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The South African Power System in a slide

The EAF for the 

Eskom 

generators for 

the financial 

year to date is 

55.2%
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Cal Year Indicator CSP PV Wind (Eskom+IPP) Total (Incl other REs)

Maximum 506.2 2,099.5 3,102.2 5,126.1

Max Date 15-Mar-2022 15:00 24-Oct-2021 12:00 25-Aug-2023 20:00 05-Sep-2022 12:00

Maximum 200.9 1,350.5 1,229.8 2,576.3

Max Date 11-Aug-2016 14:00 16-Dec-2016 12:00 23-Dec-2016 13:00 23-Dec-2016 13:00

Maximum 302.0 1,432.5 1,708.2 3,142.7

Max Date 07-Nov-2017 10:00 27-Oct-2017 12:00 25-Dec-2017 18:00 13-Dec-2017 13:00

Maximum 399.7 1,392.1 1,902.3 3,298.9

Max Date 04-Dec-2018 16:00 03-Oct-2018 12:00 02-Oct-2018 16:00 28-Sep-2018 11:00

Maximum 502.1 1,375.6 1,872.0 3,530.6

Max Date 24-Sep-2019 11:00 19-Jan-2019 12:00 14-Dec-2019 15:00 27-Oct-2019 13:00

Maximum 504.5 1,929.2 2,113.9 4,050.0

Max Date 25-Nov-2020 12:00 25-Nov-2020 12:00 01-Dec-2020 19:00 24-Nov-2020 13:00

Maximum 504.9 2,099.5 2,639.3 4,784.7

Max Date 30-Nov-2021 16:00 24-Oct-2021 12:00 15-Dec-2021 17:00 01-Nov-2021 13:00

Maximum 506.2 2,048.8 3,028.1 5,126.1

Max Date 15-Mar-2022 15:00 20-Nov-2022 11:00 02-Dec-2022 16:00 05-Sep-2022 12:00

Maximum 505.8 2,044.1 3,102.2 4,877.8

Max Date 21-Feb-2023 13:00 21-Feb-2023 12:00 25-Aug-2023 20:00 20-Feb-2023 15:00

Maximum Contribution (MW) - based on System Operator data (subject to metering verification)

All Time
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2,287.1
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Current Installed Capacity (MW)

CSP

PV

Wind (Eskom+IPP)

Total (Incl other REs)

Estimated Rooftop PV

The highest contribution from renewables was 

21.8% on 20 February 2023 (Monday) at 15:00
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Transmission substations

No. of substations 169

No. of transformers (> 30 MVA) 449

Transformer MVA installed 

(>30MVA)

154 500

Transmission lines km

765 kV 2 784

533 kV HVDC 1 032

400 kV 19 916

275 kV 7 342

220 kV 1 352

132 kV 766

Total 33 192

Moving a 400 metric ton transformer

A large, isolated, sparse 

transmission network with 

long, high voltage lines 
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PV Capacity Rooftop PV Capacity

Type Number Nominal capacity

Coal-fired 14 stations 39 099 MW

Gas/liquid fuel turbine4 stations 2 409 MW

Hydroelectric 6 stations 661 MW

Pumped storage 3 stations 2 724 MW

Nuclear 1 station 1 854 MW

Wind energy 1 station 100 MW

Renewable (IPP & Eskom)93 stations 6 281 MW

Dispatchable IPP 2 stations 1 005 MW

Wind IPP 34 stations 3 343 MW

Solar PV IPP 45 stations 2 287 MW

CSP IPP 6 stations 500 MW

Total Eskom 29 stations 46 847 MW

Other renewable IPP7 stations 51 MW

9 660

1 644

1 583

5 865

3 014

3 456

2 508

977

3 577

Annual peak demand
(Mon 10-Jul-2023 18:00-19:00)

Eastern Cape 1 583

Free State 1 644

Gauteng 9 660

Kwa-Zulu Natal 5 865

Limpopo 3 014

Mpumalanga 3 456

Northern Cape 977

North-West 2 508

Western Cape 3 577

International 1 368

Losses 220

RSA Contracted 
Demand

33,873



Variability of renewable generation in SA

There is approximately 

4800MW of rooftop PV 

installed in the country, 

about 1000MW in the 

densely populated Gauteng 

province.  During overcast 

conditions, this 1000MW is 

drawn from the grid.  During 

continuous, higher stages of 

load shedding, battery 

inverter systems recharge 

from the grid after load 

shedding adding an 

additional 1000MW burden 

to the grid.  This often 

happens simultaneously 

adding 2000MW of 

additional demand to the 

grid.



Wind generation

The summer wind generation profile aligns well with the evening peak

Cold front moving through Western and 

Eastern Cape

Cold weather reaches 

Gauteng and increases 

demand

The winter wind generation is erratic and “cruel”

During the summer months, 

the wind generation aligns 

almost perfectly to the high 

evening peak demand and 

the low night minimum 

demand.  

However, in winter, when 

the cold front passes 

through the Western and 

Eastern Cape, the wind 

generation increases 

significantly.

As the cold front arrives in 

densely populated Gauteng, 

the cold weather drives 

demand for electricity up 

and at the same time the 

wind generation reduces 

significantly due to the low 

trough behind the front.

This double whammy 

requires 1000’s of MW of 

generation to be dispatched 

in a short period of time



Transmission development plan: 2023 - 2032



International comparisons

Southern African Power Pool interconnections

(SAPP 2021 annual report)

Eskom Transmission network overlayed on Europe



Thank You


