Journal of Electrical Engineering B T7%, 2017, 5(2), 167-172 Hans X
Published Online June 2017 in Hans. http://www.hanspub.org/journal/jee
https://doi.org/10.12677/jee.2017.52020

A DG Inverter Model Based on PQ Control

Jiangang Du?, Hong Zhang?

'State Grid Chengdu Electric Power Supply Company, Chengdu Sichuan
’School of Electrical and Information Engineering, Southwest Petroleum University, Chengdu Sichuan
Email: 1397017955@qq.com

Received: May 21%, 2017; accepted: Jun. 6", 2017; published: Jun. 9", 2017

Abstract

Grid-connected inverter as a link between the distributed power supply and power grid, plays a key
role to the distributed power supply and the network performance. In this paper, a DG inverter
model based on PQ control is designed. The inverter is selected by using the three-phase bridge
PWM inverter, and the KCL and KVL are used to model the mathematical model. The mathematical
model is analyzed by the mathematical model so as to carry out the design of the inverter controller.
PQ control module (Controller) provides the dq conversion module mainly by the frequency track-
ing effect of the SPLL and coordinate transformation (SPLL/dq_transform); it can get the reference
current dq component (iLdref, iLgref), power and power factor control (P/Q control) module, and the
final can be 6-way PWM control signal current control (I Control) module. The simulation results
show that the DG inverter model based on PQ control is excellent in performance.
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1. 518

1T 20 FELLK, ORI 2 1 1 SR AR T e X 43 A1 UK HL R GL(DG) 7T, B AR TR G R W Ty
KEAEZ MMM AL, Glin: MPEEIE BTG G et sl R g el 26 5 (Be 0% S L AR IR I B 2R
H, Bl K. fAEIRSThEE). Retsiem it nT S0, 2SI m1] [2] [3]. 2T PQ #=HiIH)
DG A7 = HAL 5 HEIR - H AR B (Rectifier system). B3 14 1] 23 #%.Hk (Rectifier Controller). Ft &A%t (Boost
System). WiAEELH, PQ FE il (Controller). LC & #%(LC Fliter). —AH4% 4% (Three-Phase Transformer)
SE[4]. WBER PR S R, ARIEARR KT, AT AARRRFE. BTiE PIQ i,
FE A H = HL PSR AR SZ A R P IR U AR Bl RGOSR (AR DA R F R A, & AR (MS)id i 4 3 L i)
iR, RSO, AKX RGAIR . RS T W PIQ R RS PR — R4 E MS
JEENHLAT TS5 Preg RIS I FUE 32 1) S8 0k P kA7 14, 13 Q I BB FH 4R 72 1) Quer HEAT V%5
Ty e AR AR SR, B R A ThE S H Pref. Qref #HATIRI[5].

AR T T PQ #EHIlY) DG AR AR, WSS ] — AR PWM AR 38, SR SPWM
WHT7%. PQ I H (Controller) & 2t B AR IREFVEF M SPLL 54 LALbR-R 4t dg ARt
(SPLL/dq_transform). BEW 153225 B dg 708 (iLgrer, Tqrer) B9 D K DR PRI EHE 1 (P/Q Control) B LA
KI5 6 e PWM 35015 5 1 L 221 (1 Control ARBR 41 .
2. BTRREHRER

AR A B P LR S T A . ARAE AR BT, AT AN AR . A S AR S 4y i
A PWM R 38, LR g i W 1 PR . SR SPWM I . Fod L C A

FIF KCL Al KVL, % H AT HO= @A, Gl o Ay SRS R T AT 10678 42 1) 28 P B oo
3. PQ #=#I#ER (Controller)i&

PQ &Ml # 4 (Controller) & E B A A A JRER/E I SPLL 524 AR bR 4 1) dg A2 He i B
(SPLL/dq_transform). #&f% 15 21 2% HR dg 73 & (iLarer, Lgrer) A9 D02 B2 T 2 K # £ #1 (P/Q Control)
B DR AR A3 E] 6 B PWM £ Hi{5 5 1 LI #%2 i (1 Control)#8k, Controller [ {7 5% 2 i 4]
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Figure 1. Three phase PWM inverter main circuit
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Figure 2. Controller model
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Figure 4. SPLL module frequency tracking simulation
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Figure 5. P/Q Control model
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Figure 7. Open loop frequency response
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Figure 8. Closed loop frequency response
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