Smart Grid % fE L, 2020, 10(1), 21-28 Kans i
Published Online February 2020 in Hans. http://www.hanspub.org/journal/sg
https://doi.org/10.12677/s8.2020.101003

Evaluation of Smart Energy System
Based on AHP-Improved Entropy
Weight Method-TOPSIS

Yuliang Lul, Zheng Chen?, Qing Duan2, Chunyan Maz, Chiyi Liul, Guobao Zhang!

'Automation School of Southeast University, Nanjing Jiangsu
“China Electric Power Research Institute Co. Ltd., Beijing

Email: seu_luyu@qg.com

Received: Jan. 20", 2020; accepted: Feb. 5", 2020; published: Feb. 12", 2020

Abstract

Smart energy system is the new direction of the current energy development. In order to build a
long-term development of smart energy system, this paper proposes an evaluation method based
on AHP-improved entropy weight method-TOPSIS, which can evaluate the construction level of
smart energy system scientifically, reasonably and objectively. Aiming at the hierarchical struc-
ture of smart energy evaluation system, this paper uses the combination of AHP and improved en-
tropy weight method to integrate the subjective weight and objective weight, and then uses TOPSIS to
comprehensively evaluate each smart energy system. Through the analysis of the simulation sys-
tem, the evaluation method proposed in this paper is highly available and reasonable.
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Figure 1. Steps to build an index system
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Figure 2. Index system hierarchy of smart energy system
2. BERRAGIRNERE RGN

3.1 EMNEHE

FIAAE R Z IR ETE, JZRIE R — PR s SCHZ AR TS, AR B
BOPRUTT

1 EX RGUR N HTHIEEAL b, DAABARR R R — AN Z IR G M B

2. W)@ TR —A LRI EIZARER, K 1~9 b B2 A LB S W B, LUBORE R H 3 1 e .
RIEZURE) T R AR, 1930 WA FE A,

3. T XA R A MZE, N1 HEREE R ATE, 2006 I ke B i) — B AT A5
BRI AGEN, T BTG AW . — B RS P R T

O THE—EHMERRIRIER Cl, A, REREKFFEE, n ARRH RN 2
Apax — N
-1
@ MR n AW RHFIBENL—SETEAR RI, 2 2 45 T 1~9 BYAERE R HUH
@ THHE—ZEH] CR, # CR<0.1, FIWHFERFEG—2rE, # CR> 0.1, I WikH M 75 2 8 pia it

Cl=

e

CR=—
RI

iz
uni
[ayay
o
=

DOI: 10.12677/sg.2020.101003 23


https://doi.org/10.12677/sg.2020.101003

Table 1. Defination of pairwise comparisons method
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Table 2. Average random consistency index
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Figure 3. Evaluation algorithm flow
3. IMNEERTE
Table 3. Weights of first-grade index
%% 3. —RIBFRIE
i 34 BERE AT HE 2R BRI IRES AU Rk R HBNE
& —Fh 0.25 0.25 0.15 0.15 0.10 0.10
o 0.10 0.10 0.25 0.25 0.15 0.15
= 0.15 0.15 0.10 0.10 0.25 0.25
Table 4. Analog data of evaluation index (%)
= 4. TN IBFRIERIEE(%)
B B TR EREIH A S
BRFS L TE
A B c
1 LA % 71/75/81 40/43/47 33/39/41
2 RGP R BEAT % 69/73/75 38/41/49 32/34/37
3 RG-S FL TR 51/54/60 31/33/38 25/26/32
4 RERER A E 66/69/75 45/46/48 43/45/48
5 HERES 2 69/72/80 46/48/52 24/26/31
6 15 B/ &% n] St 40/42/48 32/34/38 30/32/37
7 CO2 PRI # 70/81/88 33/39/47 22/29/40
8 FREER 65/70/73 43/45/48 34/37/43
9 BE A 67/76/83 42/45/51 37/39/46
10 PN 64/71/81 38/42/47 35/41/48
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B %
Continued
11 )38 K gdp 63/67/70 44/48/70 23/28/35
12 2T AR 38/44/51 57/65/71 25/28/35
13 REVR I 3 % 47/51/55 67/72/78 41/42/46
14 T T REVE R HE 58/59/62 80/84/89 51/54/58
15 AR R 54/61/63 82/85/91 48/52/55
16 HrgE L2 37/41/48 51/62/69 78/84/91
17 fLResE o 2 27/37/50 34/42/47 74/81/88
18 Ak A0 34/38/44 43/47/55 66/72/78
19 Sy A SCRE VRN 2 35/42/48 42/47/51 62/66/71
20 BREAR A 47/51/53 56/57/62 7217890
21 LT LI &S 27/33/42 38/39/46 49/55/64
22 BERE R 55 R 34/38/41 40/44/51 51/61/69
Table 5. Weights of second-grade index (%)
2 5. ZRIBINE%)
BinF5 fabr AR TR AN YLAILE 1 YA E 2 YLAILE 3
1 MR A% 2 0.1425 0.0356 0.0143 0.0214
2 RGP RS 0.1465 0.0366 0.0147 0.0220
3 RGP MR A H e [A] 0.1431 0.0358 0.0143 0.0215
4 R A LHEE 0.1530 0.0383 0.0153 0.0230
5 ALae)i & 0.1387 0.0347 0.0139 0.0208
6 [EES - ET 0.1374 0.0344 0.0137 0.0206
7 CO2 AUPRYK & 0.1388 0.0347 0.0139 0.0208
8 B 0.2480 0.0620 0.0248 0.0372
9 BE A 0.2592 0.0648 0.0259 0.0389
10 LN 0.2548 0.0637 0.0255 0.0382
11 B K gdp 0.2380 0.0595 0.0238 0.0357
12 Fi 2L HL T AR 0.4864 0.0730 0.1216 0.0486
13 REVR I M % 0.5136 0.0770 0.1284 0.0514
14 TV R DR Uk HE 0.5017 0.0753 0.1254 0.0502
15 AR kR 0.4983 0.0747 0.1246 0.0498
16 P AL 0.3308 0.0331 0.0496 0.0827
17 BLaeE & % 0.3350 0.0335 0.0503 0.0838
18 RHIFRED AR 0.3342 0.0334 0.0501 0.0836
19 Iy AR RR RT3 0.2466 0.0247 0.0370 0.0617
20 BReAR T 5 R 0.2573 0.0257 0.0386 0.0643
21 AERE T W R 0.2429 0.0243 0.0364 0.0607
22 BLRE MR 559 = 0.2532 0.0253 0.0380 0.0633
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Figure 4. Combination weights of three steps
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Table 6. Comprehensive score
*6. LAY
B BB =B
A B c A B c A B c
ZEENEY 0.5846  0.5107 0.2703 0.3514 0.7024 0.3184 0.3484 0.4181 0.5753
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