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⎪ Sustainable energy and energy management ⎪

M
any African countries, notably 
South Africa, operate in coal-
fired energy economies. Energy 
constraints have historically 

been a major inconvenience in South Africa, 
despite Government having gone a long way 
in dealing with the energy shortages in the 
country but also diversify energy sources to 
more sustainable alternatives. 

Hydropower is part of South Africa’s long-
term energy master plan, with the goal of 
sourcing 2 600 MW of hydro-electric capac-
ity from the Southern African Development 
Community (SADC) region. While private 
sector investment in the Independent 
Procurement Programme continues to oper-
ate under uncertainty, a few local hydropower 
plants have recently received international 
recognition, marking a stamp of approval for 
the progress of the local industry.

One of Aurecon’s clients has been awarded 
a 2017 Monsonyi Award for Excellence 
in Hydropower from the International 
Hydropower Association (IHA). Presented 
to Anton-Louis Olivier, managing director 

Several of Aurecon’s local hydropower development 
clients, including Renewable Energy Holdings (REH), 
have recently received international recognition for their 
successes, marking a stamp of approval for the progress 
of the hydropower industry in South Africa.

Winning the case for small hydro
Can South Africa’s highly successful 
Renewable Energy Independent Power 
P r o d u c e r  P r o c u r e m e n t  P r o g ra m m e 
(REIPPPP) be made even better? One man 
certainly felt it could be if changes were 
made to the network requirements for 
small hydro. 

The REIPPPP has stimulated an invest-
ment commitment by the private sector in 
excess of US$14-billion, and the award of 64 
projects predominantly in wind and solar. But 
small hydro, a valuable source of renewable 
energy for countless millennia, was at risk 
of losing out!

Jimmy Goulding, a technical director 
and electrical technologist with Cape Town-
based Energy Unit of global engineering and 
infrastructure advisory company, Aurecon, 
championed the cause of small hydro in a 
determined effort to ensure its rightful place 

in South Africa’s energy future.
“In 2014, I considered that if improve-

ments were made to the newly introduced 
Version 2.8 Grid Code for Renewable Power 
Plants (RPPs) to make the Code more com-
patible with viable small hydro technology, 
it would open the door to small hydro devel-
opment in our country,” says Goulding. “The 
necessary changes, as I saw them, specifically 
related to the Grid Connection Code for RPPs 
connected to South Africa’s electricity trans-
mission or distribution system, as well as the 
clauses in the Code relating to meteorological 
data requirements and forecast data.

“Everybody in the industry understood 
that changes to the Code were required to 
ensure small hydro was a viable option un-
der the REIPPPP. With years of experience 
in both hydro and Grid Code compliance, 
Goulding stepped forward and set out to 

develop recommended changes to the Code 
for discussion with the National Energy 
Regulator of South Africa (NERSA) and the 
South African power utility, Eskom,” com-
ments Paul Nel, Aurecon’s unit manager for 
Energy & Resources, Cape Town.

The introduction of the REIPPPP Code 
was achieved with admirable speed, and 
reflected the fact that wind and solar power 
would be the major renewable contributors 
to the electricity grid. Consequently, the 
drafting of the Code was based on inverter 
type technologies, whereas, unlike wind and 
solar, hydro generators are synchronous 
machines. This fundamental technical is-
sue, among others, was at odds with the 
requirements of the Code and effectively 
constrained the development of small hydro.

“Once wind and solar were successfully 
on track, it was a case of drawing the at-
tention of the authorities to the fact that, 
although of lesser potential, small hydro 

Anton-Louis 
Olivier, managing 
director of 
Renewable 
Energy Holdings 
(REH).

The Sol Plaatje mini-hydro station.

African hydropower plant 
achieves international recognition

of Renewable Energy Holdings (REH), at the 
World Hydropower Congress, which was 
held in Addis Ababa from 9 to 11 May, the 
award recognises individuals within IHA’s 
membership for outstanding contributions 
to the sector.

“I am honoured to win this award,” said 
Olivier. “Huge potential exists for hydropower 
development in Africa and we have achieved 
many notable goals over the past decade. I 
would like to thank my team at REH as well 
as all of the technical advisors, engineers, 
consultants and stakeholders that helped us 
bring our visions to life.” 

REH is one of the first independent power 
producers (IPPs) in South Africa. The company 
develops hydropower plants from the green-
field stage through to financial close and also 
operates the plants. Since 2002, Aurecon has 

partnered with the company and together 
the firms have successfully developed and 
implemented three small hydropower plants: 
Stortemelk Hydro and, as elements of the 
Bethlehem Hydro Project, Merino Hydro and 
Sol Plaatje hydropower stations, as well as 
currently working on several other schemes.

The Bethlehem Hydro Project was initi-
ated to generate renewable electricity from 
the constant flow of water, which runs into 
the Ash River as part of the Lesotho Highlands 
Water Project. Aurecon was appointed to 
undertake the project management, detailed 
design, construction supervision, ECO moni-
toring and contract administration duties for 
Merino and Sol Plaatje mini-hydro stations 
after completing the feasibility study in 2002, 
and assisting with environmental approvals 
for the project.  The two sites were commis-
sioned in 2009 and 2010 respectively.

The Stortemelk hydropower plant, devel-
oped under a Project Finance structure, has an 
installed capacity of 4.4 MW and operates as a 
run-of-river power station with an estimated 
annual output of 28  GWh. A single vertical 

Kaplan turbine was installed in a powerhouse alongside the existing Botterkloof 
Dam, situated on the Ash River in the Free State province of South Africa. 

Aurecon acted as the EPCM contractor on the project and was responsible 
for the entire project management, detailed design, construction supervision, 
ECO monitoring and contract administration, as well as the Health & Safety 
oversight. The construction commenced in October 2014 and 22 months later 
reached commercial operations date in July 2016, on time and within the project 
budget, without using any of the project contingencies.

“We are proud to have been involved in these projects, which delivered many 
firsts for hydropower stations in South Africa,” says Bertrand Rochecouste 
Collet, technical director, Aurecon. “Aurecon’s professional relationship with 
REH Power Development over the past 15 years has been extremely rewarding 
and we look forward to working with them on several new hydropower projects 
in the future.”

Aurecon engineer, Ross Mahaffey, who attended the 2017 World Hydropower 
Congress on behalf of the Aurecon team, commented on the company’s long-
standing involvement in hydropower, saying: “Developers face a number of 
challenges with regard to implementing hydropower projects in South Africa and 
it is crucial that we share our experience and findings at international platforms 
such as the World Hydropower Congress. 

“With over 75 years of experience in providing design and management ser-
vices for all types of dams and hydropower, the company, with its fully in-house 
expertise, is well-positioned to help clients with everything from specialist engi-
neering and logistics to interconnections facilities, licences and Power Purchase 
Agreements,” Mahaffey concludes. q

could have a worthwhile future. Especially 
considering that, unlike wind and solar, hydro 
has very high levels of availability that could 
be unlocked if certain changes were made to 
the Code,” says Goulding.

The key issue with the Code was that it 
required a hydro facility to stay connected 
to the grid under some specific network dis-
turbances, which would have been extremely 
complicated given the different nature of 
these types of machines.  

“To comply with the Code, small hydro 
units would have had to be designed with 
massive flywheels to ensure they had 
enough momentum to ‘ride through’ the 
faults. Ultimately, this would have made the 
designs exorbitantly expensive and unfea-
sible,” explains Goulding. “Other issues that 
I felt needed to be raised included the way 
energy forecasts had to be done based on 
meteorology that was incompatible with the 
characteristics of small hydro generators.”

After pursuing a lone campaign for a 
considerable time, the value of Goulding’s ex-
pertise began to be appreciated and he was 
asked to chair a small hydro work group to 
discuss his proposals with the system opera-
tor Eskom. The engagement process started 
in November 2014 and presentations of pro-
posed amendments for the Code were made 
to the Grid Code Advisory Committee and 
an industrial expert team in October 2015. 

Once these two bodies accepted the 
proposals, they were drafted by Eskom into 
a new Code for presentation to NERSA for 
their approval. This led to a proud day for 
Goulding, when the Version 2.9 revision of 
the Grid Code was published in November 
2016.

“I believe a key lesson learned is that, too 
often, problems such as the issues I had with 
the Grid Code for small hydro facilities are 
dismissed as the government’s problem,” 
says Goulding. “Eskom and NERSA are to be 

commended for their willingness to work 
with industry experts to develop regulatory 
Codes that facilitate beneficial technological 
development. It is tremendously important 
for the private sector to be actively engaged 
in helping to define this country’s energy 
future,” he concludes.

“We congratulate Jimmy Goulding on a 
remarkable achievement. He has established 
himself as an industry leader in this field 
and his individual services are being sought 
by Aurecon’s clients,” says Nel. “There are 
currently four small hydro projects in South 
Africa that have either been developed or 
are being developed and will benefit directly 
from the ‘Goulding’ changes to the Code, 
saving developers millions of rands in engi-
neering design and compliance mitigations. 
Most importantly, small hydro has come in 
from the cold and future development is now 
realistically possible and financially viable,” 
he adds. q
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