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Fig.1 Equivalent circuit of photovoltaic cell
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Fig.2 Topology of photovoltaic converter station
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2 EHIRGEE

2.1 HRREFRHMETRLEFH REGER

A AR AR il 2R Ged% sk sRARHE I, S oMt
BFBIC /M SARR  [&] 4 Sk BFBIC (s &5 5 s
YR, S BEBIC i A LR R B, H A7
JEAR S A R R IR R s ) R G AR B LR
FEERYE i, M TH R B R IR HE  d A S, —S, il &
S5 5 25 LUIBRINHE ;i BFBIC % 4 H i BRI {8 5 0,

Lioost liny _ oy i,
+ i +
Vin K Col Ro||vo
- dlL —
B 4 BFBIC RyFHH &R
Fig.4 Time-domain equivalent model of BFBIC




%98

WENE 55 OUR Rl EC A R G @R T 0]

"} BFBIC fi H oL R BER 8 R, N 2555 %8k
MRPEIIRE R e, A

di,
nT vin_LhnostE +d’l)0=’l)u

do, ) . (3)
ng| C, E"'LO =iy=di,

_RO
Hrp i o BFBIC % AL .
VEMASE] s 3k /MBS AR

n( {)in =$Ly00q ZL) +dV, +D7A’o =7A’o

U

nT(SCo;’o"'fn): iL_&[L_D,IEL (4)
2~ i}0

L, —Rfo

Hr, v o BFBIC % il RS, D A S,—S,

fil A5 25 L AR S IIME ; 1, o0 T H JER L L 1

FaSIE W LA AR &R s 38Tt 7 /M

BARE A d=0, 155 E S A B R 1% 36 bR

Bh .

) nT/(l_D)

e i
(1-D)> " R.(1-D)*

[ B, ] 754 L R 5 o 2 He A% R RN

v,(s) V. =s[n,,L,../(1-D)?]

boos

boost

(2(8) ) ) 3Ly C, 3Ly (©)
T e TR (1-0)7
4,
_ 2 n%‘Lboosl C, n%Lbuosl
H(s)—1/|:s (1—D)2+SR0(1—D)2+1] (7)
G, (s)=n,/(1-D) (8)
Gy(s)=V,~s[nyd, L,/ (1-D)*] (9)
M= (5) F=L(6) Al 43515 N .
2,(5)/0,(s)=6,(s)H(s) (10)
2,(s)/d(s)=Gy(s)H(s) (11)

454y BFBIC A TAREJRER " it T 2 Al or
%L IE S s,

FE1ERREHERIME 5(a) s, &k
Do i Rl S, | SEBUAR FE g — A o R4 07 5 /2
BFBIC i tH R, RIS AR A2 3t o o 3 L R 45 S, —
S, ReUE AR L e, o o, i BFBIC #i
RS ZA v, H ORI 0E f e 2 i i th =

Vin
Vo
Voref + _i PI Si—S,PWM 1%‘%=

(a) FEHIJTHR 1 HEH

”"—‘f>§>—|le(s>+»| T | G(5)
_ el

(b) BHITTEE 1 1438 R BHE
@ S—SPWM 5

Ginref S.PWM 55
+ l

(o) EHIITE 2 HEH

@< | Vin
X
+,
Y208 1 @GS o |{Gols) 0w H) |

(d) #EHIH R 2 5% R EuER
B 5 BFBIC =#l REAERE
Fig.5 Block diagram of BFBIC control system
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Modeling and analysis of DC convergence integration system for PV power station
DAI Zhihui' ,ZHU Huijun', YAN Sigi',SU Huaibo',JIA Ke’
(1. Hebei Key Laboratory of Distributed Energy Storage and Microgrid,
North China Electric Power University , Baoding 071003, China;
2. State Key Laboratory of Alternate Electrical Power System with Renewable Energy Sources,
North China Electric Power University, Beijing 100084, China)
Abstract ;: Compared with the traditional AC integration system of PV ( PhotoVoltaic) power generation,the DC con-

vergence integration system of PV power generation has the characteristics of simple control mode ,small system loss

and high PV utilization rate. A DC convergence integration system of PV power generation in a city is taken as an
example, and its topology is given. The PSCAD-based models of PV cells, multi-module BFBIC ( Boost Full-Bridge
Isolation Converters) and CDSM-MMC ( Clamp Double SubModule based Modular Multilevel Converter) are con-

structed. Two control strategies of PV converter stations are proposed ,and their anti-light interference ability and PV

power transmission capability are compared and analyzed via simulation. The suggestions of the control strategies are

given for utilization.

Key words : photovoltaic power generation ; DC convergence integration ; BFBIC ; CDSM-MMC ; model buildings



