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EXECUTIVE SUMMARY 

Large-scale gas use for power generation 

appears to be  central to current energy policy 

direction in South Africa, but this rests on a 

2012 vision which pre-dates dramatic 

reductions in renewable energy costs and 

carbon emissions space. The only 

economically rational role for gas in power 

generation for the foreseeable future is now as 

a fuel for peaking plant s ° a small, intermittent 

but crucial role  currently provided by diesel . 

Liquefied Natural Gas (LNG) can replace 

diesel for some of the fuel requirement at 

some of the peaking plant  sites, but due to 

practical , contractual and security of supply  

reasons can only supply around half of the 

25 PJ/a-40 PJ/a peaking fuel require d by 

2030. Embarking on a large-scale gas-to-

power strategy given these realities creates 

significant economic and environmental risk. 

Tpvui Bgsjdb'tGas Master Plan (GMP)
 1
 relies 

heavily on the prospect of gas-to-power 

projects providing  abodips' demand to 

feasibly grow the domestic  gas market
2
. The 

GMP is based on the vision of the National 

Qmboojoh Dpnnjttjpo't 3123 Obujpobm

Development Plan (NDP)
 3
, which sees gas as 

a clean, viable replacement for  coal in power 

generation. However, the ten years since the 

NDP was published have seen 

unprecedented changes in both the cost of 

clean energy alternatives, and the global 

decarbonisation imperative . In 2012 power 

from wind and solar generators was 50% 

more expensive than large-scale power 

generated from gas , but by 2021 the 

economics had flipped completely with gas 

power now almost treble the cost of 

renewable energy. Additionally, in the ten 

 
1 Published in December 2021 
2DMRE, 2021. South African Gas Master Plan: Basecase 

Report. Department of Mineral Resources and Energy.  

years since 2012, Tpvui Bgsjdb'tremaining 

carbon emissions space has halved. Not only 

has emission free power generation become 

the cheapest, but use of any fossil fuel 

technology now brings penalties into the 

future. Energy policy and planning that does 

not integrate these new economic and 

environmental realities will fill the power 

system with stranded assets and create 

climate risk for all electricity users.  

Independent analysis of the power sector 

across multiple recent studies shows that 

Souui Bgsjdb't qpxfs offetcan be met both 

now and in the future with very little use of gas. 

All studies show that the overwhelming 

majority of new generation capacity should be 

wind and solar, with an increasing 

requirement for flexible (dispatchable ) 

capacity to support this.  There is no evidence 

to support  the large-scale gas envisaged in 

the GMP; this is uneconomical even before 

carbon emissions are considered .  

The flexible capacity  required consists of 

turbine machinery or reciprocating engines 

and could run on a variety of fuels such as 

diesel, gas or other combustible  substances.  

Whilst significant flexible  capacity is required 

(3 GW existing + 5 GW new by 2030), all 

modelling shows that its role is a standby or 

peaking function. This role sees the 

generators stand idle for most of the time 

(Capacity Factors
4
 of 3% to 5%), requiring 

relatively little fuel over the course of a year 

(25 PJ/a ° 40 PJ/a by 2030). The existing 

3 GW peaking capacity uses diesel which 

could also be used to fuel all new capacity , 

however diesel is expensive with high carbon 

emissions (only 15% lower than coal-fired 

power). The opportunity  for gas in power 

3 National Planning Commission, 2012. Our Future: Make it 
Work. National Development Plan, 2030. National Planning 
Commission, Pretoria. 

4 A measure of how often a plant is generating power over a 
specific period of time. 
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generation is thus as a fuel for low-utilisation 

flexible capacity , in situations where it can 

displace diesel at a lower cost and with lower 

or comparable emissions.  

With the question of gas in the power sector  

refined, we evaluated the economic and 

environmental case for LNG to replace diesel 

as the fuel for both existing and new peaking 

capacity , focusing on the current decade and 

imminent decisions on LNG infrastructure . 

Use of LNG requires some form of terminal 

infrastructure to receive parcels of gas from 

ships on a regular basis. Whether land-based 

or floating (FSRU
5
), leased or purchased, the 

provision of this infrastructure carries a large 

annual fixed cost compone nt ° thus viability of 

LNG is heavily dependent on annual volume 

throughput  at each terminal. LNG as a power 

fuel solution is therefore suited to fuel 

generation plant that runs most of the time, at 

high Capacity Factors (50%+) consuming 

large quantities of gas with a steady, 

predictable offtake pattern  ° exactly the type 

of generation role that modelling studies show 

is not economical in the South African power 

system. When the fixed costs are borne by 

limited volumes as are associated with the 

peaking plant role  required by the South 

African power sector, LNG becomes 

uncompetitive with diesel.  It is only if non-

power demand (i.e. synfuels or other 

industrial volumes) through the same FSRU 

can provide sufficient additional offtake that 

LNG becomes a serious economic alternative 

to diesel. 

However, some practical  issues also reduce 

the scope for LNG to replace diesel as a 

peaking fuel. Existing peaking plant is 

scattered across the country at four separate 

 
5 Floating Storage and Re-gasification Unit 

6
 Peaking plant located at Richards Bay will become viably 

fuelled by LNG once all inland customers of the Lilly line convert 
to LNG supply, as may happen later this decade. This would 

locations, and new peaking capacity will likely 

be located at a fifth or sixth location. The gas 

volume required at different sites cannot be 

aggregated  and supplied through the same 

FSRU economically , as this would require 

some form of more expensive containerised 

secondary distribution that would threate n 

any saving against diesel.  Realistic scope for 

peaking plant to use LNG is thus 

predominantly for new capacity only, sited at 

Richards Bay or possibly inland at Komati or 

other old coal power stations
6
. These sites 

appear to provide the earliest opportunity for 

non-power users to provide the necessary 

aanchor efnboe' to render LNG viable for 

peaking. Until then, new peaking plant at 

these sites would be more economically 

fuelled by diesel . 

Once sufficient non-power demand exists for 

LNG to compete with diesel  at any site, LNG 

could provide some but not all of the peaking 

power requirement.  Peaking plant fuel offtake 

is both variable and unpredictable and 

increasingly will be characterised by long 

periods of minimal or zero usage as 

renewables and battery storage provide for 

daily demand cyc les. LNG contract  norms 

require predictable , steady offtake fed by 

scheduled replenishment vessels  with take-

or-pay terms. Erratic usage as characterised 

by peaking plant needs is fundamentally 

incompatible with these norms , requiring LNG 

usage to be limited to what will definitely be 

needed between replenishment cycles , with 

the balance of generation done by diesel . 

We thus estimate the opportunity for LNG to 

replace diesel to be in the range of  11 PJ/a ° 

18 PJ/a by 2030, but only if non-power 

demand at each site is sufficient to materially 

defray the FSRU cost. Without abodips

also allow for LNG use at the existing Avon peaking facility 
based on its proximity to the Lilly line. Viability of LNG-fuelled 
peaking plant at ñre-poweredò coal stations inland will need to 
wait for significant non-power demand to be supplied via the 
ROMPCO line. 
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demand' gspn opo-power sectors there 

appears to be no economic case for replacing  

diesel with LNG as a peaking fuel.  

What if the current trajectory of energy policy 

and planning remains unchanged using high-

volume gas-to-power projects to create 

anchor demand for gas  in other sectors? 

Given that the most economic use of gas in 

power is at much lower volumes, forcing high -

use gas into the power generation mix will 

merely increase the cost and emissions from 

power generation.  Our calculations place this 

cost premium at 40% or more compared to 

the alternative combination of peaking  plant 

and renewables, with seven-fold higher 

carbon emissions for the same power 

generation, whilst greatly exposing electricity 

pricing to  volatility in global fuel and currency 

markets. Accounting for planned revisions to 

the domestic carbon tax , the cost premium 

will rise above 60% by 2030. Impending 

international border tax adjustments  and other 

measures implemented will see all exports 

from South Africa penalised by the higher 

emissions.  

With no economic rationale for large-scale 

gas use in power, following such a strategy 

would deliver assets that are stranded before 

their first kWh of power is generated. Our 

analysis finds that the economic role of gas in 

the South African power sector is small and its 

viability depends on abodips efnboe'from 

other sectors. We therefore strongly 

recommend a re-assessment of what appears 

to be the current energy policy dir ection 

before committing to any use of gas in the 

power sector  at all.
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1 INTRODUCTION: A 
CONTESTED GAS PLANNING 
SPACE 

Gas infrastructure investment has become a 

central topic  in Tpvui Bgsjdb'tenergy, climate 

and industrial policy discourse. The role of 

hbt bt b ausbotjujpo gvfm' ibt hbjofe tbmjfodf

in the context of the South African 

Government't decarbonisation  and just 

transition commitments
7
, which require a 

phase down of the existing  coal fleet whilst 

ensuring adequate and reliable power supply . 

Tpvui Bgsjdb't emergency power procurement 

process
8
, intended as a policy response to 

mitigate uif dpvousz't acute power shortages, 

saw uif mjpo't tibsf pg dbqbdjuz awarded to 

gas-to-power projects. These developments 

have all escalated the debate around gas 

use, required infrastructure investments and 

the economic benefits and risks  associated 

with developing a large gas industry in South 

Africa.  

The Department of Mineral Resources and 

Energy (DMRE) has recently published a draft 

version of Tpvui Bgsjdb'tGas Master Plan 

(GMP)
 9

 ° proposed  as the guiding  policy 

instrument and roadmap for the development 

of Tpvui Bgsjdb't natural gas industry. The 

HNQ't Base Case scenario relies heavily on 

the prospect of gas-to-power projects 

providing  abodips' demand to feasibly grow 

the domestic  gas market [1] . A significant 

gas-to-power strategy would indeed provide 

this anchor gas de mand for the country, 

allowing development of infrastructure that 

would otherwise be cost -prohibitive based on 

non-power demand alone. However, 

underlying this approach is a foregone 

conclusion that generating s ignificant 

quantities of electricity from  gas would be an 

economically  rational decision for the power 

sector, and thus for the country as a whole ° 

but is this really the case? 

The GMP is based on the vision of the National 

Planning Commission's 2012 National 

Development Plan (NDP) [2] , which promotes 

gas as a viable alternative to coal. However, 

the ten years since the NDP was published 

have seen unprecedented changes in both 

the cost of clean energy alternatives, and the 

global decarbonisation imperative. Th ese 

changes undermine the relevance of a 

comparison between gas and coal as future 

energy sources ° the pressure to reduce 

emissions has increased dramatically, 

matched only by significant cost reductions in 

zero emission power generation technologies. 

The assumption that gas-fired power 

generation would replace coal  ignores the 

fact that other technolog y combinations are 

now better at replacing coal -fired power than 

gas, and it is against these technologies that 

gas-fired generation should actually be 

compared.

 

 
7 These include the establishment of the Presidential Climate 

Commission in December 2020, a statuatory multistakeholder 
body tasked with coordinating South Africaôs climate action 
efforts; the announcement of South Africaôs updated 
Nationally Determined Contribution (NDC) economy-wide 
carbon emissions targets in September 2021, which have 
been deemed commensurate with a ófairô contribution to the 
Paris goal of limiting warming to 1.5 degrees; and the 
establishment of the Just Energy Transition Partnership ï a 

partnership between the SA government and a group of 
developed country governments ï which includes a 
substantial financing package being made available to assist 
SA in its transition efforts.  

8 South Africaôs Risk Mitigation Independent Power Producer 
Procurement Programme (RMIPPPP) 

9 Published in December 2021 
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Figure 1: Dramatic changes in the cost of renewable power generation since publication of 
the NDP in 2012 

 

In 2012, when the NDP was published, the 

cost of renewable generation was wholly 

uncompetitive with gas ° large scale gas -

powered generati on could conceivably 

deliver power at close to R1.40/kWh
10

, whilst 

wind and solar power were procured in the 

same year at R1.50/kWh
11

 and R2.80/kWh
12

 

respectively  ° on average costing 50% more 

than gas-fired power [3] . By 2021, as 

illustrated in Figure 1, both wind and solar 

prices had plunged dramatically to below 

50c/kWh
13

. Whilst a direct comparison of 

prices per kWh is potentially misleading given 

the different roles played in power generation 

by solar, wind and gas, the disruptive cost 

decline of renewables has forever changed 

 
10 See technology and cost assumptions for CCGT in section 

8.1. The range of the cost of gas-fired generation in Figure 1 
(grey smudge) is constructed based on the history of gas fuel 
prices as if they were to be used to fuel the CCGT plant. [4] 

11 BW2 wind in 2021 Rands 

the make-up of future-oriented power 

systems. The lowest emission technologies 

are now also the lowest cost technologies ° 

there is no longer a cost trade -off required to 

achieve emission reductions for new 

generation in the power sector .  

In tandem with the drop in cost o f renewable 

energy has been the narrowing of the 

remaining carbon space into which South 

Africa can emit.  The benchmark trajectory 

range that flowed from the NDP was 

characterised by an assumed peak-plateau-

decline jo uif dpvousz'tacceptable emissions 

band. This implied that although emissions 

would need to be lower in 2050 , the upper 

bound of the range would still allow for 

12 BW2 solar in 2021 Rands 
13 Although BW5 is yet to reach financial close, all winning solar 

bids were below 50 c/kWh as well as more than half of the 
winning wind capacity bid.  
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emissions not much lower than those seen in 

the recent past (2017: 482 Mt). This reality has 

vanished, with a clear imperative now that it is 

insufficient to merely reduce emissions but 

that at some date around mid-century we will 

need to effectively halt emissions altogether. 

Tpvui Bgsjdb't sfdfou dpnnjunfout voefs uif

NDC process [5]  and net zero aspirations set 

it on a path to eliminating emissions by 2050 

resulting in a finite carbon space  ° the upper 

bound of this finite space is now 50% lower 

than the upper bound of the range envisaged 

as acceptable at the time the NDP was 

drafted. Serious tangible economic 

consequences now attend the prospect of an 

emission trajectory that does not comply  with 

the recent commitments, in the form of carbon 

border tax adjustments and other measures 

that at best would render South African 

exports uncompetitive. At worst, ignoring the 

new carbon space reality will result in the 

economic stranding of entire sectors of the 

economy.

Figure 2: Reduction in remaining available carbon space since publication of the NDP in 
2012 

 

The paradigm -changing developments in 

both cost and ca rbon space have  all played 

out in the last decade ° i.e. since the NDP was 

published  in 2012. Any policy that is based on 

the outlook of the NDP for the power sector is 

necessarily stuck in the world as it was known 

in 2012 ° a world that no longer exists. In the 

current reality on both economic and 

environmental grounds, it is no wonder that all 

power sector modelling  demonstrates that for 

the foreseeable future the power sector must 

develop by the deployment of as much 

renewable generation as possible. Fossil fuel 

generation, especially new capacity is 

necessarily kept to the minimum required to 

retain security of supply  to allow for the 

needed decarbonis ation (see section 2.3). It 

is within this new context that gas must earn 

its role in the power sector of the future, with 

of course the additional consideration s of the 

prospects for domestic job creation, value 

chain localisation and consequent overall 

contribution to economic growth.
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Box 1: Existing analysis on the potential role of gas in the South African Power Sector 

Following the publication of the draft GMP, two key pieces of analysis have been released 

exploring the potential role of gas in the South African power sector. The National Business 

Jojujbujwf't (OCJ) bobmztjt
14

 po uif spmf pg hbt jo Tpvui Bgsjdb't qbui up ofu {fsp dpodmveft uibu

gas can, if affordably supplied, pla z b lfz spmf bt b ausbotjujpo gvfm' up sfqmbdf npsf fnjttjpot-

intensive fossil fuels like coal and diesel, and that gas-to-power peaking plants can serve as a 

demand anchor for the South African gas industry if strategically located. Given escalating 

concerns around the climate crisis and pressure to achieve net zero, the study highlights that 

new gas investments should consider the future repurposing of assets for the usage of green 

fuels (e.g. green hydrogen) to avoid stranding risk. On the other hand, th e International Institute 

gps Tvtubjobcmf Efwfmpqnfou't (JJTE) tuvez
15

 afyqmpsjoh uif dbtf gps hbt-fired power in South 

Bgsjdb' dpodmveft uibu uifsf jt opu fopvhi fwjefodf up nblf ofx jowftunfou jo boz uzqf pggas-

to-power plants now, given the rapid cost declines and improvements in alternative 

technological options and the risks associated with gas investments.  

The analysis in this report is guided by three 

main questions:  

1. Is there a role for gas in the South African 

power sector? If we are looking to 

consider the deployment of power 

generation technologies that could be 

fuelled by gas, the logical point of 

departure must be to understand the 

requirements and needs of the power 

sector (not the needs of the gas sector). 

2. If there is evidence that  gas may play a 

role in TB't power sector  ° what does this 

look like? If power system modelling 

studies do indeed conclude that there is a 

role for power generation technologies 

that could be f uelled by gas, we need to 

investigate the economically rational way 

of supplying the fuel required. 

3. What are the risks of diverting from this 

role? If the optimal role for gas is small and 

does not render the power sector as an 

abodips'for gas demand ° what might be 

the risks of investing in and committing to 

 
14 NBI, 2022. ñThe role of gas in South Africaôs path to zero. Just Transition and Climate Pathways Study for South Africaò, National 

Business Initiative. [6] 
15 IISD, 2022. ñGas Pressure: Exploring the case for gas-fired power in South Africaò. [7] 

large-scale abodips' uzqf gas usage 

anyway? 

The report begins in section 2 with a summary 

of what recent power system modelling 

studies suggest about the types of generation 

technologies required for the optimal future 

efwfmpqnfou pg Tpvui Bgsjdb't qpxfs tztufn

and by when ° with common findings that 

large quantities of renewable energy plus an 

increase in flexible dispatchable capacity will 

be necessary. In section 3, recognising that 

the new flexible dispatchable capacity 

required could be fuelled by gas  ° we identify 

the type and sc ope of the role that gas could 

play, considering fuel price, contracting 

practical ities, logistical  issues and emissions 

intensity compared to  the use of other fuels 

such as diesel . In section 4 we investigate 

what the risks are of diverting from the optimal 

role for gas defined in section 3. We 

interrogate the implications of committing to 
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ªbig gas¸
16

 in line with the GMP assumption 

that there is a case for anchor demand in 

power ° including economic and 

environmental implications. In section 5 we 

use the evidence presented in the report to 

debunk some key prevailing myths in the 

narrative around gas in South Africa. Section 

6 contains the conclusions  and 

recommended next steps for gas -decision-

nbljoh jo uif dpoufyu pg Tpvui Bgsjdb't qpxfs

sector. 

  

 
16 ñBig Gasò in the context of this report refers to the use of gas 

in the power sector beyond a minimal role to provide 
standby/peaking power ï i.e. the use of gas generators 
operating at Capacity Factors of 50%-55% or higher 

compared to 5% or lower (these roles are explained in more 
detail in section 2.1). 
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2 NEEDS OF OUR POWER 
SYSTEM ï WHERE COULD 
GAS FIT IN?  

The starting point for this analysis is to 

investigate the results of recent South African 

power system modelling studies to determine 

what types of generation technologies are 

required and by when. Based on these 

learnings, we identify the type and scope of 

the role that can feasibly be played by gas in 

the power sector  ° in other words, which of 

these required technologies could be fuelled 

by gas. Section 2.1 introduces the 

terminology relied upon for this section.  

2.1 FUNCTIONS OF DIFFERENT 
POWER GENERATION 
PLANT 

Different types of generation plant have 

different functions and attributes which are 

available to the power system. It is the role of 

the system operator to ensure that the suite of 

plants is utilised to ensure secure and 

economically optimal power supply.    

Generation plant can be describe d as being 

dispatchable  or non-dispatchable . 

ªEjtqbudibcmf¸ hfofsbujpoplant can be 

switched on and off (and turned up and down) 

by the system operator to balance supply and 

demand, xijmtu ªopo-ejtqbudibcmf¸

generation increases and decreases due to 

exogenous factors (e.g. variations in the wind 

or solar resource) [8] . 

The Capacity Factor  of a plant is a measure of 

how often a plant is generating power  over a 

specific period of time (the number of hours in 

a year, for example). The Capacity Factor is 

expressed as a percentage and is calculated 

by taking the actual power produced over a 

period and dividing it by the theoretical pow er 

output of the plant were it to be running 

constantly during that period.   

 
17 See Appendix 8.2 for further elaboration of these categories 

Dispatchable g enerating capacity is 

conventionally classified into three main 

functional categories: peaking capacity, mid -

merit capacity and base supply (commonly 

ufsnfe acbtfmpbe' jo uif Tpvui Bgsjdbo

discourse)
17

. A power system can include 

plant that is run most of the time (i.e. at high 

Capacity Factors greater than 50%), and 

those that hardly ever run (low Capacity 

Factors of 5% or less) but are critical to 

maintaining security of supply for infrequent 

moments of supply-demand gaps, usually 

caused by loss of supply from other 

generation plant in the system. The utilisation 

rates of dispatchable plant can vary 

according to the needs of the system.  

Dispatchable plant  can also be described in 

terms of their flexibility. Flexibility refers to how 

quickly, easily and economically dispatchable 

plant can be brought on line or ramped up or 

down to provide power to the system.  There 

is a continuum of flexibility ° peaking plant are 

more flexible than mid-merit, which are in turn 

more flexible than base supply plant.  

Natural gas is used in power systems to fire 

dispatchable plant ° typically  mid-merit or 

peaking-type plants ° with a variety of 

flexibility characteristics  (see Box 2 below). 

Whilst these plants are identified bt agas' 

turbines or engines, they do not have to run 

on natural gas. They can run on many types 

of liquid fuels  and or gases ° including green 

hydrogen in the future. Therefore, to establish 

whether there is a role for natural gas in the 

South African power system, we first have to 

understand the requirement for flexible 

dispatchable  generation plant, and from 

there, whether natural gas is the optimal fuel 

to fire this plant, and at what volumes (which 

relates to uif qmbou't Dbqbdjuz Gbdups° i.e. 

how frequently the plant is utilised by the 

system).  
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Box 2: Flexible dispatchable power generators that can be fired by natural gas 

 

 

Open Cycle Gas Turbines are fast-acting combustion turbines that compress air and heat it 

using gaseous fuel, and then run the expanding air through a generator rotor to produce 

electricity  [5] . OCGTs can provide power to the grid quickly (within 5 -12min) and are therefore 

one of the main sources of flexible peaking power on grids across the world  [6]°[8] . The term 

ahbt' jo PDHU epft opu nfbo uiftf qmbout bsf mjnjufe up cfjoh gjsfe cz hbt, uifz dbo cf gjsfe

by a variety of fuels including diesel and green hydrogen. South Africa has six OCGTs including 

Acacia, Ankerlig, Gourikwa, Port Rex, Dedisa and Avon  ° with a cumulative capacity of ~3.8  GW 

[9] . All OCGTs are currently fired by diesel but Eskom has signalled their intent to convert some 

of the fleet to run off gas for cos t-optimisation reasons [10]. 

Internal Combustion Engines are fast-acting engines that involve the burning of fuel in a 

combustion chamber and expansion of hot gas to push a piston in a cylinder, which in turn 

rotates a crankshaft to generate power. ICEs can provide power to the grid even more rapidly 

than OCGTs (with a start-up time of 3-10min) and are typically used for backup, standby, or 

emergency power  [6], [7] . They tend to be smaller in size and therefore can be added more 

incrementally than OCGTs.  

OCGTs and ICEs are the most flexible type of dispatchable generators and  perform very similar 

functions within a power system. The uptake of such technologies is increasing for larger utility -

scale power generation applications, especially in areas with high levels of electricity generation 

from intermittent sources [11] .  

Combined Cycle Gas Turbines  are similar to OCGTs but have a secondary cycle, where exhaust 

heat from the initial combustion process is utilised to make steam that is run through another 

rotor to generate additional elect ricity [12] . CCGTs are more complex than OCGTs and therefore 

more expensive to build but are more effi cient as they allow for more electricity to be produced 

for the same amount of fuel. CCGTs have a longer start up time than OCGTs (90-240min) and 

are therefore less flexible. They are generally used to provide mid -merit capacity in power 

systems [6] . 
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2.2 THE RELEVANCE OF THE 
EXISTING PORTFOLIO OF 
GENERATION ASSETS  

What does an optimal future South African 

power system look like? This is a classic 

techno-economics question and is solved 

through well-established practices of power 

system modelling. The question is complex 

and involves understanding the current 

generation resources available on the grid, 

the remaining lives of this equipment, the cost 

and performance characteristics of new 

replacement generation technologies, and 

the expected growth in demand. 

Determination of the optimal build plan for 

new power generation capacity integrates 

lowest cost, system adequacy
18

, and 

emissions limitations ° the latter increasingly 

important as we transition to a low carbon 

future and a world of net zero emissions.  

One question that modellers have to grapple 

with is the timeframe to use for analysis. Power 

systems include assets with long lifetimes ° of 

fifty years and beyond in some cases. In 

addition, the decarbonisation imperative is 

considered in  timeframes of thirty to forty 

years into the future. However, we live in a 

world of increasing uncertain ty, and in a 

period of disruptive change in the global 

power sector. We therefore in reality have very 

little foresight beyond the next five to ten years 

(see Box 3 for a discussion on this and some 

of the benefits of technologies that allow for 

incremental decision-making). Taking these 

factors into consideration, w hilst most of the 

modelling exercises we refer to in our 

evidence base have timeframes to 2050, we 

focus very closely in this report on the current 

decade to 2030  and decisions required 

during this period .  

 
18 An ñadequateò power system is essentially one that has no 

load shedding ï being able to meet demand in every hour of 
the year.  

Fbdi dpvousz't qpxfs tztufn jt vojrvf boe

making optimal decisions about its future is 

influenced by historic path dependence ° 

decisions based on tech nology options that 

were available at the time (leading to the 

current state of the system) as well as future 

available technologies.  

Technology availability has significant impact 

po uif tibqf pg ejggfsfou dpvousjft' qpxfs

systems ° the United Kingdom ( UK) for 

example was predominantly powered by coal 

until the advent of cheaper, cleaner gas from 

the North Sea in the early nineties resulting in 

a dash to replace coal with gas. The UK did 

not move away from coal because the coal 

ran out, coal was simply sup erseded by a 

better cheaper way of generating power ° gas 

was an economically rational choice at the 

time. The North Sea now provides the UK with 

an increasing supply of wind power. Roughly 

80% of its total power as of 2021 comes from 

wind and gas in almos t equal measure [9]  ° 

but little from solar for obvious reasons. In 

South Africa, by contrast we are still heavily 

reliant on coal (81% of generation[10] ) as this 

was until recently the cheapest available 

energy source, but we have some of the best 

untapped resources for both wind and so lar 

generation in the world.   

The important point is that new generation 

capacity comes into an existing portfolio of 

generation assets unique to the historic and 

geographical context of the country ° the 

existing assets continue to provide power until 

they are retired, as new assets are added. In 

the South African context, despite the 

retirement of many coal generation assets 

over the next ten years anticipated in the 

current Integrated Resource Plan (IRP 2019) 

(~10.5 GW, 18% of coal power to be 

decommissioned by 2030  [11]), a significant 
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but diminishing coal generation capacity will 

remain available during this period. This is a 

very different conceptual prospect to the 

greenfields build of an entire new power 

sector. 

2.3 COMMON FINDINGS FROM 
RECENT STUDIES OF THE 
SOUTH AFRICAN POWER 
SYSTEM  

Our analysis in this report draws on a number 

of recent independent system modelling 

studies  of the South African power 

system.
19,20,21,22 

Further details on these studies 

can be found in section 8.3 of the Append ix. 

Despite the use of different modelling 

platforms, assumptions and conceptual 

approaches, the results of these studies 

reveal significant common findings that 

should guide economically rational choices 

for new generation capacity :  

¶ The bulk of new build  generation capacity 

should be wind and solar PV, with 

significant requirements for immediate 

increase in the contribution from these 

technologies. Although not dispatchable, 

the energy generated from wind and solar 

resources is now by far the cheapes t of all 

technologies ° so much so that it makes 

economic sense to build much more 

capacity than would be required on an 

average resource day, ensuring sufficient 

generation on low resource days.  Wind 

and solar generation capacity provides 

the overwhelming majority of the energy 

requirements of new generation on the 

power system in all studies. 

 
19 Meridian Economics-CSIR, 2020. ñA Vital Ambition: 

Determining the cost of additional CO2 mitigation in the South 
African power sector.ò [12] 

20 Marquard, A., Merven, B., Hartley, F., McCall, B., Ahjum, F., 
Hughes, A., Blottnitz, H.V., Winkler, H., Stevens, L., Cohen, 
B., 2021. ñSouth Africaôs NDC targets for 2025 and 2030 ï 
further analysis to support the consideration of more 
ambitious NDC targets.ò [13] 

¶ Some quantity of new-build battery 

storage capacity  is common to all 

modelling results . Although still relatively 

expensive, battery storage costs are 

falling rapidly ° faster than the revisions to 

modelling efforts can adjust.   

¶ No new coal or nuclear capacity  should 

be built under any optimal development 

pathways ° these technologies have been 

superseded on both economic and 

environmental considerations. Even under 

highly constrained emissions scenarios 

which would favour nuclear power, 

nuclear remains more expensive and less 

attractive from an emissions perspective 

than a combination of renewables and 

flexible dispatchable capacity (even if the 

latter uses fossil fuels) and is not 

recognised as being viable .  

¶ For at least the next fifteen years, until the 

bulk of the coal is off the system, gas-to-

power plants are not chosen by the power 

system models to generate significant 

quantities of energy (i.e. to perform the 

function of mid-merit or base supply).  

¶ There is an increased requirement for 

flexible, dispatchable capacity  to cater for 

short-term differences in power supply 

and demand as the penetration of wind 

and solar technologies increases. Gas 

could play a role in fuelling flexible 

generation plant and therefore this 

becomes the subject of the remainder of 

this section (section 2.3.1- 2.4).  

21 National Business Initiative, 2021. ñDecarbonising South 
Africaôs power system,ò and NBI, 2022. ñThe Role of Gas in 
South Africaôs Path to Zero.ò [6] 

22 Clark, S, 2020. ñThe Use of Natural Gas to Facilitate the 
Transition to Renewable Electric Power Generation in South 
Africa.ò Stellenbosch University PhD Thesis.  
** Due to the specific focus of this study on the requirement 
for dispatchable generation, we draw on it predominantly for 
section 2.3.1 onwards. [14] 
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2.3.1 All scenarios require an increase in 

flexible, dispatchable capacity   

In the medium (5-10 years) and longer term, 

substantial new flexible dispatchable 

generation capacity will be required in the 

form of Open Cycle Gas Turbine (OCGT), 

Combined Cycle Gas Turbine (CCGT) or 

Internal Combustion Engine (ICE) generators. 

This need is primarily driven by the increase 

in the non-dispatchable wind and solar 

capacity that will need to come online during 

this period. Estimates of the new flexible, 

dispatchable  generation capacity required by 

2030 vary across studies from 3.08 GW to 

7.27 GW depending on different economic 

scenarios, but 5 GW is a reasonable central 

assumption.  

Studies show that the installation of battery 

storage reduces the need for flexible 

dispatchable generation in the form of 

turbines or engines to balance the system ° 

but that this mainly reduces the energy 

generated by the dispatchable plant, not the 

required installed capacity (i.e. the  plants are 

utilised even less, but are still required to be 

there on standby should the need arise) . 

Table 1 below compares particular scenarios 

from the modelling studies examined (see 

section 8.3 of the Appendix for a descriptor of 

each) in terms of the cumulative new flexible 

generation capacity required. The scenarios 

drawn from the different studies are all cost-

optimised modelled pathways that include 

carbon constraints which limit total emissions 

to align with Tpvui Bgsjdb't efdbscpojtbujpo

imperatives.

Table 1: Cumulative new flexible dispatchable capacity (CCGT, OCGT and ICE) across 
different modelled scenarios (GW) 

Cumulative New Flexible 
Dispatchable Capacity Built (GW) 

2022 2023 2024 2025 2026 2027 2028 2029 2030 

Meridian-CSIR Ambitious RE 
pathway  

        -    1.00 1.84 2.99 3.59 3.7 3.7 3.7 5.52 

Meridian-CSIR Ambitious RE 
pathway & coal off by 2040 

        -    1.04 1.79 2.92 3.48 3.63 3.63 3.63 5.31 

NBI low demand low emissions 
scenario 

 1.00   1.00   2.38   2.53   3.02   3.49   3.64   3.79  3.79  

Minimum capacity in UCT 
scenarios within NDC Range 

        -    -    -    -    0.1 1.18 1.51 2.81 3.08 

Maximum capacity in UCT 
scenarios within NDC Range 

        -    -    -    -    2.33 4.14 4.98 6.89 7.06 

When added to existing flexible generation 

capacity, the resulting totals are given in the 

table below, and presented graphically in the 

figure thereafter.
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Table 2: Total installed flexible dispatchable generation capacity (GW) in different modelled 
scenarios 

Total Installed Flexible 

Dispatchable Capacity (GW) 
2022 2023 2024 2025 2026 2027 2028 2029 2030 

Meridian-CSIR Ambitious RE 

pathway 
 3.41   4.41   5.25   6.39   6.65   6.77   6.77   6.77   8.58  

Meridian-CSIR Ambitious RE 

pathway & coal off by 2040 
 3.41   4.44   5.19   6.32   6.55   6.69   6.69   6.69   8.37  

NBI low demand low 

emissions scenario 
 4.82   4.82   6.20   6.35   6.50   6.97   7.12   7.27   7.27  

Minimum cap in UCT 

scenarios within NDC Range 
 3.41   3.41   3.41   3.41   3.52   4.32   4.61   5.91   6.19  

Maximum cap in UCT 

scenarios within NDC Range 
 3.41   3.41   3.41   3.50   5.36   6.78   7.70   9.57  10.17  

Clark (2020)  5 ï 15 

Figure 3: Total installed flexible dispatchable generation capacity (GW) in different modelled 
scenarios 

 

2.3.2 The flexible dispatchable capacity is 

seldom used, with corresponding low 

fuel offtake requirements 

The major question upon which the entire gas 

debate hinges is the n the optimal use of 

flexible, dispatchable  generation capacity 

once it is built. In other words, should it be 

vtfe jo b tuboecz ps aqfbljoh' spmf up beesftt

short term, infrequent periods when demand 

exceeds supply from the rest of the 

generation portfolio, or should it be used in a 
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acbtf tvqqmz' ps anje-nfsju' spmf up hfofsbuf b

significant posujpo pg uif qpxfs tztufn't

annual energy requirements? 

Although the required increase in flexible 

dispatchable capacity is significant, an 

analysis of how often the capacity is utilised 

during the period to 2030 in the various 

simulations reveals unequivocally that its 

economically rational role is that of standby or 

peaking capacity
23

. This standby or peaking 

role requires that the capacity  is available at 

all times, but actually used very little ° with 

utilisation less than 5% and optimally less than 

3% in most years. This is the same role that 

should be played by the existing 3.1 GW of 

OCGT capacity available to the South African 

power system (for details see Appendix 8.3), 

although its current use to prop up  ailing coal 

plants in an energy-short power system 

results in Capacity Factors often above 10% 

(12% for 2021)
24

. It is vital to appreciate that 

the current utilisation of OCGT capacity  is not 

reflective of the role it is designed to  fulfil in a 

power system ° for example a significant 

amount of OCGT-generated power is used to 

recharge the pumped storage  facilities. This 

is a preposterous use of the most expensive 

generation capacity
25

 but a situation that is 

unavoidable due to a lack of available energy 

on the system. Our recent publication  on the 

causes of load shedding
26

 demonstrates how 

the Capacity Factor of the OCGT plant will fall 

to levels well below 5% once sufficient wind 

and solar generation capacity is a vailable.  

The Capacity Factor at which the flexible 

generation plant runs is relevant in that it 

determines the quantity of fuel required. 

These factors are provided in Table 3 below.

Table 3: Optimal Capacity Factor for flexible generation across differing modelling studies 

Flexible generation Capacity 

Factor 
2022 2023 2024 2025 2026 2027 2028 2029 2030 

Meridian-CSIR Ambitious RE 

pathway 
1.5% 1.6% 1.6% 1.7% 1.8% 1.7% 2.9% 2.3% 2.2% 

Meridian-CSIR Ambitious RE 

pathway & coal off by 2040 
1.4% 1.6% 1.6% 1.7% 1.7% 1.7% 2.8% 2.2% 2.2% 

NBI low demand low 

emissions scenario 
7.3% 4.3% 2.4% 1.9% 1.6% 3.7% 3.2% 3.0% 1.8% 

UCT scenarios within NDC 

Range 
Minimum Capacity Factor set as modelling assumption and not optimised 

Clark  2 ï 6% 

  

 
23

 Although some models include CCGT capacity, the Capacity 

Factors are such that the function is that of a peaking/standby 
role 
24 Based on Eskom data calculated for Meridian Economics, 
ñResolving The Power Crisis Part A: Insights From 2021 - 
SAôs Worst Load Shedding Year So Far,ò  

25 Not least because the 75% round-trip efficiency on the 
pumped storage means that the power when finally used is 

actually a third more expensive than the already high dispatch 
cost of the OCGTs. Power system storage is designed to be 
charged by the cheapest source of power at times when the 
power is generated but not immediately required. 

26 See Meridian Economics, 2022. ñResolving the Power Crisis 
Part A: Insights from 2021 ï SAôs Worst Load Shedding Year 
So Far.ò 

https://meridianeconomics.co.za/wp-content/uploads/2022/06/Resolving-Load-Shedding-Part-A-2021-analysis.pdf
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Whilst it might seem a waste of capital to pay 

for significant generation capacity to stand 

idle most of the time, this is precisely  the role 

that OCGT and ICE
27

 technologies are 

designed for , with relatively low capital cost s 

and high dispatch cost driven by the fuel 

price. CCGT plant is typically only the 

economically rational choice for sustained 

Capacity Factors  exceeding 20%.  

Flexible dispatchable  capacity that operates 

in a peaking role can be seen as a form of 

insurance against load shedding ° it is only 

run as an expensive last resort for the short, 

intermittent periods when there is a supply 

shortfall, but this insurance is worth paying for 

as the cost of other sources of backup power 

or failure to meet demand is far higher. 

For as long as significant coal capacity 

remains on the system (at least another ten 

years) fulfilling a mid-merit or base supply 

(abaseload') function, all modelling shows that 

it is not economic  to generate a large amount 

of energy from turbines or engines using gas 

or other combustible fuel.  By the time major 

coal capacity has closed in the mid/late 2030s 

there may well be storage or hydrogen 

solutions that have matured to a point that 

when combined with low-cost renewables 

render new fossil fuel capacity infeasible 

completely . However, if this is not the case 

and gas-fired CCGT capacity  (run at higher 

Capacity Factors to serve a mid-merit type of 

role) is required to replace dpbm't spmf jo uif

power system, the decision to build the CCGT 

capacity does not need to be mad e before 

2030, given that short three year lead times 

would be involved (this is discussed further in 

Section 2.4 below). 

 
27 As highlighted in Box 2, ICEs and OCGTs perform very similar 

functions in the power system. ICEs may be preferable to 
OCGTs as they operate well at altitude and the coast, they are 
more modular and can therefore be added incrementally and 
easily moved from one place to another, their operational 
efficiency is higher than that of OCGTs and they also have a 
greater operating range ï i.e. they can meet requirements for 
peaking (high power output for short period) as well as more 

The additional 5 GW of new peaking/standby 

capacity that is required by 2030 will generate 

about 2TWh of power per year when run as 

standby generation at a maximum 5% 

Capacity Factor, requiring about 20 ° 25 PJ of 

fuel per annum depending on technology 

(ICE or OCGT). This would be in addition to 

the fuel required in 2030 to fire the existing 

peaking capacity of 3.1  GW at a 5% Capacity 

Factor ° a further 15 PJ.  

Therefore, the total fuel requirement for 

flexible generation will likely be a maximum of 

40 PJ/annum (PJ/a) by the end of the decade 

assuming a 5% Capacity Factor although 

optimal use of the peaking plant would result 

in lower volumes of around 25 PJ/a (8 GW at 

3% Capacity Factor). This assumes electricity 

demand recovers and grows from pre -

Covid-19 levels and significant renewables 

rollout is implemented this decade to address 

and close the generation gap . For context, the 

12% average Capacity Factor at which the 

existing fleet of diesel -fuelled peaking 

capacity was run in 2021 generated 3.2 TWh 

and consumed approximately 37 PJ (or 

~950 Ml of diesel).  

2.4 IF THERE IS A ROLE FOR 
GAS IN THE SOUTH 
AFRICAN POWER SECTOR 
IT IS SMALL  

Based on the outcomes of key optimised 

system modelling studies, we can conclude 

that there is an increased requirement for 

additional flexible dispatchable capacity in 

Tpvui Bgsjdb't qpxfs tztufn° some of which 

could be fuelled by gas. However, this 

capacity  plays a peaking role and therefore is 

mid-merit type (medium output for longer period) 
requirements if needed, their ramp rates and start up times 
are higher and faster than that of OCGTs. The choice between 
OCGT and ICE will be specific to the duty cycle required and 
other site-specific issues. See recommendations in section 
6.2. 
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seldom run, meaning that the total fuel volume 

required is small  and will be highly variable 

(there will be times of high need where all 

plant needs to run flat out for a few hours, but 

there will also be extended periods where 

plant will not need to run at all) . Gas could 

potentially meet some of this fuel volume 

requirement ° where it is the optimal 

economic and environmental choice . 

Quantifying this volume is the subject of the 

following section 3.
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Box 3: What the common findings in section 2.3 imply for future power system planning  

Taken together, the common findings presented in section 2.3 reveal characteristics of future South 

African power systems in terms of asset timeframes and lead times that have  a number of important  and 

fundamental implications for power system planning.  Coal and existing proven nuclear technologies are 

no longer economically rational choices for new generation capacity in the South African context. Coal 

with yet-to-be-commercialised carbon capture technologies and new, unproven small modular reactor 

nuclear are insufficiently mature to be considered for the system planning task and until proven otherwise 

should be excluded from serious debate around the future of the power sector, certainly in the short -

term.  

Apart from the critical focus that this provid es on the remaining available technologies, the removal of 

coal and nuclear from the technology basket allows for a fundamental improvement to the planning 

process ° we are relieved of the requirement to make decades -long forecasts into a future which is 

unknowable. Both coal and nuclear suffer from exceptionally long lead times ° in practice it can take at 

least a decade or more from award to commissioning 28. Furthermore, coal and nuclear capacity are 

characterised by economies of scale that require large installations, with great chunks of generation 

capacity at risk during the construction period. Planning processes that contemplate coal and nuclear 

must necessarily rely on forecasts of demand and competing technology costs more than a decade into 

the future. In the current process this would mean that any capacity shortfall identified by increasingly 

shaky forecasts any time up to 2035 would require almost immediate commencement of new build.  

The viable technologies that replace coal and nuclear do not su ffer from such long lead times. As long 

as sufficient grid capacity exists ° wind, solar, battery storage and flexible dispatchable  capacity can all 

be installed in less than three years including the associated infrastructure. Wind lead times are three 

years, and solar and battery capacity can be installed within a year  [18] . Phase one of the existing OCGT 

capacity at Ankerlig and Gourikwa was installed in 18 months (more than 15 years ago). All the renewable 

technologies can be added in increments as low as 100  MW without impacting cost. Turbine size viability 

is impacted by the fuel supply chain, but if new capacity can be co -located with existing fuel off -take, 

new capacity can be built in increments of 10  MW, 150 MW, or 500 MW for ICE, OCGT and CCGT 

generators respectively.  

These facts fundamentally change and benefit the system planning task ° we know attempts at predicting 

future demand and technology costs beyond even five years are subject to significant uncertainty. Global 

events of the last years and months bear this out, with impacts on fuel prices and component supply 

chains wrought by the Covid -19 pandemic and war in the Ukraine being impossible to have predicted. 

Further, the rate of change at which the viability of new technologies advancing is increasing and already 

presents a challenge to decision making. Fortunately, with such short lead times  on the most viable 

technologies and new economies of scale at bite -sized capacity we can now afford to revise the system 

planning process to focus on the period for which we have the best information ° the next five years, and 

incrementally assess and bui ld new capacity almost as it is required. This saves us from the worst 

stranding risks, almost eliminates the risk of being unable to meet supply due to underestimation of 

demand, and reduces the capacity at risk in the event that a single project falls be hind schedule or fails. 

It also provides the benefit that where we see future supply gaps opening up, such as when coal plant 

retires in ten to fifteen zfbst' ujnf, we can afford to wait and see if the intervening years bring new 

technologies that supersed e existing options.  

 
28 South Africaôs coal megaprojects, Medupi and Kusile, are prime examples of this reality. Medupiôs last unit reached commercial 

operation in August 2021, fourteen years after construction commenced in 2007 and seven years after its scheduled delivery date. The 
total project cost is almost three times what was originally budgeted for, and the plant is still functioning sub-optimally. Kusile has also 
experienced severe delays, with its last unit set to come online in the 2024/2025 financial year, sixteen years after construction 
commenced and almost ten years after its scheduled delivery date [15]ï[17]. 
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3 POWER SYSTEM NEEDS 
ONLY PEAKING ROLE FROM 
GAS ï HOW MUCH GAS IS 
THAT? 

The analysis in Section 2 leads to the 

question: how much of the 25PJ/a-40 PJ/a 

demand for fuel required by 2030 could 

practically and economically be met with gas?  

The new peaking capacity required this 

decade  could be fired by a variety of fuel  

alternatives including diesel, piped natural 

gas, Liquified Natural Gas (LNG), Liquified 

Petroleum Gas (LPG), hydrogen, and 

ammonia to name a few although not all of 

these options are currently economically 

feasible. Similarly, existing capacity could be 

modified to burn the same fuels with feasibility 

dependent on a case-by-case analysis.  

Realistically the available options reduce to 

diesel and LNG
29

 for implementation in the 

next ten years, given the cost and early-stage 

development of the hydrogen possibilities , 

constraints on supply of piped  natural gas 

from existing sources, and undeveloped 

nature of other domestic gas opportunities . 

Any new flexible dispatchable capacity 

should however be able to burn a multitude of 

fuels including hydrogen, ammonia and other 

low or zero emission options in order to be 

useful into a low-carbon future .   

Tpvui Bgsjdb't dvssfou ejftfm vtbhfacross all 

sectors is well in excess of the 40 PJ that will 

be required for flexible dispatchable power 

generation by 2030. Total annual diesel 

consumption is typically more than ten times 

this amount already, and 37 PJ was burned in 

OCGTs in 2021. The fuel is relatively easy to 

handle, resulting in less complex logistical 

 
29 LPG could also potentially provide the fuel to some new 

generation capacity although this is likely to be a small role as 
we discuss in relation to Saldanha Bay as a potential site for 

requirements, all of which are in any case 

existing.  

South Africa does not, however, have any 

established LNG infrastructure , with existing 

gas supplied by the ROMPCO pipeline from 

Mozambique. The last twenty years have seen 

great development in the global LNG market 

and particularly more recently in the F loating 

Storage Re-gasification Unit (FSRU) market.   

An FSRU is a ship or offshore installation with 

the capability to vaporize LNG and deliver 

natural gas to land, from where it can be 

transported via truck or pipeline  to sites of 

use. Early developments in the LNG industry 

required land -based storage and re-

gasification facilities ° only feasible when truly 

large volumes of LNG throughput are 

contemplated. The FSRU solution additionally 

provides greater flexibility than a large land -

based terminal option, as it requires only a 

fraction of the capex in order to become 

operational, and vessels can be moved if 

required to other locations. Contract flexibility 

also allows for the procurement of the service 

on a lease basis ° removing the obligation to 

sink large capital costs into on -shore 

infrastructure from the beginning .   

A reasonable sized FSRU can deliver up to 

180 PJ/a of gas provided there is a steady 

offtake profile ° for context this is 

approximately the entire current South African 

demand, and far in excess of the 40 PJ/a 

identified in section 2 above as being th e 

maximum requirements of the power sector to 

2030.  

In theory, then, one FSRU is all that will be 

required to supply gas demand in the South 

African power sector  for the foreseeable 

future. However, getting LNG from the port to 

point of use requires either rail, trucking or 

new generation capacity. We have not evaluated the full 
potential for LPG in power in South Africa in this report. 
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pipeline solutions. For the purposes of the 

analysis in this report we have restricted 

ourselves to the evaluation of sites that would 

be most favourable to LNG - i.e. where FSRU-

supplied LNG generators are situated at ports 

(requiring no further transport cost) or 

alongside existing pipelines  (requiring little or 

no new pipeline infrastructure to be built) .  

We proceed in this section to consider the 

case for FSRU-supplied LNG to replace 

diesel as a fuel for existing or new flexible 

plant capacity  at such sites where LNG would 

most easily compete with diesel. Whilst we do 

consider inland locations for this comparison 

our major focus has been on the economics 

of coast-located sites. We base our 

comparison on pricing considerations , which 

are influenced both by the cost of the fuel itself  

and logistical considerations for delivering the 

fuel to the generator, as well as emissions 

considerations.  

3.1 FUEL PRICE 
CONSIDERATIONS 

3.1.1 Diesel pricing  

The pricing basis for diesel fuel in South Africa 

is well established and is based on the import -

parity price of diesel . This consists primarily of  

the Basic Fuel Price (BFP) derived from a 

number of global refined product hubs plus 

logistical cost recoveries in the order of 5% of 

the total to deliver landed product in a South 

African harbour.  The price is subject to further 

margins, plus levies and taxes based on the 

use of diesel for transport purposes , and cost 

recoveries related to delivery and storage 

costs. 

When the existing Eskom peaking facilities at 

Ankerlig and Gourikwa were built , National 

 
30 Schedule 6 of the Customs and Excise Act, rebate in place 

since April 2006 
31 Since 1 April 2016 diesel for power generation includes 50% 

of the Fuel levy. As at December 2021 this amounts to 190c/l 
or approximately R50/GJ 

Treasury implemented a rebate mechanism
30

 

to relieve power generation of paying the 

Road Accident Fund levy and the Fuel levy. In 

April 2016 this rebate was partially repe aled
31

 

as National Treasury perceived it to be 

contributing to a perverse incentive for Eskom 

to burn more diesel given the high Capacity 

Factors of OCGTs in the previous year.  

Power from OCGTs with or without this rebate 

is always the most expensive of all generation 

options and is only ever dispatched as a last 

resort ° the high use of OCGT capacity  in 

2015/16 was a result of desperate attempts to 

maintain security of supply and avoid lo ad 

shedding. I f anything, imposing additional 

taxes on diesel for power generation  (as 

created by repealing the rebate)  could create 

a perverse incentive for Eskom to shed load in 

extreme circumstances rather than burn 

expensive fuel ° a cost that may not be 

approved by the National Energy Regulator of 

South Africa (NERSA) in subsequent revenue 

applications.  

For purposes of our evaluation of the price of 

diesel against gas we have excluded the 

R50/GJ impact of the current fuel tax policy, 

our view being that a rational application of 

such a tax would need to equally apply to all 

fuels used for power generation.  

Whilst actual suppl ied prices  will be based on 

individual contracts between suppliers and 

Eskom or Independent Power Producers 

(IPPs), we have assumed the same wholesale 

margin, secondary distribution and storage 

costs as per the Central Energy Fund (CEF)'t

published indicative diesel pricing
32

. These 

margins would allow for appropriate profit and 

provision for delivery and necessary storage 

infrastructure. Table 4 thus provides a 

32 Found in the DMRE Petrol Price Archive: 
http://www.energy.gov.za/files/esources/petroleum/Decembe
r2021/Diesel-margins.pdf 
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reasonable indicative price as at  December 

2021 for supply of diesel fuel to coastal OCGT 

facilities:

Table 4: Diesel cost as at December 2021 for supply of fuel to coastal OCGT facilities 

Diesel cost assumptions ZAR c/l ZAR/GJ 

Basic Fuel Price (BFP) 955.63 251.48 

Zone Differential Coast 2.50 0.66 

Wholesale Margin 80.22 21.11 

Fuel Levy 0.00 0.00 

Secondary Storage 30.70 8.08 

Secondary Distribution 17.94 4.72 

Total Fuel Cost 1 086.99 286.05 

Approximately 88% of the diesel price is 

exposed to exchange rate fluctuations and a 

similar portion exposed to the dollar price of 

global oil markets.  

We have not explicitly modelled any 

economies of scale in extending the use of 

diesel as a fuel for peaking plant. This rests on 

the assumption that small incremental 

generation capacity increases could be 

accommodated at sites where existing 

storage capacity exist s and that storage 

provision for larger capacity would not cost 

more than the existing provision in the price. 

The future use of pipeline transport (as 

opposed t o truck) such as what may be 

achievable at Ankerlig  has not been 

accounted for , although this would likely 

favour diesel cost-wise over LNG. 

3.1.2 LNG pricing  

LNG is procured in a global market and a 

multitude of mechanisms exist  for price 

formation and contract ing. Contract pricing 

terms range from spot pricing based on one 

or more of a number of international gas spot 

markets to multi-year fixed price contrac ts, 

and a range of market -linked pricing 

mechanisms in between. The pricing risks 

demonstrated by recent unprecedented spot 

market volatility and the need for some price 

certainty would mean that any gas 

procurement for South African power 

generation would need to be done on the 

basis of a long-term contract . 

Although fixed price contr acts have been and 

are implemented it is highly unlikely this 

option would be available given the low 

quantities that South Africa would consume. 

The contractual reality is far more likely to be 

subject to the more standard norms of LNG 

contracting  in which the price is indexed 

against an international marker.  

Historically LNG was indexed against the 

crude oil price  resulting in significant 

correlation between changes in LNG and 

other hydrocarbon prices such as diesel. 

More recently with the advent of shale-gas 

and other unconventional sources a position 

of structural gas over-supply  in the United 

States (U.S.) has resulted in a decoupling of 

the markets for liquid fuels and LNG , resulting 

in prices for LNG and diesel that now 

sometimes move against each other based on 

the supply/demand dynamics in the different 

markets. 

Since 2016 the U.S. has become the marginal 

supplier of LNG with pricing based on  the 

Henry Hub LNG pricing formula  [19] . We have 



 

 

 

 

© Meridian Economics June 2022 19 

 

assumed this formula in modelling the LNG 

price at which gas could be procured  in South 

Africa. The formula links the contract pr ice to 

the Henry Hub price  marker (which is much 

less volatile than European hub prices  or the 

Japanese Korea LNG spot marker (JKM) due 

to the structural over-supply in the U.S. with a 

15% premium to cover the cost of actually 

procuring feedstock . A further cost of 

liquefaction is added  plus the cost of shipping 

via LNG carrier to derive a Delivered Ex-Ship 

(DES) price for delivery into an FSRU moored 

in a South African port. Table 5 below shows 

indicative pricing for December 2021.

Table 5: Indicative pricing for December 2021 for LNG Delivered to an FSRU moored at a 
South African port 

LNG cost assumptions $/MMBtu ZAR/GJ 

Henry Hub Price  3.67 53.92 

Gas feedstock premium (15%) 0.55 8.09 

Liquefaction fee  2.50 36.73 

LNG Carrier fee 1.50 22.04 

Total DES Price Delivered to FSRU   8.22 120.77 

LNG is stored cryogenically in the FSRU in 

liquid form, re-gasified and piped to shore as 

required.  Contractual terms for deployment of 

the FSRU also vary considerably and include 

outright purchase  versus long term lease 

agreements for the FSRU. Given the need for 

flexibility we have assumed a lease contract 

would be preferable and that the only capital 

required would be the cost of necessary 

marine and portside infrastructure to connect 

the FSRU via pipeline directly to a generation 

facility.  

We assume capital and fixed cost rec overy to 

be the same under a lease or outright 

purchase agreement ° the only difference 

being whether the ongoing FSRU cost is 

denominated in dollars (in the case of lease) 

versus rands (in the case of purchase)  i.e. the 

extent to which the FSRU cost component is 

exposed to exchange rate fluctuations . 

Detailed FSRU cost assumptions are to be 

found in the Appendix section 8.5. The 

presence of fixed costs in the value chain 

means that volume of LNG required has a 

significant impact on pricing , particularly at 

low volumes. 

Figure 4 depicts  the build-up of the price 

components at increasing fuel offtake levels 

for LNG assuming a single FSRU is moored in 

a South African port, as at December 2021. 

The majority of the FSRU and marine 

infrastructure costs are fixed, resulting in 

significant dis -economies of scale at fuel 

offtake volumes below 10 PJ, the left-most 

side of the figure ° regardless of  whether the 

FSRU is procured on a lease or purchase 

basis.  

The cost of diesel in December 2021 

(R286/GJ) is also plotted (recalling that diesel 

for power generation is not similarly subject to 

economies of scale given the existing 

infrastructure and extensive use of diesel 

elsewhere in the economy), illustrating that at 

very low volumes, the price of LNG in fact 

comes at a significant premium to that of 

diesel.  

Whilst the 40 PJ/a potentially required for 

flexible dispatchable power generation as 

justified in section 2 sits comfortably within the 

economies of scale for LNG, this assumes 

that all this demand is located at  generators 
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that could be supplied directly from a single 

FSRU. This is far from the case with existing 

and realistic potential new sites scattered 

geographically . We consider this question in 

more detail in section 3.2.

Figure 4: Build-up of the LNG price at December 2021 showing relationship between volume 
and price for the FSRU and marine infrastructure component. December 2021 Diesel price 
plotted.  

 

3.1.3 The impact of fuel price volatility over 

time  

Figure 4 provides a price snapshot at one 

point in time ° December 2021. But how does 

LNG pricing compare to diesel over a period 

of time? In order to gain a better 

understanding of this, we looked back at 

historical data on the price of each fuel from 

August 2015 (the time when Henry Hub 

pricing  became available) to May 2022. 

Figure 5 illustrates the price histor ies of diesel 

and LNG over this period  for various levels of 

LNG offtake volume ° including offtake 

associated with 1 GW, 2 GW and 3 GW of 

OCGT capacity running at  a 5% Capacity 

Factor, as well as 3 GW CCGT capacity 

running at a 55% Capacity Factor.  

The current state of the liquid fuels and LNG 

markets results in diesel prices far in excess 

of LNG prices implying that LNG could 

feasibly compete with diesel  (black l ine) even 

for a dedicated FSRU supplying only 5 PJ/a 

(green line indicating offtake  for 1 GW of 

peaking capacity in a year of reasonably high 

use).  

However, even the limited history over the last 

seven years shows that there is significant 

volatility of the discount between LNG and 

diesel and that on average over this period  

such low volumes of LNG would have actually 

priced at a premium rather than a discount to 

diesel.  
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Figure 5: Price history of diesel vs LNG for different offtake volumes 

 

In order to gauge what level of fuel offtake 

would be required in order to be secure of the 

discount between LNG and diesel, we plotted 

the volume versus discount curve between 

the two for their respective prices for each 

month of the available history from 2015 to 

2022.  

Figure 6 illustrates the % premium or discount 

of the price of LNG over Diesel
33

 with 

increasing fuel offtake for each of the months 

during this period. The figure shows that in 

recent months (the green and blue lines  

representing December 2021 and May 2022), 

LNG became a cheaper fuel option than 

diesel for any volume exceeding 5  PJ/a, and 

substantially so (more than 40% cheaper) at 

larger volumes.   

 
33 Prices reflect the cost of delivering the fuel to a turbine 

generator at the coast (i.e. LNG includes price of FSRU and 

However, from the historical context in Figure 

6 (plotting the discount curve for all months 

from August 2015 onwards) we see that on 

average (red line) any offtake volume lower 

than 8.5 PJ/a would have resulted in LNG 

pricing at a premium to diesel.  

For an offtake volume of 10 PJ/a LNG would 

have on average priced at a discount of a little 

under 10% to diesel, but the difference 

ranged from a 40% discount to a 70% 

premium over the period. Over the past seven 

years, with the decoupling of the LNG and 

liquid fuels markets, not only have the 

respective fuel prices become highly volatile, 

but so has the difference between them.  

marine infrastructure, LNG carrier, Liquefaction and Diesel 
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Figure 6: Range of Gas Price premium/discount over diesel with increasing volume (PJ/year) 

 

Figure 6 shows that the minimum offtake 

volume required for LNG to become a 

cheaper fuel option varies significantly across 

the period, but to be secured of a reasonable 

discount of 10% to 20%, offtake volumes 

would have needed to consistently exceed 

10 PJ/a ° 15 PJ/a. If the gas-to-power offtake 

were required to provide this demand on its 

own, then at least 3 GW
34

 of peaking capacity 

would need to be supplied by the FSRU, and 

LNG would have to provide all the peaking 

fuel requirement at these plants.  

As we discuss in section  3.3.1, it is highly 

unlikely that LNG will be able to entirely 

dispense with diesel as a fuel option for 

peaking plant  and more likely that LNG could 

only account for 50% of the peaki ng fuel 

required.  If this is the case, then 6 GW of 

peaking capacity would be required to be 

 
34 3 GW of peaking plant requires 9 PJ ï 15 PJ of fuel per 

annum based on a Capacity Factor of 3% to 5% 

supplied from a single FSRU in the absence 

of other demand in order for LNG to reliably 

be cheaper than diese l. Grid constraints and 

other practicalities associated with a 

concentration of so much generation capacity 

would likely render this infeasible.   

Given the fixed FSRU costs it should also be 

borne in mind that the effective gas price  

would be substantially higher in early years if 

an incremental build approach were to be 

adopted  ° i.e. if not all peaking capacity were 

to be built at once , as would be prudent  given 

that the expansion of the peaking capacity is 

required only in tandem with the rollout of 

renewable resources.  

Under the assumption that diesel storage 

would be required anyway (see section 3.2), 

the incremental issue could be addressed by 

first building the diesel infrastructure and 














































































