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K2 JANM Coal upgrading

Coal properties that influence efficiency include
Amount of ash in the coal
The moisture content of the coal

The reactivity of the coal

Coal upgrading aims to improve quality and
consistency, and reduce moisture content.



EXTRACTION

- surface

- underground

- preliminary size reduction for
handling
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STORAGE HOMOGENISATION
AND/OR TRANSFORT

- stacking/reclaiming

- blending

- loading ship or wagons

ain (Couch, 2002)

- detailed exploration

- selective mining

> - managing the mining operation for quality
- separation of dirt on transport systems

- separate stoarge

exclusion of ‘foreign’ material by good design and maintenance
> of stockyard and transport systems
(eg covered storage, concrete hardstands, good housekeeping)
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PREPARATION
- sizing - separation and removal of impurities prior to use
- cleaning
- blending
- dewatering
J
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power production




KAl Benefits of coal upgrading

Lower ash and/or moisture content

Greater heating value

Reduced volumes for transport = lower costs
Often reduced sulphur content

Reduction in amounts of various trace elements
More consistent coal quality

Second order effects

Could increase thermal efficiency by 2-3 percentage
points and reduce CO, emissions by 0.3-0.5 Gtly



KU IAM Efficiency measures

Maintenance strategy

Instrumentation and control

Boiler cleaning

Turbine re-blading

Turbine back pressure reduction

Boiler back-end temperature reduction
Upgrading the economiser

Housekeeping

Low cost options that save small amounts of CO,



KU IAM Efficiency measures

Auxiliary power reduction

Heat recovery systems

Cooling tower improvements

Monitoring and controlling excess air levels

Maintaining operating conditions closer to set
points

Possible improvements of 4-5 percentage points



s on a PC boiler

turbine unit (Hen

tube failures give low availability turbine blade deterioration

generator loses
SH steam

poor sootblowers waste steam ——— [ Steam turbine

|
RH steam valve

! . . leakages
inadequate combustion air 9
control wastes fan power .
P PC size affects o poor vacuum
cgf?gggﬁgon from condenser
y .
I inadeqguate leaks and
availability problems HP feedwater TG controls deposits
heaters
: :
— li » i > - L
coal coal handling mills LP feadwater
£l heaters
. \J condenser
coal guality and ash feedwater pump drives inflexible,
variability effects on heater failures overusing power at low r‘
boiler efficiency, ' loads
availability, auxiliary L4
power demand :
air heater
[} ESP
primary air > ) a m -
fan and drive inefficiencies ‘
FD fans ‘ give high power consumption fan and drive
, \I inefficiencies give high
secondary air 4/1 power consumption
air heater cross-leakage wastes fan ash ESP power use can be reduced

power and increases flue gas heat losses using pulse energisation




KPINM Plant upgrades

1/3 of global generation capacity is over 30 y old.

Retrofit to state-of-the-art supercritical steam
conditions and abatement technology can extend

plant life by 20+y.

Subcritical: 40% efficiency, CO, emitted 380 t/h
Supercritical: 42% efficiency, CO, emitted 364 t/h
IGCC: 44% efficiency, CO, emitted 320 t/nh.

An advanced USC plant (efficiency 46-48% LHV) emits
about 18-22% less CO,/MWh than an equivalent sized
subcritical PC unit.



Effect of various measures for improving the
efficiency of PC-fired power plant (Beer, 2007)
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E{,ﬂ' Supercritical and ultra supercritical

Major barriers to advances in SC and USC steam
cycle are metallurgical and control problems.
Developments in new and high-alloy steels will
Increase the number of SC plants installed.

A subcritical PC plant with 36% LHV efficiency
produces about 0.9 tCO,/MWh of electricity.

The best supercritical with 46% LHYV efficiency,
produces just over 0.7 t

= reduction of CO, of over 20%



g Coal fired generating capacity of
SOAL 1000 GW

Almost 2/3 are over 20 y old, and have efficiency
of 29%

Emit 3.9 billion tCO./y

If replaced at 40 y with USC, emissions reduced
by 1.4 billion tCO./y

= 36%



KM Biomass cofiring

Substitution of 20% of the heat input from coal with
biomass in a USC coal-fired plant can reduce CO,
emissions from 700 g/kwWh to 560 g/kWh.

In general, co-firing ratios are less than 10% on a heat
Input basis, and have modest impacts on the boiler
performance.

Advantages of cofiring:
Lower investment costs
Higher efficiency due to scale effects
Large demand helps to establish fuel supply chains.



KPINMl Conclusions

More widespread use of coal upgrading could reduce
emissions of CO2 by 0.3-0.5 Gtly.

Most existing coal-fired power plants are subcritical
with efficiencies of 32-38% LHV, with CO, emissions
around 900-1000g/kWh+. Retrofit of the turbine and
boiler could reduce emissions of CO, by about 20%.

Biomass co-firing could replace up to about 14% of
fossil fuels currently used for electricity production.

Adoption of all the measures described could reduce
emissions by about 50%. CCS will be more effective
If added to efficient plant.
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