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RE-THINKING THE FUTURE OF SAôS 
COAL FLEET

1. Introduction

2. Method deep dive

3. Modelling findings

4. Implications 

5.  Technical appendices

A. Developing a reduced set of flexibility cases

B. Observed data from the existing coal fleet
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Stylised system with fully flexible coal

GLOBAL POWER SYSTEMS ARE IN A PHASE OF DISRUPTIVE 
CHANGE, CHASING FLEXIBILITY 

ÅRapid declines in RE and Battery costs are transitioning power systems historically dominated by large 'baseload' generators, 

to ones reliant on variable generators.  In the current technology context, variable -dominant systems produce more 

affordable and cleaner electricity. 

ÅIn variable-dominant systems, flexibility of other generators is incredibly valuable, and determines the pace of the transition.

ÅUnless coal plants can provide flexibility, they become an increasing handbrake on transition.

Stylised system with inflexible coal

Coal

demand

time

Renewables

Flexible

Curtailment of low 

cost renewables 

whilst more 

expensive coal 

runs

Flexible coal 

enables the lower 

cost renewables to 

provide energy.

Coal Coal

Renewables
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MAJOR ECONOMIES ARE GRAPPLING WITH THE CHALLENGE OF 
MAKING COAL PLANTS FLEXIBLE

ÅFrom 2018, the Indian 

national utility has been 

running large coal 

flexibilisation  pilots to assist 

in reducing Renewables 

curtailment

ÅAs a result, curtailment was 

reduced from 3.5% to 1.4%, 

with no notable increase in 

forced outages

ÅThis led to a reduction in the 

annual operating cost of the 

power system of $ 311 million

ÅFlexible coal operation in 

China resulted in a 30% 

reduction in Renewables 

curtailment in 2018.

ÅFurther flexibility retrofits 

have been made on more 

than 300 GW of existing coal 

plants since 2021

ÅOperating the Louisiana 

Dolet  Hills coal -fired plant 

seasonally was estimated 

to save customers $ 85 

million over 2 years

ÅUtility Xcel Energy ẫs 

switch to seasonal 

operation of some of its 

coal plants was 

anticipated to save 

customers more than $ 30 

million annually

ÅAustralia ẫs biggest coal 

generator AGL is now two -

shifting one of its 

Bayswater Power Station 

units and trialling two 

more to provide daytime 

flexibility to support 

rooftop PV
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COAL FLEXIBILISATION OFFERS MANY POSSIBLE BENEFITS IN 
THE SOUTH AFRICAN CONTEXT

Power System Cost Reduction 

Increased Fixed Capital Investment

Avoiding the need for new flexible capacity

Facilitating a Just Transition

Emissions Reduction

Avoiding Fossil Lock-in and stranding risk
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THE STUDY USES POWER SYSTEM MODELLING TOOLS TO INVESTIGATE 
THE IMPLICATIONS OF COAL FLEXIBILITY IN THE SA CONTEXT

ÅA power system model is used to compare the impact of different coal flexibility interventions on:

ӛPower system costs (and therefore future price of electricity),

ӛcapacity build requirements for different technologies,

ӛfuel requirements,

ӛGHG and local air pollutant emissions.

ÅModel is fully open -source ( PyPSA-RSA), all input and modelling assumptions are available.

ÅOptimal future pathway for the South African power system is subject to significant uncertainties

ÅThis uncertainty is dealt with through the use of five different macro scenarios comprising differences in: electricity 

demand, liquid fuel prices, coal fleet performance, technology costs and carbon pricing.

ÅThe model determines cost -optimal power system pathways of various coal flexibility interventions in each of 

the five scenarios.

ÅFindings focus on the period 2030 to 2050 

ÅThe study does not account for the cost of implementing coal flexibility interventions but aims to quantify the value of 

different degrees of flexibility. The results should guide a follow up investigation into implementation costs.  
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FOUR TYPES OF COAL FLEXIBILITY INTERVENTIONS ARE 
CONSIDERED IN THIS STUDY

Coal plant 

interventions

Minimum stable 

level (MSL)

Operating

ramp rates

Additional 

cold starts

Decommissioning

profile

ÅThe lowest power output the coal plant can sustain reliably (below this, units 

will need to shut down)

ÅThe rate at which a unit can increase or decrease its power output to follow 

demand fluctuations (e.g. evening peak).

ÅRestarting a unit after being shut down for >48 hours . 

ÅThis enables units to be taken offline for periods when not required.

Å Coal plant can be decommissioned according to a fixed, predetermined 

schedule. Alternatively, allowing plants to decommission when not needed 

by the system contributes to system flexibility. 

Å Turning the plant on and off within a 48 hour period

Å This is not considered due to age and condition of South Africaẫs coal fleet

Additional warm 

starts and startup 

time
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KEY TAKE-AWAYS: 'STUDY IN ONE SLIDE'

Starting point

Å The changing nature of 

global power systems 

suggests a role for 

operating coal flexibly

Å Flexible coal provides 

a more gradual 

transition for coal-

dependent areas

Å A binary approach to 

the coal fleet future is 

polarising and 

paralysing, especially 

in the face of energy 

security concerns.

Main findings

ÅOperating coal plant flexibly is 

a low -regret option  when tested 

in a range of future uncertainties.

ÅFlexible coal can achieve 

domestic climate commitments, 

reduce local air pollutants, and is 

resilient to impacts of uncertain 

international climate ambition

ÅFlexible coal assists in, but does 

not resolve local air quality issues

ÅThe significant majority of 

flexibility benefits are achieved 

simply by seasonal shutdowns. 

Implications

ÅFlexible coal provides 

valuable options 

towards a resilient 

power sector, available 

immediately

ÅThe feasibility of flexible 

interventions, especially 

enabling seasonal 

shutdowns should be 

investigated as a priority.

ÅMore work is required to 

resolve the local air quality 

challenge
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SYSTEM COST AND EMISSIONS BENEFITS ARE DETERMINED 
USING TRANSPARENT POWER SYSTEM MODELLING TOOLS

Optimisation 

model

Macro techno-economic 

assumptions

Coal flexibility 

assumptions

Fully open source PyPSA-RSA model used to study 

impact of coal flexibility

https://github.com/meridianeconomics
https://github.com/meridianeconomics
https://github.com/meridianeconomics
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SYSTEM COST AND EMISSIONS BENEFITS ARE DETERMINED 
USING TRANSPARENT POWER SYSTEM MODELLING TOOLS

Optimisation 

model

Macro techno-economic 

assumptions

Coal flexibility 

assumptions

Fully open source PyPSA-RSA model used to study 

impact of coal flexibility

Least cost capacity expansion plan

https://github.com/meridianeconomics
https://github.com/meridianeconomics
https://github.com/meridianeconomics


©Meridian Economics 2025    13

SYSTEM COST AND EMISSIONS BENEFITS ARE DETERMINED 
USING TRANSPARENT POWER SYSTEM MODELLING TOOLS

Optimisation 

model

Macro techno-economic 

assumptions

Coal flexibility 

assumptions

Fully open source PyPSA-RSA model used to study 

impact of coal flexibility

Least cost capacity expansion plan

Flexibility

intervention

Inflexible

reference

Flexibility

intervention

Inflexible 

reference

Annual system costs include the sum of annualised investment, O&M, fuel and 

carbon taxes across all technologies to supply the specified demand over time. 

Cost and emissions comparison 

between coal flexibility cases

Focus range

2030-2050

https://github.com/meridianeconomics
https://github.com/meridianeconomics
https://github.com/meridianeconomics
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Fragmented 

world

Net-zero at all 

costs

Uncooperative 

world
Central

Decarbonisation 

imperative

FIVE GLOBAL SCENARIOS ARE DEFINED TO ASSESS THE VALUE 
OF FLEXIBILITY ACROSS DIFFERENT POSSIBLE FUTURE 
WORLDS

Meridian Economics Best Estimate of 

global input assumptions

Increasing prioritisation of 

decarbonization

Global scenarios are defined by the macro environment assumptions for the power sector

(demand, carbon tax, fuel costs, technology costs, coal fleet EAF)

Increasing decarbonization pressure

Possibly aligned with South Africaẫs long-

term Paris Agreement commitments
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Slow economic growth drives 

low overall demand growth. 

Renewable energy and battery 

storage costs decline more 

slowly than expected, 

constraining the energy 

transition. High fuel and 

commodity prices persist, 

while there is low appetite for 

decarbonisation. There is 

limited space for extensive 

coal fleet maintenance 

resulting in a low coal EAF of 

55%.

Fragmented 

world

Uncooperative 

world

Central

(Best estimate)

Decarbonisation 

imperative

Net-zero at all 

costs

High economic growth and 

sectoral electrification drive 

strong demand growth, while 

faster-than-expected declines 

in renewable energy and 

battery costs accelerate the 

transition. Weakening fuel 

demand suppresses fuel 

prices. In parallel, 

decarbonization pressures 

push carbon price upward. 

Meanwhile, the expansion of 

renewable capacity creates 

space for more coal plant 

maintenance leading to a 

higher EAF.

Intensifying global climate 

action drives significant policy 

and market pressure to 

decarbonize. Governments 

strengthen emissions targets, 

even though demand growth, 

technology trajectories, and 

fuel market conditions remain 

in line with the Central 

scenario. Coal fleet 

performance continues to 

improve modestly, maintaining 

a 60% EAF, but higher carbon 

costs accelerate investment in 

cleaner alternatives.

The Central scenario 

represents the balanced view 

of economic and energy 

system trends. Moderate to 

high demand growth coincides 

with steadily declining 

technology costs for 

renewable energy and 

storage. Fuel prices normalize 

around historical averages, 

while moderate 

decarbonization appetite 

enables a moderate carbon 

price. Improved coal 

availability and maintenance 

practices lift the fleet EAF to 

approximately 60%.

Slow economic growth drives 

low overall demand growth. 

While renewable and battery 

technology costs follow central 

expectations, limited policy 

cooperation and weak 

decarbonization appetite  keep 

carbon prices low. Fossil fuel 

reliance remains high. There 

is limited space for extensive 

coal fleet maintenance 

resulting in a low coal EAF of 

55%.

GLOBAL SCENARIO NARRATIVES AND ASSUMPTIONS

Increasing decarbonization pressure
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EACH GLOBAL SCENARIO IS DEFINED BY A UNIQUE COMBINATION OF 
ASSUMPTIONS THAT DESCRIBE THE MACRO ENVIRONMENT

Global scenario Demand
Carbon 

tax

Fuel 

costs

Tech 

costs

Coal 

EAF

Fragmented

world 
Low Low High High 50%

Uncooperative 

World
Low Low High Central 55%

Central Central Central Central Central 60%

Decarbonisation 

imperative
Central High Central Central 60%

Net Zero at all 

costs
High High Low Low 65%

Diesel

Wind

Solar PV 4h battery

CCGT

High  represented 

as upper bound of 

the shaded region

Solid line is best 

estimate Central  

assumption

Low  is a lower 

bound estimate
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THE FIXED DECOMMISSIONING PROFILE IS ALIGNED WITH THE 
DRAFT IRP 2024/25

ÅThe fixed decommissioning profile is based on the updated 

coal shut-down plan that was presented in aggregate view 

in the latest IRP draft. 

ÅThis is assumed to be based on the original Eskom 2035 

shutdown plan, with all decommissioning delayed until 

2030, and Tutuka delayed until the early 2040s. 

ÅExtending coal lifetime from 50 to 60 years as proposed as 

an option in the promulgated IRP has not been tested yet.
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ÅThe reference case uses the least flexible assumptions for 

the coal plant across possible interventions.

ÅThe 70% minimum stable level is based on an assessment 

of current Eskom coal plant operations (see Appendix B).

ÅNo cold starts other than those associated with outages are 

assumed, meaning any available coal plant must run at 

least at minimum stable level throughout the year.

ÅDue to plant age and deterioration, ramp rates are reduced 

to 50% of their original design capability.

ÅDecommissioning is based on the delayed Eskom 2035 

shutdown profile.

SELECTING THE INFLEXIBLE 
REFERENCE CASE

70%

50% design

None

Fixed
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A SENSITIVITY STUDY WAS CONDUCTED TO REDUCE THE MULTIPLE 
COMBINATIONS OF FLEXIBILITY INTERVENTIONS FOR TRACTABILITY

Coal plant 

interventions

Minimum stable 

level (MSL)

Operating

ramp rates

Additional 

cold starts

Decommissioning

profile

70% / 60% / 50% / 40%

Fixed / Optimised

0 / 1 / 6 / 12 per year

50% / 100% / 150%

x4

x3

x4

x2

48 x 2

cases

All combinations of coal plant 

interventions were run under 

both fixed and optimal decom

(4 x 3 x 4) x 2

6 x 2

cases

6 representative flexibility 

cases run under both fixed 

and optimal decom

Central Scenario used to 

identify reduced set of 

flexibility cases



©Meridian Economics 2025    20

THE 48 CASES UNDER FIXED DECOMMISSIONING ASSUMPTIONS 

Ramp rate

Min stable level

Add cold starts

Decommissioning

70% 60% 50% 40% 70% 60% 50% 40% 70% 60% 50% 40% 70% 60% 50% 40%

0 additional start per year 1 additional start per year 6 additional starts per year 12 additional starts per year

Fixed decommissioning schedule as per delayed Eskom 2035 shutdown plan

In
fl
e

x
ib

le
 (

m
u

s
t 

ru
n

) 
re

fe
re

n
c
e

SHOWING DISCOUNTED FINANCIAL SAVINGS RELATIVE TO THE MUST -RUN REFERENCE

INCREASING FLEXIBILITY

Central Scenario, Fixed decommissioning schedule
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FOR TRACTABILITY 6 OUT OF THE 48 CASES ARE SELECTED FOR 
FURTHER ANALYSIS 

Ramp rate

Min stable level

Add cold starts

Decommissioning

In
fl
e

x
ib

le
 (

m
u

s
t 

ru
n

) 
re

fe
re

n
c
e

INCREASING FLEXIBILITY

Central Scenario, Fixed decommissioning schedule
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FOR TRACTABILITY 6 OUT OF THE 48 CASES ARE SELECTED FOR 
FURTHER ANALYSIS 

Ramp rate

Min stable level

Add cold starts

50% 100% 100% 100% 100% 150%

70% 50% 70% 50% 70% 40%

0 0 1 1 6 12

In
fl
e

x
ib

le
 (

m
u

s
t 

ru
n

) 
re

fe
re

n
c
e

Central Scenario, Fixed decommissioning schedule
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THE SELECTED 6 FLEXIBILITY CASES ARE ADDITIONALLY TESTED IN THE 
OTHER 4 GLOBAL SCENARIOS

Ramp rate

Min stable level

Add cold starts

In
fl
e

x
ib

le
 (

m
u

s
t 

ru
n

) 
re

fe
re

n
c
e

50% 100% 100% 100% 100% 150%

70% 50% 70% 50% 70% 40%

0 0 1 1 6 12

Fixed decommissioning schedule
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THE 12 (6X2) SELECTED COMBINATIONS OF FLEXIBILITY INTERVENTIONS REPRESENT A 
REDUCED SET THAT SPANS THE FULL RANGE OF FLEXIBILITY COVERED BY THE 96 CASES

Ramp 

rate

Min 

stable

Cold 

starts
Description

1 50% 70% 0 Inflexible reference for all scenarios

2 100% 50% 0 Reduced MSL + design ramping

3 100% 70% 1 Seasonal shutdown + design ramping.

4 100% 50% 1
Seasonal shutdown + reduced MSL + 

design ramping.

5 100% 70% 6
Seasonal shutdown  + additional cold 

starts + design ramping.

6 150% 40% 12 Fully flexible.

Reduced set of 6 flexibility cases under  fixed decommissioning assumptions

Coal plant 

interventions

Minimum stable 

level (MSL)

Operating

ramp rates

Additional 

cold starts

Decommissioning

profile

70% / 60% / 50% / 40%

Fixed / Optimised

0 / 1 / 6 / 12 per year

50% / 100% / 150%

x4

x3

x4

x2

These 6 scenarios were further tested against an optimized  

decommissioning profile, leading to 12 flexibility cases in all 

per global scenario.
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HOW TO NAVIGATE THE MODELLING RESULTS

Results are presented for each Global Scenario 

Columns indicate the combinations 

of flexibility assumptions

2030 2040 2050

Capacity, Energy, 

Cost

2030 2040 2050

x-axis/ bars 

represent years

Select 

flexibility 

cases

shown as 

separate lines

Savings (avoided 

cost), Emissions
Capacity,  offtake

Inflexible

Seasonally 

shutdown

Fully flexible
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OUTLINE OF MODELLING RESULTS

Impact of flexibility on the power system 

and associated costs

Seasonal shutdown as a primary 

intervention

Impact of coal flexibility on gas-to-power

Impact of coal flexibility on emissions

Optimised decommissioning

11

2

3

4

5
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OUTLINE OF MODELLING RESULTS

Impact of flexibility on the power system 

and associated costs

Seasonal shutdown as a primary 

intervention

Impact of coal flexibility on gas-to-power

Impact of coal flexibility on emissions

Optimised decommissioning

11

2

3

4

5
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IT IS COST OPTIMAL TO REDUCE THE CAPACITY FACTOR OF THE COAL FLEET 
ACROSS ALL SCENARIOS, WHICH CAN BE ACHIEVED THROUGH COAL FLEXIBILITY

Fragmented 

world 

Uncooperative 

world 
Central

Decarbonisation 

imperative

Net-zero at all 

costs

Coal EAF assumption

Inflexible

Fully flexible

Fixed decommissioning schedule

FlexibleInflexible
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INTRODUCING COAL PLANT FLEXIBILITY ENABLES CHANGES TO THE 
POWER SYSTEM, RESULTING IN MORE RENEWABLE ENERGY

Fragmented 

world 

Uncooperative 

world 
Central

Decarbonisation 

imperative

Net-zero at all 

costs

Fixed decommissioning schedule
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EXPLORING THE IMPACT ON COSTS THROUGH THE CENTRAL SCENARIO

Fragmented 

world 

Uncooperative 

world 
Central

Decarbonisation 

imperative

Net-zero at all 

costs

Central Scenario, Fixed decommissioning schedule
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ABSOLUTE RE CURTAILMENT IS SIMILAR BETWEEN FLEXIBILITY 
CASES BUT RELATIVE CURTAILMENT IS LOWER.

Flexible 

fixed decom

Inflexible 

fixed decom

Å A certain level of renewable energy 

curtailment is economically optimal from a 

whole-system perspective.

Å Because the model is re-optimised under 

each flexibility assumption, total curtailment 

levels remain relatively similar

Å However, greater coal flexibility enables the 

system to build more solar PV and wind 

capacity, increasing total renewable 

generation. As a result, curtailment 

represents a smaller share of available 

renewable energy, leading to lower relative 

curtailment fractions.

Central Scenario, Fixed decommissioning schedule
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DETAIL OF THE COSTS ï INFLEXIBLE COAL 

Additional investments in solar PV, wind and 

battery storage reduce the net saving

Biggest saving 

is on coal 

operational 

costs

Inflex Flex

Inflex Flex

Inflex

Inflex
Inflex

Central Scenario, Fixed decommissioning schedule
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DETAIL OF THE COSTS ï FLEXIBLE COAL

Additional investments in solar PV, wind and 

battery storage reduce the net saving

Biggest saving 

is on coal 

operational 

costs

Inflex Flex

Inflex Flex

Inflex Flex

Inflex Flex
Inflex Flex

Central Scenario, Fixed decommissioning schedule
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DETAIL OF THE COST SAVINGS 

Additional investments in solar PV, wind and 

battery storage reduce the net saving

Biggest saving 

is on coal 

operational 

costs

Inflex

Inflex Flex

Inflex Flex
Inflex Flex

Flex

FlexInflex

Central Scenario, Fixed decommissioning schedule
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IN A WORLD THAT IS INCREASINGLY PRICING CARBON, 
INFLEXIBLE COAL WILL FACE PRESSURE TO SHUT DOWN

ÅUnder the Central Scenario assumptions, both cost and emissions 

savings are substantial when the coal plant operates flexibly rather 

than under must-run conditions. 

ÅAs the carbon tax increases, the marginal cost of coal generation rises 

sharply between 2030 and 2040, making it uneconomic to dispatch 

the plant at high load factors.

ÅWith a minimum stable load of 70% and an Energy Availability Factor 

(EAF) of 60%, the minimum annual capacity factor is approximately 

42% across the simulation horizon.

ÅThis implies that under cost-optimal decision-making, the coal plant 

should progressively shut down earlier than planned.  

ÅIntroducing the ability to undertake seasonal shutdowns further 

reduces the annual capacity factor while allowing for optimal use of 

available capacity during the winter periods. This approach keeps 

power stations operational and able to provide essential grid support 

services, while reducing generation output and associated emissions.

Share of 

carbon tax 

relative to total

Fixed decommissioning schedule
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FLEXIBLE COAL IS A LOW-REGRET ECONOMIC OPTION

Fragmented 

world 

Uncooperative 

world 
Central

Decarbonisation 

imperative

Net-zero at all 

costs

Fixed decommissioning schedule
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FLEXIBLE COAL IS A LOW-REGRET ECONOMIC OPTION ACROSS 
ALL GLOBAL SCENARIOS  

Fragmented 

world 

Uncooperative 

world 
Central

Decarbonisation 

imperative

Net-zero at all 

costs

Fixed decommissioning schedule
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ONE ADDITIONAL COLD START ACHIEVES 50-90% OF THE 
POSSIBLE ECONOMIC SAVINGS FROM FULL FLEXIBILITY

71%

82%

91%

53%50%

Savings achieved by seasonal 

storage alone relative to the 

savings from full flexibility

Fragmented 

world 

Uncooperative 

world 
Central

Decarbonisation 

imperative

Net-zero at all 

costs

Fixed decommissioning schedule
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Impact of flexibility on the power system and associated costs

Summary of key findings

Å Under all global scenarios it is cost effective to significantly reduce the 

capacity factor of coal generation over time.

Å Flexible coal enables higher levels of renewable energy penetration 

especially from solar PV, whilst reducing the need for investments in 

OCGT/CCGT capacity.

Å Inflexible coal under must run conditions is unable to respond 

effectively across the studied Global Scenarios, incurring significant 

costs as carbon prices rise.

Å Coal flexibility has the potential to be a low-regret option given future 

power sector uncertainties.

2 3 4 511
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OUTLINE OF MODELLING RESULTS

Impact of flexibility on the power system 

and associated costs

Seasonal shutdown as a primary 

intervention

Impact of coal flexibility on -to-power

Impact of coal flexibility on emissions

Optimised decommissioning

11

2

3

4

5
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THE MAJORITY OF THE EMISSIONS BENEFITS ARE 
ALSO ACHIEVED BY SEASONAL SHUTDOWN 

Fixed decommissioning schedule



©Meridian Economics 2025    43

SEASONAL SHUTDOWN OF COAL COMPLEMENTS RENEWABLE OUTPUT 
AND WINTER DEMAND PEAKS

C
o

a
l 
p

o
w

e
r

C
o

a
l 
p

o
w

e
r

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Max 

output

Max 

output

Min 

output
Min 

output

At least 1 additional 

cold start required for 

seasonal shutdown

Inflexible coal under must run conditions 

(taking into account outages)

Seasonal shutdown

(taking into account outages)

Installed 

capacity

Outages

Floor due to 

minimum stable level

Installed 

capacity

Outages

Coal capacity taken 

offline for summer 

months
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DEMONSTRATING THE SEASONAL SHUTDOWN MECHANISM

Excess coal capacity can be 

taken offline during peak 

renewable generation months 

(summer) and brought back 

online in Autumn for winter 

capacity support.

This headroom shows coal 

capacity that is not utilised at all 

across the year, which could be 

considered for accelerated 

decommissioning.

Central Scenario, Fixed decommissioning schedule
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REDUCED SOLAR OUTPUT AND ELEVATED DEMAND IN WINTER REQUIRES 
MORE DISPATCHABLE CAPACITY 

Avg. Avg.

Avg. Avg.

Reduced solar output in 

Autumn and Winter

No solar generation in 

evening peak

Higher 

peaks

Consistent and 

high solar output

Flatter demand
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Summary of key findings

Å Allowing one additional cold start per year removes the must-run 

requirement on coal plants, enabling their capacity factors to be 

reduced when it is cost-effective to do so.

Å Lower solar generation in winter, together with higher electricity 

demand, increases the need for dispatchable capacity during that 

period. In contrast, during the summer months when solar generation 

is high and demand is flatter, it becomes cost-effective to place coal 

units in seasonal shutdown.

Å The extent of these seasonal shutdowns grows after 2030, and by 

2045 coal plants are only operated between March and August.

Seasonal shutdown as a primary intervention

2 3 4 5111 2
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OUTLINE OF MODELLING RESULTS

Impact of flexibility on the power system 

and associated costs

Seasonal shutdown as a primary 

intervention

Impact of coal flexibility on gas-to-power

Impact of coal flexibility on emissions

Optimised decommissioning

11

2

3

4

5
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ACROSS ALL MODELLED SCENARIOS, THE LEAST COST ENERGY SYSTEM 
REQUIRES LESS GAS THAN CURRENTLY PLANNED IN THE IRP

Flexible coal 

reduces  

requirement

Fully

Flexible

Inflexible Seasonal 

shutdown

Fixed decommissioning schedule

Fragmented 

world 

Uncooperative 

world 
Central
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COMBINED ENERGY FROM BOTH PEAKING AND MID-MERIT PLANTS REMAINS LOWER THAN 
THE PLANNED IRP ACROSS GLOBAL SCENARIOS
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shutdown

Fixed decommissioning schedule
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world 
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UTILISATION OF EXISTING COAL CAPACITY FLEXIBLY CAN AVOID 
BUILDING NEW OCGT CAPACITY

ÅThere is very limited data in the public domain on the actual annual 

operating cost of each plant in the Eskom coal fleet.

ÅThe VGBE report into Eskom's coal plant showed 34-34 EUR/MW for 

maintenance costs alone but it is unclear what is included in this value.

ÅBased on the EPRI report prepared for the IRP, fixed annual costs for new 

plants exceed R1162/kW/yr. 

ÅThe FOM costs assumed in the current modelling range between R1184-

1248/kW/yr (with 1 outlier at R1674/kW/yr).

ÅThe annualised total costs of new OCGT generators (annualised capex 

repayment + FOM) are estimated to lie in the region of R1360-2027/kW/yr 

depending on the scenario assumptions. 

ÅTherefore coal capacity could compete with new OCGT generation for 

capacity support (mostly in winter peak), if the reliability of the coal plant 

can be improved through more allowable downtime for maintenance.

Annualised capex 

for OCGT based on 

a WACC of 9.2% 

and lifetime of 30 

years

https://www.treasury.gov.za/comm_media/press/2024/VGBE%20Eskom%20Report.pdf
https://www.epri.com/research/products/000000003002031032
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Summary of key findings

Å Across all modelled scenarios, the cost optimal amount of mid-merit  is 

lower than the 6 GW (at 50% capacity factor) proposed in the IRP. But 

significant peaking capacity is required.

Å The optimal mid-merit  capacity varies significantly across Global 

Scenarios, indicating a risk of stranded assets. 

Å Seasonal shutdown in isolation requires a small increase in  offtake 

relative to inflexible coal.

Å Reducing the minimum stable level and increasing the allowable 

number of cold starts reduces the demand for Gas. However, this 

outcome is nuanced and requires further investigation into the costs of 

these flexibility interventions.

Impact of coal flexibility on -to-power

2 3 4 5111 3
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OUTLINE OF MODELLING RESULTS

Impact of flexibility on the power system 

and associated costs

Seasonal shutdown as a primary 

intervention

Impact of coal flexibility on gas-to-power

Impact of coal flexibility on emissions

Optimised decommissioning
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A FLEXIBLE COAL FLEET ENABLES ALIGNMENT WITH SA'S 
CLIMATE POLICY

Impact of 

relaxing must 

run constraint

Fixed decommissioning schedule

1Gt CO2e 

avoided by 

seasonal 

shutdowns
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WITHOUT FLEXIBLE COAL, CLIMATE COMMITMENTS CAN ONLY 
BE ACHIEVED BY ACCELERATING DECOMMISSIONING

Carbon savings by 

optimising decom. 

1Gt CO2e 

avoided by 

accelerated 

decomm
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FROM 2040 FLEXIBLE COAL REDUCES SOX EMISSIONS BY 
HALF, WITH MOST OF THE SAVINGS OUTSIDE OF WINTER

Central Scenario, Fixed decommissioning schedule

Improved local air 

quality outside of 

winter
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- The MES regulations are binary : reduce pollutant concentrations (not 

volumes), or shut down. 

- Eskom has secured compliance suspension / exemptions only to 2030 

for the coal fleet.  

- To date MES regulations have not been enforceable in the power 

system , given security of supply issues.

- Eskom has secured compliance suspension / exemptions only to 2030 

for the coal fleet. 

- Coal flexibilization can possibly progress this situation, especially if 

plants with highest SOx emissions / health impacts are prioritised  for 

reduced operation.

 

FLEXIBLE COAL WILL IMPROVE AIR QUALITY, 
BUT WILL NOT ENABLE COMPLIANCE WITH 
MINIMUM EMISSIONS STANDARDS
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Summary of key findings

Å Flexible coal aligns with South Africa's climate commitments

Å 1GtCO2 emissions can be saved by enabling seasonal shutdowns 

alone.

Å The only other way to align with climate commitments is to accelerate 

coal plant decommissioning.

Å Seasonal shutdown can halve annual SOx emissions, but will not bring 

the coal plant into compliance. 

Å Flexibility provides policy options

Impact of coal flexibility on emissions

2 3 4 5111 4



©Meridian Economics 2025    58

OUTLINE OF MODELLING RESULTS

Impact of flexibility on the power system 

and associated costs

Seasonal shutdown as a primary 

intervention

Impact of coal flexibility on gas-to-power

Impact of coal flexibility on emissions

Optimised decommissioning

11

2

3

4

5



©Meridian Economics 2025    59

FLEXIBLE COAL UNDER THE EXISTING DECOMMISSIONING PLANS ACHIEVES 
SIMILAR LEVELS OF COAL BURN TO ACCELERATED DECOMMISSIONING OF 
INFLEXIBLE COAL.

Solid lines fixed decom.

Dashed lines optimised decom.
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shutdown

Fixed decom

Optimised decom
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world 
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world 
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Net-zero at all 

costs
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IT IS COST OPTIMAL TO ACCELERATE THE DECOMMISSIONING 
OF INFLEXIBLE COAL

Fixed decom

Optimised 

decom

Fragmented 

world 

Uncooperative 

world 
Central

Decarbonisation 

imperative

Net-zero at all 

costs

Solid lines fixed decom.

Dashed lines optimised decom.
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Replaces inflexible 

coal, under 

accelerated 

decommissioning

Additional required by 

optimising decom.

ACCELERATING THE DECOMMISSIONING OF INFLEXIBLE COAL 
PLANT RESULTS IN AN INCREASE IN GAS REQUIREMENT
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Fixed decom.
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ACCELERATED COAL DECOMMISSIONING REQUIRES INCREASED GAS DEPLOYMENT 
INITIALLY, BUT GAS USE IS SIGNIFICANTLY REDUCED IN THE SYSTEM BY 2045.

FlexibleInflexible Seasonal 

shutdown

Optimised decommissioning schedule
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world 
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world 
Central
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Summary of key findings

Å If seasonal shutdown is implemented, the decommissioning of coal 

plant does not need to be accelerated relative to the delayed Eskom 

2035 shutdown plan, to achieve similar cost and emissions outcomes. 

Å It is cost optimal to accelerate the decommissioning of in flexible coal.

Å The optimal pace of coal plant closures depends on the global 

scenario and is fastest in those that have higher carbon pricing.

Å Accelerating coal decommissioning would require greater investment in  

infrastructure and carries the risk of long-term dependence on .

Optimised decommissioning

2 3 4 5111 5


