way and, through 
a recent agreement with Microsoft, we are aligning our solutions to 
take full advantage of the Internet of Things.

“Even for Kusile, the C&I information from our system is readily 
available and, while analysing it is not yet part of the project scope, 
information collected can easily be passed to our analytics systems 
for close and ongoing condition monitoring,” says Viljoen.

Sensors are now much less expensive. It even makes sense to 
include them in low voltage motors across a plant to enable us to 
monitor individual sub-systems. There is significant interest in this 
approach for critical processes such as those the petrochemical 
companies employ.

How has the central destination for machine data 
changed your analytics?

While it is now easy for all OEMs to collect data from machines and 
send it to a central place, what you also need is the analytics to de-
termine what the data actually means. “It is here that ABB can play 
an important role. We are the world leaders in transformer technol-
ogy, for example, so if we get data from transformer oil – which can 

now be collected using built-in sensors – we can determine exactly 
what is going on.” 

Availability and reliability are the key deliverables when using the 
Internet of Things to keep track of equipment. As soon as a machine 
shows signs of deterioration, it is often best to scale down the pro-
cess and sacrifice some production until the necessary maintenance 
can restore the system to its full potential. The system condition is 
under better control, maintenance is better planned and visibility 
is high – any manager anywhere can get an indication of the state 
of plant assets at any time. Going forward, all of our assets such as 
substations, switchgear, drives, motors and transformers, will have 
condition-monitoring sensors installed.

Total asset management software solution

Off the back of an acquisition of a specialist asset management 
software development company, ABB has established Enterprise 
Software, an asset management business unit to drive this new 
aspect of its business. The unit is supporting the total asset lifecycle 
through three key connecting components: the Asset Health Centre 
(AHC) as an asset performance management solution; Ellipse as an 
enterprise asset management system; and Service Suite as the mobile 
workforce management solution. 

The AHC takes in data from equipment and analyses it through per-
formance models or algorithms developed to codify years of industry 

A view of the nearly completed Unit 1 boiler at Kusile, the site of ABB’s flagship control and instrumentation (C&I) project.
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experience to determine the asset’s true condition. This information is 
then passed onto the Ellipse system, which determines what action 
needs to be taken, what replacement parts are required and when 
the repair needs to be done. If technical personnel are needed, the 
scheduled information is passed onto Service Suite, which allocates 
personnel and interacts with the maintenance team through the 
repair, capturing progress and status reports until the process has 
been finalised and the plant returned to full health. 

Through the Health Centre, the condition of all assets can be ana-
lysed and accessed at any time, promoting reliability. “This is how 
modern plants will be managed in the future and, along with the 
associated service responsibilities, it is likely to become central to 
our offering going forward,” Viljoen predicts.
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Conclusion

Since ABB is the machine specialist, it has a central service role to 
play over the lifetime of plant equipment. “Customers are losing 
skills and the new technology enables us to work together with plant 
operators to proactively manage plant reliability and maintenance. 

Viljoen says that ABB’s OEM engineering expertise provides a 
strong knowledge set in analytics. The company has the software 
systems and the expertise to roll out very strong OEM equipment 
packages, supported by monitoring, analytics and service support 
to maximise reliability, availability and equipment life.
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