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Fig.1 Topological structure of three-phase
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Fig.2 Structure diagram of basic voltage observer
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Fig.3 Control block diagram of AC voltage sensorless

2 XIS BENEHTTIE

WEE (3)—(5) ANHE & PR, B 5 PP R pe sk 44
il G b SOLI) H L O L B T EOR R R
AR A L FEL T L I 0 (R A A, 3 I 3R A M
A7 8 #5 T FH FRL B 248 S0, TR) 0 £ v, T A8 36
A7 ABESERR AT, ME LA E R SIS B AR S
B, B S S A R SRR R
AR AR T 24 AR 34 Ah F I W aE 17 T 00T, i
DOA) 25 i S5 58 BEL 7, 2 I 7 D) 46 285 40 2 1) A Ak T
AR, I 5 ) 8028 375 #48 OF X FRL R, X b 96, S )
HER LI 7 A AR R FE R, 53 8, 52 B Ha, ) H, s A%
WA S T AL, 33X P 0 G2 A D 22 1l X255 8 /N H
) K 555 Fb, Do) e SRR i PRI AR SR X 3R )
R RIS S RN 5 1 2 85 3 N R DT 4R R T
AT LA RS A Tl 7 P 6 S 8078 A B 1 o
2.1 MESEBIBENIEFFIE

e X LA 3R R A RS 5 I 38U I8 #4513
S TR, DA T LU0 3] vt ) e TR, LA
TR I ok 28 25 228 ke R LS el AT 58 L ] s
SV ) 17N 2 O e o s D M A o < 50 - 2 8
TER N (4) ol A H 5 R S 0O [ E A, A
e D AR e ) 0 3R A4 A, 1) B A B 7R 4 S e
BRI AT R I S e A I 2SI i , BV vl S R
EEURARL A i, LB R S e R &,
AR TR o B HARA K (4) F1(5) , 1T
A 38 EL R AR AR A SO 0



74 o AT S S L R IO 5 R 7 S R A R A U (3]
. koo, oo I I TR R 5 € R
i) 1= ) (4) BB B A B R

- Y (6) T PR BRI TAH SRR, IR
A%Mw>ﬁmm”‘” AS T ASRASEIZ AT I, 2 ) R 0 UL B85 s e e Y
@@y IR d,, SEE] d il B2, =0, i TR 2R Y
&) |= ké: WﬁEMﬁmmwaé%A;ﬁawﬁwaﬁﬂ
QF2 v/ 1T = 7 A2 2\2 2 .
(ko0 )"+ BLm0D)" (g [HHP/} (9)
. o0 g i, i 0
£ Gy (jo, ) = arctan oW 2 o : A
o, 2 o5, 0 W R dg A AR R ML P i,

RSB, A 0, =0, , X (6) X (7) 715
FPIHMEAA R SRy 1, AH AR AR 22 90°, 3X K B I8 i A% 2
R AR A, B A5 5 TC i 22 MR IR B 07, I 7T i s )
WA B AR AL 22 90° A5, [RIEH i A AT 5 M 58 % 42 il
WSETCE M, ELATIR 35 AR 04 UL 2%
gERY R AN 4 s,

. i by TR E
iy | R |-, TR ¥

e | % |

i »J'*ﬁﬂ ‘ E

i Z l La
Yoy | @ﬁm& . :“

B4 SEBENEENNREEE

Fig.4 Structure diagram of frequency adaptive voltage observer
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Fig.5 Simplified equivalent model of voltage source converter
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Fig.6 Steady-state operation vector diagram
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Fig.7 Structure diagram of voltage observer with
parameter adaptive characteristics
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Fig.8 Control block diagram of AC voltage sensorless
with parameter adaptive characteristics
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Fig.9 Simulative results with frequency adaptive observer
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Fig.10 Simulative results with fixed-frequency observer



%78

U A B S0 T AR AR T AR E 48 T 5 Uit HL TS A% R 1 T vk (5]

NE 9 BT LLE Y, 6=0.3 s I H R 45 2% ik 72 3]
55 Haz, 4526 [0 07 HL F R 248 BE A% 4 Sy 10 8 b R B8
F, ) B, A A | L0 280 T 0 e P e, o s )
290 0.15 s, MAE 10 BT LA HY {5 FH 13 2 4500 1Y
NI ZS S, T R AR AR A K, 25 S B0 48 TG
T AE i R L O L e A5 ) 2R G A L T A 5 B AR 24
0.1 s JaJFbh &, mid & 9 A 10 {5 B 45 H %}
AT DA B, AR AR A 23 5 | /S 1 28 U8 U 4 B9 20 % S80R:
A, DT 5 | A ORI 2 75 1) %y oL PO B S 20 L,
ARG RAR SR R [ O A H R %, RGETE
BRARARES AT LIRSS 84T, Rkt He (i B U B R
3 I LI 5 (5 75 T 22 37 B A% SR e s Tl RE A% 348 1o
R B A A R AR AL

PREF T R 8, AR T a9 AT Do R 3k 4
$0.5 pou., TR SHZER R 0, FE ERGH 4
FL R 5 P RS B R RN, il RS
BE T8 R A HOULIN R 08 5 LA R 11 s, B
11(h) 2 BR L H MR E (5 ZAE) 5 00 0 2% i 113
HL P MR (B 2 (B 19 BRI/ 11 (e R 728 Tt 2 i 1
P MR (b 4B 5 T 11 (d) 78 3w i 8 T Zh o)
RWRAAE) o AT WA W4 4 B JE T S5 i 2
PRFATEAS AL, 3 I A T, AR VA e i R O
IME S BRAE H R T A (L, JE T T R AR Ak JE
5 e SRR A JE 0TR[] T R 9 5 00 R S Y i (AR
Ak JE 31 by E B AR AL R G 172, 4 45 1 5 e 4y
Mr—3,

200 1.000 \
U
. 5
I -
0
3.0 3.5 4.0 3.0 3.5 4.0
t/s
(b) HLEIR{E
0.508 0.06
~ 0.505 Q 0
0.502 -0.06
3.0 3.5 4.0 3.0 3.5 4.0
t/s t/s
(c) B L MR fEL (d) KW

Bl EREESHAENEERNZNHELR
Fig.11 Simulative results with inductance parameter
adaptive voltage observer
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Fig.12 Direct-drive wind power experiment platform
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Coordinated dispatch of power grid based on stochastic model predictive control

LI Hui',WANG Zhidong' , WANG Xiao' ,PENG Chaoyi** ,HOU Yunhe**,YIN Wengian®"*

(1. State Grid Economic and Technological Research Institute Co.,Ltd.,Beijing 102209, China;
2. China Southern Power Grid Dispatching Center, Guangzhou 510530, China;
3. Department of Electrical and Electronic Engineering, The University of Hong Kong, Hong Kong 999077, China;

4. Shenzhen Institute of Research and Innovation, The University of Hong Kong, Shenzhen 518057, China)
Abstract ; Aiming at the problems brought by large-scale wind power integration to the operation and dispatch of
power system it is pointed out that the hourly fluctuation and uncertainty of wind power are the fundamental challen-
ges, for which, the stochastic model predictive control is used for the modelling of system combined dispatch and ope-
ration with load response,and the global optimality of the operation strategy is verified mathematically. Case simula-
tion verifies the importance of the flexibility of load response in hourly time scale to the economy of system operation
and wind power accommodation.

Key words : wind power;hourly time scale ;load response ;stochastic model predictive control
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AC voltage sensorless control method for grid-connected converter with
parameter adaptive characteristics
MENG Yanfeng'>,HU Shuju',XU Honghua'
(1. Institute of Electrical Engineering, Chinese Academy of Sciences,Beijing 100190, China;
2. School of Electronic, Electrical and Communication Engineering,
University of Chinese Academy of Sciences, Beijing 100049, China)
Abstract:To address the applicability of voltage observers in the current AC voltage sensorless control technology , an
AC voltage sensorless control method based on parameter adaptive voltage observer is developed. The principle of
voltage observer based on the SOGI ( Second-Order Generalized Integrator) is described. A frequency adaptive
control method for voltage observer is proposed, which takes advantage of real-time phase-locked loop feeding back
grid frequency signal. On this basis,the vector relationship is analyzed using simplified model,in the case that the
inductance parameters deviate from their actual values. Moreover, an improved voltage observer with adaptive charac-
teristics of inductance parameters is proposed. By applying the improved control approach, AC voltage sensorless
control of grid-connected converter with adaptive characteristics of frequency and inductance parameters can be rea-
lized ,which improves the grid adaptability of the grid-connected converter.
Key words: grid-connected converter; AC voltage sensorless; AC voltage observer; parameters adaptive characteris-

tics



