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FOREWORD BY GROUP EXECUTIVE

“Now 1is the time to act quickly and
boldly to place South Africa on a rapid
growth trajectory. We cannot continue
with business as usual. We will use this
moment of crisis to build a new
economy and unleash South Africa's
true potential.” - President Ramaphosa

As announced by Statistics South Africa in early September 2020, the gross domestic
product (GDP) fell by just over 16% between the first and second quarters of 2020, giving an
annualised growth rate of -51%, pushing the country deeper into recession. Now more than
ever, South Africa’s investment in its electricity network infrastructure is one of the catalysts

for economic growth and development in the country.

Eskom fully supports the government’s Integrated Resource Plan of 2019 (IRP 2019), which
signalled an important move to a wider range of fuel options for power generation in the
country and supports a diverse energy mix to ensure the security of South Africa’s electricity
supply. We have a potentially important and enabling role to play in the implementation of
the plan. Some of the many ways of doing this include repowering our older power stations
with cleaner fuel technologies and renewables and developing renewable projects on
available land around each of the power plants. In this way, we will be taking advantage of
existing transmission infrastructure, networks, and connections to continue extending
economic opportunities to those communities that have supported Eskom over the past 50

years.

Transmission remains one of the key components in the electricity value chain. The
transmission system’s primary role is to transport electricity in bulk from various generating
sources to load centres throughout South Africa and into the Southern African Development
Community (SADC) region. From there, Eskom's distribution networks, the metros, and

municipalities deliver electricity to individual households and end users.

The transmission system requires periodic augmentation and reinforcement to connect new
loads and sources of generation to the grid and meet customers’ changing needs in both

load and generation. Accordingly, the plans outlined in the Transmission Development Plan
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(TDP) highlight the critical transmission infrastructure development requirements in South

Africa over the next 10 years in anticipation of demand growth and the future generation mix.

| am very pleased that Transmission has completed the following projects since the

publishing of the previous TDP in October 2019:

e Additional transformers at Benburg Substation on the East Rand, Normandie Substation
in Mpumalanga, Sorata Substation in the Free State, and at Paulputs Substation in the
Northern Cape; and

o Integration of successful IPPs from Bid Window 4 into the transmission grid, underpinned

by investments in new substations and additional transformers at existing substations.
For the period ahead, | would like to highlight the following:

o With the 2020 TDP, we aim to increase the transmission infrastructure by approximately
8 250 km of high-voltage lines and 52 125 MVA of transformer capacity in the next 10
years.

¢ The Medupi and Kusile Power Stations are due to be fully commissioned, along with any
remaining transmission network reinforcements to accommodate the full output of these
power stations.

e A significant amount of investments are required to strengthen the grid to accommodate
the new generation capacity in accordance with the IRP 2019. Thirty GW of new
generation capacity is expected mainly from renewable energy sources in areas with
limited network infrastructure.

e In addition, considerable investment is required for the refurbishment of existing
transmission substations and lines.

e Some of the TDP requirements have been moderated by rephasing transmission capital
investment in light of financial constraints and to align with the project execution

timelines associated with servitude acquisitions.

As we do our best to meet our commitments in terms of the TDP, we will certainly face
challenges. However, we hope that with your support, and through collaboration with various
key stakeholders, we can all own this plan and promote its funding and execution to co-

create an energy future in support of the economic growth of our country.

I would like to take this opportunity to thank the team that continues to work on the
development and implementation of these plans diligently. Their commitment to this

challenging and complex process is commendable. | also wish to thank the relevant
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authorities for their support and assistance in the past, but also have to say that we will
require much more help to deliver on the requirements of the TDP in the future. Lastly, a
special thanks to all of the identified stakeholders who participated in the virtual public forum
hosted via Microsoft Teams on 20 October 2020. Some of the comments received were
incorporated into this final report where possible, while the rest of the comments will be

taken into account when the plan is revised in 2021.

Regards

Segomoco Scheppers

GROUP EXECUTIVE: TRANSMISSION
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DISCLAIMER

The purpose of publishing the TDP is to inform stakeholders about the proposed
developments in the Eskom transmission network. These plans are subject to change as
and when updated information becomes available. While considerable care is taken to
ensure that the information contained in this document is accurate and up to date, the TDP
is only intended for information sharing.

The contents of this document do not constitute advice, and Eskom makes no
representations regarding the suitability of using the information contained in this document
for any purpose. All such information is provided “as is” without warranty of any kind and is
subject to change without notice. The entire risk arising from its use remains with the
recipient. In no event shall Eskom be liable for any direct or indirect damages,
consequential, incidental, special, punitive, or any other damages whatsoever and
howsoever arising, including, but not limited to, damages for loss of business profits,

business interruption, or loss of business information.

Although the TDP is updated periodically, Eskom makes no representation or warranty as to
the accuracy, reliability, validity, or completeness of the information contained in this
document. Eskom does, however, endeavour to release plans based on the best available
information at its disposal at all times to ensure that stakeholders are kept informed about
developments in the transmission network. Therefore, the information contained in this
document represents the most up to date information that was available at the time of

publication.

The costs given in the document are, in general, high-level estimates and can change as
global economic conditions change. That is, costs are sensitive to fluctuations in foreign

exchange rates and commodity prices.

For the upstream transmission network strengthening projects required to enable the
connection of future independent power producers (IPP), Transmission will conduct the
necessary feasibility assessment and develop these projects to the extent possible within the
confines of the approved TNSP’s capital investment process. However, capital investment in
these projects will only be considered if the related IPP projects are announced as preferred

bidders in the DMRE IPP Procurement Programme.
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EXECUTIVE SUMMARY

The transmission network is the primary network of interest covered in this publication. This
mainly covers electrical networks with voltages ranging from 220 kV to 765 kV and the
associated transmission substations. A few subtransmission networks are included due to

their strategic nature or when Transmission owns them.

The purpose of the TDP is to assess network requirements and propose plans to meet the
load demand and generation integration forecasted in the subsequent 10-year period. This
publication contains information about projects intended to extend or reinforce the
transmission system that have been completed in the past year as well as about projects
that are planned for the next 10 years.

The TDP 2021-2030 was formulated to address the following:

e attain Grid Code compliance by resolving both substation and line violations

e determine new network infrastructure requirements to sustain and allow for future
demand growth

e determine new network infrastructure requirements to integrate new generation (Eskom-
owned as well as IPPs, conventional and renewable)

e evacuate and dispatch power to the load centres from the power stations connected to
the grid.

Eskom Transmission also carries out projects in respect of the refurbishment of ageing
infrastructure, strategic projects, environmental authorisations and acquisition of sites and

servitudes, facilities, production equipment, and strategic capital spares:

e The transmission system requires regular planned maintenance, as well as renewal or
replacement of plant that has reached the end of its operational or economic life, to
ensure that network continues to perform its role safely, reliably and efficiently.

e Strategic projects include the upgrading of the energy management system (EMS) used
by the system operator to monitor, control, and optimise the power system’s
performance and respond to network emergencies.

e Acquisition of sites and servitudes and associated EIAs (environmental impact

assessments) and other statutory approvals to construct transmission infrastructure.

Page | 1



e Facilities consist of buildings and associated works located at sites other than
substations that Transmission uses for offices, the operation and control of the system,
or as maintenance depots and workshops.

e Production equipment consists of office furniture and equipment, computer hardware and
software, tools and other equipment used by maintenance staff, and vehicles.

e Strategic capital spares are items not available from suppliers out of stock, for example,
large power transformers and circuit-breakers. These are kept as strategic stock to allow
for units that fail and cannot be repaired on site to be replaced as soon as possible,

thereby minimising long-duration outages to customers.

These types of projects are not detailed in this document, but a summary of their costs

appears in the chapter on capital expenditure.

During the second quarter of 2015, Transmission introduced a self-build option to both load
and generation customers, in which they can elect to design, procure, construct, and hand
over the transmission network assets required to enable their connection to the transmission
system. The intention is to give customers greater control over risk factors affecting their
network connection. The self-build option has since been expanded to allow customers to
also self-build associated works that will be shared with other customers, subject to approval
by Eskom, based on an assessment of associated risks to the system and other customers.
The option of Eskom constructing the customer’'s network connection and the customer
paying a connection charge remains available to the customer as before, since the self-build

option is purely voluntary.

Eskom’s current liquidity position as well as NERSA’s decision on Eskom’s future tariff
determination will impact the execution of the TDP. In the event of capital expenditure
restrictions due to any of the above, the plan will have to be revised to fit in with the available
budget by reprioritising projects. This will be done in a way that minimises the impact on
customers and the national economy due to any delays arising from a shortage of funding or
any delays in obtaining environmental authorisations, servitude acquisitions, and other

statutory approvals.

It is regrettable but unavoidable that the funding constraints will result in more time being
taken to bring the transmission system into compliance with the reliability and redundancy
requirements prescribed by the South African Grid Code. The effects on customers and the
national economy will be minimised through consultation with customers and activation of

risk mitigation measures.
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BQ

CCGT

CoCT

CLN

DMRE

EHV

EIA

GAU

GCCA

GDP

HVDC

ABBREVIATIONS AND DEFINITIONS

budget quote

Quotation giving customers costs and scope at 85% accuracy level.

combined-cycle gas turbine

Open-cycle gas turbine (OCGT) fitted with a waste heat recovery boiler and steam
turbines to increase electricity output by using the combustion turbine’s exhaust

gases to raise steam.

City of Cape Town

customer load network

The network within a specific geographical area which, in turn, is a subdivision of

a grid; for example, Johannesburg CLN falls within the Central Grid in Gauteng.

Department of Mineral Resources and Energy

extra-high voltage

environmental impact assessment

grid access unit

grid connection capacity assessment

gross domestic product

high-voltage direct current
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ICE

IDZ

IPP

IRP

MVA

Mvar

MW

MYPD

NERSA

NTC

indicative cost estimate

Cost estimate giving a non-binding indication of the order of magnitude costs.

industrial development zone

independent power producer

These are power stations owned by independent parties other than Eskom.

integrated resource plan

megavolt-ampere

A million volt-amperes of apparent power which is the vector sum of real power
(MW) and reactive power (Mvar).

megavolt-ampere reactive

A million volt-amperes reactive — a volt-ampere reactive is a unit of the electrical
power required to maintain electromagnetic fields.

megawatt

A million watts — a watt is a unit of electrical power production or demand.

multi-year price determination for tariff increases awarded to Eskom by NERSA

National Energy Regulator of South Africa

The body established by an Act of Parliament to regulate the production, sale, and
pricing of electricity, liquid fuels, and fuel gas in South Africa.

National Transmission Company

The body that is licensed as the national provider of Transmission services.
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OCGT

PPA

RE

REBID

REDZ

REIPP

REIPPPP

RTS

SAPP

SEA

TDP

open-cycle gas turbine

Combustion turbine fuelled by liquid fuel or gas, used to drive a generator

power purchase agreement

renewable energy

renewable energy bids programme

renewable energy development zones

renewable energy independent power producer

renewable energy independent power producers procurement programme

return to service

A previously mothballed power station undergoing recommissioning.

Southern African Power Pool

strategic environmental assessment

Transmission development plan

A development plan produced annually by Eskom Transmission detailing how the
network will develop in the next 10 years. This comprises the proposed new
projects listed in this document and the customer projects omitted from this

document due to their commercial sensitivity.
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TNSP Transmission network service provider

A legal entity that is licensed to own, operate and maintain a transmission

network.
TOSP time of system peak
TS transmission system
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1 INTRODUCTION

Eskom Holdings is the major producer of electricity in South Africa. It also transmits
electricity via the transmission network, which supplies electricity at high voltages to a
number of key customers and distributors. Eskom is a vertically integrated company licensed
to generate, transmit, and distribute electricity in South Africa. The transmission licence is
held by Eskom Transmission, which is the National Transmission Company (NTC). Planning
for the expansion of the transmission network is the responsibility of the Grid Planning and

Development Department in the Transmission Group.

1.1 CONTEXT OF THE TDP

According to the Grid Code, NERSA requires the NTC to publish a minimum five-year-ahead
transmission system (TS) development plan annually, indicating the major capital
investments planned (but not yet necessarily approved). The requirements, furthermore,
stipulate that the plans shall include at least:

¢ the acquisition of servitudes for strategic purposes;

e alist of planned investments, including costs;

e diagrams displaying the planned changes to the TS;

e an indication of the impact on customers in terms of service quality and cost; and

e any other information as specified by NERSA from time to time.

A further requirement is that the NTC annually hosts a public forum to disseminate the

intended TS development plan to facilitate a joint planning process.

This is the eleventh publication of the TDP, which was shared at a virtual public forum
hosted via Microsoft Teams on 20 October 2020.

The TDP, which covers a 10-year period from 2021 to 2030, seeks to meet the long-term
requirements of electricity consumers in South Africa by maintaining the legislated adequacy
and reliability of the transmission grid. The objective is to produce a plan containing the
expected development projects for the TS for this 10-year period. These expected projects
consist of the approved projects that are currently in execution, projects in the
developmental phase, and projects that are in the inception phase based on a desktop
assessment of the transmission requirements with further engineering feasibility assessment

to be conducted during the TDP period.
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The projects contained in the TDP can be classified into three categories:

()  Those that are in implementation and will be commissioned within the next three
years or so (projects in execution);
(i)  Those that are in detailed studies/design phase with business cases being concluded
aimed for implementation within the next seven years (projects in development); and
(i)  Projects beyond the seven-year horizon still have a level of uncertainty and are most
likely to be revised in terms of scope (concept projects).

1.2 MAJOR CHANGES FROM THE 2019 TDP

The major change from the 2019 TDP to this revision of the 2020 TDP is associated with
assumptions on the country’s future generation capacity. Whereas the 2019 TDP was based
the draft IRP 2018, the 2020 TDP was informed by the IRP 2019 that was gazetted in
November 2019. The fundamental difference is that the IRP 2019 proposes an accelerated
new generation capacity programme where 9.8 GW of new capacity is proposed for
integration onto the system by 2025 followed by some 17 GW of generation capacity by
2030. A significant amount of this new capacity is from renewable energy (RE) resources
that are in areas with limited network capacity. Since this additional capacity was not
considered in the 2019 TDP and Transmission’s capital plan, the success of the IRP 2019 is

therefore dependent on an accelerated generation integration programme.

Apart from the expedited new generation capacity expectations in accordance with the IRP
2019, the development plans for the 2020 TDP remain aligned with that of the 2019 TDP
regarding the plans for the integration of IPPs from Bid Windows 4 and 4B of the renewable
energy independent power producer procurement programme (REIPPPP), network reliability

enhancements, demand growth, safety, and regulatory network strengthening requirements.

The Power Purchase Agreements (PPA) for 26 preferred bidder projects in REIPPPP Bid
Windows 4 and 4B and one project in REIPPPP 3.5 were signed in April 2018. All these
projects are expected to be integrated into the national grid by the end of 2021, with the

scheduled individual connection dates between 2019 and 2021.

The bulk of the changes in this version of the TDP are attributed to two main factors, namely
capital constraints and protracted land acquisition processes. These factors necessitated the

reprioritisation of the plan based on need criticality assessment and readiness to implement.
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1.2.1 CAPITAL CONSTRAINTS

Due to capital constraints emanating from Eskom’s liquidity position, projects had to be
reprioritised to fit in with the available budget. The reprioritised projects maximise the
benefits accruing from the available capital investment budget while minimising the risks to
security and reliability of supply. The high-priority projects were accelerated, provided that
the enabling factors are in place. The reprioritisation process will be repeated after each tariff
increase ruling by NERSA and Eskom’s Corporate Plan approval to ensure optimal

allocation of the available budget.

1.2.2 LAND AND SERVITUDES ACQUISITION

The procurement of land and servitudes for substation and line construction projects is one
of the essential transmission infrastructure development enablers. The projects affected by
challenges in the land acquisition process were mainly deferred in line with the revised

project schedule.
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1.3 STRUCTURE OF THE DOCUMENT

The document is structured in the following manner:

Chapter 2, GENERATION ASSUMPTIONS, outlines generation assumptions for the 2020
revision of the TDP, which was primarily informed by the IRP 2019.

Chapter 3, DEMAND FORECAST, provides the location and magnitude of electricity
demand forecast (MW) to be supplied within the TDP period.

Chapter 4, COMPLETED PROJECTS, summarises the completed projects since the 2019
TDP was published.

Chapter 5, CUSTOMER APPLICATIONS, provides a summary of the grid connection
applications processed by Transmission during the 2019/20 financial year (April 2019 to
March 2020).

Chapter 6, NATIONAL OVERVIEW, is a high-level description of the planned transmission
infrastructure. This is intended to give a national overview of the major projects planned for
the entire period of the TDP and a high-level summary of the planned transmission

infrastructure.

Chapter 7, PROVINCIAL DEVELOPMENT PLANS, focuses on the planned generation

integration and reliability projects per province.

Chapter 8, CAPITAL EXPENDITURE PLAN, outlines the forecasted costs of implementing
the TDP. The costs provided in this publication are high-level costs intended to illustrate the
financial requirements of the current revision of the TDP. The actual costs per individual
project in the TDP will be refined after feasibility assessment and will be followed by

approval of the associated business case before projects advance to execution.

Chapter 9, CONCLUSION, provides the concluding remarks on the 2020 version of the
TDP.
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2 GENERATION ASSUMPTIONS

The generation assumptions are used as a supply-side input into the 2020 TDP. The
Department of Mineral Resources and Energy (DMRE) is accountable for the country’s
energy plan. Hence, the generation assumptions are based on the latest Integrated
Resource Plan (IRP 2019), as released by the DMRE. The IRP is intended to drive all new

generation capacity development for South Africa.

These generation assumptions are based on the official IRP Report of 2019, approved in
Parliament last year. More specifically, the generation assumptions are centred on the
preferred scenario, as indicated in Table 5 (pg. 47) of the IRP document. For brevity, this is

also shown in Figure 2-1 below.

Other
(Distributed
coal Gas & | Generation
Coal (Decommissi [Nuclear|Hydro |[Storage PV Wind |CSP . ’
oning) Diesel CoGen,
g Biomass,
Landfill)
Current Base 37149 1860 2100 2912 1474| 1980| 300 3830 499
2019 300 Allocation to
2020 the extent of
the short term
2021 capacity and
2022 energy gap.
2023 500
2024 1000 500
2025 500
2026 500
2027 2000 500
2028 500
2029 500
2030 500
TOTAL INSTALLED CAPACITY by
2030 (MW) 33364 1860 4600 5000 8288 17742 600 6830
% Total Installed Capacity
(% of MW) 43 2.63 5.84 6.35 10.52 22.53| 0.76 8.1
% Annual Energy Contribution
(% of MWh) 58.8 4.5 8.4 1.2 6.3 17.8| 0.6 1.3
Installed Capacity
Commited / already Contracted Capacity
N New Additional Capacity
Extension of Koeberg Plant Design Life
Includes Distributed Generation Capacity for own use

Figure 2-1: IRP preferred scenario used for generation assumptions
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Although the assumptions are based on the IRP, necessary adjustments were made to align
with the decommissioning plan that Eskom Generation envisages. Thus, the
decommissioning in the assumptions deviates slightly from that given in the IRP. This is

necessary to align with the “Consistent Data Set” produced by Eskom Generation.

Furthermore, alternative generation scenarios have been included in the TDP. This was after
an agreement was reached with the IPP Office to include such scenarios to cater for spatial
uncertainty since the exact areas where the REIPPPP bids will be successful are not known
upfront.

The major outputs from the generation assumptions are as follows:

(i)  The generation capacity that will be installed in the next 10 years by Eskom;
(i)  The generation capacity that will be installed in the next 10 years by IPPs; and
(i)  The generation that is expected to be decommissioned in the same period.

The assumptions allocate capacities for each technology type in spatial and temporal
domains. Technology type refers to the primary generation technology that will provide the
energy, including, but not limited to solar photovoltaic (PV), wind, OCGT, closed-cycle gas
turbines (CCGT), nuclear, and coal. Because of the different types of profiles from different
generation supply-side options, it is important to specify the technology used in order to
allocate the correct capacity for the time of the study, for instance, all the PV generation
should be OFF at the time of system peak as the sun is typically not irradiating at that time.
The spatial requirements are met by indicating the nearest transmission substation where
the generation has been allocated. The time is given in the form of yearly generation

capacity allocations in those substations.

2.1 GENERATION FORECAST

The generation composition of all the technologies forecasted for the TDP period is shown in
Figure 2-2. It is anticipated that there will be a total of approximately 26 GW of RE, 34 GW of
coal, and 6 GW of gas installed in the system by 2030. Some of these plants exist, while
others are in execution or future plants. Furthermore, it is anticipated that there will be 2 GW

of battery storage by 2030.
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Generation Capacity Composition 2030

PV,8306,10%  (cGT Gas,

6073, 8% port Hydro, 4000, 5%
/Pumped Storage, 2724,

3%

LandFill Gas, 41, 0%
Battery Storage, 2088, 3%

Nuclear, 1860, 2%
esm——— Hydro, 600, 1%

CSP, 600, 1%

Coal, 34328, 44% Other, 101, 0%

Small Hydro, 19, 0%

Figure 2-2: Generation composition of all the technologies forecasted in 2030

Comparing the generation capacities in the draft IRP 2018 and IRP 2019 for the period
between 2020 and 2030 indicates that the generation capacities in the draft IRP 2018 is 4
GW less than when compared to the IRP 2019. There is also an increase of 9.8 GW in the
period between 2020 and 2025. This means that much generation has been brought forward
to the earlier period of the TDP. The TDP generation capacity plan for 2021 to 2030 is
somewhat different from the previous TDP’s generation capacity plan. The total allocation for
both conventional and RE in the TDP period is 29 560 MW by 2030. The total added
generation from build inception is 44 847 MW by 2030.

2.2 CONVENTIONAL GENERATION

The main difference as far as conventional generation is concerned is the lower gas capacity
during the TDP period. Figure 2-3 shows the cumulative conventional capacity allocation, the
total for conventional capacity that will be added in the system (including units from
inception) is 17 967 MW by 2030. During the TDP period, 9 160 MW of conventional
generation will be added in the system.
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Conventional Generation Plan (Build Era)
20000 1

17967
18000

16000

14000 A 12716 12716 1271

11716
12000 - &

10000 4

4000

2000 -

2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030

I Dedisa I ngula . Medupi I Avon I Eusile

s khanyisa e Athene s Thabametsi Merensky —seTotal

Figure 2-3: Conventional generation cumulative capacity schedule
2.2.1 NUCLEAR GENERATION

There is no new nuclear generation in the TDP period in the IRP 2019. Thus, the generation
assumptions also do not have nuclear generation. Possible high-level integrations of nuclear
have now been tested at all possible sites, so it is unnecessary to test it again in the current
TDP period.

2.2.2 GAS GENERATION

The IRP 2019 has only allocated 3 000 MW of gas in the current TDP period. This is a
reduction of 9 040 MW from the previous allocation. The gas has been allocated equally to
the sites that show great potential.

2.2.3 New CoAL

The new coal stations are those that have been approved in the coal / Baseload IPP
procurement programme, that is, Khanyisa and Thabametsi. Although in the draft IRP 2018
the amount of new coal was 900 MW, this was revised to 1 500 MW in the approved IRP
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2019. The generation assumptions have allocated 750 MW each to the two power stations in
2023 and 2027, respectively.

2.3 RENEWABLE GENERATION

The total of renewable generation capacity added in the system (including units from
inception) is 26 880 MW by 2030, as shown in Figure 2-4. The total renewable capacity that
will be added in the TDP period is 20 400 MW. The allocation of RE capacity at different
substations was informed by potential at those substations based on previous applications to
connect capacity.

2.3.1 PV GENERATION

PV is expected to reach 6 306 MW by 2028 (which was 5 958 MW in the 2019 generation
assumptions). This will increase to 7 306 MW and 8 306 MW in 2029 and 2030, respectively.

2.3.2 WIND GENERATION

Wind is expected to reach 14 673 MW by 2028 (which was 8 242 MW in the 2019 generation
assumptions). This will increase to 16 673 MW and 17 873 MW in 2029 and 2030,
respectively.

2.3.3 CSP GENERATION

Concentrated solar power (CSP) is expected to reach 600 MW by 2030. This is the same as
the 2019 generation assumptions.
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A: Renewable Generation Plan (Build Era)
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B: Renewable Generation Plan (TDP Period)
25000 -+
20400
20000 -
15000 -
10000 -
5000 -
2600 3200
6000
600 4000 2000
0 2000 2000 3000 3000 3000
0 1000 T T T T T T T T |
2021 2022 2023 2024 2025 2026 2027 2028 2029 2030
PV Wind mmmmm CSP Biomass mmmm Landfill Gas e Small Hydro e Total

Figure 2-4: Renewable energy cumulative schedule (build era (A) and TDP period (B))
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2.4 DECOMMISSIONING OF COAL-FIRED STATIONS

Generating plants that have reached end of life will be decommissioned in the TDP period
according to a decommissioning schedule, received from Eskom Generation. All
decommissioning in this document is aligned with the Generation Production Plan that was
valid when the document was authorised. It is anticipated that approximately 11.4 GW and
0.3 GW of coal and gas, respectively, will be decommissioned by 2030.

The 2019 generation assumptions indicated that Hendrina, Grootvlei, and Komati would be
decommissioned. The latest Generation Production Plan indicates that the same power
stations will be decommissioned during the TDP period, but more stations have been added
to the decommissioning list. The total decommissioning in the previous TDP period was
7972 MW. This has decreased by 6% to 7 434 MW in the 2020 TDP period. A total
decommissioning from inception of decommissioning to 2030 has increased from
10 600 MW to 11 750 MW by 2030. Most of the stations will be decommissioned after 2026.

These include coal and gas stations, as seen in the lower chart in Figure 2-5 below.
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Figure 2-5: Decommissioning schedule TDP 2019 vs TDP 2020
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2.5 ALTERNATIVE GENERATION SCENARIOS

Since it is impossible to predict the future precisely, accurately forecasting the generation
sources is also a challenge. There are temporal and spatial variations that will always
deviate from the forecast. This is because the source information for the assumptions is
provided at an aggregated level without any spatial resolution and limited temporal
resolution, that is, the IRP is not specific about the spatial allocation of generators. This
creates a problem in terms of the robustness of the plans.

Thus, the generation assumptions provide various scenarios that seek to make the
assumptions as robust as possible. Alternative scenarios are used to stress-test the
robustness of the TDP to compensate for temporal and spatial uncertainties embedded in
the assumptions. The scenarios are generated by shifting generating units between
provinces while maintaining the total generation by the end of the TDP period constant.
Allocation of alternative sites and the spread of the future generation is made from 2021 to
2030; however the main year of consideration will be 2030 when the full impact of these

scenarios can be identified.

Five alternative scenarios were formulated. The alternative scenarios are named according
to provinces or area which will be most affected by the scenario. The scenarios are as

follows:

()  The first scenario, Limpopo PV, is to test a scenario where more PV is allocated in
Limpopo;

(i)  The second scenario, Richards Bay Gas, tests for all new gas (3 000 MW) being
allocated at Richards Bay;

(i)  The third scenario, Coega Gas, tests for all new gas (3 000 MW) being allocated at
Coega;

(iv)  The fourth scenario, Saldanha Bay Gas, tests for all new gas (3 000 MW) being
allocated at Saldanha Bay; and

(v)  The last scenario, Northern Cape Battery, tests the impact of battery storage if all of it

is allocated in the Northern Cape.

The impact of these scenarios over and above the base scenario is tested during the TDP
analysis. The network study will consider the base case as well as the applicable scenario to
determine if the network is sufficient. If the network is not sufficient, additional mitigation

plans are proposed.
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2.5.1 ScCENARIO 1: LimPoOPO PV

This scenario aims to determine the impact on the transmission network within Limpopo if
1 000 MW of solar PV generation is moved from the Northern Cape to Limpopo. This is not
new generation, but generation that is displaced from the Northern Cape and Free State to
Limpopo.

Figure 2-6 shows the generation reallocation under this scenario. The graph indicates that
1000 MW of the future solar PV was allocated at different locations in Limpopo as
alternatives to the baseline allocation.
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Figure 2-6: Limpopo PV scenario generation comparison to the base case scenario
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2.5.2 SCENARIO 2: RICHARDS BAY GAS

This scenario aims to determine the impact on the transmission network within KwaZulu-

Natal if all the new gas is located in Richards Bay. This will mean that Richards Bay will have

to accommodate 3 000 MW of gas capacity and Coega will have none, as the 1 500 MW

allocated there will be relocated to Richards Bay. Figure 2-7 illustrates the total movement at

grid level.
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Figure 2-7: Richards Bay gas scenario compared to the base case scenario
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2.5.3 SCENARIO 3: COEGA GAS

The purpose of this scenario is to determine the impact on the transmission network within
the Eastern Cape if all the new gas is located in the Coega Development Zone. This will
mean that Coega will have to accommodate 3 000 MW of gas capacity and Richards Bay
will have none, as the 1 500 MW allocated there will be relocated to Coega. Figure 2-8
illustrates the total movement at grid level.
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Figure 2-8: Coega gas scenario compared to the base case scenario
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2.5.4 SCENARIO 4: SALDANHA BAY GAS

The purpose of this scenario is to determine the impact on the transmission network within
the West Coast if all the new gas is located in Saldanha Bay. This will mean that Saldanha
Bay will have to accommodate 3 000 MW of gas capacity and Richards Bay and Coega will
have none, as the 1 500 MW allocated in each of these sites will be relocated to Saldanha
Bay. Figure 2-9 illustrates the total movement at grid level.
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