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Abstract

The three-level STATCOM (static synchronous compensator) plays an important role in the reac-
tive power compensation of the distribution system. In all of the control strategies of three-level
STATCOM, traditional hysteresis direct power control (DPC) strategy has the characteristics of
uncertain switching frequency which made the grid connected filter hard to design. In this paper,
it presents a novel constant switching frequency direct power control strategy of three-level
STATCOM. The novel strategy based on the mathematical model of three-level STATCOM, and
three-level SVPWM strategy is used as modulation strategy. Using PI controller and instantaneous
power feedforward and decoupling control, the novel strategy realizes constant switching fre-
quency as while as good reactive compensation effect. Finally, the simulation verified the correct-
ness and rationality of the proposed method.
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Figure 1. Equivalent circuit of three-level NPC rectifier
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Figure 2. Fixed frequency DPC strategy of three-level STATCOM
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Figure 3. Power decoupling control of three-level

STATCOM
[£] 3. =HF STATCOM IhERRHIFfEFBIEFIHER]
p:Udc(lCdUdc +Uch:(£CdU_dc+Uch (15)
2 dt R 47 dt R
B IR(15), Us SHIITNE p ML BRECEES H, (AR HUZ (AU =U2 )58 hh% p [
A3 R AL
U (S) — R (16)
P(5) Legset
4
BEARTT LS B B SRR R A B 4] 4 Frs,  Herb To o R AR ER R 8 1
4 #1110 A RS0 PL SEBHHHEN[13], AT AFSRIANAR PL S50~ (G h A 40i58)
B C(h +1)
P en(T.+T
() .
C(h+1)
Co8n?(T+T,)

4.3. =EF STATCOM EFti A ER &=

SHPPIR NS A G0 TR N0 XONTE TAAE A B A, IX AN ELIA F 2 [A] Fr) PR 357 1687 ) i
= HCPSR NS R AN G . A SRR = SVPWM SEIE/E N = HF STATCOM &4l DPC &
SRR SRR, IR TUR R AR IS (] ST 1 B 7 R AME B A W R i 22 o AR SR R G ] 5
e 1 pR, TR 5 Fos i =B SVPWM Hig 25 A R & B b, RSB XK 9 6 AN/ X k. &4
(X 358 Hh SR — 256 AT [ B TU AR R (72 1 R A Sy AN S, A AR A] L (1-K):K) SR 2 5 5 2% B IR R B )
B BRI I TR SR A e IR P 2 R I R R A 0L, T SR R A A — N IR
JE A P9 B R PR TS A S A K R, SR SRS K R R Rk B B R A R E

5. fARYIE

N T RAIEASCHE ) = LT STATCOM 3 78 F 42 Dh 5 7 | SR s 1) IR B 1 » 55 =7 STATCOM Ay
PSR HIIE. 22 4G T ETFERXESH.

W 6 P N AMEERT FL X IS AN LIRS O, MIZIE AT AL, 24 =H3°F- STATCOM A LAER, HK
L AN R HL 3 22 () A7 AR — s AL 2, A — € BT DRIE AN . 1l 7 Pros h=+-F

©



= Hi°F- STATCOM #7284 B $22 Tl S 25 1) SRS AF ¢

STATCOM M fi H. P FEL e AN X FE R 0, MOZ AT 50, M= STATCOM % N5, AMHJEFHE

WMAFAEMNIZE, —H°F STATCOM #M T B S 87 A= I T

il 8 Py =HF STATCOM TAER (K B A LSS DL, 4 9 Jy = Hi° STATCOM fii th 2 45
O, HIX AN ETFT AT, = HSF STATCOM BV H I B VAR /N FLVR I IRIARAE, X B W AR A = F

1> STATCOM FL#% T 3 2 il SR FL A B i Fs i R R AN Bh &5 1k g5

fE B A U B P T, A

B R R A AR PR3 AR A S ROV R Y, A M DD T, BROT A6 J5 ZhBr Bt =11 STATCOM

LRI — 78 A DI DA Ah, FERRASI = HiF STATCOM FEAAHAEH DI
Udcr2 I p* 1 RfE Ud02
+ Ts+1 | ] &0 T,s+1 %CRLHl

Figure 4. Voltage loop control of three-level STATCOM
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Figure 5. Space voltage vectors of three-level SVPWM
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Figure 6. Grid voltage and current before compensation
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Table 1. Real-time calculation results of redundant vector effect time (the first sector)
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TF IR B A I 1R K18
T S(AKT)  S(T)  Sx(T)  Su(kT) Queo ==42(Uy ~Ue)xC
1 ONN OON 000 POO (i,T, =1.T, = Qu,)/21T,
2 OON 000 POO PPO (i.T, +i.T, - Quo)/2iT,
3 ONN OON PON POO (LT, =T, +i,T, - Qu, )/2L.T,
4 OON PON POO PPO (iT, —i,T, +i.T, = Qo )/2i.T,
5 ONN PNN PON POO (i.T, +i,T, —Qu,)/2i,T,
6 OON PON PPN PPO (i.T, =i,T, = Quo )/2i.T,

Table 2. Key parameters of the simulation platform
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Figure 7. Grid voltage and current after compensation
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Figure 8. DC capacitor voltage of three-level STATCOM
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Figure 9. Output power of three-level STATCOM
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