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GovERNMENT NOTICES ® GOEWERMENTSKENNISGEWINGS

DEPARTMENT OF ENERGY

NO. 1360 18 OCTOBER 2019

Gazette 42784 hereby replaces Gazette 42778 which was erroneously
published on 18 October 2019.

INTEGRATED RESOURCE PLAN 2019

|, SAMSON GWEDE MANTASHE, MP, Minister of Mineral Resources
and Energy, hereby in terms of section 35 (4) of the Electricity Regulation
Act, 2006 (Act No. 4 of 2006) read with item 4 of the Electricity

Regulations on New Generation, 2011, publish the Integrated Resource

Plan for implementation.

A copy of the Integrated Resource Plan 2019 is attached hereto.

v
MA ‘amgn Gwede Mantashe, MP
Minister of Mineral Resources and Energy
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ABBREVIATIONS AND ACRONYMS

CCGE Closed Cycle Gas Engine

CCGT Closed Cycle Gas Turbine

CCs Carbon Capture and Storage

CCuUs Carbon Capture Utilization and Storage

CO; Carbon Dioxide

coD Commercial Operation Date

COUE Cost of Unserved Energy

CSIR Council for Scientific and Industrial Research
CSP Concentrating Solar Power

DEA Department of Environmental Affairs

DMRE Department of Mineral Resources and Energy
DSM Demand Side Management

EPRI Electric Power Research Institute

FGD Flue Gas Desulphurization

GDP Gross Domestic Product

GHG Greenhouse Gas

ICE Internal Combustion Engine

GJ Gigajoule

GwW Gigawatt (one thousand megawatts)

Hg Mercury

HELE High Efficiency Low Emission

INDC Intended Nationally Determined Contribution
IPP Independent Power Producer

IRP Integrated Resource Plan

kW Kilowatt (one thousandth of a megawatt)
kWh Kilowatt hour
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kWp Kilowatt-Peak (for Photo-voltaic options)

LNG Liquefied Natural Gas

LPG Liquefied Petroleum Gas

Mt Mega ton

MW Megawatt

NDP National Development Plan

NERSA National Energy Regulator of South Africa; alternatively the Regulator
NOXx Nitrogen Oxides

OCGT Open Cycle Gas Turbine

O&M Operating and Maintenance (cost)

PM Particulate Matter

PPD Peak-Plateau-Decline

PPM Price Path Model

PV Present Value; alternatively Photo-voltaic

RE Renewable Energy

REIPPP Renewable Energy Independent Power Producers Programme
SADC Southern African Development Community

SOx Sulphur Oxides

T™W Terawatt (one million megawatts)

TWh Terawatt hour

UNFCCC United Nations Framework Convention on Climate Change
UCG Underground Coal Gasification
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GLOSSARY

“Capacity factor” refers to the expected output of the plant over a specific time period as a
ratio of the output if the plant operated at full-rated capacity for the same time period.

“Collector Station” refers to the substation that connects various renewable energy generating
plants and or substations together in order to connect these plants to the Transmission network.

“Cost of unserved energy (COUE)” refers to the opportunity cost to electricity consumers
(and the economy) from electricity supply interruptions.

“Demand side” refers to the demand for, or consumption of, electricity.
“Demand side management (DSM)” refers to interventions to reduce energy consumption.

“Discount rate” refers to the factor used in present value calculations that indicates the time
value of money, thereby equating current and future costs.

“Distributed generation” refers to small-scale technologies to produce electricity close to the
end users of power.

“Energy efficiency” refers to the effective use of energy to produce a given output (in a
production environment) or service (from a consumer point of view), i.e. a more energy-efficient
technology is one that produces the same service or output with less energy input.

“Fixed costs” refer to costs not directly relevant to the production of the generation plant.

“Forced outage rate (FOR)” refers to the percentage of scheduled generating time a unit is
unable to generate because of unplanned outages resulting from mechanical, electrical or other
failure.

“Gross Domestic Product (GDP)” refers to the total value added from all economic activity in
the country, i.e. total value of goods and services produced.

“Integrated Energy Plan” refers to the over-arching, co-ordinated energy plan combining the
constraints and capabilities of alternative energy carriers to meet the country’s energy needs.

“Integrated Resource Plan (IRP)” refers to the co-ordinated schedule for generation
expansion and demand-side intervention programmes, taking into consideration multiple criteria
to meet electricity demand.

“Lead time” refers to a time period taken to construct an asset from scratch to production of
first unit of energy.

“Learning rates” refer to the fractional reduction in cost for each doubling of cumulative
production or capacity of a specific technology.

“Levelised cost of energy” refers to the discounted total cost of a technology option or project

over its economic life, divided by the total discounted output from the technology option or
project over that same period, i.e. the levelised cost of energy provides an indication of the
discounted average cost relating to a technology option or project.
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“Non-technical losses” refer to losses due to electricity theft and other problems that are not
related to grid technicalities.

“Operating and maintenance (O&M) costs” refer to all non-fuel costs such as direct and
indirect costs of labour and supervisory personnel, consumable supplies and equipment and
outside support services. These costs are made up of two components, i.e. fixed costs and
variable costs.

“Overnight capital cost” refers to capital cost (expressed in R/MW) of a construction project
if no interest was incurred during construction, assuming instantaneous construction.

“Peaking plant” refers to energy plants or power stations that have very low capacity factors,
i.e. generally produce energy for limited periods, specifically during peak-demand periods, with
storage that supports energy on demand.

“Present value” refers to the present worth of a stream of expenses appropriately discounted
by the discount rate.

“Reference Case (Base Case)” refers to a starting point intended to enable, by means of
standardization, meaningful comparisons of scenario analysis results based on sets of
assumptions and sets of future circumstances.

“Reserve margin” refers to the excess capacity available to serve load during the annual peak.

“Scenario” refers to a particular set of assumptions and set of future circumstances providing
a mechanism to observe outcomes from these circumstances.

“Sent-out capacity” corresponds to electricity output measured at the generating unit outlet
terminal having taken out the power consumed by the unit auxiliaries and losses in transformers
considered integral parts of the unit.

“Sensitivity” refers to the rate of change in the model output relative to a change in inputs, with
sensitivity analysis considering the impact of changes in key assumptions on the model outputs.

“Strategy” is used synonymously with policy, referring to decisions that, if implemented,
assume that specific objectives will be achieved.

“Supply side” refers to the production, generation or supply of electricity.

“Test case” is a specification of the inputs, execution conditions, testing procedure, and
expected results that define a single test to be executed to achieve a particular testing objective.

“Variable costs” refer to costs incurred as a result of the production of the generation plant.
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1.  INTRODUCTION

South Africa’s National Development Plan (NDP) 2030 offers a long-term plan for the
country. It defines a desired destination where inequality and unemployment are
reduced and poverty is eliminated so that all South Africans can attain a decent standard

of living. Electricity is one of the core elements of a decent standard of living.

The NDP envisages that, by 2030, South Africa will have an energy sector that provides
reliable and efficient energy service at competitive rates; that is socially equitable
through expanded access to energy at affordable tariffs; and that is environmentally
sustainable through reduced emissions and pollution. In formulating its vision for the
energy sector, the NDP took as a point of departure the Integrated Resource Plan (IRP)
2010-2030 promulgated in March 2011.

South Africa is a signatory to the Paris Agreement on Climate Change and has ratified
the agreement. In line with INDCs (submitted to the UNFCCC in November 2016), South
Africa’s emissions are expected to peak, plateau and from year 2025 decline. The
energy sector contributes close to 80% towards the country’s total greenhouse gas
emissions of which 50% are from electricity generation and liquid fuel production alone.
There is action to reduce emissions with investment already in renewable energy,

energy efficiency and public transport.

The IRP is an electricity infrastructure development plan based on least-cost electricity
supply and demand balance, taking into account security of supply and the environment

(minimize negative emissions and water usage).

At the time of promulgation, it was envisaged that the IRP would be a “living plan” to be

revised regularly.

The promulgated IRP 2010-2030 identified the preferred generation technology
required to meet expected demand growth up to 2030. It incorporated government
objectives such as affordable electricity, reduced greenhouse gas (GHG) emissions,
reduced water consumption, diversified electricity generation sources, localisation and

regional development.
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Following the promulgation of the IRP 2010-2030, implementation followed in line with
Ministerial Determinations issued under Section 34 of the Electricity Regulation (Act No.
4) of 2006. The Ministerial Determinations give effect to planned infrastructure by

facilitating the procurement of the required electricity capacity.

Since the promulgated IRP 2010-2030, the following capacity developments have taken

place:

e A total 6 422 MW under the Renewable Energy Independent Power Producers
Programme (REIPPP) has been procured, with 3 876 MW operational and made
available to the grid.

e In addition IPPs have commissioned 1 005 MW from two Open Cycle Gas Turbine
(OCGT) peaking plants.

e Under the Eskom build programme, the following capacity has been commissioned:
1 332 MW of Ingula pumped storage, 1 588 MW of Medupi, 800 MW of Kusile and
100 MW of Sere Wind Farm.

e In total, 18 000OMW of new generation capacity has been committed to.

Besides capacity additions, a number of assumptions have changed since the
promulgation of IRP 2010-2030. Key assumptions that changed include the electricity
demand projection, Eskom’s existing plant performance, as well as new technology

costs.

These changes necessitated the review and update of the IRP which resulted in the
draft IRP 2018 as per the
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Table 1: Published Draft IRP 2018 (Approved by Cabinet for Consultation)

(%)

Coal Nuclear | Hydro E,,:,:?Q PV Wind csp [G)iaess,el ::-‘:":Z ZT::::;:'
Landfill)
2018 39126 1860 2196 2912 1474 1980 300 3830 499 Unknown
2019 2155 244 | 300
2020 1433 114 300
2021 1433 818
2022 711
2023
2024
2025
2026
2027
2028
2029
2030
TOTAL INSTALLED 33847 | 1860 | 4696 | 2912 | 7958 | 11442 | 600 | 11930 499 2600
Installed Copacity Mix | 446 2.5 6.2 3.8 105 | 151 | 09 15.7 0.7

Installed Capacity

Committed / Already Contracted Capacity
I New Additional Capacity (IRP Update)

2. THEIRP IN CONTEXT

This IRP is developed within a context characterized by very fast changes in energy

technologies, and uncertainty with regard to the impact of the technological changes on

the future energy provision system. As we plan for the next decade, this technological

This gazette is also available free online at www.gpwonline.co.za
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uncertainty is expected to continue and this calls for caution as we make assumptions
and commitment for the future in a rapidly changing environment. Accordingly, long-
range commitments are to be avoided as much as possible, to eliminate the risk that

they might prove costly and ill-advised.

At the same time there is recognition that some of the technology options will require
some level of long-range decisions due to long lead times. The IRP attempt to
harmonize this dichotomy, especially with regard to nuclear, gas and energy storage

technologies, which technologies require more consideration of future developments.

The South African power system consists of the generation options, which are 38 GW
installed capacity from coal, 1.8 GW from nuclear, 2.7 GW from pumped storage, 1.7
GW from hydro, 3.8 GW from diesel and 3.7 GW from renewable energy. The electricity
generated is transmitted through a network of high-voltage transmission lines that
connect the load centres and Eskom and municipalities distribute the electricity to
various end users. Eskom also supply a number of international customers, including

electricity utilities, in the SADC region.

Energy security in the context of this IRP is defined as South Africa developing adequate
generation capacity to meet its demand for electricity, under both the current low-growth
economic environment and even when the economy turns and improves to the level of
4% growth per annum. Generation capacity must accordingly be paced to restore the
necessary reserve margin and to be ahead of the economic growth curve at least

possible cost.

21 THE ENERGY MIX

South Africa continues to pursue a diversified energy mix that reduces reliance on a
single or a few primary energy sources. The extent of decommissioning of the existing
coal fleet due to end of design life, could provide space for a completely different energy
mix relative to the current mix. In the period prior to 2030, the system requirements are
largely for incremental capacity addition (modular) and flexible technology, to

complement the existing installed inflexible capacity.
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Coal: Beyond Medupi and Kusile coal will continue to play a significant role in electricity
generation in South Africa in the foreseeable future as it is the largest base of the
installed generation capacity and it makes up the largest share of energy generated.
Due to the design life of the existing coal fleet and the abundance of coal resources,
new investments will need to be made in more efficient coal technologies (HELE
technology, including supercritical and ultra-supercritical power plants with CCUS ) to
comply with climate and environmental requirements. The stance adopted by the
Organization for Economic Cooperation and Development and financial institutions in
regard to financing coal power plants, is a consideration upon which the support of
HELE technology is predicated. This ensures that South African coal still plays an

integral part of the energy mix.

Given the significant investments required for CCS and CCUS' technology, South
Africa could benefit from establishing strategic partnerships with international
organisations and countries that have made advancements in the development of CCS,
CCUS and other HELE technologies.

Nuclear: Koeberg Power Station reaches end of design life in 2024. In order to avoid
the demise of the nuclear power in the energy mix, South Africa has made a decision
regarding its design life extension and the expansion of the nuclear power programme

into the future.

In line with power system requirements, additional capacity from any technology
deployed should be done at a scale and pace that flexibly responds to the economy and
associated electricity demand, in a manner that avoids tariff shocks in particular; it is the

user of electricity that ultimately pays.

In this regard and as it is the case with coal, small nuclear units will be a much more

manageable investment when compared to a fleet approach.

The development of such plants elsewhere in the world is therefore particularly

interesting for South Africa, and upfront planning with regard to additional nuclear

1 Carbon capture, utilisation and storage, or CCUS, is an emissions reduction technology that can be applied in the industrial
sector and in power generation. This technology involves the capture of carbon dioxide (CO,) from fuel combustion or
industrial processes, the transportation of CO; via a ship or pipeline, and either its use as a resource to create valuable
products or services or its permanent storage deep underground in geological formations. CCUS technologies also provide
the foundation for carbon removal or “negative emissions” when the CO, comes from bio-based processes or directly from
the atmosphere. Source: International Energy Agency
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capacity is requisite, given the >10-year lead time, for timely decision making and

implementation.

Natural Gas: Gas to power technologies in the form of CCGT, CCGE or ICE provide
the flexibility required to complement renewable energy. While in the short term the
opportunity is to pursue gas import options, local and regional gas resources will allow
for scaling up within manageable risk levels. Exploration to assess the magnitude of

local recoverable shale and coastal gas are being pursued and must be accelerated.

There is enormous potential and opportunity in this respect and the Brulpadda gas
resource discovery in the Outeniqua Basin of South Africa, piped natural gas from
Mozambique (Rovuma Basin), indigenous gas like coal-bed methane and ultimately
shale gas, could form a central part of our strategy for regional economic integration
within SADC.

Co-operation with neighbouring countries is being pursued and partnerships are being
developed for joint exploitation and beneficiation of natural gas within the SADC region.
SADC is developing a Gas Master Plan, to identify the short- and long-term

infrastructure requirements to enable the uptake of a natural gas market.

Availability of gas provides an opportunity to convert to CCGT and run open-cycle gas
turbine plants at Ankerlig (Saldanha Bay), Gourikwa (Mossel Bay), Avon (Outside
Durban) and Dedisa (Coega IDZ) on gas.

Renewable Energy: Solar PV, wind and CSP with storage present an opportunity to
diversify the electricity mix, to produce distributed generation and to provide off-grid
electricity. Renewable technologies also present huge potential for the creation of new

industries, job creation and localisation across the value chain.

The Wind Atlas developed for South Africa provides a basis for the quantification of the
potential that wind holds for power generation elsewhere in the country, over and above
the prevalence of the wind resource around the coastal areas. Most wind projects have

been developed in the Western Cape and Eastern Cape, so far.

The generation of electricity and heat (to be supplied for industrial processes), through
biomass and biogas holds huge potential in South Africa, recognizing that such projects

range from small (kW) to larger (MW) scale and could be distributed across the industrial
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centres. Biomass from waste, paper and pulp, sugar industries could even be utilized in
co-generation plants and deliver electricity at a price competitive level with minimal

transmission and distribution infrastructure requirements.

When deployed together, the nexus between the biomass and a government-backed
biofuels programmes could improve the economics of the initiatives and create job

opportunities in rural and urban centres.

Hydro: South Africa’s rivers carry potential for run-off river hydro projects. These have
been proven feasible with projects a number of facilities in operation by farming

communities.

With regard to import hydro, South Africa has entered into a Treaty for the development
of the Grand Inga Project in the Democratic Republic of Congo (DRC), with some of the
power intended for transmission to South Africa across DRC, Zambia, Zimbabwe and

Botswana.

In addition to this generation option providing clean energy, the regional development
drivers are compelling, especially given that currently there is very little energy trade
between these countries, due to the lack of infrastructure. The potential for intra-SADC

trade is huge as it could open up economic trade.

Naturally, concerns have to be addressed about the risks associated with a project of
this nature. South Africa does not intend to import power from one source beyond its

reserve margin, as a mechanism to de-risk the dependency on this generation option.

Energy Storage: There is a complementary relationship between Smart Grid systems,
energy storage, and non-dispatchable renewable energy technologies based on wind
and solar PV. The traditional power delivery model is being disrupted by technological
developments related to energy storage, and more renewable energy can be harnessed
despite the reality that the timing of its production might be during low-demand periods.
Storage technologies including battery systems, compressed air energy storage,
flywheel energy storage, hydrogen fuel cells etc. are developments which can address

this issue, especially in the South African context where over 6 GW of renewable energy
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has been introduced, yet the power system does not have the requisite storage capacity

or flexibility.

2.2 ENVIRONMENTAL CONSIDERATIONS

The energy sector alone, contributes close to 80% towards total emissions of which
50% are from electricity generation and liquid fuel production alone. The timing of the
transition to a low carbon economy must be in a manner that is socially just and sensitive
to the potential impacts on jobs and local economies. It is in this context that
engagements at global forums such as the G20 refer to “Energy Transitions” and not
“Energy Transition” as a recognition that countries are different and their energy

transition paths will also be different due to varying local conditions.

Carbon capture and storage, underground coal gasification, and other clean coal
technologies are critical considerations that will enable us to continue using our coal

resources in an environmentally responsible way into the future.

Air quality regulations under the National Environmental Management Act: Air Quality
(Act No. 39 of 2004) provide that coal power plants under Eskom’s fleet, amongst
others, have to meet the minimum emission standard (MES) by a certain time, or they

would be non-compliant and cannot be legally operated.

In addressing the potential non-compliance with the law, a balance will have to be found
between energy security, the adverse health impacts of poor air quality and the

economic cost associated with these plants shutting down.

2.3 PLANT RETIREMENTS DUE TO END-OF-LIFE

Plant closures due to non-compliance with environmental regulations should not be
confused with imminent plant retirements due to the plant having reached the end of

design life. There are a number of Eskom coal plants that will reach end of design life
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from year 2019. Most of the Eskom plants were designed and constructed for operation

for 50 years.

Over and above coal plants reaching end of their 50-year design life, the nuclear plant
(Koeberg Power Station) reaches its 40-year end of design life in 2024 and plans are

already in place to extend its design life and nuclear safety licence for another 20-years.

24 ELECTRICITY TARIFFS

As wholesale and retail electricity tariffs rise, we can expect more electricity users to
look for alternatives like rooftop PV systems (residential) or utility scale PV generation

(mines and other big industrial users) and migrate away from the electricity grid.

More fuel switching is to be expected, particularly in regard to the thermal load (water
heating, cooking and space heating) as electricity tariffs increase and alternatives like

LP Gas become available and cost effective.

Non-technical losses are increasing at municipal level. At a certain point the willingness
to pay (WTP) threshold is breached for more and more municipal customers, and they
either actively pursue alternative sources to meet their energy demand, or they stop

paying for the electricity service.

Consumers can expect the electricity disruptions (driven by load shedding or poor

quality of supply) and high tariffs to drive the WTP threshold even lower.

Requests by industrial and commercial electricity users to deviate from the IRP and to
develop their own generation exemplify the trend. While at this stage it is not quantified,
most residential estates, commercial parks and shopping centres have installed PV

systems to supplement grid supply.
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2.5 WATER ENERGY NEXUS

The possibilities of a recurring drought problem in the country cannot be disregarded.
Climatic conditions are changing and over the past 3 years we experienced the worst
drought in 30-years due to the El Nino effect covering five provinces. This has

devastating impact on agricultural output and the local economies of the affected areas.

Coastal areas like Mossel Bay and Cape Town have also suffered from extended
drought, despite their proximity to sea water. Consideration should therefore be given
to deploying energy technologies for purposes of desalination, provided they have low
variable costs that would not render the desalination process unaffordable.
Technologies like wind and solar, or SMR with the requisite heating, are suitable in this

regard.

2.6 ROLE OF ESKOM

Eskom has played a crucial role as the dominant vertically integrated utility at all levels
of the electricity value chain. With the 2019 decision to unbundle Eskom, the role is
expected to change once the generation, transmission and distribution functions are

separated.

Eskom’s role as a Buyer under section 34 of the Electricity Regulation Act will have to

be reviewed, taking the ramifications of its unbundling into account.

Strategy must be developed as part of the unbundling to enable Eskom to participate in

the development of new generation capacity in line with the IRP.

Page 17 of 98



STAATSKOERANT, 18 OKTOBER 2019 No. 42784 23

Integrated Resource Plan (IRP2019)

2.7 MUNICIPALITIES AND RELATED ISSUES

2.7.1 Access

South Africa still has 3-million households without access to grid-based electricity.
Electrification through non-grid connections has been effective in providing lighting and
small power, but it is inappropriate for providing thermal energy for cooking and space
heating. A significant thermal energy load still needs to be provided for, by providing
solutions side by side by with off-grid technologies, particularly in those areas that are
too remote to build grid-based infrastructure. Electricity is not efficient carrier for meeting

the thermal load related to cooking, space and water heating.

The cost of providing a grid connection has increased as the areas being serviced
become more remote. There is therefore a need to quantify the off-grid and micro-grid

opportunity and put in place the necessary frameworks for accelerated development.

2.7.2 Non-Technical Losses and financial viability

Most municipalities struggle to keep up with the payment for bulk electricity purchases
from Eskom, and as at March 2018 Eskom’s Chairman indicated that the debt burden
stood at over R13.5 billion and continued to rise. The fiscal framework for some
municipalities (particularly the rural ones) is unviable, posing a serious risk to their

financial sustainability.

The non-payment of electricity, including the theft of distribution infrastructure (copper
and cables) and poor credit control systems, needs urgent attention. The Department
of Co-operative Government and Traditional Affairs leads an initiative to support

municipalities to turn this around.
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2.7.3 Distributed Generation and Smart Grids

Distributed generation through biomass, biogas and municipal waste are areas holding
great potential for improving municipal revenues. All municipalities have sites for
processing waste; they also have sewer outfall sites. Technologies are available for
these resources to be added to the generation mix at sub-utility scale. Most small scale
generation technologies have low capacity factors, meaning that typically the power is
not generated throughout the day and night. For a balanced and safe interconnected
power system to be operated sustainably, the intermittent power generators have to be

integrated and controlled through smart technologies.

The IRP already makes provision for distributed generation. This is intended to allow for
power generation embedded within municipal distribution networks and therefore

diversify their supply base.

2.8 INVESTMENT TRENDS IN THE POWER SECTOR

According to the World Energy Outlook 2018 published by the International Energy
Agency (IEA), the electricity sector is experiencing its most dramatic transformation
since its creation more than a century ago. Electricity is increasingly the “fuel” of choice

and it's share in global final consumption is approaching 20% and is set to rise further.

Investment in renewable energy is continuing to increase as countries transition their
power systems to cleaner sources of energy. New investment in fossil fuel (coal) fired
power plants is in decline with local and international financial institutions including
development financial institutions announcing a stop on financing coal or financing
aligned to the OECD position to only finance high efficiency low emissions plants of

specific sizes.
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29 REGIONAL INTEGRATION

South Africa through Eskom participates and trades electricity through the South African
Power Pool (SAPP). While the African continent is rich with primary energy resources,
there is limited energy trading between the African countries. South Africa through
Eskom import electricity from Cahora Bassa dam in Mozambique. South Africa through
Eskom also export electricity to Botswana, eSwatini, Lesotho, Mozambique, Namibia,
Zambia and Zimbabwe. Transmission infrastructure is needed to further unlock regional

energy trading and enable development of generation projects.

Increased collaboration and alignment at regional level is key to unlocking already

identified generation and transmission infrastructure projects.

210 RESEARCH AND DEVELOPMENT

Research and development should focus on innovative solutions, in particular on
technologies that have the greatest potential to address electricity challenges for energy

consumers in a shortest timeframe.

It is inevitable that more and more, the traditional energy delivery system will not be
insulated from technological disruptions. The fear about job losses emanating from
artificial intelligence, should be regarded as an opportunity to prepare for the job of the

future.

Solar energy has the potential to address the need for energy access in remote areas,

create jobs and increase localisation.

More funding should be targeted at long-term research into clean coal technologies
such as CCUS and UCG as these will be essential in ensuring that South Africa

continues to exploit its vast, indigenous minerals responsibly and sustainably.
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Exploration to determine the extent of recoverable shale gas should be pursued and

this needs to be supported by an enabling legal and regulatory framework.

South Africa’s specific focus on the hydrogen economy and the progress achieved by
the hydrogen initiative (or Hy-Sa) based at the University of the Western Cape, should
be supported with more research and the chance for practical application within the

power system.

Over and above these issues, the research agenda for South Africa’s power system
needs to be expanded on the basis of the clear evidence of a changing energy

paradigm.

3. THE IRP PROCESS AND CONSULTATIONS

The IRP update process undertaken is depicted in Figure 1 below. The update process
started with the development and compilation of input assumptions. Following public
consultations on the assumptions, various supply and demand balancing scenarios
were modelled, simulated and analysed; this process culminated in the production of
the draft IRP 2018. In August 2018 and following Cabinet approval, the Draft IRP 2018

report was published for public comment for a period of 60 days.
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Figure 1: IRP Update Review Process

As with the consultations on the IRP assumptions and the preliminary base case,
submissions from the public regarding the draft IRP 2018 public varied from opinion
statements to substantive inputs with supporting data. The number of submissions
received was 5 929, of which 242 were substantive comments inclusive of discussions

and at times supporting facts, data or references.

The public mostly welcomed the recommended least-cost electricity supply plan while
advocating for the energy mix in line with the NDP and the IRP 2010-2030.

Key issues raised in the comments included among others, the assumptions regarding
demand forecast; a substantial number of the comments questioned the projected
growth in demand in the context of declining electricity intensity, low economic growth
projections and increasing own generation installations made possible by alternative
energy technology advancements. Some submissions made the case for a higher
demand projection arguing that demand is supressed by limited generation capacity and
that the availability of excess capacity will unlock investment and therefore lead to

electricity demand increase.
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Cost assumptions for some of the technologies were questioned. While some of the
submissions provided alternative costs, the information was project specific and
therefore not representative of costs for similar projects or technologies. Where
information received was representative of costs from similar projects and technologies,

this information was adopted and necessary updates were effected.

Concerns and risks were also raised about the capacity provided for and practicality of
gas to power in the recommended plan and the risks it poses since South Africa does

not currently have adequate gas infrastructure.

As part of the comments process, Eskom submitted revised system availability
projections, a revised end of design life (plant shutdown) schedule and a schedule
indicating their planned compliance with minimum emissions standards as included in
Appendix A. Eskom’s existing generation plant dominates installed generation
capacity. The current and future performance of these generation plants is critical for

security of supply and heavily influences the planned capacity in the IRP.

Concerning the recommended published draft IRP 2018, key issues raised include, the
extent of the energy mix, the exclusion of new nuclear capacity before year 2030 and
deviation from the IRP 2010-2030. Concerns were also raised about the practical
implementation aspects and the risks associated with gas to power, taking into account

the extent of the capacity recommended in the plan.

The inclusion of coal and hydropower capacity through policy adjustment was criticised
on the basis of being a deviation from the least cost path. The inclusion of coal was also
specifically criticised on the basis of its contribution to emissions and negative impact

on the health of communities where the plants will be located.

The annual allocation for distributed generation (for projects between 1MW and 10MW)
was said to be too low and the proposal was that it should be increased to take into
account the requests for deviation from the IRP already received by the Department of

Mineral Resources and Energy.

These comments have been considered and the details are included as part of the

summary report on comments and how they are treated (see Appendix B).
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The next section details the key assumptions after taking into consideration inputs from

the public.

4. INPUT PARAMETER ASSUMPTIONS

The assumptions for the recommended plan in this report take into account comments
from the public consultation process undertaken between September 2018 and

November 20182 as already outlined.

41 ELECTRICITY DEMAND

Electricity demand as projected in the promulgated IRP 2010-2030 did not materialise
due to a number of factors which resulted in lower demand. These include, among
others, lower economic growth; improved energy efficiency by large consumers to
cushion against rising tariffs; fuel switching to liquefied petroleum gas (LPG) for cooking
and heating; fuel switching for hot water heating by households; and the closing down

or relocation to other countries of some of the energy intensive industry.

4.1.1 Electricity Demand from 2010-2016

Reported Gross Domestic Product (GDP) for the period 2010-2016 was significantly
lower than the GDP projections assumed in the promulgated IRP 2010-2030. This is
depicted in Figure 2.

The compound average growth rate for the years 2010 to 2016 was 2,05%. This lower
GDP growth compared with the expectations in 2010 had an impact on the resulting

electricity demand as depicted in Figure 3.

2 The consultations and inputs from NEDLAC were incorporated in August 2019.
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Figure 2: Expected GDP Growth from IRP 2010 vs Actual (Sources: Statistics SA & Promulgated
IRP 2010—2030)
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Figure 3: Expected Electricity Sent-out from IRP 2010-2030 vs Actual (Sources: Statistics SA &
Promulgated IRP 2010-2030)

The actual net electricity energy sent-out for the country declined at an average
compound rate of -0,6% over the past years. That was in stark contrast with the
expectation of an average growth rate of 3,0% in the promulgated IRP 2010-2030. The
result was that the actual net sent-out electricity in 2016 was at 244TWh in comparison
with the expected 296 TWh (18% difference).

The underlying causes of the reduced electricity demand were many-sided, including:

e General economic conditions as shown in Figure 2 above, which specifically

impacted energy-intensive sectors negatively.
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e The constraints imposed by the supply situation between 2011 and 2015 with the
strong potential for suppressed demand by both industrial and domestic consumers.
It was expected that suppressed demand would return once the supply situation had
been resolved, but factors attributed to electricity pricing and commaodity price issues
might have delayed, or permanently removed, that potential.

e Improved energy efficiency, partly as a response to the electricity price increases.

e Increasing embedded generation. There is evidence of growing rooftop PV
installations. Current installed capacity is still very small, however this is likely to
increase in the medium to long term.

e Fuel switching from electricity to LPG for cooking and space heating.

Further analysis of the historic electricity intensity trend indicated that electricity intensity
also continued to decline over the past years, exceeding the decline expectation in the
promulgated IRP 2010-2030 forecast. See Figure 4 below.

Figure 4 also points to possible decoupling of GDP growth from electricity intensity,

which generally indicates a change in the structure of the economy.
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Figure 4: Electricity Intensity History 1990-2016 (Source: Own Calculations based on Statistics
SA Data)

The expected electricity demand as forecasted in the promulgated IRP 2010-2030 did

therefore not materialise and the forecast was updated accordingly to reflect this.
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4.1.2 Electricity Demand Forecast for 2017-2050

The electricity demand forecast was developed using statistical models. The models are
data-driven and based on historical quantitative patterns and relationships. Historical
data on electricity consumption was key and information in this regard was obtained
from various sources in the public domain. Overall consistency between sources was
maintained by ensuring sector breakdowns corresponded with totals from Statistics SA
data.

Using regression models per sector, sector forecasts were developed using sourced
data. Sectoral totals were aggregated and adjusted for losses to obtain total forecasted
values. Adjustments were also made to account for electricity energy imports and

exports.

Figure 5 below depicts the total energy demand forecast as contained in the demand
forecast report but adjusted to reflect the lower actual year-2018 demand as a starting
point. The 2018 actual recorded demand is about a 3 percent lower than what was
assumed in the draft IRP 2018.
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Figure 5: Expected Electricity Demand Forecast to 2050
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The upper forecast® is based on an average 3.18% annual GDP growth, but assumed
the current economic sectoral structure remained. This forecast resulted in an average
annual electricity demand growth of 2.0% by 2030 and 1.66% by 2050.

The median forecast* is based on an average 4.26% annual GDP growth by 2030, but
with significant change in the structure of the economy. This forecast resulted in an
average annual electricity demand growth of 1.8% by 2030 and 1.4% by 2050. The
median forecast electricity intensity dropped extensively over the study period (from the
current 0.088 to 0.04 in 2050). That reflects the impact of the assumed change in the
structure of the economy where energy-intensive industries make way for less intensive
industries. The resultant electricity forecasts were such that, even though the median
forecast reflected higher average GDP growth than the upper forecast, the average
electricity growth forecast associated with the upper forecast was relatively lower than

the average electricity growth forecast for the median forecast.

The lower forecast® had a 1.33% GDP growth to 2030, which resulted in a 1.21%
average annual electricity demand growth by 2030 and 1.24% by 2050. The lower
forecast assumed electricity intensity initially increased before dropping all the way to
2050. In developing the forecast, the main assumption was that mining output would
continue to grow while other sectors of the economy would suffer as a result of low
investment. This scenario was developed when the country faced possible downgrading

decisions by the rating agencies.

A detailed demand forecast assumptions report, including electricity intensity, can be

downloaded from the DMRE website (http://www.energy.gov.zalfiles/irp_frame.html).

Comments on the limitations of the forecasting methodology based on historical
relationships as used in this IRP have been noted and will be considered for future

enhancement of the forecast for IRP updates.

3 The moderate forecast in its detailed forecast report.
4 The high less intense forecast in its detailed forecast report.
5 The junk status forecast in its detailed forecast report
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4.1.3 Impact of Embedded Generation, Energy Efficiency and Fuel Switching on
Demand

With the changing electricity landscape and advancements in technology, there is an
increasing number of own-generation facilities in the form of rooftop PV installations in
households. There is also an increasing number of commercial and industrial facilities

that are installing PV systems to supplement electricity from the grid.

High electricity prices, as well as technological advancements (improved equipment

efficiency), are resulting in increased energy efficiency among consumers.

Equally, there is an increasing use of LPG for cooking and space heating that will impact
both energy (kWh) and peak demand (kW). In line with municipal bylaws and building
codes, new housing developments are installing solar water heaters in the place of full
electric geysers. Voluntarily, consumers are also increasingly replacing electric geysers

with solar water heaters to reduce their electricity bills.

These developments impact on overall electricity demand and intensity and must

therefore be considered when projecting future demand and supply of electricity.

Due to the limited data at present and for the purpose of this IRP Update, these
developments were not simulated as standalone scenarios, but considered to be
covered in the low-demand scenario. The assumption was that the impact of these
would be lower demand in relation to the median forecast demand projection hence the

projected capacity was not discounted from the forecast.
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4.2 TECHNOLOGY, FUEL AND EXTERNALITY COSTS

The IRP analyses mainly entailed balancing supply and demand at least-possible cost.
Costs of technology, fuel and externalities® were therefore major input assumptions

during option analyses.

As part of the development of the promulgated IRP 2010-2030, the DMRE, through
Eskom, engaged the Electric Power Research Institute’ (EPRI) in 2010 and 2012 to
provide technology data for new power plants that would be included in the IRP. That
resulted in an EPRI report, which was revised in 2015, taking into account technical
updates of the cost and performance of technologies, market-factor influences and

additional technology cases.

Following the public consultations on the assumptions, the EPRI report was updated to
reflect the costs based on the January 2017 ZAR/US dollar exchange rate. The 2015
baseline cost for each technology was adjusted to January 2017 US dollar, using an
annual escalation rate of 2.5%. The baseline costs were then converted to ZAR, based

on the currency exchange rate on 01 January 2017.

The EPRI report incorporates cost and performance data for a number of power-
generation technologies applicable to South African conditions and environment. It
presents the capital costs; operating and maintenance (O&M) costs; and performance

data, as well as a comprehensive discussion and description of each technology.

A detailed EPRI technology cost assumptions report can be downloaded from the

DMRE website (http://www.energy.gov.zalfiles/irp_frame.html).

While EPRI provided costs for PV and Wind, the costs adopted in the plan for these
technologies were from the South African REIPPP. The nuclear technology costs are

based on the DMRE-commissioned study (referred to as the Ingerop study). The study

% In economics, an externality is the cost or benefit that affects a party who did not choose to incur that cost or
benefit.

7 EPRI is an independent, non-profit organization that conducts research and development related to the
generation, delivery and use of electricity to help address challenges in electricity, including reliability, efficiency,
affordability, health, safety and the environment.
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expanded the analysis by EPRI to include a technology cost analysis from projects in
the East (Asia). A copy of the Ingerop Report can be downloaded from the DMRE

website (http://www.energy.gov.zalfiles/irp_frame.html).

Information on combined cycle gas engine cost is based on inputs obtained during the
public consultations process. This can be can be downloaded from the DMRE website

(http://www.energy.gov.zalfiles/irp frame.html).

4.2.1 Economic Parameters

For economic parameters, the following assumptions are applied:

e Exchange rate as at the beginning of January 2017, which was R13.57 to $1 (USD);

e the social discount rate of 8.2% net, real and post-tax as calculated by National
Treasury; and

o the COUE of R87.85/kWh as per the National Energy Regulator of South Africa
(NERSA) study.

4.2.2 Technology Learning

Learning rates used in the promulgated IRP 2010-2030 are maintained in the IRP
update, with PV and wind technology learning rates adjusted to reflect the decline in
prices experienced in South Africa already. Battery learning rates are obtained from the

Lazard’s Levelized Cost Of Storage Analysis—Version 3.0.
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Technology Learning Rates
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Figure 6: Technology Learning Rates

4.2.3 Emissions Externality Costs

With regard to externality costs associated with emissions, the IRP update considers
the negative externalities-related air pollution caused by pollutants such as nitrogen
oxides (NOx), sulphur oxides (SOx), particulate matter (PM) and mercury (Hg). These
externality costs reflect the cost to society because of the activities of a third party

resulting in social, health, environmental, degradation or other costs.

For all these externalities the cost-of-damage approach was used to estimate the
externality costs. The overall cost to society is defined as the sum of the imputed
monetary value of costs to all parties involved. The costs are indicated Table 2. The
costs associated with carbon dioxide (CO2) are not included as the CO2 emissions
constraint imposed already indirectly imposes the penalties or additional costs. The
technical model achieves this by applying the CO2 constraints and choosing cleaner

electricity generation options even if they are options that are more expensive.

Table 2: Local Emission and PM Costs

NOy (R/kg) SOy (R/kg) Hg (Rm/kt) PM (R/kg)
2015-2050 4.455 7.6 0.041 11.318
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4.3 INSTALLED AND COMMITTED CAPACITY

Installed capacity assumed in the IRP Update includes both Eskom and private
generation (generation for own use and municipal generation) as filed and licensed with
NERSA.

A list of Eskom and private and municipal generators, as licensed with NERSA, is

included in Appendix A.

In line with the planned capacity in the promulgated IRP 2010-2030 and in accordance
with Section 34 of the Electricity Regulation Act No. 4 of 2006, the Minister of Energy
has, to date, determined that 39 730 MW of new generation capacity must be

developed.

Of the 39 730 MW determined, about 18 000 MW has been committed® to date. This
new capacity is made up of 6 422 MW under the REIPPP with a total of 3 876 MW
operational on the grid. Under the committed Eskom build, the following capacity has
been commissioned: 1 332 MW of Ingula pumped storage, 2 382 MW of Medupi (out of
the 4 800 MW planned), 800 MW of Kusile (out of the 4 800 MW planned) and 100 MW

of Sere Wind Farm. 1 005 MW from OCGT for peaking has also been commissioned.

For the IRP Update analysis, the remaining units at Medupi and Kusile were assumed to come

on line as indicated in Table 3.

Table 3: CODs for Eskom New Build

Medupi Kusile
Unit 6 Commercial operation Unit 1 Commercial operation
Unit 5 Commercial operation Unit 2 April 2019
Unit 4 Commercial operation Unit 3 January 2020
Unit 3 June 2019 Unit 4 January 2021
Unit 2 June 2019 Unit 5 September 2021
Unit 1 December 2019 Unit 6 July 2022

8 Committed refers to the capacity commissioned or procured and officially announced by the Minister of
Energy.
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4.3.1 Existing Eskom Plant Performance

The existing Eskom’s generation plant energy availability factor (EAF) was assumed to
be averaging 86% in the promulgated IRP 2010-2030. The actual EAF at the time was
averaging 85%. Since then, Eskom’s EAF declined steadily to a low average of 71% in
the 2015/16 financial year before recovering to average around 77.% in the 2016/17
financial year. Information as at January 2018 indicates that EAF has regressed further
to levels below 70%. This low EAF was the reason for constrained capacity early in

December 2018 and January 2019 that resulted in load shedding.

Eskom’s existing generation plant will still dominate the South African electricity installed
capacity for the foreseeable future. The current and future performance of these Eskom
plants is critical for security of supply and heavily influences the capacity planned to be
introduced under the IRP.

As part of the comments process on the draft IRP 2018, Eskom submitted revised
system availability projections per power station. The submission contains two
scenarios of which scenario 1 and scenario 2 project an average EAF of 80% by 2030
and 75% by 2030, respectively.

Plant performance projections in the final plan contained in this report are based on the
scenario with EAF of 75% by 2030. In this scenario, EAF starts at 71% in year 2020,
and increases to 75.5% by year 2025 and beyond (see Appendix A).

4.3.2 Existing Eskom Plant Design Life

Existing generation plant life is a major consideration in the IRP as it will affect supply
and demand balance. The IRP considers both Eskom and non-Eskom plants (municipal

and large private sector plants) in this regard.

Eskom coal plants were designed and built for a 50-year life, which falls within the 2050
study period of the IRP 2018 update.
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Eskom has also submitted a revised plant end of design life (decommissioning) plan.
This submission brings forward the shutdown of some units at Grootvlei, Komati and

Hendrina.

Figure 7 shows that about 5 400 MW of electricity from coal generation by Eskom will
be decommissioned by year 2022, increasing to 10 500 MW by 2030 and 35 000 MW

by 2050. The revised decommissioning schedule is attached in Appendix A.

TOTAL CUMMULATIVE DECOMISSIONING (MW)

ACITY INMW

100K BRPORL .
|

] —

n
)

Figure 7: Cumulative Eskom Coal Generation Plants Decommissioning

The socio economic impact of the decommissioning of these Eskom plants has not been

quantified or included in this IRP.

It is also expected that by year 2024, 1 800 MW of nuclear power generation (Koeberg)
will reach end-of-life. Eskom has initiated preparations and processes to extend the life
of this plant to 2044, subject to the necessary regulatory approvals. In light of the
projected lower EAF for Eskom coal power plants, the IRP plan is based on the

assumption that Koeberg plant life would be extended to 2044.

Mitigation of the risks associated with the adopted assumption is included in the risk

section of this report.

Page 35 of 98



STAATSKOERANT, 18 OKTOBER 2019 No. 42784 41

Integrated Resource Plan (IRP2019)

4.3.3 Compliance with Minimum Emissions Standards (Air Quality Regulations)

A number of Eskom power plants (Majuba, Tutuka, Duvha, Matla, Kriel and Grootvlei)
have been retrofitted with emission abatement technology to ensure compliance with

the law (viz. National Environmental Management Act: Air Quality, 2004 or NEMA).

In 2014 Eskom applied for postponement of the date for compliance and permission in
this regard was granted for a period not exceeding 5 years. To date, Grootvlei is the
only station that has been brought to compliance and this failure to undertake abatement
retrofits is likely to result in non-compliant plants becoming unavailable for production
from year 2020, unless further postponement is granted. Eskom is in the process of

applying for further postponement in line the provisions of the law.

In light of projected lower EAF, the assumption adopted in the IRP is that NEMA-affected

Eskom coal plant will remain available for production.

4.4 CO: EMISSION CONSTRAINTS

In line with South Africa’s commitment to reduce emissions, the promulgated IRP 2010—
2030 imposed CO. emission limits on the electricity generation plan. IRP 2010-2030
assumed that emissions would peak between 2020 and 2025 as Medupi and Kusile
are brought on line, then plateau for approximately a decade and decline in absolute

terms thereafter as old coal-fired power plants are decommissioned.

Figure 8 shows the emission reduction trajectory (referred to as the peak-plateau-

decline (PPD)) for electricity generation adopted in the promulgated IRP 2010-2030.
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Total Annual GHG Emissions Limit

Figure 8: Emission Reduction Trajectory (PPD)

While PPD was applied as the primary assumption, a scenario was tested as part of the
draft IRP 2018 where the carbon budget approach was used for emission constraints.
A carbon budget is defined as a tolerable quantity of carbon dioxide emissions that can
be emitted in total over a specified time. The scenario was based on carbon budget
targets divided into 10-year intervals which meant a total emission reduction budget for

the entire electricity sector up to 2050 must be 5 470 Mt CO2 cumulatively.

4.5 TRANSMISSION NETWORK COSTS

The IRP update takes into account the costs of the transmission networks associated

with the energy mix.

The transmission network costs have been incorporated by including the estimated,
direct transmission infrastructure costs, including collector station and substation costs
in the total overnight generation technology costs. The costing was based on a high-

level estimate from recent Eskom average costs for transmission infrastructure.

For renewable energy technologies (like wind and solar PV), the transmission
infrastructure costs entailed collector stations and the associated lines connecting to the

main transmission substation, as well as the transmission substation costs. For
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conventional technologies, the costs entailed only the main transmission substation
costs. Imported hydro and CSP transmission costs were treated the same as

conventional technology costs.

The transmission infrastructure costs considered different capacity increments or
penetration per technology in different parts of the country. Transmission corridor costs
and ancillary costs required for network stability, particularly inertia, were not included
as these are not directly associated with any technology but are part of strengthening
the transmission backbone. A detailed transmission network costs report can be

downloaded from the DMRE website (http://www.energy.gov.zalfiles/irp_frame.html).
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IRP UPDATE

Inputs from the public and the consideration of all the comments necessitated the

updating of planning assumptions, including updated information from Eskom.

Modelling work, simulation and analysis of a further set of test cases was completed on

the basis of this updated input data. The test cases were developed to assess the

following:

impact of the changed assumptions on the draft 2018 recommended plan,

the impact of plants shutting down in case of non-compliance with minimum
emissions standards (MES),

the impact of Koeberg plant shutting down in 2024 if its design life is not extended,
the impact of the removal of the policy adjustments adopted in draft IRP 2018, and

realistic assumptions for gas to power capacity by year 2030.

The details of input parameters for respective test cases are contained in Table 4.

Table 4: Test Case Variable Input Parameters

M
Yes Yes Yes Yes Yes Yes Yes

Updated EAF

Early shutdown Yes Yes Yes Yes Yes Yes Yes
Actual 2018 energy & demand Yes Yes Yes Yes Yes Yes Yes
RE Annual Limit Yes Yes Yes Yes Yes Yes Yes
MES No MES MES 1 MES 2 No MES MES 2 No MES No MES
Treatment of Inga & IPP Coal Forced Forced Forced Forced Optimised Forced Forced
Koeberg life (Years) 60 60 60 40 40 60 60
Gas volumes Restrictions No No No No No Yes Yes

Reference case refers to recommended draft IRP 2018
For implications of MES on Eskom installed capacity, see Appendix C
Test case 6 also adjust down lead times for wind projects from 48 months to 36 months
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5.1 OBSERVATIONS FROM THE TEST CASES

The analysis of the results from the simulation of test cases shows (Appendix C) that
in addition to a need for additional capacity in the long-term, there is an immediate risk

of energy shortage in the immediate term.

e Immediate term

o Power system simulations show that due to the low EAF of Eskom’s generation
plants and the early shutdown of non-performing units (Grootvlei, Komati and
Hendrina), there is an immediate risk of huge power shortages. This is likely to
result in Eskom running diesel peaking plant for an extended duration, or
manifesting in load shedding to avoid high expenditure on diesel. It is also clear
that there are inadequate capacity reserves in the event of emergency plant
breakdowns in the immediate term. The price path in Figure 9 shows higher
average energy costs compared to scenarios in the draft IRP 2018 published for
comments. The reason for this is because the system runs diesel peakers at high
loaf factor to make up for shortage in capacity in the short-term.

o This risk plus the associated energy shortages gets worse when considering the
non-compliance status of some Eskom plants vis a vis NEMA. Eskom is also
unlikely to meet the deadline for compliance (postponements granted in year
2015) with MES due to constrained finances and project execution delays.
Assuming that non-compliant power plants are shut down, the reality of power
disruptions manifests significantly from year 2019 onwards.

o Medupi and Kusile are now de-rated at below name-plate rating, meaning that
these plants are unable to provide the full complement of energy for their rating.
It must be noted that this energy shortage occurs notwithstanding the already
committed capacity from renewable energy projects and the commissioning of
the remaining units at Medupi and Kusile. Continued underperformance and late
commissioning by Medupi and Kusile units will exacerbate the load shedding risk.

o Simulations also indicate that shutting down Koeberg in 2024 in line with its 40-

year end of design life of plant worsens the situation.

The recently experienced load shedding as well frequent alerts of possible shortages

corroborate the observations from the power system simulations.
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While the purpose of the IRP is to balance supply and demand on a least-cost basis,
implementation lead times for various generation technologies limit the options available

for deployment immediately and in the short term.

Simulations indicate that the option available to Eskom is to run diesel-fired peaking
plant at load factors averaging about 30% for the period 2019 to 2021. Running these
plants at higher than contracted load factors creates logistical challenges as there is
insufficient infrastructure to support the volumes of diesel required under these
circumstances. This arrangement will also worsen the already delicate Eskom financial

situation. In addition, electricity users will suffer high tariff increases.

The results from the simulation also show that in the long term, the system uses the

combination of renewable energy, gas and storage to meet demand.
The following specific observations are made with regard to the long-term:

e Long Term

o The system only builds renewables (wind and PV) and gas if unlimited renewable
and gas resources are assumed.

o Despite decommissioning of old power plants and preference by the power
system for renewables and gas, coal remains dominant in the energy mix for the
planning period up to year 2030.

o The removal of annual build limits on renewables results in large erratic annual
capacity allocations in the plan.

o When annual build limits on renewables are imposed and realistic gas availability
assumptions are applied, the system builds battery storage and coal to close the
gap.

o Imposing annual build limits on renewables for the period up to 2030 does not

affect the capacity from wind or solar PV in any significant way.
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5.2 EMERGING LONG TERM PLAN (IRP 2019)

Following the observations from the analysis of technical simulations and the adoption

of the positions discussed earlier (continued operation of plants affected by MES,

Koeberg power station design life extended beyond year 2024, imposing annual build

limits on renewables, diesel fired peaking plants operating at high load factor), the

following plan in Table 5 emerges with indicative price path as indicated in Figure 9.

Table 5: IRP 2019

Other
(Distributed
—_— o Generation,
as
CoGen,
Coal ( mmissioning) Nuclear Hydro Storage PV Wind csp Diesel
Biomass,
Landfill)
Current Base 37149 1860 2100 2912 1474 1980 300 3830 | 499
2019 244 300
to
2020 114 300 the extent of
the short term
2021 300 818 capacity and
2022 513 | 400 I 100 1600 L
2023 1000 1600 500
2024 1860 1600 1000 500
2025 1000 1600 500
2026 1600 500
2027 1600 2000 500
2028 1000 1600 500
2029 1575 1000 1600 500
2030 2500 1000 1600 500
TOTAL INSTALLED CAPACITY by
2030(MW) 1860 4600 5000 8288 | 17742 600 6380
2 Total lnstallod Capachly (% a3 236 | 538 6.35 1052 | 2253 0.76 8.1
of MW)
% Annual Energy
58.8 a5 8.4 1.2* 6.3 17.8 0.6 13
Contribution (% of MWh)

Installed Capacity

Committed / Already Contracted Capacity

Capacity Decommissioned
New Additional Capacity

Extension of Koeberg Plant Design Life

Includes Distributed Generation Capacity for own use

= 2030 Coal Installed Capacity is less capacity decommissioned between years 2020and 2030

= Koeberg power station rated / installed capacity will revert to 1926 MW (original design capacity)following design life extension work.

* Other / Distributed generation includes all ion facilities in circ
within the same property with the facility
= Short term capacity gap is estimated at 2000 MW
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Higher average tariff projection as shown in Figure 9 below for the IRP 2019 plan (Table
5) is due to low EAF and diesel fired peakers running at high load factors (Appendix C)
in order to close the supply gap. The model is unable to deploy gas to complement
renewables as it is assumed gas will only be available from year 2024 which was not

the case with scenarios in the draft IRP 2018 .

— ] JO1E IR 18 IRPE 18 1 018 18 I licy 15—

Figure 9: IRP 2019 Price Path

5.3 KEY CONSIDERATIONS AND ACTIONS

After due consideration of the modelling and simulation outcomes, and taking into
account the plan in Table 5 above, the following key considerations emerge which

require actions to be taken for a credible IRP 2019.

5.3.1 Immediate Term Security Supply

In the short-term supply and demand side interventions will have to be deployed to
minimise the risk of load shedding and/or extensive usage of diesel peaking plant due
to Eskom’s plant low EAF. The short-term gap is estimated to be between 2 000 — 3 000
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MW. It generally takes about 36 months minimum for a green field utility scale projects
to produce first power. A medium-term power purchase programme (MTPPP) similar to
that adopted following the IRP 2010 must be considered. Under the MTPPP power was
purchased from already existing facilities such as co-generation and small hydro which
are generally not run as it is cheaper to buy power from Eskom. The development of
generation for own use must also be encouraged through the enactment of policies and

regulations that eliminate red tape without compromising security of supply.

Decision 1: Undertake a power purchase programme to assist with the acquisition of
capacity needed to supplement Eskom’s declining plant performance and to reduce the
extensive utilisation of diesel peaking generators in the immediate to medium term.

Lead-time is therefore key.

Taking into account supply and demand balance and the impact of load shedding on
the economy, shutting down of MES non-compliant power plants and Koeberg power
station in 2024 (at the end of its design life) are not recommended. Koeberg is one of

the best performing power plants with a low operational cost (it is fully depreciated).

Decision 2: Koeberg power plant design life must be extended by another 20 years by

undertaking the necessary technical and regulatory work.

Decision 3: Support Eskom to comply with MES over time, taking into account the

energy security imperative and the risk of adverse economic impact.

5.3.2 Energy Mix and Just Transition

Due to the expected decommissioning of approximately 24 100 MW of coal power plants
in the period beyond 2030 to 2050, attention must be given to the path adopted to give
effect to the energy mix and the preparation work necessary to execute the retirement
and replacement of these plants. In order to ensure a socially just transition, the
engagement process must commence to put in place the plans and interventions that
mitigate against adverse impacts of the plant retirement programme on people and local

economies.
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In 2015, the International Labour Organisation (ILO) Governing Body convened a panel

of experts to develop non-binding guidelines for a just transition towards

environmentally sustainable economies and societies for all®. The guideline list the

following principles for the development of a just transition:

ii.

fi.

iv.

Vi.

Social dialogue as an integral part of the institutional framework for policymaking
and implementation at all levels, and therefore a strong social consensus on the goal
and pathways to sustainability.

Policies must respect, promote and realize fundamental principles and rights at
work.

Policies and programmes need to take into account the strong gender dimension of
many environmental challenges and opportunities. Specific gender policies should
be considered in order to promote equitable outcomes.

Coherent policies across the economic, environmental, social, education/training
and labour portfolios need to provide an enabling environment for enterprises,
workers, investors and consumers to embrace and drive the transition towards
environmentally sustainable and inclusive economies and societies.

These coherent policies also need to provide a just transition framework for all to
promote the creation of more decent jobs, including as appropriate: anticipating
impacts on employment, adequate and sustainable social protection for job losses
and displacement, skills development and social dialogue, including the effective
exercise of the right to organize and bargain collectively.

There is no “one size fits all”. Policies and programmes need to be designed in line
with the specific conditions of countries, including their stage of development,

economic sectors and types and sizes of enterprises.

Decision 4: For coherent policy development in support of the development of a just

transition plan, consolidate into a single team the various initiatives being undertaken

on just transition.

°The guideline can be accessed at:
https://www.ilo.org/wcmsp5/groups/public/---ed emp/---mp _ent/documents/publication/wcms 432859.pdf
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5.3.3 Wind and PV

As already stated under modelling observations, the application of annual build limits
on renewables does not significantly impact the projected capacity up to the year 2030.
The application of renewable build limits “smoothes out” the capacity allocations for wind
and solar PV which provides a constant pipeline of projects for investment; this

addresses investor confidence.

In the long run and taking into account the policy of a diversified energy mix, the annual

build limits will have to be reviewed in line with demand and supply requirement.

Decision 5: Retain the current annual build limits on renewables (wind and PV) pending

the finalisation of a just transition plan.

5.3.4 Coal

HELE coal technologies including underground coal gasification, integrated gasification
combined cycle, carbon capture utilization and storage, ultra-supercritical, super-critical
and similar technologies are preferred for the exploitation of our coal resources. Due
consideration must be given to the financing constraints imposed by lenders and the
Organization of Economic Cooperation and Development (OECD) countries, insofar as

coal power plant development.

Due consideration must also be given to the pace and scale of the coal-to-power
programme taking into account the lessons from Medupi and Kusile mega projects.
Procurement under the IPP programme has shown that there is a business case for
modular and smaller power plants (300MW and 600MW).

Decision 6: South Africa should not sterilise the development of its coal resources for
purposes of power generation, instead all new coal power projects must be based on

high efficiency, low emission technologies and other cleaner coal technologies.
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5.3.5 Gas to Power

Whilst the plan indicates a requirement for 1000 MW in 2023 and 2000 MW in 2027, at
a 12% average load factor, this is premised on certain constraints that we have imposed
on gas, taking into account the locational issues like ports, environment, transmission
etc. This represents low gas utilization, which will not likely justify the development of
new gas infrastructure and power plants predicated on such sub-optimal volumes of
gas. Consideration must therefore be given to the conversion of the diesel-powered
peakers on the east coast of South Africa, as this is taken to be the first location for gas
importation infrastructure and the associated gas to power plants. It must be noted that
that the unconstrained gas is a ‘no regret option’ because the power system calls for

increased gas volumes when there are no constraints imposed.

Decision 7: To support the development of gas infrastructure and in addition to the
new gas to power capacity in Table 5, convert existing diesel-fired power plants

(Peakers) to gas.

5.3.6 Nuclear

The extension of design life of the Koeberg Power Station is critical for continued energy
security in the period beyond 2024, when it reaches the end of its 40-year life. This
extension, once all the necessary regulatory approvals have been received, will

increase the capacity to its original design capacity of 1926MW.

Whilst the IRP does not assess system dynamic stability, the relative location of
Koeberg at the opposite end of the transmission backbone, when compared to the
power stations located around Mpumalanga, poses certain advantages that include

improved system stability.

Post 2030, the expected decommissioning of 24 100 MW of coal fired power plants
supports the need for additional capacity from clean energy technologies including
nuclear. Taking into account the existing human resource capacity, skills, technology
and the economic potential that nuclear holds, consideration must be given to

preparatory work commencing on the development of a clear road map for a future

Page 47 of 98



STAATSKOERANT, 18 OKTOBER 2019 No. 42784 53

Integrated Resource Plan (IRP2019)

expansion programme. This IRP proposes that the nuclear power programme must be
implemented at an affordable pace and modular scale (as opposed to a fleet approach)

and taking into account technological developments in the nuclear space.

Taking into account the capacity from coal to be decommissioned post 2030 and the
end of design life of Koeberg nuclear power plant, additional nuclear capacity at a pace

and scale the country can afford is a no regret option.

Decision 8: Commence preparations for a nuclear build programme to the extent of 2
500 MW at a pace and scale that the country can afford because it is a no-regret option

in the long term.

5.3.7 Regional Power Projects

South Africa has entered into a Treaty regarding the Grand Inga Hydropower Project
with 2 500 MW offtake. Whereas the draft IRP 2018 was modelled by forcing the 2 500
MW from Inga, the IRP 2019 used the commercial parameters that were submitted by
the project developers for Inga, and 2 500 MW (and even more beyond 2030) of
hydropower was selected on its own merits. There is a need to finalise the technical
solution for the evacuation of this power from the Grand Inga across the transit countries
viz. DRC, Zambia, Zimbabwe/Botswana into South Africa. The necessary agreements
must be concluded as soon as possible if the hydro option from Grand Inga is to

materialize.

Consideration must be given to the form of participation by the transit countries including
integration with the regional interconnection projects sponsored under SADC and
SAPP.

Decision 9: In support of regional electricity interconnection including hydropower and gas,
South Africa will participate in strategic power projects that enable the development of cross-

border infrastructure needed for the regional energy trading.
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5.3.8 Energy Storage

When energy storage costs were revised to the latest information, and taking into
account the longer gas infrastructure lead time, the power system selects more energy
storage. This can be expected, given the extent of the wind and solar PV option in the
IRP.

It must be noted that Eskom is already preparing to pilot an energy storage-technology
project based on batteries. The pilot will enable the assessment and development of the
technical applications and benefits, the regulatory matters that relate to a utility-scale
energy storage technology and the enhancement of assumptions for future iterations of
the IRP.

5.3.9 Distributed Generation

Public inputs suggested that the allocation for distributed generation (also referred to as
embedded generation) needed to be increased, taking into account that the DMRE is
inundated with requests from companies, municipalities and private individuals for
deviation from the IRP in terms of section 10(2)(g) of the Electricity Regulation Act, in
order for NERSA to approve their application for a generation licence. Given the
observation concerning energy shortage in the immediate term, increasing the
embedded generation allocation as reflected in the capacity plan table present the

opportunity to address the shortage.
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AREA OF RISK

Demand Forecast

Technology Costs

Existing Plant
Performance

Variable Capacity from
Renewable Sources
impacting on System
Security and Stability

Integrated Resource Plan (IRP2019)

Risk Considerations

RISK

The risk is that actual demand
may turn out to be lower or
higher than forecasted. Current
indications are that demand is
more likely to be lower than
forecasted because of grid
deflections for various reasons.

Continuous improvements in
technology driven by research,
innovation and innovative
project financing will continue to
lead to reduction in new
generation technology costs.

There is a risk of the cost
assumptions to be outdated
within a short time period.

The IRP wupdate takes into
account the current low average
energy availability factor (EAF)
of Eskom’s generating units.

If current EAF trends is anything
to go by, there is a likelihood of
the EAF deteriorating further
and resulting in inadequate
supply to meet demand.

There is an inherent risk
associated with the
intermittency of  renewable
technologies such as wind and
PV as requirement to balance
the system increases (energy
and ancillary services).
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e Medium Term System Outlook by

NERSA as submitted by system
operator (Eskom) in line with their
license conditions provides necessary
information to monitor actual and
projected demand and supply.

This risk will further be mitigated by
managing the pace and scale of new
capacity implementation in the IRP
through acceleration or deceleration of
implementation of Ministerial
Determinations.

As in the case of demand forecast, this
risk can be mitigated by managing the
pace and scale of new capacity
implementation through regular reviews
of the IRP.

Undertaking feasibility studies to inform
any procurement in line with New
Generations Regulations will also help
mitigate against this risk.

This can be mitigated by implementing
a threshold and monitoring plant
performance trends for decisions. In
the short term, emergency power will
have to be procured, as was the case
in the past. In the long run this will imply
accelerating or bringing forward
capacity proposed in the plan.

At low levels of penetration, fluctuating

renewable energy will have only
marginal impact on the system.
However, considering the South

African energy generation mix and
demand profile, there is a point at which
an isolated system would have to adjust
system and network operations if not
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Import Hydro Options

Coal

Integrated Resource Plan (IRP2019)

RISK

The main risk associated with
import hydro options are delays
in the construction of both the
power plants and the grid to
evacuate the power.

There is also generally a cost
risk in that the assumptions
used may change as the project
development is finalised with
developers.

There is also a risk of security of
supply as the power line may
traverse multiple countries or be
transmitted through a number of
countries networks.

There is risk of 900 MW of coal
procured not materialising due
to  financing and legal
challenges. There is also
likelihood of future coal to power
capacity not being realised due
to financing challenges. The
stance  adopted by the
Organization for Economic
Cooperation and Development
(OECD) and financial
institutions concerning financing
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configured to cater for the variability of
this energy. Indications from the
system operator is that at about 20% of
renewable energy in the energy mix,
ancillary service requirements will start
to increase and this is in line with global
trends.

This is therefore not an issue for the
proposed plan up to the year 2030.
The draft IRP update has
recommended further work in this area
following the finalisation of the IRP in
order to inform the next IRP iteration.

The Treaty spells out the various
conditions for the project. Power
purchase agreements will also
contract the timelines with regard to
first power and the associated
penalties if either party does not keep
its commitments. RSA does not have
any payment obligations if there is no
energy flowing from the project

The IRP assumed costs are based on
feasibility costs provided by the
developers. It is the government view
that the cost per kWh will be capped at
the feasibility study cost, which is very
attractive. Any cost above this level
will result in ‘no deal’.

As a principle South Africa does not
import power from one source beyond
its reserve margin, as a mechanism to
de-risk the dependency on this
generation option.

The Department is monitoring the legal
challenge on the environmental
approvals issued by DEA and will be
guided by the outcome of this process
as applicable.

Regarding the financing of the
Pulverised Fuel projects, there is a
deadline for the projects to reach
financial close and commissioning. The
Department will be guided by progress
as the deadline approaches.
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AREA OF RISK

Nuclear

Gas

Integrated Resource Plan (IRP2019)

RISK

coal power plants, limits the use
of coal to power technologies to
High Efficiency Low Emission

(HELE) option.

Koeberg Power Station reaches

end of life in 2024.

The availability of gas in the
short to medium term is a risk
as South Africa does not
currently have gas resources.

There is also a supply and
foreign exchange risk
associated with likely increase
in gas volumes depending on
the energy mix adopted post
2030 when a large number of
coal fired power stations are
decommissioned.
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The assumption in the IRP is that all
new coal to power capacity beyond the
already procured 900 MW will be in the
form of clean coal technology, which is
still generally financed.

As proposed in the draft IRP update,
work to enable implementation and
investments in flexible HELE will be
undertaken following finalisation of the
IRP.

Eskom is at an advanced stage with
technical work required for the
extension of the life of Koeberg plant.
Eskom is also in the process of
applying for the necessary approvals
from the National Nuclear Regulator.
The Department is monitoring progress
with Eskom on a regular basis.

For the period up to 2030 gas to power
capacity in the IRP has realistically
taken into account the infrastructure
and logistics required around
ports/pipelines, electricity transmission
infrastructure.

The IRP has therefore adjusted the
lead times.

As proposed in the draft IRP update,
work to firm up on the gas supply
options post 2030 is ongoing. This
work will inform in detail the next
iteration of the IRP.
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6. APPENDICES

6.1 APPENDIX A - INSTALLED CAPACITY, MINISTERIAL
DETERMINATIONS AND DECOMISSIONING SCHEDULE

6.1.1 Municipal, Private and Eskom Generators

Tables 8 and 9 below provide information on installed municipal, private and Eskom

generators.

Table 8: Municipal and Private Generators

Installed Capacity ~ Decommissioning ~ Planned Outages  Unplanned

(MW) Date (%) Outages (%)
Kelvin 600 Dec 2026 48 20
Sasol Infrachem Coal 125 Post 2050 48 15
Sasol Synfuel Coal 600 Post 2050 48 15
Other Non-Eskom Coal 18 Dec 2024 48 15
Other NonEskom Gas 16 Dec 2019 6.9 1
Sasol Infrachem Gas 175 Post 2050 6.9 11
Sasol Synfuel Gas 250 Post 2050 6.9 1
DOE IPP 1005 July 2045 7 5
Colley Wobbles 65 Post 2050 6.9 1"
Other Non-Eskom Hydro 12 Post 2050 6.9 1
Cahora Bassa 1500 Post 2050 4 4
REBID Hydro 19 Post 2050 4 4
Steenbras 180 Post 2050 4 10
Sappi 144 Post 2050 10 10
Mondi 120 Post 2050 10 10
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6.1.2 Eskom Generators

Table 9: Eskom Generators™®

POWER STATION CAPACITIES

as at 31 March 2018

The difference between installed and nominal capacity reflects auxiliary power consumption and reduced capacity

caused by the age of plant.

Years commessioned, MNumber and instaled capacity Total installed Total nominal
Name of station Location farst to kst umit of generator sets, MW capacity. MW capacity. MW
Base-load stations
Coal-fired (I5) 40 180 37 ass
Arpot Middelburg  Sep 1971 to Aug 1975 1370 1x390; 2x396; 2x400 2352 12132
Camden'? Ermelo Mar 2005 to Jun 2008 3x200; IxI94; 2x195; Ix190; ixIBS I 56l 1 481
Duvha’ Emalahleni  Aug 1980 to Feb 1984 Sx600 3 o000 1875
Grootvlei Balfour Apr 2008 to Mar 2011 4x200; 2x190 1180 1120
Hendrima® 4 Middelburg  May 1970 to Dec 1976  Ix210; 4x200; 2x195; IxI70; Ixl68 1 738 I 638
Kendal® Ermalzghleni  Oct [988 to Dec 1992 ExbEB6 4 N6 3840
Komari' * Middelburg Mar 2009 to Oct 2013 4x100; 4xI15; Ix90 990 904
Kried Bethal May 1976 to Mar 1979 Ex300 3000 2850
Kuside® ¢ Ogies Aug 2017 1x799 799 720

Under construction 5x800
Lethabo Vereeniging Dec 1985 to Dec 1990 &xél8 3708 33558
Maguba® Volksrust Apr 1996 to Apr 2001 3x657: IxT13 410 jp43
Matimbat ¢ Lephalale Dec 1987 to Oct 1991 ExEES 39%0 3650
Matla Bethal Sep 1979 to jul 1983 Exé00 3 400 3450
Medupi® Lephalale Aug 2015 to Now 2017 IxTH4 2382 2157

Under construction InTo4
Tutuka Standerton  Jun 1985 to jun 1990 ExE09 34654 3sio
Nuclear (1)
Koecberg Cape Town  Jul 1984 to Nov 1985 2x970 | 940 1860
Peaking stations
Gaslliquid fuel turbine stations (4) 1426 1409
Acaca Cape Town  May 1976 to Jul 1976 IxST 171 ]
Ankerfig Atlantis Mar 2007 to Mar 2009 4x149.2; 5x148.3 1338 1327
Gourdowa Moszsel Bay  jul 2007 to Nov 2008 Sxl149.2 T46 740
Port Rex East London Sep 1976 to Oct 1976 Ix57 171 7
Pumped storage schemes (3)7 1732 1724
Drakensberg Bergwilie Jun 1981 o Apr 1982 4x150 | 000 | 000
Ingula Ladyzmith  june 2016 to Feb 2017 4x333 1332 1324
Palmiet Grabouw Apr 1988 to May 1988 2%200 400 400
Hydroelectric stations (2)" 600 600
Garep Norvalspont Sep 1971 wo Mar 1976 4x90 360 3&0
Vanderkloof Petrusville  Jan 1977 to Feb 1977 2x120 240 240
Total used for capacity management purposes 47 878 45 461
Renewable energy
Wind energy (1)'
Sere Vredendal Mar 2015 4&x1.2 100 100
Total capacity i ing r energy 47 978 45 581
Other hydroelectric stations (4)" 61 -
Colley Wobbles Mbashe River Ixl4 42 -
Firse Falls Umtata River a3 & -
Necora Necora River 2xD.4; Ix13 2 -
Second Falls Umtata River 55 1] -
T Esk power 1 apacities (30) 48 039 45 561
Availab PR ol 4 94.84%

10 Source: Eskom 2018 Integrated Report
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6.1.3 Emission Abatement Retrofit Programme and 50-year Life

Decommissioning

2018]2019] 2020|2021]2022]2023| 20242025 ### |2027] 2028 2029|2030{2031| 2032 2033| 2034]2035] 2036 ## | 2038] 2039) 2040| 2041] 2042| 2043|2044 2045| 2046{2047|2048| 2049 2050

2016/2017

Majuba
Kendal
Matimba
Lethabo
Tutuka
Duvha
Matla
Kriel

Amot

Hendrina

Camden

Komati

Emission Abatement Retrofit
50 Year life decommissioning
Early shutdown

Figure 26: Emission Abatement Retrofit Programme and 50-year Life Decommissioning

6.1.4 Projected Eskom Plant Energy Availability Factor

Table 6: Projected Eskom Plant Energy Availability Factor

IRP 75.5% EAF FY 2025 to FY2031 : EAF

STATION 2020 2021 2022| 2023 2024 2025 2026/ 2027 2028 2029 2030 2031
ACACIA 98.40 98.39 82.34 S$8.39 89.66 96.82 98.63
ANKERUG 98.12 94.20 98.13 56.81 97.81 95.16 88.12 98.07 95.89 95.81 95.55 95.70
GOURIKWA 95.88 94.03 97.70 97.44 98.00 91.56 91.63 97.46 96.02 95.52 95.48 95.65
PORT REX 97.71 93.07 92.46 92.62 98.14 96.16 97.91
GARIEP 98.77 95.96 89.94 S8.75 96.95 91.95 96.90 92.94 83.40 94.61 94.15 93.95
VANDERKLOOF 94.73 98.87 88.95 84.44 98.85 97.61 98.45 97.91 95.73 95.05 95.09 94.67
DRA 75.36 84.72 81.29 91.09 90.05 83.22 89.90 85.90 86.07 85.31 86.43 86.53
INGULA 93.28 98.92 94.37 94.71 97.35 90.85 91.39 90.68 90.54 93.56 93.60 93.00
PALMIET 86.05 98.83 94.45 87.89 98.80 88.92 97.50 92.85 92.90 93.11 93.90 93.36
KOEBERG 84.16 82.96 70.32 S0.08 86.46 74.93 90.04 89.50 92.11 84.50 84.54 84.72
NUCLEAR 84.16 82.96 70.32 S0.08 86.46 74.53 S0.04 89.50 92.11 84.50 84.54 84.72
ARNOT 65.08 62.44 65.36 82.27 62.82 65.48 69.37 67.42 60.80 54.54 54.58
DUVHA 54.48 49.67 60.16 56.92 62.82 61.12 67.22 63.65 58.44 60.91 60.21 59.80
HENDRINA 60.93 55.96 69.35
KENDAL 69.10 71.34 65.47 73.17 69.03 74.14 75.36 69.41 79.33 73.64 72.94 72.53
KRIEL 54.10 63.42 54.63 51.39 65.20 64.44 65.39 68.89 51.12 60.54 64.15
LETHABO 73.98 72.38 75.61 71.00 70.41 74.88 68.47 67.91 68.82 74.06 73.36 72.95
MAJUBA 73.05 74.62 75.32 72.62 74.50 77.04 70.13 72.18 71.93 71.63 70.93 70.52
MATIMBA 82.75 80.14 81.64 81.12 81.20 78.37 79.35 78.79 76.45 80.11 79.41 79.00
MATLA 67.30 68.76 70.74 70.97 69.49 70.53 69.66 69.10 75.96 70.37 69.67 69.26
TUTUKA 56.06 56.86 54.05 59.15 54.92 61.15 57.84 57.37 62.55 58.78 58.08 57.67
BIG 10 66.78 67.18 67.69 67.53 68.44 70.41 69.46 68.57 69.48 69.49 69.43 69.20
CAMDEN 60.00 55.81 61.24 64.67 63.05
GROOTVLEI 89.15
KOMATI 87.39
TOTAL RTS 63.21 55.81 61.24 64.67 63.05
CurrentFleet Tota| 71.00 71.53 71.40 72.71 73.63 73.85 73.96 73.36 74.23 74.06 74.28 74.31
KUSILE 72.00 76.55 83.72 81.44 81.62 83.16 78.21 82.41 81.67 80.12 79.42 78.94
MEDUPI 76.64 79.23 84.22 83.58 85.20 81.90 85.99 86.66 79.52 81.76 81.06 80.58
NEW BUILD 75.31 78.29 84.00 82.54 83.42 82.53 82.12 84.55 80.59 80.95 80.25 79.77
ESKOM TOTAL 715 72.5 73.5 74.5 75.5 75.5 75.5 75.5 75.5 IS5 y o 8 75.5

Page 55 of 98



No. 42784 61

STAATSKOERANT, 18 OKTOBER 2019

saiopdn dy| buipipbai auljawiy b Jof
apinod Buiuun|d 4of suoiipoinbal ay |
UOSDaJ J1aN3IDYM Jof ani3I3ffaul aq
01 panoJd siy1 Inq ‘S3a1UNWUWIOD |[D
apnjaul 03 pup sasujnoad | 413102 03
papupdxa sbm $s320.4d U0IIDINSUOD
d¥l 3y1 1sod 3y uj *aw0ojam

a.p suolisabbns pub punof aq

0] SPaau uoIIN|os 3|qoYIOM Y/ "PIION
'dYl paysignd joulf

ayy boj Ajsnoiaqo jim sy “paysijgnd
pub padojanap aq (sa1ydo.b

ul A|qissod) 441 ay1 o uoisian
panouddp [pulf pasuapuod b 1oy}
pasodo.d s| 3] ‘pajou si 1sanbaJ siy |

‘Ssappy
uonbN ay1 fo apbis aya burnp

Juapisald ayr Aq apow buiuupid

A11214123/2 1N0GDL JUIWIUNOUUD 3]

buimojjof 10 paxooj aq jim Y| 343

._Nm Jo suoinia3 a4ninf Jo ssasoad ay |

SIN3ININOD 410 "ON ISNOdS3d

‘'suondwnsse

J3Y10 Ul s98ueYd pue SpUSWIdUBAPE
A3ojouyda} 03 anp ‘siedh ¢-¢

AJana 1se)| 1e ‘Ajie|n3au aiow pasinal
90 1SNW dy| Y3 1eY1 PISSaIIS Sem 1
REIREMNT]]

9Y3 03 559208 Sey auoAJIans Jou

92UIS UJJUOD B SEe pasieJ Sem 2139zed
JUsWuUIaA03 y3nouays pue 33sqgam
juswedaq ay3 uo Ajjealuods|s
SjUaWNJ0p JO Uoedl|gnd

*21|gnd ay3 Jo siaquiaw

Jay3o Aq uonedidnded sywi i

Se UJJU02 e Se pasies sem sadendue|
|eId1440 J3Y10 uj 30U pue Ajuo

ysi|3u3 ui 4yl aya jo uoneaijgnd sy

‘suollesiuesio |euolreulaul

pue (s|enpiAlpul pue suoljesiuesio)
suadxa Juspuadapul apn|oul 03 I dY|
9y3 JO suol1eJa}l a4niny Joy jesodoud
V '9S12U0D pue Jea|d 3¢ 0} pawWaap
pUE POWOJ|IM SEM JUBWINIOP dY|
14eJp ay3 jo ASojopoyiaw ||edano ay |
SINININOD

8T0C dil 14VH4A Y04 SLNININOD AT AYVININNS

SNOISSINGNS J179Nd INO¥d LNdNI 40 AYVININNS — 9 XIONIddV 29

$3SS3008dR3 ADI10d 'V

This gazette is also available free online at www.gpwonline.co.za



GOVERNMENT GAZETTE, 18 OCTOBER 2019

62 No. 42784

103dsaJ ui ,,au02, 3yl 3zlj13N IM pup
jutod bui3apis b sp pubwap |pNII0
/T0Z 03 paspq-aJ uaaq sby pubuwiap
_ pa123fo.d “d¥| 1pip 3yi ui [IDIAP Ul
@._V paulpjdxa ab pubwap Jo SIaNIP Y|
0€0Z 01 Jo1d up3janu Jof paau

D SI 243Y3 J2YI3YM SI UOIIDIIPISUOI
Japun si 10y ‘1oy3 fo Jooud si
0€0Z-010ZdYI 120f ul “Aoijod Ab1aug
JD3JaNN 3Y3 121pbJIU0I 30U SIOP
d¥l Mpap ayy -oLipuaas buljjapow

D J3pun suoi3do 13y3o 3suipbo
paJapISU0I uaym siaw sy Aq
patfizsnf si uonado Abojouyaal yoog
Adijod

uawuianob yum auif ul paybram
aq |jim A3uniioddo samod Japioq
-55042 Yopa Jo syiaw 21631043 3y |
‘Juawdojanap 21uou02a [puolba.

Jo 1io0ddns ui s331n0sa4 1amod
|ouoibau 21631p.43s Jo Juawdojanap
ay3 spoddns 135 DLy YInos

‘Mpj| Aq paJinbat sp ySYIN

Y3IM 32U344N2U0I Ul 3UOP 3 |[IM

SIYL "d¥] panosddo 1s310] 3y Yyim

aul| ul pasinaJ pup b paxooj aq [|Im

panss| SUOIIDUIWIRIAQ [DIIAISIUIN

‘d¥| HpJp 3y3 ul paypis sy

SLN3IINOD 40 'ON ISNOdS3y

86 J0 £§ 93ed

8ul||e} 40 1Xa3U0D BY3 Ul puBWIP
ul ymmou3 parafoad ayy uoiisanb
SJUBWIWOD 3y} jo Ajluofeln e
‘puewap A}o143939|9 pardafoid
9Y1 SuipJe3aJ pasied S| uIadU0)

‘Ajoeded Jeajonu |euonippe ulejuod
10U saop ue|d ay3 se 800¢ 40 Adljod
A313u3 Jea)dnp aya se yons saiijod
J3Y10 pue ue|d JuswdojaAa( |euolieN
33 01 dY| }eJP BY3 JO WBWuUSI|e

3yl 1noge pasiel sem uladuo)

‘|esauad
ul s129(oud JapJog $5042 UO dJUe||al
9y3 1suieSe pauollned MalA Jayjoue

91y "s30afoud Jamod paseq |e0d
J9pJoq Ss0Jd 03 spJedal Yyum dy| oy
J0 92UD)IS Y] UO UJIDDUOD B SBM dJBY ]

‘9¢0¢

Joj pauue|d si 1eyy wesdoud 3jinq

mau pasodoud ay3 ojul papnjoul aq
[lIM 31 MOY pue sed uo UOI1eUIW.IIP
|BIIDISIUIA Y3 O SN1EIS BY] 93e|NdIje
pue uoos paseajaJ g 03 padesnodua
sem dy| siyi jo uonedinwoud ay |

SININIWOD

8T0C dil 14VHda Y04 SLNININOD AT AYVININNS

(6T0ZdYI) ueld 2inosay pajessanu)

ANVIN3A

d



No. 42784 63

STAATSKOERANT, 18 OKTOBER 2019

‘paipiodiodur aq upd

1SD23.40f pubWaP 3y} 03 SWAWISN[pD
SPJDMUMOP JO SpJomdn 3nSuUa [[IMm
d¥1 ay1 fo uoisinaJ Juanbaif ‘aininf
ay3 Jof ||pq [p1SA4D D SDY SUO OU Sy
/002 -24d uaas

$a1p.J ay3 03 0b jou APy |jIm yimob
pupbwap A112141233 suini Awouola
ay1 Ji uana 1oy 1s3bbns $s3200
ABJ3ua fo sjanaj pup buiysms
ABJ1aua ‘Aysuaiul A31014323)2

01 pJpbaJ Yum spuaJtl d1i03ISIH

"apbwW 34D SUOIIDUIWISIA]
|DIIBISIUIN USYM pUDUISP

pa1dafoad ayy woif pajunoasip

aq 03 oAby |[IM YSYIN a4l

Aq paduadiy 410 paJaisibal uoilpiauab
paingliasip 10y3 sa103s dy| Hfolp

ay1 pup pabpajmouxap si UuoIpIau3b
painquaisip Jo 3oodwy A1a31) 3y
'S1SfilupW pUDWIP [DNIID Y] SO
uonpyuawajdwi fo 2a0d ay3 3snfpo
01 aADY AJUO puUD 2UNOIID 03UI
S01IDUIS pubWap 3|qissod |jb 33
M 1Dy} S2INSUa SIYy| pubwap Jo
SoLIbUAIS Ybiy pub wnipaw ‘moj Jo
SLN3ININOD 40 'ON ISNOdS3y

86 J0 86 93ed

*YyImoJ3 d1Wou0I3 pue

SuiseaJoul puewap 03 pesj [|Im

A31014309]3 $S20%3 JO AMljIqE|IeAY

"1sAje1ed e s| Ayo1109|9 1ey)

1B} 9y} pue puewap passaiddns

saJoud| 1 se mo| AJaA s puewap

pa3dafoad ay3 1eys sAes jeyy
M3IA Buisoddo ue osjes| a1yl e

'Suolje||eisul uoljelauald

umo SuiSeaJldul pue puewap
SINININOD

8T0C dil 14VHda Y04 SINININOD A AYVININNS

(6T0ZdYI) ueld 21n0say pajesdaru|

This gazette is also available free online at www.gpwonline.co.za



GOVERNMENT GAZETTE, 18 OCTOBER 2019

64 No. 42784

0T 01 asuodsad 33§

0T 01 asuodsa. 33§

1502

a/qissod 1spaj ay3 10 SpUaWAIINDII
wasAs 1of apinoad o3 Ajiqo J1y3

uo pasnq a3adwod 03 saibojouydal
Moj|b 03 ABojouyd3a; Jou

puDp SUaWaJIINbaJ WalsAs uo pasoq

aq 1snw aininf ay3 uy Jusawaindold
A1o0dp2 10Y] suorisabbns

apbW DY SI3P|0Y3)DIS

'SJUBWAIINDAI WAISAS pub 3502

Jo asnpaaq Jo (|jows Aj1aA110]a4) 3jpIs

01 anp Jay11a aq pinod dy| Hoip ay3

ul apaddp jou op by} saibojouyda |

_ ‘salbojouydal apas A1j1an 03 3pjal
ON suondo Abojouysay ay3 fo 1o

SIN3ININOD 10 "ON ISNOdS3H

86 J0 65 23ed

uolleJauagod uolew.oul

Aue uieuod jou ssop Apnis [4d3 ayl
'019 9|gemaual 1luaw

-plw ‘peo| aseq — uoljesauad pauue|d
Je|naided ay3 Jo saaslIaIoRIRYD BY)
QUI|IN0 JaYy3ed e yum Aeme sauop aq
s9|13 A3uaus Asewud pue saj8ojouydal
J0 9sn ay3 jeyy pasodoud sem

1 ‘uejd ay3 Jo Aljiqixa|y 98eanodus o

‘sJ1ay1o
pue oJpAy-luiw ‘a8esoys Aianieq ‘s||92
[an} ‘ssewolq ‘ds) Suipnjoul ‘uejd sy

uo Jeadde jou pip eyl sa1dojouydal
INOQe Pasiel SUI3JU0D dJe 43y

SININIWOD

8T0C dil 14VHda Y04 SLNININOD AT AYVININNS

(6T0ZdYI) ueld 2inosay pajessanu)

1

11

0T

SAID0TONHI3L ONISSIW™D



No. 42784 65

STAATSKOERANT, 18 OKTOBER 2019

S11 J0 1ed Se 1IN0 PaLLIed 3( }JOM
9y1 Aq papind aq ||Im woXsT JO 3|04
9Y1 pue suoliedo||e Ayoeded Jaypn4
‘0T 01 9suodsaJ 995

suonaipsianf bujuuoid Abiaua 412410
ut [nfasn Ai1an aq 03 uano.d soy (dn
wojjoq pun umop doy) sayavno.iddo
y10q buimojjo4 ‘sainypdiunw

aY3 $S0.2D S3LIDA 3]0J SIY1 33pIapun
03 A1100dp2 pdIdIUN “dY] Y1 fO
U0130433] IXaU ay3 Jof paiapisuod aq
pIn02 pup pajou sI uoi3sabbns ay |

‘pajou a40falayi sI uoisabbns ay
‘paujwialap

a4p 1aAnq pup Jain3o.d J1ay3 10y3

apbW S UOIIDUIWIIS( |DLIAISIUIA D

aJaym qujod ay3 1o Ajuo si 3f "aoup|pq

@ N pubwap pup Aiddns 1noqo si 4/ Y1

uol30J3uad A3 1531

01 01IDU3IS D 3pNJIU] [|IM SUOIIDISI
ainnd ‘0€0Z 03 dn mopuim dy siy3
ul [owiuiw aq 03 paaafoid aip 4y|
ay3 uo sasuanjful A3 "UOIIDIIPISUOD
01U] U3 U33q SbY WaIsAs ;amod
ay1 uo spg fo 1opdwi pup 3j04 3y

SIN3ININOD 410 "ON ISNOdS3H

86 J0 09 93ed

‘A81aua

9|qemauaJ ul Ajje1dads3 a4niny

9U31 Ul WOoys3 3|04 3yl uo udjis Sulaq
d¥| 9yl Inoge pasied 3J9M SUISIU0)

"JUSWUJIDAO0S |BIO| 4O JUSWDA|OAUI
1IN yum yoeoadde dn woioq e

Ul UOPp 39 ISNW dY| 3By} JUSWUIDA0S
|e20] Ag |esodoud e os|e si a1ayl

"WI0YS3 JO 3pISINO S1apinosd DIAIDS
juapuadapul yum jusawaindosd

103J1p J19y3 Suipn[ouod Jo uolnesauasd
-}|9S Jayo Jo} 93ueule Aj3oalip

03 JUBWUJIIN0D |BD0T JO} dpEW 3] 0}
suoisinoad 1eyy uoilsad3ns e sem auay

‘sisAjeue

S} Ul wayl spnjaul p|noys ddi syl pue
w3sAs odsuedy uedlIyy Yinos ay3

J0 Jed WJ0) UOOS ||IM S3|IIYIA 214399|3
18y} M3IA B S| 243y -

SINININOD

8T0C dil 14VHda Y04 SINININOD A AYVININNS

(6T0ZdYI) ueld 21n0say pajesdaru|

91

ST

14"

€T

TVHIN3ID 'd

This gazette is also available free online at www.gpwonline.co.za



GOVERNMENT GAZETTE, 18 OCTOBER 2019

66 No. 42784

papinoid papnoul aJe syafoid sy
‘sa8ua||eyd 34N02 3y} JO BW0IIN0
9y3 1dwa-a4d 03 30U JSpJO U]
‘pasodwi

S1IWI| S}UIBJISUOD SUOISSIWD

JO 92UBPIIIXS 4O UOIIB[OIA -UOU 0}
103[qns aq pjnom s3a3foid |eod 3y}
10 UOISN|oUl BY1 ‘PAUIIVUOD S| dY|
1JBJp 9Y3 Se Jey 0S U] “spuawadinbau
|EIUSWIUOJIAUD || yum Ajdwod

0} pa123dxa aJe s39(oid paindoid
RUETEEYY

1502 JO SISeq a3} UO PaJaPISU0d 3q
1SNW SIY] "S3SOD |eUOIIIPPE 1B SWO0D
ue|d 1502 1Se3| B WOJ} SUOIIRIASP
wm Jo syuswisn(pe ||y ‘pa1oN

“Xiw A84aud ay3 Joj suonedljdwi
pue syuawaJinbaJs waisAs

‘s3500 JunodJe ojul Supjey 1e paYoo|
97 ||IM puUE P3JOU S| UIDU0D dY |

'sa130|j0uy29) 2dA1-3Y 4oy

uey3 JadJie| yonw si 03 pasn si Woxs3
9|eas ay1 1eys st a3uajeyd ‘sueid

3y Suip|ing woJ} woys3 apnjdaud
j0U sa0p uoisod Adjjod sy
‘punoJe uiny pue uoneingiyuodal

86 J0 T9 93ed

's309[o4d yoamod 03 [e0d

9Jueuly 03 3ul||im 498u0| ou aJe
syueq se sa3uajjeyd Suipunjayl e

‘suoljesioyine

|ejuswuoJIAUS Sulpiedal
s9dug|jeyd [e8ajuaundayl e

‘syueld

Jamod pauij |eOd YUM paleldosse
10edwi yljeay pue suoissiwg e

‘uoljeuIquod Ad pue puim ‘sed
0} paJedw0d S1S0J |eUOl}IppE 3YL o
:apnaul
PasieJ uJa2uU0d JO SINSS| "UJSIUO0D B Sk
pasied sem juawisnfpe Adljod y3noayy
|BO3 JO MINIOOOT 30 uolsnjaul ay |

"UOI1EeSI|BIO| 401235 BY} U0}

poo3 10U S| 11 1By} P1LdIPUl SEM )l pue
UJI2UOJ B SE PISIeS SBM SI|0eMIUA
Joj ded yuswaundoud Jeah € syl

SIN3ININOD 10 "ON

ISNOdS3H SININIWOD

8T0C dil 14VHda Y04 SLNININOD AT AYVININNS

(6T0ZdYI) ueld 2inosay pajessanu)

8T

LT

1v02 4



No. 42784 67

STAATSKOERANT, 18 OKTOBER 2019

*suoiydafoad Auaus Asewnud

1€ $300] OS|e 14odaJ Sy *)0oo[Ino
Adenbape walsAs wual wnipaw
VSY3N O} Hwgns 03 uoiipuod
95Ud2|| J19Y3} 4O Jed se padinbai os|e
SI WOYST "UJ3IUOI SIY3 JO 3JBD S3Ye)
yaiym 1s93 ,Adenbape waishs, e
9pN|oul S3IPN3S |BIIUYID] dY| JO Jed
‘panosdde si 4y| paiepdn ayi

92U0 “YSYIN YHM UOI3e}NSU0D Ul
pamalnaJ aq [|IMm 0TOZdY| dY3 Japun
panssi suoIleuIWJI}3Q [BIISIUIA|
's309/o4d |e0d

pauodwi oy s 11 1eyl Sunedipul
InoyHm ‘s3aafoud [e0d 01 dUBJR)3.
EW ||IM dY| LeJp 3yl paiedipul
sy "Adjjod Juswuianog jsujede
pa31en|eAs 9q 03 aAeY PINOM dY|
91 Japun s3039[oud |02 pajodwil
3ulIapISuod Jo anjeA d1391e41s

93 {|e0d JO ddUEPUNQE UE SeY YSY

*Ajddns jo Ayunaas uisiwoidwod

noyum ,a1ep dois peap,, ay3 uo

9p129p pue s303foud asayy Jojuow

0} 9AeY |[IM JUSWedaq 9yl HSu e

paspul st s199foad asayy 4oy Suipuny

‘uolle|siSa| [eIUBWUOIIAUD

3uljieassd yum Ajdwods Asyy

SLN3ININOD 40 'ON ISNOdS3y

86 J0 ¢9 93ed

‘puewap
pa1o9foad ay3 Suireaw woys3 uo
10edw sy pue adus|jeyd siy3 uo 13inb
Sl d¥1 @Y1 1y} S| UJDIUOI BY] "UISDU0D
e se pasieJ aiam (Ayjiqe|ieae pue

1502) S23u3||eyd |02 JUBLIND WOXS]T

*lamod

03} |e0D JBPJOQ SS042 40} MINOOIE
JO UOI1eUIWIDISP [BLIDISIUIA BYL e

‘Jamod 03 |eod |e20|

JO MINI00SGZ 404 panssi Ajsnoinauad
UOIJBUILLISISP |BLIBISIUIN [Ny 3YL e
:9pN|oul 0} PASeaJdUl 3q UOI}RIO||e
9y1 1ey3 Suipuewsap aJse Asyy
‘uoisn|aul siy3 pawodjam Aay 3|1y
‘[e02 JO MINIOOQT 3O uoisnjoul syl
payoddns oym asoy3 os|e aJe aJayl

SINININOD

8T0C dil 14VHda Y04 SINININOD A AYVININNS

(6T0ZdYI) ueld 21n0say pajesdaru|

0c¢

67

This gazette is also available free online at www.gpwonline.co.za



GOVERNMENT GAZETTE, 18 OCTOBER 2019

68 No. 42784

‘paJ4ndul 3q S350 3deyealq p|noys
‘puny aNUIASJ [BUOIIRU DY) pUE
woys3 uo ey} 4o suoned|dwi pue
91Ep 03 SJUBWWWOI JO IXSIU0D
91 Ul 1 PaY00| 9 01 Sey 3|Isny|
pue 1dnpa|A Jo uona|dwod ay) dois
0} |esodoud ay] ‘paniwwod Apeasje
aJe 3|isny/idnpa|A 1ey Alljesu

9yl uo paseq si yoeosdde unQ

"2}3 SJaJnyoejnuew

Aqg swied a1en3ueISqns

0} ‘pldom ay3 uj aiaymAue

(€ Ajjeapi) @ausiiadxa 329foud
|euoiyesado auo 3sea| Je uo paseq
90 1Shw S1Y1 ‘pasIA3J 3 03 S1S0D Y}
404 ‘suondwnsse ay3 ui papnoul

SI 373H O WJO} BY1 Ul |BOD JBUES|D

10y uswdojanag

$92JN0S9Y WnNa|oJ1ad pue

|[eJaulA pasIARJ e y3noJyl sanssi

As03e|n3a1 103095 |BOD Y} SA|0S3U

01 3u1}00| 0S|e S| JUIWUIIA0D

SIN3IINOD 40 ‘ON 3ISNOdS3d

86 J0 €9 33ed

9y pue wos3 4o sa8ua|jeyd |eldueul}
93 ‘suollels 9sayy wody Aisus

J0 1500 3y 's924nos ASuaua ues|d
Jadeayd, wouj Ayoedes [euonippe
1suleSe pamalnal g 03 INQ PaJPISUOD
9Q j0u Syun 3|Isny pue Idnpa

JO JapulewaJ 9y} Joy si [esodoud

9y "pa8ueyd aq p|noys 3|isny

pue 1dnpaA Jo uonajdwod ay3 punoue
suonidwnsse sy} 18yl M3IA B S| 39y

"(90n) uonedyisen
|EOD PUNOJ3JBPUN JO UOISNPPUIBY] e
‘340daJ |¥d3 9Y3 Wouy pasn sem
1eYM UBY] JOMO| 3JB YDIYM S3S0D
1S931e| 9 01 pIES Sl JeyMm pajiwgns
Ja11ddns pue Jainjoejnuew
1uawdinba uonesauald
|e0d BUQ "S1502 419y} Suipnoul
dyl dy3 ut sa18ojouydal (313H)
uoIssIwd Mo| ‘Aduspiya ysiH e
:9pnpul 3say |
.|B0D Jauea|) , Jo uoisnjoul
9y3 Suipsedau 1y3nos sem Ayue)

SININIWOD

8T0C dil 14VHda Y04 SLNININOD AT AYVININNS

(6T0ZdYI) ueld 2inosay pajessanu)

[44

1¢



No. 42784 69

STAATSKOERANT, 18 OKTOBER 2019

01 pP21oNpu0I 3¢ OS|e ||IM SIsAjeue
AARISUSS *saIpPNIS [BIIUYIR] BY]
WwJojul 03 pash aJe pue Woys3 Wodj
paule1qo uaaq aAey suolydafoud
9ouewuJoyad jue|d |enpiaipul

1ng Jojedipul |nyasn e 1snl s

(1on9] 21889433e 9Yy3 18) 43 WO ST

" "IX93U00
A313ud ay3 puoAsq paJtapisuod

90 0} 9ABY OS|E ||IM S3550| qOf
‘ue|d A3uaua snoinaud

9y3 ul uedsayl| pajnpayas o3 Jold
pa1unodsip usaq jou sey Ayoeded
9yl asnedaaq Ajddns jo Ajlunaas
9y} asiwosdwod 0} |eruazod sy}
sey SujuoISSILIWOI3P PAILID|DIIY

SIN3ININOD 410 "ON ISNOdS3H

86 J0 ¥9 93ed

940J249Y3 S| 43 9y "pa3ydafoud s| 1eym
uey} JAMO| SI 43 |EN3JE JU3LIND Se
annsiwido aq 03 pies aJe suoidwnssy
"d¥l }edp ayi ul 4v3 (4v3)

Jo3e4 Aljigejieay A3iaug uonesauald
woys3 ay3 Joj pasn suondwnsse
Suipse3au pasies aue suIa2uU0)

*Jamod
peoj| aseq 104 paau ay3 Se ||am
SE S9I}IUNWWO0D PI1I9}4e Ul SISSO|
qol |eiauajod 1noge aJe SpU3aWW0d
959y} WOJ} pasied suIaduod
9y ‘sjue|d samod |e0d Jo
Suluoissiwwodap ay3 Joddns jou
Op }BY1 SJUSWWOD OS|e Je 3J3Y] e
‘|eod Jo syoedwi yeay
pue 33ew1|d IN0ge aJe SJUIWWO0D
959y} WOJ} pasied SuJaduod ay |
‘syue|d 9say3 o Suluoissiwwodap
9y} yoedy 1sey 03 sjesodoud
9J€ 3J9Y3 1Y JUSIXD 9Y3 0}
sjue|d ay3 Jo SujUOISSILLWOIIP Y}
1oddns 1eyl SjUSWIWOI dJe AUBY] e
"SM3IA JUJIYIP paldeIIe
91| JeaA - 0G J13Y3 yoeas pjnom 1eys
sjue(d |e0d JO SuUlUOISSILIWOIBP Y|

‘|lesodoud ay3 40 pasuenpe
SuoseaJ 9y} 4o swos aJe 1odal JId|

SINININOD

8T0C dil 14VHda Y04 SINININOD A AYVININNS

(6T0ZdYI) ueld 21n0say pajesdaru|

ve

€¢

This gazette is also available free online at www.gpwonline.co.za



GOVERNMENT GAZETTE, 18 OCTOBER 2019

70 No. 42784

w3sAs e una 01 Aiessadau Ay|IqIxa|4
9y3 sapinoad 3 pue Ajjeqo|3
wm [2N} UOIHSUBJ) B PAJBPISUOD S| SBD)

‘anoqe Gz 995

94l

10 pud Yydeau uoos ||im syue|d [eod
J0 10| e 1ey) st Ajjeas syl ‘ssad0.4d
dYl @Y1 JO 2pISINO SuOI1e}NSU0d
pue sisAjeue pajie1ap 10} dy| Jelp
ay3 ul |esodoud ay3 Uy ‘1X3U02
A313ua ay3 puoAaq paJapisuod aq
031 9ABY ||IM S9SSO| qOf "1 YUm 3)]|
Suoe|das puoAaq suondo je 3oo|
1snw syue|d Jamod jo umop 3uiso|d
J0 3 nsau e se 1oedwi 21WOU0I3 pue
sasso| qof |elpuajod Joj uoin|os ay |

"1snqo.
s ueld pasodoud |eulj ayl ainsud
SIN3IINOD 40 ‘ON 3ISNOdS3d

86 J0 §9 93ed

sem se3d Jo uoipoeixa ay] "A3iaus
uea|d Jou uoido 3507 1se3| Jayllau
9( 03 pasiiId sem ses Jo uoisnjpul ay L

"}no paseyd aq ||IM Si0lesaudd
Jamod 3u3sixa a1aym 03 42502

9q 1shw Ayoeded uoljesausd mau
1ey3 si |esodoud ay] ‘uolysuesy isnf
e 10} dY| @Y1 J0 uonejuswsadwi ayy
03Ul Juauodwod |eneds SuPnpoJlul
Aq AJysnpui |e0d 9Y3 Ul $3550]

qol ssauppe 03 apew s| |esodoud y

‘leneaydn |ejpos pue uswAojdwaun
‘sumol 150y3 Jo uoleasd ay3 Juanaud
05 Sulop Ul pue SIaP|OY3 LIS ||B YIM
JJ0-UBIS 9A1109449 dA3IYDE 0} payde.]
-15e} 9 ISNW SUlUOISSILIWOI3P By}
Ag pa310944e S IUNWIWOD JO SISAjeue
10edw| 21WOU029-0120S pPa|Ie1ap

e pue 403935 SIy3 ul saahojdwa

40 ulj|jsaJ e pue 101235 [e0D

9y3 ul $as50| qof ay3 Jo uoIeIapISUO)

'S9)BOIPUl dY| Hedp

931 1BYM UBY] JBUOOS paJinbai agAew
Awoeded jeuoinppe Jeyy pooy|ay)|
9Y1 YHM WOo3S3 WoJ} pauleiqo
suoldafoud ayy Jad se Suinoadwi Jou
SINININOD

8T0C dil 14VHda Y04 SLNININOD AT AYVININNS

(6T0ZdYI) ueld 2inosay pajessanu)

LT

9¢

S¢

SV9



No. 42784 71

STAATSKOERANT, 18 OKTOBER 2019

‘pazou st jesodoud ay |

uJadu0d SIy1

SS2JPPE ||IM UB|d 4n3dNJIsSelju| sen
9y] 2d0ds papuaiul S} 10U SI SIY3}
9s5nedaq s|1e1sp uollejuaws|dwi
91 JOA0J 10U ||IM dY| YL ‘8T 39S
(o11sswop uana

J10) uoi3aJ-gns ayl wouy sed padid
JO ‘sen |ednieN palanbi] payodwi
Sulaq ‘Wil wnipaw-poys

9Y1 ul 3|gejieAe aJe suoizdo om|
‘Aioydaleny

uoI3NpPaJ suoissiwe pasodwi ay3
UIYHIM SI dY| 1eJp ayl ul paulejuod
se3 ay3 JO 1UdIX3 AY] "S|aN} |ISSO4
J9Y30 uey} Jaues|d s 3| ‘Jauuew
9AI109449 150D B U] dARY 9M 1]
SLN3IINOD 40 "ON ISNOdS3d

86 J0 99 33ed

‘sed
J0 $3500 Juodwi y3iy Ajjennualod
0} 2Jnsodxa ay3 a1ediw
Ajpueaiyiugis pjnod siy| “3ayew
8upuejeq e pue peaye-Aep
e JO Jey3 0} Jejiwis wJoje|d e uo
,Bunud swiy [esy, Jo uolPNPOJIU| e
:uonejusws|dwi
Sulnp paJapisuod aq pjnoys
3uimo||o4 ay3 ‘siy3 3sulede a1ediiw
0} ey} pasodoud sem 3| ‘uIa2u0d
Jo juiod e se pasies sem sao1d
se3 payodwi jo ANjejon Ajpy1 ayL

*d¥| @Y1 ul s|ie1sp uoneluswsa|dwi
129|424 01 1s9nbal e s| aJay3 ‘aiow
90UQ ‘sauljawi} dy| padesiaua ay3
ulyum aanianaisedyul sed jo Ayljige|iene
Aj2¥1] ay11noge pasies sem uoine)

"dY| 9Y3 Ul pa303|42J 9q 03 UOIIBWIOU]
SIy3 Joj apew osj|e s| 3sanbaJ y "sed
JO 924N0S 3Y3} UO PIS|el Sem UJddU0D

‘ue|d papusWWOI3I

9y} Ul pa3d3|4a4 S 3y [BOD 3y} 4O dOo}
uo ses asnoyuaalg [euolippe ue se
P3MBIA SEM 1 J9A0DIOIA "JUSWUOIIAUD
3y} 0} |njwJey aq 0} pangJe Jayuny
SIN3ININOD

8T0C dil 14VHda Y04 SINININOD A AYVININNS

(6T0ZdYI) ueld 21n0say pajesdaru|

0€

6¢

8¢

This gazette is also available free online at www.gpwonline.co.za



GOVERNMENT GAZETTE, 18 OCTOBER 2019

72 No. 42784

SIN3ININOD 10 "ON

86 J0 £9 33ed

‘Aydeded sed ay)

J0 pa123adxa aq p|nom 1eyy sdois/1iels
JO Jaqwinu pue si03oe) Aypeded
pajedidiue ay3 SuipJedas uonewJoyul
|euonlippe dy| ayi ul spnjoul

"Pa103442 9q ||IM pPUB PAIOU SI SIYL 01 pue JapIsuod 03 1sanbal e s| aJay|

‘pasodoud aiom
04pAy |jews pue 23e103s ASiaua
‘dSD se yons pasodoud a4am sed
ueyy Jay3o A34aua s|gemaual sy}
Supuejeq Jo SpOYyIoW DAIIRUIDYY e
A3ojouyday sed yum
pajeposse sysid Ajddns pue ao1ud
ay3 a1ediw 03 9|ge saidojouydal
98eJ03s AS4aus Jo/pue
uolleauasd a|jqemausl 9|qIxXa|}
950U} 03 USAIS S| UOI1BIDPISUOD
J91eaJd jeyy pasodotdsiy e
‘sed jJo uoisn|oul
91 40} UJIDUOD B Se PISIBI SUIM Jjlie
‘paysiam aJse suonndo  Aud1430919 Y uo pedwi Aj@YI 8y pue
Ajddns seg3 ay3 usym paJapisuod sed Suipyodwi Jo 3nsaJ e se aunsodxa
3q ||Im pue pajou si jesodoud ay | 91ed 98ueyoxa ay | -

'219 uollelauas sed
9AIsuadxa Jo naj| ul 93eu03s ASisua
JO Juswaseuew apis-puewap
"9°| SAINSEIW dAIIERUIDY|E 3SI|1IN
0} POMOJ[B 3 P|NOJ SIBWO0ISND) o

ISNOdS3H SININIWOD

8T0C dil 14VHda Y04 SLNININOD AT AYVININNS

(6T0ZdYI) ueld 2inosay pajessanu)

[43

1€



No. 42784 73

STAATSKOERANT, 18 OKTOBER 2019

‘paloN

"papnjaul 3q ||Im U Xiw

A843ua ay3 uy Jesjonu Jo uoisnpoul

9y} J0} SISeq punos s| aJay3

249y "Jeajanu o1 saijdde swes ay3

pue “Jay3o ay3 Jo uondo A3ojouydal

9UO JO UOISN|IXd 3Y3 0} SE padueApe

90 1ShW SISeq |eUOI1BJ YINS i/ 033

_ Jesjonu sapnjaul 3eyl xiw A8iaus

mm ue uo paseq s| Adljod Juswuianon

"JUBWdO[aAdP UB[d 3JNIONJISEIU]
seo ay} jo yed se auop 8ulaq si syl

'9A0(ge T¢ 995 0S|y "pajou Si siyl

SIN3ININOD 410 "ON ISNOdS3H

86 J0 89 a3ed

‘sed pue |eod ‘9|qemaual

0} paJedwod se 9|eas Ajddns

40 A11und3s e uo y3iy Suneds Jespny
J0J 95SeD B 9pewW SJUSWWOD JaY10

pa1e2]uNWWOd Sem
auop ApealJje sa1pn3is UO UOIBWIOUI
9Jeys 03 Ssauul[|im B pue pawod|am
sem Aiysnpuj seg ay3 uo sajpnis aJow
10Npuod 0} eapl 3y} pue pasodoud sem
spadxa Asysnpul sed yum uoleynsuo)

‘wea} Sulj|apow |ed1uyaIal

9y3 Aq UOI3BJIBPISUOD 10} ,UOIIeWIOUI
1s931e7,, paniwgns Jaiddns

1uawdinba uonesauan *uodal |Yd3
9y1 ul 1ey3 03 paJedwod sajdojouydal
sed ay3 Jo awos SuipJedal uoljewJojul
1S91E| J9PISUOD P|NOYS dY| YL

SINININOD

8T0C dil 14VHda Y04 SINININOD A AYVININNS

(6T0ZdYI) ueld 21n0say pajesdaru|

9¢

S€

143

€¢

V3TONN

This gazette is also available free online at www.gpwonline.co.za



GOVERNMENT GAZETTE, 18 OCTOBER 2019

74 No. 42784

*dY| JeJp 3Y1 UO UoIIe}NSUOD

ay3 jo ped se pajwgns

u33q dABY S3IPN1S [RUOIMPPE ON
"}JJodaJ 3jeJp 3y} jo Juawdojanap
ay1 Sulnp “Jeajpnu Inoge wea}
3yl 01 3|qe|leAR dpEW S3IPN]S ||B
paJapISU0d sey wea} |ealuydal ayL

"UOI}BIDPISUOD J3PUN S3IS0j0UYID)
||E 404 S1502 3[2Ad 9417 JUNOIdE
01U S9{E} [9POW [BJIUYID} BY |

‘PaUOISSIWWOI3P

Suiaq aue sjueld samod 1sow

uaym Qg0 3s0d paulejuiew si xiw
A313u3 3y} a4nsua 03 uayewIpUN
9q 03 sisAjeue pajieiap Jo} p3||ed
dYl 1jeJp ayl eyl uosead siyl 1oy si
1] ‘onss| 3ujwiy e Jo aJow si 3 ‘Aajjod
03 UOI1D]PBJIUOD U] JOU 3104313y}

s Jeajonu woJy Ayoeded jeuonippe
M3U JO 9dUdsqge ay ‘spuawadinbau
wa3sAs pue puewsap uo

paseq aJe walsAs ayj 03 suollppe
Arpede) ‘uoipasse s1y3 sp1pesuod
0€0¢-0T0CdY| "9sed ay3yjou sisiyl

SIN3ININOD 10 "ON ISNOdS3H

86 J0 69 23ed

"Jea|2nu 03 spaedau

yum siahAe|d Aiysnpui pue siapjoyayeis
snolieA Aq sieaA ay3 Jano pa1dnpuod
ua3q dABY 1BY] SAIPNIS By 03Ul

300] 30Q 9Y3 1By} PAPUIWIWOIA S|}

*Jeg|dnu Joj pied 2o1id

1Ua44Nnd 3y} 01Ul 3jIng 39 p|noys siue|d
Jamod Jeajanu SujuoISSILIWOIAP JO
1502 24n1Nn} 9y} 1Y} PaPUIWIWOIA SI )

8007 0 Adrjod JesjonN pue

daN 3y3 01 uondipesluod ul st Aypeded
|euoiyippe mau pasodoud ayy wouy
Jea|2Nnu JO UoISn|dXa 3yl 18y} ples s}

SININIWOD

8T0C dil 14VHda Y04 SLNININOD AT AYVININNS

(6T0ZdYI) ueld 2inosay pajessanu)

6€

8¢

LE



No. 42784 75

STAATSKOERANT, 18 OKTOBER 2019

‘349090

91| ‘que|d Jeaanu e 40 1502
|euonesado pajerdaudap Ajny ayi
Y1IM pasnjuod ag 3ou pjnoys syl
‘uollesauad Jo 3509 |euidiew sy}
91eW13159 03 sjue(d Jeajanu Jo 1502
a3 1noge uonewsJoyul jo Ayus|d
0s|e Sl 943 ‘PaYs!|geIsa ||om

S| 9W0231n0 3y} pue syue|d Jesjanu
104 d4Y UE panssi woXs3 £00¢ ul

“xiw A343ua g0z 350d ay1 jo ped
Se S|le19p ulle paxoo| 3q [|Im SIyL
'0€0¢ 150d Ayoeded

JE3J2NU M3U Sp|ing ey} OLIeUaS

e sl 9Jay} Inq Q€0 240429 ysnoaya
SaW 09 Je3ddnu woJy Ayoeded mau
ou ‘suondo Jaylo 03} uosiiedwod
ul ‘uoilesauasd jo 1s0o |euidiew
9AIB|3J 3Y3 03 3nQ "JBPISUOI p|noys
|[9pow |ea1uyd3} 3y} sa18ojouydal
93 O 3UO Se papn|aul S| Je3|dNN

‘0s op 03 Ajjunjioddo sy aney [|Im

Asy3 pue 1auiqe) jo annnedouaud

ay3 I d¥| aya jo 1uawiasnlpe Adljod

SIN3IINOD 40 ‘ON 3ISNOdS3H

86 J0 0£ 93ed

*Je3)2Nnu Wodj Jamod Jo 1502 3y}
ulenase 0} Aem Ajuo ay3 aq o1 pies

SI YoIYM S3|qBMBUS JO 3SED BY) Ul 3|
d4¥/14¥ 1amod Jses|anu 01 Juswiedag
9y3 Joj |esodoud e s| a4yl

‘'sed pue sa|qemaual

40 3S1SU02 Yd1ym ue|d juaand ay}

ueyl sqol aJow 21eaJd ||IM Je3|dnu eyl
paiedipul os|e s 3| ‘9|dwexa ul 3sed

e Se Pa2UaJajad SI 8149090 WU} uo|
91 Ul 1502 1SB3| dY3 Se Jeajanu apn|dul
pInoys 4yl ay3 1ey3 pasodo.d si y

*BI1IJY YINOS 03 SuJN1aJ wua3-3uo)
yaMm Juawisanul Suipnjoul sadejuenpe
21WOU023-0120S 93ny Yyum A3iaua

J0 924n0s ues|d e s} uanid ASuaus
JE3[2NU 3PN|dU| 0} PAPUIIXS 3 IShw
1uawisn(pe Adljod eyl pasodoud si 3
SINININOD

8T0C dil 14VHda Y04 SINININOD A AYVININNS

(6T0ZdYI) ueld 21n0say pajesdaru|

[4%4

v

ov

This gazette is also available free online at www.gpwonline.co.za



GOVERNMENT GAZETTE, 18 OCTOBER 2019

76 No. 42784

*A30jouyoa3 jou

pue suolin|os a4ndoud o} |esodoud

93 Yyum aul| ul uonejuswajdwi

Japun paJapIsuod aq ||Im SiyL

H._V "Pa10OU SI JUBWIWOD 3Y |

‘payioddns 4o paijlian

90 10U p|noJ 3snh o4 pasodoud
uoljew.oul Yl JO SWOS "dY| dy3

40} pasn s 4SD 404 UOIIBWIOUI 153)e]

91 € 995

*A30j0uyd33 10U pue suolin|os
94nd0ud 03 [esodoid ay3 yum aul|
ul uoljeudWS|dwl JapUN PaJSPISUOD
- 90 ||Im s1y] "palou si jesodoud ay |
SIN3IINOD 40 ‘ON 3ISNOdS3d

86 J0 T/ 93ed

Joj suoseau se pay3iysiy ale
suollesado walsAs o) 93el03s Aianieq
40 s)yaUa(q |euoIPPY 'SeS yum
S3]qemaual Jo jey3 o3 a|qesedwod
pue dA13119dw02 3502 3UIW023q

sI ASojouyoay a8eJ03s Aiarieq

YHM $92JNn0S 3|gemaual wody A8iaua
J0 1502 3y} 18y} 3n0 pajulod sem 3|

‘S}@)Jew |euoljeuJdalul pue S uo
paseq 21ep 0} dSD 104 S9AIND Sujuies|
91 J9PISU0d pjnoys Juswiiedaq

ay3 pue ysiy aJe dy| Jelp ayy

Ul pash S1502 dSD 9yl 1eyl pies st i

‘suolesado yons 4oy paJnidnils

SVdd Yum ‘saiyoud puewap

Bupjead 4o 4w prw ‘swwesdoud
peo| aseq ay3 ul dSJ 40 Juswaindoud
9yl mojje 03 s| |esodoud ay] ‘uoiIn|os
e 1nq ASojouyday e Surindoud

puoAaq o3 pue yusawaJindoud

puswe 03 |esodoud e s| 4oy

*S92IAI9S Aue|(due apinoud

03 AJjIqe 3y} Sey 1l ‘sajgemausal
J9Y10 I|un pue uead sl 4dsJ eyl

S| paoueApe Jusawndie ay] "ela}ld
1500 15e3| 11} 30U S0P 11 YSnoyy uana
dSD JO uoisnjoul 8y} J0) pew S| ||ed
SINININOD

8T0C dil 14VHda Y04 SLNININOD AT AYVININNS

(6T0ZdYI) ueld 2inosay pajessanu)

14

Sy

144

5174

3OVYHOLS
Ad3LLVE |

dSO 'H



No. 42784 77

STAATSKOERANT, 18 OKTOBER 2019

v8

SIN3ININOD 410 "ON

86 J0 ¢/ 93ed

Jaquinu 3ujpels e se

Juswedaq ayl Aq paniadal Apeaue

suoned|dde asn oy |esodoud e os|e si

949y "UOoI1LeI0||E |ENUUE BY]) BSEAIIUI

0} S| |lesodoud ay] ‘panlLIe sem

‘pasodosd  AMIAIOOZ $0 ded uojeausd pappaquia

Se PaMBIIA3J 3] ||IM UOI1ed0||e 3y L 9yl moy uo 1y3nos 3uiaq si Ayuepd

‘pPasn aweu uowwod

e Sl YdIyM uol1etauasd painqguisip

0} paJJaja4 3q M ey} |jesodoud

9U3 YHIM pPawWwod|aM SEM UOIeIauUa3

‘pajou s [esodold pappagqwa JO uoisnjaul 3y
‘uolneauad

pappagquwa 404 UOI1BIO||e Y}
yolew o3 uoledole adesols A31aud
9t 93§ painquisip 4o} |esodoud e s| aJay]

*aAINd

gulusea| ay1 yum Jayiasos saianeq

101502 15918 1€ 00| JUswWedaq

9y 93§ 3y3 1By} papuswiwodal si

"93eJ 15ey e 1e 3ul||e} aJe s901d 3y}

Se dYy| |eul} 3Y3 Ul papn|oul 9q 98e403s
A313u3 1eyy pasodoud si 3| “dy|

91 ul 28eJ03s AJa11eq JO UOISN|DUI

ISNOdS3H SINININOD

8T0C dil 14VHda Y04 SINININOD A AYVININNS

(6T0Zd¥I) ue|d 22in0say pajessaqu

0s

61

114

Ly

ASDYINA

J19VM3INIY/NOILVYINID

d3ad3aging 1

This gazette is also available free online at www.gpwonline.co.za



GOVERNMENT GAZETTE, 18 OCTOBER 2019

78 No. 42784

86 J0 £/ 33ed

uoilesauasd

-}|9S pue uoijeJauas-02 |elISnpul Joy}

dpew aq os|e 3snw uoisinoid 1eyl pue
paseaJoul 9q uolleauasd pappaqua

0S 993§ |[enuUE 3y} 1By} PIPUSWWOIDI SI ]|

‘JjoU J0

uoI1ed0||B dY| dY3 Ul papnjoul aJe Aay}

"10y uone|ngay AldL109|3 | JayIByM AINOT Ueyl Jaieaus ale 1eyy

3Y1 Y1IM 3Ul| Ul UOIIRIASP |BLIDISIUIIA suol1e||eISUl UOIIBIBUDS pappagquwd

B P23U |[11S |[IM SUOIje|[|elSul 3Say | ay3 SuipJe8aJ susaouod aJle aJay]
sIy1 aquosald Jou

S90p dY| @Y1 "UO0IINUISUOD YL YUM -

aul| Ul ‘30U JO Sy MO||e 01 JBYIaym ‘passaippe 10U sem MIAOT ueyl
anzedosaad ay3 aney sanyijeddiunw - $s3) 404 plud 9yl o0luo 3uipaapideq pue
1ey3 st aouels Adjjod syt spl48oJoiw 1eyl 3no pajuiod sem |

‘ded uollesauasd pappagquia

"d¥| 40 Med jou 2404343y} 93 Jo 1ed 3¢ J0U SUOI}IBUUOD

pue 3uisuadi| wodj }dwaxa ale 3say | p143 4J0 ay3 1eyl pasodoud sem 3
*1edA Jad ymou3 papunodwod

B 1SE3| 1B 3q P|NOYS 343y} ‘sujewal

ded ay1 JI eyl pasodoid mala

Jayiouy "ouejdwoduou e 38einodus

p|nom uoiesauad pappaquia

0S 995 uo ded e 1ey} UJddU0I B SeM 243y

SIN3ININOD 10 "ON ISNOdS3H SININIWOD

8T0C dil 14VHda Y04 SLNININOD AT AYVININNS

(6T0ZdYI) ueld 2inosay pajessanu)

SS

145

€9

[4°]

1S



No. 42784 79

STAATSKOERANT, 18 OKTOBER 2019

‘udyenapun aq 03 YoM

pasodoud ay3} jo Jed se uayepapun
9q ||Im syue|d Jomod woys3 p|o Jo
Suluoissiwwodap o1 anp 3edw sqof
|elzualod yum Jayiado1 00 4eah

03 dn poiad ay3 Joj uejd pasodoud
|eul} ay3 4o sisAjeue siaquinu qof

anss| uojjeuawa|dwi ue si sy}

‘S\Y|3 03 PUIIX3 30U S0P dY| dY3 JO

2d02s ay3 JuaAa Aue u| ‘3uldia4ad S|
uolisanb siy3 0edw |BIUBWIUOIIAUD

@.—H yo1ym 3uipaedas Ajlued pasn

‘anbiqwiezol ul esseg eioye)
Buipnjoul ‘123foad 19p10Qg-55042
Aue 03 sajdde swes ay] ‘pai1oN

Nm ‘PSION

‘lesodoud siy1 yum auy)
ul sI yaiym ssaooad uoiresysidal aya
Buisijeuly jo ssasoud ay1 ul YSYIN

SIN3ININOD 410 "ON ISNOdS3H

86 J0 ¥7£ 93ed

‘8uluoissiwwodap uodn salIUNWWOD

uo 1oedwi pue SaIHUNWWOD

uo 1oedwi wia3-3uo| ‘yuswdo|aAap
Ajlunwwod 03 uoizejas uj Jejnaiped
‘d¥d1 @Y} Jo 3uawdojanap ay3 o3ul
paJ03oe} Sem uolleald qol Jayiaym
- JiJauaq/auswdolansp Allunwwo)

‘JuswaJinbau siyl

SuJaA0g 1By} JJoMawel) aAIle|SI3I)
93U} YHM 3Ul| Ul pa3ONPUOI SEM
10edwi [BIUSWUOIIAUD UB J3YIDYMN

‘Ayjigeisul
|eaiyjod s,03uo) 01 anp 323foad
eduj| 1suieSe uoined e sem aJay L

JamodouipAy
|lews Suiioddns Joj spew sem |[ed

'sieah om)

Ul M3IA3J dY] 3IXau ay3 ul Ajujeysaoun
2JnpaJ uyeuapun Ajpuagin

S| UOIJBWJOUI JUBJIND pUE d}eJndde
24n3ded 03 y40Mm 1eyy pasodoud sem |

SINININOD

8T0C dil 14VHda Y04 SINININOD A AYVININNS

(6T0ZdYI) ueld 21n0say pajesdaru|

09

69

89

LS

99

4IMOd
OYdAH X

SINIWINOD ALIEVIOT

This gazette is also available free online at www.gpwonline.co.za



GOVERNMENT GAZETTE, 18 OCTOBER 2019

80 No. 42784

'9JN10NJ3S 193JeW aY)
10 9A11039dsaudl puewap pue Aiddns
Supuejeq Ajuiew 1e s)o0| 23e3s siy1
1€ dY| 'S uonsany 01 asuodsal 995

‘payoddns s| syjuswadedus

J3Y10 WoJy doeqpasy apinosd

0] }e14e394235 9y} Joy |esodoud

9y "3uapisald ay3 Aq pasunouue se
0} papuaiie Sulaq aJe saNnss| Woys]

‘3w 9|ge1INs e 1e wea| yse] ayl
JO SIaqWIaW PalsaJtalul Joj paguede
3q ued pJesal siy3 uj uoneuasald

"jueAd|aJ pue aienbape s| asuodsal
2JNsud 03 IsISse ||IM uojsuedx3
"939|dwodU] SpeaJ uolsaND

SIN3ININOD 10 "ON ISNOdS3H

86 J0 G/ 93ed

¢ UDAI3 U93q uoI3eIPISU0D Aue
— Ansnpui A11914399]9 ay3 Jo au4ning

*1a11ew

sy uo 3ui3e3ua Apeauje ‘wea)

yse} apes3umoq s3uiney udiaianos
9Y3 JO JJOM 3y} WU} Ieqpas)
9pIA0Jd UOIHPPE Ul PJNOM 1BLIE}JIDS
91 ‘pasied sjujod ay3 01 puodsal
PINOYS 3A0D 3]1ym eyl paaJde

SEM }| - [9POW SSaUISN( 3|geuleIsnsun
"uol|[1q00tY ‘S|2A3] 393p Y31y

sy AjJejnoiJed ‘suoissnasip ul ainieay
pInoys Ayljiqesul [eloueuly s, Wos3

‘suoljedjdde

Jj14ey 104 suoyedfjdde jo uonejuasald
e pasodoud :uorjewJoyul siy3 4o

1Y31s aAeY 0] JUBM PINOM — 24N1INJIS
J41JB11UBJIND pue SI0BJIU0D dd|

“J9MeyY)d
Suiu ‘saauiw Suidiswa yoe|g
:s913un0ddo JO SMO|41N0 JIWOoU0I]

SININIWOD

8T0C dil 14VHda Y04 SLNININOD AT AYVININNS

(6T0ZdYI) ueld 2inosay pajessanu)

79

€9

9

19



No. 42784 81

STAATSKOERANT, 18 OKTOBER 2019

SIN3ININOD 410 "ON

*ddo Jo yun yad pasn ASuaus

W04} Udas SI SIY] "umop Sujwod

S| Ayisuaiul A}I014309|3 3y} 1ey
S91eJIpul OS|e eleq "pPasi|eaJ uaaq
j0U sey QTOZ Ul padafoid puewsasp
1BY3 SWJIJU0d WoXs] Ag paJinseaw se
pue paulelqo elep |eJLI0ISIY |BNDY

‘pasunouue se

padeSua aq ||Im SIap|OYD3elS SNOoLIeA
‘YNOS Ul P22UNOUUE Se pue Woys3]
yam Suijeap ssad04d e S| 943y L

"€9 UoI13SaNY 03 asuodsal 935
ISNOCS3Y

86 J0 9/ 93ed

¢Ad1IR9d INOYUM

1135 2Je sa1unWwod Auew eyl
UaAI3 ‘paseasdap pey Jo 3uiseasdsp
SeM puewW=apP 3yl 12yl UOISN|IU0I

B 1B DALIIE JUBWUJIDAOD PIPp MOH :plid
|euolleu ay3 uo puewsap 3uiseadag

‘8uluI2U0d
9J9M WO ST 3B SIDJOM 000 LT
JO JuawyduaJial pasodoud sy

‘(Ajddns jo Ajunaas

104 paJinbaJ xjw uojeauad
A313ud 3y3 uo sdunoual

0} Jayied 1eym saonpoid oym
QUIWIAP 03 dY| aYy3 Jo asodind
10U) sajgemauad Supnpoud ul
9|04 S,w0Ys7 :1odaJ Je|paN ayl
ul 3uizou Joj anssi a1eedas 0S|y
pue {sajqemaual

SpJemo} Suinow Jo ssa304d By} jo

1ed 99 91042439Y3 p|NOYS Woys]
101095

A343us ay3 ul Ajodouow sy
Aolus 01 anuuod pjnoys woys3
184} M3IA 3y} JO Sem Jnoge

:S9|qemauaJ Jo Jaonpoud e se woys]
SIN3ININOD

8T0C dil 14VHda Y04 SINININOD A AYVININNS

(6T0ZdYI) ueld 21n0say pajesdaru|

L9

99

59

This gazette is also available free online at www.gpwonline.co.za



GOVERNMENT GAZETTE, 18 OCTOBER 2019

82 No. 42784

udeIBPUN B ISNW SIIPNIS Pa|IeIdP
Jo Jaquinu e ‘0g0z 1sod xiw A3usua
9y1 ui 98ueyd uediyiudis ayy 01

anp 1eyl saiels Ajjenyoe podads sy

‘weay Suljjapow [ea1uyd3} Y1 WO
Moddns yum A31au3 jo uswiedaq
9yl Aq pajidwod sem 1iodaJ ay |
"1SISSe ||1m pajuasaud

Se S1u93u02 1Jodad ay) 01 dJuUeAd|DJ
pue 31sanbaJ ay3 jo uoisuedxa

uy "Jes|d jou si 3sanbau ay |

3uisn

2Je am A3ojopoyiaw ay3 moj|oy
Pl4OM 3Y3 Ul S311|1IN 1SO|A| ‘duUeINSSe
Anjenb oy siadojanap sOx31d

se [|am se 13YN ‘HISD Aq payiien
Ajzuspuadapul aiam pasn indul

19S B1EP PUE S|9pPOW UOE|NWIS 3y |

(anssi 4yl Jo uonesauas e Jou) anssi
uoninquIsIp e s yarym ‘awwesgosd
UOI1BD1J11309]3 BY1 Japun passauppe

3uiaq aue ssadde Jo sadud|leyd
93 1eY1 pPa10U 3q OS|e p|noys 3
'ss920e 3uIseasdul 4o}
uoisinoad sayew Siyl pue auniny ayl
03U] MOJ3 03 BNUIIUOD ||IM pUBWIP
1ey3 s1oafoud dy| 2y ‘Ie|) paulewa.
sey puewsap Aj|ea101sIy 3|1y
SIN3ININOD 40 "ON ISNOdS3H

86 J0 £/ 93ed

Apeauje pey daN @yl ‘|eod ues|d
se yans A34aua Jo swoy} Jaylo pue
A313ua Je3jonu uo salpnis pajielap 4oy

pasu e Sem 2J4ay3 eyl paiels dy| oyl 0L
paJeys aqg p|noys — ssad0.4d Sulyjeaq 69
‘uayepapun
4oJeasal pue pash sjapow 4o
109dsau ul ddueInsse/|043u0d AlljenD 89
SIN3ININO0D

8T0C dil 14VHda Y04 SLNININOD AT AYVININNS

(6T0ZdYI) ueld 2inosay pajessanu)



No. 42784 83

STAATSKOERANT, 18 OKTOBER 2019

86 J0 8/ 93ed

syuawdojanap
A3ojouyoay 1s93e| Y3 JUNOIDE
01Ul el shem|e dy| ay3 Jo suolesall
24Nn1Nn4 ‘suolInIsul JO Jaquinu
e Aq 1no paLIed 9g 03 ANUIIUOD
pue 1no palLied uaaq aAey eyl
S91PN3S SNOLIBA 9 3J3Y| "dW02IN0
xiw A31aua ayy 493 Ajpuediiudis ‘paJeys aq pjnoys Aayi ‘auop aiam
ued Aepo) apew suondwnsse se | salpN1s ay3 4| "ZTOZ Ul 9SaY3 Jo4 pa||ed
SIN3IINOD 40 ‘ON 3ISNOdS3H SINININO0D

8T0C dil 14VHda Y04 SINININOD A AYVININNS

(6T0ZdYI) ueld 21n0say pajesdaru|

This gazette is also available free online at www.gpwonline.co.za



GOVERNMENT GAZETTE, 18 OCTOBER 2019

84 No. 42784

86 J0 6/ 93ed

€ € € S 6 €T 174" 6T 9z MINIZT-3DI
S ST 8 IT IT LT ST vz R 31D-2D
z z € v v S 1900
190D
rd z rd z T v rd € ST w em)unoon
T T B T T T T z T € IT T ddi 3oa
z z z z T z S € 9 ST e Sipadjuy
0€£0Z 620¢C 820¢ £202 9202 (Y4174 vzoz €202 z202 TZ0C 0z0z¢ 6102
si0loe4 peo1 sep ase) aseq
0081 0001 00Ss¢Z 0€0¢
0081 0001 0021 620
0081 000T 870
0081 0001 0071 LZ0C
0081 0001 0561 9707
oovt 0001 Y404
0021 0001 008§ rzoz
0001 006 00S €202
0001 006 (441 ]4
966 0S¢ 1Zoe¢
0z0z
puIm Ad  MINZT DI 1920 3197) 1937 oipAH podwy  sep |jypue] |eo)

ul padJoy 04pAH 13 |e0) !SIIN ON ‘sieaA 09 819930)) :3SVD ISVe

S3SVI 1831 40 S11NS3d — D XIANIAddV €9

(6T0ZdY1) ueld 21nosay pajesdaru|




No. 42784 85

STAATSKOERANT, 18 OKTOBER 2019

86 40 08 93¢ed
[4 [4 € € € S 6 €T 14" 61T 9Z | MINZT-3DI
8 L S ST 8 Tt TT LT 8T 174 157 19-20
[4 7 d € v v S 1900
1920
T T S € 14 6 ¢S eMmy N0y
T  # T T T T T [4 T € L8 174 ddl 3oq
T T T S t 9 6 65 Sipavjuy
0€0¢ 620¢ 820¢ L20¢ 920¢ S20C 2oz €20¢ rad1r4 TZ0¢Z 0zoz 6T0Z

sJ03oe4 peo1 seo T ase) 1S3

0081 0001 00S¢ 0€0C
0081 000T 620¢
(010} 0001 870C
0ovt 0001 1202
0041 0001 9z0¢
0081 000t Sz0T
008T 0001 00§ 202
000t 00S £€20¢

0001 009€ ot

0L ¥8€9 0S¢ 1eoe

0eoz

PUuIMm Ad MINZT 31 1900 31920 192D oJpAH uoduw) Se9 |lypue] ()

T SN + 9se) aseq :T ISV 1531

(6T0Zd¥I) ue|d 22in0say pajessaqu

This gazette is also available free online at www.gpwonline.co.za



86 0 18 93ed

S 6 S 9 z L 8 g9 9L LL MW ZT-3DI
9z w 6€ 187 147 LY 18 S6 S6 312-20
&) 69 0L 9/ L z8 98 88 1920
v € 17 6 GG | emjunon
r4 T € 88 LE ddl 3o@
S v v 6 29 ipajuy
0€0Z | 620C | 820C | LTOZ | 920C | SZOZ | 20T | €20C | Z2oT | T20T | 0TOZ | 610C

GOVERNMENT GAZETTE, 18 OCTOBER 2019

86 No. 42784

sJ032e4 peo1 seo g ase) 1S3

0081 0007 00S¢ 0€0¢
0081 000T 620¢
008T 000T 8¢0¢
008T 000T 0see £20t
008T 000T 9Z0¢
008t 000T SZ0t
0081 000T vort 0sZL veoe
0001 osv (L 0SL €20C

000T 00SY ¢eoe

000T 7688 0S¢ Tzoz

0zoz

Puim Ad MW ZT 301 1900 3920 1920  ©0JpAH voduw) Seo liypuel |eod

¢ SN + 9se) aseq ¢ ISV 1531

(6T0ZdYI) ueld 2inosay pajessanu)



No. 42784 87

STAATSKOERANT, 18 OKTOBER 2019

86 40 ¢8 98ed
14 8T 6 8 T T 14" T¢ ov Ll MINZT-3DI
7 (013 764 N ST 9T LT LT €¢C VA4 i5-20
19200
€ 9T S € (0] [4" 8 6T 9T €¢C MINZ-3DI
1920
€ c € 4 c 9 174 174 ST 6¢ EMYLNODH
T [4 T | ¥ T T T € T € 1T [4" ddi 3oq
T S € € € T € 8 8 L 8T v Sipadjuy
0€0¢ 6¢20¢ 8¢0¢ L20¢ 9¢z0¢ S20¢ 2oc €20¢ ccoe TZ0¢ 0coc 610¢

sJ0joe4 peo1 seo € ase) 1S3l

0081 0001 00ST 0€02
0081 0001 006 6207
0081 0001 820¢
0081 0001 0SEL L3202
0081 0001 0SZE 9207
0081 0001 S0t
0081 0001 00S | 24114
0001 0s0r 00S €70T
0001 0S¢z (4414
vOTl 0S¢ 1zoe
0z0t

PuIm Ad MINZT 31 1900 3920 1920 01pAH vodw Se9 [|ypue] [eo)

siedA ot 849q00)) + ase) asegq € ISVI 1531

(6T0ZdYI) ueld 21n0say pajesdaru|

This gazette is also available free online at www.gpwonline.co.za



GOVERNMENT GAZETTE, 18 OCTOBER 2019

88 No. 42784

86 J0 €8 93ed

€ € € S 6 €T vT 6T 9z MINZT-3DI
5 qT B T T LT 8T 74 % 39-2)
1920
19 €L oL 69 9L L8 88 88 192D
T v z t 6 GG | emjunod
T T T T T T T € T € 88 LE ddl 3oqQ
T 9 € v 6 ipajuy

0€E0C | 620C | 8¢0¢C Le0¢ 9¢0C¢ | S¢0CZ | veoC | €eoc (4414 T20C | 0¢0C | e610¢

sJ0joe4 peo1 seo p ase) 1S3l

0081 0001 00S¢ 0£02

0081 0001 620
0081 0001 8202
0081 000T LT44 Leot
0081 0001 00sT 9202
008T 0001 0SL S€0t
0081 0001 0052 vzoz
0001 4148 €20

000t 0015 e

0001 {688 0s¢ 10t

00z

puM Ad MWZT 31 1920 3900 192 oipAH uodw| 59 [lypue] le)

paziwndo jeo) 1 e8u| + saeaApy 819q20)+ ¢ SN+ 9se) aseg v ISV 1531

(6T0ZdYI) ueld 2inosay pajessanu)



No. 42784 89

86 40 ¢8 93¢ed
¢ 8T 6 8 1T vT vT 1C or Jkd MINIZT-3DI
L 0€ 45 ST ot LT LT €T LY 19-20
1920
€ ot S € ot 4y 8 6T ot (4 MINZ-3DI
192D
€ 4 € ra z 9 t ¥ ST 6C | emjunod
T z T T T T T € T € 1T 45 ddi 30a
T S € € € T € 8 8 z 8T 1874 Sipayjuy
0€0Z | 620 | 820 | Lzoz | 920z | szoz | veoz | €20C | Ceoz | TZOZ | 0ZOZ | 610

STAATSKOERANT, 18 OKTOBER 2019

lojoe4 peoq seo G ase) 1sa|

0081 0v8 05T 0052 0€0Z
1281 0081 0001 6202
1474 0081 0001 8207
0081 0z8 05L (202
0081 009 9202
0081 0L 05k 5202
0081 05 005 p202
0001 0521 €202
291 0001 051 ot
0v8 052 1202
0202
noyt
eBeioys ieyeg puim Ad MWZT DI 1900 3920 1920 0JpAH wodwy  seo |jypuel [e0)

Huwiq seo + ase) aseq :§ ISVI 1S31

(6T0ZdYI) ueld 21n0say pajesdaru|

This gazette is also available free online at www.gpwonline.co.za



86 J0 58 93ed

14 8T 6 8 T Vi 14" T¢c ot LT MINZT-3DI
L (013 [4" ST 9T LT LT €C Ly 19-20
1920
€ 91 S € (0] [4" 8 61 91 €¢ MINZ-3DI
1920
€ C € 4 [4 9 14 14 qt 6¢ eMm)LInoo
T [4 T T T T T € T € 1T 4" ddl 3oQ
T S € € € T € 8 8 L 8T 1474 Sipajuy
0€0¢ 6¢0¢ 8¢0¢ L20c 9¢0¢ T4V 14 veoc €202 (44174 T¢0¢ 0coc 610¢

GOVERNMENT GAZETTE, 18 OCTOBER 2019

90 No. 42784

S10}de4 peoq sep g ase) 1sa|

008 000T 0ST 0052 0€0¢
2431 0081 066 670¢
99 0081 000T 8702
0091 06 00ST 0L Lot
0081 9% C 9702
0081 0t 0S¥ S70¢
00£1 oSt 005 ¥20¢
0081 000T 005 €207
9y 0081 000T (44014
052 120¢
020z
610¢
asei035 Aayieg PUIM A MWZI DI 1900 Eb] 31900 1920  oipAyuodw  seo |jypuel e0d

Jwiq seo + awli] peaq puim sYiuo O€ + ase) aseq :9 ISVI 1531

(6T0ZdY1) ueld 21nosay pajesdaru|



STAATSKOERANT, 18 OKTOBER 2019 No. 42784 91

6.4 APPENDIX D - SUMMARY OF PUBLISHED DRAFT IRP 2018

6.4.1. INTRODUCTION

This section contain the results of the analysis that resulted into the draft IRP 2018
published plan. These scenarios can be categorised into projected demand growth
scenarios and key input scenarios. The scenarios looked at some of the key factors
such as the use as carbon budget for carbon dioxide emissions reduction, assumed
gas prices variation to analyse the impact of changing gas prices, and the removal of

annual build limits imposed on RE.

Key Scenarios Modelled and Simulated in Developing Draft IRP 2018

Test Case IRP3 IRP 4 IRP 2 IRP1 IRP 6 IRP§ IRP7
No Renewables : Carbon Budget
Key Input Change | Demand Demand Demand Annual Build_[Carbon Budget Market Ll_nked And Market
Forecast Forecast Forecast i Gas Price | . 3
Limit Linked Gas Price

Demand Forecast Median Lower Hi Median Median Median Median

—— Peak Plateau | Peak Plateau Peak Plateau| Peak Plateau Peak Plateau | Peak Plateau
. e Decline Decline Decline Decline Eaiaiete Decline Decline
Renewable Annual
Build Limit Yes Yes Yes No Yes Yes Yes
Fuel Prices Constant Constant Constant Constant Constant Mam(e;aI;inked Constant
Transmission Grid
Collector Stations Yes Yes Yes Yes Yes Yes Yes
Costs

Key assumptions and considerations included in the scenarios modelled and

simulated included, among others:

e The demand forecast for various growth trajectories;
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e maintenance of the RE annual build rate as previously assumed in the promulgated
IRP 2010-2030. The Plan assumed 1000MW for PV and 1600MW for wind per
annum;

e the carbon dioxide emission reductions constraint using the PPD , except for one
scenario that used carbon budget approach;

e the performance of the Eskom coal plants as per their performance undertakings;

e the decommissioning dates of existing generation plants;

o the cost associated with the dedicated transmission infrastructure costs for that
energy and capacity mix; and

o committed, planned generation plants, such as Medupi, Kusile and RE (up to Bid
Window 4).

Following the development of the reference case taking into account the assumptions,

the scenarios listed were simulated and analysed.

Technical modelling and simulation was performed using PLEXOS software. The
objective function of PLEXOS is to minimise the cost of investments and electricity
dispatch using complex mathematical models. The cost function is determined by the
operational costs, start-up costs, fuels cost and penalty costs for unserved energy or

for not meeting the reserve requirements.

Constraints can be applied to the model in the software if necessary. These constraints
include, among others: energy balances; emission constraints; operational constraints
(limits on generation, reserve provision, up and down times, ramp rates and
transmission limits); regional capacity reserve margins and ancillary services;
maximum number of units built and retired; fuel availability and maximum fuel usage;

minimum energy production; and RE targets.

6.4.2. RESULTS OF THE SCENARIOS

The analysis of the results from the simulations were analysed by looking at the energy
mix for three periods (2017-2030, 2031-2040 and 2041-2050). The degree of
certainty of the assumptions decreases the longer we project into the future and hence

the depiction of the periods in
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IRP KEY PERIODS

-
-
——

Medium to High ‘ Indicative | Uncertain

Degree of Certainty

IRP Study Key Periods

The assumptions for the period between now and year 2020 are of high certainty as

they actually fall within the Eskom operations plan for the year.

The period 2021-2030 is termed a “medium-to-high” period of certainty, with new
capacity requirements driven by the decommissioning of old Eskom power plants and
marginal demand growth. While demand and technology costs are likely to change,
the decommissioning of old plants will definitely result in the requirements for

additional capacity.

The period 2031-2040 is termed an “indicative period”, as the uncertainty regarding
the assumptions begins to increase. The output for this period is relevant to the
investment decisions of the 2021-2030 period because it provides information needed
to understand various future energy mix paths and how they may be impacted by the

decisions made today.
The period 2041-2050 is even more uncertain than the period before 2040.

The results were analysed in line with the objectives of the IRP, which are to balance

cost, water usage, emission reduction and security of supply.

From the results of the scenario analyses, the following are observed for the period
ending 2030:
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o Committed REIPPP (including the 27 signed projects) and Eskom capacity rollout
ending with the last unit of Kusile in 2022 will provide more than sufficient capacity
to cover the projected demand and decommissioning of plants up to around 2025.

e The installed capacity and energy mix for scenarios tested for the period up to 2030
does not differ materially. This is driven mainly by the decommissioning of about
12GW of Eskom coal plants.

e Imposing annual build limits on RE will not affect the total cumulative installed
capacity and the energy mix for the period up to 2030. See Table 7 and Table 8 for
details.

e Imposing carbon budget as a strategy for carbon dioxide emission reduction or
maintaining the PPD approach used in 2010 will not alter the energy mix by 2030.

e The projected unit cost of electricity by 2030 is similar for all scenarios, except for
market-linked gas prices where market-linked increases in gas prices were
assumed rather than inflation-based increases.

e The scenario without RE annual build limits provides the least-cost option by 2030.

For the period post 2030, the following are observed:

e The decommissioning of coal plants (total 28GW by 2040 and 35GW by 2050),
together with emission constraints imposed, imply coal will contribute less than 30%
of the energy supplied by 2040 and less than 20% by 2050.

e Imposing annual build limits on RE will restrict the cumulative renewable installed
capacity and the energy mix for this period.

e Adopting no annual build limits on renewables or imposing a more stringent carbon
dioxide emission reduction strategy implies that no new coal power plants will be
built in the future unless affordable cleaner forms of coal to power are available.

e The projected unit cost of electricity differs significantly between the scenarios
tested. It must be noted that a change in fuel cost (gas, for example) can affect the
projected cost significantly.

e The scenario without RE annual build limits provides the least-cost option by 2050.

e Overall, the installed capacity and energy mix for scenarios tested for the period
post 2030 differs significantly for all scenarios and is highly impacted / influenced

by the assumptions applied.
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o 3so
Modelling Output S
S
Year 2030 Energy Mix oo 272 -
250 cxeszn 1% 3%@ % 1%
a% i .
- .
200
o=
E 150
. 100
Projected Peak Demand
Year 2020 — 40GW so
Year 2030 — 48GW - i sS% -_as 9%
IRP7
2020
Installed GW 61 78 78 78 78 78
Capacity
Environment CO2 (Mt / year) 236 217 215 213 215 207
Water Usage (bn Ltr / year) 260 199 199 198 199 191
coxn® SINILCoat(c/kwh) 115 115 117 115 119
Cumulative Cost Difference 0 13822 19150 14265 24361
(R’'million)
Security of Grid Stability and Fuel Supply Envi: d levels of r ble energy supported by flexible gas plants is
Supply Exposure expected not to affect Grid Stability and Reliability. All ios 1
similar volumes of Gas to power which is likely to be imported.
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a Ao
Modelling Output
OO
H 362 359 361 Et EL-2 1
Year 2040 Energy Mix B e i
el g . .
z2s0 p—— g
- %6 T 13% 13% e
200 1
g - s
150 = s
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Capacity
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Water Usage (bn Ltr / year) 260 59 66 70 56 58
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Supply Exposure 80% pre year 2030. Significant reli on r bles and gas. D di
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on source of gas, there is potential price and supply risk. Grid stability at hi('—'l
levels of renewable energy will need to be studied in detail and confirmed

B Nuckear BCoal

Scenario Analysis Results for the Period 2031-2040
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Modelling Output
Year 2050 Energy Mix

TWh

Projected Peak Demand
Year 2020 — 40GW
Year 2030 — 48GW
Year 2050 - 61GW

z00

1so

100

so

397

1R

RS Res

2050

Installed GW
Capacity

Environment CO2 (Mt / year)

Water Usage (bn Ltr / year)

Cost* Unit Cost (c/kwh)

Cumulative Cost Difference

(R’'million)
Security of Grid Stability and Fuel Supply
Supply Exposure

* Year 2017 Rands

61 148 126 126 126 126
236 82 160 178 92 20
260 36 54 51 36 38
135 143 144 148 151

o] 282315 466286 515081 857073

Reliance on coal continues significantly decline to around 30% from between
60% and 80% pre year 2030. Significant reliance on renewables and gas.
Depending on source of gas, there is potential price and supply risk. Grid
stability at high levels of renewable energy will need to be studied in detail
and confirmed before a path is decided.

ENuclear B Coal Hydra

Scenario Analysis Results for the Period 2041-2050

W Hydr

PV mWind

6.4.3. CONCLUSIONS FROM ANALYSIS OF THE SCENARIOS

The following conclusions are drawn from the results of the analyses:

e The review of the IRP implies that the pace and scale of new capacity developments
needed up to 2030 must be curtailed compared with that in the promulgated IRP

2010-2030 projections.

e Ministerial Determinations for capacity beyond Bid Window 4 (27 signed projects)

issued under the promulgated IRP 2010-2030 must be reviewed and revised in line

with the projected system requirements.

e The scenario without RE annual build limits provides the least-cost electricity path

to 2050.

e Without a policy intervention, all technologies included in the promulgated IRP

2010-2030 where prices have not come down like in the case of PV and wind, will

not be deployed because the least-cost option only contains PV, wind and gas.
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e The significant change in the energy mix post 2030 indicates the sensitivity of the
results observed to the assumptions made. A slight change in the assumptions can
therefore change the path chosen. In-depth analysis of the assumptions and the
economic implications of the electricity infrastructure development path chosen post

2030 will contribute to the mitigation of this risk.

6.4.4. DRAFT IRP 2018

Drawing from the conclusions of the scenarios analysed, the scenario of RE without
annual build limits provides the least-cost path up to 2050. The significant change in
the energy mix post 2030 and the sensitivity of the energy mix to the assumptions are

key points to note.

It was therefore recommended that the post 2030 path not be confirmed, but that
detailed studies be undertaken to inform the future update of the IRP. These studies

should, among others, include the following:

e Detailed analysis of gas supply options (international and local) to better understand
the technical and financial risks and required mitigations for an RE and gas-
dominated electricity generation mix post 2030.

o Detailed analysis of the appropriate level of penetration of RE in the South African
national grid to better understand the technical risks and mitigations required to
ensure security of supply is maintained during the transition to a low-carbon future.
Some work has been done on the impact of increasing shares of variable generation
on system operations in South Africa (Flexibility Study). There is a need to expand
this work to include an in-depth analysis of technical options such as reduced
inertia, reduced synchronizing torque, reduced voltage support and reduced
contribution to short-circuit currents to overcome stability issues resulting from non-
synchronous generation and distributed generation. There is also a need to
determine whether the stability issues will become relevant in the near, mid and
long term. The above-mentioned technical options are most suitable to overcome

the challenge. This part of work is already under consideration.
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o Detailed analysis of other clean energy supply options (coal, hydro, nuclear and
others), including their associated costs and economic benefits. The NDP Update
acknowledges the potential to increase the efficiency of coal conversion and calls
for any new coal-power investments to incorporate the latest technology. The NDP
Update calls for cleaner coal technologies to be supported through research and
development, and technology transfer agreements in ultra-supercritical coal power
plants; fluidised-bed combustion; underground coal gasification; integrated
gasification combined cycle plants; and carbon capture and storage, among others.
The NDP Update further acknowledges the role of nuclear in the energy mix and
calls for a thorough investigation of the implications of nuclear energy, including its
costs; financing options; institutional arrangements; safety; environmental costs
and benefits; localisation and employment opportunities; and uranium-enrichment

and fuel-fabrication possibilities.

Such an analysis would therefore be in line with and in support of commitments in
the NDP Update

e Detailed socio-economic impact analysis of the communities impacted by the
decommissioning of old, coal-fired power plants that would have reached their end-
of-life. Such an analysis would go a long way in ensuring that communities built on

the back of the coal-to-power sector are not left behind during the transition.

For the period ending 2030, a number of policy adjustments is proposed to ensure a
practical plan that will be flexible to accommodate new, innovative technologies that
are not currently cost competitive, the minimization of the impact of decommissioning

of coal power plants and the changing demand profile.

Recommended policy adjustment is as follows:

e Adopt a least-cost plan with the retention of annual build limits (1000MW for PV
and 1600MW for wind) for the period up to 2030. This provides for smooth roll
out of RE, which will help sustain the industry.

e Make provision for T000MW of coal-to-power in 2023-2024, based on two

already procured projects. Jobs created from the projects will go a long way
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towards minimizing the impact of job losses resulting from the decommissioning
of Eskom coal power plants and will ensure continued utilisation of skills
developed for the Medupi and Kusile projects.

e Make provision for 2500MW of hydro power in 2030 to facilitate the RSA-DRC
treaty on the Inga Hydro Power Project in line with South Africa’s commitments
contained in the NDP Update to partner with regional neighbours, The Project
has the potential to unlock regional industrialisation.

e Adopt a position that all new technologies identified and endorsed for localisation
and promotion will be enabled through Ministerial Determinations utilising
existing allocations in the IRP Update. This approach is supported by existing
electricity regulations. The Electricity Regulations on New Generation Capacity
enables the Minister of Energy to undertake or commission feasibility studies in
respect of new generation capacity taking into account new generation capacity
as provided for in the IRP Update. Such feasibility studies are, among others,
expected to consider the cost of new capacity, risks (technical, financial and
operational) and value for money (economic benefits).

e Adopt a position that makes annual allocations of 200MW for new generation-
for-own-use between 1MW to 10MW, starting in 2018. These allocations will
not be discounted off the capacity allocations in the IRP Update initially, but will
be discounted during the issuing of determinations taking into account

generation for own use filed with NERSA.

The recommended updated Plan is as depicted in the table below. Impact on price

path is discussed later.
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Coal Nuclear | Hydro Eﬁ?,ﬂe PV Wind CspP g?:sﬁl E‘g:z ZT::::;
orage) Landfill
2018 39126 1860 2196 2912 1474 1980 300 3830 499 Unknown
2019 2155 244 300 200
2020 1433 114 300 200
2021 1433 300 | 818 200
2022 711 400 200
2023 500 200
2024 500 200
2025 670 | 200 200
2026 1000 | 1500 2250 200
2027 1000 | 1600 1200 200
2028 1000 | 1600 1800 200
2029 1000 | 1600 2850 200
2030 2500 1000 | 1600 200
TOTAL INSTALLED 33847 | 1860 | 4696 | 2912 | 7958 | 11442 | 600 | 11930 499 2600
eielied f;‘)’“it" Mix | 446 25 6.2 38 | 105 | 151 | 09 | 157 0.7

Installed Capacity

Committed / Already Contracted Capacity

New Additional Capacity (IRP Update)

Proposed Updated Plan for the Period Ending 2030

e Coal Installed Capacity is less the 12 000 MW capacity to be decommissioned
between years 2020 and 2030

e Existing and committed Coal, Nuclear, Hydro and Pumped Storage Capacity is less

auxiliary power. Stated numbers are therefore based on sent out capacity not rated

capacity.

e Two additional units at Medupi have since been commissioned which is earlier than

previously assumed.

e Distributed generation for own use installed base is unknown as these installations

were exempted from holding a generation license or were not required to be

registered.
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6.4.5. PUBLISHED DRAFT IRP 2018 ELECTRICITY TARIFF PATH COMPARISON

Tariff path analysis was done for the five key input scenarios , namely no RE annual
build rate (IRP1), median growth (IRP3), market-linked gas price (IRP5), carbon
budget (IRP6) and carbon budget plus market-linked gas price (IRP7).

Data for the Price Path Model (PPM) used for the analysis came from Eskom’s
Financial Statements and Revenue Application of April 2017, and output of the

scenarios from technical models.

The PPM simulates the regulatory pricing methodology for South Africa. The model
forecasts Eskom’s total costs, including generation, transmission, purchases and

distribution. The PPM does not forecast municipal costs.
Key assumptions in the Model can be summarised as follows:

o from financial year 2017/18, the tariffs will immediately move to ‘cost-reflective’
levels as per the NERSA methodology.

e No change in Eskom’s current level of performance and efficiency.

e Eskom will build nuclear and the rest of the capacity will be built by another party.

e Eskom will be responsible for developing new transmission and distribution

networks.

The table below shows the comparative tariff projections for each of the five input

scenarios and the cumulative difference between the scenarios'' by 2030.

11 No RE annual build rate (IRP1), median-growth (IRP3), market-linked gas price (IRP5), carbon budget (IRP6)
and carbon budget plus market-linked gas price (IRP7) scenarios.
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Average Tasilf (2017 Re/kwh)

Comparison of Tariffs for the Scenarios in 2017 (Cents per Kilowatt Hour)

ZAR million- 2017

Cumulative Comparison of Tariff Paths for the Scenarios

There is a marginal difference in the projected price path for the period up to 2030.
This is to be expected, since technical analysis resulted in the observation that the

energy and capacity mix for the period differs marginally between the five scenarios.
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Beyond 2030, and driven by the difference in the energy and capacity mix, the price
paths are significantly different. The scenario where annual build limits on RE is
removed (IRP1) provides the lower-tariff path, with the scenario where carbon budget
as emission mitigation strategy is imposed and market-linked gas prices are assumed
(IRP7) resulting in the highest tariff path. A further observation was that the adoption
of carbon budget as emission mitigation strategy, with the targets as currently
suggested, results in the tariff path of this scenario being the second highest by 2050
(see IRPG).

There is therefore no difference in tariff path for the different scenarios up to 2030,
while the choice of technologies and their associated costs, taking emission mitigation
requirements and capacity building into account, will drive the price path beyond 2030.
Cumulative by 2030 deviation from the least cost case (IRP1) will results in additional

costs to the consumer.

Hence, it makes no difference for this version of the IRP Update which scenario is
adopted up to 2030. The huge difference between scenarios beyond 2030 will,
however, make it necessary to undertake a detailed energy path study that will inform

a next update of the IRP.

The policy adjusted scenario will result in about 5% higher tariff by year 2030
compared to the least cost scenario. This is the results of the smoothing out RE rollout
plan which commissions plants earlier than they are actually required by the system
as well as the introduction coal and hydro power. It must be noted this financial
analysis does not take into account the economic benefits of a consistent and
predictable RE rollout, the likely regional economic benefits of Inga hydropower as

well as the economic benefits of continued beneficiation from coal.
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