
Accelerated replacement of  the Eskom coal fleet

An opportunity to transform the ESI





0

10

20

30

40

50

60

70

80

$ 
tr

ill
io

ns

Estimated global energy spend 2050
Business as usual vs Wind/Water/Solar

0
5

10
15
20
25
30
35
40
45
50

$ 
ce

nt
s/

kW
h

Estimated global energy cost $c/kWh 2050
Business as usual vs Wind/Water/Solar

BAU BAUWWS WWS

Energy
Energy Energy Energy

Health 
Health 

Climate 
Climate 

Jacobson et al., Joule 1, 108-121. https://doi.org/10.1016/j.joule.2017.07.005



South African energy usage BAU

Electricity

Transport

Industrial
& other

South African energy usage WWS

Electricity



0

5,000

10,000

15,000

20,000

25,000

30,000

35,000

40,000

45,000

1960 1965 1970 1975 1980 1985 1990 1995 2000 2005 2010 2015 2020 2025 2030 2035 2040 2045 2050

In
st

al
le

d 
ca

pa
cit

y 
(M

W
)

YEAR

Eskom coal fleet: Build, mothballing and retirement schedule

Komati Camden Arnot Grootvlei Hendrina Kriel Duvha Matla

Lethabo Tutuka Matimba Kendal Majuba Medupi Kusile



56

50
47 46 46

42

38 38

32 32 32
29

21

2 10

10

20

30

40

50

60

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Ag
e 

of
 E

sk
om

's 
co

al
 p

ow
er

 st
at

io
ns

 (y
ea

rs
)

Cumulative % installed capacity of coal power stations

Age vs cumulative % installed capacity of  the Eskom coal fleet



R² = 0.8695

R² = 0.8807

40

50

60

70

80

90

100

2005 2010 2015 2020 2025 2030

EA
F 

Pe
rc

en
ta

ge

Eskom coal fleet energy availability factor (EAF)



55%

60%

65%

70%

75%

80%

85%

90%

0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48 50 52

En
er

gy
 A

va
ila

bi
lit

y 
Fa

ct
or

 (E
AF

)

Week

Eskom Weekly Energy Availability Factor (EAF) 2016 - 2019 year to date

2016 2017 2018 2019 year to date Poly. (2016) Poly. (2017) Poly. (2018)



0

5,000

10,000

15,000

20,000

25,000

30,000

35,000

40,000

45,000

1960 1965 1970 1975 1980 1985 1990 1995 2000 2005 2010 2015 2020 2025 2030 2035 2040 2045 2050

In
st

al
le

d 
ca

pa
cit

y 
(M

W
)

YEAR

Eskom coal fleet: Build, mothballing and retirement schedule

Komati Camden Arnot Grootvlei Hendrina Kriel Duvha Matla

Lethabo Tutuka Matimba Kendal Majuba Medupi Kusile



0

5,000

10,000

15,000

20,000

25,000

30,000

35,000

40,000

45,000

1960 1965 1970 1975 1980 1985 1990 1995 2000 2005 2010 2015 2020 2025 2030 2035 2040 2045 2050

In
sla

lle
d 

ca
pa

cit
y 

(M
W

)
Eskom coal fleet accelerated retirement schedule

Komati Camden Arnot Grootvlei Hendrina Kriel Duvha Matla

Lethabo Tutuka Matimba Kendal Majuba Medupi Kusile



0
10
20
30
40
50
60
70
80

GW

Nuclear Coal Cahora Bassa Wind Solar PV Storage In Storage Out Gas Load

MON                  TUES WED                    THURS                   FRI                        SAT                     SUN

-30

-20

-10

0

10

20

30

40

GW

Load Storage Out Storage In Gas Load Shedding

MON         TUES WED                  THURS                   FRI                       SAT                      SUN    



0
10
20
30
40
50
60
70
80

GW

Nuclear Coal Cahora Bassa Wind Solar PV Storage In Storage Out Gas Load

MON                  TUES WED                    THURS                   FRI                        SAT                     SUN

-30

-20

-10

0

10

20

30

40

GW

Load Storage Out Storage In Gas Load Shedding

MON         TUES WED                  THURS                   FRI                       SAT                      SUN    



0
10
20
30
40
50
60
70
80

GW

Nuclear Coal Cahora Bassa Wind Solar PV Storage In Storage Out Gas Load

MON                  TUES WED                    THURS                   FRI                        SAT                     SUN

-30

-20

-10

0

10

20

30

40

GW

Load Storage Out Storage In Gas Load Shedding

MON         TUES WED                  THURS                   FRI                       SAT                      SUN    

R0.94/kWh



0
10
20
30
40
50
60
70
80

GW

Nuclear Coal Cahora Bassa Wind Solar PV Storage In Storage Out Gas Load

MON                  TUES WED                    THURS                   FRI                        SAT                     SUN

-30

-20

-10

0

10

20

30

40

GW

Load Storage Out Storage In Gas Load Shedding

MON         TUES WED                  THURS                   FRI                       SAT                      SUN    

R0.94/kWh



Summary of  results: Capacity and output

Coal replacement GW Capacity 
Factor Annual TWh

Coal 30 80% 210

Nuclear 28 90% 211

Gas 28 75.82% 199

Wind 34 40.31% 96

Solar PV 50 28.51% 114

Storage 18/72GWh 23.53% 44



Summary of  results: Costs and security of  supply

Coal replacement R/kWh Hours of load 
shedding

Max stage of 
load shedding

Percentage  
Gas

Coal R1.36/kWh 96 3 3.73%

Nuclear R1.89/kWh 38 1 1.37%

Gas R1.33/kWh 38 1 75.82%

Wind/Solar/Storage R0.94/kWh 0 0 7.33%



Eskom’s transmission grid network



Eskom pension fund returns
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Conclusions:

• We need to transition to 100% WWS as soon as possible;

• At least 80% by 2030;

• 100% by 2050;

• South Africa will require about four times its current electricity supply by 2050;

• Logical place to start is with an accelerated retirement of  the coal fleet;

• We will require major upgrades to the existing transmission and distribution grids;

• We will require conversion from an analogue grid to a fully digital and smart grid; and

• We need large numbers of  ICT savvy electrical engineers for the future
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