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Fig. 1 Impact of temperature on battery capacity
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Impacts of Electric Vehicle Charging on Distribution Networks in Denmark

XU Lizhong', YANG Guangya®, XU Zhao®*, F. MARRA?, C. TREHOLT?
(1. Zhejiang University, Hangzhou 310027, China;
2. Technical University of Denmark, Kgs. Lyngby DK2800, Denmark;
3. Hong Kong Polytechnic University, Hong Kong, China)

Abstract: Electric vehicles (EVs) provide a unique opportunity to reduce carbon dioxide emissions from the transport sector by

drawing on renewable resources. As EVs become increasingly popular in the automotive market, the study of its impacts on the

low-voltage grid has become increasingly important. The model of EVs is affected by the user, battery characteristics, as well

as the environment. Studies are carried out based on the Danish case. A preliminary model on demand is created by integrating

the driving pattern and battery charging characteristics. The model is applied to a typical distribution network. Monte Carlo

simulation is employed to study the impact of EVs in the presence of wind power considering different pentration levels of EVs,

electricity price schemes and seasons.

Key words: electric vehicle; driving pattern; battery characteristics; distribution network; wind power
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Tab.A1 Parameters of distribution network

Sk BT AR LS Ak 5 g AR L
1 800 802 0.1532+0.0720i 0.0747
2 802 806 0.1380+0.0672i 0.0448
3 806 808 0.1160+0.05451 0.0448
4 808 810 0.1077+0.05331i 0.0239
5 808 812 0.1294+0.0677i 0.0269
6 812 814 0.1727+0.0813i 0.0224
7 814 850 0.1855+0.09731i 0.0194
8 850 816 0.1133+0.0829i 0.0269
9 816 824 0.1832+0.0729i 0.0149
10 816 818 0.1067+0.0511i 0.0149
11 824 826 0.1607+0.0852i 0.0209
12 818 820 0.1253+0.06551 0.0179
13 824 828 0.1570+0.1246i 0.0329
14 820 822 0.1685+0.1066i 0.0523
15 828 830 0.1871+0.1064i 0.0419
16 830 854 0.1901+0.1390i 0.0179
17 854 856 0.1237+0.0656i 0.0314
18 854 852 0.1346+0.09851 0.0299
19 852 832 0.0037+0.0027i 0.0299
20 832 888 0.1900+0.04081 0.0224
21 832 858 0.1791+0.1310i 0.0149
22 888 890 0.2674+0.26691 0.0523
23 858 864 0.4589+0.2558i 0.0164
24 858 834 0.2131+0.1559i 0.0314
25 834 842 0.1023+0.0749i 0.0179
26 834 860 0.3384-+0.2400i 0.0493
27 842 844 0.4935+0.36091 0.0478
28 860 836 0.4896+0.36641 0.0209
29 844 846 0.1331+0.0973i 0.0448
30 836 840 0.3144+0.2299i 0.0209
31 836 862 0.1023+0.0749i 0.0149
32 862 838 0.1769+0.1308i 0.0149
33 846 848 0.1937+0.1417i 0.0419
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Tab.B1 Maximum voltage deviation without wind power

7 HLE %1 BENE(%) 0 10 20 30 35
ZFN 6.53 7.11 7.89 8.69 9.08
HIERRIB
EON 7.39 7.55 8.33 9.15 9.55
ZFN 6.53 6.92 7.89 8.91 9.43
24 JSITUA
EON 7.39 7.41 7.88 8.94 9.50

RB2 REEARRFEEABERES

Tab.B2 Maximum voltage deviation with wind power

76 HL I 21 BN (%) 0 10 20 30 35
EPN 6.39 6.92 7.66 8.48 9.00
HIEGHEAEN
ESN 7.32 7.41 8.14 8.99 9.31
EPN 6.39 6.85 7.88 8.11 9.33
24 JSITUA

KN 7.32 7.33 7.84 8.22 9.39




