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2. The expertise of that person to compile a specialist report including a curriculum vitae
3. A declaration that the person is independent in a form as may be specified by the
competent authority
4. An indication of the scope of, and the purpose for which, the report was prepared;
5. An indication of the quality and age of base data used for the specialist report;
6. A description of existing impacts on the site, cumulative impacts of the proposed
development and levels of acceptable change;
7. The duration, date and season of the site investigation and the relevance of the season
to the outcome of the assessments
8. A description of the methodology adopted in preparing the report or carrying out the
specialised process inclusive of equipment and modelling used;
9. Details of an assessment of the specific identified sensitivity of the site related to the
proposed activity or activities and its associated structures and infrastructure
10. An identification of any areas to be avoided, including buffers
11. A map superimposing the activity including the associated structures and infrastructure
on the environmental sensitivities of the site including areas to be avoided, including
buffers;
12. A description of any assumptions made and any uncertainties or gaps in knowledge;

13. A description of the findings and potential implications of such findings on the impact of
the proposed activity or activities;
14. Any mitigation measures for inclusion in the EMPr;
15. Any conditions for inclusion in the environmental authorisation
16. Any monitoring requirements for inclusion in the EMPr or environmental authorisation
17. A reasoned opinion whether the proposed activity, activities or
portions thereof should be authorised regarding the acceptability of the proposed activity or
activities; and
18. If the opinion is that the proposed activity, or activities or portions thereof should be
authorised, any avoidance, management and mitigation measures that should be
included in the EMPr, and where applicable, the closure plan
19. A description of any consultation process that was undertaken during the course of
carrying out the study
20. A summary and copies if any comments that were received during any consultation
process
21. Any other information requested by the competent authority.
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EXECUTIVE SUMMARY
The Musina Makhado Special Economic Zone (MMSEZ) has been earmarked for
accelerating the economic growth, development and job opportunities in
Limpopo. The SEZ is a nationally designated zone where special benefits and
incentives are provided to encourage investment and trade in the region. The
targeted sectors for investment are Energy, Metallurgical, Agro-Processing,
Logistics and General Manufacturing. Despite a difficult global investment
climate, funding for the MMSEZ metallurgical cluster has been secured. As a
result, there is a need for the energy demands of the cluster to be assessed. It is
imperative for a cheap, reliable and consistent baseload power supply to be
available to meet the operational requirements of the metallurgical off-takers.
The MMSEZ Power project has the potential to increase the provincial GDP
growth from 0.2% at the end of 2019 to an average of over 5% per year over
the next number of years, which would be a significant boost to the people of
Limpopo and to South Africa in general. The MMSEZ has many developmental
benefits and inspires hope to the people of Limpopo. The success of the power
project is critical as an enabler to the overall MMSEZ project and critical to the
sustainable development of Limpopo Province. As such, it not only impacts on
the type of energy generation allowed, but also the procurement framework in
terms of which it is procured and the governance and licensing framework
within which it must function. Key policy and legislation that affect this are the
Integrated Resource Plan, the National Environmental Management Act, the
Electricity Regulation Act, National Water Act, NEM Air Quality Act, NEM Waste
Act and associated regulations. Baseload power for the metallurgical sector is
generally sourced from either coal, gas, and/or nuclear technologies. However,
there is currently no ga nor nuclear infrastructures in Limpopo and the price and
regulatory impact of nuclear/ or Gas power is too great, therefore the MMSEZ
is forced to consider other means of “Clean Coal generation and Renewable
Energy Technologies This study aims at assessing various “clean coal
technologies” as potential options for a reliable power supply and further
comply with environmental legislation.
9

1. INTRODUCTION
1.1 PROJECT DESCRIPTION AND SCOPE
Musina-Makhado Special Economic Zone (MMSEZ) appointed Global Hands
Africa and their subcontractors, as Energy Consultants, to conduct the Energy
Impact Assessment Report / Study. The purpose for the study is to identify power
generation option that is reasonably affordable, reliable and environmentally
sound, suitable for the MMSEZ development. The Musina-Makhado SEZ
comprises two geographical locations that address unique industrial clusters.
The site in Musina targets the light industrial and agro-processing clusters, while
the Makhado site is a metallurgical/mineral beneficiation complex.
The SEZ is strategically located along the N1 North-South route into the Southern
African Development Community (SADC), very close to the border between
South Africa and Zimbabwe. It forms part of the Trans-Limpopo Spatial
Development Initiative (SDI) and has been developed as part of greater
regional plans to unlock investment and economic growth and address the
development of skills and employment. The infrastructure will enables full
utilisation of the area’s unique combination of mineral endowments and
supports industries in the full-value chains for mineral beneficiation, agroprocessing and light industrial manufacturing.
The strategic location of the SEZ and its close proximity to the main land-based
route into SADC and the African continent, together with supporting incentives
and a good logistics backbone, will make it the location of choice for
investment in the mineral beneficiation, agro-processing and petrochemical
industries (Department of Trade, Industry & Competition).
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Typical off-takers from the MMSEZ Power Project will include:
•

Steel / Stainless Steel Plant

•

Coking Plant

•

Pig Iron Plant

•

Ferro Manganese Plant

•

Ferro Chrome Plant

•

Chrome Plating Plant

•

Lime Plant

1.2 TERMS OF REFERENCE (ToR)
The Terms of Reference incorporated the following:
• Identification of the suitable power generation options for MM-SEZ
• Conduct technical analysis for the power generation options and
provide estimated pricing/ cost for these options
• Description of the current legislation governing the energy sector.
• Description

of

the

current

legislation

governing

Environmental

Authorisations related to the project
• Screening to identify critical issues (possible risks that could cause project
delays

and

rejections

during

application

processes

such

as

Environmental Impact Assessments and other related government
authorisations)
• Identification of ‘Potential significant’ environmental aspects and
impacts for the proposed project area
• Identification of sensitive receptors in the project area, based on
available maps and database information, to help assess the site
effectively
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• Conduct risk assessments (Using Environmental Assessment Checklist) and
provide mitigation measures to address potential environmental impacts
relevant to the proposed activity.
1.3 METHODOLOGY EMPLOYED AND LIMITATIONS
•

A desktop study and literature review was conducted.

•

A single site visit was conducted in May 2021 to assess the earmarked site
and conduct visual screening. This would constitute the late season of
autumn.

•

An assessment checklist was used to conduct environmental screening

•

The site had limitations in terms of access due to the availability of dense
vegetation on site, therefore, information for these particular sections of
the site was acquired from nearby sites, google earth maps and the GIS
sensitivity maps and available data from previous studies.

2. PROJECT OBJECTIVES AND BACKGROUND
The main objective for the Energy Assessment Study is to provide relevant inputs
into the environmental authorisation process for the proposed power
generation associated with the development. After taking into consideration
the findings and recommendations provided by the specialist, the report should
further inform and guide the Environmental Assessment Practitioner (EAP) and
regulatory authorities to make an informed decision, as to the energy viability
of the proposed project.
One of the most important considerations while investing in a Metallurgical
cluster is the security of supply and cost of electricity. According to the National
Coal Strategy for RSA, the use of coal in the electricity sector is the cheapest
baseload power generation technology. This is supported by the Department
of Energy’s Integrated Resource Plan (IRP 2016) which shows that the levelised
cost of electricity (LCOE) across the various coal technologies, is lower than
12

renewables. If battery technology for renewables is taken into account, the
LCOE increases significantly.
When it comes to emissions arising from coal powered generation, new
technologies such as high efficiency, low emissions (HELE) and carbon capture
storage (CCS) emissions and other pollutants are reduced quite drastically.
Japan and China have employed the HELE technology to great success. The
essence of the coal industry’s argument in respect of which electricity
generation technologies should form part of the country’s energy mix, is that
the final decision should be based on the ‘least cost option’.
As part of the scope of this project, the Energy Consultant has identified sector
opportunities and challenges, as well as analysed current and projected
energy tariffs. The report further provides recommendations on the latest
technological developments in terms of clean coal and other alternatives that
would best suit the MMSEZ’s ideal. The energy project is an enabler to the
MMSEZ Project and thus unlocks many economic benefits for the province.
BACKGROUND
Previous study on MMSEZ is listed below:
•

Energy Consultancy on Own Generation Development

•

Musina Makhado Special Economic Zone (MM-SEZ)

•

Reference: GH032020

•

Revision: 3

•

2020-08-29

The above Energy Specialist Report forms the core basis of the Energy
Assessment Study.
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3. SOCIO-ECONOMIC STATUS
Limpopo is the second poorest province in South Africa. Besides government
efforts over the past 5 years through the Limpopo Development Plan (LDP 20162019), the challenges of low provincial GDP growth, high unemployment,
inequality, poverty and youth inactive still persist. COVID-19 has worsened the
socioeconomic landscape adding to the already over 14 000 jobs lost in the
mining sector to now over 30 000 total projected job losses in the province. The
MMSEZ project is the hope of the Limpopo, expected to be the main contributor
to Limpopo’s Development Plan (LDP 2020-2025) and a catalyst to a new
growth trajectory for the Province. This hope is not without justification given
that it is accepted the world over that infrastructure investments have a
catalytic effect on economic growth. This is also affirmed by South Africa’s
focus on infrastructure as an integral part of its economic recovery plan as
emphasised in the recent Sustainable Infrastructure Development Symposium
SA (SIDSSA) 2020.
A reasonably affordable, reliable and consistent supply of electricity is required
for the MMSEZ to succeed. The MMSEZ will therefore have the option to either
buy electricity from the national grid or procure its own generation via an
Independent Power Producer (IPP).
4. NATIONAL LEGISLATIVE COMPLIANCE REQUIREMENTS (GH032020)
4.1 The Integrated Resource Plan
The Integrated Resource Plan is an electricity infrastructure development plan
for South Africa based on a least-cost electricity supply and demand balance,
considering security of supply and environmental considerations. In essence, it
aims to provide an indication of the country’s electricity demand, how and
when this demand will be supplied, and what it will cost. In principle, all new
generation capacity in South Africa is subject to the Integrated Resource Plan
14

(IRP), which is amended from time to time. Some smaller exemptions are
allowed (i.e. smaller own generation between 1MW and 10MW was allowed in
the past from IRP compliance), and the Minister may also allow deviations on a
case to case basis, although this seldom happens.
Compliance is de facto enforced via the requirement that applicants have to
show adherence to the IRP before a generation licence is issued by the
National Energy Regulator (NERSA).

Installed Capacity
Committed/Already Contracted Capacity
New Additional Capacity
Capacity Decommissioned
Extension of Koeberg Plant Design Life
Includes Distributed Generation Capacity for
own use
Figure 1: Integrated Resource Plan (2019)
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4.2 The New Generation Regulations Background
The New Generation Regulations govern the procurement of new generation
by “organs of state”, which includes entities such as Eskom. A recent proposed
amendment to the regulations will also make the regulations applicable to
Municipalities. Both Eskom and Municipalities would thus need to comply to the
regulations in the procurement of any new generation.
The regulations are directly linked to section 34 of the Electricity Regulation Act,
as it requires that the Minister makes a Ministerial determination setting out
exactly how such new generation should be procured through a competitive
procurement process1.
In the case of the recent Renewable Energy Independent Power Producer
Program (REIPP), procurement was channelled through the IPP Office under the
auspices of the Department of Energy and the resultant agreements assigned
to Eskom. Direct procurement (e.g. between Eskom and an IPP) is also possible,
but in all cases section 34 clearly requires a competitive procurement process.
An issue that considers serious consideration is if MMSEZ also qualifies as an
“organ of state”. Should this be the case, procurement of an IPP for MMSEZ
would automatically require compliance to the New Generation Regulations,
which in turn means that a Ministerial determination under section 34 of the
Electricity Regulation Act is a prerequisite that will in turn set out in detail how
such procurement must be done.
4.3 Section 34 Determinations
Under section 34 of the Energy Regulation Act, the Minister of Energy, in
consultation with NERSA, by notice in the Gazette determines when new

Note: Typically via the Department of Mineral Resources and Energy and its associated
offices, e.g. the IPP Office.
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generation is needed in order to ensure the continued uninterrupted supply of
electricity in the country.
In terms of such a notice, the Minister may inter alia –
(a)

determine the types of energy sources from which the electricity must
be generated;

(b)

determine that electricity may only be sold to the persons or in the
manner set out in the notice;

(c)

determine that electricity produced must be purchased by the
persons set out in the notice;

(d)

require that new generation capacity must-

(i)

be established through a tendering procedure which is fair, equitable,
transparent, competitive and cost-effective; and

(ii)

provide for private sector participation.

Whilst section 34 is closely linked to the New Generation Regulations and
purchases of new generation by “organs of state” such as Eskom, it is not so
clear if a Ministerial determination would also be needed for the generation
and sale of electricity between non-state (private) enterprises, for example
between an IPP and a large private sector customer.
It is our view that this is not the case as the Energy Regulation Act does not
require section 34 determinations as a pre-requisite for the issuing of a
generation licence – it only refers to compliance to the IRP. However, once a
Ministerial determination is made and NERSA agrees with it, the determination
becomes binding for the type and quantum of generation set out in the
determination (section 34) notice and the related available capacity in the IRP
is thus also allocated or “taken up”.
As an example, the IRP 2019 does not in itself specify how the 2x750MW coal
allocation should be procured and who should be involved as seller or buyer.
In theory the IRP allocation could thus be “claimed” by MMSEZ in the absence
17

of a Ministerial determination (and assuming MMSEZ is not an “organ of state”).
In turn, as soon as a Ministerial determination is made that specifies otherwise
the opportunity for own generation by MMSEZ would fall away. On 18 February
2020 the Minister of Energy indeed published a section 34 determination that
inter alia states that the 2x750MW allocation for coal for the years 2023 to 2027
should be procured by DMRE and that Eskom should be the buyer of the power
under a competitive procurement process.
4.4 Licensing
In many jurisdictions, own generation does not require licensing or allows for a
simplified process such as registration. This used to be case in South Africa, but
since 2017 all own generation that are grid connected also requires a licence.
The latest amendments to Schedule 2 of the Electricity Regulation Act now
determine that –
(a)

fully autonomous own generation (i.e. not connected to transmission or

distribution at all) does not need to be licensed or registered;
(b)

Generation as per the latest determination announced by the president

(<100MW) connected to distribution may sell to third parties (with or without
wheeling) if it is registered with NERSA (i.e. does not need a generation licence
but must be registered) – these also de facto do not need to comply to the IRP
as no licence is issued for which IRP compliance needs to be shown;
(c)

co-generation may wheel to a related customer (“related” as defined in

the Companies Act) Following from the above, MMSEZ would not fall into any
of these categories and hence any generation in MMSEZ would need to be
licensed, be it for distributed generation (e.g. sales to MMSEZ for on-selling to
industrial customers and/or direct sales to industrial customers), or for sales to
third parties (e.g. PPA with Eskom).
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The licensing process covers generation, transmission, distribution, sales, import
and exports and is set out in the Electricity Regulation Act, read with the licence
application regulations published thereunder. Key to the licensing process is
that the applicant needs to show compliance to the IRP, or Ministerial approval
to deviate. Prospective applicants are encouraged to discuss proposed
applications with NERSA prior to formally applying for a licence. For a
generation licence (IPP), the following shows a broad oversight of the licensing
process and documentary requirements that have to be met before a licence
will be issued.
Figure 2: NERSA Licensing

•

Licence Application
Documents

•
•
•
•
•
•

•

Technical project information (technology, feasibility studies, grid connection,
single line diagrams, fuel supply agreements, wheeling agreements, O&M,
decommissioning plans etc.)
Financial information including financial model (capital cost, operational and fixed
costs, IRR, project financing, cost of debt and debt period etc.)
Signed PPA with off-taker(s) (evidence that PPA is least cost option available to
consumer)
Economic information and benefit of project to South Africa (local participation,
jobs created during construction and operation, skill levels required)
Records of decisions for all environmental approvals received
Records of decisions for other regulatory approvals received (e.g. water use, land
use, planning approvals)
Evidence of compliance to the Integrated Resource Plan (or if not compliant,
approval of Minister of Energy and Mineral Resources to deviate from the
Integrated Resource Plan)
No licence application fee

Publication for comment in
national and local
newspaper, Public meetings

•
•

Consideration and Award
of Licence

•

•

Licence application has to be considered within 120 days of receipt of all required
information by NERSA
Compliance to Promotion of Administrative Justice Act and Energy Regulation Act
(applicant entitled to participate and be heard during process, entitled to respond to
public comments received from public meetings or publication of application,
reasons for decisions in writing)
Licence issued subject to licence conditions: Term (min 15 years, max depends on
plant & PPA), licence not transferable, renewal of licence upon expiring possible,
repeal of licence – NERSA has to apply to High Court to repeal licence for
contraventions of licence conditions
Annual licence fee based on kWh generated for supply – currently the annual fee is
0.08924 cents/kWh
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4.5 Interrelation between IRP, Section 34 and Licensing
The interaction between the IRP, New Generation Regulation Regulations,
section 34 determinations and licensing may seem complicated and must be
viewed holistically. Each of these are addressed in the above sections, but to
summarise the most important aspects2, the following observations can be
made:
1. All generation requires licences under the Electricity Regulation
Act, except for
•

autonomous (not connected to the grid at all) own
generation that does not need a licence;

•

Generation as per the latest determination (<100MW) can
be registered instead of licensed; and

•

co-generation can be registered (with or without wheeling
of electricity) and supply of electricity to a related company

In effect it means that all other IPPs (whether for own use or not) must hold a
generation licence. Accordingly, the MMSEZ IPP will need a generation licence.
2. All new generation must comply to the IRP in order to be issued
with a license, or otherwise needs an exemption from IRP
compliance from the Minister of Energy. This is a legal requirement
under the Electricity Regulation Act. Whilst it is possible to get such
exemptions in theory, in practice this has not often happened.
3. All “organs of state” must procure new generation in accordance
with the New Generation Regulations. These regulations also
determine that the Minister may make a section 34 determination
as to how such new generation will be procured. If MMSEZ or its
agents are viewed as “organs of state”, it will be bound to these
regulations

and

the

subsequent

section

34

Ministerial

Note: There are further activities in terms of Schedule 2 of the Electricity Regulation Act that
may escape licensing but these are not relevant for MMSEZ.
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determination which will prescribe how the new generation is to be
procured via a competitive procurement process.
4. Section 34 determinations set out the type of new generation to be
procured, the quantum to be procured, the time periods in which
this must happen, the buyers and the sellers, and the competitive
process to be followed. Whilst these determinations do not apply
to private (i.e. non-state) procurement per se, it does affect private
transactions as determinations are linked to the IRP and hence
“takes up” the relevant allocated generation (be it for own
generation or otherwise).
5. MMSEZ is closely linked to Government and hence in the
Consultant’s view would need to take heed of the New
Generation Regulations and its potential impact. If these
regulations indeed apply to MMSEZ, it would require a section 34
Ministerial determination, a Ministerial exemption from complying
to the IRP and a resultant competitive procurement process in
order

for

MMSEZ

to

procure

new

generation.

This

interrelation/interdependence between the different instruments is
illustrated below.
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Figure 3: IRP, Licensing, Sec 34
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4.6 Environmental Requirements and Legislation
The key South African environmental legislation to which power generation
would have to comply with, is summarised in Table1 below.
Table 1: Key South African Environmental Legal Requirements
Act

and/

or

Regulations

Required

Requirements

authorisations

National

The National Environmental Management Environmental

Environmental

Act,

Management

regulations (GN Numbers R 983 to 985 of

1998

Act, 1998 (Act 2014)
no.

107

(NEMA),

require

through

the

the

undertaking

EIA Authorisation
of

of Environmental Impact Assessment or Basic

1998)

Assessments for a range of different

Environmental

activities identified in the listing notices. The

Impact

applicable listed activities depend on the

Assessment

nature of the affected environment and

(EIA)

the

regulations,

Environmental Authorisation (EA) has to be

2014

obtained before the commencement of

nature

of

the

activity.

An

construction of such an activity.
The legislated time frame for a Scoping
and EIA process is 300 to 350 calendar days
(excluding specialist studies, which can be
started before the official start of the EIA
process). In the case of a coal-fired power
station, the required Scoping and EIA
process can be expected to be long, due
to the controversial nature of coal-fired
power.

Refer

in

this

regard

to

the

challenges such as appeals experienced
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Act

and/

Regulations

or

Required

Requirements

authorisations

with the EIAs for the Thabametsi and
Khanyisa

coal-fired

power

stations

(Section0).
In a case brought by Earthlife Africa
Johannesburg against the Minister of
Environment and others, regarding the
Environmental

Authorization

for

Thabametsi, the court found in favour of
the plaintiff and required the following as
part of its EIA:
a. “A

climate

change

assessment
relevant

is

to

impact

necessary

ensuring

and

that

the

proposed coal-fired power station
fits South Africa’s peak, plateau and
decline trajectory as outlined in the
[nationally

determined

contribution] and its commitment to
build cleaner and more efficient
than existing power stations”
b. “A

climate

assessment

change
in

relation

impact
to

the

construction of a coal fire (sic)
power

station

ordinarily

would

comprise an assessment of:
i.

the extent to which a proposed
coal-fired

power station

will

contribute to climate change
over its lifetime, by quantifying
its

GHG

emissions
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during

Act

and/

or

Regulations

Required

Requirements

authorisations

construction,

operation

and

decommissioning;
ii.

the resilience of the coal-fired
power

station

to

climate

change, taking into account
how climate change will impact
on its operation, through factors
such as rising temperatures,
diminishing water supply, and
extreme weather patterns; and
iii.

how these impacts may be
avoided,

mitigated,

or

remedied”
National

The National Environmental Management: a. Atmospheric

Environmental

Air Quality Act, 2004 (NEM: AQA) requires

Management: obtaining Atmospheric Emission Licenses
Air

Emission
License

Quality (AELs) for any of several different processes b. Approval of

Act, 2004 (Act identified in Regulation 983 of 2013). This

a

No.

Prevention
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of regulation lists 10 categories of listed

2004).

activities

that

require

AEL’s

including

Category 1 (Combustion Installations),
Notices 710 & which would apply to a coal-fired power
712 of 2017: station.
Declaration of Any person conducting a process defined
Greenhouse

in

Annexure

A

to

Declaration

of

Gases

as Greenhouse Gases as Priority Air Pollutants

Priority

Air must prepare a Pollution Prevention Plan

Pollutants and (PPP) for any process that emits more than
National

the 0.1 Megatonnes (Mt) of greenhouse

Pollution

gases

annually

(reported
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as

carbon

Plan

Pollution

Act

and/

Regulations

or

Required

Requirements

authorisations

prevention

dioxide equivalents (CO2-eq)). PPPs mush

plans

cover periods of five calendar years.

regulations.

Progress reports of PPPs must be submitted

National

annually. Annexure A includes Electricity

Greenhouse

Production as such a process.

Gases

Any person in control of or conducting an

emission

activity specified in Annexure 1 to the

reporting

regulations above the specified threshold

regulations:

must

register

all

facilities

where

the

Notice No. 275 activities exceed the threshold within 30
of 2017.

days after commencing such an activity.
Annually, by 31 March of each year, such
a person must submit the greenhouse gas
emissions and activity data as set out in the
Technical

Guidelines

for

Monitoring,

Reporting and Verification of Greenhouse
Gas Emissions by Industry for each of the
relevant greenhouse gases emitted in all of
its facilities. Electricity production from
installations with total capacity of 10
MW(thermal) is one of the activities
included in Annexure 1 of the regulations.
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Act

and/

or

Regulations

Required

Requirements

authorisations

National

The National Environmental Management: a.

Waste

Environmental

Waste Act, 2008 (Act No. 59 of 2008) Management

Management: (NEM:WA) requires the licensing of various License
Waste

Act, waste management and disposal facilities b.

Waste

2008 (Act No. through Waste Management Licenses classification
59 of 2008)

(WMLs).

c.

Waste

The Waste Management Activities for assessment

Management

which WML are required are defined in the d. Classification

Activities

List of Waste Management Activities that of ash dams

(Notice no. R have, or are likely to have, a Detrimental
921 of 2014)

Effect on the Environment (Notice no. R 921

Waste

of

Classification

environmental impacts of these activities

and

can be integrated with the EIA process

Management

above. Depending on the applicable

Regulations,

licensing authority, an integrated EA,

2013

2014).

The

assessment

of

the

(Notice including Management Activities, can be

No. R 634 of obtained.
2013)
Norms

Three categories (A, B and C) of activities
and are defined. Category A and B activities

Standards for respectively require Basic Assessments and
Assessment of Scoping and EIA processes in terms of the
Waste

for EIA regulations. Category C activities do

Landfill

not require any form of licensing but must

Disposal

comply with defined norms and standards.

(Notice No. R. The ash dams for the power station will
635 of 2013)

require the following authorisations:

National

Waste Management License in terms of

Norms

and NEM:WA

Standards for
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Waste

Act

and/

Regulations

or

Required

Requirements

authorisations

Disposal

of Waste classification in terms of the Waste

Waste

to Classification

and

Management

landfill (Notice Regulations (WCMR) GN R. 634 of 2013
No. R. 636 of A waste assessment in terms of the Norms
2013)

and Standards for Assessment of Waste for
Landfill Disposal (GN R.635 of 2013)
Classification of the ash dams in terms of
the National Norms and Standards for
Disposal of Waste to landfill (GN R. 636 of
2013)
Furthermore, the ash dam design also
needs to comply with the last-mentioned
regulations.

National
Water

Section 21 of the National Water Act, 1998 a.

Water

Use

Act, (NWA) identifies several activities that License

1998 (Act No. affect water resources as Water Uses, for General
36 of 1998)

which Water Use Licenses or General Authorisation
Authorisations are required.

b. IWWMP

The Water Uses that may apply depend of
the location of the proposed power station
relative to wetlands, watercourse and
other freshwater features on the site.
It is likely that the Department of Water and
Sanitation will require the preparation of an
Integrated

Water

and

Waste

Management Plan (IWWMP) for the power
station and its associated infrastructure,
including the ash dams, coal stockpiles,
etc.
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or

Act

and/

or

Regulations
National
Forests

Required

Requirements

authorisations

Notice no. 908 of 2014 (List of Protected Tree

removal

Act, Tree Species) under the National Forests permit

1998 (Act No. Act (NFA) lists 47 trees species that are
84

of

1998) protected in South Africa. Such trees may

Notice 908 of not be removed or damaged in any way
2014

without a permit issued by the Department

(Protected

of Environment, Forestry and Fisheries

Tree Species)

(DEFF). Even fairly common trees like
Marula Sclerocarya birrea subsp. caffra
are listed, and a number of other species
on the list are likely to occur on the site e.g:
•

Baobab Adansonia digitata

•

Shepherd’s Tree Boscia albitrunca.

•

Leadwood Combretum imberbe.

Thus, the power plant will need to comply
with this act to be allowed to clear /
prepare land for construction.
National

According

to

Section

38(1)(Heritage SAHRA

Heritage

Resources Management) of the National approval of HIA

Resource Act, Heritage Resources Act, 1999 (NHRA)
1999 (Act No. certain
25 of 1999)
The

specified

activities

require

a Permit

Heritage Impact Assessment (HIA), which necessary)

National must comply with specified standards and

Heritage

Act be submitted to the relevant provincial

Regulations

heritage management authority and / or

(Notice No. R the SA National Heritage Resource Agency
548 of 2000)

(SAHRA). Section 38(8) of the NHRA
provides for the integration of an HIA in the
EIA process.

29

(as

Act

and/

or

Regulations

Required

Requirements

authorisations

The activities that require an HIA include
those such as changing the character of a
site larger than 5,000 m2 (0.5 ha) or rezoning of a site larger than 10,000 m2 (1
ha).

Depending on the risk of the

occurrence of fossils,

as defined by

SAHRA’s “PalaeoSensitivity Map”, the HIA
must include a desktop or site-based
Palaeontological Impact Assessment.
The National Heritage Act Regulations
(Notice No. R 548 of 2000) specifies
procedures for the permitting of certain
activities e.g. excavations and demolitions
of historical buildings. In this respect, it must
be noted that all buildings older than 60
years are protected by the NHRA.
If graves are found on the site and they
need

to

be

relocated,

the

grave

relocation process must be conducted in
terms of the “Procedure for consultation
regarding burial grounds and graves”
(Chapter XI of the National Heritage Act
Regulations).3
Limpopo

The Limpopo Environmental Management Permits

for

Environmental

Act (LEMA) provides for the protected of destruction

or

Management

several classes of animals and plants that relocation

of

are indigenous to the province, including

Note: Regulations Relating to the Management of Human Remains (Regulation NO. R 363 of
2013) under the National Health Act, 2013 would also apply to re-internment of human
remains.
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Act

and/

or

Regulations

Act, 2003 (Act Specially
No. 7 of 2003)

Required

Requirements

authorisations

Protected

Wild

Animals protected

(Schedule 2), (Protected Wild Animals species
(Schedule 3), Specially Protected Plants
(Schedule

11)

and

Protected

Plants

(Schedule 12). In general, if any such plants
need to be relocated or destroyed to
accommodate

the

proposed

power

station, permits will need to be obtained
from the provincial nature conservation
authority.
Rezoning

Zoning

of

land

is

local

government Zoning

competence under the South African Authorisation
Constitution and each local government is
required to have its own zoning plans. In
parallel to environmental authorisations
named

above,

the

applicable

local

government must approve the rezoning of
the land from its current use (probably
Agriculture) to an appropriate zoning.

The key environmental and social requirements of the International Finance
Corporation (IFC) to which a coal-fired power station will have to comply, as
outlined in the IFC Performance Standards, are summarised in Table . World
Bank requirements would apply if a loan is provided to the South African
government.
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Table 2: Key IFC Performance Standard (PS) Requirements

PS

Requirement

Applicability

PS1:

This PS relates to integrating and managing Applicable – the

Assessment

environmental

and

throughout the life of a project in line with undertake an ESIA

Management

national

of

standards.

and

social

regulations
The

and

standard

performance client will need to
international and develop an
requires

the ESMS.

Environmental undertaking of an Environmental and Social
and

Social Impact

Risks

Assessment

(ESIA)

and

the

and development of an Environmental and

Impacts

Social Management System (ESMS) which
requires a structured approach to managing
environmental and social risks and impacts.

PS2:
and

Labour This PS aims to ensure that developers Applicable,
Working establish, maintain and improve worker- particularly for a

Conditions

management relationships that promote fair large construction
treatment, non-discrimination and equal project such as a
opportunity of workers, and compliance with power station.
national labour and employment laws and
international standards (as defined by the
International

Labour

Organisation,

ILO).

Specifically, PS2 addresses child labour and
forced labour, and promotes safe and
healthy working conditions, and protecting
and promoting the health of workers.
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PS

Requirement

Applicability

PS 3: Resource This PS aims to abate pollution to air, water, Applicable:
Efficiency and and land that may threaten people and the 1. A

GHG

Pollution

environment at the local, regional, and

emissions

Prevention

global

mitigation

levels.

This

PS

requires

project

and

developers to consider and implement

assessment

feasible resource efficiency and pollution

required.

prevention principles and initiatives that
avoid or minimize, as far as possible, adverse 2. Annual
impacts

on

human

health

and

the

GHG

reporting

environment.

required if the

The resource efficiency requirements in this

project’s

PS deal specifically with greenhouse gas

emissions

emissions. They require that for any new

exceed 25,000

project, direct annual GHG emissions from

tCO2-e

the physical boundary of the project (Scope

annum

GHG

per

1) as well as any indirect GHG emissions from
purchased power and heat (Scope 2) be
determined, and if the sum of these
emissions exceed 25,000 tCO2-equivalent
per annum, annual GHG emissions must be
determined during the operation of the
project and be publicly disclosed. It also
requires that options to reduce projectrelated GHG emissions be assessed and
adopted during the design and operation of
the project.
PS
Community,

4: The aim of this PS is to anticipate and avoid Applicable to any
adverse impacts on the health and safety of project such as this

Health, Safety the affected communities throughout the where the health
and Security

life of the project because of routine and and

safety

none routine events of the project. The PS communities
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of

PS

Requirement

Applicability

also requires an assessment of how the use around the project
of security by the project, to safeguard may be affected.
personnel and property, could impact on
community security, with consideration of
human rights.
PS5:

Land PS5 aims to anticipate and avoid physical Applicable

Acquisition

and

economic

resettlement

or,

where particularly

and

avoidance is not possible, to minimise involuntary

Involuntary

adverse social and economic impacts of resettlement

will

Resettlement

economic and physical displacement.

the

apply

to

if

project.
PS6:

This PS aims to protect and conserve If the project will

Biodiversity

biodiversity based on the Convention on be undertaken on

Conservation

Biological Diversity. It divides habitat into natural habitat, an

and

three categories: modified, natural, and appropriate

Sustainable

critical. For projects in natural habitat, biodiversity impact

Management

mitigation measures should be designed to assessment needs

of

Living achieve no net loss of biodiversity where to form part of the

Natural

feasible. Critical habitats should be avoided, EIA.

Resources

but projects impacting critical habitats must
have mitigation strategy described in a
Biodiversity Action Plan, which is designed to
achieve net gains of those biodiversity
values for which the critical habitat was
designated. Projects impacting protected
areas must demonstrate that they are legally
permitted there, consult protected area
sponsors and implement plans according to
government

recognized

management

plans that enhance the local conservation
aims.
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PS
PS7:

Requirement

Applicability

Cultural Cultural heritage, according to this PS, refers The applicability of

Heritage

to tangible forms of cultural heritage, such as this PS will depend
tangible movable or immovable objects, on the findings of
property, sites, structures, or groups of the
structures,

having

(prehistoric),

paleontological,

Heritage

archaeological Impact
historical, Assessment, to be

cultural, artistic, and religious values; unique undertaken as part
natural features or tangible objects that of the EIA.
embody cultural values, such as sacred
groves, rocks, lakes, and waterfalls; and
certain instances of intangible forms of
culture that are proposed to be used for
commercial purposes,

such

as

cultural

knowledge, innovations, and practices of
communities

embodying

traditional

lifestyles.

4.7 Grid Connection Compliance Requirements
All changes or additions to the National Transmission System (TS) should follow
the guidance, requirements and regulations set out in the South African Grid
Code (SAGC). The SAGC establishes the reciprocal obligations for all industry
participants around the use of the TS and the operation of the Interconnected
Power System (IPS). The Grid Code is further enforced through the licencing
requirements of the transmission service providers and participants.
The SAGC is intended to provide:
•

To the NERSA, that service providers operate according to the relevant
parts of their licence,

•

To customers, that service providers operate transparently and provide
open access to their defined services, and
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•

To service providers, that customers will honour their mutual Grid Code
obligations and that there is industry agreement on these.

The Grid Code further consist of a Governance Code, Network Code, System
Operations Code, Metering Code, Transmission Tariff Code and Information
Exchange Code. The applications for Transmission Connection is governed by
The Network Code, Version 10.0, August 2019. The integration of Power Stations
into the TS is governed by Section 7.6.5 of The Network Code which defines the
steady-state and transient stability network redundancy requirements for
integration.

The Grid Connection Application and process for ultimate

connection is managed by the Eskom Grid Access Unit which facilitates grid
access/connection for IPPs & generators and manages the overall process
consisting of a Consultation and Application Phase, followed by a formal
Quotation and Contracting Phase through to the Connection, Testing and
Synchronization of the facility. Changes to the SAGC or requests for deviations
are handled via a Grid Code Advisory Committee under the auspices of NERSA
5.International Legislative Requirements
5.1 Implications of Paris Agreement for South Africa
In 2015, 194 countries that are Party to the United Nations Framework
Convention on Climate Change (UNFCCC) agreed on a historic global climate
agreement. In this agreement, known as the Paris Agreement, the parties
committed to limiting average global temperature increase to “well below 2°C
above pre-industrial levels”, and to pursue efforts to keep the increase to no
more than 1.5°C. With the publication of the Special Report on the impacts of
global warming of 1.5°C above pre-industrial levels by the Intergovernmental
Panel on Climate Change(IPCC) in 2018, which showed that a 1.5°C increase
gives the world a much better chance of adaptation compared to 2°C
increase, 1.5°C has become the global focus for climate mitigation efforts.
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Articles 3 and 4 of the Paris agreement require countries to undertake and
communicate ambitious efforts to contribute to towards the achievement of
the 1.5°C target, and these efforts need to represent progression overtime
(UNFCCC, 2015). The efforts are to be packaged in the form of nationally
determined (UNFCCC, 2015) (DEA, 2019) (DoE, 2019) contributions (NDCs),
which are to be submitted every five years. Each successive NDC needs reflect
the country’s highest possible ambition, while also reflective of each country’s
national circumstances.
As a party to the Paris Agreement, South Africa submitted its first NDC in August
2015, reiterating the country’s intention to have its emissions following a peak,
plateau and decline trajectory, peaking between 2025 and 2030 within the
range of 398 and 614 MtCO2e. Under the Paris Agreement, South Africa is
required to submit its second NDC that is more ambitious than the current one
by the end of 2020.
In 2019 the World Resources Institute (WRI) published a report showing that the
combined impact of all the first NDCs submitted under the Paris Agreement falls
significantly short of limiting global warming to 1.5°C, hence there is global
pressure on all countries to significantly increase ambition in their second NDCs.
There is also a growing view among climate researchers that including new
coal-fired capacity in new NDCs undermines the credibility of those new NDCs
(Edenhofer, Steckel, Jakob, & Bertram, 2018). This is also likely to put pressure on
countries like South Africa to minimize as far as possible, if not avoid, inclusion of
new coal capacity in the second NDCs.
5.2 This project and South Africa’s need to comply with the Paris Agreement
South Africa’s latest GHG inventory shows that the country’s net GHG emissions
were 512 MtCO2e in 2015. South Africa’s GHG emissions have not grown since
2007. Over the period 2007 – 2015 the emissions have plateaued in the 516
MtCO2e region, ranging between a minimum of 509 MtCO2e in 2009 and a
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maximum of 527 MtCO2e 2013 (DEA, 2019). This has been due to a combination
of factors including very low economic growth and implementation of various
GHG mitigation within that period. The country’s 3rd Biennial Update Report
(BUR) to the UNFCCC shows that in 2015 alone an estimated 119 MtCO2e of
GHG emissions were avoided through implementation of GHG reduction
programmes (DEA, 2019).
According to the country’s latest Integrated Resources Plan (IRP 2019) two other
coal-fired power plants of 750 MW (2023 and 2027) in addition to Kusile and
Medupi are to be commissioned between 2019 and 2030 (DoE, 2019). These will
add an additional 76 MtCO2e of GHG emissions to the country’s GHG inventory
on annual basis. The bulk of these can, however, be offset by the
decommissioning of Eskom’s old power plants as per the IRP.
The decommissioning of Eskom’s old power plants, however, has been
somewhat of a moving target. It was planned that by the end of 2019 at least
five coal power plants (Camden, Hendrina, Komati, Grootvlei and Kriel) would
have been decommissioned, but as of May 2020 none have been
decommissioned and no clear plans are in place for the decommissioning of
these power plants. The recently experienced load-shedding and the
“continued underperformance of Medupi and Kusile” will also likely contribute
to the delay in decommissioning of the old power stations.
With the absence or delay in the decommissioning of Eskom’s old power plants,
even minimal average growth in the economy between 2021 and 2030 will
certainly result in the country’s emissions exceeding the 614 MtCO2e NDC
target by 2030.
6.ELECTRICITY SUPPLY IN SOUTH AFRICA (GH032020)
6.1 HOW IS ELECTRICITY ADMINISTERED?
Electricity in South Africa is mostly supplied by the parastatal utility, Eskom.
About 90% of the electricity is produced by Eskom’s coal fired power station
38

fleet. However, many of these power plants are aging and inefficient and have
been partly responsible for the rolling blackouts experienced by the country.
South Africa’s power system remains highly constrained with Eskom currently
implementing rotational load shedding and will be for some years. Keeping the
lights on is currently the most pressing challenge for South Africa’s electricity
supply industry for the next few years. It is also key to the longer-term prospects
for the economy. During his February 2020 State of the Nation address, President
Ramaphosa said “Our economy has not grown at any meaningful rate for a
decade” and its recovery has stalled “as persistent energy shortages have
disrupted businesses and people’s lives”. On commenting how this will be
addressed by Government, President Ramaphosa said: “We will put in place
measures to enable municipalities in good financial standing to procure their
own power from independent power producers”. “Over the next few months,
as Eskom works to restore its operational capabilities, we will be implementing
measures that will fundamentally change the trajectory of energy generation
in our country,”. As part of the government’s planned steps for the state to
become less reliant on the troubled power utility, the president said that the
Integrated Resource Plan of 2019 will be given effect to allow for the
development of additional grid capacity from renewable energy, natural gas,
hydro-power, battery storage and coal.
Diversifying the energy mix is also important for the country to fulfil on its
obligations and commitments to reduce GHG emissions and limits climate
change under the Paris Agreement. A secure supply of electricity, at a cost
which South Africa can afford, is essential for the economy to recover as well
as to provide equitable access to electricity. One of the biggest challenges
then for the industry and for the policymakers, is to find the right balance
between

secure

supply

of

electricity,

lowering

GHG

emissions

and

decarbonization of the industry, and all at a cost which is affordable for the
country and attractive to new investment in infrastructure.
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6.1.1 GRID POWER COST PREDICTION
If the Eskom Mega-Flex tariff of average 59c/kWh in 2016 increased with CPI,
the 2020 average mega-flex tariff would have been only 72c/kWh. Instead,
Eskom tariffs increased by a total of 35% over the past 4 years, and today the
average Mega-Flex tariff is 80c/kWh.
In 2018, Eskom applied to NERSA for an 18.91% increase, but only a 5.23%
increase was granted. In April 2020, a South African court ruled in favour of
Eskom appealing the NERSA 2018 decision. This now allows Eskom to do a
supplementary tariff increase application to NERSA. If approved, it is expected
that Eskom will claw back these increases over the next couple of
years. It is also anticipated that Eskom will continue to apply for higher than CPI
tariff increases going forward in order to pay back debt from its new Kusile and
Medupi power plants.
Figure 2 indicates the difference in the estimated Eskom tariffs (in c/kWh) over
the next 20 years versus that of a 2016 Eskom tariff should it have escalated with
CPI and a dollar indexed IPP tariff based on 2020 cost of generation
calculations. It is conservatively assumed that Eskom tariffs will settle to escalate
with CPI from 2026 onwards.

Figure 4: Eskom vs CPI tariff increases
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As most of the cost of generation is related to CAPEX, and the CAPEX of an
Ultra-supercritical coal power plant of approximately 1320MW is most likely to
be US Dollar denominated, the tariff increase of an IPP is US Dollar indexed.
6.1.2 RISKS ASSOCIATED WITH GRID SUPPLY
The two primary risks associated with grid supply is reliability and cost. Eskom’s
aging infrastructure combined with congestion on the network has resulted in
increasing power cuts and is expected to worsen over time. Planned or
unplanned power cuts will be detrimental to the MMSEZ as it poses a risk to the
industrial consumers that require a continuous and affordable power supply for
operations.
In addition to the unreliable grid supply, Figure 1 (and section above) shows
that Eskom’s tariffs are likely to escalate extensively in the coming years. The
uncertainty around Eskom’s financial stability and its proposed tariff increases is
a major risk to the success of the MMSEZ if the cost of electricity becomes
unfeasible for industrial operations. The current status of Eskom (financially and
technically) leads to several large power users considering own generation in
order to provide security of supply as well as tariff (input cost) stability.
For the past couple of years, Eskom proved to be the single biggest risk to the
South African economy due to interruption of supply as well as unstable
electricity tariffs. Despite several government bail-outs and obtaining
international loans, Eskom is still experiencing many technical and commercial
difficulties. The cost of loss of operation by the MMSEZ off-takers (what it will cost
in terms of production losses, process downtime and additional re-start costs)
should also be included in the consideration of the cost of own generation.
This means that the cost of own generation should not only include the IPP Tariff,
but also the upside or benefit of security of supply vs the cost of not having a
supply or not having a secure supply (cost of loss of operation).
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6.2 INDEPENDENT POWER PRODUCER SUPPLY
Independent Power Producers (IPPs) are private entities which own, build
and/or operate power generation facilities in accordance with different
ownership and operating models. IPPs are typically procured through a formal
procurement process whereby bidders tender for the proposed project and are
selected based on a predetermined set of criteria. The most well-known
example of this process in South Africa is the Renewable Energy Independent
Power Producer Program (REIPPP), as deployed by the Department of Energy’s
IPP Office in 2011. As a result of such a programme, the preferred bidder enters
into a Power Purchase Agreement (PPA) with the end-user or off-taker, whereby
the cost of power is agreed over the tenure of the PPA. The IPP may offer various
technologies depending on the size and demands of the end-user, as well as
the legislative requirements in the region.
6.2.1 Own Generation (IPP Generation) Cost
Typical overnight CAPEX costs for different generation technologies over the
past 5 years in the global market and associated Levelised Cost of Electricity
(LCoE) are depicted in 3 below:
Table 3: High-level cost comparison for own generation technologies
Technology

Overnight

Cost Estimated

(USD/kW)
Low
Solar PV (tracking utility 5,000
scale)

+

Lithium

LCOE

2020 over 30years
High

Low

High

9,100

110

156

9,100

126

156

10,000

127

155

Ion

Storage 36hrs
Solar Thermal + Storage
Ultra-Supercritical

6,000

Coal 6,000

with FGD

42

(USD/MWh)

Based on the above comparison, one would say the most viable case to
procure cost effective, baseload power supply to the metallurgical industrial
park is evidently through the development of a Clean Coal project. The
following cost estimation and assumptions were used as basis, as obtained from
recent coal projects in the SADC region.
Table 4: Clean Coal cost of generation
Parameter

Assumption and estimated costs (all costs in
2020 USD)

Technology

Ultra-supercritical Coal with dry cooling

Gross Installed Capacity

2 x 660MW

Net Annual Power Output

10,150 GWh/year

Term of PPA /generation

30 years

Coal calorific Value

20.5 kJ/kWh (HHV) (Waterberg Coal average)

Average

annual

coal 5,336,500

tonnes

per

year

(including

consumption

degradation over 20years)

Coal Price

$25/tonne [Department of Mineral Resources
(DMR) 2018 report]

CAPEX

$4,800,000,000

Inflation assumption

4%/annum for 30 years

NPV

Cost

(Pre-TAX

and $6,224,000,000

Finance)
Nett Cost of Generation

$86.10/MWh

This net cost of generation is mainly made up by CAPEX (65%) Fuel cost (20%)
and variable and fixed O&M costs (7% and 8% respectively).
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COST OF GENERATION
Fuel
20%
Variable O&M
7%
Fixed O&M
8%

Capex
65%

Figure 5: Cost of Generation – Ultra-Supercritical coal technology

6.2.2 Risks associated with IPP Generation
The risks allocated to the MMSEZ associated with IPP generation will be
determined by the PPA and associated agreements. Depending on how the
PPA and related agreements are drafted and negotiated, the majority of the
development risk should reside with the IPP. Offtake and payment risks will be
allocated to the MMSEZ and/or its off-takers. Off-taker risk often require
supportive mechanisms such as escrow account arrangements, Government
guarantees and other supportive mechanisms to mitigate. Various options can
be designed and implemented to mitigate MMSEZ’s risks, depending on the
legal and financial structuring of the project It is imperative that the PPA
properly allocates risk to the Contractor and Operations and Maintenance
(O&M) operator and ensure that all risks are accounted for.
The IPP will be responsible for obtaining all licensing and permits. As indicated
in the lessons learned from Thabametsi and Khanyisa below, acquiring the
necessary documents can be delayed by years if the correct approach is not
taken. This also adds to the MMSEZ and industries’ risk of securing an own
generation supply.
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6.3 Sector Challenges and Opportunities
The security of supply and cost of Electricity is one of the most important
considerations while investing in a Metallurgical cluster. With the current
commodity markets, the success of this large investment and job creation
initiative by the MMSEZ will greatly depend on its ability to supply cheap, secure
baseload energy to the off-takers.
Globally, the main source of power supply to the metallurgical sector is base
load power generation from either Coal, Gas and/or Nuclear technologies.
With very little Gas Infrastructure in South Africa, and nothing at all in the
Limpopo Province, and the price and regulatory impact of nuclear power, the
MMSEZ is forced to consider other means of “clean power generation” to supply
uninterrupted power to the Metallurgical cluster.
An alternative is the use of “clean coal technology” which is defined as “a set
of technologies that either reduce or optimize the use of natural resources,
whilst simultaneously reducing the negative effects it has on the planet and its
ecosystems.” However, baseload coal, in any form, is still a contentious topic,
and although it presents opportunities for growth and development, the
technology also comes with its own set of challenges.
6.3.1 Challenges
The 1000 MW of new coal build published in the August 2018 draft IRP was
expected to come from two IPPs – Thabametsi (537 MW developed by
Marubeni and Exxaro consortium) and Khanyisa (306 MW developed by an
ACWA led consortium). Both these plants were planned to reach Commercial
Operation Date (COD) in December 2021. However environmental activists
and the Life After Coal Campaign (Earthlife Africa, the Centre for Environmental
Rights (CER) and groundwork), lobbied against the roll out of the new power
stations, arguing that the impact on climate change was not properly
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accounted for. The case against Thabametsi was taken to court where the High
Court ruled in favour of the environmentalist groups. The same group has also
filed

numerous

objections

against

Khanyisa

and

commencement

of

construction of the two plants have since been on hold. Figure 4 below shows
a timeline of the major events leading up to this point.

Figure 6: Khanyisa and Thabametsi EA development timeline
Environmental authorisation and approval prove to be very difficult and a
sensitive topic in the development of Coal Power Plants globally, with no
exception in South Africa. The legal challenges around licensing and permitting
involves granting Environmental Authorisation, and Atmospheric Emission,
Water Use and Generation Licenses. These permits are governed by the
National Environment Management Act 1998, the National Water Act 1998 and
the Electricity Regulation Act 2006 respectively. The CER has opposed the
construction of the two plants in line with this legislation, as well as the 2015 Paris
Agreement commitments which South Africa has pledged to.
Thabametsi – lessons learnt
The key findings in favour of CER in the case against Thabametsi included the
following:
•

Climate change and other environmental impacts must be individually
assessed, and the environmental authority must independently make the
decision to allow the project to go ahead
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•

The EIA must include a comprehensive assessment of climate change
impacts before authorisation is allowed. Previously it was not a
requirement to include specific climate change impacts in an EIA

•

The EIA should not be limited to the quantification of greenhouse gases
and must also include an assessment of the broader climate change
impacts including water scarcity and the long-term health of the
surrounding communities

•

The environmental authority must determine measures (if applicable) to
reduce the carbon emissions and ensure that the surrounding
environment is resilient to the impacts of the project. – this is where “Clean
Coal Technologies” have an advantage and could still be granted
environmental authorisation, provided it is carefully approached and
very well defined as per above guidelines

The table shows the status of the hurdles which Thabametsi is required to resolve
in order to reach financial close.
Table 5: Thabametsi EA challenges

Regulatory

Status

Appeal Action

Current Status

Hurdle
Environmental

Issued

in CER challenge court EA granted

Authorisation

January 2018 proceedings

(EA)

after revised 26/03/2018

commence

EA

years from date of

was

submitted

on (activities

must
3

issue)

Atmospheric

Provisional

Emission

AEL issued on in Oct 19

granted (valid for

License (AEL)

14/2/2019

5 years)

Water

Use Revised

License (WUL)

application

Appeal issued by CER Provisional

AEL

CER objected to the Awaiting license.
application based on CER

ready

appeal if issued.
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to

Regulatory

Status

Appeal Action

Current Status

Hurdle
submitted in a study by Savannah
Feb 18

Environmental

NERSA

Application

CER objections Dec Awaiting license

Generation

submitted

17 - Feb 20

License

In addition to the regulatory challenges shown above, Thabametsi has also not
reached financial close due to key funders withdrawing, including primary
shareholders Marubeni and lenders First Rand, Nedbank and Standard Bank.
South African lenders have been withdrawing support for coal power producers
in favour of responsible lending and support of sustainability initiatives and
“green” funding. Currently, none of the big commercial banks are supporting
any coal (Clean or other technology) as funders. Funding for Clean Coal
Technology will have to be sourced from markets which still support such
technology, typically Chinese and other BRICS countries.
Khanyisa – lessons learnt
The regulatory challenges faced by Khanyisa are similar to that of Thabametsi,
with the exception that the initial Environmental Authorisation (EA) for this plant
has now expired. The initial EA was granted in October 2013. The primary hurdles
which Khanyisa is required to resolve, are listed below.
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Table 6: Khanyisa EIA Challenges
Regulatory

Status

Appeal Action

Current Status

Hurdle
Environmental

EA expired on Contractor

Authorisation

31/10/2018

(EA)

opposes EA expired

ruling
CER

requests

confirmation

of

DEFF’s

ruling on 5/2/2020
Atmospheric

Still

pending CER appeal

Awaiting

Emission

(as

at

license

License (AEL)

2019)

Water

Oct

Use Application

License (WUL)

submitted

CER appeal – license was Awaiting
initially

suspended

but license

contractor application to
lift the suspension was
successful
NERSA

Application

CER

objected

Generation

submitted

application

to

the Awaiting
license

License

6.3.2 Opportunities
On the other hand, Clean Coal technology and the independent generation
by a utility scale power plant such as this project, brings several good
opportunities to the country, the MMSEZ, the independent developers and
potential off-takers. A clean coal technology power plant of an estimated
1600MW net output will bring approximately USD 6 billion dollars in foreign
investment directly related to the power plant. That is excluding the additional
foreign investment that it will enable through the Metallurgical Zone.
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The MMSEZ should also specifically investigate the number of direct and
secondary jobs created through such a development that will greatly benefit
the community. If the development timeline is planned well, this can provide
great relief to the unemployment issue related to end of construction at Medupi
and Kusile Eskom power plants. In a report prepared by Hill and Associates, Inc.
from the USA, the economic benefits of the development of a coal fired power
plant is highlighted, even for an established economy such as that of the USA.
The benefits to the South African economy should be further investigated to aid
in the support of such a development. In this report, it is stated that the
development and construction of a 1500MW ultra-supercritical coal fired power
plant with associated new coal mine will generate over 20,000 jobs
/employment in the region. During the operation of such a power plant and
mine over 40 – 50 years, an additional 2,300 permanent jobs will be sustained.
Much of the economic activity and many of the new jobs will be created
indirectly as a result of the expenditures made directly at the power plant and
mine.
Furthermore, clean coal technology has the potential to overcome the stigma
around coal and can benefit Southern African developing countries in
delivering cheap baseload clean energy. It also has the potential to offset the
current carbon emissions produced by the old and inefficient technology used
by Eskom’s coal fleet. These new technologies should be further investigated to
replace decommissioned Eskom plants.
From the South African Department of Energy’s White Paper on Energy Policy,
released in December 1998, the current policy objectives for clean coal
utilisation and the entire energy sector, are to increase access to affordable
energy

services,

improve

energy

governance,

stimulate

economic

development, manage energy-related environmental impacts and secure
energy supplies through diversity. “Restructuring aims to improve the quality of
life of all South Africans and to increase economic growth and redeploy assets.
To ensure non-discriminatory and open access to transmission lines, and taking
50

into consideration the financial stability of Eskom, government, in the medium
term, is to establish a separate state-owned transmission company.
[http://www.energy.gov.za/files/coal_frame.html]
According to the 2019 IRP:
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 ultrasupercritical 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 CCUS1 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. 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.
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.
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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HELE coal technologies including underground coal gasification, integrated
gasification combined cycle, carbon capture utilization and storage, ultrasupercritical, 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 of the IRP: 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.
Risk mitigation (new Coal Development): 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. 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
It is evident that affordable baseload power in terms of clean coal technologies
are still part of the South African energy mix. In an interview with Chris Yelland
in February 2020, the minister of Minerals and Energy, Mr Gwede Mantashe
noted in his closing remarks: “So, I subscribe to an energy mix – clean coal, CCS,
gas-to-power, hydro, renewables, battery storage and even nuclear, because
that also gives us time to study the trends as we move ahead. I am one of the
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those who think that a balanced approach to the energy transition would help
us. The energy transition is not just about jobs and training, but about
establishing serious alternative opportunities and economic activities.”
Table 6 below shows that, depending on the selected technology, the
envisaged MMSEZ project will add between 6.8 and 10.9 MtCO2e to South
Africa’s annual GHG emission, with CFB technology plus limestone injection
leading to the biggest contribution. Should Ultra-supercritical technology be
utilised, this value will be to the lower range of approximately 6.8 MtCO2e per
annum.
Table 7: Estimated Annual GHG Emissions of the Project

GHG emissions
Technology

used

for

generation

self- Typical

Emissions

efficiencies Intensity
(tCO2e/MWh)

Ultra-Supercritical Coal

Supercritical coal plus FGD

45%

0.77

41%

0.84

Annual
(MtCO2e)
6.8

7.5

As noted previously, South Africa’s 2nd NDC, focusing on post 2030 will have to
be even more ambitious than the current NDC. It therefore goes without saying
that the emission target will be significantly lower than 614 MtCO2e and will
most likely be based on IRP2019 while also aligned with the National Climate
Change Response White Paper’s requirement for the country’s emissions to
decline in absolute terms by 2035 at the latest. Thus, any new coal generation
capacity added to the grid from now on has the potential to compromise South
Africa’s chances to meet its mitigation target in the current or the next NDC.
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7. Energy Options / Alternatives for MMSEZ, Comparisons & Costs
Power is required for the metallurgical cluster of the Musina-Makhado SEZ which
will focus on the beneficiation of ferrous minerals found in Limpopo province to
produce steel, stainless steel, pig iron, ferromanganese and ferrochrome. Iron
ore, coking coal and other minerals, which are key inputs into the steel and iron
production process will be part of the downstream value addition process.
Based on the energy investigation report (Ref:GH032020) the following
technologies have been assessed for MM-SEZ:
•

Clean Coal Technology (Ultra Supercritical Coal and Ultra Supercritical
Coal with FGD

•

Solar PV (tracking utility scale) with Storage

•

Advanced Nuclear

•

Bio-Mass

•

CCGT Plant

•

Eskom- Grid connection

Note: Supercritical Coal, Subcritical Coal and CFB with limestone injection were not included in this
analysis based on the outcome of the reflection on the Paris Agreement, South African new coal case
studies (Khanyisa and Thabametsi) and environmental legislation which all discard the above options as
non-clean coal.
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7.1 Clean Coal Technology
Technology Overview
Around 70% of South Africa’s energy demand is met by coal fired power plants.
The latest revision of the Integrated Resource Plan (IRP 2019) shows that while
there is an ambition for a more diversified energy mix, coal will continue to be
a large contributor to the power pool going forward (~ 40% by 2030).
Figure 5 below shows the expected evolution of generation sources over the
next 10 years.

MW
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Embed Gen

90000,0

Other

80000,0

Gas/ Diesel

70000,0

CSP

60000,0

Wind
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50000,0
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Hydro
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Nuclear
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Base 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030

Coal

Figure 7: South African Energy Mix to 2030 (IRP 2019)
Although traditional coal-based power generation meets the need for cheap,
continuous, “base load” power, the pollutants associated with burning coal is
known to contribute to a large portion of the country’s total emissions.
The development of new “clean coal” technologies allows for higher
efficiencies and lower emissions and therefore reduces the overall impact on
the environment. The figure below is a high-level overview of the more
established clean coal combustion technologies used in industry, and how it
compares to traditional subcritical pulverised coal combustion (technology
used in majority of Eskom fleet). Note that data may differ depending on the
data source and assumptions used.
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Figure 8: Overview of Clean Coal Technologies
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Figure 9 shows how emissions are reduced with an increasing efficiency with
more refined clean coal technology (and higher CAPEX) applications. Carbon
Capture and Storage (CCS) can reduce CO2 emissions by up to 90%, however
the efficiency of the overall plant is reduced, and the total capital cost can
increase by up to 50%, depending on the technology used.

Figure 9: CO2 Reduction Potential of Coal-Fired Power Plants by Increased
Efficiency (VGB PowerTech 2013)
Unfortunately, with advancement in technology, the CAPEX and OPEX are
significantly increased.
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7.1.1 Pulverised Coal Combustion
Most of South Africa’s ESKOM coal fleet uses sub-critical PC combustion
technology. Developments over the past few years have predominantly
involved increasing the plant thermal efficiencies by raising the steam pressure
and temperature. The combustion can be categorised into three tiers, based
on the differences in pressure and temperature. This is shown in the table
below:
Table 8: Operating Conditions of a PC Power Plant

PC Power Plant

Steam pressure [MPa]

Steam temperature [°C]

Subcritical

< 22.1

< 565

Supercritical

22.1 – 25.0

540 – 580

Ultra-supercritical

> 25.0

> 580

Subcritical power plants operate at conditions below the critical point of
water, which means that both the liquid and gas phases are present. These
plants therefore require a steam drum at the top of the boiler to separate the
phases such that only the gas phase remains. This gas is then heated further
before it is sent to the turbine. The economizer’s function is to pre-heat the feed
water using the hot flue gas which exits the furnace.
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Figure 10: Simplified Subcritical Unit showing steam cycle (Adapted: Japan
Coal Center)
Supercritical (SC) and Ultra-supercritical (USC) plants operate at conditions
above the critical point of water. Only the gas phase exits the boiler, so there
is no need for a steam drum. SC and USC achieve higher efficiencies due to
the high pressure and temperature operating conditions. As a result, these
plants use less coal which result in lower CO2 emissions.
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The figure below shows a simplified diagram of how SC and USC units differ
from subcritical units.

Figure 11: Simplified SC/USC Unit showing steam cycle (Adapted: Japan Coal
Center)
Table 9: Comparison of Emissions of old Eskom coal plants vs the proposed
plant
Power

Plant/ Capacity

Technology

(MW)

Power

% Load Coal

Coal

kg

Annual

generated

Factor

efficien

CO2

CO2

/

annum /

(MWh)

Availa

consumpti
on

/ cy

annum (T)

(T/MWh)

/MWh emissions
(tonne)

bility
Eskom

Grootvlei

(Sub-Critical) (actual 1,200

3,295,218

31%

2,322,971

0.7

1,265

3,954,262

10,638,144

92%

4,830,000

0.45

800

8,510,515

2018 data)
Proposed MMSEZ
Ultra-supercritical
proposed

annual

1,320

data
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Resources available to New Generation:
For a 2 x 660MW Clean Coal, Dry cooled power plant, the following resources
are required, of which typical quantities and qualities are depicted in Table 10
below.
Table 10: Clean Coal Input Resources

Resource

Quality

Quantity

Coal

Average CV = 5,500,000
20.45

MJ/kg for

(HHV)

Availability
T/annum Mine to be developed by others.

1320

MW Typical Coal CV for Waterberg coal,

[165,000,000 tonnes and Heat rate for USC used
of

coal

over

30

years]
Max Sulphur = This is typical Waterberg coal parameters, but exact coal
1.5%

specification is required for any further studies and for higher
accuracy. This will prescribe sulphur treatment requirements
as described in “Clean Coal Technology” sections of this
report

Max Ash = 26%

This is typical Waterberg coal parameters, but exact coal
specification is required for any further studies and for higher
accuracy.

Water

Indirect cooling 4,000 - 6,000m3/day

Dry cooling technology assumed

Technology
Direct

Cooling 8,000

Technology

-

12,000

m3/day

Ash

Wet / dry ash Approximately 1,400,000Tonne of ash to be stored per annum

Disposal

disposal,

site

depending
EIA

[total

of

42,000,000tonnes

of

ash]

would

on approximately 180Ha of land for ash disposal
and

technology
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require

7.2 Solar PV with Storage
South Africa has exceptionally good solar resource, especially in the Northern
Cape region. Most of the country’s utility scale PV plants are located in the
Northern Cape, and very cheap renewable energy cost of generation can be
achieved in these areas, where the yearly global horizontal irradiation (GHI) is
in excess of 2200kWh/m2. In the MMSEZ area, GHI is approximately 2000kWh/m2
which is still considered a good solar resource for PV generation.

Figure 12: South Africa Global Horizontal Irradiation (GHI)
With this level of GHI, a solar field covering 1ha of PV panels could generate
approximately 1MW of AC power during peak irradiation levels. A PV Solar farm
capable of generating 1320MW (MMSEZ first phase demand) during most of
daylight hours (not only at peak) would need to be in approximately 2000ha
of PV panels. In addition to severe space constrains, mega solar alone is still
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non-dispatchable

power

(meaning

it

is

only

available

when

the

resource(sunshine) is available and cannot provide power on demand). In
order to provide baseload dispatchable power to the Metallurgical off-takers,
solar PLUS storage solution would be required. This could be implemented with
different technologies for storage, such as:

◼

Lithium Ion batteries

◼

Lead-acid batteries

◼

Thermal (such as molten salt) storage

◼

Flow batteries

◼

Hydrogen

In all of these cases, excess solar generation would be required during daytime
/ peak hours to charge battery storage which could be deployed at night or
when solar resource is unavailable (cloud cover) in order to provide baseload
power to the Metallurgical off-takers that would add significantly to the
installed capacity of the solar plant.
The world’s largest thermal storage (molten salt) is part of the Solana
Generating Station in the USA, capable of delivering 280MW for 6hours. The
Dalian Vanadium Redox Flow Battery system in China is capable of delivering
200MW for 4hours. The Hornsdale Lithium-ion battery system in Australia is the
largest of its kind at 150MW for just over 1 hour.
The KaXu Solar One Thermal Solar farm in Northern Cape South Africa is the
world’s 3rd largest Thermal Storage solar facility with storage. A 100MW
parabolic trough plant with 3 hours storage capacity. As with the rest of solar
power generation technology and equipment, the price of battery storage is
improving with further development of technology. In 2018, the National
Renewable Energy Laboratory (NREL) of the USA estimated that the capital
cost of Lithium Ion battery systems could decrease to 1/5th of its 2018 cost in
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the next 30 years, and a cost reduction of 10 – 50% by 2025 (depending on
technology development.

Figure 13: Battery cost projections for 4-hour Lithium Ion systems
Current capital cost of a utility scale battery system capable of providing 4
hours of energy ranges between 400– 800 USD/kWh. In order to provide
baseload power to the metallurgical off-takers, the MMSEZ’s application would
require at least 8 – 10 (24 – 48 hours of storage to allow for days without sun)
hours of battery storage. That scale of battery storage system is physically
constrained and requires excessive capex.

◼

Technology

◼

Overnight

Cost

(USD/kW)
Low
Solar PV (tracking

◼

Estimated LCOE (USD/MWh) 2020
over 30years

High

Low

High

900

1,100

36

44

Solar PV (tracking

5,000 -

9,100

110

156

utility

14,100

utility

scale)

-No

storage
scale)

+

Lithium Ion Storage

for

36 hrs

hours

36
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Solar

Thermal

+

Storage

6,000-

9,100

126

156

24 000

Based on the above, it is clear that large scale baseload power generation
from Solar plus storage, is not yet feasible or economically viable for the
MMSEZ’s purposes.
It is however crucial to consider augmenting other baseload generation with
Solar PV, and other applications for PV should be considered in the MMSEZ’s
energy masterplan. Solar PV plus storage could be considered for the AgriProcessing, logistics and other manufacturing and processing clusters which
will be developed alongside the metallurgical zone.
7.3 Advanced Nuclear
Advance Nuclear Technologies are at the forefront of clean energy
development. Nine different advance nuclear technologies are being
developed globally, some in more advanced stages than other. These
technologies are suitable to generate clean, safe, baseload power with a
continuous focus on reducing cost. Advance nuclear technologies are
inherently safer by design, emits no CO2 or other Greenhouse Gasses, can act
as load following (similar to OCGT technology) in order to support a high
penetration of renewable generation and comes in a wide range of sizes
which can be expanded modularly. Installed capacity of 1600MW as required
for phase 1 of the MMSEZ power demand is therefore achievable with
Advanced Nuclear and can be increased via a phased approach.
In many first world countries, developing and deployment of advanced
nuclear power generation is key to reduce climate change impact whilst
providing reliable baseload power. In the UK, nuclear contributes to 20% of the
total domestic electricity supply, and 40% of the low-carbon electricity
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generated. Advanced Nuclear Technologies (defined as Small Modular
Reactors (SMRs) which are smaller versions of today’s technology, and
Advanced

Modular

Reactors

(AMRs)

which

adopt

next

generation

technologies) could work alongside other low-carbon sources in a hybrid
energy system to offer cost-effective solutions to a range of energy needs.
However, over many years the policy framework in these countries have been
specifically

adapted

to

allow

for

the

stringent

regulation

of

such

developments. Nuclear regulation and the licensing and permitting processes
are crucial enablers in any country’s nuclear policy framework. The regulatory
system for new reactors must be robust, provide public confidence and enable
innovation. Addressing the regulatory framework in South Africa will add a
significant time requirement and would not fit with the MMSEZ’s timeframe for
own generation. The UK started on this journey in 2014 and are still not at a
point of readiness on advance nuclear regulation. Apart from National
Nuclear Regulatory framework in South Africa, any new-build nuclear facility
would require approval from the International Atomic Energy Agency.
The Capital Cost required to develop new Nuclear Power Plants is a key factor
dominating

the

economics

of

the

technology.

Advanced

Nuclear

development in a country that does not yet have an established regulatory
framework, and where limited number of projects will be developed, will lay in
the high range of overnight cost and estimated LCOE, making the cost of
energy at approximately USD192/MWh from a new build nuclear project too
high for metallurgical commodity production.

◼

Technology

◼

Overnight

Cost

(USD/kW)

Advanced Nuclear

◼

Estimated LCOE (USD/MWh)
2020 over 30years

Low

High

Low

High

6,000

12,200

110

192
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From this, it was concluded that the timeline for the development and
regulatory and licencing of an advanced nuclear power plant, as well as the
cost of generation outweighs environmental benefits, and Nuclear power
generation should not be considered economical viable for the MMSEZ.
7.4 Bio-Mass
Bio-mass to power plants in general are medium scale facilities of
approximately 200MW installed capacity. This is generally limited by the
availability of feedstock. Ironbridge in the UK is a 740MW wood pellet fired
biomass power plant and was converted from coal-fired to biomass in 2013
and decommissioned completely in 2015.
Operations and maintenance (O&M) costs can make a significant
contribution to the levelised cost of electricity (LCOE) and typically account
for between 9% and 20% of the LCOE for biomass power plants. It can be lower
than this in the case of co-firing and greater for plants with extensive fuel
preparation, handling and conversion needs. Cost of fuel and cost of
transportation of fuel is another operating cost that contribute to the LCOE.
Secure, long-term supplies of low-cost, sustainably sourced feedstocks are
critical to the economics of biomass power plants. Feedstock costs can be
zero for wastes which would otherwise have disposal costs or that are
produced onsite at an industrial installation (e.g. black liquor at pulp and
paper mills or bagasse at sugar mills). Feedstock costs may be modest where
agricultural residues can be collected and transported over short distances.
However, feedstock costs can be high where significant transport distances
are involved due to the low energy density of biomass (e.g. the trade in wood
chips and pellets). The LCOE of biomass-fired power plants ranges from USD95
to USD290/MWh depending on capital costs and feedstock costs. Where lowcost feedstocks are available and capital costs are modest, biomass can be
a very competitive power generation option.
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The main reason for typical biomass power plant sizes to be limited below
200MW, is the low energy content of biomass. 1600ha of typical pine
plantations would produce 1MW of baseload power for one year. Or another
way of expressing the immense amount of biomass required for large scale
baseload power generation, is that 1tonne of dry woody biomass is consumed
for each 1MWh produced. A 1320MW plant, operating at an 90% Load Factor
would consume 10,400,000 tonnes of dry woody biomass per year.
To fire a 1320MW baseload power plant with woody biomass, would require
2,500,000ha or 25,000km2 of pine plantations

Figure 12: Area required as Pine Plantations to provide sufficient biomass for
1320MW
Woody biomass is by far not the only biomass option, and other options such
as miscanthus and sugar cane provide much higher yields under wet and
tropical conditions. Given the arid conditions in the Musina/Makhado area,
such high yields and tropical cultivars cannot be considered. The above serves
as an illustration of the extensive land and biomass production required for
large scale baseload power generation. Even if a crop with three times the
biomass yield (typical miscanthus yield is 12tonnes/ha/year or 3 times that of
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pine plantations) could be cultivated in this arid region, it would still require
almost 1million hectares of feedstock.

Technology

Overnight

Cost Estimated LCOE (USD/MWh)

(USD/kW)

Bio-Mass

7.5

2020 over 30years

Low

High

Low

High

5,000

7,000

95

210

Natural Gas and CCGT technology

Existing natural gas supply and pipeline networks in South Africa are limited to:
•

ROMPCO pipeline: An 865 km pipeline between Temane in Mozambique
and Secunda in South Africa, jointly owned by Sasol and the two
respective Governments. This pipeline is currently capacity constrained,
with the majority of gas consumed at Sasol’s facilities for power
generation and fuel production.

•

Sasol pipeline network: A natural gas distribution network delivering gas
from the ROMPCO line to users (industrial and residential) in Gauteng.

•

Mossgas (PetroSA): PetroSA announced in October 2019, that the Mossel
Bay plant will run out of natural gas (obtained from the offshore field
about 89km from Mossel Bay) by December 2020. Although this day-zero
is currently somewhat delayed, the company is considering importing
LNG in order to continue production at the Mossgas plant. No additional
gas and infrastructure are available for 3rd party use.

•

Lilly pipeline: A small capacity line between Durban and Johannesburg,
mainly transporting Methane-rich gas (not natural gas) from Secunda to
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Richards Bay. This line is owned by Transnet and operated by SASOL
under a lease agreement until 2022 and can be repurposed to handle
natural gas. It is not clear what Transnet’s plans are for the pipeline once
the Sasol lease comes to an end. However, the pipeline is only 16 inch in
diameter for the majority of the pipeline length and throughput capacity
will

be

limited.

The

line

has

off-take

points

at

Newcastle,

Empangeni/Richards Bay and the Durban area. The maximum capacity
of this pipeline is 23 million GJ per year, operating at 40 – 53 Bar. The
majority of its current off-takers are located on the section between
Secunda and New CastleIt is expected that industrial demand in this
section will exceed the line’s capacity in the early 2020s (according to
Transnet’s 2017 long term planning framework report), but availability still
remain in the section between Richards bay and Durban for the long
term. In repurposing this line to receive LNG at Richards Bay, operating
pressure could be increased to closer to the design limit of 80bar, which
will allow continued supply to current Gauteng based off-takers.
•

Expansion: Transnet is planning several expansions and new pipelines,
on a phased approach as illustrated in

•

Figure below. There is no indication on timeline of any of these phases.

Figure 14: CEF Group-Eskom-Transnet Strategically Aligned Phased Gas
Pipeline Network
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There are thus no natural gas reserves, new explorations, pipelines or LNG
import facilities in the MMSEZ or surrounding areas. With the ROMPCO line and
Temane and Pande gas fields already under capacity constraints, it will also
not be possible to receive sufficient gas from the ROMPCO line for the
generation of 1320MW baseload power at MMSEZ. The nearest port to the
MMSEZ for LNG imports would be Maputo, Mozambique. With the current
ROMPCO line already operating at design capacity, it would be required to
install a dedicated gas line from Maputo to MMSEZ for gas supply. This would
require the construction of approximately 450km of pipeline in addition to an
LNG receiving terminal and regasification facility at Maputo.
Approximately 1,500,000 tonnes/annum of natural gas will be required to fuel
a 1320MW CCGT power plant. A pipeline of this magnitude will add
significantly to the capex of a power project, but the benefit of importing LNG
into the region and possible energy supply to the metallurgical zone, in
addition to the environmental benefit of CCGT technology is worth
investigating.

◼

Technology
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7.6 Eskom- Grid connection
The required point of supply can be integrated to the transmission network
through the new proposed 400kV line from Borutho MTS to Nzhelele MTS.
Nzhelele transmission substation and the associated 400kV lines project which
is still under development and is expected to be commissioned in year 2024, it
is only then that Musina SEZ Smelter point of supply can be integrated to the
transmission network.Error! Reference source not found.
Figure 15: The map showing the location of Musina SEZ in relation to the future
and existing Eskom Transmission infrastructure.
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Figure 16: Geographical diagram of Musina SEZ layout showing the position of the
future Nzhelele Transmission Substation.

In view of this, the transmission integration options are limited to:
Option 1: Supply 600MW from Nzhelele Substation 132kV through 2x132kV HV
Lines
Option 2: Supply 600MW from Nzhelele Substation 400kV through 2x400kV HV
Lines
Option 3: Supply 1600MW from Nzhelele Substation 400kV through 2x400kV HV
Lines
7.6.1 Generation Pattern
For normal operation, the following assumptions are made in relation to
available generation in the Northern Grid:
Normal Operation (System healthy in year 2024)
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• Matimba Power Station: Available generation is 6x615MW.
• Medupi Power Station: Available generation is 2x786MW.
7.6.2 Eskom Northern Grid Transmission Network in year (2024)

The study takes into account the planned Medupi Power Station integration
project, Borutho MTS and Nzhelele MTS in the Northern Grid transmission
network.

Figure 17: Portion of the Northern Grid Transmission network in year 2024 with the
integration of Nzhelele Transmission Substation.

7.6.3 Options Considered:
Options considered need to satisfy the long term Musina SEZ development
plans and also create flexibility to allow further development in the area.
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Option 1: Supply 600MW from Nzhelele Substation 132kV through 2x132kV HV
Lines
•

This option entails 2x11km 132kV lines from Nzhelele Transmission
Substation to the new proposed Musina SEZ point of supply. A single line
diagram showing connection under this option is shown in Figure 15
below.

Figure 18: Network diagram of Northern Grid Transmission network in year 2024 with the
scope of work for option 1.

The scope of work would include:
•

Install and equip 2x132kV feeder bays at Nzhelele MTS

•

Build 2x132kV 11km Twin Kingbird conductors lines from Nzhelele MTS to
Musina SEZ point of supply

•

Extend the 400kV Busbar
75

•

Extend the 132kV Busbar

•

Install a third 1x500MVA, 400/132kV Transformer at Nzhelele MTS

Option 2: Supply 600MW from Nzhelele Substation 400kV through 2x400kV HV
Lines
•

This option entails 2x11km 400kV lines from Nzhelele Transmission
Substation to the new proposed Musina SEZ point of supply (New 400kV
MTS). A single line diagram showing connection under this option is
shown in figure 16 below.

Figure 19: Network diagram of Northern Grid Transmission network in year 2024
with the scope of work for option 2
The scope of work will include:

•

Install and equip 2x400kV feeder bays at Nzhelele MTS
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•

Build 2x400kV 11km lines from Nzhelele MTS to Musina SEZ point of supply

•

Terracing of the 400kV HV yard at Musina SEZ MTS

•

Installation of 1x400kV double busbar at new Musina SEZ MTS HV yard

•

Install and equip 2x400kV feeder bays at Musina SEZ MTS

•

Installation of 400kV bus coupler

•

Installation of 400kV bus section

•

Install and equip 2x400kV transformers bays at Musina SEZ MTS

•

Install 2 x 500MVA transformers

Option 3: Supply 1600MW from Nzhelele Substation 400kV through 2x400kV
HV Lines
This option entails 2x11km 400kV lines from Nzhelele Transmission Substation to
the new proposed Musina SEZ point of supply (New 400kV MTS). The option also
proposed a second new 400kV (200km) line between Borutho MTS and
Nzhelele MTS. A single line diagram showing connection under this option is
shown in Figure 17 below.

Figure 20: Network diagram of Northern Grid Transmission network in year 2024
with the scope of work for option 3
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Table 11: Summary of Energy Sources Assessed and Reasons behind the preferred option or non-preferred options

Technology Type

1.Own

Estimated

Estimated

Estimated

Possible

Cost

Cost/annum

Cost over 30 Emissions

(USD/kW)

USD

Yrs

Reasons for considering or Preferred
not

considering

or

the Not Preferred

(USD Levels kg CO2 technology

million)

/MWh

< 40 000 mil

1265

Generation

(Clean Technology)
1.1

Ultra-Supercritical 1899

Coal

Considered

for

its

low Not Preferred

carbon emission and base
load compared to what is
currently being used

1.2

Ultra-Supercritical 2279

< 40 000 mil

Coal with FGD

Considered
800

for

its

low Preferred

carbon emission and reliable
baseload

compared

to

other technologies. Filters to
further

reduce

carbon

emissions
3. Solar with Storage

5,000 -

80 000 mil

14,100 for 36 hours

Solar

Not

considered

due

to Not Preferred as

technology has space, reliability and high a
an insignificant cost for battery storage.
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baseload

supply,

but

carbon-

should be used

footprint

for

Agri-

Processing,
logistics

and

other
manufacturing
activities.
4. Advanced Nuclear

6,000

Nuclear power Not recommended due to Not Preferred
reactors do not long periods for licencing
produce direct requirements. Requires large
C02,

so

the space

for

artificial

lake,

technology has outbuildings for ventilation
an insignificant equipment, storage for fuel
carbon-

and waste

footprint
5. Bio-Mass

5,000

Bio-Mass

Not recommended for the Not Preferred

technology has size

of

plant.

an insignificant biomass

fuel

carbonfootprint
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Supply
in

of

large

quantities not available

6. Natural

gas

and Pipeline

CCGT technology

cost 900,000,000

Natural gas and Not recommended due to Not Preferred

(1.5MT/annum

CCGT

high

costs

and

over

technology has running out of gas.

450km)@$2m/km

an insignificant

fear

of

carbonfootprint
7. Eskom Grid (400KV)

127

>100 000 mil

1265

Not considered due to high Not Preferred
energy costs in a long run.
Break-even with coal fired
power station in six years

*Please note Eskom supply only includes transmission network and not generation cost
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Figure 21: Cost comparison for energy supply
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8. Locality Alternatives
The proposed power station is located within the earmarked site for MessinaMakhado Socio Economic Zone (MMSEZ) in Limpopo Province. The MMSEZ
programme involves a metallurgical and logistics cluster. The project consists
of two sites, namely one at Antonvilla (Site 1) in Musina, where logistics and
manufacturing would take place. Approximately 50 km to the south of Musina,
referred to as the Musina-Makhado/Bokmakierie / southern or designated SEZ
site (Site 2), focuses on the metallurgical and energy cluster.
There is no other alternative location assessed in this regard since the area has
been identified and further approved by the president as the Socio Economic
Zone. See below the locality map showing details.
Figure 22: Locality Map

Site 1: Metallurgical and energy
cluster

Site 1: Logistics and manufacturing
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9. Project Findings and Recommendations
A site investigation was conducted on the 11 of May 2021, the following
findings were documented.
•

The proposed energy technologies constitute a number of listed
activities which

fall within the scheduled activities under the

Environmental Impact Assessment (EIA) Regulations 2014; promulgated
under the National Environmental Management Act, 1998 (Act No. 107
of 1998), as amended (NEMA), the National Water Act, the NEM Air
Quality Act, and all related environmental and energy legislation.
•

The assessment done was a screening exercise which provides room for
a full Scoping /Environmental Impact study and supportive specialists
studies to be conducted prior to development.

•

It is not easy to suggest specific mitigation measures and monitoring
conditions that should be part of the EIA and the EMPr at this stage since
a full EIA study and specialists studies for the preferred power generation
technology still need to be conducted.

•

A high-level environmental assessment or screening was conducted in
order to address potential environmental impacts associated with the
power generation technology preferred.

10. Cumulative Impacts
The proposed MMSEZ project will be established in different phases. Each and
every phase would have unique Aspects and Impacts that require special
attention throughout all project phases. The power plant on its own may not
produce significant cumulative impacts, but when other activities such as Steel
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/ Stainless Steel Plant, Coking Plant, Pig Iron Plant, Ferro Manganese Plant, Ferro
Chrome Plant, Chrome Plating Plant and Lime Plant are developed cumulative
impacts would be assessed, and mitigation measures established and
implemented accordingly.
11. No-go Option
Should the project not proceed the following will happen:
•

No damage to the ecological status of the site would take place.

•

No additional emissions would take place from various activities such as
vehicles, dust, power generation related emissions-although very
minimal due to the cleaner technology option. The area’s air quality
would be spared from possible pollution.

•

No visual impact would happen, due to long stalks at the power station
and its associated plants.

•

The current land uses such as farming would stay the same.

•

The socio-economic status of the area will stay un-improved, meaning
approximately 2000 potential job opportunities which were supposed to
be created by the proposed new power station would not be realised.

•

The SEZ Policy plans and that of the National Development Plan would
fail.
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12. High Level Environmental Impact Assessment for the Proposed Energy
Option
12.1 Potential Environmental Aspects and Impacts
The major environmental impacts associated with the proposed development
are provided below:
•

Potential visual impacts associated with the proposed project and
associated infrastructures.

•

Potential impacts on tourism

•

Potential noise impacts.

•

Potential impacts on heritage, Cultural and Paleontological sites.

•

Potential impacts on air quality and human health as a result of emissions

from the facility.
•

Potential impacts on surface and groundwater resources

•

Potential impacts associated with the transportation and storage of fuel
during operation.

•

Potential impacts on flora, fauna and terrestrial biodiversity

•

Potential impacts on soils and agricultural / farming activities

•

Potential Impact on health (Communicable diseases (Aids & Covid-19
etc), Psychosocial disorder (e.g. social disruptions, Safety and security
Issues)

•

Potential impacts on Geological & Geo-hydrological environment
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The Site

Figure 23: Sensitivity Map-Fauna & Flora (Sourced from MM-SEZ EIA Report)

86

The Site

Figure 24: Conservation Plan with Infrastructure (Sourced from MM-SEZ EIA Report)

87

Table 12: Screening Report for the Clean Coal Technology
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Figure 25: Agricultural Combined Sensitivity Map

89

Figure 26: Animal & Defence Sensitivity Maps
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Figure 27: Aquatic Biodiversity & Archaeological Sensitivity Maps
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Figure 28: Civil Aviation & Palaeontology Sensitivity Maps
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Figure 28: Terrestrial Biodiversity and Plant Species Combined Sensitivity Map
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Table 13: High level Environmental Impact Assessment checklist-Clean Coal Technology
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95
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97

98

99
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13. Conclusion
It is the opinion of the writer that the project be supported on condition that all
mitigation measures recommended in this report and those for future Individual
EIA study are adhered to. The conditions also need to be included in
contractual agreements with various suppliers and contractors to be used in
the project and further monitored throughout different phases of the project.
Given the current state of our country’s energy situation, electricity generation
sources need to be diversified to ensure security of supply, sustainable
economy and reduction of the carbon footprint. Consideration of the energy
mix options, will assist MM-SEZ to meet sustainable development requirements
in terms of the current environmental legislation. This would further show
commitment to compliance with national legal requirements on climate
change.
The preferred option would require, but not limited to the following studies and
environmental authorisations prior to development:
1. Environmental Impact Study / Scoping
2. Water Use Licences
3. Tree Cutting Permits (Should any protected trees cut, trimmed and
cleared.
4. Heritage Assessment Study
5. Emission Assessment Licences (EAL)
6. Waste Handling, Transportation, Storage & Disposal Permits (General
Waste & Hazardous Waste)
7. Biodiversity Study – in terms of NEMBA and provincial legislations
8. Noise Impact Study
9. Visual Impact Study
10. GHG & Emissions Study
11. Avifauna Study
12. Paleontological Study
13. Feasibility studies, such as coal, water, finance, etc.

101

14. REFERENCES
ALT-08 Economics Benefits of a Coal-Fueled power plant compared to Natural
gas
DEA. (2019). South Africa's 3rd Biennial Update Report to the United Nations
Framework Convention on Climate Change. Pretoria: Department of
Environmental Affairs, South Africa.
DoE. (2019). South Africa's Integrated Resource Plan (IRP 2016 & 2019). Pretoria:
Department of Energy, South Africa.
Edenhofer, O., Steckel, J. C., Jakob, M., & Bertram, C. (2018). Reports of coal's
terminal decline may be exaggerated. Environmental Research Letters,
Volume 13, Volume 13, Number 2.
UNFCCC. (2015). Report of the Conference of the Parties on its twenty-first
session, held in Paris from 30 November to 13 December 2015. Bonn: United
Nations Framework Convention on Climate Change Secretariat.
Chamber of Mines of South Africa, National Coal Strategy (2018)
Energy Consultancy on Own Generation Development -MMSEZ (2020),
GH032020, rev3

102

