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ABSTRACT: To regulate the reactive power into power grid,
the distribution static compensator
(D-STATCOM) has been considered as one of the most valid
methods due to its salient features. Cascade D-STATCOM,
H-bridge

(single-phase full bridge) inverters, is a strong-coupled and

synchronous

constructed by cascading several identical
multiple variable nonlinear system, which makes it is very
difficult to simultaneously realize the reactive current, dc
voltage stability and balancing control. This paper built up the
passivity-based control model of single H-bridge module, and
then realized the reactive current and dc voltage stability
control of cascade D-STATCOM based on this. Dc voltage
balancing control was realized based on the power exchange
among H-bridge modules. The validity and feasibility of this
control strategy is verified by simulation results, and has been
used on practical engineering of +5 Mvar, 10 kV D-STATCOM.
Based on this, a basic insurance and good platform is provided

for the study and development of cascade D-STATCOM.

KEY WORDS: distribution static synchronous compensator
(D-STATCOM); dynamic reactive power compensation;
passivity-based theory; stability and balancing control
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Fig. 2 Control model of single H-bridge module

5 X TFR PR AL

L, T T8, T T, KM
_lo. T S, 7, T
T WL, TS T T
-1 5 T2i‘ Ei%@’ Tli‘ Tma‘éﬂfﬁ
o SPINESS IR S
{Lidic /dt+Ri, +suy =uy 3)
Cduy, /dt+uy /Ry, —s;i, =0
T ITREQG), T IR R AR S, P HE
BEAT VR PRI I . AR T, 2 e LT
SR, ] R p AU TG RR L s,
AT A4 BRI 5 i S H BRI AR BT IRPRAS
) it
{Ll.diC /dt+Ri, + puy, =u, @)
Cduy /dt+uy, /R, — pii, =0
HRGAE TGN, W R 20E %A H MridiAz i
O LU FRL s A 5 A A RS 0 A R I U s )
S, BIAERCH S YR ug SE ST AE n AU H HiAH
o4 BURBIARSAT R R R AN, T 8K
AN H B A ST D34, Jtm 24—~ H
IR R ) L R T RIARAL AR [R], JUIAE A H B A
FATTH) ER SRR E AR, W TR H
u,;=uln
R=R/n 5
L=L/n

1.3 FoiEMIEEITm
BERAS H OMESE A sos B H bR X =i

ug 1" o i B D-STATCOM [K#54 Haifit, ug”
& H WA THTE SRR 4 do=ic—ic
udei:udi_ud*’ Xt REA (AT SN A e, TIFSE i

AN H Wi AR BT IR 2 R G TR A
Ldi,;/dt+ pug, + Ri,; =u, —

(Ldi; /dt + puy + Ri.)

Cduy,/dt—pji, +u,, /R, =—
(Cduy/dt— pi, +uy/Ry,)

Azl uaal ' WA(6) 1Ty
Nz, +Jz,+ Rz, =F —(NX +JX +RX") (7)
L N=diag[lZ, C], N IE & X B
J{Ep%1,w&w%ﬁm,ﬁaﬂ,&MT§%

1

(6)

WS IS5 K ;. R=diag[R;, 1/Rq], NXIFRIEE
R, BT RGEMFERE: RS IMBREEAL
Wl F %08, F=[ug 0]
I R, AR
F—-(NX"+JX"+RX")=-R,z, (8)
R EAIEAN Ry=diag[ra; ra], s rars
ro AHERE, H rg>0, rp>00
BAZA(T) (8), WIS

Nz, +Jz,+ Rz, =—R,z,, ©)
YLtz RGBT IR AP R Bl
H2ei =lL-i2 +1Ciu§ei =lz;Nzei (10)

2 i“ei 2 2
h:09), xRXA0)yWiLks, A
H,yy = 25Nz = =25 (Ry + R)z,; <W (z,,) <0(11)
K: W) =Bz > B>0: | Joxh R
Euclidean u %!,
HC(10)s (1A, %2 245 X (T)FE 26=[0 0]"

AT E, AR T RS AR i ug BN
PRI

SRS KA I p 007 B, 45 b
ER, 4
u, —(Ldi, /dt + puy+Ri,)+ry,(i, —i,)=0
{—(Cidu; /dt — pi, +uy/Ry;)+ry,(uy —uy)=0
(20 AT, 525 B (T) 0 I R
Hi8 i AERYE, HATR—A H B HE, i
AR, A SR I Y R i, ) im0
TSNP RS, (BRI T PO R A
Hodihl, BISEILS =) » FERIAL HOBRSAE A
i=1

(12)



36 OE B AL

T £ %

%31 3%

JLZ A A R AZ B S B T LA S S A g, R

SEL wug—ug
2 &3 D-STATCOM MY E R EI=H

2.1 B ERREITH RIS

XPTHS N H MRl AR BT, RIS E
MRS EEIER T, Y r>teolt, .
=iy ug—ug > WK 2 Fios RSB D2
77 1

L L@ C,du))
%%:2zg+2(£)

AN JERCEIFE, U RF L IR e b
PRI 3 B IR T RN N i=—iigo

SR RGEMAEAERBURE, UL i, 1 as RT3
H

+R() + ) /R, (13)

i =—iig+ Aie=—isg+ Alcos( ) (14)
¥ RAHRANKA3)H, 7751w IRE A
ot (ay = [ u AT T S TR R
gy iy A, BY)
ug =, +i; (15)
i WA H MR AR e A ], R A, HURE
X E D-STATCOM [ B FE He RS 3 il 1
MANRE e IR R BT 22 7 0, BUARESEI & H
PR A8 B70 1K) B 30 H S B 4 1
SRELAL D620 [R] 16 26 R iy R0 it (R . % R 2]
i SAME R TR/ HOFRSAR T R A G
TR, BMEREMUEE, H max|a) << , PHHOKESE
L ug—ug NSy, — ay by, R
BTV G SR wg £ —A TARE M 0P84,
HR kN
Ty =" uyduT (16)
R PEEEL D-STATCOM  H it HL s e 71 1
e i, =ni) . JEMILETEH RO HEME £
i=1
R g, S PR IRAGAL
M:—mm+@mxi@,mﬁ) a17)

A kp1 T ki 50 ) M 8520 D-STATCOM HE. it i i fa
SE A2 B0 EE A1) 2R B A 7y 2R E
2.2 HiRHEHSEEHRTH

FEORIK I AE I 22 5 o TR B ARE 22 5 DA A I K
RURFEZE A5 i T H R AR BT e e 22 57, X
AR H A oo — M D Rk

S 4 G R0 P 2 s R S o o AR H AR
PR TR 2 S R B b OO I B 2 e e, B
A5 T A 2 PR A 45 T R B G TG T Y RE D Ol
AT, O AR RS EIS, H
AN FA 1 2 5 1 DR/ IS e 5 K L BHL 22 S PR K/
H G i =it A, Y >t AT Q=i
M 7 R G B Bk 1 A B, R PT AR 3k
73955 A H A 306 AR B0 BT 75 2 1A DA 1R T 4y
A, N
A, = (k, + ki, 1 5)(ity, —11y)Asin(et) — (18)
s A i, MTETUTIGE, 2 ig HIERIER 2=1,
Modg HETER A=—1; kp 1k 220k B X
D-STATCOM .3 L i ¥4 fir 42 il 1) LE 491 SR BRI AR 2
ES 88
S b, H e 2 4549 D-STATCOM 11
B A e s S T 5 N T RE R A 4
FFENI, T LI RS B4 42 1l Ut A B I P R AR
EPE I AL P H MR AR G2 [ I RE R A
s BL B R B ). WAR, JERAS H AR i
JUMRT 56 22 (KB, 1 Bl Sl ol s 3 i s s 4
B, E R P R S8 4 ) 5 1A 43
WA G S B REHI S EUN I E
G M (12), 5 H 5 B 25 4 4
i, TS EE A H AR AR TR AR B p IR
B W
o=t - =Lrar s =B av1(19)
ug n n n
L iy Av; A d(14). A7)FIA8) Y sE .
R, NS wTiksh o @ e, 159
pi M TRARIE AN
1 u, A R ..
p,=—[—+r,(i,—i))——di, /dt ——=i +Avl.](20)
ug n n n
BAAS HOBF I AR B0 1 oy 23 L ek B s PR 2 AT 1
ik 3 fios.

+ k
kpl +
n ud
I
i=1
_x
niiy
+
_ kp2 +—1=
Ugi X
Uy n

B3 B HAFETRTAERIRER
Fig.3 Modulation wave graph of single H-bridge module
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