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Abstract

In this paper, the design and simulation of the micro-turbine grid-connected rectification and
boost control circuit are carried out. Rectifier system selected voltage-type PWM rectifier (VSR),
the proposed model includes input filter inductors (Reactor), rectifier bridge (Three-Level Bridge
Rectifier), rectifier controller and DC filter capacitor (C1, C2). The chopping circuit of this research
topic is the step-up Boost chopper circuit, the voltage regulator for the outer ring control, and

current inner ring can be based on i; , i; value to control the current, in order to achieve the ra-
pid adjustment of the AC side of the current role. Boost Controller module is mainly through the
generation of appropriate control pulse signal, thus controlling the control switch Mosfet off, and
ultimately achieving the purpose of adjusting the output voltage. The simulation results show that
the design of the rectifier circuit and the boost control circuit output voltage waveform stability is

excellent.
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ASCH BRI R S5 R M B BT T it S5 B . BRH 4 (Rectifier system) i B &
RPWME 23 (VSR), ArEEEA X EA M A IR BH/R (Reactor). ¥ #T(Three-Level Bridge Rec-
tifier). FFIE K23 (Rectifier Controller) I E IR IEE A (C1, C2). AR T UREE 3T FE B A i 2
FHEBoostH T Ik HLER , K LR VAW B ARSI A B0, BRI ERIARSE ij « i) BESRIZHI BT, AT SEH

XA FL L KPR IEJHT5/EF . Boost Controllertisi 3= BRI 7 A 4 38 A& Bk 15 5 R4 il ] 2
FFXMosfet ¥ WT, &I BEKNH K. 5ESRREEA ORI HIBR B B T+ ] B B
R R IR .
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1. 5|

WO BR S EN L —FF I R SR I /NI T R B, LRI 26 Dy 25~300 kW [1]. BEAREIA
REAE S R AR 2 R B (17 0 202 P A B0 U WL A S [R5 R T o, e 7 (o TR
AR T AU A, SER T R BT JERUR L RIS R AR, ARG, T
Ry mE. ZHE. DO RR BB BT I, TOURAE G IR T S AT AR A L Z
HOIX S5 REE o H TR SN B R S M. — i Bl b, R FBL S iR AR I I R — R R A,
W T, R FL T B0 I AR IR 2 B A O TS i s A —Fi s ), JRSRE 53 iR
FO SR FAAS IR (e b, e SR 1) 2 70 IR 6 TR I AR TR B 5 A G R LA, R BB R 1T AN TR A4 i
LA E 2]

RSO PRSI X B T R ] B B dE AT T ¥ S50 . B 4 (Rectifier system)id FH HL
JE PWM %237 23 (VSR) . B e i 1% I 1 2 T K. Boost % B % . Boost Controller Ak 3= B i i 77 A
AT 45 K R 5 S 2 ) AT 5 T 2% Mosfet [ W, 5e 2 S BILJE  4 H e S 16 H 10

2. BRIERIER
2.1. BEREB IR (Rectifier system)$&iE

PWM AR HE AN A 1) 43 2805 20T Lo N &Rl TR R0 2, (B B R FE AR 1) 43 28 5 1 AR U HL EL i
e r I 2Ok BEAT R 20 1), BLAR T DLALHS H R B PWM 2835 28 DL K FEIR L PWM 2890 25 [3] o AEAS AR L
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HLLHR 4) (Rectifier system)id F HLE B PWM #5 25(VSR), BT VSR [ BN 2 A A 2556t 4 B Itk
1Thtfe, ML B MAE W R I, —Fh R HACBE BT i R R [4]

FIT & AR 0 1 1 Frs, S S N B (Reactor) . #E3AiHF (Three-Level Bridge Rectifier). %%
Tz 2% (Rectifier Controller). ELVRUEN L2 (C1, C2)%:.

2.2. BRIEHIZFER (Rectifier Controller)i&E

By %5 (Rectifier Controller) Bk 3 ZA0 5 HT IR B UE P 4% (Anti-aliasing  Filters) M A2 il BEHL (VI
Controller), ZA5H & 2B & B I = A A E AR HI k55, DUAR MR E B AT E
DR 55 DA B A 3 FRLAE TE 5% 1 E 11

PR S IR A% (Anti-aliasing Filters) (1 1F Fl /& BE 8545 R R HRAT 2 Vi 22 11 vl R, M T A RS UM 5 T DA BE
U1 56 S B R AR T R s BRI 2 AN RERE AN 75 ZE 0045 5 AT B 55 5 1k 8 [RIE t RE 5 41 Xt ADC 1%
Hoik B b i AR A RS e SEILGE R . T ELBOR A 2 B, el I aE 4R (2nd-Order Filter)
L e i L5 22 (Cut-Off frequency)Z ik B i 750 Hz.

P | g e AR PR (PLL)  dq A8 55 (dg_transform). BLI HE B 45241 FF (Ude_Control). 3837 FELIALTE
#IFR (lac_control)ZE Ky ik, HAEAINE 3 Fis. H Udc_Control BTS2l BLIT HELE £ 4, lac_control F
TR AR B A . A AR AR AR e E abe_to_dqO Transformation, LASZH Vabe. labe M abe 15 dgo

(4
— N :
(To— <o Vabc— A A A T
A labcf— N ,—1_._||. :;
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FED T S o c —|c c c = 9T
C
Three-Phase Reactor Three-Level 1 »{5>
V-I Measurement Bridge Rectifiet N
»Vabc
»labc pulses
»\Vdc
Rectifier Controller
Figure 1. Rectifier module main circuit module
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Figure 2. Anti-aliasing Filters model
2. Anti-aliasing Filters &%
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A, AR VoV lalg 708 HAERE 4 Fros. T RSB E R B EEE, Bk
TAPUIATSERL, A E R d BENG E, Wiy, b PrEEHlgs T, K BN 05, KiRE
450 (0.2<K, y < 0.8, 20 < K; y < 300), Saturation Ft rh Z: 44 Upper Limit % &4 12, Low Limit % & H—-12
HAEIGNE 5 frzs. lac_control /25T dg Hl R SEILHY, 8 51 AR KB, RSEBL d. q RSz,
Hob d B TERAA T, g B TR . HERWE 6 /x. HrbHrp Pl sHgd, K, &E N 05,
Ki 5 &} 50 (0.2 < K, ; < 0.8, 20 <K; ; < 300); Saturation £ 124 Upper Limit ¥ &>y 750, Low Limit
WHE N 10, Gain BRI oL)BE N 0.04. PWM AN 7 Frs .

2.3. BRERITASH

X REFURE AT (T H i, HAT A R 8 Pow, &M BB ISy 540 V, A BT A Y
BAaE, [FmBUH T s AT

Freq
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CoO—fc>
Vabc

Y

k1 Sin_Cos »{sin_cos
Discrete Idlq
3-phase PLL1 »Vabe
Idlq
Vdvg wt
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Figure 3. Ul Controller model
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Figure 4. dg_transform model
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Figure 8. Uy, waveform
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3. Boost iRk &

LI - B L% (DC-DCConverter) U i ik HL#% (CD Chopper), /& —FhAes A 8L BRE
ARER S T S W B Dy Re A FELEE , AT FH BRSO\ ) LI FEL AR D mT I H R ) B FR R — [ U
I ELIEHL[5]. BT DC Chopper RIS L, LA 70 20T 70 A0 R 75 3 e B ip B % (Buck Chopper)
Tt 515 HL % (Boost Chopper) « T B %% Hi % (Buck-Boost Chopper) [6] Cuk %8 Hi % . Sepic ik HL % «
Zeta Hrifk L% . Buck 1 Boost 47ik FL Bk B AR AR IR 28 o A URIE FE R AR IR B 8 HL % 226 FH 14 52 FH . Boost
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B g . SLH B EEM I 9 FroR . 32 B U ] 28 (Boost Controller). JT5%(Mosfet). SZ4#HL%¥ C.
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Figure 9. Boost main circuit model
[& 9. Boost = HL Bg 45 AY

Ub: RC
1000 k -
500 - -
0r 4
-500 - -
-1000 - -
0 0.05 0.1 0.15

Figure 10. Uy, waveform after boost

10. FHEE Ug KT
Ib: RC

1000 - | 1

500 - .
o A
500 - .

-1000 - .

0 0.02 0.04 0.06 0.08 0.1 0.12
Figure 11. l4. waveform after boost
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H& L. Pulse Generator Z5#) %
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