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Increasing the flexibility of coal-fired 
power plants

 

Flexible operation of a coal power plant adds thermal and mechanical fatigue stresses 
to the creep damage that inevitably occurs over time in the pressure parts of the 
system.  These, together with corrosion, differential expansion, and other effects, often 
occurring synergistically, result in a reduction of the expected life of such components, 
which were originally designed for base load. To meet these challenges, operators and 
manufacturers have devised new and modified equipment, revised operating 
procedures, new specifications and further new ideas for making future plant designs 
more flexible while keeping efficiency as high as possible. These include changes to the 
design of boiler firing systems, introduction of new alloys that permit thinner section 
components with greater load following capabilities, ensuring emissions control 
systems remain effective, improving the integrity between the steam turbine and 
water/steam systems, and installing new control systems. 

Manufacturers and utilities are also working to achieve efficiencies of some 50% (LHV 
basis) by using steam conditions of 700°C and above in advanced ultra-supercritical 
(AUSC) coal power plants. There is as yet no experience with operating such plants but 
flexible operation could be difficult, as the start-up time is expected to be longer than 
for current high efficiency units because of the properties of the super-alloys that will 
be needed for the highest temperature components. However, in China, there is a very 
innovative approach being developed that could achieve cycle efficiencies of 49% (net, 

• Increasingly, coal-fired power plants are required to balance power 
grids by compensating for the intermittent electricity supply available 
from renewable energy sources. High flexibility is needed to achieving 
frequent start-ups, meeting major and rapid load changes, and 
providing frequency control duties. The effect is to force coal units in 
some countries to become swing suppliers, since they have to deliver 
widely varying output so that total system supply matches load at all 
times. Also, they are required to provide frequency control for grids 
because renewable power sources tend to be less well-suited to such 
duty. 

• The expectation is that the challenges presented by this situation will 
only increase and become more widespread in the future, which will 
impact both on existing plants through retrofit requirements and on 
new plant through significant design modifications. 

• There is still much to be done to establish a viable grid system and 
dispatch method that can best handle large quantities of intermittent 
renewable power through the inclusion of coal based systems with or 
without CCS. 
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LHV basis) for coal power plants without needing to use the high temperature 
development alloys.  

There is also a need to consider the impact of fitting Carbon Capture and Storage (CCS) 
to advanced coal power plants. Such systems would have to incorporate post-
combustion capture since this is best suited to achieving reasonable CO2 capture at part 
load. However, because of the very high capital investment of fitting CCS, it would be 
preferential from an economic point of view to run such plants at base load in order to 
recover the capital investment within a reasonable time.  

This note is based on the report: Increasing the flexibility of coal-fired power plants ‒ (CCC/242 September 
2014) by Dr Colin Henderson. The report is available to download from the IEA Clean Coal Centre 
bookshop.  

The IEA Clean Coal Centre is the world's foremost provider of information and analysis on the clean and 
efficient use of coal worldwide, particularly clean coal technologies, in a balanced and objective way, 
without political or commercial bias. IEA Clean Coal Centre has contracting parties and sponsors from: 
Australia, Austria, China, the European Commission, Germany, India, Italy, Japan, Poland, Russia, South 
Africa, Thailand, the UK and the USA. 
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