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Operation and control of isolated microgrid with wind turbines and seawater desalination equipments
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Abstract: The combined operation of large-scale off-grid wind turbines and energy-intensive seawater desalination
equipments will be one of the directions of the cleaner freshwater producing technology in the future. Based on load
characteristics of seawater desalination devices and operating characteristics of wind power, the operation modes and
control strategies of isolated microgrid with wind power, energy storage and seawater desalination equipments are
discussed firstly. On this basis, the unit outputs and the probability distributions of wind power fluctuation are calculated
according to historical data of wind speed, and then the capacity configuration of wind power, energy storage and
seawater desalination devices and the coordinated control strategy of isolated microgrid to enhance the economical
efficiency and stability of the system are proposed, respectively. Finally, a digital-analog simulation platform is built
based on PXI+cRIO. The real-time simulation result for various operating modes of this isolated microgrid system
verifies the feasibility of the proposed control strategies.
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Fig. 1 Structure diagram of stand-alone microgrid
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Fig. 2 Structure diagram of sea water desalination equipment
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Fig. 3 Control diagram of sea water desalination equipment

2 RAGREMERMEEITIZH R

2.1 WENEERE

(1) RHEHLA

AR FH BRI B I RE A, = 70 m, RAR
R4 2012 4F 3 H 17 H 18:00~2013 4 4 H 22 H
23:50, [SFTE][AIRE A 10 min, KOS ARWIE 4 Fis.

35

0 1000 2000 3000 4000 5000 6000 7000 8000 9000
t/h

B4 RESHE
Fig. 4 Distribution of wind speed
AR s, m R S Q2) v SR B LA )
A2l

0 0<v<v,
A+BY v <v<vy

Fy = 1 " (2)
P, vy SV,

0 V>,

e vis v vo A DI RGE L #E KA H
Rd s Py M HLABUE D% A=PBy, /(vi3 - v;) ;
B=PN/(VI3\I —vf) o
A AT B AN 3(2) W] A5 H KLU ) H 0
oM, WE 1.
Fz1 REHAL DS mEE
Table 1 Probability distribution of wind turbines’ output power

tH1/% HE /%
0~30 74.94
30~60 11.94

60~100 13.12

Rl 4 RS R ) G Eedhs 20 AR 5K
(2), BRIl vh5EH AR REE Py, WXAHIHLA
(F3~F-29 s gl dr B a5

2P
P i

W.avg = n (3)

s Pwave I REHLALFIIH 75 n 9 XOEE K
FE AL

Q) AT EH XA R ACE ) 3 MW I,
B 20 710 kW tbAh, B3R 1 w5, KL
AN 30%I [RRRAIE 3 T 74.94% . AT, ARSC
L 2 & 1.5 MW HLAL I LA A2 4 & 50 t #KIRAL
BEE MK, PRI KR RS 1 HUE D)
YK 152 kW

(2) e RS

fift BE SR GEAE ok F 9 B85 T 1 e R v B T2 X
L5 B far (R R D) 26 2280, EAMNER KR R 8 8 31 )
FERGEAffe, EOREI R R BT AR A AT 1
MRS, DRI i e e H A D R B SN I g
J1e BT RGEH S, AR Q)T HE— D H X))
RPN IR A, WA 2.

F2 RENEENEEBREST
Table 2 Probability distribution of wind power fluctuation

B/ BB/ WAL/ BB/
kW % kW %
[~1200, ~900) 1.22 [0,300) 5751
[-900, -600) 427 [300,600) 4.66
[-600, ~300) 4.58 [600,900) 4.34
[-300,0) 11.54 [900,1200) 1.26

ff il L TR 2 AR K 2 B R 1
RS AP BIALE 4 3 EL A (R B 9 ol R A
JJo HHER 2 A0, KIS 6 4[-300,300) 1) 4%
N 69.05% , 1M A% Ak IE $1] [-600,600) [ HE X K



228 - CE R R R EEL

78.29% o HH_FIR 53 Hr, AR AR A B AL E N 600 kKW,
MR 70% LA_F 1 AT 2838 30 m] 75 21 P40, JEA
Wi T DI G RE I D RE LK

FE B WY R i BE PR TGIE T AR K IR b s
JAFMTS . R 3 NIRRT E RS HARILR, R
P K IE R A SR, ] v & T A A
T, ANSCERN 4 BRI AR E WS I A
4 293.5 kWho

%3 50 tEARUETERESHE
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Fig. 5 Coordinated control diagram of microgrid
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Fig. 7 Dynamic responses of stand-alone microgrid
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