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Background briefing:

1.  Basic thermodynamics
2 Technology Options for Pressure Reduction
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2.  Technology Options for Pressure Reduction
3.  Capex, fuel costs, income and CO2 savings
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Expander-CHP Case 
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Pressure Reduction OptionsPressure Reduction Options

1 Isenthalpic expansion1. Isenthalpic expansion
• No electricity, minimum heat required

– Normal method adopted, use of a valve

2 Isentropic2. Isentropic
• Electricity produced, medium heat requirement, met by using boilers

– Eg Transco St Mary Cray (1990)

3 Isentropic + CHP3. Isentropic + CHP 
• Electricity produced, large heat requirement, met by using the waste 

heat from a CHP plant:
– Natural gas CHP (eg Sibelga Brussels, 2001)
– Biomass CHP (eg proposed by Blue ng)

4. Isentropic + utilize the cool 
• Electricity produced, large heat requirement met by utilisation of the 

‘ ld’ h h h i f h‘cold’ rather than pre-heating of the gas:
– Produce district cooling (eg Osaka Gas 1996)
– Provide refrigeration and/or make LNG



Expander only
British Gas South Eastern 1990British Gas South Eastern 1990
St Mary Cray, Kent

Note – a combined cycle version of this was y
envisaged for a site in Croydon 
with waste heat from a CCGT used as the pre-
heat for the expander but this 
was not builtwas not built



Expander – CHP
Sibelga Brussels 2001Sibelga Brussels 2001

ExpanderGas engine



Expander + Chilling
Osaka gas 1997



Summary
Costs electricity income and CO2 savingCosts, electricity income and  CO2 saving
all figures estimated

ed
 M

W

* *
Expander +
Gas CHP
£5 – £6M capex
£1.1m fuel cost p.a.

Expander +

ge
ne

ra
te

6 * *£2.4m income p.a. Expander + 
Biomass CHP
£6– £8M capex
£3m fuel cost p.a.
£4 4m income p a

ec
tri

ci
ty

 g

Expander
£3 – £4M capex
£300k fuel cost p.a.
£1 2m income p a

3 *
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