
Briefing note: Systems approach  Clyde Mallinson. 10 April 2021
  

 1 

 

Briefing note: A systems approach to the South African electricity-supply crisis: 
Unpacking the results of the Risk Mitigation Independent Power Producers 
Procurement Programme (RMI4P) 

 
 
 
 

Executive summary 
 
An alternate emergency procurement programme that provides new 
energy generation is demonstrated. The programme addresses 
chronic supply shortages by recommending new build at a scale that 
has been widely acknowledged as the minimum required to meet the 
existing shortfall. A key feature of the proposal is that full use is made 
of available System assets, allowing all new generation or storage 
assets to make the most effective use of the System’s diversity, brought 
about by its inherent interconnectedness.  
 
This full systems approach allows for 30 TWh per annum (or more) to 
be procured at an estimated tariff of R0.61/kWh, or 39 percent of the 
weighted average tariff (R1.58/kWh) of the winning bids in the risk 
mitigation independent power producers procurement programme 
(RMI4P). 
 
Importantly, 10 TWh of the 30 TWh, or the equivalent of the output 
of the RMI4P, will meet all of the requirements of the RMI4P, and 
guaranteed dispatchable supply of 2000 MW from 05h00 to 21h30 
will be available, each and every day of the year.  
 
Regarding infrastructure, this proposal will result in an almost 
fourfold increase in infrastructure spend as compared to the RMI4P, 
boosting economic recovery, and leading to an order of magnitude 
more jobs created, for a similar monetary commitment of treasury-
backed power purchase agreements.  
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Introduction 
 
Alleviating the electricity-supply crisis in South Africa in the quickest, most cost-effective 
manner, requires a systems approach. In this context, the “System” refers to all the assets of 
the existing electricity generation, storage, transmission and distribution infrastructure. In 
addition, the System has various demand side management (DSM) responses available. These 
include interruptible contracts, as well as load management systems such as geyser control 
systems. For context, in many of the Eskom media briefings, it is stated that the System is 
under immense pressure, or that the System requires topping up of emergency reserves, a 
reference to the replenishment of pumped storage dams, or diesel storage tanks.  
 
The Risk Mitigation Independent Power Producers Procurement Programme 
(RMI4P)   
 
The results of the RMI4P provide a benchmark of what is achievable from a tariff 
perspective, with a variety of different technologies and technology mixes (Table 1). However, 
the results are a benchmark for the specific case when a systems approach has not been 
adopted, or in fact allowed. Firstly, different facilities within single project bids make no use of 
the diversity that an interconnected System provides, as the rules disallow such interaction. 
Secondly, there is no System interaction among different projects, and projects are treated as 
separate generation “islands”. Thirdly, there is no complementary or mutually beneficial 
interaction among any of the projects or project facilities with the full range of System assets. 
Finally, there is general agreement that within the interconnected System assets and the loads 
that they service, an additional amount of at least 30 TWh per year of new generation 
capacity is required as soon as possible, to overcome load-shedding and reduce the need to 
operate expensive diesel-fired open cycle gas turbines.  
   
Table 1. Statistics from the winning bidders in the RMI4P. Weighted average tariff = R1.58/kWh 

 
BESS = battery energy storage system 

 
Winning RMI4P projects:

Installed capacity per technology

LNG PV Wind Diesel/LPG BESS

Winning RMI4P projects:
Contracted capacity

KP Coega KP Richards Bay
KP Saldana Mullilo Total Coega
Mulilo Total Hydra Omoyilanga
Oya ACWA
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3 Karpowerships 1220MW: 1220 LNG     Tariff R1.55/kWh 
          

 
 

Mulilo/Total Coega 198MW: 198 LNG, 216 PV   Tariff R1.89/kWh 

    
  

Mulilo/Total Hydra 75MW: 216 PV, 20 gas/diesel, 150 BESS  Tariff R1.52/kWh

  
   
 
 Omoyilanga 75MW: 138 PV, 77 wind, 12 gas/diesel, 75 BESS  Tariff R1.72/kWh 

   
 
 Oya: 128MW, 155 PV, 83 Wind, 106 gas/diesel, 40 BESS  Tariff R1.55/kWh 

   
 
 ACWA 150MW: 422 PV, 15 gas/diesel, 150 BESS    Tariff R1.46/kWh 
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The illustrations on page 3 show the 05h00 to 21h30 dispatch load window for each of the 
winning projects for a full week in March. The technology mix is also indicated for each of 
the winning projects, as is the tariff that was bid.  
 
The RMI4P will add about 10 TWh of new generation to the system, about one-third of the 
amount that is so urgently required. The projects that comprise mainly solar and storage, or 
solar, wind and storage, have been designed to be able to meet the dispatch requirements in 
the winter months, when there are fewer sunshine hours, and less favourable sun/panel strike 
angles. These projects all generate surplus electricity for much of the year, but cannot sell 
electricity in excess of their contracted maximum capacity. If they are able (or allowed) to sell 
some of this excess to third parties, it will be an added benefit to the IPPs, but will not affect 
the contracted PPA tariff payable by Eskom.  
 
 
The effect of a full systems approach 
 
In the context of this briefing note, a full systems approach means adding 30 TWh of new 
generation capacity to the System as rapidly and cost effectively as possible. In this full 
systems approach, the RMI4P and any other procurement programmes, such as further bid 
windows, or many-to-many commercial PPA transactions, are not treated as separate 
interventions in separate silos, but are considered in the context of a wholly integrated 
working System.  
 
To add 30 TWh to the System in the least possible time, and at the lowest possible tariff, we 
should immediately procure, or enable commercial procurement of,  5GW of PV, 3GW of 
wind and 2GW/4GWh of storage. The estimated tariff of this mix of PV, wind and storage is 
R0.61/kWh, or 39% of the weighted average tariff of the RMI4P. 
 
 
 
 
               

           
 
Adding the recommended quantum of PV, wind and storage, and making full use of the 
System, results in a particularly significant outcome: firm, dispatchable power of 2GW is 
available between 05h00 and 21h30 each and every day of the year, fulfilling the 
requirements of the RMI4P. The 2GW/4GWh of storage adds considerable power capacity 
to the System, and the existing 2.7GW/54GWh of pump-storage System assets provides more 
than ample energy storage availability. This firm, dispatchable, value for money power is 
available at R0.61/kWh, in stark contrast to the R1.58/kWh of the non-systems structured 
RMI4P, that ignores the benefits of diversity and grid interconnectivity.  
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The impact on infrastructure spend 
 
The estimated local infrastructure spend for delivering 10 TWh via the RMI4P for the land-
based gas/diesel engines, PV, wind and storage is about R25 billion, depending on the 
makeup of the remaining three 50 MW projects still under consideration. This figure excludes 
any local infrastructure spend related to the Karpower ships, such as grid connection costs 
and the like.  
 
This figure represents only the construction capital spend amount. The estimated cost of 
suppling gas to the projects that use gas, including the power ships, over the twenty year term 
of the PPAs, exceeds R150 billion in 2021 Rand terms, assuming constant gas prices over the 
period.  
 
The estimated local infrastructure spend of the alternative 30 TWh systems approach, as 
recommended in this briefing note, is about R95 billion. There is no risk of fuel-price 
volatility in the proposed systems approach, unlike the RMI4P, where gas costs are treated as 
pass-through costs, leading to price uncertainty and posing significant risk. 
 
 
 
Conclusion 
 
For a commitment of an additional fifteen percent of national treasury-backed power 
purchase agreements (PPAs), Eskom will be able to procure three times as much electricity, at 
39% of the cost/kWh, as compared to the RMI4P. In addition, as an essential part of 
stimulating economic recovery in South Africa, there will be close to a fourfold increase in 
infrastructure spend, an order of magnitude more jobs created, and potential to re-ignite local 
manufacturing.  
 

 
 
Clyde Mallinson 
10/04/2021 


