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ABSTRACT
 
The renewable energy programme arising from 
IRP2010 is reviewed.  It is an adventure based upon 
attempts to turn a scenario (which describes what 
might be possible) into a plan (which describes what 
might be practical). An assessment of the 
implementation of the plan thus far suggests that we 
will gain about 575MW of generation capacity at a 
cost of R75 billion, which will create challenges in the 
operation and maintenance of several new 
technologies and significantly increase the cost of 
electricity. One of the challenges will be to integrate 
the renewables into the existing national grid. 
Exploring these challenges reveals that, while the 
comparatively modest level of renewable energy from 
Rounds 1 and 2 will probably achieve carbon 
reductions, higher penetration carries the threat of 
actually increasing the carbon emissions. It is 
concluded that additional renewable capacity should 
be carefully monitored to ensure that we do not regress.   
 
1.  INTRODUCTION 
 
The Department of Energy has developed an Integrated 
Resource Plan, IRP 2010, which was approved by Cabinet 
in a policy adjusted form in March 2011 [1]. IRP2010 has 
launched South Africa on a renewable energy adventure 
that should by 2030, see some 15% of our demand met 
from renewable sources other than nuclear. The 
Department of Energy has been pursuing this with 
commendable energy, and already approved bidders for 
1049MW of photovoltaic energy, 200MW of 
concentrated solar power 1197MW of wind power and 
14MW of mini-hydro power. The total capital cost of this 
exercise is R75billion, and the average cost of generation 
will be R1.65/kWh, with a low offer of R0.89/kWh for 
some of the wind power.  The Department has approached 
some of the successful bidders in the first round to see if 
they are agreeable to reducing their costs more in line 
with the offers achieved in the second round, so the cost 
of power offers may change.   
 
There was some disappointment in the process. According 
to an assessment made independently by SANEDI [2, we 
will source only 31% (R23bn) of the capital cost locally. 
While there will be some 20500 jobs during construction, 
there will only be about 735 long-term jobs. This is 
somewhat lower than the European Wind Energy 
Association’s view [3] that only about 9% of jobs are in 
operations – most are in manufacture (37%), components 
(22%), development (16%) and installation (11%).    
 

Internationally, grids with as much as 15% renewable 
energy (other than hydroelectricity) have faced challenges 
due to the intermittency of supply. They have largely been 
able to cope due to extensive interconnection of national 
grids. This allowed the export of a surplus without 
difficulty (although not necessarily without cost!). Thus 
the laudable ambition to have as much as 15% of the 
South African supply by 2030 from renewable sources 
other than hydro means that not only will the grid face 
challenges, but also that the solutions applied elsewhere 
will not be applicable.   
 
The ambition arises from a desire to reduce South 
Africa’s carbon emissions.  There is no doubt that our 
emissions are high when measured against the GDP 
created by the use of energy.  However, this could be the 
result of low growth in GDP rather than high inherent 
consumption of fossil fuels.  When the carbon emissions 
are measure per capita, we are 42nd in the world, as shown 
in Figure 1. 
 
This is not out of line with the size of our economy, when 
it is realized that Australia, USA, Canada, Russia, 
Germany and Japan are nations that are among those with 
larger per capita emissions than ourselves. 
 
It is therefore worth examining why we have the ambition 
to reduce our carbon emissions by introducing a 
significant fraction of renewable energy into our supply, 
and whether we can realize these ambitions.  
 
2. THE DRIVER TOWARDS LOW CARBON 
 
The rationale behind our moves to reduce our carbon 
emissions is contained in the Long Term Mitigation 
Scenarios [4]. Unfortunately, this was accepted without 
proper public discussion – the initial presentation to 
legislators was marked “Confidential” [3]. The baseline 
scenario was striking: 
“Growth without Constraints is one in which emissions 
continue to be dominated by energy.  Electricity 
generation accounts for 45% of greenhouse emissions in 
2003 declining to 33% in 2050.  The declining share is 
due to emissions growth in liquid fuels plants, with five 
new coal-to-liquid plants.” 
 
Five new Sasols can only be described as a very, very 
extreme position – Business Unusual, perhaps.  However, 
such things are permissible in scenario planning, in which 
one seeks to explore what might be possible, not what 
might be affordable. 
 



 

 
Figure 1. Emissions of carbon dioxide per capita by nations of the world, 2010 (Source: World Bank Development Indicators) 

But if this seems extreme, consider the other part of the 
equation, Required by Science: 
“The IPCC tells us that reduction by 2100 of between -
60% to -80% must be achieved. The burden sharing 
between nations of this target is the subject of the 
international negotiations. In this Scenario, the burden 
taken up by South Africa is not exact, but is seen rather as 
a target band ranging between -30 and -40% from 2003 
levels by 2050, assuming a burden-sharing discount, 
which would in itself be tough to negotiate. In this 
Scenario South Africa joins the world community in 
taking similar actions to stabilise GHG concentrations.” 
That was 2008.  Come 2009, and COP15 in Copenhagen 
saw South Africa make some commitments, contingent 
upon financial and technical assistance (which is 
presently conspicuously absent). 2010 and COP16 in 
Cancun saw negotiations stall.  2011 and COP17 in 
Durban had the interesting decision to delay actions until 
2020, provided that agreement on the necessary actions 
could be reached by 2015. 2012 saw Rio+20, and it would 
not be an understatement to say that it was a failure. The 
dream of burden sharing by nations to achieve any 
significant reductions by 2050 needs serious 
reconsideration. 
 
In spite of this, the Required by Science scenario became 
the prime driver for IRP2010. The rationale for including 
a significant fraction of renewable energy other than 
hydro was a desire to achieve emissions from the 
electricity sector of <271 million tons of CO2 by 2024. 
 
There have to be major questions about driving a plan 
from a scenario.  Scenarios by definition pay no attention 
to economics.  Plans should consider economics.  This 
flaw may be fatal either to the achievement of IRP2010 or 
to the economy of South Africa – or both! 
 

3. IRP2010 
 
The development of the Integrated Resource Plan 2010 
was an extraordinarily transparent process for much of its 
course. To some extent, IRP 2010 is the expression of a 
dream, the Required by Science scenario. However, the 
Cabinet gave the dream its blessing in March 2011 [1].  
Cabinet took four policy decisions in finalizing IRP 2010. 
They were: 
� A commitment to a full nuclear fleet of 9600 MW. 

This was taken to provide acceptable assurance of 
security of supply in the event of a peak oil-type 
increase in fuel prices and ensure that sufficient 
dispatchable base-load capacity was constructed to 
meet demand in peak hours each year; 

� A commitment to reduce emissions from the energy 
sector to 271Mt carbon dioxide equivalent by 2030. 
This resulted in advancing new coal-fired generation 
to 2019-2025, but operating existing coal-fired 
generation at lower load factors to accommodate the 
new coal options to achieve the target; 

� The importation of 1200MW of coal-fired generation, 
with the carbon emissions from the imported coal-
fired generation being added to local emissions; and 

� Confirmation of plans to save 3342MW of generation 
capacity by 2020 through demand-side management 
of efficiency. (It had been suggested that this could be 
increased.) 

 
Table 1 gives the result of the policy-modified Plan. 
4759MW of hydropower, 9200MW of wind power, 
1200MW of concentrated solar power, 8400MW of 
photovoltaics and 465MW of ‘other’ power are to be 
added, to a total of 89.5GW of generating capacity, of 
which 56GW are new build. 18GW of the new build was 
committed at the time the Plan was agreed by Cabinet. 
 



 

Table 1 Policy-adjusted Integrated Resource Plan 2010, as 
approved March 2011

 Total 
generating 
capacity in 
2030, MW 

Capacity 
added 2010 
-2030, MW 

New 
capacity
options 

2010 -2030, 
MW 

Coal 41071 16383 6250 
OCGT 7330 4930 3910 
CCGT 2370 2370 2370 
Pumped
storage 

2912 1332 0 

Nuclear 11400 9600 9600 
Hydro 4759 2659 2609 
Wind 9200 9200 8400 
CSP 1200 1200 1000 
PV 8400 8400 8400 
Other 890 465 0 
Total 89532 56539 38248 
 
4. PROGRESS TOWARDS IMPLEMENTING 

IRP2010 
 
Soon after the Cabinet’s decision, the Minister of Energy, 
in consultation with the National Energy Regulator 
[NERSA] set up a plan to procure 3725MW on new 
generation capacity by 2016. This was fleshed out as: 
� 1000MW of new coal-fired generation;
� 1200MW of wind energy
� 150MW of concentrated solar power
� 1500MW of solar photovoltaics
 
However, at some stage the Department increased the 
renewable component to 3625MW [5]. The basis for this 
increase has not been identified.  Moreover, there does 
not appear to be any progress on the 1000MW of coal-
fired power, 500MW of which was due to come into 
operation in 2014. 
 
The Department issued invitations to bid for the 
renewable portions in early August 2011; held a bidder’s 
conference in September; closed the first bidding window 
in early November; and announced the successful bidders 
in early December.  Twenty-eight bids were selected out 
of 53 offers, and the successful bidders were required to 
reach financial closure on their projects by June 2012. 
The second bidding window followed a similar process, 
and closed in March 2012. The results were announced in 
May 2012. There were 79 offers of which 19 were 
accepted, and these have until December 2012 to achieve 
financial closure. 
 
Thus at present, the two rounds of bidding have resulted 
in the offers summarised in Table 2: 
 

Table 2 Outcome of Independent Power Producer Bidding 
Rounds 

Technology Round 
1 MW 

Price,
R/kWh 

Round 
2 MW 

Price,
R/kWh 

Wind 634 1.14 562.4 0.89 
Conc.Solar 150 2.68 50 2.51 
Photovoltaic 631.5 2.758 417.1 1.645 
Small hydro - - 14.3 1.03* 
*Ceiling price set at Inquiry stage – outcome not known   
The capital cost of Round 1 was R46 billion and that of 
Round 2 R28 billion, or a total of just under R75 billion. 
Of this, only R23 billion (31%) would be spent locally 
[1]. 20 479 jobs would be created during construction, but 
there would be only 735 jobs during operation [1].  The 
average cost of power is R1.705/kWh.  
 
Further rounds of bids are expected, as the total offered to 
date amounts to 2459.3MW against a target of 3625MW.  
 
5. THE IMPACT OF THE ADVENTURE 
 
The various technologies do not yield their installed power 
at all times.  Until they are installed, it is difficult to know 
what their contribution to our energy demand will be.  
However, international experience provides a guide. Table 
3 indicates that for wind a load factor of about 25% is as 
good as can be expected. 
 
There are comparatively few concentrated solar power 
plants operational in the world, and their load factor 
depends on the quantity of thermal storage that is included 
in each system. For a 6h storage associated with a 125MW 
installation, the technical data report underlying IRP2010 
[7] gives an estimated load factor of 36%. One of the plants 
that it is intended to install is significantly smaller, and 
therefore likely to be less efficient, so for the purposes of 
this calculation we will assume a load factor of 35%.  
 
Much of the solar PV is installed in very temperate areas, 
so their load factors are significantly lower than would be 
anticipated in South Africa.  The closest parallel to our own 
conditions is probably a large installation in Arizona, which 
has shown a load factor of 19%. [8] 
 

Table 3. Average load factors determined from annual wind 
power generation [6]

 Installed
MW 

Generated
TWh

Operation,
h

Load 
factor

Canada 5265 8 1519 17%
China 62733 55.5 885 10%
France 6800 9.7 1426 16%
Germany 29060 36.5 1256 14%
India 16084 20.6 1281 15%
Italy 6747 8.4 1245 14%
Portugal 4083 9.1 2229 25%
Spain 21674 43.7 2016 23%
UK 6540 10.2 1560 18%
USA 46919 95.2 2029 23%
RoW 32446 48.5 1495 17%
 



 

The load factors of hydro schemes vary over wide ranges 
and can be as low as 20%.  Small hydro schemes in South 
Africa tend to suffer from highly seasonal flows, so it is 
probably being generous to suggest a load factor of 50%.  
However, as only a small quantity of energy is involved, 
this will not affect the outcome unduly. 
 
Then the average contribution to the national energy 
demand will be ~575MW, or ~23% of the installed power. 
At a cost of R75 billion, that represents a capital cost of 
approximately R130 500/kW delivered. 
 
The various technologies are expected to have significantly 
lower lives than comparable fossil fuel technologies. The 
EPRI report[7], for instance, expects wind installations to 
have a life of approximately 20 years; concentrated solar 
plant about 30 years; and photovoltaic about 25 years.  The 
life of small hydro plant is probably also about 25 years. 
Thus the annual capital contribution for the renewable 
programme of IRP2010, Rounds 1 and 2, on a straight line 
depreciation and neglecting finance charges, would be 
about 130 500/25 or R5200 per kW installed per annum. 
 
A comparison is made in Table 4 of the relative costs of 
conventional coal-fired, nuclear, and the IRP2010 costs. It 
is apparent from the comparison that the nil fuel cost of 
renewable is completely offset by the capital costs of the 
programme. Three factors cause this: 
� The relatively high capital cost per kW installed, 

which is comparable to the cost of nuclear power  
� The relatively low capacity factor compared to base 

load installations, and 
� The relatively low productive lifetime expected for 

renewable energies at this stage of their development.  
 
Table 4. Comparison of coal-fired, nuclear and average renewable 

performance [7] 
  Coal 

with 
FGD

Nuclear Renewables 

Installed
power 

MW 4500 4800 2459 

Capacity 
factor 

% 85% 85% 23% 

Overnight 
cost, 2012 

ZAR/ 
kW 

20000 31000 30500 

Cost/kW 
delivered

ZAR/ 
kW 

23500 36500 130500 

Total cost ZAR 
billion 

90 149 75 

Delivered
power

GWh/a 33530 35765 4958 

Lifetime years 30 60 25 
Capital 
per MWh 
delivered

R/MWh 89 69 605 

Fuel cost R/MWh 146 67 0 
 
Looking to the future and the hopes for a transition to a 
lower carbon economy, there is some possibility that the 

capital costs can be reduced.  This is already happening in 
the case of photovoltaics. There are no significant signs of 
advancement in the solar thermal field.  Wind energy 
currently seems stalled, with at least one of the major 
manufacturers, Vestas, apparently having financial 
problems [9]. Hydropower is a mature technology and the 
opportunities for capital reductions seem small. 
 
The low capacity factors are inherent in renewable 
energies.  It would be ideal if some economic means of 
storing electrons were available.  Solar thermal makes 
some use of thermal storage, and its output is therefore 
somewhat less intermittent than other renewable options, 
but it is still intermittent. There seems little prospect of 
improving the capacity factors significantly. 
 
The lifetime of the renewable energy systems should 
improve with time, but it must be borne in mind that this 
is a relatively new technology.  Wind turbines of 2.5MW 
and higher have been in commercial operation for less 
than 5 years. There have been problems with reduced life 
of subsystems such as, in particular, gearboxes [10]. Solar 
PV systems of multi-MW capacity are also comparatively 
recent.  It was only in 2010 that an 80MW system was 
installed, which was then the world’s largest. Some of the 
more recent technological developments in, for instance, 
thin-film systems have not had extensive commercial 
application at this level. The major lifetime problems, 
however, have been with the electrical subsystems such as 
inverters [11]. Large solar thermal systems have been 
deployed commercially for more than two decades. There 
have not been many installations of the solar tower 
configuration – in mid-2012, there were six installations 
with 59MW output. Concentrated parabolic troughs have 
proved more popular – in mid-2012 there were 43 
systems in operation with 2275MW output [12].   
 
A disadvantage of all mirror-based systems is the need to 
clean the mirrors to maintain efficiency. The water 
needed amounts to about 350l per MWh [13]. As the 
systems are normally installed in areas of high insolation, 
they tend to be both dusty and short of clean water. A 
100MW system will have as much as 100km of mirrors, 
and they will need cleaning about once a week, requiring 
about 2000m3 of water.  
 
A challenge that we face in introducing relatively novel 
technologies into South Africa is to develop the skills 
needed to get the best out of them.  Research into 
technology transfer has shown that even when a 
technology has been fully proven in one location, 
implementing it in a new, remote location will not allow 
the full potential to be realized for several years [14]. 
“The use of new technology is the only factor that is 
associated with bad results in all three dimensions: cost 
growth, schedule slippage and performance shortfalls.”  
The performance problem arises partly from the time it 
takes to develop the skills needed to operate the facility 
reliably.  Part is the time it takes to learn the little tricks 
needed to operate the facility optimally. 
 



 

A further consideration is the scheduling of the renewable 
energy into our supply.  The normal logic is to create the 
base load from the supply source with the lowest variable 
cost, and then to meet the demand with progressively 
more expensive sources, until peak demands may be met 
with the most expensive source of all – which, in our 
case, is diesel-fired gas turbines at about R3.50/kWh. 
 
Applying the same logic to the case of renewables would 
mean that they would form part of the base load. They 
have a very low variable cost because their fuel cost is 
essentially nil. However, renewables have a far higher 
overall cost than the present base-load fleet of generating 
facilities, so they will have a significant impact on the 
cost of electricity. The R1.70/kWh will apply for about 
23% of the time.  In contrast, the gas turbines, costing 
about twice as much, operate less than 5% of the time 
under normal conditions.  To be sure, the very availability 
of the renewable energy may reduce the time for which 
the turbines are needed, but the impact will be minimal.  
In short, the renewable energy adventure will increase the 
cost of electricity. 
 
In sum, the impact of the renewable energy adventure will 
be to: 
� Add about 575MW of generation capacity to our 

supply 
� Divert about R75 billion in pursuit of lower carbon 

emissions from the energy sector (with the subsidiary 
question of whether the money could not have been 
spent better elsewhere) 

� Create challenges in the operation and maintenance of 
several new technologies 

� Introduce a higher-cost component into our base load 
supply, and so increase the cost of electricity. 

 
6. A WILD RIDE? 

One of the challenges of the adventure will be integrating 
a variable supply into a transmission and distribution 
system that is designed and operated for variations in the 
demand.  The challenge is probably best illustrated by the 
case of wind energy.  When the wind speed is low, there 
is no generation and some other source of electrons must 
be found in order to meet the demand. If the wind speed 
then increases, then the other sources must cut back their 
outputs in order to create space for the wind-generated 
supply. Three questions arise: 
1. What other sources of supply are needed to make good 

any loss of wind power? 
2. How far can other sources be cut back when the wind 

blows? and 
3. At what rate are these changes in supply likely to 

occur? 
The first of these questions is answered by considering 
the present situation.  There is always a chance that a unit 
in the supply will become dysfunctional.  Therefore it is 
common to maintain a ‘spinning reserve’ of the same 
magnitude as the largest unit in the system. As long as the 
size of the renewable supply is a fraction of the size of the 

largest conventional unit in the system, the impact on the 
spinning reserve will be small.  However, once the 
renewable supply is of the same magnitude as the largest 
conventional unit, then the spinning reserve should 
increase.   
  
A useful definition of the spinning reserve is [15]: 
The unused capacity which can be activated on decision 
of the system operator and which is provided by devices 
that are synchronized to the network and able to affect the 
active power 
Typically, there is a small amount of reserve in the 
generating system itself.  If the system should start to 
become asynchronous, then the control of the generator 
will adjust as much as possible to restore synchronicity.  
However, the departure may be such that the transmission 
system may call for additional power. This is the true 
spinning reserve. 
 
There are some reasonably widespread rules on the 
magnitude of the spinning reserve. A typical rule is that 
the spinning reserve should amount to �(10L +1502) -150, 
where L is the maximum load on the system during a 
given period. [15] If we assume an ‘average day’ with a 
maximum load of some 30 000MW, this would suggest a 
spinning reserve of about 420MW. This is somewhat less 
than the maximum size of one of our units, but then we 
have some of the largest coal-fired power stations in the 
world. So perhaps a South African rule would be �(10L 
+1502)+150, which would give a more reasonable 
spinning reserve of 720MW. 
 
Now let us suppose that it is reasonably good weather, 
with a strong cooling wind over much of the country and 
clear skies.  The renewable energy presently being 
ordered would contribute about 2000MW (i.e. about 80% 
of the installed power).  However, the wind can change 
quite rapidly, and clouds can build up even over the 
Karoo, so the renewable energy must be at real risk – 
which in turn means the spinning reserve could well be 
needed.  What is the size of this risk? 
 
Figure 2 shows the hour-to-hour variation in generation 
for a widespread network in northern Germany, during a 
single week in April 2012 [16]. 
 

 
Figure 2 Hourly generation changes in a widespread network

 



 

The total installed wind capacity was 1800MW, yet there 
were a number of occasions when the output varied by 
over 900MW from one hour to the next.  
 
Thus it seems our 2950MW of renewable energy may 
need about 1450MW of spinning reserve, or about a 
200% increase in the spinning reserve.  However, the 
spinning reserve of 720MW was calculated on the 
assumption that all 30000MW was non-renewable, and in 
the present scenario there is only 28 000MW non-
renewable, so the spinning reserve would be reduced to 
700MW in respect of the non-renewable portion of the 
supply. Statistical considerations suggest the spinning 
reserve for the combination of renewable and 
conventional power would be �(14502 + 7002) or 
1610MW. 
 
Spinning reserve incurs costs.  Generation facilities must 
be operated below their optimal output.  Assume for the 
purposes of argument that all the non-renewable 
generation were thermal coal-fired power stations.  Then 
the heat load (the coal consumption per unit generated) 
would vary as a function of station load as shown in 
Figure 3. (Calculated from standard load-efficiency 
curves for 37% efficiency at full load for 750MW unit 
and 34% efficiency for 200MW unit). 
 
Our hypothetical 30 000MW of load would have incurred 
a spinning reserve ‘penalty’ of about 2.3% for the 
conventional grid and about 5.1% for the grid 
incorporating a nominal 2950MW renewable energy. The 
heat load on the conventional grid would be about 0.4% 
higher than it would have been without the spinning 

reserve, and about 1.3% higher on the grid with 
renewables. 
 
Thus the unexpected outcome of increasing the quantity 
of renewable energy in an otherwise conventional power 
supply is to reduce the efficiency of the conventional 
thermal power stations.  For low levels of renewable 
power, the reduction in carbon emissions from the 
renewable generation will exceed the relative increase in 
carbon emissions from conventional power stations. 
 
However, as the penetration of renewable power 
increases, the thermal power stations must increasingly be 
operated below their optimum, and, as Figure 3 illustrates, 
the heat load will increasingly suffer. A study of three 
power systems in the US and Europe showed that a small 
amount of wind power had a negligible effect on CO2 
emissions, but that when more than 5% of the energy was 
wind-derived, the inefficiencies in the thermal backup 
system caused the emission of more CO2 than was saved 
by the wind power [17].   
 
While we have tended to concentrate on wind power to 
illustrate the problem, it must not be thought that other 
forms of renewable power are free of these risks.  
Somewhat surprisingly, photovoltaics are even more 
variable. “PV installations can change output by +/-70% 
in a time frame of two to ten minutes, many times per 
day” [18] This is illustrated in Figure 4 for a 13MW 
system. The variation is largely due to the influence of 
clouds, and a degree of smoothing is possible when the 
area of the photovoltaic system is distributed or when the 
total area is of the order of several tens of hectares. 

 
Figure 3 Variation of heat load with station load 

 
Figure 4 Output from a 13MW solar PV installation [19] 



 

Solar thermal in contrast is relatively free of the problems 
caused by intermittency.  Hydro power may be affected by 
the seasons, but is in general free of rapid fluctuations that 
characterize some renewable sources. 
 
A further challenge presented by fluctuations in renewable 
power supply comes from the condition where the demand 
is low and the renewable supply is highly productive. It 
then becomes uneconomic to reduce the power from the 
conventional generation any further, and the excess 
produced by the renewable energy must be dumped or sold.  
Thus situation occurs regularly in Denmark, where wind 
power produces over 20% of Denmark’s annual electrical 
demand, but supplies only 9% of the demand.  The excess 
is exported, largely to Norway and Sweden. These 
countries have extensive hydro power which can be 
reduced rapidly to create space to accept the Danish excess 
[20]. 
 
Fortunately, South Africa has a mitigation potential.  The 
1000MW Drakensberg, 400MW Palmiet and 180MW 
Steenbras pumped storage schemes already provide some 
storage; the 1333MW Ingula scheme will come into 
operation shortly, and the 1520MW Tubatse scheme should 
start construction soon. With 4433MW total, it should be 
possible to accept a similar quantity of the highly 
intermittent renewable sources without undue difficulty.   
 
However, the system requires careful analysis, which will 
become possible once the characteristics of the renewable 
energy supply are better known. Renewable energy has 
aroused great expectations.  Practice has not necessarily 
confirmed those expectations.  Figure 5 shows the rough 
ride the Texas power system suffered, when, for over a 
week, demand and wind supply were badly out of phase. 

 
Figure 5.  Mismatch between wind supply and electrical 

demand over eight days. [21]
 
7. CONCLUSION 
 
South Africa has embarked on an exciting adventure in 
renewable energy.  Phases 1 and 2 have resulted in offers 
of nearly 3000MW of renewable energy, primarily 
photovoltaic and solar.  While this will make a much-
needed contribution to our power supply, it will barely 

account for one annual increase in demand.  The capital 
costs are high, and the resultant costs of electricity are also 
high.  
 
Introducing this technology into the South African market 
will not be without its challenges.  We will have to learn to 
operate and maintain these new assets and to build the 
supporting supply base.  One of the more interesting 
challenges will come from learning to integrate these 
variable sources into our national grid in ways that will not 
adversely affect the reliability of the supply.  We have also 
to learn to operate our grid in such a way that the hoped-for 
carbon benefits materialize.  It seems likely that there will 
be a benefit at the small degree of penetration that Phases 1 
and 2 of the IRP2010 programme will involve, but later 
phases will have to be carefully monitored to ensure that 
we do not regress.   
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