
FRIENDS OF THE EARTH CYMRU

Sustainable Heat around Milford Haven
In the wake of the current construction of two large liquefied natural gas ( LNG ) import terminals, one or possibly two very large 2 GWe CCGT power stations have been proposed around Milford Haven. 

Friends of the Earth Cymru is concerned that very large quantities of waste heat, which could be avoided, would be generated by these CCGTs. As the heat wasted would approach the energy equivalent of annual electricity consumption in Wales avoiding such losses would have significant benefits in terms of climate protection, energy security and UK balance of payments. 

By appropriate siting and optimization of power generation schemes, most of the heat generated could usefully be used to re-gasify the cold LNG imports at the terminals and also to supply heat needs at the Haven’s two oil refineries. 

For theses reasons Friends of the Earth Cymru is calling for a sustainable heat strategy for the Haven area and points out that what happens in the Haven is a ‘litmus test’ of UK energy policy.

Current situation and proposed schemes

One of the 2 GWe CCGT power station schemes, currently proposed by RWE npower, would be built on the vacant former Pembroke power station site on the south side of the Haven. Another CCGT, possibly also 2 GWe, may be built adjacent to the new Dragon LNG terminal on the north side of the Haven, directly north of the old Pembroke power station site. The second, larger South Hook LNG terminal is under construction on the north side of the Haven, four miles or so to the west of the Dragon LNG terminal. 

Also on the shores of the Haven are two oil refineries, Texaco on the south side about two miles west of the Pembroke power station site, and Total Fina Elf about two miles north east of the South Hook LNG terminal.

The waterway is about a mile wide at this location and there is considered by some observers to be no likelihood of hot water pipes being installed under the Haven, from a scheme on the south side, to supply heat needed for 're-gasification’ on the north side. Other observers believe that CHP pipes could probably be piped under the Haven to the LNG terminals. So an optimized CHP scheme at the Pembroke site may be viable.

Heat needs and outputs

The waste HEAT output from one such new 2 GWe CCGT which would likely be operating at baseload (about 82% load factor) would be in the region of 10.4 TWh/year  (2 GWe x 8.76 hours/year x 0.82 load factor x 42/58 = 10.4 ). 

Note that even both the latest and the next-generation ‘high efficiency’ CCGT technology is unlikely to operate at higher than 58% electrical efficiency. Higher efficiencies, 60% or more, are sometimes quoted but such percentages are unproven or may represent theoretical test bench output rather than ‘gate’ output. (note : grid losses, typically around 7.5%, would occur between ‘gate’ and consumer resulting in a delivered efficiency of around 54%). 

The HEAT need for LNG re-gas at the LNG terminals will be, depending on the level of annual imports, about 4 TWh/year at the South Hook site and 2 TWh/year at the Dragon site. The re-gas energy figures are based on Milford Power’s withdrawn application estimating a peak re-gas heat need of 250 MWth (FOE estimate : 0.25 peak x 8.76 x 100 = 2.19). The heat need is still relatively small (ie 2 TWh/year needed, 10.4 TWh/year produced). The heat need at the Texaco oil refinery may be around 2 TWh/year and at Total Fina Elf about 1 TWh/year. Overall, the Haven’s heat need will amount to around 9 TWh/year when the LNG terminals are in operation.

The HEAT generated by the proposed RWE npower scheme on the south side would be around 10.4 TWh/year, far in excess of the 2 TWh/year heat need at the Texaco refinery, even if pipes were connected up. The heat generated by a 2 GWe CCGT scheme adjacent to the Dragon LNG terminal would also be around 10.4 TWh/year but only 2 TWh/year would be needed for re-gas. 
Four miles to the west of the Dragon LNG site, on the north side, the larger South Hook LNG terminal would be about twice the size of the Dragon terminal and hence twice the annual heat would be needed for re-gas. This would be around 4 TWh/year of heat (2 x 2.19 peak). Currently, there are no proposals to use waste heat from any on-site or off-site power station for re-gas at the Exxon site (despite Exxon's worldwide pro CHP advertising). Some of the imported gas would be burnt to provide heat for re-gas.

Waste heat comparisons 

Overall, the combined electrical output of the two 2 GWe stations would be in the region of 28.7 TWh/year( 4GWe x 8.76 x 0.82 = 28.7 TWh/year) and the combined waste heat produced would be 20.8 TWh/year (10.4 x 2). Yet only 2 TWh/year would be used for re-gas when 6 TWh/year is needed for re-gas (2 at Dragon and 4 at Exxon) and up to 3 TWhr/year is needed at the refineries.

In comparison, Wales's annual electricity demand is around 22 - 24 TWh/year (estimate in Energy Route Map document Annex C, page 47). So, THE HEAT WASTE FROM TWO LARGE  2GWe CCGTs WOULD BE EQUIVALENT TO AROUND 80% OF WALES'S ELECTRICITY DEMAND (18.8 / 24) - even with 2 TWh/y of heat being used for re-gas at the Dragon terminal and some at Texaco!

For comparison, the proposed Severn barrage OR large tidal lagoons in the Severn Estuary would generate around 17 - 20 TWh/year, and the 2010 renewable energy target policy of the Welsh Assembly Government is 4 TWh/year. A ‘replacement’ 10GWe new nuclear power station programme would generate 80 TWh/year.
How to avoid wasting heat and imported gas

To effectively utilize the heat generated by any power stations, would require those power stations to be located close to the two LNG terminals and/or refineries and for the size of the schemes to be optimized to match the annual heat need at each of the LNG terminals and refineries.

This would require power stations of capacity of around 300 MWe of CCGT at the Dragon terminal and about 600 MWe of CCGT at the larger South Hook terminal. Such stations would produce around 6.5 TWh/year for a heat need of around 6 TWh/year. At this scale the CCGTs would effectively be 'very good quality' CHP schemes. 

Smaller CHP schemes at the refineries, or hot water pipes from a slightly larger South Hook scheme to the Total Fina Elf refinery, would minimize heat waste. Developers may say that it would not be commercially viable to lay hot water pipes that far - about 3 miles. Yet, to not do so would result in additional imported gas being shipped or piped possibly around 3,000 miles, which itself incurs a loss of around 20% of the heat value of the gas.

The Parliamentary Under Secretary of State for Wales, Nick Ainger MP, has raised the point about the lack of grid cables to the South Hook site and that the old Pembroke station site still has its grid lines. Again, while this is noted, it surely is a relatively minor consideration compared with wasting anything like 10.4 TWh/year of heat (equivalent to nearly half of Wales's electricity demand) if the RWE scheme went ahead. CHP pipes could probably be laid the 1 mile under the Haven to the north side Dragon LNG terminal. Identifying a route to the South Hook LNG terminal from the Pembroke power station site would need further study (possibly via the Texaco terminal and across by the Hook jetty).

Friends of the Earth Cymru calls for all power schemes to be optimized CHP schemes - scaled to the heat need of the terminals and refineries. This would mean an overall generating capacity of around 1.2 GWe around the Haven.

Note also that about 1.2 GWe of capacity around Milford Haven would not overload the south Wales grid which would be stretched if 2 to 4 GW were built. A suggested inter-connector to Ireland, if built, would resolve this grid constraint but the main concern about wasted heat would not be addressed by an inter-connector.

Summary

The heat wasted by two 2 GWe CCGT gas power stations if built around Milford Haven would amount to the equivalent of around 80% of the annual electricity consumption in Wales. To minimize such heat losses and carbon dioxide emissions from power generation around Milford Haven the proposals for one or possibly two large CCGT power stations should be abandoned. Good quality combined heat and power (CHP) schemes would need to be built adjacent to the two LNG terminals and the two oil refineries, optimized in size to match the annual heat needs of the LNG terminals and the refineries. 

Yet, current UK energy policy provides insufficient incentive, despite the significant energy security, emission reduction and balance of payments benefits, to put into effect what would be 'good-quality' CHP plan for the Haven.

Policies in the forthcoming Energy White Paper should incentivise the attainment of such benefits.
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