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Simulation Research on Photovoltaic Generation
Switching in the Microgrid Operation Control
YANG Wen-jie' ,ZENG De-rong’
(1. School of Electrical Engineering, Southwest Jiaotong University ,Chengdu 610031, China ;2. Southwest
Municipal Engineering Design & Research Institute , Chengdu 610081, China)

Abstract ; There may be several distributed sources of different control features in microgrid , of which PQ control strate-
gy is adopted in Photovoltaic generation generally, so as to realize the designed control of active power and reactive pow-
er. A droop control strategy is adopted in stable DC source, frequency and voltage are regulated in terms of droop charac-
teristic. The models of PQ and Droop control strategy were established in the environment of Matlab/Simulink, and the
operation characteristics of Microgrid were got through simulation. The result demonstrate that by using these two control
strategies , the operation variations of the Microgrid, the change of load and the changing of electrical power can be en-
sured , but it may fail in grid-connected again.

Key words ; photovoltaic generation ;microgrid control ; PQ control ; droop control

1 5§

KR ER(PV) ZRAHARE(DC) FEAFHRAN
FHMERAFN—F, BATH PV H/NER DR
BHNER T ZHEE" . MNELRETHEE
FRBR ) S SR R B 2 — AL 2 O (R R, AL A 9 A 4
SRwE R PQ 5% M1 Droop £l

X FERHEMMIE IR B X HEK DG, E
Fuiuis B e A B B9 3h 25 A L N, BE 5 3 2
DERTERATHRER AAURMAETTEHFEN
Droop 421, LAGRUE 54 R 9L 5555 47 B ) 4 3 MO Wy FE AR,
Eo X TR PV MR N EZRXE DG, i EHK
INZSPRIEERBK, R B A B AR LRI

Bkt XX 3 DG 1945 il B 45 50 1% 2 30 o 4RAE AT 4
BESR A BRI AR, B AT BURER PQ #2871,
A 305 HIER LIRS G SRR OBER), FIF PV 4
AWPLETER MG EPTTE. PV RA PQ %], Hift
BEE DG R Droop £ KMt M HBBIHMT&
DGR BE RARREARKEL AR, AT
SHeREE AR R QT T,

2 RREBREH

PVEHKARRAGH, £—%KJDC-DCE
¥, % Boost HERIRIMGTH, HAEFIRA R R B il
HERBEFRHB -G EKF, A LREKY
ERELH (MPPT) , H—REHWWAE 1 FiR.



(&% #£)(2011.No. 1)

49

HARAEMRAXER ]I BH TRABFENE
Mo MPPT 55 R B 1, il 1L #2 4 Boost Hi B%
SEHERY . HHN DC - AC ZH:, K/ PQ 3
B = A LB 8 e B AR NS

+| H
- DC-DC

)
=) = (Boost

PWM
14

1 PV HfiMZH

Fetkasit

3 WMEH

AR IME 2 Fim. BPEF 44
DG, DG2.DG4 Jy PV, DG1.DG3 RS HL MK i 1t
FHREHRER DG, BHE R DC SR BENEE M
R BB IR, 21 52K SE R (SPWM) i3 28
284 L =R HIE . 4 4 DG MARER L DR A LC W
IR UGER, RIFRAMMIBRE, HBFPRET1.2.4
M FERBUR G, 51487 3 HATE R, MNEREER
FHEA 10kV BCB M, DG2 71 DG4 KA PQ £, 485
R BEL 1 KR BEEME, DG M DG KA
Droop %, 2 M63£¢ 1,2,3 MEBEERE.

4 BEHIRREEIE
4.1 PQi#H
A BTN PQ BRI HI A 3 FTR.
PV F{ il MR
YAy
PWM
== D

p,| |9w * 5

B3 PQFMLN

E#H R E u £ do 5898 u, = U, ,u, =0, X
WS B A TRE 4 RN P 0.,
(1) 1) TS0, 65 1 DR 023 2 S o o 2
), AT d B FRHUE , DI @ BIRTRSE,

(1)

B 3 AR{FPIAHER (SPLL) BRER F PSSR Ny dg 28
BRUSHZRE, WERHANNBAFTHSEHE
P AXREMEH BRI R, BN H O = Py
tang( cosf FE AR RRL) . HA(1) £ dq S
B FIENBRABA S LR BB dg #r B
%, HEEZ PLARATLUMRSRERN 0, BFEH
R 4 Fim, BREHAPEEERNRER R
R RA LA B Y o R RISt AME I, Bt 42 dq REME
ALBBEZARHGES u" .

i,

Ly

B4 dFBHTREH
4.2 Droop 2%
B33 i Droop #EHIGH A 5 i, WD
32455 1) 5 F B i FR LR

TI| T3} TS AR

T2 | T4] T6| ' .t K B

CrTTZ,

| 4 ¢ Lu B
k3
1. ThEH ph
"t l%v_ﬁ? FERE]
| o b e
VA AR ET] o0

Yot AR

BS5 BT
RS AR TREHEISES
EFRf,ENhBEHEBHSEHERBE YV, HESR
BAO=HSHaEEIIEHBNMA, HEmm
& 6 Fimo

W R AR EERAFEESNR, HEHm




50 (A4 £)(2011. No. 1)
B 7 B LC JEM RS H WH B r =0. 010, ML L =

S fod fhe™ Ve Dot

n 2 % H)

s el iﬂg 'm's’;:_';",, < |+

ol Gl /e
e VAR

U™V i<
watzne LPF @ 40)
FERH, BEER

H6 ThREHISH

BT SR EHEH
SMEREBEERR R A PLiE 8%, AR B E RS
E, EREmERSHEN O, ERREENRRA
HHSEHRT, AR ARKALGES S P, AT LIR
BRAEREHBWMR . B AFH L LT dg K&
BB EEZARES "

5 RS

51 hESH

PV R AR B BER ( B HR BB HEK)
RO T 25nE 1 FiR.

E1 PVHESK
I, =14.88A,V, =566.4V,I, =13.88A,

V, =460.8V P, =6.3kW,cosf =1

I.=14.88A,V =708V [ =13.88A,

V_ =576V,P, =8kW,cosf =1

DG1.DG3 B WM V, =800V, FEME T
RN50H P, =20kW , P, =25kW , BiE 5% f, = SOHz,
B2 B EMEIE V, =380V,

KEFESEINE 2, S HWE 3 iR,

#2 AUHASK ‘

DG2

DG4

380V £ B% Ry, =0.642(Vkm X, =0. 101QVkm
10kV 3% Ry, =0.3470/km, X,, =0. 2345(Vkp
£3 AESE
i1 R,y =50002,X,4 =3. 140
#n2 Ry =2000),X,, =3. 1402
fafi 3 Ryy =100, X, =6.280)

0 4 P,y = 100kW,Q,, =50V,

0.6mH, JEH B A C = 1500uF. MEEEHRSH: KA
D,ynll E#E, BERE 500kVA, # [E% 4 0.4kV/
10kV, 55 B& B4 4% , 45 B 451 46 4. 26kW, g s P o R
10kV,, Droop BHZH. TELH A 1/a=10"°,1/b
=3 x107 IR EH BB HK,, =10,K,; =100,K; =5,
SPWM 1 B 55 % f, = 6kHz, PQ 2|5 H: SPWM
FHRE% S, =8kHz S SH K, =1,K, =50,
52 {HE&R

(1)1.0s BRI MIE1T, 1. 0s SACEE R IT , 45
HAER N 8 iR,

x10*

8 . i
0.20406081.01.21416 1820

s
(2) DGI-DG4SLH hoh ¥

0204 0.6 0.5 1.0 1.2 1.4 1.6 1.8 2.0
I's
(b) M R AR
5%10'pGq
e e —
~ “3p DGl ,
= 0 = ]
z-1d DG? |l
-ii e
-16 " L L n N i L L N
0.20.4 0.6 0.8 1.0 1.2 1.4 1.6 1.8 2.0
s
(c) DG1-DG4% tH L ThTh %
ROO ¢
600
400
N 20P.
g 1]
= -200 [ AR ILag
400
600
-R00 i T L n n "
0.20.4 0.6 0.8 1.0 1.2 1.4 1.6 1.8 2.0
I's
(d) B2k
400 .

Ny 0 i B ::.'_
T - bl s e e
= -400
600
_500 " i i " i i " J
0.20.40.6 0.8 1.01.21.410161820
1/s
() BRI
800
600
400
N 200 o
= 0
= 200 Bk
-400 e
500
800 - .
0.20.4 0.6 0.8 1.0 1.2 1.4 1.6 1.8 2.0

t/s
(0 HMFFXE R

M8 SRRRNT I RIE A
& 8(a) RHIHMITIT SR MERE , DG1.DC3



(&% #£)(2011.No. 1)

51

BIhh R, dy ot 3 RE 17 B g L ) ) 1 P 4
EIR, 50 R G B4 Thh %64, 5k A Droop
%69 DG1 1 DG3 i A Th R, BT V4
RO R, KA PQ & i) DG4.DG2 Th &4 i
FE,

8(b) MM AL BT, TRELEAFER
A, ES T Droop #6582 ¥ R R AR A it

8(c) 85 DG1 1 DG3 & 1 LTI R B/N, F
E 1% 18 o K W T AT e R % 0 K Th. DG2 A
DG4 KM HO0,

B8(d).(e) AL 2.3 &M E, B F DGI,
DG3 it T Zh W /)y, L FE 4B (B 3% fn, AE L 08 B /N F
5% ERVTE A, w0 MY 20, g%
PRALE B B FAT 0 B BUR A T E K,

8(f) ZHAWIFFBRE, ALt M by, L B
HBREHE,

(2) MBEFTH,2s BHRE YA 3,3s AR
3 fiken (FHE R WA 9 Fim.

x 10"

- - gé .
[-9

2 DG2

5

SIS 20 25 %0 35 40

s
(a) DGI~DGAM A7 Zhzh &

P Ls 20 25 30 3.5 4.0
/s

(b) 1 TR S S50

10"

DGt

DG2

oboo,
DG3™
SIS 20 25 30 35 a0

/s
(¢) DG1~DGAR 1 E3hzh %

AAR P D R K oty i) th wi i
0 (4t A1 bs i

.- If.IrZN
8825588

.022242.628303234363,84.0
s
(d) BpER2du K

B9 TN MFIETIHE
B 9(a)fl(c) RERT MM IMBHRT , Y RHE
et , DG 71 DG3 fef B 3hiR 15 Ko it ) A T K Dh
R, YGAEE, DR/, B A DR

o, ARIEPR S DY R4

B 9(b) 3B Droop il BRI R 4515, %
2s Y)BEHHT 3, DG1 1 DG3 % A T BB/, i
Win;3s EHAHAA 3 e, DGL 1 DG3 it A 3hzh
i, RT M. I ERRTAEARFEEN,

Bo(d) ABL2 MEE, mERTHE Q-V#
o BMTRNEMB/D, B EEENEANAE, §4
3 HFERMER(ER) . RARDFREBIAET
XA AL .

(3)MEHE1TH, 45 B HFRIRBE A 1000W/m
THEE] 400W/m’ fE LR INE 10 i,

g X 10t

e

o

DG4

Q/Vaar
1] L] 1 h i
R

3.03.23.436 3.84}0 4.24.44.64.85.0
t/s
(c)DG1~DG4SR i EZhzh ¥

2288

UEHEL ‘.:_i"‘1‘l.|"i." .:- LR R R LA
LSRN & o fot bl o (wsd s bl s nidbletine

£

_m i i " A 3
032345638 104744464.85.0
s

(d) R ER2ME
10 M L MRS

B 10(a) fi(c) K9, ML HBRE TR, DG2 A
DG4 i AT R T R, TITh R R K 0, DG1 A
DG3 H shidH i L R A DR LR T4,

10(b) RBPMBBITPAESE NI AT ELE
1k, % DG 4 Hsh R Ak, MW R4z 1T, £ DG
RS R LR K,

& 10(d) B8, MR AFHALEE DG ThEEk
MEZE e, HEEESRIEBRE SRILBEFR

(THES4R)



54

(&% £ £)(2011.No. 1)

R, ETHEEEICHE N RET ERENIAR
HEWE 1R, SARARE IR B RGBS R
RN RS, EEANARFRILAN R
G0 AR AR G SR B BRI 2 EL B S O Bk
fo

AT AR W
I (B R4 HE"*“J“’}—'I LhE:

CIRR-E s 2454
(N R)

W7 R AR

Bl ETHREEBELNENRETHIHIR

5 &ig

HEEEPRE—-MEEEER INETITEN %, %
BER AR A —B ATZEERTEN
ER . HE5RMERARINRMEtE. AXENEH
B EMER Lo THREER I REPHMA
FRMERERR,
$ 2306
(1] XA S EFEARLEC ) ARKHESHTHETRARR
[D]. &K & dy T i& X 5 ,2007.

[2) kg e, FRAARERLECHEARTHERA[I]. &
A R 8 34,2005,28(3) :90 - 95.

[3] #ukk. ~HAMEPALCRASRBLHOURS R T EFR
[M]. XK : kA2 T X% ,2005.

[4) a8, K2 BH* ¥ RTFRMETLHCHiLGRES
WFk[]). HEE S 2003,39(5) :23 -25.

[5] ZEA FHL ETERERRAHRERABEBHECRKHE
$F%[)]. & REAK,2005,29(16) :66 - T0.

[6] ks ik B A TAmMRHFERERARAL
A W[ J]. P E e ALFR,2007,27(7) ;58 ~64.

(7] AEH RTHEREIAGRCAKEBHARL(D]. T/
& X 4,2007.

[8) Axth iyl A FHERBERVYHERCALRLRS N
[J]. & 5 &4 A 5h4£,2001 ,25(15) :15 - 19.

[9) #E BAL KRL ¥ AFABAMERIEMEH R HW
BRSEAMAEN[]]. PREM T SIR,2003,23(11):1 -4,

I&il'ammu -01-04
XM - THO98- ), %, FERIABRIBH, TERTHA:AHRE
A,

i P + -+
R e s cone + MSu Zaem e s o + it

(LHE 51 W)
R (BN o
(4)5s Bt M SECE MEH M AL R WA 11

B

B 11 FFRTT R4 s S v L R O N B Bl Al
R B R B 29 0. 25, EEKFI FIAOBEE], B F
IS TSR E S R PRE AR, FFRFMA &
EAfzE, SR BRI T B, TRFBHMNETA

2o
6000 1 .
- B
< 0 *"}'.Mﬂ;‘_&?yymm
S oo bt
:.a::»:r '*{
-8000 L "
40424 4464.8505.25.45.65.86.0
M 5:r_}’3:"-"_ i
B PO P I8 3 R FF K Ak e
6 &g
B EERGITERIT

(1)PV A MET R PQ &8, T UL HE
THMAE I REMR. AL LOCRETI SRR
R IS% , BB R KA LR T B KRR A
A%,

(2) K Fi Droop #HIMEMBEH DC S5
BT, AEtEI RS, 3k PV S fh e IR
BRESHELH,

(3)£5A % PQ # Droop i , RS E S PIER
P04 AL DG i 24k S 4 OL T fRAE SRR £ 4
KRR,

(4) IR 5552 17 F 0 15 1] , o3 30 L3 L8 K 49 b
#, A EE AR TE A, AR E, N
SR HR— S8 B0 ) w it oL A B
2k
(1] 24 K8E.F RRARLEHMSHH(IL e HAR AL,
2008,32(7) :98 - 102.

(2] ZAL,BEM F MRERAGREMHERLEEX S]]
&5 As B 346,2010,34(1) .99 - 103.

[3] Z#it. A MATLAB LR AEAMFHMB[]]. L AHHE
5 141,2009,25(4) ;11 - 14.

[4) %5 AHE ARARRXRDREARREMG AHR[I].#HX
A5 K ,2006,23(06) :249 243,

(5] V. Galdi, A. Piccolo, P. Siano Dynamic Performances and Control of
Dispersed G C [C]. CIMCA - IAWTIC' ,
2005,05(s) : 1060 - 1065.

[6] ZXL, ABKF ARTLEXLBEEBGSFAMEHER
&[], & 1 K F48,2009,24(2) :100 - 106.

4 th: o4 1
-4

KB N :2010 -04 - 12
XM /X198 - ) , HMA ARHTENFBXBRENABTEN,



S (R B N\ R T B L5 [H hGEE ..

fE#: WAy,  WfEZE,  YANG Wen—jie, ZENG De-rong

(== e W SCAS, YANG Wen—jie (FHRGACHI R, WS TRE2ERE, DU, Bcl, 610031) , W fl%%, ZENG
De—rong ([ 117 B TR 04 s BEHWFST B, DU )11, BT, 610081)

% b U

HELT 44 ELECTRIC SWITCHER

B0 2011, 49 (1)

AR ICEER;: http://d. g. wanfangdata. com. cn/Periodical dgkg201101017. aspx



http://d.g.wanfangdata.com.cn/Periodical_dqkg201101017.aspx
http://g.wanfangdata.com.cn/
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%a8%e6%96%87%e6%9d%b0%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9b%be%e5%be%b7%e5%ae%b9%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22YANG+Wen-jie%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22ZENG+De-rong%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Organization%3a%22%e8%a5%bf%e5%8d%97%e4%ba%a4%e9%80%9a%e5%a4%a7%e5%ad%a6%2c%e7%94%b5%e6%b0%94%e5%b7%a5%e7%a8%8b%e5%ad%a6%e9%99%a2%2c%e5%9b%9b%e5%b7%9d%2c%e6%88%90%e9%83%bd%2c610031%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Organization%3a%22%e4%b8%ad%e5%9b%bd%e5%b8%82%e6%94%bf%e5%b7%a5%e7%a8%8b%e8%a5%bf%e5%8d%97%e8%ae%be%e8%ae%a1%e7%a0%94%e7%a9%b6%e9%99%a2%2c%e5%9b%9b%e5%b7%9d%2c%e6%88%90%e9%83%bd%2c610081%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Organization%3a%22%e4%b8%ad%e5%9b%bd%e5%b8%82%e6%94%bf%e5%b7%a5%e7%a8%8b%e8%a5%bf%e5%8d%97%e8%ae%be%e8%ae%a1%e7%a0%94%e7%a9%b6%e9%99%a2%2c%e5%9b%9b%e5%b7%9d%2c%e6%88%90%e9%83%bd%2c610081%22+DBID%3aWF_QK
http://c.g.wanfangdata.com.cn/periodical-dqkg.aspx
http://c.g.wanfangdata.com.cn/periodical-dqkg.aspx
http://d.g.wanfangdata.com.cn/Periodical_dqkg201101017.aspx

