E3EE4LH € 20 8 & i & Vol.37 No.4
2017 £ 4 B Electric Power Automation Equipment Apr. 2017
BORTR AP B EA NG R 53 A4t S

Mk ¥, F Kt F
(FEKE BN RRRRLE FREARETETRE @ HT 530004)

FE, ATk TR S M R A L SR AR D AR AR Ya A R T — AT
AR 0 Rk E AL KA k| H Ok, R SR B Rk A R S B RS R
B BTG R B R B AEAI A 5 AR, 6 RIS TR MM 5 HH 45 20w B 69 KU AR 1E Wik
WA KRR A R AT A AR SR s R A 5 T Rk A R AL
B 8 5 i 7T VAT 2 M3 9o, 3 IR, i A B A R A ik TR A vl | A A AR AR 990 VA b PEAR T ik 4R

B T A AR 0 G A A L AR T AR B AR F AR KRR 50

SR, Wik A, BREE, Mk, RoEARY, BHEE,

FESES. TM71 XERFRINAG. A

0 518§

FRETR I FP2E E 2 KRS R g 3 oI5 e nf
A DL R A AR H 25 B & F AR RS A I A5 A
B 555 % i SE s 71 WO e B &8
FIFTREIR Z — M 2013 4F & FE K H B2 HL %
K 91413 MW, 4FE & HL I 134.9 TW -h, R4k JCH
TR Z 5 AR = LR XU ABE 38 43 A7 A5 78 2 X
REVETRPEAG 2 R G MR PR SERE L R, AT
YR A 2 7 XU M 23R 4 A1 A ARy o ) F AT A

p DRI g S 50 T S X AE 340 A R TR £
L HHE R O A AR T TE A AR F W A AR 5
JAT R (Weibull) 20 A 67 IE 2540 A il Y9(H 7 22
FRAE 2 7R KU B 5 A 38 T HL A R R A XL
WER A, AR 7R 43 A W2 38 i TR S B0 R 2
B IR AN R FR XGHARE 2R 53 A5 B TN 53 A1 & T aUA R
A3 AT B R T A RORE S B o KU AR A R
A7 JRK 43 A7 55 80 PR AR AR R BA 5 FH MR )12
N, 1995 4F | ZE SR 2 42 1 T 3 T AR ST
FE T E B M A AT R S R 8-0 H i
N T AR MR A N PR IR, L AR RLX F
) R T A R 0 A 2 EL A B B ARG B T
SR U] JRU S A 23R A A1 W) TG e A A L O T T
A XU M 3R o0 A R s, SCk [ 10 )48 HE TR TR
B2 2 MR AR T SR FHARE SR 04 Ak X6 7 11 XL
AP X} ARE A A AT X 3R | DA A Ak B v XL
LR AT LA ARG B, A2 B A b T he
B2 | 20 JRUGH AR 3 UG (L B 30T 1 BT sh st g+ B < 0
A " G | (A5 455 RS BRI

NG AR SCHE T — L B s - 2 A
RGBT 1 | 520 XUGHARE R 285 1 1 IX 3 &) 40, 49
I R G B TR Ly (L, Y8 8 S8 B 0 {1k

KB .2016-04-01; & E BH.2017-01-20

EVECSE 5 EN
DOI: 10.16081/j.issn.1006-6047.2017.04.009

B, Ly VEBCRAE T 2 05 7 2 28 B A Al 7= AR 1 4%
S| B = L EN A NS = (| S )
T A B AR bR T 7 A AR R B T R T
J7, FR M BRECHE B 04 SR L, 98 0050 30 1 1 4L
G2 W ACK i B L, TOBCE A TR A AT S st
Yeshae Ji, SR, L, TS BOCR ff e B 48 1, Yo B ey o | A
B L, JUBAS R B R SCHER[ 15 182 R
RUVE SR Ly 088, A A5 5K figf X 2 1) A5 21 1 AR 411
fift e,
1 EFBHELHIEEEZEINAE
1.1 L, Se#HEARER

Ly Y0 o8 DA B0 A0 25 4 X =2 A e/

oA E A e R Ui I P45 22 T DA T 52 B 2 40
o I RTSRHAT Ly 8RR IBOXH A R % B O

& 2 I,
BT L R n AU A Z IR R8N

Pfa=k§,) bs* (1)

Horr b, 2T A K n o 2 0 o U 55 4
Z I [ AR p, A2 TR

] 3ok 400 i 22 2 IR B DR/ ) T ASE AR 1
95 SR D 22 5 ey T 5 1) 8 508

LFZ ibksi'c_vi (2)
i=1 k=0

Horp o, 50 T D BARREAS sm B REAS R st R
A HAERMN E KT,

P L T N LY L T ROR AR KU ML R
HIEEBURIE Y=[y1,y,, -y, ]" SR th 2 L
B D, E i fE e=[1,1,--, 17", MR a] 3%
NN ;

min e'|g|

st £=Y-D 3)



%48

WRERT 75, BICHER £ 25 B 7 0 0 XL 3 53 A 81 45 o 9 o T @

Hrp g Mg Y 5 & D XN 25 R FE S e
e A N 2 TR B A G Y )
BIANI=(le|l-€)/2=05 u=(le|+e)/2=0
X2 A el e =l+u e=u-1, Wi ik
BERY A B8 oy
min e'(l+u)
st. Y-D+l-u=0 (4)
1=0, u=0
R 2 (4) B 155 B e o Ay s MEABE AR
min f'X
st. A, X=b, (5)
L=sX<U
HA f=[1515 51 ey VB X AT 2 A1 b 21
WX = (sl shaswiswos = 5unsbasbays o 50015 X
B b,(i=0,1,,n) HIUG 2T RE W 5 U=l[inf;

"

inf; +++5inf ] i ol X RS ;L=[0;0;---50;
n+l

—inf;—inf;"' ;—inf ](2m+n+l)><1 ﬂ‘j X E"J—Fﬁ;bcq=Y;A(\q=

[=0,0,8 Luxcmensty H = TR0 F 2T B, FL AR 2L 0

4

g2/ N

o=diag([1,1,+,1]),xn
—0=—diag([1,1,"‘,1])m><m

stosptoeee s 1
S Y P S |
n n-1 .. 1

Sm Sm Sm mx(n+l)

5 H] MATLAB 9 linprog $5 4> & JH A sk 52 9
Ly JERA A 2 50 S 500 P dOR A | 48 4 8 T A% =X
H[X]=linprog(f,[],[1,Au.b.L,U),
1.2 LSt ERE R

Ly 36 0GE 2o LA B IS 8L D 22 BRI B B de /N Ry
H AR ok B0E PR L& Z2 12, T Bt Ze 404
PR, AT R FH L, 910 50K HBOXUHE HIE 48 285 J32 8 15 A A 40
H 2,

BT L, W08 n RG22 R IR o .

Prs:é;,)dkSk (6)

Hrba, HZIX R B 0 Ry 200w OB s
Z I H AR p, N Z I AR

A A 4G e 22 TR TG R g /N S A AR )
4RI G i 22 (H R RN .

1=> ( > ast-v, )2 (7)
i=1 k=0
XF 2 (7) 2K B T 8k, 753
%:2§ /iaksf_vi )Srj j:()’l’.“sn (8)
e i=1 k=0

A3 (8) 5T 0, KM 7 RE 4L BT 3145 Z 0 &

B a, WA, NTTRAHU G Z ISR
2 EFEHERHESHAERE

AR I 3 () R AR A SR 1] s R R AR L B
SE ML & R B RO =2 18] A9 AR B AR O R I 2
(E,) W8 (E,) MG (H.) 3 807 RRAE A b B B 1
&0, R H T 0 38 B AR B HE R )
A, TR AL ME = 23 A 400G A7 AR R OR R 22, SCHK
[LO1FIH 2 S HA AR IES B =i TiRE
F B (AR 1 TR ) KRR TN B A R )
A AL ERTEE

1.0
N Fu=0
: Fy=1
H 05 H,=0.05
g el =V, g

0 1

—4 -2 0
AF A
(b) ZE s

1.0
i
05
S

A5 A
(d) IRA =i
B BE¥aERAERE

Fig.1 Concept of mixed half
cloud model building
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Fig.5 Probability density curves of
wind speed with disturbance
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Fig.6 Curves of fitting polynomial of probability density
distribution for wind speeds with disturbance
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Table 1 Parameters of half cloud model for wind
speed without disturbance
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Fig.8 Fitting curves of probability density distribution
for wind speed without disturbance
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Fig.9 Probability density distributions of
wind speed for two regions

F P29 R R SR P g L 32 0of XU R AT X 9 3]
R0 i P R 5%, 5 A DX X T 8 % T2 0 A
P B UL 30 R St AL R A T SR 9 ARk
WA SR T IR AR

SR8 15 X R AR AE S 4, W3 2,

R2 HE | REREALZERSY

Table 2 Parameters of half cloud model
for wind speed with disturbance 1
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Fig.11 Probability density distributions of wind
speed for two regions
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Table 3 Parameters of half cloud model
for wind speed with disturbance 2
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Fig.12 Fitting curves of probability density distribution
for wind speed with disturbance 2
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Table 4 Comparison of residuals and fitting
goodness among models
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Application of improved mixed half cloud model in probability
distribution fitting for irregular wind speed
CHEN Shaonan,CHEN Biyun, WEI Hua,YE Lei
(Guangxi Key Laboratory of Power System Optimization and Energy Technology,
Guangxi University, Nanning 530004, China)

Abstract: As the precision of the mixed half cloud model based on the probability density peak-value is
easily impacted by the disturbance of wind speed,a mixed half cloud model based on the norm theory is
proposed to calculate the peak-value. The statistical discrete points of wind-speed probability density are
obtained based on the historical data of wind speed and the norm theory is then applied to select a fitting
polynomial for these discrete points. The peak point of the polynomial is then solved and its corresponding
wind speed is used as the boundary to partition the probability density regions for building a mixed half
cloud model. Simulative results show that,compared with the model based on the probability density peak-
value,,the model based on the norm theory can effectively avoid the impact of wind-speed disturbance on
the peak-value selection,keeping its fitting goodness above 99%. The proposed method improves the
robustness and fitting accuracy of the mixed half cloud model and reduces the impact of peak-value
deviation on the partition of its regions effectively.

Key words: wind speed distribution; probability density; peak-value method; mixed half cloud model;

norm theory; fitting polynomial
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Parallel control based on dynamic consistency for distributed micro-sources
YAN Xiangwu, WANG Yueru, WANG Xinghai,QU Wei

(School of Electrical and Electronic Engineering,North China Electric Power University, Baoding 071003, China)
Abstract: Traditional droop control could not easily and reasonably allocate the output power to parallel
micro-sources due to different influencing factors,such as line impedance,local load,etc. A strategy of
distributed control based on the dynamic consistency is proposed for the reactive-power allocation of
microgrid in islanding mode,which adopts the low-bandwidth communication to realize the information
exchange between adjacent micro-sources. Based on the local information and the information of adjacent
micro-sources, each micro-source estimates the mean reactive-power of microgrid according to the dynamic
consistency agreement. Integrator is applied to adaptively adjust the voltage bias of “reactive power”-“voltage
droop” characteristic curve to ensure that the reactive-power output is allocated to parallel micro-sources
according to the capacity ratio. Different operating conditions of microgrid in islanding mode are simulated
and comparatively analyzed,which verifies the correctness and effectiveness of the proposed control strategy.
Key words: microgrid; distributed micro-sources; power allocation; dynamic consistency; distributed con-

trol; adaptive; communication



