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Tab.1 The normalizing index values of energy structure optimization
HARTIT | 2V T E
;EE (DBEREHSRE (OBFPRPMDE OREIRA AN DI R EA AT T35 (6) AT HL A

2010 2014 2020 2010 2014 2020 2010 2014 2020 2010 2014 2020 2010 2014 2020 2010 2014 2020
KBE  0.888 0.932 1.000 0.588 0.764 1.000 0.750 0.750 1.000 0.679 0.941 1.000 0.856 0.926 1.000 0.596 0.828 1.000
W HEE 0.444 0.466 0.555 0.294 0.412 0.588 0.333 0.417 0.583 0.165 0.176 0.198 0.736 0.813 0.901 0.159 0.170 0.191
KBABE 0.377 0.422 0.511 0.470 0.647 0.706 0.500 0.583 0.750 0.494 0.588 0.689 0.758 0.832 0.917 0.409 0.507 0. 626
HWERE 0,222 0.333 0.355 0.353 0.470 0.529 0.167 0.333 0.583 0.570 0.653 0.772 0.754 0.835 0.925 0.539 0.642 0.792
HWIMEE 0.444 0.466 0.555 0.059 0.059 0.176 0 0 0.167 0.159 0.176 0.190 0.742 0.813 0.904 0.161 0.169 0.188

ey LRI
;Eg CT) B HE it (OAEBHEZMER  (OEFYHE  QOIFRAERIEE QDA TEER Q2D RETF LB
2010 2014 2020 2010 2014 2020 2010 2014 2020 2010 2014 2020 2010 2014 2020 2010 2014 2020
KEE  0.703 0.800 1.000 0.750 1.000 1.000 0.769 0.833 1.000 0.667 0.800 1.000 0.344 0.344 0.344 0.167 0.333 0.500
W HE 0,290 0.310 0.366 0.500 0.600 0.750 0.588 0.667 0.833 0.333 0.400 0.533 0.228 0.228 0.228 0.670 0.833 1.000
KPFHAE 0.155 0.167 0.186 1.500 1.500 1.500 0.714 0.769 0.909 0.267 0.267 0.400 1.000 1.000 1.000 0.333 0.500 0.667
AW FRE 0. 056 0.059 0.062 0.375 0.375 0.375 0.455 0.526 0.625 0.267 0.267 0.400 0.072 0.072 0.072 0.500 0.667 0.833
W EE 0.290 0.314 0.363 0.600 0.750 0.750 0.625 0.714 0.909 0.200 0.267 0.533 0.228 0.228 0.228 0.667 0.833 1.000
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Tab. 2 Correlation matrix
LB
ARV R DR LA 2L ARIE 2 R A4
RE TR 4 R 1.000 0.532 0. 636
i IR RN 0.532 1. 000 0. 959
REUR A A A B 0. 636 0. 959 1.000
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RE VR A% % - 0.021 0. 004
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Fig.1 Factor interpretation degree and scree plot
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Tab.3 Comprehensive factor indexes score of various energy resources
2010 2014 2020

e IE
4% AR WE Z4e S5 &% BHAR WK &4 B4 &l BAR B e B4
A fE 0.779 0.809 0.803 0.590 2.981 1.003 0.891 0.951 0.628 3.473 1.120 1.102 1.083 0.758 4.063
WIWHE  0.352 0.388 0.499 0.552 1.791 0.383 0.473 0.572 0.617 2.045 0.427 0.636 0.707 0.747 2.517
KFHAE  0.596 0.500 0.861 0.738 2.695 0.698 0.615 0.885 0.830 3.028 0.813 0.733 0.943 0.950 3.439
EYRBE 0.680 0.273 0.322 0.623 1.898 0.780 0.420 0.350 0.699 2.249 0.918 0.549 0.387 0.829 2.683
WIMAE  0.352 0.165 0.549 0.522 1.588 0.383 0.172 0.645 0.565 1.765 0.423 0.312 0.733 0.717 2.185
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Tab. 4 Index values of energy resources
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Tab.5 The structure of renewable energy development
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Tab. 6 The structure of renewable energy development under different scenarios

Hal | Al
REMUE  gewmzy TRARR/ R JFEAUEE/  BELS JT AR/
WEE  (10* kW « h) FaliEe (10* kW « h) HWE K (10 kW « h)

o 0.970 4 074.4 0.762 3200.5 0.719 3018.8
W RE 0.012 51.0 0.012 51.0 0.012 51.0
K FH g 0.015 63.6 0.185 775.1 0.219 923.0

A W) o g 0.003 11.0 0.003 11.0 0.003 11.0

WU g 0 0 0.038 162.5 0.047 196. 2
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Structural optimization model of coastal renewable energy development
based on factor analysis

ZHOU Peng-fei* , GENG Jin

( Faculty of Infrastructure Engineering, Dalian University of Technology, Dalian 116024, China )

Abstract: Considering the characteristics of coastal renewable energy and its development technology
and safety requirements, the development structure evaluation indexes are proposed and analyzed
systematically. Using factor analysis method, common factors are extracted from the indexes for
energy development structure optimization as follows:economy factor, technique factor, environment
factor and safety factor. A coastal renewable energy development structure multi-objective
programming model is suggested so as to improve the combined utility of economic costs, carbon
emission and development proportion index with the constraints of five aspects: energy, economy,
technology, environment and safety. A case of Dalian is studied with its optimal energy development
structure in target years. The findings can provide a reference for the renewable energy planning and

policy-making.

Key words: coastal renewable energy; structural optimization; factor analysis; multi-objective
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