
 

 MAY/JUNE 2011 - ENVIRONMENTAL SCIENCE -Module 2: Energy and the Environment -

Question 4 

Parts (a) (i) and (ii) required candidates to use an annotated flow diagram to illustrate the 

conventional generation of electricity using natural gas as the fuel. Parts (a) (i) and (ii) were, 

in general, poorly done. Candidates were unable to draw and annotate a diagram that showed 

the conventional generation of electricity using natural gas as a fuel. 

It was clear that many candidates could not represent the process of conventional electricity 

generation using a flow chart because they simply did not understand the process. 

 

Consider this…. 

Natural Gas Powered Electricity 

Undoubtedly, high efficiency natural gas-fired power stations can produce up to 70% lower 

greenhouse gas emissions than existing brown coal-fired generators, and less than half the 

greenhouse gas emissions of the latest technology black coal-fired power stations. Notice the 

distinction between black and brown coal, however, exactly how much less CO2 also depends 

upon the type of gas-fired station.  

There are three main types: the steam boiler, the gas turbine and the combined cycle. The most 

efficient natural gas turbines are the combined cycle plants where hot exhaust gases are used to 

raise steam in a waste heat boiler. A combined-cycle gas turbine power plant consists of one or 

more gas turbine generators equipped with heat recovery steam generators to capture heat from 

the gas turbine exhaust. Steam produced in the heat recovery steam generators powers a steam 

turbine generator to produce additional electric power. Use of the otherwise wasted heat in the 

turbine exhaust gas results in high thermal efficiency compared to other combustion based 

technologies.  

 

 

 



 

 

 

 

Gas vs Coal  

The CO2 emissions from Natural Gas Combined Cycle (NGCC) plants are reduced relative to 

those produced by burning coal given the same power output because of the higher heat content 

of natural gas, the lower carbon intensity of gas relative to coal, and the higher overall efficiency 

of the NGCC plant relative to a coal-fired plant (1).  

Compared to the average air emissions from coal-fired generation, natural gas produces half as 

much carbon dioxide, less than a third as much nitrogen oxides, and one percent as much sulphur 

oxides at the power plant. 

In the natural gas vs coal discussion, overall efficiency may also depend on the process of natural 

gas extraction, treatment, and transport of the gas to the power plant which could generate some 

additional emissions.  

Natural gas also allows for smaller ‘distributed generation’ as opposed to large centralised plants, 

providing autonomy and electricity security at a more localised level..  

Source: http://www.global-greenhouse-warming.com/gas-vs-coal.html  

http://www.global-greenhouse-warming.com/gas-vs-coal.html

