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Abstract: The green development of the power energy systems
is related to the sustainable development of economic activities.
Therefore, a quantitative sustainability evaluation of a power
energy system is the key task of the energy mix transition
evaluation under the “carbon neutral”. In order to quantitatively
analyze the energy, economic and environmental benefits
of different power technologies, this study first adopted the
emergy analysis theory to analyze the emergy sustainability
index of the five power generation modes of photovoltaic
power, wind power, hydropower, gas and coal power, and
it was found that under the technical and economic level,
wind power has the best emergy sustainability index. Second,
comprehensively considering the three dimensional indicators
of emergy sustainability index, power generation efficiency,
and full life cycle cost, the comprehensive evaluation system of
the sustainable development of China’s power energy system
was constructed based on the gray correlation analysis method,
and China’s power energy structure from 2020-2050 for coal-
based to clean energy production were quantitatively analyzed.
The emergy sustainability method proposed in this study
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could provide a scientific reference for the quantitative research
and determination of regional energy transition.
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Fig. 1 Schematic diagram of system emergy analysis

BEAEL AT () BE(E AL A R AR Y A B S fE
Tl B R P AR R T AR A R FHAE B,
BT B R I B K BH BE B DA AL 35 Y fiE
i, LUKMHARESE R/ H AL, e Esej/d. SEPr L,
AT R GBI BB R S 22 ) B D R e
Tsh. MBEB I RET B RE R AF AL 1k, AR ILAY
i AP 2T /R



Vol. 4 No. 1

FRESF: ITREENTEBRDRERRTFEEEGITFN 21

M BE(E W] 7424680 (emergy sustainability index,
ESD H#¢ R B E 58 X Sl 5% X G 0 A 7 3L
AL, SRR G e 8 A7 R N s e
RHWEAMRNIE, WX (2 Fos.

E =E./E,, e
AP E AT 2% (environmental loading ratio),
JE RGN AT A BRI A BBAE 5 T P4 RE U A RE
Z I sk (30 FrR), HO i Az s SRR Y
FEJ1H8h5, xAe bR, WA R BK: Evh
BEME = % (emergy yield ratio), JEr=AE(EH 5405
MARRMEZIL (= (4 FiR), &P A RR IR
FLFEIARE A& A B0k 5555, BeAE ™ th 3
FWIAHE ) R RE VT REAE AR AT A: 7 ik 1977 g
i, HVAR P AR
E,.=(F+N)/R (3)
En=Y/F 4

1.2 I REBEENFARKERARGETFNER

REME PTHFLEAR BT PP BIF T 0 G (R BRI Al Hp 2 A
JERERE, WA RGHEIEAR L BEARNLGES
PERE, B BARI SR L RBCR . e E A
JRAS B HERE L, ARSCR KGRI ik, FEE 13T
L RE(E AT FFER B REIR R G RE IR . BOARRCR L
REFRAMZESIFN AR, HTRE AR AR
ARG b [E i BRI AR e 2R R LR A AN
WE2BTR .

S BE R bR 1L

SR R

rr———
@ R

B2 tREENARBAIRESZEITNER

Fig.2 Comprehensive evaluation system of different power

systems based on emergy
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Fig.3 Emergy diagram of different power generation systems



FRESF: ITREENTEBRDRERRTFEEEGITFN 23

Vol. 4 No. 1
60
50 F 47.93
40 +
30 b 27.21
20 | 16.94
11.79 1036
0+ 575 7.44 7.68 6.59 5 48
0.21 0.16 0.45 0.56 0.53
. ‘ R | N N
Jetk ANEN Kig RR TR
IR w RRECHR w RRE TR

B4 RgaETFMIERITESR
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Fig. 8 Evaluation results of different power generation modes
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