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Robust economic dispatch method of microgrid containing high
propotion of wind power
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(School of Electric Power, South China University of Technology, Guangzhou Guangdong 510640, China)

Abstract: Renewable energy usually accounts for a large proportion in microgrid, but its inherent intermittency and
randomness bring difficulties to microgrid dispatch. In order to deal with the output fluctuations of renewable energy, this
paper proposes a microgrid robust economic dispatch (RED) model based on extreme scenario method, considering the
complicated generation constraints of wind turbines, diesel engines, fuel cells and batteries. By calculating the economic
cost of electric energy of wind curtailment and load shedding, a method for optimizing the error bounds is proposed with
the aim of minimizing comprehensive cost, which equals to the sum of generation cost and risk cost. RED method’ s
adaptability in microgrid is also analyzed in this paper from three perspectives including wind power prediction accuracy,
accumulator capacity and load shedding price. The results indicate that despite RED method increases the generation cost
slightly, it has obvious advantages in reducing electric energy of wind curtailment and load shedding. The analysis shows
that, RED method is more suitable for cases with low wind power prediction accuracy, deficient battery storage capacity

and high price of load shedding.
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Fig. 1 Selection method of extreme scenarios
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schematic
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Fig. 3 Probobility density function curve of wind power
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51 HEHIN4(Case introduction)
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Fig. 4 Forecast of load and the output of wind turbine in
a typical day
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Table 1 Operating limits of the microgrid

 Puin/ Pmax!/  Rdown! Rup/ TY/ TP/
et

kW kW (kW -min~!) (kW-min™') h h
DE 5 65 5 5 3
FC 5 40 2 2 3

WT 0 200 — — — —

T KU (WT) K H 1 N3N &, S8l
(DE) FRRELE L (FC) BI— A 15 3% F 43 30 1.94 Fl
2727561221 & Hajth 1Y 2% 8 300 kWh, i K 78 5L 1)
FN60 kW, Hfp/Maf HURZASH0.3, FR g HUIRAS AL,
AR AT FERAS T ER0.7, U & 3 P 5 K 78 0 H
5.2 535 (Result analysis)

PREIILZE I AR R E 7 BEZR AL N 10, 24,
AR LS B R kST, LL— & 2.6 GHz. NAE
4 GBITHENUATHE &, RHAZCEAMR S AEGAMS
2314w B2, I8 FH 3 1) T A B B0 R SR iR #8CPLEX
12.1Rf#.

5.2.1 &8 I BE 45 R 43 HT(Analysis of robust

dispatch result of microgrid)
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COWEsFR.
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Fig. 5 Results of RED and UC calculated with different o
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B RARFEAE.
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FHRED A FELECA 1t 42 7] DA HY, RED K HLRSCAS A
R TUCK B AR, PAEILA TAEERUE B JTIRES
B R B v, P35 R HLRRAR e/ . UC TG 75 X XL L
8, Fof BT RICLE G A — H bR, B G BRI
ety ) mT et DLAIUE D)2 ), P35 R R AR LR
RED AR, RED 75 ZEER T AR 2210 5 N 1R R Bl
Y PR R 0 4 F 25 B, ELRSE & g T H
—, ARG KUERL I B 37 % 06 ZIAE 10 min P %5 A2 1B SR,
WA FEHLEIBRRILLE A BE7E R 2 s 18] P 8 75 H g 2
X R B, BT ARED S JE 56 2 S BERILA, 35 m
THVHR B Bh 3. 5 AR
2% (8], RED 2 A BRRILALIE 2 o Ik ), 1X o s 2 b
IR R R, FECF R AT &, X 2
MMM HRED K FL A i B Z G KA. Plo = 35% 0
%1, 3227 AE HRED 5 UCKRRIHLZL F-14 4 B A
R IX 531

%2 R ZAR35%HIRED 5 UCKRAALL K & A A
Table 2 Generation cost of fuel generator in RED and
UC with 35% error bound

N . MR R/ T 22 ) 4 %N
ik KM KA TT .
(kWh) (A-kWh™")
DE 952.2 1733.4 1.82
RED
FC 1588.3 2028.4 1.28
ucC DE 926.8 1625.3 1.75
ucC FC 1600.0 1984.0 1.24

RED & FL AR B 1% 22 120 AL AR AL A 35 5 XU %
KK IR ZED K, RED R LA . PR 9Bk
(115 22 10 A R Wk B RED 75 21 BE JE K () | g o =
), PRRMLZE A R BEAIR, ~F340 A H R A B .

KI5 LAE H, REDSE S AR il o 36 K 50 B G
FhiE1, 15 35%~40% 2 [AIE FI 5K, ¥ RED 25 & A
MZETEo € [35% ,40%] NI LN — Uk il 2%, T8I R AR
AR B o N36%. F3LLE TRED(0 =36%)H!
FESUCTR LRI #FF X ).

% 3 RED5UCH H 4 £tk
Table 3 Caculated results contrast of RED and UC

KB FERE DR, A 4G

ik WA/t kWh kWh A/t AT
RED 3762 0 0.2 10 3772
Uuc 3614 0.3 15.8 785 4399

MFRIFLLE H, RAEREDTE K A & FUC
14875, {HRED RENS W] B FAI F7 XA 47 e LR, 72 XL
[ pA LA T-UCTT57E, £E H i H X 7 Dh R TR
JEA RSO BA LR HISEPR S L. 286 ARED
HUC 62770, T A 16.7%, L0513 W 2.

A% = B, REDANREROG KR 2= 5, anfE
SHT7R, 01k 509 BB T i, BZ 0N 2R 4801
XS EA MR H 50% f DAL R R s 5%

522 THRERMYTIHRA R &S RO
(Analysis of robust dispatch result with con-
sideration of battery depreciation cost)

HHEOLN, BEE BORIR LRI I, & Rt A 78T
R AT A0 A B/, (LR 3A 78 T8 PR e B e AR DR AR A
AR RSB ¥ 88 ML AE 4 7 JEL ST N R S B
fEERY, |

Qlifetime = QC7 (28)

' Quitetime NP E IBETF T B HE, Q.
DN PRI AT CLTHE S 25 et B A B AT T RAS
o Prep
Qe
P Py, AE ML BT IHEAR, Py N E F
SEHRSA.

BRI, FETH & BT IR A J5 , SR H ARk
Hre Q) WA A

min :

Py, (29)

g=1t=1
Fde(t) - O‘depde(t)2 + 5d6pde(t) + Yde s (31)
1 FC T pfc(t)
Fy.(t) = C, —, 32
f ( ) gLHVng ot t;l 77fc ( )
Fap(t) = Pow X Pais; (33)
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162 A, 4= 75 fiv JlUHL B N 2742 kWh, 5 4 i A A
267 USD.
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Table 4 Impact of depreciation cost on robust benefit
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5.2.3  THE TR B JT 0E B 5 BT (Adaptability
analysis of microgrid robust dispatch method)
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Fig. 7 Benefit of comprehensive cost of RED method
caculated with different parameters
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