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Abstract: An islanded microgrid has a great effect on ocean islands and remote areas, but the uncertainty of source and
load has a negative impact on the stable operation of an islanded microgrid. To reduce the pressure of intra-day dispatch, a
two-stage day-ahead dispatch model of an islanded microgrid is constructed. By applying chaotic phase space
reconstruction, multi-objective particle swarm, data-driven and linear programming methods, the negative effects of wind
curtailment and loss load caused by uncertainties can be reduced through flexible resource regulation. This can reduce the
operational cost while giving consideration to the efficiency and reliability of the system. The first stage takes the lowest
integrated operation cost of microgrid, the highest utilization rate of renewable energy and the smallest load loss rate of
system as objectives, and establishes a multi-objective microgrid economic dispatch model taking into account demand
response resources. In the second stage, considering wind curtailment and load loss occurring after the first stage, the
dispatch model of consuming wind curtailment and the frequency modulation power dispatch model are constructed by
applying an extreme learning machine and XGBoost. Finally, through the comparison of simulation cases, the results
show that the enhancement of demand response to system efficiency is at the cost of increasing dispatch cost and reducing
load reliability. In contrast, the proposed two-stage dispatch method not only reduces dispatch cost, but also gives
consideration to system efficiency and load reliability. This provides a reference for an islanded microgrid for rural areas,
islands, etc.
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Fig. 1 Islanded microgrid system
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Fig. 2 Diagram of two-stage day-ahead dispatch
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(Back Propagation Neural Network, BPNN). /)N i
2 2% (Wavelet Neural Network, WNN). ELM.
FE11C 12 M 2% (Long Short Term Memory, LSTM). 3¢
B 7] [7] ) (Support Vector Regression, SVR). i
1 £ £+ (eXtreme Gradient Boosting, XGBoost) A [ifi
Ml #k (Random Forest, RF)%, K F P45 7 43
Eb % Z FE ki (Mean Absolute Percentage Error, MAPE)
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Table 2 Comparative results of several data-driven models

[EEEA TS MAPE/% RMSE/KW
BPNN 7.93 295.38
WNN 5.79 215.37
ELM 0.03 9.63
LSTM 331 173.92

SVR 2.12 136.00

XGBoost 1.91 126.08

RF 1.92 129.23
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Fig. 3 Multi-objective Pareto Front diagram of first-stage dispatch
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Fig. 4 Output curve of each load in first-stage dispatch
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Fig. 5 Output curve of each operating unit in first-stage dispatch

4.4 BEMEIAELER

SKHI XGBoost 75 71 TR KU 221 A1 5k A fif e
Z), BSHBCE WML 6 Frun. FE XU ZIHK A f
221 R T A 2350 g 80%,  TRINZS SR GnPR=R 7 By
s o, “17 BRI N 2 BUR S  Z1, €07
RRTCF T ZN SR AT 2% L BRUIZRAEA I
Lh LI N R A Z], R ELM BHXA 57
B SR A7 B 2 P 7 R Bk B i, S A



B B, &

T SRR AN 5 12 % 5 SR 7 P Do TR Al el 1 9 o B 25 1R - 81 -

BEE WM 8 Jrom. ARAETINFE K& K K A f i
JEE Rt SRR . AR5 BRI = E
i, A ALIE g — AR R R
K 6 A HIBi S R

600
500
400
300 f
200 |
100

BESINY

0 L -t
8§ 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

i B

FOMEEN - AR ——RREE R

BdEE

E 6 ERMIAEFNERE
Fig. 6 Dispatch of battery to wind curtailment
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Fig. 7 Dispatch of frequency modulation power
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Attached Table 1 Operating parameters
HA
BITBH s Bl 1 FErh 2 . .
A GWERE) G R UL 2
77 ERRIKW 4 250 250 0 0
7 FBRIKW -4 -250 -250 600 1000
N - PR/kwW — — — 100 150
JEHT FRIKW — — — -100 -150
FHRCE 0.9 0.9 0.9 — —
I GERIES 0.9 0.9 0.9 — —
fof RS IR (E 0.9 0.9 0.9 — —
T ARZS I/ ME 0.3 0.2 0.2 — —
IBATY4EY 25U (TT/KW) — 0.1040 0.1040 0.236 0.236
Mz 2 ISRAIHE R B AL IRR AN
Attached Table 2 Pollutant emission factor and disposing cost
5 YRR CO, SO, NOx
Wb #E P FR/ (7ilkg) 0.210 14.824 62.964
Jetk 0 0 0
5 G HEI R 2 (9/kWh) ML 0 0 0
SEmbLAL 15empLAL 2 649 0.206 9.89
Mz 3 TL B1T8H
Attached Table 3 Parameters of transferable load
ety Ffar A 2 B 3 Fff T 4
e AT ARIZ AT I 8] 2:00 20:00 6:00 4:00
AT/ 3 2 1 3
IBAT YR IKW 0.75 2 0.5 15
R A 2R KW 350 250 300 300
MizR 4 ILBITSH
Attached Table 4 Parameters of interruptible load
i RA 1 toESity) BiffEA 3 Bifnf R 4
e KA/ 1 2 1 2
r I KW 200 150 150 200
Mizk 5 E—MERAERESKBNIELBERIT— LR
Attached Table 5 Noninferior solution set and normalized treatment of case 1
5 k f £ f “ “ s H*
1 491.240 10 619.203 0.005 0.513 0.804 0.800 0.118
2 490.892 12 009.218 0.024 0.517 0.514 0.000 0.057
3 536.793 9676.189 0.000 0.000 1.000 1.000 0.111
4 484.576 13 232.189 0.013 0.588 0.260 0.450 0.072
5 457.149 14 481.443 0.017 0.898 0.000 0.300 0.067
6 451.835 13 877.036 0.022 0.958 0.126 0.100 0.066
7 449.136 13 883.271 0.022 0.988 0.124 0.100 0.067
8 448.068 13 907.734 0.022 1.000 0.119 0.100 0.068
9 469.981 14 204.986 0.017 0.753 0.057 0.300 0.062
10 469.911 14 219.297 0.017 0.754 0.054 0.300 0.062
11 470.038 14 194.630 0.017 0.752 0.060 0.300 0.062
12 470.059 14 194.546 0.017 0.752 0.060 0.300 0.062
13 457.430 14 265.468 0.017 0.894 0.045 0.300 0.069
14 462.032 13 854.114 0.022 0.843 0.131 0.100 0.060
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Mizk 6 XGBoost BBEHIKE
Attached Table 6 Setting of XGBoost’s Hyperparameters

LA

S HE

colsample_bytree=0.1, gamma=0.568, importance_type='gain’, learning_rate=0.0087, max_depth=9,

B FLIM T A X AR

min_child_weight=8, n_estimators=1600, objective="binary:logistic', scale_pos_weight=0.8, subsample=0.9

colsample_bytree=0.7, gamma=0.010, importance_type='gain’, learning_rate=0.0342,  max_depth=16,

RS U5 R PR AR

min_child_weight=4, n_estimators=1900, objective="binary:logistic', scale_pos_weight=0.7, subsample=0.4

Ht3= 7 XGBoost FUMFF KBSZIF ok Fa ey At 245 R
Attached Table 7 Moments prediction of wind curtailment and
load loss by XGBoost
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Attached Table 8 Setting of extreme learning machine’s
hyperparameters
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Attached Fig. 1 Prediction of wind power, PV and load
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Attached Fig. 2 Flow chart of MPSO
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