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Real-time simulation test and research of operation and control of isolated microgrid including
wind power, storage and seawater desalination load
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(1. State Key Laboratory of Alternate Electrical Power System with Renewable Energy Sources, North
China Electrical Power University, Baoding 071003, China; 2. Qinghai Province Key Laboratory of
Photovoltaic Grid Connected Power Generation Technology, Xining 810000, China)

Abstract: The establishment of isolated microgrid including wind power, storage and seawater desalination load is of
significant important to the use of renewable energy and the supply of fresh water resources in island region. A real-time
simulation platform based on PXI and PC is built to test the operation and control of the isolated microgrid. The
construction of the real-time simulation platform and the digital simulation model is introduced respectively. A
coordinated control scheme of the microgrid is discussed in detail. It makes use of the controllability of seawater
desalination load, coordinates supercapacitor and lithium-ion battery energy storage so as to maintain the balance and
stability of isolated microgrid. Finally, the simulation results show that the feasibility of the proposed coordinated control
scheme.
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Fig. 1 Structure of real-time simulation platform
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Fig. 2 Configuration of a wind-battery-seawater

desalination microgrid
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Fig. 3 Structure of seawater desalination load

2.2 BERIAE
2.2.1 RGN0 Ar
ARSI DR TR, BB
BT (R 48 T A/ INI TG T Dy 2 A R 20
Y. Ik, RGP RN EKRN
Fy+B =R +F+F, (1
L, PREFITE, Thrdls Ly by cn w23l
FOREMr B WARIRA AT B, R
AHL
2.2.2 RGIBATIRGS
R 3 AT A H R R ML i BE 25 4% B G LA
FelE, W RBRIBATIRE A LR LRME DL
(1) ZEHUIRAS: 24 PP I, #5062 HH
FeHL A, A, BRI g, T
MR, BB, hHRKXRKRN
R+F=F -F (2)
WHE 2 rp 25 B Lt 7R, BN S i 47
W, WHEZRIIF. N, WERXRERN
R+F =P -K -k (3)
() FCEARAS: 24 Pu<PL I, #5i2 K
LA, B R A, B AR A B, T
AR, DB, DhECREKRA
F+F=F -F, C))
WA 2 e 73 B Tt AN RE R, UIEE A DIAL

W&, RGFIHEAT. YRR L R (1 Th
RERA G 7R A AT FEAN T EERF L (1) L AR
Al L — s RS LG Ot
(3) THPIRES: Y Py=PL I, B AR
AL TRFHLIRAS . Uy, ThRLRERA
R+F=F -F =0 (5)
2.2.3 FIICIBIT A R A
(1) AR IRAL S A
WKIRAIL B DR — @ H, 8 Prmae
PLinin 73504 ST B B R PR S DR AN REAG T
Priins PR E SN NG, # FEOR
= HE IR KK R ANIE b s AR AR AL T2
ok, R
P

(2) HE L Ak RE
B LA A SE NPl R TR 22 1 as A, He
BATIRE LA G BEVE I Y, AR SR A fr HUIR S
(SOOVWE N HIBATIRAS AR HE, Bl
soc,,. <SOC. <SOC, (7)
X, SOCeminy SOCen SOCiomax 73 MR NI A
SOC TR, SoC. socC LK.
HIH A B D)2 AR D R e fE( Py ), B
0<F <Fy (3)
(3) H it fE
B IAE A B D2 T gs e, i Halt e
ORI SOC RS LR EFEA BV FE N, Bl
soc,,. <SOC, <SOC,, . 9)
K5 SOComins SOCios SOComay 73 R 7R HLIL SOC
TR, soc. SsoC LR,
5B, B D R AN BRI
T D23 E AH(Pon), B
0<P <P, (10)

S})LS])Lmax (6)

(4) RHLHLZH
FH T XL ZH 928 1) — R H e R 1y 8 R B A%
TSR, B LA XUBU H T 28 A KT JLA0E Ty 2 A
Sl AIEAT . 5 R IXILE 55 O LA i
M, WOE XN A B 515 kA .
AT e MATXEEBT I, XK
HHLIIAN RS, RALBEAALTH
IR AR D KL 1 s, A
2 Py /DT PN, B A B R AN BEAR S8,
B KRGS, KL EETT, B
P <PB
SOC, < SoC

i 1SOC, < SOC, . (11)
P <PF

min



_44 - LY RS AL R

2.2.4 Py i S

T ASCE B A IR TR, PR
ST R T S (1) SO FE T RGA Y)Yy 2 T
PRl AT, AR
P HH Y <SP 7 PRTECRMEE XU K IR A B A
IR 250, % RER R T A B D, e
RO N R DI E Al s 7| E RV e S 10 g
PR, hIRISE RGN L EM
FONEE 30 s AR — IR K e TR S %M, HTA
GERFISAT 30 s KW 2 1) A 5 R D2 ZE(EAE N
BRI S DR S, 76 30 s 2 WAt
DNRARFEAAR, X B R R 48 NN I D 230040 i
R PR AR AR o 245 SRS T DA 3 PR )
HAMARAE. hiRERRAEEmE 4 s,

4 thiEi=HlREE

Fig. 4 Flow diagram of coordinated control

(1) Po<Pp I, 8L LR H Ty 38kl A2 N 1)
URaha. #53 SOC =T SOCemin, W HIEB L FEZS
SR AN AT A AL Ay e e, [ A
SR BE AT 2T i3 ol A7 A oL R AU D A BB I s ), a8
St AERCHIE A & H SOC Tk SOC i, HBH
FARETF ARSI, JIWT A TR ST T Proins
11T Proin U0 ST A1 2AT D230 15 8 77, m 3 o vk
g (R FE R VUL i AT 2 . 5 KIS AT Dy 2
KT Prmin YL RGUEAT BB B A7 ff AN T
W L, AT UINIARRE . 9857 7 J ) B
ATy S A3 A SN PR S A Dy, 5l A D P R 4
D AR 4 0, AN Tl A 2 A B O B 7 A A A IA )
PrLmins AR FRAE R 75 2L 812 PR $a i 72

(2) P>PL I, BRHAEWRE RIE. I
SOC KT SOCemax, W Z 1R EEH T XS BB FL 2
AT, A A SR RS EE LR K IR T e

B GEAT; £ SOC T8 SOCamas W FK A
HAT LT Prmac 18T Prmax Bt W H AT
ATWATIERE, ST Prma UEHTEE S AT GAT )
Dl KREFEIZAT, X BENEIf A, E 2 42K
I, [RAREIY, 386y o 4k 2k LU LI 97 faf Th 2 Al
Ty, A AT D2 TR IR R Prmaxs LA E
i =RyIN ERUN SR 2y

(3) Po=Pr I, U B R L L)) 2 1 L3 42 47 A Ty 6
ko BRI, AR TRHUIRES
2.3 B RGN ISR

HSEAT S RGN, AL RET
LabVIEW MG RGLIa1T i AMLILIH . IS 5k
A3 RN )Z: TR ) BE B B L A S BT
Jrb R B AR AT 2 IO 5 i e ke & SOC,s
KRG U AR B IBIT HAT, KR
A (PR R B R Ut D 26 g BRI FE 4o RS 5
AT I WA T34 REGUIRSE AL R, B
RAK I IR . SEm B A 55

3 SKEMAERW

BT ASCH RS I &, ST IIR
g HE KR AL OB N R GE AT BLIAR o« ST A%
HLI ZRGE T 5 IREKIR A S er 5 H i ok 27.2 kW
FR PG X G S ST 45 R, AE— 4RI R Y X
LA 66.40% 1ML H 1A A 30%, BLE 150 kW
PIRHLAL, AP 290k 42 kW, IELFREH
B—E 5t KR AATER; P A I8 2
70%ME3 DL B D) 25848, 7% FE KU Tl 152 22 (OX
HIORZENR 5%) M 22 ML) 2 BAMEGX BLEUCH 4D
FAh 0.95), 153075 200 2 R L SR T 30 kW,
1E2% L& A2 DL B R D 2R 5848 J /K iR A RS T2
H 2R B, #fE A 20 F;
B YA 2 R T4 XU T 26 (AR SR K D) 9% )
50 kW, BRIV A 99.54% 1) X BT, Pt
8] 24 10 min, WPFAIRELDIZRB AN )25 8.33 kWh).
KRN ARG LA IR G s K AR
TN AR 3.56 kWh). a2 & BT o FRL AECh
e (S e R e N T T L AR S A ol
B F M) N 3 kW, 4ERFILIER ST 1 h
THLAEN 3 kWh) = 5 Al b, A e FLE 2 OA
32.65 Ah. Hrr, BYRKLARAEERN 30 kW,
BEAEhIS AR 2R A H A 50 kW

WHE B 2% SOC P4 Fh g g i 7Y (1R 2
(20%SOC. 80%SOCYXI 7y, HEAT T PR4L 1 /NI S
I A7 FLSESG,  DASGIE AR SCHE H 0 B 8 42 1) S s () ]
TP SV e BB RSAF 10 min K HE XK
B SOC R, 4 KR ATt Tilds
4, BI=GrEhpLsf a4 a REHS), 0



i, %

DA R A AR Al i P A S T S P07 EAR BT 9

- 45 -

REFAE ). SLE B s e 5%, KHLS 5L
TEWR 1, KR ARESEENR 2, L85 R
Kl 5. &6 Fin.

F1 KHSH

Table 1 Parameters of the wind turbine
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Table 2 Parameters of the seawater desalination
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Fig. 5 Simulation results in real time of 20%SOC
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