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The natural gas-fired plant at Enfield in the UK had a much higher efficiency 
than any of the coal-fired units, as expected, because of the high working 
temperature of the combined cycle and low fuel and zero waste handling 
energy requirements. The gas turbine model used at Enfield is an advanced 
reheat machine. Developments in gas turbine and combined cycle 
technologies and manufacturing focused around natural gas will continue to 
benefit commercial offerings for turbines in coal IGCC as syngas combustion 
systems are further developed.

The high efficiency achieved at all the supercritical pulverised coal plants 
studied was helped by measures to limit internal power consumption, such 
as saving fan power and use of high efficiency electrical drives.

One of the most effective ways of increasing overall efficiency and so 
reducing CO2 emissions is to design power plants to produce both power 
and heat for export. Such combined heat and power (CHP) systems, also 
known as co-generation systems, use the low grade heat in a power plant’s 
steam system for district heating or industrial steam supply. Although there 
are limits to the extent of practical application of CHP with district heating 
because appropriately large heat demands are rarely available, the benefits 
can be large. Nordjylland 3 experience is that efficiency for power plus heat 
is 90% on a lower heating value basis.

Comparison of performances in the context of other coal-fired plants

The significance of these plants with respect to efficiency is illustrated in 
Figure 27. Here, the normalised HHV-based operating efficiencies are used, 
except for Wangqu (normalised design value). It shows that these represent 
marked improvements compared with the main body of existing thermal power 
stations. Such a pictorial representation is convenient to show their importance, 
but there are many simplifications in drawing it. In particular, the use of 
normalised efficiencies was only possible for the top of the world supercritical 
plant efficiency ranges as these coincide with two of the case study plants. 
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Figure 27  •   Normalised operating efficiencies of supercritical case study 
plants compared with elsewhere




