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Commissioners
agreed in the
February 2022 PCC
strategy session
that the PCC should
make
recommendations
on how to deal with
the carbon
constraint in energy
planning and
governance




The PCC agreed they will:

1.

make recommendations on an energy mix and

energy governance that enables us to achieve the
emissions trajectory set out in our NDC.
2.
base its recommendations on best available science
and modelling that factors all aspects of a
just energy transition - affordability, security,
job creation and decarbonisation.

3.

PCC will do this in a participatory and inclusive way that
enables participation by all social partners,
and draws conclusions in a transparent and

participatory manner.
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Our conclusions thus far are based on
engagement and research

We have commissioned 4 research papers on the energy regulatory
environment, the impact of potential air quality rulings on coal

closure, an assessment of the 3 main South African net-zero energy
modelling studies, and an investigation of early coal closure options.

Commissioners hosted 7 public events discussing key elements of
power transition with influential speakers drawn from important
energy planning and decision-making bodies in South Africa. In
addition, we hosted an event at COP2/ with key international energy
planners (IEA and World Bank) and local experts.

Commissioners coalesced the thinking so far in an Extended Net-Zero
Working Group, guided by a set of invited energy, finance,
governance and Just Transition thinkers.
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Feb and Mar
2023

Mar 2023

We will continue engagement ahead of a
specific consultation on draft documents

Specific stakeholder engagement sessions sharing initial views and
seeking input. Engagement will be with business, government, labour,
civil society, the youth, and interfaith-movements. We will also engage
with specific communities and workers in Mpumalanga, Lephalale and
the Northern Cape. These engagements will complement/combine with
engagements on the JET-IP.

We will host one large public engagement to share findings.

Ongoing engagement with the DMRE as they complete their IRP draft;
as well as ongoing engagement with experts.
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We are thus presenting our learning and our
preliminary conclusions to you today. We
would love your feedback. We will adjust our
presentations and draft reports as we go.
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The climate transition represents a developmental opportunity to
materially change South Africa’s triple challenge of poverty, inequality
and unemployment

South Africa 2022 South Africa 2050

* High vulnerability to
climate change

* Low-productivity, carbon-
intensive economy

* Weak public sector, poor
implementation capacity

e Extreme levels of
inequality,
unemployment &
poverty

* Decreasing per capita
income

» Strong social base laid for
Just Transition

Source: WB SA CCDR 2022
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Economy & society
resilient to climate risks
Net-zero carbon
economy

Growing investment to
GDP ratio & competitive
economy

Effective & enabling state
Dramatically reduced
levels of inequality,
unemployment &
poverty

Social inclusion and just
transition
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less competitive...

Failure to act on climate change will make our economy
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Petroleum oils and oils obtained from bituminous minerals

Petroleum oils and oils obtained from bituminous
minerals, crude

Commodities not elsewhere specified
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as well as exacerbating climate impacts, both trade
risk and physical risk impacting the poor more harshly

SIXTH ASSESSMENT REPORT IDGC @®
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Fact sheet - Africa

je Impacts and Risks

e A 34% reduction in agricultural e A further 25 to 75% reduction on
L output due to climate change, agricultural output, depending on

; e more than any other region. crop and scenario
gy i i e Reduced income and growth and e A 50% drop in South Africa’s GDP

increased income inequality for by 2100
African countries compared to

_ _ e With 1.7°C global warming by
their northern hemisphere

2050, 17-40 million people could

I l N e counterparts. migrate internally in sub-Saharan
'A_; S R A oy ol e Over 3.6 million weather related Africa, increasing to 56—86 million
o S e ST LI LT displacements. for 2.5°C
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| for South Africa
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Source: IPCC 6t Assessment Report Working Group Il, Chapter 9: Africa



Principles of engagement

Short term solutions cannot compromise long term climate
outcomes

To deviate from climate optimized plans would therefore require
significant, data-driven justification
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Selection of energy systems must consider energy
security, equity and sustainability; as well as just
transition elements

WORLD 1 Reflects a nation’s capacity to meet
ENERGY current and future energy demand Reliability and
COUNCIL ENERGY reliably, withstand and bounce back stability

SECURITY swiftly from system shocks with

minimal disruption to supplies.

Assesses a country’s ability to provide
universal access to affordable, fairly
priced and abundant energy for

Access, affordability,
fair distribution of

domestic and commercial use. benefits and costs
Represents the transition of a country’s

ENVIRONMENTAL ENERGY .

SUSTAINABILITY EQUITY energy system towards mitigating and Climate change,
avoiding potential environmental harm water, and health

and climate change impacts.
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There are several local and international, consultative
studies that we can draw on

World Energy A\ MERDIAK GSiR
OUtIOOk Technical Report
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All of which consider the trilemma and conclude similarly, least cost
systems are drive by renewables, battery storage and peaking gas

m_ - Massive, urgent investment in

. | renewables
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- Urgent investment in the grid

« No new coal or nuclear
Figure &: Net-zero reference scenario: Power sector generation and installed capacity by technology

Limited role for gas for peaking
Investment in storage

The need to manage inertia and
frequency

- Energy efficiency is critical
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Even when the models are unconstrained by climate change, they do
not build coal. Least cost solutions are renewables based.

SYSTEM-IQ NBI UCT
ENERGY CARBON ENERGY CARBON ENERGY CARBON
BUDGET ~2.5 GT BUDGET ~3.5 GT BUDGET
Renewable Energy USS 40 Bn USS 18.2 billion USS 10.8 billion
Generation
Storage (battery and pimjei USS 4 Bn USS 0 billion USS 0 billion
ydaro
Gas Plants USS 2 Bn USS 4.7 billion USS 4.5 billion
Transmission and USS$ 25 Bn USS$ 9.8 billion USS 7.8 billion

Distribution

The cost of the system is driven by how quickly you decommission coal to meet ;\
specific carbon budgets. \ *-e")



Across the trilemma categories renewable systems are

@

ENVIRONMENTAL
SUSTAINABILITY

ENERGY
EQUITY

EMERGY
SECURITY

considered better, or even

Variable RE Systems

Traditional Systems

Climate Change x
Water x
Air Quality and Health x
Access

Affordability x
Fair distribution of ?

benefits and costs

Reliability

Stability
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The debate in South Africa is focussed on energy
security with claims being that intermittent inverter-
based systems are not secure

- BRIEFLY -

Deputy Energy Minister Insists Coal Will Remain

DAILY«*’MAVERICK

WHEWS - - - -
e ) King in SA Even As Energy Transition Gains
= e Russian coal Momentum
As we move towards a just transition and a *112 : '
J 2 bllllﬂnalre Sa}rs SA S The depianments rl:’-ﬁlll',' min=ter O Nahisle Meabana was addeass i Fre annal Snitrem
Advican Goal Confarence on Thursday, 2 Febmuary, and ssid that "coal is king' and ramairs imporiant

resilient energy system, we musin’t . .
abandon coal — yet gr id unsuitable for s e sy

,' July N TR green energy
< By July Ndlova & Faliere 05Tea200i MG

Coal haz cntered a new age that is bevond combustion, and 202 and bevond will be all
alonl Anching new wiys ol diverstfving away Trom coal while <6l ensuring energy stabiliny,

alTordubilitg, ndiahiliny and seenrity in the Gee of the glabil permisenisis
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Academia and utility choices confirm that renewable
systems are as secure

b CliRARD O IRATT SOHOS
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EMERGY

Three Myths About Renewable ~ Are Wind and Solar Power Really More
2 Expensive and Less Reliable?
Energy and the Grid, Debunked

Renewable energy skeptics argue thae because of their variability, wind and solar

BY |EFF BALLINGER | FEERUARY 10, 2022 BELE -

iy < A gt A 3 ; X = Cespite claims 1o Lthe oltherwise, renewables are no less reliable (han other power
cannot be the foundation of a dependable electricity grid. But the expansion of i
b ’ 7S ” sources curing extreme weather events.

renewables and new methods of energy management and storage can lead 1o a grid

. e ) o
that is refiable and clean. qAT
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oplmon Eneray erisis FD FINANCE & DEVELOPMENT
Three myths about the global energy crisis

s SN GREEN GROWTH OPPORTUNITIES

The writer is execulive direclor of International Energy Agency RICARDO HAUSMANN

LeC=NURR 2062

RICARDO HAUSMANM is founder arnd director of Harvard's Growsth
p lLaky and Rafik Hariri Prafessar of the Practice of Internationsal

Palitical Economy at Harvard Kennedy School

This was the topic of the PCC'’s first two power dialogues (hosted in 2022), where expert speakers —\
(including from Eskom) confirmed renewable energy systems are mature. You just have to manage 5)
them differently. \



Countries around the world are successfully managing the risks of
higher and higher renewable penetration

VRE share in annual electricity generation
Selected countries, 2016 - 2022

Denmark . .\l \ ,f b b |
Ireland |
Spain Y e ——
Germany N
United Kingdom B —-————
Italy - M
Australia I
United States I
China B
India
Brazil I
Japan .

0% 10% 20% 30% 40% 50% 60% 70% a0%

Percentage of total generation

PV share in 2016 @ Wind share in 2016 @ Additional PV share in 2022 @ Additional wind share in 2022
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The long-term solutions must therefore be renewables
focussed (with gas for peaking support)...

Lowest emissions pathway IRP pathway (coal, gas & RE)

Total capacity (GW)
M coal B Diesel N Battery storage 'L-_] Green H2

- Nuclear - Gas - Renewables '

mE coal capacity ramps down. However, generation is lower given lower, mostly peaking, load factors of <10% relative to n
i required 50% utilisation for most of the gas capacity in the IRP path :
256 257 256 257
225 227 21
b 212 21,
- L
182 § 181 ;
; 159 ; 158
141 : 141 :
108 106 113 113
77 77 76
? : 67 5 e
52 |52 | 53 | 52
s & & & § & g & &8 & & g & & &8 &8 &8 & &2 & g8 .8 &g g8 &8 &g & ¢
Studies show a range of 5 to 10 GW installed capacity of gas, running at low utilisation levels. In the shorter-term gas could run at higher ‘\
utilisations to assist with load shedding and commercialisation. It is possible that coal plan could be used at much lower utilization levels E),
(as low as 10%) to provide peaking support in the 2040s. Critical to the question of gas is where to locate it — with coastal applications w

(especially at Richards Bay) looking the most likely. An over investment in gas will result in stranded assets.



EMISSIONS (Mt CO.)

But should carefully monitor not yet mature or

commercially viable technologies

Starting point: RE dominant system
=

Abatement cost:
R2 370/tonne

" @ 2.Replace coal with gas power

B

1. Retrofit coal plants
with CCUS

Abatement cost:
R1 010/tonne

I“. 3. Replace coal
with RE & sterage

\ 4. Replace coal with

@® flexible nuclear
Abatement cost:
R230/tonne Abatement cost:
R710/tonne
@5 100 105 110

REAL, RELATIVE COST (e/kWh)

Source: NBI-BCG project team.

Notably:

«  Abating coal
and gas with
CCS/CCUS

« Flexible
nuclear
(small
modular
reactors)

« Advancesin
hydrogen to
power

«  Other future
innovations
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There is however a short-term energy crisis that needs
to be urgently addressed; short term energy solutions
will also be renewables based

O



Eskom emphasis short term renewable generation options

Eskom identified a mix of renewables & limited gas as

the optimal power source given LCOE & build time

Technology

Capital cost
LCOE!

Build time

Build

Own

Operate

® Eskom

Comment / Eskom position

PV

i

¢ Wind

A Gas

@ Nuclear

i

i“? New coal
oO=0

Technology Preference

1. Capital cost includes EPC cost, capital cost during constriction, LCOE — levelized cost of energy; Source: Lazard 2020 costs

975 $/kW
4,2 U$ c/kWh

1450 $/kW

5.4 U$ c/kWh

1250 $/kW
7.3 U$ c/lkWh

12 500 $/KW

19,8 U$ c/kWh

6225 $/kW
15,9 U$ c/kWh

18-24 months

24-36 months

24-60 months

12-15 years

10-12 years

|dentified potential sites to retrofit PV
capitalising on existing infrastructure &
available resources

Leverage sites for, and get environ.
auth. for wind to capitalise on existing
infrastructure and available resources

Use imported gas as a means to
supplement baseload in short to
medium term

Support Government plans to roll out
new nuclear, however, unable to build
due to inadequate balance sheet

Own & operate current coal fleet until
shutdown, & repower sites with cleaner
options. No new Eskom coal projects

10




The constraint to short-term solutions is grid
availability. We need to stimulate renewable
investment where grid access is available.

Grid connection capacity

~30 GW or existing
cannection capacity could
be used for renewables =
meast of this in Mpumalanga
- if the grid is strengthened
and upgraded

Additional -30 GW
of connection capacity
needs to be built to achieve
the overall 60 GW required
by 2030

Optimal
renewables sources
are in coastal areas with
today anly limited grid

connection

-5 6w M -137 6w

Connection
capacity available

I Renewable Energy
Development Zones

capacity available capacity available

The efficiency of non-optimal locations in
South Africa are still better than that of
renewable energy deployment in Europe
Collocated renewables and storage can
maximise the energy output in the short term
This will require governance reform including
transparency on queuing for grid
connections
The advantage of a regional renewable
development approach are twofold:

- Distribution of renewable jobs

- The ability to create very detailed spatial

plans

Batteries co-located with renewables can
flatten congestion on the grid; and batteries

in cities and homes can flatten peaking
demand 5‘\)
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We need to simultaneously and urgently invest in the
long-term improvement of the grid allowing future
access for renewables

I ®€skom _ . . :
No silver bullet. .. ® €skom Acceleration connection capacity ® Eskom

TransmISSIon « Technolegy Advancements = Gnd-Forming Inverter NREL and ARENA perspective e e ‘
Development ollaboration is key to enable grid capacity

Pl an Activities underway
* Inter governmental initiatives
. icl- i *  Provincisl
20 22 = 20 3 I s OrTeng Novriors * Renewable assoclation

are critical to high
penetration weak grids
like South Alrica

* International collaboration

e «  Still under development "W‘ 1 A
by many manufacturers — glz'_\ - N )
4 . = 4 ) @
* No international standards [ e | SR
axist n-
ﬁ SAWEA
P, il 1 ey dyrsnic o sy 5 sF
SynChiCnous condensers] they are not a ‘siver buller’ ad «  Manufacturers have their '

b ‘::m e l':c.:v]: are 3 77 of facors wiech noed to ke own inlerprelation of a m S h P VlA
+ The thoughthd deghoyment of grid forming batteries Grid-Forming investers
alongzade other technologses will be cnical 1o managing " Manufacturing Circle Stk

the transmon in renswables

Fape ey pon v Kbeow pdgn hoarnkinaad ssasrins ol she e s, ol

Including in solving grid inertia and stability
challenges that form at high renewable penetrations.
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Energy Efficiency and Demand Side Management are
easy short-term wins

Institution Interest

It saves money for institutions

It provides energy security

National Interest

It takes the load of a struggling Eskom

Saved money means more competitive
institutions, greater productivity,
growth and job creation

It enables SA to meet its international
commitments on climate change.

Investment in EE creates jobs

It makes our economy more
competitive

All of the modeling
assumes aggressive
energy efficiency
targets are met,
often aligned with
the National Energy
Efficiency Strategy. If
they are not even
more generation
capacity must be
added to the system
adding significant
cost and risk.
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Long term and short-term solutions must both have the
Just Transition at their heart

Short Term (2028 to 2030): Long Term (post 2030):

* Pricing and social support measures for those most * Localisation of manufacturing
impacted by load shedding and who do not have * Job Creation outside of power
access to or cannot afford electricity (economic diversification)

e Re-skilling and re-training of vulnerable workers * Finding ownership solutions that

* Provide job opportunities and training for the reduce inequality
youth * Long term land rehabilitation and re-

* Resolving the skills and jobs planning ecosystem use
challenges

* Build the capacity of local government to support
changes in generation and billing

e Job creation through infrastructure investment,
including in regions in transition

* Inclusion of black owned business in infrastructure
investment and in value chain opportunities

* Repurposing the coal fleet inline with A A
decommissioning schedules Trmsition ' Sauth Aivice & )




This thinking is aligned with the direction of the JET-IP
and a short-term spatial plan will give the necessary
meat to the JET-IP implementation

Building a pathway towards a low carbon and climate resilient society

O

To decarbonise the economy to requires initial funding of ' in three priority sectors
within the targef range by 2030
~ ZAR 1.5 frillion Elecrici
50- 0, e g ectricity
350-420 Mt CO: eq over five years 2023-2027 .
4 'U New Energy Vehicles
ol ;‘E‘.’wxnm.-xu»--- : .
_J, from multiple sources @ Green Hydrogen
1" ' i = Developed countries
= i ! = Development Finance Inshitutions O )
2 2 . Cokerina 45 Skills development
B | | = Philonthropies YJ:/} Municipalities
i = = Multiloferol Development Banks
g through a Just Energy Transition that
\ i, e
T m g Profects vulnerable workers and communifies Q Drives innovation
% Builds energy security g+g Develops sustainable livelihoods
{ﬂ(, Expands energy access i Enables economic diversification
fo Y
Promotes industrial development Spurs inclusive economic growth
[ Vel p g
in alignment with South Africa’s
@ National Development Plan ;g) Just Transition Framework *i“!‘ A



Every effortis needed, we must continue to implement
known solutions

Improve EAF as much as possible

ENERGY ACTION PLAN

SIX MONTH UPDATE: JANU 023
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coal contract delivery to spec and remove
poor quality coal from system,

reduce crime and corruption,

keep to maintenance schedules, enhance
quality of maintenance teams

Consider pilot O&M contract for coal fired
power station

Continue work on a Just Transition

Continue work on Just Transition and build
capacity in JT office

Decommissioning & repurposing of Komati
with economic diversification and RE
training centre (with SAROTEC)

Collaboration with Mpumalanga province
around economic and industrial
development strategy to create a green
energy hub

Work with Mpumalanga stakeholders on
economic diversification and jobs planning

Set up independent transmission
company and invest in grid expansion

Work with public and private
stakeholders to drive Energy Efficiency

Get us much new generation on the
grid as possible

©)
©)
©)

Feed-in tariffs and wheeling

Private sector generation

Enable black owned PPAs to develop
their opportunities,

Continue to use available Eskom land
Collocate batteries with generation to
maximize grid utilisation

Aggregate consumer systems in cities
to drive additional generation and
storage

\V



Specific Draft Recommendations

The PCC believe that the priority interventions, with the deepest systemic impact, and that are
aligned with climate positive outcomes and meet the criteria of the energy trilemma are:

Develop a short-term spatial plan that maximises grid usage. This should be done in a transparent and
public manner providing realistic information to the public about impacts on load shedding.
Large scale governance reform, including:
* The establishment of an independent grid operator (ITSMQ), responsible for energy planning and
adequately capitalise it
« Making queuing systems for grid access transparent
« Adjusting the pricing system to be cost reflective and unbundled (separate prices for energy services
and power purchased)
* Set-up day ahead market
A huge drive on energy efficiency, storage (batteries) and demand side management
Invest in grid upgrades to support the continuing addition of renewable generation
Support public, private and household renewable energy generation and storage, including through tariff
structures and entrenching the role of cities. This will require policy reform and significant support to
municipalities to both implement and to ensure revenue security.
Ensure measures are implemented to support those most impacted by load shedding and who cannot
afford electricity, especially SMMEs. This would include disbursing and improving free basic electricity.
Support the Just Transition with economic diversification efforts in regions in transition (including
accelerating the adoption and implementation of SAREM)



Please provide guidance on if the process is sufficient
and on the specific recommendations

Feb and Mar Stakeholder Engagement
2023 Sessions
Colloquium to share
29 Mar 2023 findings, with draft

document released a week
prior

Ongoing expert
engagement

In Q1 and Q1 2023

Additional extended net-zero
working group meeting (mid to
early March), to agree final
report content before March
colloquium

@



Thank you and Questions
PRESIDENTIAL

CLIMATE COMMISSION
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