Extract from the ExternE project in Europe (http://externe.jrc.es/All-EU+Gas.htm )
Gas Fuel Cycle 
Definition of the gas fuel cycle 
The major difference in the gas fuel cycles covered by the ExternE National Implementation is the origin of the gas used. Gas comes from Algeria, Norway, Italy, or Russia. 

Regarding the technologies used, most studies have considered combined cycles, with gas turbines (CCGT), power plants. This is considered the most interesting technology for power generation nowadays, given its high conversion efficiency, and low pollutant emissions. 

There is one difference, though, which affects results to a large extent. Some teams have assessed cogeneration plants, while others have assessed electricity-only plants. Since cogeneration plants have a higher efficiency, the impacts allocated are much smaller than in electricity-only plants. This allocation has been done according to the guidelines provided by the ExternE Core project, and is based in the exergy content. 
Burdens and impacts of the gas fuel cycle 
The major burdens of the gas fuel cycle are the atmospheric emissions of pollutants, arising mostly from the power generation stage, although some emissions are also present in the extraction and transport stages. 

These upstream stages have been found significant for the Austrian implementation, as the Russian pipelines seem not to be state-of-the-art. On the other hand, for Spain and Portugal, the pipeline from Algeria has been recently finished with state-of-the-art technologies, so its impacts is really small. 

The pollutants emitted are NOx, CO, CH4, and CO2. SO2 emissions are negligible, given the very small content of SO2 in the natural gas. 

The effects of liquid effluents and solid wastes are not quantifiable yet, although they are expected not to be highly significant compared to the rest. 

A possibly important impact assessed in some cases is that caused on the marine environment, because of the exploration, drilling, and gas production activities. However, its determination is quite difficult. 

Another impact which might be significant is the accident risk of the pipelines. This impact has been assessed using a methodology developed by CEEETA. 
Results of the gas fuel cycle 
Table 1 Overview of results of the gas fuel cycle 

	 
	 
	 
	 
	Power generation
	Other fuel cycle stages
	 

	 
	Site, size
	Technology
	Gas source
	Human health
	Global warming
	Other
	Global warming
	Other
	SUB-TOTAL

	AUT
	Linz, 116 MW CHP
	CCGT, low NOx, SCR
	Russia
	1.6
	1.5-56
	0.05
	0.4-15
	0.06
	4-73 (11-26)

	BE
	Drogenbos, 460 MW
	CCGT
	Norway
	3.0
	1.5-54
	0.12
	0.1-3.1
	0.07
	5-60 (11-22)

	DE
	Lauffen, 780 MW
	CCGT
	DE, NL
	2.8
	1.3-49
	0.03
	0.2-7
	1.6
	6-60 (12-23)

	DK
	Hillerød, 77 MW CHP
	CCGT, low NOx
	North Sea
	3.4
	1.8-64
	0.16
	0.3-11
	1.2
	7-80 (15-30)

	ES
	Valdecaballeros, 

624 MW
	CCGT, low NOx
	Algeria
	3.4
	1.5-56
	0.14
	0.02-0.9
	1.7e-2
	5-60 (11-22)

	FR
	Cordemais, 250 MW
	CCGT
	Russia, Algeria
	11.3
	1.5-56
	0.27
	0.1-4.5
	-
	13-71 (19-31)

	GR
	Lavrio, 550 MW
	CCGT
	Russia & Algeria
	2.5
	0.8-28
	0.85
	4e-3-0.16
	0.06
	4.1-31 (7-13)

	IT
	Trino Vercellese, 640 MW
	CCGT, low NOx
	Adriatic sea
	6.5
	1.7-60
	0.16
	0.12-1.5
	0.13
	9-69 (15-27)

	NL
	Eemshaven, 1700 MW
	CCGT, low NOx
	Norway
	2.2
	1.5-57
	0.12
	0.02-0.9
	0.1
	3-69 

(5-19)

	NO
	Tjeldbergodden 

652 MW
	CCGT, low NOx
	Norway
	0.3
	1.5-57
	0.03
	ng
	0.01
	2-58 

(8-19)

	PT
	Tapada do Outeiro, 918 MW
	CCGT
	Algeria
	0.25
	1.6-60
	0.01
	0.03-1.1
	0.08
	2-62 

(8-21)

	UK
	West Burton, 652 MW
	CCGT
	North sea
	3.3
	1.5-55
	0.2
	0.04-1.6
	0.1
	5.2-60 (11-22)


Results are quite similar for all gas fuel cycles. In all cases, they are very small, because of the very low emission factors of modern gas power plants. The largest damages correspond to Italy and France, because of the high population density of the areas affected. For Greece, it has to be remarked that damages are the lowest of all Greek sites. 

Most of the damages arise from the power generation stage. Upstream impacts are almost negligible when compared to them, except for the Austrian case, where GHG emissions and energy consumption from the Russian pipeline operation produce significant damages. Upstream damages are also important for the Danish implementation. For both countries, the plant studied is a CHP plant, what may influence results. 

