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GE Power
Today, 1.2 billion people in the world don’t have power, and in 20
years the world will need 50% more. Our innovative technologies
and digital offerings help make power more affordable, reliable,
accessible and sustainable.
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GE in South Africa
• In South Africa, 80% of Eskom’s power stations have installed GE steam turbines
and 30% have GE boilers. We have an additional 2x 9E Gas turbines installed at
Sasol’s Secunda Plant and a further 2x 970MW installed in Africa’s only Nuclear
power plant, Koeberg.
• It is with a significant amount of investment and understanding of the SA Power
sector that GE provides its comments and recommendations to the draft IRP.

• GE wants to reiterate its support to the SA government as it strives for a
balanced approach to curb emissions and address the need for economic growth,
job creation and poverty alleviation, whilst achieving a well-considered energy mix
for the country.

October 16, 2018

Investor Confidence
• In 2014, a ministerial determination of 2500MW was allocated
to Coal IPP projects.
• Following the awarding of BW1 projects (totalling 900MW),
many developers continued to work with assurance from DoE,
that the full 2014 determination would be procured as BW2
(and potentially BW3)

• An estimated R400 Million has been invested in the early
stage development of these projects with the opportunity of
unlocking $7B in direct investment with a ripple effect within
adjacent industries going up to a multiple of x3.
• The removal of 1600MW as envisaged in draft IRP would be a
big blow to investor confidence and aspiring new black entrants
and regress the countries transformation agenda of skills
development and job creation

• GE is aware of the following Coal IPP projects, which are
currently at varying stages of development. These project
represent a sample of a greater pool of Coal IPP projects under
development
Project Name

Capacity

Location

KiPower

600MW

MPUMALANGA

Palesa

300MW

MPUMALANGA

Mutsho

600MW

LIMPOPO

Colenso

300MW

KWA ZULU NATAL

Namane

600MW

LIMPOPO

Tshivaso

600MW

LIMPOPO

Umbani

600MW

MPUMALANGA
Source: https://www.sahra.org.za/
Source: https://www.sourcewatch.org

~R400 Million has been invested with potential of unlocking $7B in direct investment
October 16, 2018
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Clean Coal Technology Considerations & Implications
DEFINITION OF CLEAN COAL

EVOLUTION OF HIGH EFFICIENCY TECHNOLOGIES

▪

The IRP references technology advancements in coal power as
fundamental to its potential consideration in the future, it is
therefore prudent to outline the specific technologies,
performances and future developments in coal power in line
with global definition of Clean Coal Technologies

▪

The EIA describes Clean Coal Technologies (CCT’s) as several
generations of technological advances that have led to more
efficient combustion of coal with reduced emissions of sulphur
dioxide (SOx) and nitrogen oxide (NOx)

▪

The definition of CCT’s has been expanded to include efficiency
measures designed to reduce emissions of CO2 and carbon
capture and sequestration technologies. Note as per the above
statement that CCTs includes much more than carbon capture
and sequestration technologies.

▪

Key factors for clean coal plants: Emissions, Efficiency,
Technology, Coal Quality & local conditions

▪

SA’s coal base Is predominantly subcritical with the newer
stations working on supercritical technology.

▪

Supercritical and Ultra-supercritical technologies with
higher efficiency, reduce CO2 emission from coal
combustion as well as other pollutants.

▪

For SA, the use of appropriate technology to harness
discard coal, should be considered alongside CCT.

NB. CO2 Emission scenarios and analyses are compiled in the GE IRP Comments word document

Technology impact on emission abatement
GE CO2 EMISSIONS SCENARIOS
▪

Ultra-supercritical technologies can deliver up to 50% efficiency,
the impact of which results in lower coal consumption and
emissions in relation to the quantity of coal burnt.

▪

This has the potential to support the IRP carbon emission budget
while supporting policy certainty and resulting in socio-economic
sustainability of the regions where these plants are located
Existing Eskom
Fleet, (2016
Annual
Report)

Emissions Stds
for New plants
MED & KUS

World Bank
Limits

Latest
Technology

NOx (mg/Nm3)

893

750

200-500

<200

SOx (mg/Nm3)

1699

500

400-1000

<200

PM (mg/Nm3)

78.37

50

25-50

5-10

▪

In the above figure, GE has mapped scenarios that
provide the reduction of overall CO2 from power
generation while minimizing the socio-economic impacts
of retiring existing coal fired power plants.

CFB Boiler Technology to support CCT
• Over the past two decades, CFB technology has
demonstrated its ability to efficiently utilize a
wide variety of fuels while still meeting stringent
stack emission limits.
• Fuel with a low heating value and high in ash &
sulphur content is very problematic for PC units
due to operational difficulties relating to
pulverizing, fouling, and corrosion… CFB Boilers
Operate at relatively low furnace temperatures
• Most of SOx gases are absorbed by the bed
• NOx emissions are inherently controlled by low
operating temperatures

EFFICIENT CFB
COMBUSTION
AND FUEL
FLEXIBILITY

LOW INHERENT
NOX EMISSIONS
AT 50-200
MG/NM3

LOW SO2 EMISSIONS
WITH 95-98% SULFUR
REMOVAL

October 16, 2018
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Discard Coal
• Low-energy-value by-product from the beneficiation of
commercial grade coal.
• Discard coal has low calorific value, and other pollution
causing constituents that may be released unabated into the
environment.
• As discard coal ages, it breaks down and is unusable within 15
years. If discard coal is not used within its useful life, it may
remain a permanent environmental hazard.

Unrehabilitated discards of open-cast coal mining in Mpumalanga Highveld

•

Challenges: Discard-coal piles create a significant
environmental impact and uncontrolled emissions.

•

Opportunities: Reliable elimination/combustion is the key
driver of several discard projects within South Africa

• Discard coal as a waste stream is stored in large piles/dumps
in the vicinity of associated collieries.
• Majority of the larger discard dumps in SA are situated in
Mpumalanga with a large number of smaller defunct dumps
in KwaZulu-Natal

Source: https://cer.org.za/news/in-pictures-what-coal-is-doing-to-the-mpumalanga-highveld

2017
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Operational Flexibility
• Globally, grids and grid operators (such as Eskom) are looking for higher responsiveness to
fluctuating power loads and to higher intermittency introduced by more renewables (wind and solar)
on the grid
• The draft IRP assumes that coal power plants are limited to a baseload operating profile, it is
important to clarify this misconception of the load flexibility of coal fired power plants.
• Today’s technologies enable higher flexibility and load following by coal plants
• As businesses and utilities seek ways to decrease costs while maintaining or growing revenue,
boilers must remain flexible and be able to react quickly to changing conditions with increased
penetration of renewable energies sources.
• Traditional fossil plants must be ready to operate safely through transient mode and be able to
provide additional reserve margin for enhanced grid stability.
• Advanced steam plants achieve this thanks to specific flexible operations features such as enhanced
temperature control, sliding pressure capability and our dynamic classifiers and digital capabilities.
Presentation Title

October 16, 2018
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Retrofit and Upgrade
Balanced approach to the existing coal fleet:
• Increase cycle efficiency and plant heat rate, translates into lower coal
burn, reduced OPEX and CO2 production.
• Flexibility of existing coal fleet, investment to adapt plants and
accommodate future operating conditions – “base load” to “load following”
with increasing level of renewables in the energy mix
• Improved plant reliability and supports the need to meet 80% EAF
• Lowest cost of generation, must be a major KPI in order to support SA
economic growth
Retrofit scenarios - Alternative to retirement based on plant age
•

Challenges: Capital investment to realize the potential of
upgrades.

•

Benefits: Retrofits and Upgrades can be carried out during the
normal outage cycle without impacting security of supply.
Utilizing existing assets with reduced operating costs & lower
CO2 footprint = win-win

• Plasma Burner upgrade, essential technology for safe & stable low load
operation and replaces the need for expensive diesel fuels in current plant
operation. Will deliver significant OPEX reduction
• Biomass co-firing, used in existing plants & utilizing by-products and energy
crops from the AGRO industry to offset CO2 footprint
• Extend plant life, from 50 to 60 years and delay major investment in new
plant
2017
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Levelized Cost of Electricity Analysis
Financial Model Output
Plant assumptions
• We modelled Ultra-supercritical technology that ranges from 40 -42%
efficiency depending of either CFB or PC compared to the 33% -36%
efficiency considered in EPRI’s assessment
• Total overnight costs considered on EPRI’s report was over 26% more costly
that our scenarios based on local projects experience
• Construction durations in our experience are less than those quoted in the
EPRI report (e.g. 5 years for a 2 unit project versus4 years in GE’s experience)
• Auxiliary consumption percentages considered in the EPRI report are
considerably lower than can be expected for plant in SA using dry cooling

Parameter

Unit

USC PC Plant

USC CFB Plant

Capacity Net

MW net

1,068

1,068

CF

%

87%

87%

Efficiency
EPC Cost
Fuel Cost
Economic lifetime
O&M fix

41.5%
2,689
30.00
25
85,630

40.5%
2,614
30.00
25
51,216

Fuel Estimate
• The coal price considered in the EPRI report is 30-50% more expensive to
local prices based on our experience of coal prices in South Africa

O&M variable
Full COE
ZAR/MWH

%
$/kW net
Coal [$/ton]
years
$ per MW per
year
cents/kWh
$ cents/kWh

O&M Cost Estimates
• Limestone cost assumption and usage are between 30% -40% more
aggressive/expensive based on our experience

EPRI report assumptions – PC w/ FGD 1,410.5 (21%
(ZAR/MWh)
higher)
EPRI report assumptions - CFB w/ FGD
(ZAR/MWh)

Availability and Performance Estimates
• We considered 87% capacity factor based on international norms for IPPs
• Heat rates considered based on higher efficiency are therefore ~20% lower
than EPRI’s estimates.

PIT Plasma
0.67
8.26

1.44
8.43

1,121.5

1,144.6

1, 513 (24%
higher)

* GE ran preliminary models (based on assumptions in draft IRP), which resulted in outcomes
of LCOE for PC w/FGD being overpriced by 21% and CFB w/FGD being overpriced by 24%
as compared to reference plants with a regional context. These assumptions led to incorrect
pricing of coal on a “least cost” basis in the Draft IRP

*Estimates used in model are conservative and LCOE’s up to 40% lower than EPRI report can be realised
16 October 2018
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Socio Economic Impact of Coal
Economics:
• Highest income generation of the mining commodities

• Coal exports in 2016/2017 were valued at over R50 billion of
total sales of R112 billion - coal is an important foreign
exchange earner
• Export of coal is key and cannot happen without a power
stations for take-off

• >82% of the power generated by Eskom
• Over a quarter of provincial GDP for Mpumalanga and
Limpopo stems from coal
Employment:
• Up to 80 000 people are directly employed on the coal mines
in SA.
• Interdependent industries of coal such as power generation
and transmission take that number to at least 130 000.
• The cumulative effect is significantly higher if all downstream
support services are included

Advanced bi products derived from coal:
• Include (but are not limited to) paint, plastic, explosives, petrol,
diesel, carbon materials (coke, char, semi-coke, anthracite, etc)
for smelters (metallurgical industry across the board)
Failure to mine coal :
• Will result in the need to import products currently being
derived from coal (e.g. fertilizers from ammonia) or produced
from coal-based processes – the overall value could rise to as
high as R500 billion
Discard coal:
• Discard-coal piles have significant environmental and health
implication. Reliable and controlled combustion in power
generation plants is a proven method of eliminating this hazard
Biomass to Coal Conversion:
• A further consideration to reduce CO2 emission could be in fuel
conversion to biomass, which is not considered in the current
IRP2018.
http://www.fossilfuel.co.za/
http://www.chamberofmines.org.za/sa-mining/coal
http://www.eskom.co.za/Pages/CoaL.aspx
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Concluding remarks
• GE recommends that the final IRP retain the balance of the 1600MW determination, using Ultra Super Critical technology
(USC).
• The concern around the flexibility of coal to meet load variability and a higher penetration of renewables on the grid is also
addressable using this technology. Today’s coal plants are capable of efficiently turning down to 30% load without the need for
start-up liquid fuels (not just mid-merit Gas plants).
• Through a balanced approach to decommissioning, the adaptation of advance cleaner coal technologies such as ultra-super-critical,
there is a potential to support the reduction of carbon emissions and meeting the country’s obligations to COP21. By developing
retrofitted and new coal power plants South Africa can continue to leverage coal as an indigenous resource that is not prone to
foreign risks and other externalities.

• South Africa should not leave the discard coal environmental challenge in its current state, but rather harness it for job creation and
infrastructure development.
• As existing projects like Kusile and Medupi ramp down, South Africa must prevent the loss of skills, knowledge and jobs by retaining
them for new projects. Our localization strategy has brought about great benefits. To date, R882 million has been spent on
procurement from local businesses empowering more than 120 businesses and developing hundreds within local communities
through skills transfer.
• Due to rapid advancement in technology and market volatility, we recommend that the IRP be reviewed in three year cycles and not
ten, bringing about “improved decision making, which will in turn ensure easier access to capital” as envisioned in the NDP 2030.
October 16, 2018
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Coal to Biomass Conversion
A further consideration to reduce CO2 emission could be in fuel
conversion to biomass, which is not considered in the current
IRP2018

• In the case of operating an existing plant without due
consideration to premature aging because of thermal cycling,
the need then for further interventions /modification to current
turbine and boiler control investment is paramount.
• This has already been recognised globally to cater for the new
Flexibility regime that will be required to cater for an everchanging demand side management characteristic, enabling for
grid stability of the peaking power from the Renewables
programme (solar, wind, etc) that was never envisaged in the
former generation model.

Drax Power Station in the UK

This has been successful in similar capacity plants such as Drax
Power Station in the UK. Typically, existing power plants can be
adapted to utilize a wide range of biomass fuels up to 20% to
supplement to displace coal providing additional benefit to reduce
CO2, NOx and SOx.

• The impact then on future grid stability controls is needed
because of the new generating portfolio. The transition toward
increasing Renewables versus the declining expectation on its
coal-fired base load, may not be fully recognised within this
current IRP 2018 plan.

Source: https://www.drax.com/press_release/drax-closer-coal-free-future-fourth-biomass-unit-conversion/.
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