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(Key Laboratory of Modern Power System Simulation and Control & Renewable Energy Technology , Ministry of Education
(Northeast Electric Power University), Jilin 132012, China)

Abstract: Aiming at the issue of optimal selection of charging and discharging paths of energy storage units when large-scale
battery energy storage systems participate in microgrid regulation, this paper studies the relationship between energy conversion
efficiency and operation power of energy storage units. Based on the control strategy of double battery energy storage system
(DBESS), this paper proposes a control method in which charging and discharging unit groups can be temporarily converted, to
solve the problem of insufficient power regulation capability of DBESS. And a power distribution mechanism among energy storage
units is formulated to reduce the number of energy storage units in operation and improve the unnecessary life attenuation and
energy loss problems caused by improper power distribution of energy storage units. A wind-solar-storage-common AC bus
microgrid system with 8 energy storage units is constructed. Combined with the given power fluctuation suppression demand, the
proposed control strategy, DBESS control strategy and conventional control strategy are simulated and analyzed. The rationality
and effectiveness of the proposed strategy are verified from the control effect, cycle life and energy conversion efficiency of the
energy storage system.
This work is supported by National Natural Science Foundation of China (No. U1766204).
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Table B1 Measured data of a typical day
. R AE  Sfkkdm  scmft  Hi s/ e R AE  Sufkkd  scmft  Hi s/
TH/W IR /CW fi kW kW JH/W IR /W R/ kW kW

0:00—0:15 326.2 0 12.86 222.73 12:00—12:15 188.78 154.28 26.04 341
0:15—0:30 402.94 0 13.1 223.59 12:15—12:30 173.96 127.52 26.32 352.22
0:30—0:45 308.52 0 13.34 224.45 12:30—12:45 138.94 150.92 28.14 352.22
0:45—1:00 280.58 0 13.38 223.59 12:45—13:00 111.54 220.92 28.36 349.63
1:00—1:15 400.58 0 13.5 223.59 13:00—13:15 148.72 141.14 28.78 339.27
1:15—1:30 501.08 0 13.54 223.81 13:15—13:30 106.82 266.3 29.1 328.05
1:30—1:45 308.52 0 13.6 224.45 13:30—13:45 100.66 145.58 29.1 327.19
1:45—2:00 251.28 0 13.64 223.59 13:45—14:00 74.42 134.82 29.12 323.73
2:00—2:15 365.74 0 14.04 223.59 14:00—14:15 18.2 57.88 28.94 315.1
2:15—2:30 423.34 0 14.38 223.59 14:15—14:30 2.68 47.78 28.88 312.51
2:30—2:45 428.22 0 14.38 225.32 14:30—14:45 39.08 39.5 29.04 315.96
2:45—3:00 448.82 0 14.38 226.18 14:45—15:00 66.12 63.06 29.06 312.51
3:00—3:15 316.52 0 14.14 225.32 15:00—15:15 4.04 80.96 29.92 295.24
3:15—3:30 270.9 0 14.14 225.32 15:15—15:30 0 127.9 30.06 299.56
3:30—3:45 326.2 0 14.26 227.91 15:30—15:45 20.94 118.82 30.02 302.15
3:45—4:00 350.98 0 14.4 227.04 15:45—16:00 32.7 101.52 30 296.11
4:00—4:15 438.76 0 15.3 226.18 16:00—16:15 42.14 83.28 40.7 286.61
4:15—4:30 500.11 0 15.52 224.45 16:15—16:30 54.22 46.78 41.44 283.16
4:30—4:45 336.08 0 15.74 225.32 16:30—16:45 87.5 49.72 41.4 284.88
4:45—5:00 249.12 0.12 15.76 221.86 16:45—17:00 106.9 41.2 41.38 274.52
5:00—5:15 340.3 1.92 18.12 221.86 17:00—17:15 39.22 34.8 43.1 258.99
5:15—5:30 402.94 4.22 18.76 221.86 17:15—17:30 19.9 30.12 44.78 255.53
5:30—5:45 462.88 8.08 18.94 221.86 17:30—17:45 144.38 27.18 45 253.81
5:45—6:00 501.01 12.08 18.96 220.14 17:45—18:00 240.56 44.16 45.1 241.72
6:00—6:15 470.02 18.36 22.1 217.55 18:00—18:15 163.82 36.4 46.78 233.95
6:15—6:30 455.18 26.8 22.62 218.41 18:15—18:30 153.76 24.3 47.5 231.36
6:30—6:45 271.8 32.58 22.78 225.32 18:30—18:45 125.62 10.74 47.32 228.77
6:45—7:00 212.5 40.38 22.86 224.45 18:45—19:00 113.64 4.14 47.22 222.73
7:00—7:15 427.62 57.6 26.44 221.86 19:00—19:15 69.8 0 43.08 212.37
7:15—7:30 530.3 39.56 29.08 234.25 19:15—19:30 47.96 0 42.2 217.55
7:30—7:45 442.5 63.24 29.04 251.22 19:30—19:45 50.22 0 42.18 216.68
7:45—8:00 408.28 79.22 29.02 253.81 19:45—20:00 46.86 0 42.16 213.23
8:00—8:15 493.24 92.16 30.82 258.99 20:00—20:15 117.38 0 39.6 211.51
8:15—8:30 520.2 87.32 31.48 281.43 20:15—20:30 187.34 0 39.58 216.68
8:30—8:45 358.04 72.58 31.3 300.42 20:30—20:45 186.98 0 39.7 219.27
8:45—9:00 288.12 99.28 31.1 305.6 20:45—21:00 199.1 0 39.72 213.23
9:00—9:15 394.72 153.92 28.8 307.33 21:00—21:15 113.64 0 36.16 209.78
9:15—9:30 455.82 133.62 28.44 330.64 21:15—21:30 52.02 0 35.44 208.92
9:30—9:45 431.92 111.14 28.42 348.77 21:30—21:45 33.48 0 35.56 217.55
9:45—10:00 436.88 177.24 28.42 344.45 21:45—22:00 13.94 0 35.58 215.82
10:00—10:15 424.56 174.04 25.06 343.59 22:00—22:15 37.96 0 32.3 216.68
10:15—10:30 420.3 108.08 23.78 345.31 22:15—22:30 46.24 0 29.46 216.68
10:30—10:45 307.52 126.88 23.38 357.4 22:30—22:45 88.86 0 29.44 220.14
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10:45—11:00 149.54 313.18 23.18 360.49 22:45—23:00 111.28 0 29.44 220.14
11:00—11:15 180.92 208.22 23.08 351.36 23:00—23:15 184.82 0 23.44 219.27
11:15—11:30 114.7 181.36 23 351.36 23:15—23:30 218.02 0 21.5 222.73
11:30—11:45 192.44 183.7 24.82 353.95 23:30—23:45 146.84 0 12.4 222.73
11:45—12:00 229.32 133.56 25.42 348.77 23:45—24:00 127.6 0 11.74 223.59
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