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Setting-the-scene

By: Jacob Machinjike
General Manager: Grid Planning




Overview and purpose of the TDP Public Forum ® Eskom

The objective of the presentation is to:

« Contextualise the planning timelines relating to the demand forecast and
generation patterns

« Share assumptions and results from the Transmission Development Plan
2021 — 2030

« Share information and results relating to the integration of IRP 2019 and
address the future network requirements

« Share information on the estimated Transmission Capital Investment
Requirements for the period 2021 — 2030

* More importantly, to solicit comments and inputs to improve on the
Transmission Plans




Basis of the TDP 2020 ® Eskom

The TDP 2020 was formulated to address the following

o Attain Grid Code compliance by resolving both substation
and line violations (N-1) to ensure network sustainability

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

e Determine network infrastructure requirements to integrate new
generation (Eskom and IPPs)

0 Consider asset replacement requirements to ensure reliability of
supply and network optimisation



The Different Plans ® Eskom

Integrated Resource Plan (IRP)

« The Department of Mineral Resources and Energy is accountable for the Country’s Electricity
Plan, which is the Integrated Resource Plan (IRP)

« The Integrated Resource Plan (IRP) is intended to drive all new generation capacity
developments

NERSA licences new generators according to this determination

Strategic Grid Plan (SGP)

« The Strategic Grid Plan formulates long term strategic transmission corridor requirements

« The Plan is based on a range of generation scenarios, and associated strategic network analysis
« 20-year planning horizon, updated every 2 - 3 years

Transmission Development Plan (TDP)

« The Transmission Development Plan (TDP) represents the transmission network infrastructure
investment requirements

« 10-year planning horizon, updated annually

« Indicates financial commitments required in the short to medium term
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Recent Transmission
Network Expansion
successes




Historical investments in the Eskom power system:

12.3 GW of generation, ~ 7976 km of transmission lines,

and ~37.7 GVA of transformation capacity
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Major Transmission expansion projects completed
in the last 10 years ® Eskom
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DMRE IPP programme overview — September 2020 | O E)

Peakers REIPP REIPP REIPP REIPP REIPP Coal
BW1 BW2 BW3&3.5 BW4 BW4B Baseload

2 projects 28 projects § 19 projects | 23 projects | 13 projects | 13 projects § 20 projects 2 projects

1200 MW 1436 MW 1054 MW 1656 MW 1121 MW 1084 MW MW TBD 864 MW

All projects | | All projects || All projects || 22 projects 13 projects connected, 13 || Projects in Projects in

connected connected connected. || connected, projects in execution RFP stage Budget
1 projectin phase Quotation
execution stage
phase

8415 MW from 120 individual projects (The capacity for individual Smalls REIPP project TBD)

84 projects totalling 6112 MW have been commissioned, of which 4912 MW is from RE Sources

« Eskom has committed Capital costs to enable the integration of successful bidders (Bid Window 1 — 4B,
including Small REIPPS) into the National Grid.

* Going forward Grid capacity for future REIPP is restricted due to network limitations
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Pinotage Substation — commissioned July 2020

Photo Credits —Grant Duncan Smith (http://www.subiaco.co.za)
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The TDP 2021 - 2030
Assumptions on the Demand
Forecast

Presented by: Al'Louise van Deventer
Senior Manager: Forecasting and Research
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1 Purpose & Scope

2 Methodology
\ i

3 TDP Forecast

| 4 Sectoral View

5 Covid-19 Impact

6 Conclusion
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Purpose and Scope ® Eskom

0 The purpose of the Transmission demand forecast is to provide an overview of the national
grid electricity demand in South Africa that serves as input to the Eskom Transmission
Development Plan

O The scope of the presentation is the Eskom demand forecast methodology, the actual
demand forecast and the COVID-19 impact on demand and the forecast
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Transmission National Demand Forecast Methodology ® Eskom

1. Scenario Scoping of National Transmission Scenarios
+¢ Scoping of future network scenarios in South Africa (IRP, NDP input)
+ Nodal Model Built

2. Market Intelligence

+ Sectoral information gathering
+ Investment pledges

s Customer guotations

ﬁ

Transmission
Demand
Forecast
Process

4. Top Down Forecasting

- +« Balancing of Top down forecast
+¢+ Bus bar point load forecasts

5. Alighment and Validation

« Internal alignment with Distribution bottom up forecast

+» Alignment with other Eskom forecasts

++ Validation of forecasts with external forecasts (IRP, ISEP, CSIR)

6. Implementation of Forecast
| % Written Annual Report produced
+ Final provincial forecasts produced as input to TDP planning process




Transmission national demand forecast 2021 — 2030 ® Eskom

Tx High Forecast

Tx Moderate High Forecast
i

Tx Low Forecast Total additional

GW in TDP

- Least favourable with AAG of 0.6% in TDP :
period

- Status quo remains

- Not suitable for capacity planning
purposes

- Assuming slow growth and offshore

K reworking of minerals
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Transmission national TOSP demand forecast 2021 — 2030

® Eskom

with Customer NMD’s and IRP 2019

National Demand Forecasts (GW) at Time of System Peak shown with the 2019 forecast,
and the IRP 2019 forecasts for the TDP period 2021-2030
65 r
60 |
55
50
Key insights
3 45 y 9
(C]
a0  WHHEHEBREN i
- 22 « Comparative with 2019
30
i * Forecast reduced based
25 .. .
on declining economic
20 .. .
20102011/20122013[2014/2015/2016/2017[2018/2019)2020/2021[2022(2023]2024/2025/2026/2027[2028/2029 act|V|ty prior to COVID-19
I KSACS Customer NMD (GW) 17 (17 | 16 | 16 [ 16 | 16 | 16
I Distribution Customer NMD (GW) 26 |27 (3131333333
2019 IRP HLI Demand (GW) 38 (39|40 | 41|42 | 43|43 | 24|45 | a5 | 46 | a7
----- 2019 Tx Moderate High 36 (3737|3738 38|39 40| 40|41 42|43
—— 2020 Tx High 35 (36 (36|37 (38 39|40 | 41|42 |43 44|46
2020 Tx Moderate High 35 [35(36 |36 (36| 37|38 38[39|40 41|42
2020 Tx Low 35 (34 (34|34 |35|35|35|35/[35|35 3636
----- 2019 Tx High 37 (37 (38|38 (39| 40|41 43|44 |45 47| a9
—o— Actual Peak Demand (GW) * 37|37 |36|36|35|35|36| 363635
----- Customer Growth Projection at 1,3% 50 | 51|51 |52|53|53|54|55| 55| 56|57
Instantaneous Peak Demand
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Provincial total Load Growth TDP 2019 VS TDP 2020
Transmission high growth: Total percentage growth per

province

® Eskom

Load Intensity
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Typical Monday for Summer and Winter sectoral comparisons @Eskom

‘ Summer

Key insights

Imports, Other & O Summer to winter
In-plant gen changes observed
s Line Losses -
s RESIDENTIAL < Residential increase
by 2 %
== COMMERCIAL
s EXPORTS % Agriculture,
Commercial and
= TRACTION | Tractions shows slight
= AGRICULTURE decrease
==INDUSTRY % Industry drops by 2%
rTuta! Produced

’ Winter 20




Timeline for Covid-19 — for March till June 2020
® Eskom

Impact on demand and the economy

33363
\%U\/ﬁls
7867
March (Prior) April (L5) May (L4) Jun (L3)
‘ U 26 March | U Essential services U Finance services | O More sectors
O 46,4% businesses closed U Mines & Exports O Alcohol ban lifted
EI 9% business full capacity O 20% business closed Q0 School reopen 1Jun
Global oil price collapse U 26% business full |

Key insights

« June increase predominantly weather

« Typical V shape recovery 21




Regional Demand levels due to Covid-19 impact

® Eskom

Regional Actual Demand due to Covid-19 Impact as per Lockdown Levels

Lockdown |Actuals

Level 2020 EC FS GP | KZN LP MP | NW

NC

WwC

National
Peak

L5 start March

L5 April

L4 May

13 June
Key insights

Three provinces show 3 different type of recoveries as lockdown levels

ease

NW dominant sector is gold and platinum mining has typical increase

NC dominant sector is diamond, iron ore and manganese mines shows

decline and then increase

WC dominant sector is agriculture shows increase and then reduction

2% of Normal Demand

>95%

96%-98%

01% - 95%

80% - 90%

70% - 79%
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COVID-19 Transmission national demand forecast 2021-2030 | O %el81

National Demand Forecasts (MW) at Time of System Peak shown
with the COVID 19 Scenario 1 (V-shaped recovery) and 2 (U-shaped recovery)

* | Key insights
50 -

s | = Assume Cyclic
phenomena.

10 .
2 ‘ * 2 possible Scenarios to
3 -

simulate COVID-19

30 | forecast effect:
* V- shaped forecast dip
5 ' anticipated, growth
" return after 2 years.
000 | 001 | W02 | 003 | W04 | 20IS | 2006 | 07 | S| 9| N0 | WL N2 N3 N4 WS W6 N WS WS WO |, | j_gp aped return
2020 Tx High I 003% 3% 3} B 3 M 4| 2 B 4 & ’
2020 Tx Moderate High 35 35 36 3 36 37 38 B 39 0 41 L grOWth return aﬁer 5
20207 ow B | M| M| M| BB | B % |B|B| % % years. April demand
----- 2019 T Moderate High % |3 | % |y | .| 8| H| 0| e 4 a|as reductions is 12 %
----- 2019Tx High 7|3 38 338 N 0| 4 8| 4 5 4 8
——Adual PeakDemand (GW)*| 37 | 37 | 36 | 3% 35 | 35 | 6 3% | 3% | 3
Covid Scenario 2 3 03 31|31 31| B #| % 0 0 &
e Covid Scenario 1 ¥ 0B N W BB 0 2 8B 8 6
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Conclusion ® Eskom

o 0O O O

For the TDP period the data used was as in February 2020 prior to COVID- 19 which started in Mach 2020

The demand forecast is trending downward due to contractions in the economy prior to COVID-19

The COVID-19 impact is potentially only a delay in demand returning by up to two years starting 2021

The national demand impact is clearly showing the contraction in electricity consumption and the economic impact
and it is following the Covid-19 recovery curve scenarios.

The sectoral contributions to the daily load profiles prior and during the lockdown levels impact has not been
considered for the compilation of this TDP even though the impact has been studied.

In the short term analysis regional impact for 3 regional demand recoveries for NW, NC and Western Cape has beer
noted as distinct. One of the key observations from a demand recovery perspective is the distinction within a sector
e.g mining

Other future focus areas for consideration in the demand forecast for the TDP, is the demand shift across various
sectors such as commercial, industry and residential due to the work from home policy implemented by most
companies.

Consumer impact and the increase of distributed generation is another area where more analysis is needed ,
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Monthly peak demand as projected in February 2020

versus actual demand for 2020 with Covid-19 Impact ®€skom

33757 33175 32802 33544 35000 32441 32393
29843 30019 31073

3029159606 29680 29208
27392
| ||| ||| ||| ||| ||| |||

Mar-2020 Apr-2020 May-2020 Jun-2020 Jul-2020 Aug-2020 Sep-2020 Oct-2020 Nov-2020

31165

M Original Residual Forecast before Lockdown Anouncement B Actual Residual Demand M Latest Residual Forecast

Key insights

* Monthly comparison —Actual vs the forecast of February 2020

* April demand reductions is 12 %
* May demand reduction is 8%
* June & July influenced by cold

* September showed strong recovery after and moving to L1
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Transmission national demand forecast scenarios 2021 — 2030

Technologicalinnova
Energy Efficiency

Low

® Eskom

“Losing Market Share in industry,
Persistent slow economy”

L.
Bm ow(x)
I I

2020 2030 2040

|
‘J? @
Scenario 2: Moderate

“Fly with caution, collaborate with
alternative generation sources”,

win) @ o B

2020 2030 2040

i 5

“Losing Market Share in industry,
ers.'stent slow economy”

.@.

2020 2030 2040

i
T
Scenario 1: High @
“Fly high and enable” ﬁ

TDP

w2 (=) e

2020 2030 2040

Low

Grid Connectivity




Demand Drivers and spatial allocation of demand potential

® Eskom
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Transmission national TOSP demand forecast 2021 — 2030 ® Eskom

National Demand Forecasts (GW) at Time of System Peak for TDP period 2021-2030
with the 2019 forecast, IRP 2019 forecasts and Customer Applications
60
55
50
45
(L) 40
35
30
25
20
2010|2011|2012| 2013|2014 |2015| 2016|2017 | 2018 |2019| 2020|2021 | 2022|2023 | 2024|2025 | 2026| 2027 | 2028 | 2029|2030
s Market Intelligence 2.4
Tx Customer Quotations 0.2 0.4 | 0.8 1.2 | 1.3 1.5 | 1.7 1.9 | 2.0 | 2.2
Customer Quotes Base on Tx Low 34.2 | 34.4 | 34.5 | 34.6 | 34.7 | 34.8 | 35.0 | 35.2 | 35.4 | 35.6 | 35.8
Indicative Cost Estimates 0.2 0.4 | 0.9 1.2 | 1.7 2.1 | 2.3 26 | 2.8 | 3.1
2019 IRP HLI Demand (GW) 38 39 40 41 42 43 43 44 45 45 46 47
2020 Tx High 35 36 36 37 38 39 40 41 42 43 44 46
2020 Tx Moderate High 35 35 36 36 36 37 38 38 39 40 41 42
2020 Tx Low 35 34 34 34 35 35 35 35 35 35 36 36
----- 2019 Tx High 37 37 38 38 39 40 41 43 44 45 47 49
————— 2019 Tx Moderate High 36 37 37 37 38 38 39 40 40 41 42 43
——O— Actual Peak Demand (GW) * 37 37 36 36 35 35 36 36 36 35
*Instantaneous Peak Demand
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Transmission national demand forecast scenarios 2021 — 2030

® Eskom

Scenario 3: Tx Medium (Energy Efficient)
“Sharing the energy supply market”

* Medium to high grid deflection, low grid
tied connections

* AAG of 1,4% demand for TDP period

* Rising trends in energy efficiency.
Decreasing in Energy intensity

* Increase in battery storage and RES use

* Uncertainty on Economic energy
intensity going forward

Scenario 2: Tx Moderate High

“Fly with caution, enable, collaborate with off
grid solutions”

» Low to medium grid deflection, high grid tied

» Assumesreturn and growth of high energy intensive
industries reliant on sustainable grid connection

* AAG of 2% demand for TDP period, 2,5 GDP
* Quantitatively based on past trends
» Suitable for mediumranges planning

“Losing Market Share in the industry, persistent slow

economy”
» |east favourable with AAG of 0.6% in TDP

« Status quo remains. Further decrease in demand
can be expected

* Not suitable for growth enabling capacity planning
purposes

* Export of mined minerals and
international processing of minerals
will lead to less energy needed and
less local GDP growth

Technological innovation
Energy Efficiency

Scenario 1: Tx High
“Fly high and Enable”
* Inline with NDP economic growth,>3,5% AAG in GDP

* AAG of 2,8 % demand for TDP period

* Optimistic growth scenario

+ Suitable for strategic long term planning witha _
target saturation network of 65 GW by 2045

» High investment in development from

local and international investors P\

>z

o
(90
o
(@Y

Low — r iﬁr
Grid Connectivity
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An evolving power sector and change in forecast

landscape

C .
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Customers Off Grid Solutions
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Political
Economic
influences

&
Regulation

Energy
storage
technology

Demand side

management ;
Alternative

energy
sources

Electric &
vehicles

Integrated
demand
management

Major Events beyond our
control — COVID 19

Globalized impact on local
economy

Grid Capacity

y

® Eskom
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Transmission national TOSP demand forecast 2021 — 2030 ® Eskom

National Demand Forecasts (GW) at Time of System Peak shown with the 2019 forecast,
and the IRP 2019 forecasts for the TDP period 2021-2030
55
50
45
40
0 35
30
25
20 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030
2020 Tx High 35.0 35.5 36.2 36.9 37.7 38.6 39.6 40.6 41.8 43.0 44.2 45.6
s 2020 Tx Moderate High 35.0 35.1 35.6 36.0 36.4 36.9 37.5 38.2 39.0 39.8 40.8 41.8
2020 Tx Low 35.0 34.2 34.4 34.5 34.6 34.7 34.8 35.0 35.2 35.4 35.6 35.8
Customer Quotes Base on Tx Low 34.2 344 34,5 34.6 34.7 34.8 35.0 35.2 35.4 35.6 35.8
2019 IRP HLI Demand (MW) 38.4 39.1 40.1 41.0 41.9 42.7 43.4 44,1 44.8 45.3 46.1 46.7
----- 2019 Tx Moderate High 36.4 36.6 36.9 373 37.8 383 38.9 39.6 40.4 41.3 42.3 43.3
----- 2019 Tx High 36.5 37.0 37.7 38.4 39.3 40.3 41.4 42.7 44.0 45,5 47.0 48.5
—o— Actual Peak Demand (Mw) * 37.0 37.1 36.3 36.0 35.3 34.6 35.6 36.4 36.4 35.0
*Instantanious Peak Demand
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Transmission national TOSP demand forecast 2021 — 2030

with Customer NMD’s and IRP 2019

® Eskom

and the IRP 2019 forecasts for the TDP period 2021-2030

National Demand Forecasts (GW) at Time of System Peak shown with the 2019 forecast,

65
60
55
50
= 45
(G
40
35
30
25
20
I 2020 Tx High 35|36 |36 | 37 |38 | 3940 | 41 | 42 | 43 | 44 | 46
I 2020 Tx Moderate High 35 | 35 | 36 |36 |36 | 37 | 38| 38| 39 | 40 | 41 | 42
2020 Tx Low 35 |34 | 34 | 34 | 35 | 35 | 35 | 35 | 35 | 35 | 36 | 36
[ KSACS Customer NMD (GW) 17 | 17 | 16 | 16 | 16 | 16 | 16
I Distribution Customer NMD (GW) 26 | 27 | 31|31 |33 |33 | 33
2019 IRP HLI Demand (GW) 38|39 | 40 | 41 | 42 | 43 | 43 | 44 | 45 | 45 | 46 | 47
----- 2019 Tx Moderate High 36 |37 |37 |37 |38 | 38|39 |40 | 40 | 41 | 42 | 43
----- 2019 Tx High 37 |37 |38 |38 |39 |40 | 41 | 43 | 44 | 45 | 47 | 49
—<¢— Actual Peak Demand (GW) * 37 | 37| 36| 36 | 35| 35| 36| 36 | 36 | 35
----- Customer Growth Projection at 1,5% 50 |51 |51 |52 |53 |53 |54|55| 55|56 |57

*Instantanious Peak Demand
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® Eskom

The TDP 2021 - 2030

Assumptions on the
Generation Forecast
&

Planning for the IRP2019

Presented by: Ronald Marais
Senior Manager: Strategic Grid Planning




TDP process overview ® E€skom

Licence
iabili TDP TDP . .
obligation & Open access & Reliability . Strategic Grid
h > Ten Year Scenario <
Grid Code . . | Plan
. Period Assumptions
compliance I Stakeholder

v Assumptions for Engagement
Generation &

Demand 2
¢

Capacity & Spatial uncertainty

Previous TDP

Generation

Q£ High spatial and capacity risk

) ) 2 §
)
— Y r =
Implementation  Detailed studies  Uncertainty % =
& Preparation & Business case & Readiness S &
T T Current Future

EIA & Servitude to enable, robust and
flexible speed of implementation Demand

a _5 Lower spatial and capacity risk

—_— &
Annual 1-3/4 -6|7 -10 23
— ES
)
TDP  |Review and adjusting uncertalnty ° 3
2021 5 = wn

Update : Current Future
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National demand forecast at time of system peak ® Eskom

TDP 2019 ---
65

60
55
50
45
40
35
30
25
20

- G —-—-

GW

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030

TDP 2020 —
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Change in peak demand per decade

1961-1970 1971-1980 1981-1990 1991-2000 2001-2010 2011-2020 2021-2030

Actual =™ Forecasted ®mIRP




Generation comparison: IRP2019 vs IRP2018

Draft IRP 2018 IRP 2019

Coal Storage PV Wind Gas Total Coal Storage PV Wind Gas Total Delta
2020 1433 114 300 ¢ 1847 1433 114 300 1847 0
2021 1433 300 818 " 2551 1433 300 818 2551 0
2022 711 400 " 1111 711 513 1400 1600 4224
2023 500 : 500 750 1000 1600 3350 9.8 GW
2024 500 500 1600 1000 2600
2025 670 200 " 870 1000 1600 2600
2026 1000 1500 2250 @ 4750 1600 1600 -3150
2027 1000 1600 1200 3800 750 1600 2000 4350 550
2028 1000 1600 1800 4400 1000 1600 2600 -1800
2029 1000 1600 2850 | 5450 1575 1000 1600 4175 -1275
2030 1000 1600 " 2600 1000 1600 2600 0
Totals: 4577 6484 9218 8100 28379 5077 2088 6814 15518 3000 32497 4118

New capacity required by 2025 ~ 1870 MW New additional capacity required by 2025 ~ 9793 MW

Committed capacity
New additional capacity

Summary of differences between the IRP2019 and IRP2018:

Coal Mﬁ i g Storage
Hydro. ma— Yy T

Significant increase in generation capacity (9.8GW) between 2022 - 2025




Wind and PV generation comparison at a glance

® Eskom

20000

Generation Forecast Solar and Wind (2010 — 2030)
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Importance of wind resource location

corridor development, system stability 3 -
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=22 [ /}."""L\_w.. L f
« Environmental limitations restrict build -2 £ &5
H Area G ~\ /_é {
options 24 S Ly
* Impacts the transmission network ]
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7 ” - ! &,
«  Wind profiles in individual areas and & N N [I
. . . [} / SR I
cumulative profiles impact the = A f -{} ‘“"‘i;“
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* IRP selects combination of profiles to A% ’ ,:«3:4.‘ 3 !
minimise overall system costs T AR Y AreaD | § T
2 e L

. et ,‘dﬁi ||l

r"J. o 3
Wind_Speed

26 27 28 29 30 31 & S5 o4
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Credible resource location and profiles are required for Transmission expansion, security
and reliability studies.




Importance of seasonal wind profiles ® €skom

0.6

Higher value 2
0.4

High during peak load
Low during low load

0.2

0.0 1 12

|
[ ]

9 10 1 12

5 6 7 8
Month

Wind Area E (Highveld

h
= 76 7 8

1.0

I
I
I
I
I
]
I

0.8

0.6
Lower value 3
=

Low during peak load
High during low load

0.4

0.2

:

0.0
5

Month



Importance of hourly wind profiles ® Eskom
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Wind area optimisation ® Eskom

Wind_Speed
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Dominant solar location:

Significance of solar radiation yield ® Eskom

Orange to dark red are high yield areas

LR

High yield solar resource areas are preferred.
The dominant area with high yield is Area A and Area B because of their profiles




Seasonal solar profiles ® Eskom
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Dominant solar location:

' ' €sk
Alignment to credible resources areas & €skom

Solar Radiation
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Features of Critical
Importance and
associated buffers
for negative

mapping

Strategic
Environmental
Assessment -

Remaining area
buffers

Solar

Wind

Legend
[ Fostures of Criical Importance Solar PV

Legend

[ Foatures of Critical Importance Wind

Dominant wind and solar locations in the South




Coal generation comparison at a glance ® Eskom

This is 10 Stages of
load shedding if not

Coal Capacity 2010 - 2030 replaced

48.00

46.00

44.00

42.00

N
-
D

40.00
GW

38.00

36.00

«-------»

34.00

Additional reduction from previous TDP
32.00

30.00
2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030

== = Coal TDP 2019 35.41 35.60 35.60 35.60 35.60 36.32 37.04 37.76 37.07 38.48 39.36 39.24 38.96 38.88 39.58 39.58 38.40 37.58 37.10 35.45 34.98
e Coal TDP 2020 35.41 35.60 35.60 35.60 35.60 36.32 37.04 36.63 36.49 38.37 39.35 39.20 38.57 38.75 38.75 38.75 37.58 37.50 37.03 35.38 34.33

== = Coal TDP 2019 (ex
Decom)

e Coal TDP 2020 (ex
Decom)

35.41 35.60 35.60 35.60 35.60 36.32 37.04 37.76 38.48 40.64 42.08 43.52 44.24 44.54 45.24 45.24 45.24 45.24 45.24 45.24 45.24

35.41 35.60 35.60 35.60 35.60 36.32 37.04 37.76 38.48 40.64 42.08 43.52 44.24 44.99 44.99 44.99 44.99 45.74 45.74 45.74 45.74

2016 - 2030

Coal Br'l | lﬂ]ﬂl | lLB -11.4GW

Coal-fired plant




Annual and total decommissioning ® Eskom

14000 -

12000 - e 9484MW .
(Coal 9142 + Gas 342)

10000
8000

MW
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2000

0 1 T T T T T T T T T T T T T

2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 Total
. I Kriel| = Matla B Duvha B Grootvlei W Hendrina W Komati W Camden =@ Arnot B Acacia ™ Port Rex Total
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MW

Generation build-up graph ® Eskom
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Provincial allocations ® Eskom

Large volume generation integration in the South
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Generation build per Decade
This decade

35000 \

31649

30000

pA(0]0]0]

20000 _ 18758
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max build
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ABiau3g

D et e T PP

MW

15000

_ 15476
Previous /

decade

10000

5000

/(uoéde:)
yoredsiq

1961-1970 1971-1980 1981-1990 1991-2000 2001-2010 2011-2020 2021-2030

Battery Storage M Biomass M Coal B CSP_ M Hydro Import Hydro Landfill Gas Nuclear OCGT Gas Pumped Storage H PV Small Hydro B Wind

Existing generation fleet replacement with both new energy (Wind & Solar) and new capacity
(back up gas, batteries etc.) is required irrespective of load growth.

Transmission expansions are critical to create access for these new energy sources and new
capacity location. Load growth plays a significantly lower role but is still important.



Base assumption for analysis ® Eskom

Change in Generation Spatial Footprint

N - North

Future Generation
Potential Footpr'Qt

Current Generation
Footprint

120040

S - South
Irrespective of generation scenario

Limited load hence limited Tx and Dx network.

54



Spatial Allocation Considerations

1) Allocate RE to where available network capacity

already exists to save on costs and time. f
2) Where applicable, upgrade and increase existing y K »
substation transformer capacities for RE connections. | Ny l“
: _‘-! B 7 \ N
3) Establish  new infrastructure Al /LB “
(substation and lines) to meet the | LN - B }
. . 3 5, o 5 1 p
IRP 2019 requirements in areas of : e,
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Evolution of Generation Capacity




Questions?
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® Eskom

TDP 2020

Provincial Development Plans

Compiled by : Grid Planning Chief Engineers
Presented by : Popi Queen Melato

October 2019




Provincial demand growth over the TDP period ® Eskom
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Provincial generation forecast over the TDP period ® Eskom

Growth: 45%

MP 2020 MP 2030
27792 22238

NC 2020 NC 2030
3830 0

rowth: 50%

Legend

B Coal

Import Hydro
M Hydro

OCGT Gas
M Pumped Storage
B nNuclear

PV

Wind

CSP

Small Hydro

Landfill Gas
B Biomass
B Battery Storage

EC 2020 EC 2030
WC 2030 2031 7860

11569




® Eskom

Limpopo Province

By: Caroleen Naidoo
Chief Engineer




Limpopo Province Profile

®€Skom \V“'{V\ Zimbabwe p
Peak load of 2899 MW
3%
= Agriculture Botswana
ini | Mozambique L
- Mining . Polokwane CLN
Manufacturing

= Electricity

Phalaborwa CLN

Limpopo
Polokwane

= Construction

\ Bumlhog\\
Witkop

Foskoly |
ﬂan ‘

Trade ‘ \
4 )Y

3% = Transport 3 ‘-?

= Finance Joonig?” \'J

4% alale CLN Semn::?w |
304 = Community . R { N - 1\ i

services Al = A ~

1 CREATED BY: i
Type Name Output  |EIESESew

-~ “@lauten g
Pelly
N .
T L] T T
. Existing Substations Existing Lines DATE: 2020/09/14
Matimba 3990 MW | o vERBION: ‘
SCALE: 1:3 200 000
Coal Base Load ARSI I R P PROJECTION: N0 PRO.ECTION | e

Medup| 2382 MW q" q’ UNITS: DEGREE

Witkop PV 30 MW

Soutpan PV 28 MW
Renewables

Villa Nora PV 60 MW E=

Total Installed Generation 6490 MW



Limpopo Province Load Forecast (2021 — 2030) @Y

Phalaborwa Load
Growth Drivers:

* Electrification
« Agriculture

+ Chrome Mining

Polokwane Load
Growth Drivers:
* Electrification
« Agriculture
« Diamond and
Coal Mining
Load Reduction:
 Caused by an
NMD reduction
by Silicon
Smelters.

Lephalale Load

Growth Drivers:
Electrification
Commercial and
light industrial
load growth
Platinum and
Coal Mining

Limpopo Province Load forecast (2021-2030)

6000

5000

4000

Load [MW] 3000

2000

1000

0
2020 | 2021 | 2022 | 2023 | 2024 | 2025 | 2026 | 2027 | 2028 | 2029 | 2030
beed lephalale CLIN | 1047 | 1246 | 1407 | 1479 1568 | 1542 | 1571 | 1593 | 1615 1660 | 1705
s Polokwane CLN | 1093 | 1092 | 1123 1156 | 1172 | 1189 | 1229 | 1385 | 1432 | 1462 | 1515
ld Phalaborwa CLN | 1579 | 1597 | 1946 | 2048 | 2079 | 2100 | 2126 | 2247 | 2318 | 2347 | 2426
== Provincial Peak | 3719 | 3936 | 4476 | 4682 | 4819 | 4831 | 4926 | 5225 | 5364 | 5469 & 5646
= = = 7030 Peak 5646 | 5646 #5646 #5646 | 5646 | 5646 | 5646 | 5646 | 5646 @ 5646 | 5646

* Compound Annual Growth Rate




nleted Proje ® Eskom
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Developments from 2021 - 2025
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® Eskom
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Developments from 2026 - 2030 ® Eskom
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® Eskom

Mpumalanga Province

By: Kabir Singh
Chief Engineer




Mpumalanga province profile

Load of ~4 GW
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Completed projects for grid reliability

For execution of:

* The fault level mitigation-FCLR’s
«  Refurbishment and upgrade of terminal * N-lrequirement

equipment « Improved reliability of supply to Swaziland

* To be redeployed to the new Wonderkrag S/S




Completed projects of the Kusile

® Eskom

transmission integration

e  Kusile 400 kV Yard * Loop the Kendal-Duvha line to form Kendal-Arnot
 Kendal-Apollo loop-in to Kusile * Loop the Duvha-Kendal line to form Duvha-Vulcan 2
e Kusile-Zeus 400 kV line *  Duvha-Minerva loop-in to Kusile

« 2" Kendal-Zeus 400 kV line * Sol-Camden 400 kV line 1 & 2 (Zeus bypass)
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Mpumalanga generation forecast
2020 - 2030
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Generation Developments in Mpumalanga

*Kusile Integration
* Kusile — Duvha

* Kusile — Minerva
» Kusile — Apollo

* Kusile — Zeus

 Kendal — Zeus

* Kusile — Lulamisa

*Khanyisa IPP
Integration

* Duvha-Apollo 400 kV loop-

in to Benella Sw/S

® Eskom

KENDAL
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ARNOT
LULAMISA |— = = = = = = = — = |
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!
l
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:
APOLLO : I
1
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I
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Mpumalanga Load Forecast
2021 - 2030 & €skom

CAGR* = 1.14%

4000
3500
3000
Key Growth
2500 Drivers
Load [MW] Residential

2000 Comm_ermal
Tourism
Mining

1500

Industrial
development

500

0 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030

=== Highveld South 1762 1770 1777 1785 1736 1745 1754 1763 1772 1780
Lowveld 961 896 906 916 925 938 948 957 967 978
ld Middelburg 611 618 822 831 842 853 914 925 982 1042
= Witbank 1038 1084 923 937 951 980 995 1010 1026 1042
Provincial Peak 4508 4505 4565 4607 4591 4656 4754 4800 4894 4990

* Compound Annual Growth Rate



Strengthening developments in Mpumalanga QI El)
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® Eskom

Gauteng Province

By: Thamsanqga Ngcobo
Chief Technologist




Gauteng Province Profile

U Grid peak demand: ~9 845 MW : 24th July ‘19§
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Gauteng Projects in Execution
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Gauteng Projects in Execution

1st phase of
converting Simmerpan
to a 275/88 kV sub
supplies growth in
Germiston area
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Gauteng Projects in Execution

Lepini Ext. 275 kV
2x150 MVar Capacitors

supports the Minerva-
Lepini — Craighall 275
kV ring which supplies
the northern suburbs




Gauteng Load Forecast

Gauteng Load Forecast (2021-2030)

* Compound Annual Growth Rate

I
I
I
I
I
I
I
I
: 16000
: Growth drivers:
14000 - . .
: G — - Residential,
: 12000 _6 —— - Commercial, &
| o : :
| - Light industrial
I 10000
I
= 2000 Growth Nodes:
2 Northern Suburbs
I 6000 West Rand
I
g East Rand
, 4000
| Tshwane
I
I 2000 -
I
I
0 -
: 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030
I bed Vaal 1795 1857 1905 1962 2017 2046 2068 2011 2040 2077
I
| Eed West Rand 3269 3382 3466 3569 3638 3710 3906 4025 4138 4266
: i Johannesburg 3354 3467 3673 3748 3840 3927 4018 4255 4409 4511
: B East Rand 3671 3719 3826 3950 4187 4395 4535 4685 4974 5087
: e Provincial Peak | 10276 10561 10940 11245 11630 11966 12348 12730 13227 13550
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Key Projects
Mesong Substation

Jupiter B
integration

Sisimuka
Substation

Lesokwana
Substation

I

Photo: The Media Club South Africa

Sebenza
@ Isando

Edenvale @
Johannesburgg

To Matla (Mpumalanga)

Jupiter B
@Alberton

Vosloorus

To Lethabo To Snowdon




Developments in the Tshwane Area B

Key Projects

* Wildebees
integration

* Diphororo Phase 1

* Diphororo Phase 2

Esselen
CROYDON




Key Projects

 Kusile-Lulamisa
400kV line

Apollo-Lepini 2nd
275kV line

New MTS Sesui
400/88kV

New MTS Kyalami
400/88kV

New MTS Donatello
400/88kV

North west)
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Key Projects

« Vaal Strengthening
Phase 2

Soweto
Strengthening W - Cweto JHB

“ OQuattro

* West rand

o Taunug
Strengthening West Rand efdsia
Phase 1 & 2 //Qt j
na
Hera
Bernma Meyerton

Vaal Glockne




® Eskom

KwaZulu-Natal Province

By: Thokozani Bengani
Chief Engineer




KwaZulu-Natal Province

Profile ® Eskom

Load _
"‘QM\ Swaziland
Peak load of 6100 MW: 13" June 2019 / %,
5% :
12%
11%
gela anskraal
46%
26%
Agricultural Commercial
Industrial/Mining ® Residential
B L ogistics
Generation

Pumped Drakensberg 1000 MW
Storage  |ngula 1330 MW
IPP Gas Avon IPP 680 MW

Total Installed Generation 3010 MW

Peaking

Existing Substations Existing Lines
{
2 2 2 Q
& i Ny &



KwaZulu-Natal Load Forecast ® Eskom

8000
CAGR = 1.1%
o %’/

6000
5000

4000

SNy

2021 2022 2023 2024 2025 2026 2027 2028 2029 2030

== |_adysmith 325 327 329 331 333 335 336 338 340 342

=4 Newcastle 644 651 659 667 676 685 692 698 706 712

B Empangeni 2002 2008 2013 2019 2024 2030 2035 2041 2046 2052

== Pinetown 3338 3434 3519 3551 3630 3670 3710 3750 3793 3838

===Grid Peak 6134 6241 6338 6384 6477 6531 6583 6636 6692 6749
Year

Demand (MW)

Growth drivers in the province: Commercial, Light industrial, Residential, Tourism & Electrification



KwaZulu-Natal 2020 — 2025 Transmission Plans ® Eskom

S €skom T

ivelstohingagane

Bloedrivier | Nzalo

Free State

Umfolozi
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Lesotho

South Coast
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\_#j _____
Eastern Cape

CREATED BY:
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KwaZulu-Natal 2026 — 2030 Transmission Plans ® Eskom

® Eskom Northern KZN

Strengthening: Iphiva
400/132 kV Substation

ncan

ivelstonlingagane

Free State X — Ermelo-Richards Bay
Coal line
Strengthening: Duma
& Nzalo Substations

Empangeni
Strengthening: Mbewu
400 kV Switching

. 4 Station

lersey “ A

Lesotho S U]
il ‘ eThekwini
Strengthening:
Inyaninga 400/132 kV
e y Substation
A
S :
Pinetown
A, )
_— e N, ATE-- § Strengthening: Isundu
asuenn ape . .
400 kV Switching
= igt#;::gig:gm,co,m Stat | 0 n
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® Eskom

Free State Province

By: Thokozani Bengani
Chief Engineer




Free State Province Profile

Load

® Eskom

Peak load of 1499 MW: 08" July 2019

Northern Cape Bounda

*
Kimberley

® ESI(OIT] Hermes
—
) Mookodi Merci
X &
7
i North West
I\\
\/
{
I
|
A
i 2
4 2
4, o
Sy
Lo

50%
29%
Agricultural Commercial
Industrial/Mining  ® Residential
m Logistics
Generation
Output
Base Coal Lethabo 3558 MW
Hydro IPPs 4.4 MW
IPP
PV IPPs 199 MW

Total Installed Generation 3761 MW

BloemfonteR

afiepRuigtevallei §

Existing Substations
([

Merapi
L

ethabo
.*t quﬁlyv
L/

Lesotho /f




Free State Load Forecast ® Eskom

CAGR =1.7%

2500

§ 1500
e
C
=
= 1000
(@)

0

2021 2022 2023 2024 2025 2026 2027 2028 2029 2030
== Bloemfontein 574 585 593 603 616 627 650 663 676 686
== Sasolburg 564 595 618 645 6/6 /05 /34 /71 801 834

==\\Velkom 832 839 852 860 863 870 885 895 906 915
-=Grid Peak 1650 1686 1716 1740 1774 1804 1831 1864 1893 1918
Year

Growth drivers in the province: Commercial, Light industrial, Logistics & Electrification



Free State 2020 — 2025 Transmission Plans

® Eskom
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Free State 2026 — 2030 Transmission Plans

® Eskom
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North West Province

By: Popi Queen Melato
Chief Engineer




North West Province Profile ® Eskom

Load ®€Sk0 Dwaalb P
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North West Province Load Forecast

5000

4500

4000

3500

® Eskom

Load Drivers

3000

2500

Demand (MW) 2000

1500

1000

500

0
2021 2022 2023 2024 2025 2026 2027 2028 2029 2030
s Rustenburg 2319 2369 2408 2461 2529 2645 2683 2742 2795 2855
s Carletonville 1288 1308 1326 1359 1389 1419 1450 1475 1492 1509
e Provincial Peak 3608 3677 3734 3820 3918 4064 4134 4218 4287 4364
2030 Peak 4364 4364 4364 4364 4364 4364 4364 4364 4364 4364

Year

*Compound Annual Growth Rate

Rustenburg CLN

* Natural load growth

*  Mining applications

* Load shifts from
neighbouring provinces

Carletonville CLN

* Natural load growth

* Electrification

*  Bulk supply applications

* Load shifts from
neighbouring provinces



Renewable Energy Projections:

Approximately 1 GW
10 year horizon

* Mookodi substation — 825 MW
Approved 75 MW Waterloo Solar Park
450 MW PV
300 MW Wind

« Watershed substation — 225 MW
Approved 75 MW Zeerust Solar Park

150 MW PV

 Bighorn substation — 7 MW
« Existing 7 MW RustMol PV

Alternate Energy:

« Watershed substation
« 113 MW BESS




Completed Projects

« Dinaledi 3
transformer

* Ngwedi substation
integration
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Developments in the Rustenburg CLN
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Watershed
Strengthening in
2021

Mookodi first 500
|l impopo
transformer in 2025 9
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® Eskom

Easter Cape Province

By: Popi Queen Melato
Chief Engineer




Eastern Cape Province Profile ® Eskom

30°00
1
; / 2019 Recorded
Free State {
% waZulu-Nalal
~ Peak 1933 MW
“_-Gariep
Ruigtevaflei
%]
Vuyanj
M Agriculture
2 Delphi
5 Western Cape B Manufacturing
Eastern £ape
M Electricity
Posgidon M Construction
” wiy 7 PerNp e
é_ Port Egsfl ondon ®Trade
2 26%
W Transport
) Finance
v“-——._, Dedisa
) ridge .
lﬁ Fort Elizabeth Community
54 . services
}5 - LLE : .
onearer: « Generation
COETSES@ESKOM CO.ZA 0 125 25 50 75 100
— - Type Name Output
= ¢ X = _ Port Rex 171 MW
Peaking Gas
Dedisa 372 MW
=" REIPP Wind & Solar ALL ~1449 MW

|4
A

s Total Installed Generation ~2031 MW




Eastern Cape Province Load Forecast ® Eskom

2500

Drivers - East London
« Electrification

» Construction — Commercial
AT Construction — Commercia
2000 Growth

* Agriculture, Forestry and
* Agro-Processing

@ * East London IDZ

1500
* Coega IDZ’s —
Demand (MW) Petro/ Ferrochrome Smelter(s)
* Manufacturing — Auto Industry -
1000 Exports

500

0
2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030

=== East London CLN 797 805 813 821 829 838 846 854 863 872 880
=== Port Elizabeth CLN| 827 836 910 920 930 941 1015 1026 1100 1111 1250
@ Grid Peak 1513 1529 1601 1617 1634 1652 1724 1741 1814 1832 1960

2030 Peak 1960 1960 1960 1960 1960 1960 1960 1960 1960 1960 1960

* Compound Annual Growth Rate



Eastern Cape Generation Forecast ® Eskom

Eastern Cape Generation Forecast

10000

9000

8000

7000

2

=
=

Generation (MW)
g
(=]

3000

2000

1000

0 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 Substation Total

[ Port Rex 171 171 17 171 171 171 171 171 171 171 171 17
I Dorper 0 0 0 0 0 0 0 0 550 750 950 950
[ Poseidon South 0 0 0 0 0 0 0 0 900 1100 1200 1200
[ Poseidon North 0 0 0 0 1] 0 0 0 50 50 50 50
I Ruigtevallei 75 75 75 75 75 75 75 75 75 75 75 75
[ Thuyspunt (Wind) 0 0 0 0 0 0 0 0 600 800 1000 1000
[ Delphi 100 100 100 100 100 100 100 100 200 200 200 200
I Pembroke 53 53 53 53 53 53 53 53 53 53 53 53
[ Poseidon 647 647 647 647 647 647 946 1146 1346 1546 1746 1746
I Dedisa (Gas) 335 335 335 335 335 335 335 335 3000 3000 3000 3000
I Grassridge 649 649 649 649 649 649 649 649 649 649 649 649
={i=Year Total 2030 2030 2030 2030 2030 2030 2329 2529 7594 8394 9094 9094




Key projects in the East London area

® Eskom
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Key Projects in the PE CLN

Free State il /
‘ waZulu-Naltal
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® Eskom

Northern Cape Province

By: Rashaad Tayob
Senior Engineer




Northern Cape Province Profile

LOAD

Northern Cape Load Sectors

21%
27% )
| Commercial

H Mining

I Agriculture &
Residential

52%

GENERATION
Van der Kloof 240 MW
' ‘ Gariep 360 MW
Eskom Total 600 MW

? PV 1580 MW
E_—
ﬁﬁ I Wind 1040 MW

CSP 600 MW

Small Hydro 10 MW

REIPP Total 3230 MW

Botswana

KOKERBOOM
N\

Namibia

NIEUWEHOOP

Prieska
o
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Northern Cape Province Load Forecast ® Eskom

2000
1800
Lol Load Drivers
* Natural load growth
1400 . ..
* Anticipated mining and
smelter load in
1200

Kimberley and

Namagualand
Load [MW] 1000

800
600
400
200 -
0 -
2021 2022 2023 2024 2025 2026 2027 2028 2029 2030
d Namagqualand 165 202 385 391 397 403 410 417 424 430
sl Karoo 362 370 415 421 427 433 439 445 451 457
=i Kimberley 747 763 753 785 807 828 851 875 899 924
Provincial Peak 1255 1315 1530 1573 1606 1639 1675 1711 1748 1784
2030 Peak 1784 1784 1784 1784 1784 1784 1784 1784 1784 1784

* Compound Annual Growth Rate



Northern Cape Province Generation Forecast ® €skom

12000
10000 E
6000 —
; N—
S —
4000 )
2000 -
0 -
2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030
i PV 1260 1580 1580 1780 2180 2180 2530 2530 2530 3180 3730 4280
=i Wind 665 1040 1040 1340 2040 2840 3340 3740 4140 4540 4840 5140
bed CSP 600 600 600 600 600 600 600 600 600 600 600 600
k=i Battery Storage 0 0 0 0 0 0 0 0 0 0 200 200
k===d Small Hydro 10 10 10 10 10 10 10 10 10 10 10 10
e==»Cumulative Total| 2535 3229 3229 3729 4829 5629 6479 6879 7279 8329 9379 10229




Transmission Development Plan




Northern Cape Integration Plans required for IRP
2019 (major schemes) ® €skom

New Transmission Corridors:
° Aries — Kronos 400 kV
Kronos — Hydra 400 kV
Aggeneis — Groeipunt 400 kV
Ferrum — Upington 400 kV
Ferrum — Mookodi 400 kV (via P T

[ sethal

Umtu) : Kokerboom :
) Harib Zeus
Mookodi — Hermes 400 kV : : o
Aries — Upington 400 kV 1 RO~ | //'
Ferrum — Beta 400 kV (via e\ 7555

Boundary)
° Gromis — Nama 400 kV
° Nama — Groeipunt 400 kV
° Aries — Umtu 765 kV
(initially Aries — Upington — Umtu 400 kV)
° Umtu — Mercury 765 kV
(initially Umtu — Mookodi — Mercury 400 kV)
° Gamma — Perseus 2" 765 kV
° Perseus — Zeus 765 kV

// // /e \\

I I [ \ ,/" Garona
] .Nleuwehoop

[l rrieska

Kronos L uckhoff @ clo em ontein ~

Groeipunt ///'- Q\ Vanderkloof

‘. S 4 ; 5 ; Q Serumula n'.j‘ o “N Eros
Helios‘ // R Gariep :h-, “ Ik“ O
/.//'

New Substations:

° Groeipunt 220/132 kV
° Hydra B 400/132 kV
. Korana 400/132 kV
(]

Umtu 400/132 kV (initially operated
as 400 kV switching station)

v% O Delphi

\\ Poseudon ’\ ONeptune

Pdrt Rex
Pembrok Fast London

New Transformations:
Groeipunt 400/132 kV
Gamma 400/132 kV
Garona 400/132 kV M
Nama 400/132 KV a il :
Aggeneis 400/132 kV Bokkom|< J( )hurora
Aries 400/132 kV

e /
Ankerf?go| 7% /\)N rina Y, ort Eliz
Paulputs 400/132 kV Acac:a PS o uldarstlEI . Swellendam \WNarina S = - = —~

Gamma 765/400 kV prc”alf;;é 9 nd Ba Chus (J O 5 __‘l D—edls—a b e
Gromis 400/132 kV . Cape Town ¢, éAstena Agulhas Proteus Oﬁaurik‘\“<,\v[ ~—__:4.»>_'.,_r —
Boundary 400/132 kV M Mossel Bay

Aries 765/400 kV )

Umtu 765/400 kV R g




Strengthening Plans for the Namagualand CLN

Juno — Gromis 400
kV line & Gromis
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66/22 kV
transformer

Namibia

upingTon Upington s
GRANJEMBND J 5

Aries SVC device ©
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}
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Western Cape




Upington 2nd
400/132 kV
transformer

Upington —
Ferrum 400 kV
line

Namibia

L
North West
i‘“‘ﬂ. %‘ yburg

MOOKODI

“BOUNDARY

NIEUWEHOOP
Prieska
o .
Q 7~

Free State
berlep

i o e
Potchefs

PERSEUS

EF!-:;w




Strengthening Plans for the Karoo CLN

e Ruigtevallei 10
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transformer
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® Eskom

Western Cape Province

By: Ahmed Hansa
Chief Engineer




Western Cape Province Profile

Transmission Network

400 kV: 2 783 km
U 765 kV: 546 km

] 13 Substations

U 46 Transformers

0 15 045 MVA
CLNs
O Outeniqua
Q Peninsula
O West Coast
Load
4000
= 3000
§_ 2000
k]
3 1000
0

S S
[ Peak load of 3 856 MW on
13th June 2019

® Eskom
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Existing generating facilities in the Western Cape

Eskom Power Stations
Acacia 171 MW
Ankerlig  [21]1 327 MW | b ®
Gourikwa [22] 740 MW | ot Wit
Koeberg %11 830 MW . @ Vredendal -
Sere 100 MW )

.WESTERN CAPE

George

'8 B B Agulhas

City of Cape Town
Total* 258 MW *excludes small scale embedded generation (SSEG)
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Western Cape Load Forecast ® Eskom

CAGR* = 1.34%

5000 ! ,
Residential,
—f======== 4500 commercial and light
{139 industrial load growth
S - 4000- -
3500 Natural load growth
and residential
3000 developments
Reduction in
Load (W] demand at Mossgas
2000
1500 Load growth due to
the Saldanha Bay
1000 IDZ .
Reduction in
500 demand at
Saldanha Steel
0 .
2021 2022 2023 2024 2025 2026 2027 2028 2029 2030
id West Coast 536 539 542 545 552 555 558 562 566 570
E== Outeniqua 859 873 887 911 926 946 961 976 993 1003
== Peninsula 2891 2939 2969 3014 3060 3106 3139 3180 3221 3262
@==mProvincial Peak | 3979 4039 4082 4149 4211 4274 4322 4377 4435 4486

* Compound Annual Growth Rate
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Developments in the Peninsula CLN
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1st and 2nd 400 kV _ e
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Pinotage Substation — commissioned July 2020

Photo Credits —Grant Duncan Smith (http://www.subiaco.co.za)




Developments in the Outeniqua CLN

* Asteria Substation

* Agulhas Substation

+ Kappa 400/132 kV
transformation
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Komsberg Substation — under construction €skom

(Photo Credits — Conco)




Developments in the West Coast CLN
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Developments for future IPPs
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® Eskom

Transmission Development
/ Plan 2021 - 2030

3

: \> Summary and Capex Analysis
A

By: Leslie Naidoo
Senior Manager: Infrastructure Investment Planning



Recap: Assumptions on the demand forecast ® Eskom

GW

65
60
55
50
45
40
35
30
25
20

National Demand Forecasts (GW) at Time of System Peak shown with the 2019 forecast,
and the IRP 2019 forecasts for the TDP period 2021-2030

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030
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Recap: Assumptions on the Generation Pattern

® Eskom
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Transmission integration plans for the IRP 2019 ® Eskom

= Projects currently in TDP
BN - Existing substations with available capacity / additional transformation
B - Substations requiring extensions

I = New substations
~ 2350 km of new lines
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Major Projects planned in the TDP period ® E€skom
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TDP 2020 Project Life Cycle Model (PLCM)

summary ®€skom

Transmission TDP PCLM summary 2020 (what’s required) Challenges / Actions:

Rbn
I Expansion (new build)
B Refurbishment (life extensions)

Key Challenges:

. . « Capex constraints
€ # of expansion projects

e # of refurb projects 30 + Servitude acquisitions
« Supplier and construction
30,0 .
capability
90,6 3.0

Includes Actions taken:
R22.5bn for
the RE in the * Prioritisation of the project
IRP2019 portfolio

« Maximise of available capex

* Re-align the plan taking into
consideration the key challenges

Concept phase Definition phase Execution phase Total

+ Developed arealistic and
achievable plan

®© 0 O
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Source: TDP 2020



Summary of Transmission infrastructure

requirements over the TDP period

K=

Transmission Assets |New Assets expected | New Assets expected | Total New
Nationally 2021 - 2025 2026 - 2030 Assets
Power lines (km)

765 kV 396 1592 1988

400 kv 4230 1966 6196

275 kV 63 9 72

Total length (km) 4689 3567 8256

Transformers
Number of units 62 } 49 111
Total capacity (MVA) 29220 23655 52875
Transmission Assets |New Assets expected | New Assets expected | Total New
Nationally 2021 - 2025 2026 - 2030 Assets
Power lines (km)

765 kV 76 762 838

400 kv 2609 2132 4741

275 kv 29 43 72

Total length (km) 2714 2937 5651

Transformers
Number of units 31 52 83
Total capacity (MVA) 15010 26 585 41595

&

® Eskom

Based on the TDP
network requirements

for sustainability
~ R130bn

Based on the revised
and “realistic” Plan
~ R87bn



® Eskom

TDP 2020
Capex Analysis




Transmission capital expenditure drivers ® Eskom

1. Capacity Expansion and Network Strengthening:

Integration of new generation (~30GW) as per the IRP2019 in areas with limited networks
Investments in “back-bone” strengthening to dispatch power to the major load centres
Connection of committed customer loads (Accepted / issued Budget Quotes)

Reliability Investments (N-1) for network sustainability

Mitigation of Fault-level Exceedances (existing and anticipated)

Securing of Servitudes and Environmental Authorisations

Compliance (Regulatory, OHSAct, Environmental etc.)

2.  Refurbishment (i.e. Extension of Life of Existing Assets):
Implementation of the Transmission Sustainability Improvement Plan to address:

Maintenance “backlogs” due to outage challenges and increased failure rate of ageing plant

Refurbishment of ageing equipment (CTs, VTs, Surge Arresters, H.V. Circuit Breakers and
Power Transformers, Protection and Control Systems)

Refurbishment of ageing and “obsolete” telecommunications infrastructure

Asset Performance Improvements (lines and substation equipment)

Security improvements and surveillance and monitoring at our key assets and sites
Strategic and operational spares holding (to reduce SML<1 and Ml risk)
Compliance (Regulatory, OHSAct, NKP Act, Environmental etc.)
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Transmission 10 year CAPEX Plan: FY2021 - 2030 | QIaEhy

Summary of Transmission Capex Plan (R Million) FY 2021 — 2030
(after considering the key challenges faced)

Transmission Capex Summary (Rmil)

Transmission Capex 4173 N1
Categories (Rmil) 4015
. . 3107
Capacity Expansion 86 979 674
: IPP Strengthening
Refurbishment 18 803
Production Equipment 674 18803 ‘\
EIA & Servitude 3107 7217
Telecoms 4 015 s100 09
Strateglc Spares 4173 = Refurbishment = Production Equip Land Development
117 751 Telecoms = Strategic Spares = |PP Integration
= N-1 Compliance = Strengthening = Eskom Gx Integration
= Safety / Statuatory = Customer Connections

Notes: 1) The TDP 2019 and MYPD4 was based on the draft IRP2018
2) The IRP2019 requires an accelerated execution plan especially in the next 5 years
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Risk and challenges ® Eskom

Future determinations on the MYPD applications may impact Eskom’s revenue stream
and hence the execution of the TDP.

Eskom’s liquidity position could result in further restrictions to capex allocations across all
Division.

Servitude acquisitions remains a huge challenge and we appeal for support to all
concerned (Local and National Authorities, land owners, developer etc.) to come together
to resolve this challenge

Transmission’s infrastructure for the IRP2019 to integrate ~ 30GW of new capacity would
require an acceleration to the execution programme, hence placing huge demands on
limited resources across the value chain (including suppliers and construction industry)

Capex curtailment and deferments over the years places huge pressure on the
Transmission build programme ito “back loading” as well as on the sustainability
of supplier and construction industry
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Closing remarks ® Eskom

» The success of the TDP 2020 requires a concerted effort by all role
players including our stakeholders in Government, Customers, the
various RE associations, as well as the supplier and construction
iIndustry across the value chain.

» In closing | wish to emphasize that our role in Transmission is to
provide an open and transparent access to the power system.
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