Unlocking the
potential of wheeling
in the Western Cape




GreenCape

Glossary of terms

Consumer Price Index (CPI): A measure of the average change over time in the prices paid by
consumers for a representative basket of consumer goods and services. The CPI measures inflation as
experienced by consumers in their day-to-day living expenses.

Electrical Supply Agreement: A contract between a distributor and a customer outlining the financial,
technical, and legal conditions for the supply of electricity.

Energy traders: Licensed entities authorised by the National Energy Regulator of South Africa (NERSA)
to buy and sell energy. Energy traders source energy from Independent Power Producers (IPPs) and
manage energy for various customers, facilitating the match between supply and demand for multiple
clients.

Independent power producers (IPPs): Private entities that generate electricity and sell it to utilities or
directly to large consumers.

Power purchase agreement (PPA): A contract between a power generator (such as an IPP) and a
customer, specifying the price per kilowatt-hour and the volume of energy supplied over a fixed period.

Surplus-neutral tariffs: Tariff structures that ensure municipalities do not incur revenue losses or gains
from wheeling arrangements. These tariffs are designed so that the cost-to-serve remains consistent,
regardless of whether the energy is wheeled or provided directly by Eskom.

Use of systems (UOS) charge: A fee that covers the cost of using a distribution or transmission network
to transport energy.

Virtual wheeling: An Eskom pilot program that simplifies wheeling to municipal customers by setting up
a virtual account to manage credits. With virtual wheeling, customers maintain their normal municipal
bills, and Eskom rebates overpayments based on the wheeled energy.

Wheeling: A financial arrangement that allows electricity generated by IPPs to be transported across a
grid (Eskom or municipal) to end customers, regardless of geographic distance.

Wholesale energy price (WEPS): The rate Eskom charges municipalities and other large consumers for
bulk energy supply. This rate serves as the current credit in wheeling transactions.
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Wheeling to medium voltage
off-takers:
Wheeling to medium voltage
off-takers is permitted through
the Eskom network, allowing
for greater flexibility in energy
distribution.

Support for stakeholders:
There are ample resources
available to support municipalities

and other stakeholders to enable ‘

wheeling, and facilitate greater
access to renewable energy
options.
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Municipal wheeling:
Limited wheeling is currently
possible from the Eskom network
to municipal grids, with a few
municipal-connected generators

supplying power to municipal- Eskom low-voltage customers.
connected customers. 5
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NERSA's regulatory rules for wheeling has been published

Virtual wheeling:

Virtual wheeling, expected to
launch in early 2025, could offer
a solution to wheel energy into -

well-established municipalities and
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1. ) Context

Clean energy access and supply security are major concerns in South Africa. To address South
Africa’s growing demand for cleaner and more affordable energy, mechanisms are needed to
enable private sector-funded new generation capacity to come online. Wheeling can enable
this transition but requires buy-in from municipalities and Eskom to give lenders, IPPs, traders,
and customers confidence in building bankable projects.

11. South African electricity
context

This industry brief offers guidance on the maturity of
potential wheeling scenarios and outlines processes
to support decision-makers to facilitate the uptake of
wheeling. While wheeling presents several challenges,
there are numerous developments underway that can
help accelerate its enablement in the short term.

M Coal: 76.4%
B Wind: 6.7%
Gas/Diesel (OCGT): 6.6%
M Solar PV: 4.5%
M Nuclear: 3.6%

Installed

Capacity
(GW) M Hydro: 1.2%
CSP: 1.0%

[ Imports: 0.0%
Other: 0.0%

Figure 1: Energy contribution by source
(Source: Eskom)

South Africa’s electricity landscape features a vertically
integrated electricity network managed by the state-
owned entity, Eskom, with a diverse distribution
framework that includes both Eskom, municipal and
private distributors. Power generation predominantly
features Eskom'’s coal-fired power generation (Figure 1).
However, the renewable energy sector is a rapidly
growing sector enabled by changes in South African
electricity policies.
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Imports: 4.1%
M Wind: 3.9%
B Gas/Diesel (OCGT): 2.5%
M Solar PV: 1.6%
Hydro: 1.5%
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Other: 0.0%
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1.2. Western Cape context

The Western Cape is a province located in the
South-Western region of South Africa between the
Atlantic and Indian Oceans. It has a population of
approximately 7.4 million people (Statistics South
Africa, 2024) spread across 25 municipalities
(Figure 2), with an unemployment rate of
24.5.%, the lowest in the country at the
time of writing. The province contributes
approximately 14% to the national gross
domestic product (GDP), with finance,
real estate, business services and
manufacturing making up the
largest sectors of its economy
(Wesgro, 2023).
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Figure 2: Local municipalities of the Western Cape Province
(Source: Municiplaities.co.za)
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Despite the challenges posed by national municipal
debt to Eskom, many municipalities in the Western Cape
remain financially stable and have low levels of debt with
Eskom. This is a crucial indicator of municipal health and
future viability, as it reflects sound financial management
and the ability to meet energy obligations. For
renewable energy project developers and
customers, this stability reduces financial risk,
providing a more secure environment for
investment and long-term energy projects.
This solid foundation supports the
implementation of renewable energy
solutions, including wheeling, and

enhances the attractiveness of

these municipalities for future
energy initiatives.
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EJ Western Cape electricity wheeling market

potential

With year-on-year electricity price increases
(Figure 3), customers are increasingly seeking
ways to access clean and affordable
electricity.  While the  embedded
generation' market has  grown
significantly in recent years, space
and technical limitations mean
that consumers need additional
solutions to meet their energy
needs more cleanly and cost-
effectively.  Electricity ~ wheeling

allows customers to purchase power directly from
independent power producers or traders, helping them
fulfil their energy commitments. Figure 4 shows the
contribution of sales per province to Eskom’s annual
energy sales volume.
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wheeling of new

renewable energy

This is a useful metric to calculate the investment

in renewable energy that can be unlocked

through wheeling. The Western Cape

currently contributes 9% to Eskom’s annual
energy sales volume.

Based on the total amount of energy
sales within the Western Cape, the
potential market for wheeling is
estimated to be up to 1 600 MW

of new renewable energy, which can
be translated to an investment opportunity of up to

R25.6bn. This is with the assumption that all Eskom and

municipal customers can participate in wheeling, and

takes into account the potential variability of renewable
energy, load factors and market penetration.

Year: 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023

M Electricity Price | CPI

Figure 3: Electrify price increase vs CPI
(Source: GreenCape analysis)

1 Generation systems integrated directly with a customer’s electrical infrastructure
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Figure 4: Percentage of energy sales to provinces by Eskom

(Source: Eskom)

21. Whatis wheeling?

Wheeling represents the financial transaction that

enables access to privately generated electricity

through the existing transmission and distribution

network to end customers. Different wheeling scenarios

are available and depend on where the customer and

generator are located. Three different scenarios are:

1. Eskom-connected generators wheeling to Eskom-
connected medium voltage customers.

2. Eskom-connected generators wheeling to municipal-
connected customers.

3. Municipal-connected generators wheeling to
municipal-connected customers.

The diagrams in this section represent where the
independent power producer and the customer are
located in relation to municipalities and Eskom in these
scenarios.

Eskom-connected generators wheeling to Eskom-
connected medium voltage customers: This scenario
of wheeling has been used for several years.

Gauteng: 25%
[ Kwazulu Natal: 19%
¥ Mpumalanga: 15%
M North West: 10%
Limpopo: 10%
M Western Cape: 9%
Free State: 5%
M Eastern Cape: 4%
M Northern Cape: 3%

It is for a 1-to-1 wheeling arrangement, where one
generator supplies one large customer? Eskom is
currently expanding this solution to include multiple
generators and multiple customers in a new product
being piloted called Portfolio Wheeling.

physical
connection

—

IPP

Figure 5: Eskom-connected generators wheeling to
Eskom-connected medium voltage customers
(Source: GreenCape analysis)

2 https://www.eskom.co.za/distribution/tariffs-and-charges/wheeling/
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Eskom-connected generators wheeling to municipal-
connected customers: There are currently very few
examples of this scenario of wheeling, mostly due to the
barriers in municipal capacity and the overall financial
standing of municipalities.

physical
connection

—

@

Figure 6: Eskom-connected generators wheeling to
Eskom-connected medium voltage customers

IPP

(Source: GreenCape analysis)

wheeling to
municipal-connected customers: Most of the pilots

Municipal-connected generators

and existing wheeling within municipalities are linked
to this scenario. The majority of arrangements are
embedded generation behind the customer’s point
of supply, wheeling their excess generation to other
customers within the municipality.

physical

IPP
l connection J
v

Figure 7: Eskom-connected generators wheeling to
Eskom-connected medium voltage customers
(Source: GreenCape analysis)

Although generators connected within municipalities
wheeling to customers in Eskom or secondary
municipalities are technically possible, they are not
seen as short- or medium-term opportunities due to the
additional complexity they introduce.

2.2. Power purchase
agreements, wheeling tariffs
and wheeling rebates

A *power purchase agreement (PPA) is signed between
the customer and the generator, with the PPA account
being settled separately from the municipal or Eskom
account. The municipality or Eskom will meter the
energy generated by the IPP following the terms of the
PPA and adjust the customer’s account accordingly.

*The power purchase agreement is the contract
between the customer and the generator. It sets
out the tariff per kilowatt hour of energy, the
amount of energy and the duration the IPP will
supply to the customer.

Eskom uses a credit mechanism for wheeled energy.
The wheeling credit is done at the wholesale energy
price (WEPS), excluding losses.? This is the avoided cost
to Eskom for enabling wheeling, which replaces Eskom-
generated energy with wheeled energy from private

generators.

3 See Appendix E in Eskom’s tariffs and charges booklet for details on the WEPS excluding losses rate
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Figure 8 illustrates the avoided cost for Eskom due to
wheeling. Municipalities will either implement an explicit
wheeling use of systems (UoS) charge or apply a credit
mechanism at the Eskom WEPS rate (excluding losses).
UoS charges are unbundled tariffs and represent the
cost for municipalities to operate the grid; the avoided
cost for the municipalities remains the Eskom WEPS
rate (excluding losses) that is replaced by IPP energy.
Both the explicit UoS charges and the energy credit
mechanism ensure surplus neutrality for municipalities.*
Using the avoided cost principle, all stakeholders in
the wheeling transaction will receive their fair share of
revenue to enable wheeling.

IPP supplies
10kWh

)

IPP
—> )
‘

Eskom Distribution supplies  Municipality supplies Cunstomer consumes 100kWh
100kWh but passes 10kWh  100kWh but passes on 90kWh from Eskom,

credit to the municipality
for avoided generation

Eskom Generation supplies 90kWh
Eskom Generation avoided
supplying 10kWh

Figure 8: Avoided cost for Eskom due to wheeling
(Source: GreenCape analysis)

Whether a municipality facilitates wheeled energy
or passes on Eskom energy, the cost to serve
customers would remain the same. Thus, municipal
wheeling tariffs should remain surplus neutral to
their existing tariff structures.

Wheeling does bring an additional administrative
and technical burden to municipalities, and it can
be expected that municipalities will have a monthly
fee for customers who participate in wheeling to
recover this cost.

10kWh credit for avoided 10kWh from IPP
generation

4 NERSA has published regulatory rules for wheeling.
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Table 1: Which municipalities in the Western Cape currently allow wheeling?
The Western Cape has four local municipalities that are currently exploring wheeling policies

Municipality Wheeling Status Link to Policy/Guidelines
The City of Cape Open https://www.capetown.gov.za/Work%20and%20business/Greener-
Town business/Cape-Towns-green-future/electricity-wheeling

George In operation https://www.george.gov.za/wp-content/uploads/2022/11/GM-
Wheeling-Guideline.pdf

Swartland Pilot https://www.swartland.org.za/media/docs/2024/SSEG/Swartland_
Draft_Wheeling_Framework_and_Guideline_April_2024.pdf

2.3. What s virtual wheeling? physical

connection

Virtual wheeling is a new product being piloted by l

Eskom to simplify the wheeling process for municipal
customers. With virtual wheeling, municipal customers
. . . . T IPP
will continue to settle their accounts with municipalities
as usual, without needing to account for the wheeled I

energy. After the municipality settles its account with

J | virtual
! connection

v

Eskom, Eskom will rebate the municipal customer
for any overpayment caused by an energy balance
mismatch, due to IPP generation being allocated to
the customer. This rebate will be applied to a virtual
account created between Eskom and the customer. The

main advantage of virtual wheeling is that municipal
customers can access energy from Eskom-connected

IPPs without having to wait for municipalities to be fully Figure 9: The types of relationships between entities
ready for wheeling. Additionally, virtual wheeling will with virtual wheeling
enable wheeling to Eskom’s low-voltage customers.® (Source: GreenCape analysis)

5 For more details on Virtual wheeling go to: https://www.eskom.co.za/distribution/virtual-wheeling
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How do you know if you can wheel to a municipality based on it's financial standing?

Eskom has indicated that they will only allow wheeling to customers (including municipalities) who are in good
financial standing. It is linked to the principle that no new services will be allowed to customers who are in arears
of their accounts and links to the Electrical Pricing Policy. If a municipalities account settlement to Eskom is up to
date, the municipality should be able to facilitate wheeling. Most municipalities in the Western Cape have general
favourable financial status at the time of writing, and should be able to wheel. Finding up-to-date information
on municipal finances is not easy, it is suggested that the private sector use the existing public information to
determine the feasibility to wheel into certain municipalities. As part of the Municipal Finance Act municipalities
should make their financial statements public on their websites. National Treasury also keeps detailed data on all
municipalities on their Municipal Finance Data website or a request can be made for access to the Go Muni website.

2.4. Wheeling: Impact on energy
pricing and long-term risk

Figure 10 shows the various metrics to consider when
investigating alternative energy suppliers. The Eskom
tariff below is the daytime standard tariff. Levelised
cost of energy (LCOE) represents the lifetime capital
cost of operating a solar plant. The other PPA rates are
examples of different energy rates we commonly see in
the market.

Solar LCOE compared to PPA and Eskom rates

REIPPP

PPA price
PPA low

PPA high :

M Rand per kWh

Figure 10: Solar LCOE compared to PPA and Eskom
rates
(Source: GreenCape analysis)

Because wheeling uses the avoided cost mechanism
for rebates, which is currently the Eskom WEPS rate
excluding losses, there is a big opportunity for potential
savings to customers. Sufficient margin for lenders,
equity holders and IPPs exist to gain a decent revenue
margin over the lifetime of a project.

Figure 11 shows an energy cost scenario with the
following assumptions:
e 20-year PPA for solar PV energy: 0.9 R/kWh flat rate
over the life of the project
e Eskom standard WEPS excluding losses rate:
1.7 R/kWh

* Annual price increase: 12%

e Annual energy consumed during standard time:
100MWh

e Annual energy wheeled to the customer during
standard time: 60 MWh

Figure 11 only displays the standard-time energy cost
before and after wheeling, assuming that Eskom energy
will be offset by solar power, which coincides with
standard-time consumption.

R1,600,000
R1,400,000
R1,200,000
R1,000,000
R800,000
R600,000
R400,00
R200,00

RO
1234567891011 1213 14 15 16 17 18 19 20

M Without wheeling With wheeling

Figure 11: Standard-time energy cost before and after
wheeling
(Source: GreenCape analysis)

Table 2: Total energy cost over 20 years
(with 12% annual increase)

Cumulative energy cost without wheeling | R12.25m
Cumulative Wheeling PPA R1.08m
Cumulative utility bill with wheeling R4.90m
(Only Eskom energy)

Cumulative consumption costs with R5.98m
wheeling. (PPA + Eskom)

Cumulative savings R6.27m
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Assuming that Eskom will have 12% price increases for
the next 20 years may be unrealistic and it is suggested
that an analysis of different future scenarios be done
before signing long-term PPAs. The reasoning is that
with the abundance of additional solar generation
being introduced into the grid, it can be assumed
that daytime energy tariffs will decrease in the future.
Figure 12 depicts the same model but with a scenario
where daytime power will reduce by 4% from year 5 for
the remainder of the PPA term.

R1,600,000
R1,400,000
R1,200,000
R1,000,000
R800,000
R600,000
R400,00
R200,00

RO

M Without wheeling With wheeling

11 12 13 14 15 16 17 18 19 20

Figure 12: Annual energy cost before and after wheeling (with a scenario where daytime power will reduce by 4%

from year 5 for the remainder of the PPA term)
(Source: GreenCape analysis)

Even though there is still a saving over the contract
period, it is significantly less than in the first scenario.

Table 3: Total energy cost over 20 years
(with 4% decrease from year 5)

Cumulative energy cost without wheeling. | R4.02m
Cumulative Wheeling PPA R1.08m
Cumulative utility bill with wheeling R1.61Tm
(Only Eskom energy)

Cumulative consumption costs with R2.69m
wheeling. (PPA + Eskom)

Cumulative savings R1.33m

These scenarios highlight that wheeling offers a suitable
reduction in costs and even with a conservative price
escalation model there is potential savings compared
to the current utility costs. Wheeling also offers price
stability through bilateral contracts and can enable
businesses to essentially “price lock” their energy tariffs
for multiple years.
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2.5. Barriers to wheeling

Table 4 provides a breakdown of some of the barriers that are limiting the uptake of wheeling in the Western Cape

and South Africa as a whole.

Table 4: Barriers limiting the uptake of wheeling

Barrier / Risk Mitigation

Municipal capacity and framework standardisation

There are currently limited wheeling frameworks and
capabilities in municipalities nationwide. This reduces
wheeling access to municipal customers.

NERSA developed third-party wheeling rules to support
nationwide standardisation.

Asseries of standardised documents has also been developed
to support municipalities in implementing wheeling:

* WCG wheeling toolkit.

* Third-party wheeling website https://thirdpartywheeling.
co.za/.

* The SSEG website has a series of standard documents
https://www.sseg.org.za/category/business-models/
wheeling/.

The authors of the documentation listed above contribute
to the relevant NECOM structures, and there is a uniform
approach aligned with the NERSA rules.

Capacity-building initiatives are currently planned for 2025
to support wheeling readiness at municipalities.

If there is a mature project that is bottlenecked by municipal
capacity, please reach out to GreenCape for support.

Virtual wheeling readiness

Eskom has communicated virtual wheeling as a
concept, but there is still much uncertainty about the
implementation timelines and the details of how it
will work.

Eskom has shared detailed documentation on virtual
wheeling to prepare for market readiness in 2025.

Long-term contracting, price stability

Wheeling rebates/credits are linked to the avoided
cost in WEPS, excluding losses. If this Eskom rate is
to change drastically, there could be an impact on
the affordability of PPAs. The updated Eskom retail
tariff plan, will have an impact from mid-2025

A scenario analysis of the outlook of long-term PPAs is
suggested to align with your business needs. In many cases,
price certainty in the form of a PPA will support long-term
planning.

Many IPPs or traders can also offer shorter term PPAs

Future market reform

Eskom (NTCSA) is currently busy with an unbundling
process supported by the new Electricity Regulation
Amendment Act 38 of 2024¢. This will introduce a
new wholesale market code’ as part of liberalising
South Africa’s energy landscape.

The wholesale market code will allow for bilateral agreements.
This will include existing wheeling arrangements.

6 https://www.gov.za/documents/acts/electricity-regulation-amendment-act-38-2024-english-isizulu-20-aug-2024

7 https://www.ntcsa.co.za/energy-market-services/wholesale-market-code/
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Barrier / Risk Mitigation

Municipal non-payment to Eskom and municipal with good financial standing.

Eskom will only allow wheeling from within its Due to the lack of information publicly available to understand
network to customers in good standing. The if wheeling will be allowed in municipalities, the perception
current state of municipal finances excludes many is that wheeling cannot be done in most municipalities.
municipalities from enabling wheeling to their Many activities are underway to create transparency on
customers from Eskom-connected generators. what municipalities can wheel. This includes making data

available and de-risking mechanisms to create an enabling
environment.

Until the new mechanisms are published, it's suggested to

directly engage with municipalities to gauge their financial
status with Eskom or contact the GreenCape team for

support.
Eskom can require a deposit from a municipality Municipalities can enable wheeling inside their distribution
if there is an amendment to the Electrical Supply network, which means connecting generators on their
Agreement. municipal network, as this process is not dependent on

Eskom. However, considerations should be made for Grid
Code requirements.

Eskom could waive deposits to update the Electrical
Supply Agreement* to allow wheeling, but Eskom will do
this on a case-by-case basis and will be dependent on the
municipality’s historic financial standing.

*The electrical supply agreement is the services contract between Eskom and the municipality. An amended
electrical supply agreement is required to enable the credit mechanism to pass wheeling credits from Eskom-
connected generators to municipal customers. There is often an updated deposit requirement as part of the
contract amendment.

IPPs will need to engage with the municipalities on amending their electrical supply agreement for each new
customer or new generation source that will be introduced
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3) The role of energy traders

Energy trading is a NERSA-regulated function. To
become an energy trader, NERSA must issue a trading
license to allow an entity to buy and sell energy. Traders
are set up to purchase energy from independent power
producers and on-sell that energy to customers.

Traders can aggregate multiple generation sources
and aggregate multiple customer loads to create more
bankable generation projects. Traders can also offer
more flexible PPAs and it is envisioned that traders will
play a critical role in the future energy market, to allow
customers to purchase the type of energy they need.

List of traders who currently have trading licenses
or are in the process of obtaining a trading license
with links:

Enpower: enpowertrading.co.za

PowerX: powerx.energy

Discovery Green: www.discoverygreen.co.za/
portal/dgr/home

Etana: www.etana.energy

Envusa: www.envusa.com

Africa GreenCo: africagreenco.com

Apollo Africa: www.apolloafrica.co.za

NOA: noagroup.africa
Energy Exchange: exsa.io



http://enpowertrading.co.za
http://powerx.energy
http://www.discoverygreen.co.za/portal/dgr/home
http://www.discoverygreen.co.za/portal/dgr/home
http://www.etana.energy
http://www.envusa.com
http://africagreenco.com
http://www.apolloafrica.co.za
https://noagroup.africa/
http://exsa.io

@ Conclusion

The Western Cape presents a significant opportunity
for wheeling as a means to access clean, affordable
energy from IPPs. While challenges such as municipal
capacity, long-term contracting, and price stability
remain, there are clear pathways for overcoming these
barriers. Initiatives like virtual wheeling, expected to
launch in 2025, and the support provided by resources
like the WCG Wheeling Toolkit®, are already laying the
groundwork for increased market participation. With the
growing demand for renewable energy and substantial

@ Next steps

investment potential, particularly in the 1 600MW of
new renewable energy that wheeling can unlock, the
region is well-positioned to lead the transition towards
a more sustainable energy future. As municipalities
strengthen their financial standing and regulatory
frameworks, wheeling will become a vital mechanism for
delivering cleaner energy to South African businesses
and consumers, offering both economic benefits and
enhanced energy resilience.

If you are in discussions with any customers in Western Cape municipalities regarding wheeling, GreenCape can

support municipalities in implementing their wheeling framework. For further information and support on any of the

content provided here, please contact GreenCape’s energy sector desk: energy@green-cape.co.za

Additional resources on improving energy resilience are available from:

Eskom wheeling:
https://www.eskom.co.za/distribution/tariffs-and-

charges/wheeling/

GreenCape Market Intelligence reports:
https://greencape.co.za/market-intelligence/

Electrical pricing policy:
https://www.gov.za/sites/default/files/gcis_
document/201409/317411398.pdf

Eskom Virtual Wheeling:
https://www.eskom.co.za/distribution/virtual-wheeling
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