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Abstract
capacity of 1000 MW. The integrated energy efficiency is calculated based on three sub-indicators,

Integrated energy efficiency evaluation is conducted for 17 fossil power units with the

namely coal consumption per unit power generated, service power rate, and comprehensive water
consumption rate. Firstly, weights for the three sub-indicators are assigned based on subjectively
Analytic Hierarchy Process (AHP) and objectively Entropy-Weighting Method. Secondly, Extensive
Mater-Element Model and Technique for Order Preference by Similarity to an Ideal Solution
(TOPSIS) are employed to judge energy efficiency grades and rank energy efficiency for the power
unijts. For representative power units, evaluation results of these two methods agree with theoretically
analysis result. More comprehensive evaluation results can be obtained if we combined the Extensive

Matter-Element Model and the TOPSIS.
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Table 1 Values representing relative importance
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Table 2 Indicator value of stochastic averaging

consistency
n 1 2 3 4 5
RI 0 0 0.58 0.90 1.12
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Table 3 Original data for fossil power units

VLR REgRER/ [ HARE/ GERKER/
(g/kWh) % (kg/kWh)
A 265.37 3.8 0.3
B 265.94 3.8 0.3
C 273.66 4.71 0.23
D 270.72 4 0.1
E 278.15 2.6 0.26
F 277.44 2.84 0.27
G 277.85 4.15 0.32
H 272.15 3.95 0.16
I 276.09 417 0.28
J 275.28 3.94 0.21
K 273.20 4.11 0.4
L 277.61 4.42 0.39
M 279.29 3.61 1.87
N 273.35 3.78 1.65
O 283.83 4.67 0.19
P 280.57 4.01 0.19
Q 284.21 4.66 0.32

. BERE: <http://kifw.cec.org.cn/kejifuwu/2013-04-
07/99877.htmi>
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Table 4 Energy efficiency grades of power units
based on extensive mater-element model

% RYF —f b
k| (A, B, (G H, E G, 1, (o,
kel D, F) K, N) J, L, M, P) Q

36 %
() ¥ e T
7y
15 0.6 F ;,,C %%
& osHAY -1 A m P
= 04 AN ; 217 l
@ 03] 7 ( ]
17 AV A AVAA ( >
& 02 A7 i) 1 ﬂ
- 9|7 212171
0.1F il FI
N aie
0.0
ABCDEFGHIJKLMNOPQ

P L4 g5
B 1 BHAXET TOPSIS MAM LS RENIE

Fig. 1 Integrated energy efficiency values of power units
based on TOPSIS
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Table 5 Comparison of evaluation results based
on two models
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