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Message from the Editor
Welcome to the first edition of EPPEI News for 2019!
It has been a busy year so far, with a number of changes that
have developed over recent months. We have bid farewell
to Professor Louis Jestin, previous Consortium Director
who had been with EPPEI since its inception in 2012.
We have also bid farewell to Bradley Oaker, who was the
acting General Manager of the Consortium Management
Team since the beginning of 2017.
We wish them both well for the future, and we thank them
for their generous contributions to EPPEI.

currently the Dean of the Engineering Faculty at Stellenbosch
University, and we are excited to see where EPPEI is headed
under his leadership.
In this edition of the newsletter, we would like to celebrate
and share with you the achievements of our recent graduates
and alumni and the contributions they have made within the
Eskom environment through their research.
Thank you to all who have played a part in leaving their
marks of success, and in taking EPPEI another step forward
into its eighth year of existence.
Until next time,

A warm welcome must be extended to Professor Wikus
van Niekerk, who has been newly appointed as the parttime Interim Consortium Director. Prof van Niekerk is

Sara Booley
sara.booley@uct.ac.za

2019 Farewells

EPPEI bids farewell to Prof Louis Jestin and Mr Bradley Oaker at the first EPPEI ExCo meeting of 2019

For more information about EPPEI, please visit our website, www.eppei.co.za
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Student interviews
Roxsanne Gordan
Which PGQ programme are you currently
enrolled in?
Postgraduate Diploma in Power Plant Engineering at UCT

Why did you select this specific PGQ programme
offering?
I currently work as a system engineer at Koeberg Power Station
and I’ve always wanted to further my studies in my field of work.
This program was one of the first part-time opportunities
provided by EPPEI and I felt the need to seize this opportunity
as it would be beneficial to both myself and the company. I
could now work and study, concurrently, in a specialised field;
relating to my current job.

Which specific courses/modules have made an
impact on your current job, and how?
I consider Behaviour of Materials as one of my favourite modules
thus far. I had very little insight with regards to the behaviour
of power plant materials when I started, however, I had found
an interest in how one type of material can display different
mechanical properties depending on its microstructure. It has
definitely given me an engineering appreciation for the work
that Metallurgists do on plant and it has allowed me the
understanding of the different phenomena that occurs on the
plant, especially relating to material condition.

Which modules do you see as being beneficial to
your long-term career goals?
I believe that Behaviour of Materials and Turbine Engineering
will strengthen my technical skills in the work place. I strongly
believe that it will support me in my aspirations of becoming a
senior engineer, giving me the edge I need to further develop
my career.
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Technical Leadership is another module that I can also foresee
as being beneficial in the long-run. I’m looking forward to it this
semester.

How did/do you manage the workload of studying
and working at the same time?
I have an amazing support structure at home as well as at work.
As long as one stays up to date and current with the workload,
working and studying is manageable. One does have to put in a
lot of time and effort though.
I do believe that I have managed my time well and worked hard
to meet deadlines to produce good results at work and with
my studies.

What advice would you impart to someone who
is considering doing a PGQ?
•
•

•

Have a good support structure.
Make sure that you have a strong interest in what you
will be studying, it will make everything you’re doing feel
effortless.
Put in the time and you will definitely see the results you’re
aiming for.

Koos van Rooyen
Which PGQ programme are you currently
enrolled in?
Postgraduate I was in the process of registering for my Masters
in Smart Grid Technologies, however due to money constraints
Eskom put the Masters and Doctors studies on hold.

Which PGQ programme have you recently
completed?
PG Dip Mechanical Engineering (Renewable Energy)

Why did you select this specific PGQ programme
offering?

Which modules do you see as being beneficial to
your long-term career goals?

Electrical energy as we know it where Eskom was the sole
supplier of electricity, except for a few municipalities, has
changed. South Africa’s energy mix currently consists of the
majority coal fired power stations owned by Eskom and then the
newly introduced Independent Power Producers who brought
renewable energy with their own challenges.These changes and
challenges intrigued me and with the introduction of the PG.
Dip in Renewable Energy at Stellenbosch University it was the
perfect opportunity to invest my time not only to gathering
back ground on the technology but also gain an qualification.

The above mentioned modules will also form the basis of my
research and future career as I believe this is the path Eskom will
follow considering the large scale growth in renewable energy
set in the Integrated Resource Plan 2018.

Which specific courses/modules have made an
impact on your current job, and how?
The modules that stood out the most were Introduction
to Photovoltaic Systems, Large Scale Storage Systems and
Integrated Supply Technologies. These modules equipped me
to deal with daily queries from Eskom supplied customers and
in the strategic planning on how Eskom should get involved in
the renewable market. Storage systems will become one of the
future technologies that could assist Eskom in the variability of
renewable energy and transmission and distribution network
upgrade deferral.

How did/do you manage the workload of studying
and working at the same time?
Being productive within the time limitations in both my work
load and studies were the key to my success. Time was limited
and I had to make sure that when I spend the time per discipline,
I had to spend it well.

What advice would you impart to someone who
is considering doing a PGQ?
If the opportunity knocks at your door please grab it with both
hands.The PGQ is worth the effort and will open a new path in
your career. The time spend in building your career will always
reap the benefits.
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Nikki Basson
Start date: February 2015
Completion date: June 2018
University and SC: University of Cape Town, Energy Efficiency (ATPROM)
Academic Supervisors: A/Prof Wim Fuls
Research topic title: Studying water-wedging as a cause for short term
overheating in the boiler of a coal-fired power plant

What and/or who was your greatest motivation
when times became tough during your studies?
Completing my Master’s degree has always been a part of my
long term career plan. I realized that I wanted to become a
lecturer in 2013 and I knew that post-graduate studies were the
way to get there. This was a constant motivator – knowing that
I was always working towards my goal.
In the same year that I started my Master’s degree, I had also just
started my first job as a plant engineer at Lethabo Power Station.
In a way, my studies helped me to become more knowledgeable
in my job, driving me to always ask more questions and learn
from experienced people within the organization. I was also
motivated by the idea that my research could provide Eskom
with a better understanding of a topic that was critical to the
company.

Who supported you from a personal perspective?
I am fortunate enough to receive unfailing support by my close
family members. My husband took over my household chores
on the days that I was running an endless number of simulations
for my research.

My parents transported me from the airport and allowed me
to stay in their home when I visited the campus in Cape Town.
My father, especially, was always there to help me with my
academic questions.
My supervisor also supported me by being available for
questions during non-business hours. This was invaluable to me
as a part-time student.
Needless to say, I have a very strong support system and I am
endlessly grateful for that.

Advice to other students thinking of studying and/
or those who are currently studying?
Choose a topic that you truly want to learn more about,
because you will be staring at that topic for the next two to
three years of your life.

Highlights during your studies
Presenting at the EPPEI student workshop in 2017 was
definitely a big highlight for me. It forced me to present my ideas
to a room full of critical-thinking people from whom I could
receive feedback. It was also at this point that I realized that my
research was coming together as a single accomplishment and
also nearing an end.

How do you see your career evolving since having
completed your studies?
I am lucky enough to say that my career has already evolved
from my studies. I have recently departed from Eskom and am
now a lecturer at the University of Witwatersrand. I would not
have been able to achieve this without my post-graduate degree.
I know both my studies and my previous work experience is
going to be valuable to my future career.
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The inception of EPPEI
Eskom operates highly complex and integrated plant and systems that demand highly skilled
and competent technical practitioners to deal with the challenges that come with operating
these plants, particularly when many of these plants are nearing the end of their design life.

A

geing plants pose many challenges when it comes to
availability and reliability, and the complexity of faultfinding when plant systems are highly integrated and
dependent on one another is a major challenge.

studies at Nelson Mandela University and oxide analyses at
the University of the Free State. He will graduate at a UCT
ceremony in July 2019, after starting in 2013.

For this purpose, the Eskom Power Plant Engineering Institute
(EPPEI) Programme was established, as a strategic initiative
covering highly specialised engineering training interventions
for technical practitioners. Careful identification of critical
competency development areas led to the establishment of
eight specialisation centres where research and training are
focused on developing the required practitioner skills.
In this article, we showcase the successes of the EPPEI
Programme since inception and the quality of research outputs
delivered by our EPPEI students who truly do us proud!
The EPPEI Programme has seen the successful graduation of
175 students, with 149 master’s degrees and 26 doctorates,
of whom 52% are Eskom students, and 17% of the graduates
being female.
Close collaboration with SMEs, technical centres of excellence,
and the Eskom SCOT committees has ensured delivery of
research outcomes within the EPPEI specialisation centres that
assist the business in dealing with key Eskom challenges.

Ryan Matthews

Andre Govender

These include reduced plant productivity, increased mill
maintenance, and reduction in pulverised product (pulverised
fuel) quality. The latter is a critical parameter in ensuring safe,
reliable, and efficient combustion.
The research done by Andre delivered a methodology for mill
condition monitoring to identify mill conditions for improved
operation and required maintenance prediction. It also proposed
identification, testing, and implementation of a measurement
system within the harsh mill environment in aid of predicting
mill condition.

We are proud to announce
that Ryan Matthews (an
EPPEI student from Koeberg)
is our latest graduate and
has successfully obtained a
PhD degree for his thesis on
“Oxidation kinetics of 316L
stainless steel in the pressurised
water reactor environment”.
Candice Stephen

His research entailed the development of a model of intergranular
oxidation that could establish a more comprehensive model
that could be used to predict the time to initiate cracks in
primary water conditions.
The nature of his research required lengthy exposure tests at
EDF (in France), and despite being required to resume full-time
employment in 2016, he diligently pushed on and made use
of annual leave periods to complete the required microscopy

Coal-fired power plants supply
almost 90% of South Africa’s
total electricity requirements.
The current economic climate
has forced Eskom power stations
to operate using substandard
quality coal, leading to several
operational setbacks.

Wet flue gas desulphurisation
(WFGD) systems are the largest
consumers of water in power
plants fitted with dry-cooling
technologies (60% of total water
consumption). Flue gas cooling
upstream of the WFGD plant
can result in water savings.

A techno-economic assessment for cooling options with heat
integration for existing power plant systems was conducted to
evaluate the application feasibility at power station options. Flue
gas cooling through heat recovery options evaluated, include
flue gas reheating and boiler feed water (FW) heating. A WFGD
process model (WPDM) was developed by Candice, and the
outputs of the technical assessment were used to develop
capital and operating cost estimates.
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Ouma Bosaletsi

The South African power
utility is currently experiencing
flat to declining load growth
due to changing customer
energy consumption behaviour,
energy efficiency programmes,
distributed generation, and
the downturn in the country’s
economy.

The number of rooftop solar PV installations is expected to
grow rapidly due to falling PV panel prices, the increasing price of
electricity from the power utilities, and supporting government
policies. The power utility is thus faced with two fundamental
challenges: retaining existing customers and capturing new
markets to increase electricity sales.
The growing electric vehicle (EV) market presents a strategic
opportunity for the power utility to increase electricity sales
through supplying EV recharging energy requirements. The
research conducted by Ouma showed that by optimally
managing EV load through cost-reflective dynamic tariffs, the
power utility might flatten the demand profile by shaving peaks,
filling valleys, and allowing efficient use of excess available energy
generated from renewable energy sources.

Dr Amesh Narain Singh

Most generator rotor units in
Eskom are reaching the end of
their active life cycle and will need
to be rewound, modernised, or
replaced. The study addressed
critical gaps and provided insight
into generator rotor age-related
breakdown mechanisms and
causes that would result in the

formulation of maintenance and repair strategies to increase
the running life of the units until Eskom’s fleet modernisation/
rewind activities had been completed.
The research by Dr Narain Singh supported the development
of improved maintenance strategies to extend aged generator
rotor operational life.
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The focus of the research
conducted by Steven was to
understand how the efficiency
of the boiler feed pump (BFP)
changed with time, resulting
in increased clearances and
an increase in auxiliary power
consumption.
Steven Mortlock
An in-depth analysis of the efficiency degradation was done
to understand the factors contributing to these changes and,
specifically, the change in-leakage rate and friction in the annular
seals of the impellers and balance devices.
The optimum time to refurbish a BFP was calculated for each
specific power station, which can effectively be used to manage
the life-cycle cost.

Charlene Govinden

A research study was conducted
by Charlene to evaluate the
accuracy of the multipoint
oxygen (O2) measurement system
installed at Lethabo Power
Station.The results indicated that
these errors could be reduced
by adopting the common
sampling pipe design.

It was also ascertained that operating Lethabo boilers at
a minimum of 2% O2 would ensure safe operation. CFD
simulations, furthermore, showed that boiler air ingress had a
negative impact on the O2 distribution at the economiser outlet
ducts and exacerbated O2 stratification.

Investment in the EPPEI Programme has already paid off handsomely, with a number of the
EPPEI Eskom alumni actively participating in the Generation 9-point Recovery Plan in the “Fix
new plant” Initiative, which focuses on addressing major defects and plant challenges at Ingula,
Kusile, and Medupi Power Stations. These individuals are also supporting the “Reduction of
partial load losses” Programme at selected power stations.
An example of the EPPEI collaboration with the business is the
stress corrosion cracking (SCC) that was identified in Kendal LP
Rotors 1 through 4. The SCC propagation rates suggested that
if the problem was not addressed, it might require major repairs
or rotor replacement in the long term.
eNtsa at Nelson Mandela University has developed a technique
to perform either preventative or crack removal serration
grinding on all identified stages of the rotors. This preventive
grinding can be used to reset the SCC lifetime back to Day 0.
Preventive machining on LP1 and LP2 was completed within 27
site days, running two shifts a day, weekends included.
This eliminated the requirement to possibly ship the rotors out
of the country for machining purposes, shortening time out of
service and significantly reducing repair and overall life-cycle
cost. An estimated deferred capital expenditure of in excess of
R160 million for Eskom was achieved by this initiative.
An EPPEI task force has been established to provide dedicated
support on Eskom challenges; the team is comprised of Eskom
SMEs and EPPEI alumni and academics charged with a duty to
evaluate plant challenges (for example, partial load losses and new
plant reliability and availability) and then work closely with Generation
system engineers at power stations to address root causes.

Kendal rotor serration
grinding at the
Rosherville Rotek
workshops.
This work involved close
collaboration between
EPPEI partners and
Eskom stakeholders
(RT&D, Group Technology
subject matter experts,
and the Rotek team).

Get in touch....
Eskom Academy of Learning

EPPEI CMT Offices

Eskom Power Plant Engineering Institute (EPPEI)
Dale Road, Halfway House, Midrand 1685
Tel: +27 11 651 6978
www.eppei.co.za

Maintenance Place, Madiba Circle West,
Upper Campus, University of Cape Town,
Rondebosch, 7700

Roman Pietrasik: Senior Advisor
Eskom Academy of Learning (Midrand)
Tel: +27 11 651 6987
Email: PietraWR@eskom.co.za

Sara Booley-Davids: EPPEI Administrator (UCT)
Tel: +27 21 650 2043
Email: sara.booley@uct.ac.za
Bernadene Minnaar: EPPEI Administrator (UCT)
Tel: +27 21 650 2037
Email: bernadene.minnaar@uct.ac.za
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