The importance of the grid
a
PCC Energy Dialogue




Tx Goal for Energy Balance

The Red line indicates the
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customer requirements
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Tx Goal for Energy Balance

Principles of design

« Minimize distance between load & generation.
*  Minimize network cost & losses

* Maximize load factor

If all things are equal

« Each load center self-sufficient (Gx / load
balance)

« Tx mainly used for reserve capacity &
robustness

All things are not equal
« Limited potential or high cost local Gx
* Long distances between load centers




Capacity — Generation & Load distribution
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Demand ~35GW Grid Conventional
(205TWh) ~48GW + HVDC 1.5GW Renewable ~6GW

7686 M}N 27355 MW

11814 MW 44155 MW
21% 79%

Generation

Cape corridor capacity ~5GW - Historicall§/ supplied the
ORANGE load less local generation (Koeberg)
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2022 Qtr. 1 - 242 contributions

~64GW Wind and Solar

Wlﬂd VS PV 4. Technology of Plant  pv @wind
pv
28718 °
~ wind
34780
2028 I 500

2027 8900 - 13280

2024 8050 - 13420
aes ] rese @ r‘i&)
2022 36 A&

2021 7%

Legend

https://www.sapvia.co.za/gcca-2024-renewable-energy-grid-survey-report-
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Solar - transmission and weather risks

Seamless solar energy in the energy models are dependant on location and weather conditions.
Harvesting solar at multiple locations is critical and requires transmission

Frequent cloud cover days, particularly in the north west, creates increase dependency on
transmission from the south

Tuesday 26 Wednesday 278"



Wind - transmission and weather risks

Seamless wind energy in energy models are dependant on location and weather conditions.

Wind has significant variation of location

Harvesting wind at multiple locations is critical and requires transmission
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What does this mean for the Transmission network

Significant transmission development
is required in the northern, central and
southern corridors

......

Lower load in the South
remains
GENERATION

Generation increase in the
South



Existing grid capacity

1. Eskom grid unlocking - Mpumalanga initiative to encourage use of existing grid capacity

2. Enable additional capacity for renewables in the Western Cape by constraining of OCGT generation.

3. Access to grid capacity through local grid expansions.

4. Initiated major corridor strengthening.

Generation Connection Capacity
Assessment (GCCA)
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Unlocking future capacity
Major projects planned in the Transmission Development Plan period
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Initiatives Underway — Servitudes for new grid capacity

Collaboration with government
departments and provincial support
to facilitate EIA, land and rights issue

However this remains a major risk
with much uncertainty
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Transmission of large volumes of power over longer distances
increases grid challenges

Grid Stability is more complex and requires a strong grid to ensure
renewable inverter stability which is becoming more challenging

Short lines and more local generation / load balancing creates a
stronger grid

Hence comparison of grids of other countries is not always
appropriate

Each Grid has unique and different challenges



What to look out for?

Capacity — Size, Mi,
Dispatch

Spatial — Distribution,
Spread, Distance

Network — Topology,
Strength

Interconnectivity -
Strength




Gx Spatial Distribution - Spread
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Gx Spatial Distribution - Distance

CALIFORNIA R

ENERGY COMMISSION

California
: Operational Power Plants
January - 2017
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Network Topology
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Network Topology Texas
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Network Interconnectivity
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3D System Inertia GW.s for 2010 & 2019

Least amount of time at max inertia

Drops across all of the weeks
Winter is lowered the most
Summer more hours - low inertia

Lower inertia than traditionally
many more periods
predominantly in summer
months
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Transmission and a strong grid is fundamental






