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Fig. 2 Boundary diagram of the wind turbine life cycle
assessment system
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Fig. 5 Life cycle energy consumption diagram of wind turbines at two installation sites
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Fig. 7 Power characteristic curve of wind turbines
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Pre-installation assessment of small island wind turbines based
on multi-scenario life cycle assessment

MO Qiu-yun™ 2, LIAO Zhi-giang', LIU Wei-hao?, JIANG Li?, GUAN Hui-sen?,
HE Sheng-wen’

(1. College of Marine Information Engineering, Guilin University of Electronic Science and Technology,
Guilin 541004, China; 2. College of Mechanical and Electrical Engineering, Guilin University of Electronic
Science and Technology, Guilin 541004, China)

Received: Jul. 23, 2019
Key words: island wind power; life cycle assessment of small island wind turbines; life cycle scenario of small island wind
turbines; energy payback time

Abstract: In order to accurately assess the green benefits of small- and medium-sized wind turbines on island wind
power systems, this paper examines an island in the South China Sea (hereafter, “South”) and another in the East
China Sea (hereafter, “East”) and applies life cycle assessment (LCA) technology. Based on multi-scenario factor
analysis and energy payback time (EPBT), the two installation site results are assessed for their wind turbine energy
potential. The key to the evaluation is the use of a GaBi software balance module to calculate the total energy con-
sumption over the wind turbine life cycles. In the absence of scenario factors, the total energy consumption is
2 331.36 MJ (South) and 2 372.83 MJ (East). Under multi-scenario factors, the total energy consumption is 2 110.01 MJ
(South) and 2 151.03 MJ (East). The power characteristics of the turbines at different wind speeds are obtained via
experimentation. The annual power output of the turbines after installation on the islands is 276.45 kWh (South)
and 304.96 kWh (East), obtained via the probability theory solution method. According to the EPBT payback for-
mula, the no-scenario factor payback time is 2.34 a (South) and 2.16 a (East), while multi-scenario factor payback
time is 2.12 a (South) and 1.96 a (East). The results show that scenario factors are introduced into the evaluation
process, rendering the green benefit evaluation of the wind turbine more accurate. The evaluation can provide a
reference for the installation site selection of small-scale fans on islands, thus avoiding an unnecessary waste of

resources.
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