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An evaluation method of integrated energy-saving for distribution

network considering total spatial-temporal factors
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Abstract: The line loss of distribution network is an important assessment evaluation index of electric power company.
For complicated circuits and many branches of distribution network, it is difficult to calculate the cost and benefit
brought by refining line losses. Under this background. aiming for the comprehensive energy conservation and loss
reduction of distribution network, the life cycle cost and energy conservation and loss reduction benefit indexes are put
forward from the aspects of time dimension, component dimension and expense dimension on the basis of the spatial-
temporal elements of energy-saving features. The comprehensive energy conservation and loss reduction results are e-
valuated to derive the optimal design scheme of distribution network comprehensive energy conservation and loss re-
duction by the improved VIKOR method based on AHP and CEDEA analysis. Then the feasibility and validity of the
proposed evaluation method are verified and validated by the actual distribution network in China.
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Figure 1 Diagram of a certain 10 kV distribution network
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To oy w25 it kVar 315. 000
10 kV B [0 42 25 28 K km 5.014
10 KV o 60 ey 45 28 K km 0. 869

O¥ fic B, 28 JE 48 85 il S 9-160/10.,S 9-200/10,
S9-315/10 Fl S 9-400/10 P A S 11-160/10,S 11-
200/10,S 11-315/10 FI' S 11-400/10, 4223 £ f th JK-
LYJ-10/120 ¥t Ay JKLYJ-10/150, 3% 100 kV « A #y
TCIN MR B A 10 kW A9 EAR B R s O % i H AR
JE# RIS i S 9-160/10.S 9-200/10,S 9-315/10 Al
S9-400/10 Bt H S 13-160/10.S 13-200/10,S 13-
315/10 Fil S 13-400/10, 4275 £k #% B JKLYJ-10/120
MR JKLYJ-10/185, 48445 200 kV « A fi4 JC 2y b B
B HEA 20 kW BYGAR HL I % L HL 28 e 28 B 5
S 9-160/10,S 9-200/10, S 9-315/10 F1 S 9-400/10
Mk SH 15-160/10,SH 15-200/10, SH 15-315/10
1 SH 15-400/10, 2875 28 #% f JKLYJ-10/120 ¥
JKLYJ-10/185, 4% 200 kV « A i JC Ll #b e &
A 20 kW G AR HLIE .
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Table 3 Line parameters
110 kV I S RAKESLH RMRKESLH AAHELKK AABRLNKTHERK
&g T Oise/km) WABBL/(Q/km) WHESL/(Q/km)  BER/GR/0 BEEA/ TG/
JKLYJ 120 0.79 0.253 0 0.343 0 0. 350 50
sos 2 JKLYJ 150 0.95 0.206 0 0.3350 0. 350 50
JKLYJ 185 1.20 0.164 0 0.329 0 0. 350 50
2R Fr#R B 300 50. 50 0.077 6 0.077 6 0.128 150
x4 TEBEAK 6 4AMLCCARAFHIE DG R A
Table 4 Transformer parameters Table 6 Total network LCC and newly
e o . . installed DG cost 77 7L
A wHE/ RWEA/  ERE GBS B o
22 - P& Cree Cr
(MV - A/B) (Fm/f)  #/kW  FE/kW 7w~ -Lee -G
S 9-160 0.160 1. 060 0. 400 2.20 ! 195.696 2.984
S 9-200 0. 200 1. 600 0. 480 2. 60 2 476. 480 5. 968
3 483. 811 5.968
S 9-315 0.315 2.160 0. 670 3.65
S 9-400 0. 400 2. 240 0. 800 4.30 £7 Bud WAk B IS AEAA
S 11-160 0.160 1.614 0.270 2.20 Table 7 Energy conservation benefit
S 11-200 0. 200 1. 960 0.325 2. 60 index values 7 A
S 11-315 0. 315 3. 300 0.475 3.65 F& Epr EbL Ebs Ebn
S 11-400 0. 400 3. 460 0.565 4.30 1 9.25 2.71 1.11 0.113
S 13-160 0.160 2. 040 0. 200 2.20 2 16.01 4. 81 2.19 0.225
S 13-200 0. 200 2. 400 0. 240 2. 60 3 23.97 4.81 2.19 0.225
S 13-315 0.315 3. 400 0. 340 3.65 ‘ . et
GEAFR 6T ETRAD ~ QOB AR 6
S 13-400 0. 400 3.590 0. 410 4.30 3 B .
TSR £ 5 AL . S 4 bR T T X LG, A5 30 )
SH 15-160 0.160 3.100 0. 100 2.20
B
SH 15-200 0. 200 3. 650 0.120 2. 60
A =
SH 15-315 0.315 4. 950 0.170 3.65
[1. 0000 0.6667 0.5000 0.5000 0.6667 0.666 7‘\
SH 15-400 0. 400 5. 780 0. 200 4.30
1.500 0 1.0000 2.0000 1.0000 1.4286 1.5000
2.0000 0.5000 1.0000 1.0000 1.4286 2.0000
x5 LCCHArm®
2.0000 1.0000 1.0000 1.0000 1.4286 1.6667
Table 5 Expense breakdown table of LCC 7 7L
1.500 0 0.7000 0.7000 0.7000 1.0000 1.666 7
YES Ci Co Cwm Cr Co (1.500 0 0.666 7 0.5000 0.6000 0.6000 1.0000)
1 77.958 41.226 0.771 1.044 —3.118 Forp 88 1 ~5 54 Bx 4 ™ LCC. 5 DG A
2o 20T B3 0820 LOM 3296 Cu FIRBSEA I REMEBUM R Eor 2B 4 BE
3 98. 370 3.552  0.984 1.044 —3.935
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BFAT (A8 K3 6.7 v iy A TN AL 25
b kA7 T 12 49 A0 Ak B L B0 1
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(0.4104 0.6667 0.3056 0.3701 0.337 4 0.334 6)
0.4333 0.3333 0.5289 0.6569 0.6656 0.6663
l0.4245 0.3333 0.7918 0.6569 0.6656 0.6663)
SRJG F 30 (200 ~ (22) , 3R fifp 28 o 45 70 15 31
CEDEA B P 45 b AU 1]
[y sy 5 s, ] =
[0.296 2 0.0152 0.2526 0.1935 0.1246 0.116 1]
SR (23) A i = e vk 7 A Bk % 2 LA FN %
WAL R AT 5 B, A B 20 5 A [0]
[y sy s s, ] =
[0.197 0.022 0.312 0.254 0.125 0.090]
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Table 8 Sorted results of energy conservation planning

schemes based on VIKOR method

VES S; R; Q; % Q; ey
1 0.617 1 0.197 2 1. 000 000 il
2 0.315 1 0.189 6 0.125 064 1
3 0.214 3 0.192 5 0.190 752 il
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