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Fig.3 Charging decision of replaceable charger model in Case 1(second day)
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Fig.5 Charging decision of non-replaceable charger model in Case 1(second day)
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Fig.6 Charging decision of replaceable charger model in Case 2(first day)



5% 9 1

LREHE 45 AL TR A BRI A L SR e Oy i

iy

FLHALT

W s U N 00 O

FHHLT S

i

FEHALT

20 109

76

76

134

114

114

100

100

114

161

161

110

162

163

157

155

163

159

173

163

137

90

164

164

144

144

171

164

171

19 |149

149

130

130

149

83

109

109

100

105

144

144

95

160

152

154

154

147

152

156

144

156

161

122

163

163

163

163

175

18 | 145

130

145

119

173

119

129

111

129

126

155

156

147

113

174

147

151

122

163

152

152

156

17 | 95

140

136

140

145

95

155

167

147

168

168

168

107

158

168

80

168

80

161

166

169

122

173

173

173

172

173

151

16 |135

128

128

128

136

148

128

148

165

165

166

166

159

159

172

166

160

144

122

111

166

167

167

171

174

156

175

170

15 |134

134

78

101

160

135

155

159

170

167

90

160

167

137

111

169

165

165

169

171

14 1129

151

129

153

129

131

158

153

153

167

155

158

155

158

158

158

155

159

159

160

160

168

160

168

169

154

13 125

125

125

90

148

90

126

128

164

148

156

148

90

160

90

155

157

165

165

158

159

153

160

167

171

161

168

174

12 | 119

119

76

124

124

124

148

147

147

169

153

144

144

169

157

157

158

147

163

166

166

170

167

172

11 |117

145

131

117

80

113

80

123

123

80

95

80

147

123

147

111

107

155

155

157

157

111

175

175

162

166

161

10 |114

114

115

115

115

115

105

121

132

129

148

132

137

137

153

153

153

153

122

152

157

161

167

89

162

169

102

120

109

119

113

103

113

113

95

126

132

129

132

132

132

173

167

147

147

165

158

153

160

151

160

161

166

142

102

90

103

95

109

155

160

123

80

123

163

162

144

162

153

162

162

159

160

101

131

102

136

102

105

135

105

113

157

113

165

121

89

122

89

80

89

147

89

89

154

154

154

159

163

94

129

126

126

117

126

119

129

110

111

158

167

113

153

171

121

121

121

174

144

144

174

152

90

154

93

142

99

113

100

81

137

107

113

107

113

173

121

161

111

173

137

137

151

91

142

115

95

76

99

115

99

115

105

151

107

107

110

110

110

110

155

166

155

164

161

164

144

86

93

148

83

95

168

168

114

168

95

121

83

95

107

95

95

107

137

164

152

111

111

154

122

122

122

151

152

81

81

81

81

81

153

125

95

83

83

137

152

89

167

90

155

90

107

90

168

90

90

90

90

173

90

162

— N

77

77

166

80

78

80

114

83

80

154

123

171

166

166

166

110

166

166

89

154

89

154

166

89

89

166

89

00:00

02:00

04:00
i %1
(a) R 1—32 BB

06:00

08:00

184

189

220

191

194

223

212

222

198

212

202

210

202

212

203

212

203

222

205

169

190

192

180

178

223

219

192

192

202

204

195

186

186

219

219

219

209

206

219

202

204

215

200

178

196

190

191

180

196

182

183

225

204

184

184

223

212

212

187

212

188

188

221

212

212

201

17 |156

186

188

156

194

191

185

181

192

183

181

231

231

183

178

178

223

177

177

223

181

176

189

181

189

189

186

197

176

188

219

184

221

223

195

223

223

219

225

225

225

199

225

231

231

231

218

197

199

194

181

177

197

190

177

191

219

192

186

221

186

192

221

221

192

205

221

221

221

205

222

223

223

224

14 |175

175

175

180

152

198

179

188

184

218

218

219

216

217

217

219

213

219

211

211

206

219

219

211

211

219

216

13 |174

174

200

200

183

195

214

179

225

213

213

208

213

201

208

206

213

231

213

213

213

216

216

231

12 |172

172

172

180

187

187

200

200

199

176

195

206

192

206

178

203

211

211

212

231

210

222

188

213

206

212

217

201

242

212

11 | 171

154

171

199

198

198

198

183

198

176

198

198

199

221

198

221

199

199

200

199

200

179

200

200

193

206

193

193

211

10 1169

169

180

196

196

196

197

197

197

197

183

197

191

199

214

193

219

206

204

9 1166

166

187

196

194

195

194

185

188

195

200

178

209

214

195

195

218

214

195

184

184

184

200

184

200

200

206

164

164

193

193

164

192

192

186

193

187

187

193

191

193

193

222

193

193

199

193

193

194

181

181

199

199

214

196

193

175

175

175

175

184

180

195

196

190

190

195

190

190

190

196

195

198

191

191

191

191

191

210

224

225

202

190

174

174

174

174

195

178

200

186

186

186

186

220

186

220

194

194

194

189

189

224

211

189

189

176

191

220

188

166

172

172

172

197

172

172

172

177

200

185

202

185

213

185

202

185

185

185

202

185

202

187

187

220

180

179

170

170

170

172

180

221

215

180

180

215

180

183

183

231

208

208

184

231

225

213

187

199

195

183

190

184

177

223

200

178

178

200

179

180

204

183

197

183

224

215

207

183

179

195

191

176

197

170

170

170

185

222

217

216

177

177

217

217

178

178

217

178

182

182

182

182

217

—_ N W s N o

199

187

164

193

225

199

176

176

176

231

176

176

176

218

177

204

179

204

183

179

181

08:00

10:00

12:00
1if %1
(b) %K 33—64 Bl B

14:00

16:00

20 |205

205

207

207

212

181

236

201

226

243

241

243

243

241

243

249

227

236

233

19 [203

203

205

205

188

224

214

228

228

230

233

242

232

238

237

244

240

250

250

250

227

18 [214

242

203

203

218

181

209

215

250

240

237

249

249

232

249

248

247

249

233

247

247

249

249

250

17 1189

212

218

212

213

250

236

226

250

249

238

249

249

247

247

249

248

239

245

248

226

248

248

248

248

249

16 |231

201

238

231

231

245

245

245

203

246

246

246

229

247

246

247

236

228

247

247

234

236

247

228

248

15 |216

224

224

238

244

250

244

244

240

240

245

237

245

239

245

246

246

239

247

14 1220

231

208

213

220

220

220

224

224

224

209

242

242

242

242

226

239

229

239

241

248

241

243

243

246

13 213

216

202

216

216

216

222

222

240

240

240

240

240

233

229

229

233

233

241

233

243

229

241

241

241

229

12 1212

213

213

235

201

215

215

220

220

220

238

249

238

238

236

240

238

238

238

229

239

232

239

239

239

247

241

11 )211

245

242

216

214

245

218

240

208

209

222

237

237

249

242

232

242

235

238

238

238

238

238

238

239

10 208

222

209

245

213

213

204

217

217

218

235

218

237

236

236

240

243

236

237

233

236

237

237

237

237

237

238

206

206

206

204

212

212

215

215

217

217

217

235

235

235

236

236

235

249

249

235

249

249

236

243

243

204

204

189

208

209

209

214

214

215

215

215

215

232

232

232

234

228

234

234

236

234

228

226

234

234

234

236

202

201

214

189

208

208

210

210

228

210

214

214

203

214

201

228

229

230

234

245

241

240

240

240

230

230

233

233

233

234

191

218

191

202

204

204

209

209

210

210

210

210

222

228

233

247

250

250

232

232

245

232

232

232

232

237

201

188

188

189

203

221

182

208

225

238

222

209

217

222

222

232

234

230

230

234

250

250

250

230

230

230

232

187

187

187

209

208

207

204

236

214

207

207

207

207

226

246

230

235

229

227

227

229

229

236

229

229

229

230

224

183

215

209

250

232

204

240

243

230

234

210

210

250

228

228

248

228

240

235

228

228

246

228

182

182

182

182

214

236

202

224

246

234

209

210

217

237

228

244

227

244

226

227

227

227

227

227

4
31224
2
1

222

181

181

218

224

209

226

230

226

247

230

226

246

228

226

226

226

226

16:00

18:00

20:00
it %)
(¢) K 65—96 i) B

B7 RE2ATERFRIBEBHHFTBRREK (EZX)

22:00

Fig.7 Charging decision of replaceable charger model in Case 2(second

day)

24:00



@ & D 6 iR & £37%
20 20[120]20[120]20(20])20(20]20]20]20|20]20]20]20
19
18
17 23123123123 123(23]123[123[23]23]|23]23|23]23[23]23[23]23
16
15
14 RiRfRlefl6|lo6f{e6|lo6|]6|l6]|]6|6]|]6|6]6|6 121212121212 12]12|12]12
13 41414141414 (141414 1414|1414 141413 |13 |13 13|13 (13|13 |13 |13 | 13| 14
o> 12
i B
§ 10 1S|15] 15|15 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3|IS|IS|IS|IS]15|15]15
w9 252512525125 (25]|25]125]|25]25|25]25]25
8 210 [ 20 |21 (210 |21 (21 )21 (21 )20 21 |21 (21|21 |21 |21]21
7 101010 10f10f10j10]10}10(10f10J101 9 9[9[ 9]19]19[9[9]19]9]9[9]|9]9
6 24 124 124 124 (10|11 fir i i p i i firf24)24124124
5 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7011616161616 16| 16| 16
4 1911911911919 19]19 191919 19|19 19|19 |19 |22 |22 |22 |22|22]|22]|22]22
3 1701717171717 1717171818 |18 |18 |18 |18 |18 | 18|18 |18 |18 |18 | 18] 18
2 8 8 8 8 8 8 8 8 8 818 8 8 815 5 5 5 5 5 515 5 5
1 2 2 2 2 1 1 1 1 1 1 1 1 1 1 1 1 2 2 2 2 2 4 4| 4 4 4 4 4 4
00:00 02:00 04:00 06:00 08:00
i %1
(a) H—K1—32 B
20 36136 |3636[36]36]36|36]36|36]|55|55]|55(55]|55]|55[55]|55]|55]55]55
19 3130|3131 313115931 3131313130 3131|31]31f31|31]59[59]59]59]59]|359
18 30 [30[30]30(30]30]30]30]30]30([30[30f30|30]56]|56]|56]|56]56]|56]56]56]|56]|56]|56]|76]76
17 32132132132 32(32]32]132]32|48 |48 48|48 |48 |48 |48 |48 |48 |48 |69
16 27 127 27 [ 27 |27 [ 27 |27 [ 27 |27 [ 27 | 27 [ 27 | 27 |27 [ 27 |27 [ 27 | SL [S1 | SL |51 |S1|51]S51]51)51]51
15 38 13838383838 ]138|38]38|38]38[38]38([61]|61|61]61[61|61]61[61]61|75]75/|75
14 58 | 58|58 58|58 5858|5844 (44|44 (4444|4444 (44|44 1444415858 7272172727272
13 45145166 (4545145145145 [45145[45145[45]145[45]145]45]66 | 66
o 12 28 28128 2828|2828 |28 |28 |28 28 [28 282850282828 [28]128|50]50]50]50]50]50]50]50]50](50]50
% 11 373737373737 373737373737 |37|37|37(37]37]62]62[62|62]62]|62]|62|62]62]62]|62|62]62]62
; 10 571421424242 |42 |42 42|42 |42 |42 |42 42|57 |57 |57 |57 |57 (57|80 80] 80
B 9 20129129129 129(29129[29129[29]29[29|49]149[49]149[49]149(49149]149149]149149]149|70]70|70]70]|70]70
8 35135 (353535353535 ]|35|35|54|54|54|54]|82(54]|54|54]|54[54|54]54|54]182|82]|82[82]82]|82]82]82
7 43143 143 (43 4314343434343 (431434343 (431431636363
6 41 141 141 |41 (41|41 4141|4141 ]41]41]160|60(f60]60]60]|60|60 [60]60]|60]|60] 60| 60]|60][60
5 5215252525252 ]52]52|34 (3434134525252 ]3434|34[34]52]52]52[52[68]|68]|68|68|68]|68]68]68
4 40140140140 (40140140140 |53 |53 535353535353 53 5370707171 (717171 ]|71]|71
3 390(39139139139(139(39]139]139[39(39]39]39]|39[39|64]|64]64]|64]|64|64]|64]64]|64|64]|64]64]64]|64]|64
2 331331333333 |33147 4747471474747 (47 8333|4747 (47831676767 |67|67|67|67|67]|67]|83]83
1 261261262626 ]26]26]26|26[26]26]26|26|46|46[26|46|46|46|46|46|46]|46|46]|46]46]|65] 65|65 65|65
08:00 10:00 12:00 14:00 16:00
I 22
(b) %—K 33—64 Il B
201551791791 7917917979179 (79|79[79]|79[79|79]79 1231100{100]100|100{100|100|100]100|100|100|100]100]123
19 1591591595959 ]88 |88 |88 |83 |88 |88 |88 |83 |88 |112]112|112f112])131[131] 88 | 88 | 88 | 88 | 88 | 88 [112]| 112|131 |131|131]131
18176176 |76 |76 | 76 | 76 | 76 | 76 | 76 | 76 | 76 | 76 |106|106|106]|106]106|106|106|106]|106|106|106|106{106]|130|130|130{130]130]|130][130
17169169169 [69]69|69]69]|69]|69 102(1021102{102]102{102]102]102[102]102|102]|102{102]102[102]|124|124]124]124|124]139
16 | SU[SU |73 1731737373173 737373 |73|73]73|103[103[103]103]103[103[103]103]103[103|103|103]120]/120[120}120]120]120
15175175175 (105 75 V75 |75 |75 |75 | 75|75 17575 | 75| 75175 |1105[105[105]|105]105|105[105[105]{105]105|125[125[125]125]|125]143
1472172727272 94194194 9419419419494 [94[94]194 94|94 [115]115]115]115
1319719719797 ]66]66|66]66|66]|66|97]|97 1351351351171 97 [ 97 | 97 | 97 | 97 | 117|117 117|117 117|117|135
oo 12 |50 | 74 |98 |98 | 74 |74 |74 |74 |74 |74 |74 | 74 | 74 | 74 | 74198 1 98 | 98 | 98 98 198 |98 198198198198 [98]98 [119]119[119
*ﬁ{ 11 [62|85]85]85|85|85[85]85]85|85|85|110]110f110f{110{110]110|110 85 85|85 [110[110f110])110[110]127|127|127|127
§ 10 | 80|80 80|80 |57 )80 |80 80| 80 116[116]116]|116|116[116|136]95 1959595195195 ]195|95[95]95]95]95|116[136
B 9170701707070 |87 |87 |87 (87|87 |87 |87 (87 |87]|87 |87 |87 |104]104]104| 87 | 87 | 87 |104[104|104]104]104{104|121]121]121
818282828254 [54]182[82]82]96[96[96]96]96[96]96][96]96|96|114[96]96]96]96 |96 |114]|114[114]114|114]|114[134
7163[63]63]|63 89189 (8918989898989 |109[1109]109[109]109[{109]109( 89 |89 | 89| 89 | 89 | 89 |109[109]133|133|133[133
6 1779219219277 77|77\ 7777|7777 (77|77 |77 |92]92]|92]|92 128192192 (9219219292 |111|111]111]128|128]|146
5168 |68|68]|68]|68|68]|68|68|84|84 (84|84 |84 |84 ]|84]84]84]84 101| 84 |101|101[101{101}101]101|101]122}122]122|122
4171193939353 7178|7878 7878|7878 9393193193193 ]93]193]93]93|93[113[113|113|113[113|113]|113]132]132
3164 |81 |81 |81 |64|81 81|81 |81 81|81 |81 |81 |81 8 [91]91[91]91]91]91]91]91]91([108]108]108[108[126]126126]126
2190901909067 6767|6783 [83[83[183|83[190[90]90]|90]90]90({90(90|90|90]90]90]90]|90|107|[107]|107[129(129
1 165]65]165]|186|65[65]|]65]65]|65|65[65]|86]86]|86|86|86]|86]86 99 186|186 86[99]199]199199(99(99]99 |118]140
16:00 18:00 20:00 22:00 24:00
Gl

Fig.8

(¢) H—K 65—96 Wi B
Eg RO 2AAERFTHEINERWFTEREK (F—X)

Charging decision of non-replaceable charger model in Case 2(first day)



5% 9 1

LREHE 45 AL TR A BRI A L SR e Oy i

iy

FLHALT

W s U N 00 O

FHHLT S

i

FEHALT

20 |100

123

123

123

123

138

138

138

138

138

138

138

138

138

138

138

138

138

138

160

160

160

160

160

160

160

19 [112

112

112

112

131

131

131

131

131

156

156

156

156

156

156

156

156

156

156

156

156

156

175

175

175

175

18 | 106

106

106

106

130

157

157

157

157

157

157

157

157

157

157

157

157

162

162

162

162

17 |102

102

124

139

139

139

139

139

139

139

139

139

139

139

139

139

139

139

139

159

159

159

159

159

159

159

16 |103

120

120

120

120

120

120

120

120

120

120

153

153

153

153

153

153

153

153

153

153

153

153

173

173

173

15 |105

105

125

143

143

143

143

143

143

143

143

143

143

143

143

143

164

164

164

14 | 115

115

115

115

115

115

115

137

137

137

137

137

137

137

137

137

137

154

154

154

154

154

154

154

154

13 117

117

117

135

135

135

135

135

135

135

135

135

135

135

135

158

158

158

158

158

158

158

158

158

158

12 | 119

119

119

119

119

119

119

119

119

119

148

148

148

148

148

148

148

148

148

148

148

148

174

174

174

174

11 |127

127

127

127

127

127

127

127

127

155

155

155

155

155

155

155

155

155

155

155

155

155

168

168

168

168

168

10 116

116

116

116

116

116

116

136

136

136

136

136

136

136

136

151

151

151

151

151

151

151

167

167

167

167

167

104

104

121

121

121

121

121

121

147

147

147

147

147

147

147

147

147

147

147

147

171

171

171

171

171

171

114

114

114

114

114

114

114

134

134

134

134

134

134

134

134

149

149

149

149

149

149

149

166

109

109

109

133

133

133

133

133

133

133

133

133

150

150

150

150

150

150

150

150

150

150

169

169

169

169

169

111

111

111

128

128

128

128

128

128

146

146

146

146

146

146

146

146

146

146

146

146

146

146

172

172

172

172

101

122

122

122

122

122

122

122

142

142

142

142

142

142

142

152

152

113

113

113

113

113

113

132

132

132

132

132

132

132

144

144

144

144

144

144

144

144

144

170

170

170

108

108

108

126

126

126

126

126

126

145

145

145

145

145

145

145

145

145

145

145

165

165

165

165

165

165

107

107

107

107

107

107

129

129

129

129

129

129

141

141

141

141

141

141

141

141

141

161

161

161

161

— N

99

99

118

118

118

118

118

118

118

140

140

140

140

140

140

140

140

140

140

140

163

163

163

163

00:00

02:00

04:00
i %1
(a) R 1—32 BB

08:00

193

193

193

193

193

193

193

193

193

193

193

193

193

193

193

214

214

214

214

214

19 |175

175

198

198

216

216

198

198

198

198

198

198

198

198

198

198

198

216

216

216

216

18 162

162

194

194

194

194

194

194

194

194

194

194

194

194

194

215

215

215

215

189

189

189

189

189

189

189

189

189

189

189

209

209

209

209

209

209

209

16 |173

173

173

190

190

190

190

190

190

190

190

190

210

210

210

210

210

210

15 | 164

164

207

207

195

195

195

195

195

195

195

195

195

207

207

207

207

207

207

186

186

186

186

186

186

186

204

204

204

204

204

204

204

187

187

187

187

187

187

187

187

208

208

208

208

208

208

208

12 |174

174

174

174

174

212

212

191

191

191

191

191

191

191

191

191

191

191

191

191

212

212

212

212

11 | 168

168

168

168

192

192

192

192

192

192

192

192

192

192

192

192

192

192

192

192

192

213

213

213

213

213

213

213

213

10 1167

183

183

183

183

183

183

3 (203

203

3 (203

203

203

203

203

203

203

91171

171

171

185

185

206

185

185

185

185

185

185

185

185

185

206

206

206

206

206

206

166

166

166

182

182

182

182

182

182

182

182

182

182

202

202

202

202

202

202

202

202

202

202

169

169

169

169

205

184

184

184

184

184

184

184

205

205

205

220

184

184

184

184

184

205

205

205

205

205

220

220

220

172

172

172

172

172

179

179

179

179

179

179

179

179

179

199

199

179

179

179

199

199

199

199

199

199

199

199

199

199

181

181

181

181

181

181

181

181

181

181

201

201

201

218

218

201

201

201

201

201

201

218

225

225

225

225

225

225

170

170

170

170

170

180

180

180

180

180

180

180

180

180

180

200

180

180

180

180

200

200

200

200

200

200

222

222

222

165

165

178

178

178

178

188

178

188

188

188

211

211

211

211

211

211

211

161

161

177

177

177

177

177

177

177

177

177

177

217

217

177

177

197

197

197

197

197

197

217

217

217

217

217

217

—_ N W s N o

176

176

176

176

176

176

176

176

176

176

176

176

196

196

196

196

196

196

196

196

196

219

219

223

223

223

223

223

08:00

10:00

12:00
1if %1
(b) %K 33—64 Bl B

16:00

20 |214

214

214

214

214

243

243

243

243

243

243

243

243

243

243

243

19 |216

216

216

216

216

216

216

216

216

245

245

245

245

245

245

245

245

245

245

245

245

245

245

18 |215

215

215

215

215

215

215

244

244

244

244

244

244

244

244

244

244

244

244

244

244

17 1209

209

209

209

209

209

241

241

241

241

241

241

241

241

241

241

16 210

210

210

210

210

210

210

242

242

242

242

242

242

242

242

242

242

242

242

242

242

15 207

207

207

207

246

246

246

246

246

246

246

246

246

246

246

247

247

247

247

247

247

247

247

247

247

247

247

247

247

14 1204

204

204

204

240

240

240

240

240

240

240

240

240

240

240

240

240

240

240

240

240

13 208

208

208

208

208

208

208

237

237

237

237

237

237

237

237

237

237

237

237

237

237

237

12 1212

212

226

226

212

212

212

212

226

226

226

226

226

226

226

239

239

239

239

239

239

239

239

239

239

11 ]213

213

213

238

213

238

238

238

238

238

238

238

238

238

238

238

238

238

238

238

238

238

10 203

203

203

203

203

203

250

250

250

250

250

250

250

250

250

250

250

250

250

250

250

235

235

235

235

235

235

235

235

235

235

206

206

206

206

206

236

236

236

236

236

236

236

236

236

236

236

236

236

236

236

236

236

236

202

202

202

202

202

234

234

234

234

234

234

234

234

234

234

234

234

234

220

220

220

205

205

220

220

220

220

220

220

220

220

232

232

232

232

232

232

232

232

232

232

232

232

232

232

232

232

199

199

221

221

221

221

221

221

221

228

228

228

228

228

228

228

228

228

228

228

228

228

228

228

228

228

9
8
7 1220
6
5

225

231

231

231

218

218

218

218

218

218

218

225

225

225

225

225

225

231

231

231

231

231

231

231

231

231

231

222

222

230

230

200

200

222

222

222

222

222

222

222

222

222

222

249

249

249

230

230

230

249

249

249

249

249

249

249

211

211

211

211

211

211

227

227

227

227

227

227

227

227

227

227

227

248

248

248

248

248

248

248

248

248

248

217

217

224

224

217

217

217

217

217

224

224

224

224

224

224

224

224

233

233

233

233

233

233

233

233

233

3[233

4
31211
2
1

223

223

223

223

219

219

219

219

219

219

223

223

223

223

223

223

229

229

229

229

229

229

229

229

229

229

229

16:00

18:00

20:00
Gl
(¢) HHR 65—96 I Bt
B9 RO 2AAERFTHEINERWFEERER(EZX)

Fig.9 Charging decision of non-replaceable charger model in Case 2(second day)
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Table 3 Charging condition of Case 2

pom KGR B, FERTRANGH  FTHAA
o (kW+h) R/ (kW-h) A/ 78
AT 46 7 H AL AR Y 0 224 2502.2
AR AJ A 7 LA T 14.35 224 2492.9

x4 RO 2AAEBRFRNERNIRE

Table 4 Power shortage of non-replaceable charger
model in Case 2

PSS R/ (KW-h) || E#FS KB/ (KW-h)
162 3.95 249 9.4
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Wind-power forecasting error simulation considering output
level and self-correlation
YANG Jian,ZHANG Li,WANG Minggiang, HAN Xueshan
(Key Laboratory of Power System Intelligent Dispatch and Control of Ministry of Education,
Shandong University, Ji’nan 250061, China)
Abstract: The forecasting error of wind power is affected by the forecasted output level and presents obvious
self-correlation in time sequence,based on which,a method of wind-power forecasting error simulation
considering both aspects is proposed. The advantages of Copula function in describing the correlation among
variables are fully explored. The joint probability distribution of forecasted and actual wind-power outputs is
analyzed to determine the conditional distribution function of forecasting error at different output levels. The
correlation of forecasting error between adjacent instants is modelled and,combined with the conditional
distribution function,a candidate data list is generated. Corresponding data are picked up in turn from the
candidate data list according to the forecasting error of previous instant to form a simulation sequence of
wind-power forecasting error. The effectiveness of the proposed method is verified by case simulation.
Key words: wind power; forecasting error; output level; self-correlation; Copula function
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Ordered charging method of electric vehicles based on
mixed integer programming
WANG Xiaokun,ZHAI Qiaozhu,BAI Jie
(System Engineering Institute,Xi’an Jiaotong University,Xi’an 710000, China)
Abstract: An ordered charging control strategy is proposed to reduce the charging cost of charging stations
as far as possible,which ensures that the EV (Electric Vehicle) charging demand is satisfied. The relationship
between EV charging time and owner requirement is analyzed,and with the consideration of charging energy
that the owner required,the mathematical models of two operation modes,i.e. replaceable charger and non-
replaceable charger in charging process,are established respectively,which takes the minimum sum of
charging station cost and penalty cost of EV charging power shortage as the objective function and the
charging power and energy as the constraints. The EV charging demands in two days are simulated and the
mathematical models are solved by mixed integer programming and heuristic fast algorithm to obtain the
charging decision matrix and charging power shortages of each EV in the two days,which verifies the
feasibility of the proposed ordered charging control strategy. Simulative results show that,the proposed
ordered charging control strategy can take advantage of the charging station resources better than the
disordered charging scheme,reduce the charging cost effectively and contribute to peak-load shifting.
Key words: electric vehicles; operation dispatching; ordered charging; control; mixed integer programming;

mathematical models



