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Background
•

12 June 2018, - Eskom Board granted execution release approval (ERA) valid until 31 March 2031 for
million (excluding IDC of
million and including contingency of
million, cost of cover of
million, and non-capitalized development cost of R
million) for the Medupi FGD Project.

•

29 April 2020 - Eskom Board approved placement of the Medupi FGD project on hold in response to the current
financial situation of Eskom and the risk that the correction of the Medupi boiler defects will significantly impact the
required design of the FGD plant.

•

22 July 2020, Eskom provided the World Bank with feedback on the project and it was proposed that Eskom looks
into alternative cost effective technologies. Strategy to place project on hold not supported.

•

28 Oct 2020, the Eskom Board rescinded the decision to suspend the project.

•

11 Sept 2020, RFI initiated to scan the market for information on latest cost effective technologies. The RFI closed
on the 3rd Nov 2020.

•

Nov 2020, Virtual Supervision mission with the World Bank, AfDB and KFW held. Commitment to have the FGD
installed by 2025 was emphasized and concern raised on delay of the project. Eskom action to present revised
timelines after conclusion of RFI.
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Introduction
•

The initial business case for Medupi Power Station (Medupi) was approved based on a
commitment of installation of pollution abatement technologies. It was originally intended that the
WFGD technology would be retrofitted during each unit’s first general overhaul outage six years after
commissioning.

•

Medupi operates under an atmospheric emission license (AEL) issued to provide Eskom with
operational conditions to adhere to in terms of the applicable legislation. Aspects of the Medupi AEL
(License no. 12/4/12LW1/A3) include that Eskom:
•

Shall Continuously operate and maintain a flue gas desulphurization (FGD) plant for control of
SO2 on all six units.

•

Shall not exceed SO2 emission of 3500 mg/Nm3 during the period 01 April 2015 to 31 March
2025 and 1000 mg/Nm3 from 01 April 2025, averaged daily under normal conditions of 273K,
101.3 kPa and 10% oxygen.

•

In order to meet the standards stipulated above,
technology.

•

The Wet FGD proved not to be affordable for Eskom due to the current financial constraints.

•

An RFI was issued in September 2020 to scan the market for cost effective proven technologies
that will ensure adherence to the minimum emissions standards in South Africa.

•

This report aims to present findings of the RFI market scan.
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a wet FGD was chosen as a preferred

Technology Overview

1.
Dry
Sorbent
injection

2.

3.
WFGD

The
technology permits the capturing and separating out
carbon dioxide (“CO2”) from the stack and uses soda ash to produce
sodium bicarbonate (NaHCO3) (more commonly known as baking soda)
(“SBC”). This SBC is then utilized as the sorbent for UCC’s proven DSI
technology in order to enable an on-site, low water desulphurisation solution
through a captive loop (collectively the “
proposed also 2 financing models:
• provision of capital for installation of the
System (including tie-in)
and in turn charge Eskom a specified rate/unit over time.
OR
• Eskom would procure the DSI system directly and Supplier would build
the necessary plant to provide Eskom with SBC on site.

The technology utilizes activated carbon bed as sorbent and can be installed between the existing PJFF and stack.
A quenching (de-dusting) process is included prior to flue gas entering the
plant in order to avoid
contamination and blockage from excess ash. Two quenchers are required per unit. Four parallel reactors in one
tower (single footprint) are required per unit. Process water, compressed air and steam required. The process
produces a dilute Sulfuric acid as a by-product. Water usage higher then WFGD but can be availed through
MCWAP2.
The technology utilizes limestone as sorbent. One supplier states that there are no gaseous emissions produced as
a by-product of their process, but it is known that additional CO2, a potentially future legislated substance, is
produced from the wet FGD process. Construction, commissioning, the balance of plant to support the WFGD
Absorber, the limestone preparation, gypsum dewatering, and waste-water treatment plant have not been included in
this submission. The water quality required is below Crocodile-West supply on TDS. This will require a treatment
plant to lower the TDS from approximately 600mg/l to 300mg/l. another supplier states that cost reduction can be
realized with a lower limit of about 2300mg/Nm3 however it not clear where the savings originate from.
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Technology Overview
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RFI outcome
• In an effort to answer the queries raised by various stakeholders, the intention of
this RFI was to identify commercially proven at scale technologies that could be
considered for application at Medupi. Furthermore, is was envisaged that
vendors would provided more details with respect to variability (capex and opex)
associated with the varying SO2 limits between 500 and 3 500 mg/Nm3
• Seven companies responded of which two respondents did not provide sufficient
information to proceed with the assessment
• The technologies proposed were:
• Dry Sorbent Injection which uses sodium bicarbonate as sorbent (1 x
respondent).
• Wet FGD which uses limestone as sorbent (3 x Respondents).
•
which uses activated carbon bed as sorbent proposed (1 x
Respondent).
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RFI outcome
• The table below shows the various high level cost estimates (CAPEX and OPEX) of the technologies
proposed by respondents over a span of 40 years.
Supplier
Respondent 1
Respondent 2

Technology

Total CAPEX and OPEX
ZAR’ Billion

®
Hybrid wet
FGD/

Remarks on application

Commercially sensitive

Reference plant provided *

Commercially sensitive

Reference plant provided *

®

Respondent 3

Wet FGD

Commercially sensitive

Reference plant provided

Respondent 4

Dry Sorbent Injection

Commercially sensitive

Reference plant provided **
(proposal is to develop a proof of
concept of the
system first)

Respondent 5

Wet FGD

Commercially sensitive

Reference plant provided

Respondent 6

Wet FGD

Commercially sensitive

Reference plant provided

• * largest plant referenced is Codelco PLG2 in Chile which is comparable to about 1/10th of Medupi’s flue
gas stream, i.e. significantly lower. All reference plants have much lower flue gas volumes. Technology
installed in only one coal-fired power plant, however respondent indicates that technology is ready to be
implemented in more coal fired power stations.
• ** no reference to
(DSI +
) system given, only a case study was used as reference
plant (Powerton Station, Illinois USA 800MW) using the DSI technology. Eskom would procure the DSI
system directly and Supplier would build the necessary plant to provide Eskom with SBC on site.
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RFI outcome
Medupi Power Plant Sulphur reduction requirements

One respondent only provided a brochure of capabilities of different systems and stated that depending on Eskom’s chosen method of
project implementation, they could support Eskom as a sub-Contractor or as the Owners Engineer under the EPC model for the project.
Below required limit

Info not provided

Acceptable limit
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RFI conclusions

• The RFI results showed that apart from the Wet FGD, there are other
technologies from the respondents that can remove SO2.
• However some of the respondents were not able to demonstrate installations to
the scale that is comparable to Medupi Power Station.
• Eskom has considered full life cycle costs, logistics and operations (CAPEX and
OPEX) when evaluating technologies.
• As such, in selecting the most cost effective solution, Eskom’s strategy is to avoid
technology risk by allocating it to other parties i.e. (Suppliers or the tenderers,
OEM etc) to select the technology solution.
• Further Eskom team propose to contract on performance basis regarding
removal efficiency/cost of SO2 per ton.
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Revised strategy - Way Forward
• Eskom will adopt a contracting strategy of an Engineering, Procurement and Construction (EPC). This
strategy will allow for appropriate risk allocation, where the risks associated with the efficiency of the
technology are transferred completely to the EPC construction contractor.
• Eskom will require a turnkey solution from the EPC supplier where the contractor is to determine the full
resource requirements and risk mitigation measures to ensure delivery of the turnkey solution to Eskom.
Eskom will further propose that the EPC supplier is to ensure that the technology associated with the works is
“fit for purpose”. A minimum criteria for the technology is to be included in the evaluation
• The proposal is for the supplier is to be responsible for the supply of the sorbent and disposal of the waster
products (Gypsum and Salts – to be factored in the contract if there is a market for sale). Furthermore it is
proposed that the technology risk be allocated in totality to the EPC supplier. Eskom to keep the Intellectual
Property (IP) obtained during the development of the project so far. Eskom will provide water required for the
operations of the FGD as a free issue to the supplier
• The supplier contract will be based on the current Medupi operating conditions. Performance guarantees are
to be put in place by Eskom to ensure that no undesirable consequences of performance associated with the
technology are incurred by Eskom.
• Once the EPC with the successful supplier has been concluded, the proposal is for an adoption of a Tolling
arrangement as a form of a funding model. The National Treasury (NT) process and Public Finance
Management Act (PFMA) processes will need to be adopted and implemented by Eskom to ensure
compliance to the governance processes and ensure provisions in accordance to Department of Public
Enterprises (DPE) are met. This will also apply to National Electricity Regulator of South Africa (NERSA).
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Revised strategy - Way Forward (PPP/PSP risk matrix)
Category

Description

Mitigation

Allocation

Availability
risks

Services provided by private party do not meet
specifications of Eskom

Clear output specifications
Performance monitoring and Penalty deductions

Private Party.

Completion
risks

Possibility that completion of the works may be (i)
delayed so that delivery of services cannot
commence as scheduled, or (ii) delayed,
expenditure is incurred to keep to schedule, or (iii)
delayed because of variations

Special insurance (project delay insurance).
Appointment of an Independent Certifier to certify the
completion of the Works. Liquidated damages,
construction bonds and other appropriate security
from Private Party, unless caused by Eskom.

Private Party
unless delay
caused by
Eskom

Cost overrun
risk

The possibility that during the design and
construction phase, the actual Project costs will
exceed projected Project costs.

Fixed price construction contracts. Contingency
provisions. Standby debt facilities/additional equity
commitments upfront and anticipated in the base
casel.

Private Party.

Design risk

The possibility that the Private Party’s design may
not achieve the required output specifications.

Clear output specifications. Design warranty. Patent
and latent defect liability. Eskom review must not lead
to input specifications. Independent Expert
appointment to resolve disputes on expedited basis.

Private Party.

Maintenance
risk

The possibility that (i) the cost of maintaining
assets in the required condition may vary from the
projected maintenance costs, or (ii) maintenance is
not carried out.

Clear output specifications. Penalty regime and
performance monitoring. Adequate O&M contract.
Substitution rights. Special insurance and special
security in the form of maintenance bonds.

Private Party.

Operating risk

Any factors (other than Force Majeure) impacting
on the operating requirements of the Project,
including projected operating expenditure.

Clear output specifications. Penalty regime and
performance monitoring. Adequate O&M contract.
Substitution rights. Special insurance.

Private Party.

Subcontractor
risk

The risk of subcontractor (first-tier and below)
defaults or insolvency. experience and contractual .
This risk may arise at the construction and/or
operations obligations. phases of the Project.

Subcontractors must have expertise, experience and
contractual responsibility for their performance
obligations. Replacement Subcontractors to be preapproved by the Eskom.

Private Party.

Technology
risk

The possibility that (i) technology inputs for fail to
deliver required output specifications or (ii)
technological improvements render technology
inputs out-of-date (obsolescence risk)

Obligation on private party to refresh technology as
required from time to time to meet the output
specifications. Penalty deductions for failure to meet
output specifications.

Private Party
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Proposed High level Implementation Program
•
•

•

23 May 2022
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The Strategy has been
supported by Eskom
Board on 30 June 2021
The proposed execution
timelines from
respondents ranges from
29 to 37 months from
the time of contract
award to commissioning
of the system on the first
unit
The following high level
proposed
implementation program
indicates the
approximate duration
required to install and
commission all units.
The program is based on
the supplier with the
longest lead time. Note
that this schedule does
not take planned
outages into account

Comments and assumptions on high level
timelines
•

Top down high level indicative timelines.

•

Technology selection includes drafting of scope by Eskom for the technology selection consultants.

•

Definition Activities – includes specification development.

•

Funding requires technology solution to be in place before negotiations commence.

•

Construction includes all activities up to plant handover to Eskom,
−
The indicative timelines are based on assumption of a simple packaging strategy.
−
Installation of each FGD unit is estimated to take 18 months,

•

Sorbent supply not included but estimated at 12 months due to the following:
−
Sourcing sorbent and suppliers, tender and conclude contracts.
−
Sorbent must be available before plant commissioning.

•

Parallel projects include:
−
(1) Waste disposal facility
−
(2) MCWAP 2water supply and
−
(3) Medupi Power Station defects correction which in ongoing

•

Waste disposal facility project:
−
Will only start after the technology selection since the technology dictates the type of waste to be catered for. Current timelines pertain only
to Medupi ash disposal.
−
Process dependent on type of waste.
−
Includes the scope for EIA
−
Not part of Medupi Power Station ash project.

•

MCWAP2 Project:
−
Await EA based on appeals.
−
Water Delivery is expected 2026/27
−
Project will continue regardless of FGD Project.

•

Coal quality activities – will not form part of FGD project development but pursued through PED in parallel
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Thank you
.
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