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South Africa’s electricity mix remains anchored in coal, yet much of the 
existing fleet nears retirement…
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Coal dominates baseload power (>70%), but ageing plant retirements and grid-limited renewables (6,281 MW) requires 
comprehensive energy planning
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South Africa’s Electricity Supply Mix



…while the surge in embedded generation drives innovation and 
decentralisation, it equally challenges system stability and integration
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There is need for dispatchable power to mitigate the risks posed by increased renewables in the power mix
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To meet the projected increase in demand, transmission development 
will be crucial…
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A fossil-fuel-centric transmission grid, concentrated in the northeast, is misaligned with renewable resource locations and 
lacks the capacity to absorb new renewable generation
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Generation 

…and AIA has developed a PLEXOS Power & Gas model for South 
Africa to understand the end-to-end electricity and gas and value chain
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Integrating power and gas systems is key to understanding the broader dynamics of the energy landscape
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Our modelling shows that GtP has a critical role in the supply mix…
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What capacity is at risk? RE, GtP, Nuclear

Is there opportunity to optimise the new capacity build-up and overall system cost in R/kWh?

What is the optimal transmission infrastructure build?

1

2

3

Critical Questions:

What is the optimal GtP capacity that balances reliability, cost, and fuel risk?

What role should energy storage play in mitigating curtailment and enhancing system 
flexibility?

1

2



… and that about 6 GW of GtP by 2030 would likely run at higher load 
factor
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GtP is a system flexibility lever, but its value depends on timing, 
integration, and how hard it ultimately runs
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GtP is only as good as its delivery. On time, with fuel and infrastructure certainty and complementary storage, it can stabilise 
the 2029 to 2030 adequacy cliff. Late delivery or stand-alone development turns it into higher costs and lower reliability

1. GtP is neither a silver bullet nor a 
villain

2. Its core value is system flexibility

3. It helps manage the growing 
ramping and balancing challenge 
created by:

• higher renewables 
penetration, and

• embedded PV

1. Timing risk is bankability risk

2. Sensitivity analysis shows that 
delaying the 6 GW CCGT 
beyond 2030 materially worsens 
adequacy, including:

• >4 TWh unserved energy, 
and

• ~45% OCGT usage in 
2030 (in the gas-delay 
case)

1. The key system pinch-point is the 
2029–March 2030 “baseload cliff”

2. Eskom flags an estimated ~9.5 GW 
reduction in firm capacity as coal 
units retire

3. At the same time, the 1.15 GW 
Cahora Bassa supply ends by 
March 2030

Conclusion

1. GtP may operate at higher load 
factors than many assume (i.e., not 
only peaking)

2. Our modelling indicates ~6 GW by 
2030 could run harder than 
expected

3. That changes how we think about:

• fuel contracting

• infrastructure sizing, and

• overall project economics

Delay = Bankability RiskThe Baseload CliffFlexibility, Not a Fix Higher-Run GtP
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