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Life Cycle Assessment and Regionalized Carbon Footprint
Analysis of Hydropower Generation

LIU Yu REN Pinqiao ZHENG Yan GAO Feng SUN Boxue GONG Xianzheng
( National Engineering Laboratory for Industrial Big-Data Application Technology
Beijing University of Technology Beijing 100124 China)

Abstract: Based on the method of life cycle assessment this study evaluated the global warming ( carbon
footprint) and other environment impacts of hydropower and analyzed the differences in the carbon
footprint of hydropower in different regions. The results show that the global warming impact ( carbon
footprint) per unit of hydropower of the Three Gorges Hydropower Station is 12.7 ¢/( kW<h)  which
mainly originates from the operation stage. The main stage causing other environment impacts is the civil
engineering stage followed by the electro mechanical equipment manufacturing stage. The results of
regional analysis show that the unit hydropower carbon in different provinces is quite different and there
are 24 provinces that differ from the national average by more than +20% . The carbon footprint of each
province during the operation stage accounted for 47.94% - 96.82% and 19 provinces during the

operation stage accounted for more than 80%. The result can provide support for the adjustment and
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optimization of the power structure at national and provincial levels.
Key words: life cycle assessment; carbon footprint; hydropower; environmental impact; greenhouse
gases ( GHG) emissions; regionalization analysis
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Table 2 Greenhouse gases emissions of each stage of hydroelectric power generation kg/( kWeh)
CO, 7.50 x 1077 7.29 x10 7 1.12x107° 1.27x10°°
CH, 9.46 x10°* 3.52x107° 9.30 x107’ 1.03 x10°°
N,0 2.74x107" 3.36 x107° 4.12x107° 7.76 x10~°

( globle warming potential GWP)

3 o
IRP.FETP  METP
95.89% .91.07%  88.10%
2 3 9%
Fig.2  Carbon footprint of hydroelectric power SOP.FFP
generation at each stage AP 92.96% 89. 45% 86. 89%
89. 68% 3
9.13%
99.89% .60.59%  76.80% -
Osamah '
80% HOFP. EOFP FFP
25. 11% 29. 23% 20. 00% -
2.2 GWP .
ODP— ; IRP— ; HOFP— ; PMFP— ; EOFP—
; AP— ; FEP— y MEP— ; TETP— ; FETP—
; METP— 7 HTPe— ; HTPne— ; LOP— ;
SOP— ; FFP— ; WCP— o

3

Fig.3  Characterization results of each stage of hydropower generation
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