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station system structure

50kW, JEAR F PR e Sl ) R A I I 1 B
N BHERIEMAEHBMERE LK 15840W, B4
A3% WA YR A M FITERR TR BE & A2 T 9 2400W, A
WA, ZTERBRERELEHIRRE
TeEHREBL 15kW. 8 9 dEA 3 & SB-
S000TL i AF 283 A B M A HH. B RBEER O
THFH & K FH B3 59 4800W, 24 25 B £ 45 8 R e 3t 0
4320W, REHZSEEHEBME SN IHEA2 A
SB-5000TL 175 8% ; % 3% 76 0 JT 37 T B B i L 9
2800w, Y EHNERAGREE TRELEA
ERREXE AR R RGN, AZKERIE
el vk 2 B TH A 3t 2925W, B f Bk A (Ribbon Sili-
con) KGR A HE ALK B S R 3 H—REALE
SB-5000TL 34538 ; it 3 &7 8% 0 L IR F A
HLW BAH. ZARERTRME Y 17280W, BEAEE
REBMEREA 1 & 20kW IGBT BT HFH PH AR,
HiHHHABN CH,
1.3 MRt

ABC



http://www.cqvip.com

148 x FH

fiE

D000 http://www.cqvip.com|

¥ 2%

VARG R 4R W42 R G R4 RS AN 2 i
HEAE BAR R D olk PR A B U R S i
BRI BOREIA B , (SR TR R B AR TR
ERERETRALGETET BRSO RS . &
REAMUBES LMRLCR B TR B A BEL I
KRS RBTT , T EL AT LA JUOA P e R R 5 B v e L H
- FREESCR AT R SR IRRST X =
- WANEESEIE SRR OSSR RHIT MR UARR A
REEAE AT LR R GRS RIRTES AL A
BETRH R SRR R

ER
TI%SABS

SunnyBoy SunnyBoy SunnyBoy SunnyBoyControl
I b
ADAM-4000 ADAM-4000 ADAM-4000 YZ&Z
i “:. 3 P g W” )
‘ ""’-- p I i i My 3 ﬁ-,, :;»mmmq’;m“

r@ H‘Z i@ RS-485 E
@Eﬁﬁﬁ@&ﬁ&i%ﬁﬁﬁi

Compuler
} ‘ RS-485

B2 HMEHIERELE RS HE
Fig.2 Monitoring system of PV station

SB-5000TL i A5 #% < 5 17 4 B4 K £ i 2
BB, ¥ 6 & SB-5000TL F RS-485 5171 & 4R %
£, 8 1M E SB-Control + I HI B AFME R, 5l
HHEYK RS-232 BT L HE, TLURE] 18 B E
s AR E o MR, 6 B AC It dar AR IR L F
WS R EBEREULEITREEEHE,
20kW IGBT #AHEHTH MM EH 4 5 R H 4@
BB, BRI TER RSN E W R HE B R, i
ADAM-4000 Z5| T #E SR EH AR FFE S, B RS-
485 PITRAEERALBITAEN(EETBEYLAE
hik — 3k 4 11 RS-485 B47E IR F), Eil ADAM-
4000 FF| THEERRELENE SR UEZELEN
BEEEESWBNAERERSS MW T AR
DGR 4 T B AL B B OB IR B 458
BEES mAHBRAENEN KRR RRERS
KA B REESERESH . ESTHREAR
PIRT, b 3 SR R R 3 R R UL 1
REMGEHBREES N E B, B E
HRBUE, B =M TR SRR BB
SRR B T RS-485 AT H&HX A MNIEITEA

L. AT mARBROTE, RITEITH T 13
KB LED 08 SR 5F , o LS 5R 3 P Y6k d 3 i —
oA B CF RS F BT, IR tE T RS-
485 BT BERIE%,

2 BITHESWT
2.1 THHENSZERSH

JGAR H g L BB RO R/ N R S B R L i &=
T R PHAR SR B ALIE H o i T K BRAR 5 98 B A7
fb, R R B h AR E R . R MHES
SRELAM DGR B v s B W R E A R4
AR SR EART R BB SRR A SR
ot AR B LR B SR RS R R,

S0kW, FHMOEAR RS B 2003 £ 11 HRA
1B1T,8E 2005 42 H, 2 £ 3R & H 38435kWh,

BITHRESRSURE R R BRI 3,

mETRE

W 70T 37 1 3% T 3

O YN FE & 0 M Iw AR 15°
O W & B0 P TE
B S B R 15°
BREEREEHERERE

B RXEHENEERRBE

B v R T 6 K FH B

| HEETHHAEKEE

B BTRE TR

1952
3207

B3 A INREL R R L (kWh)
Fig.3 Comparison with power
generation of each part of PV station

2.2 BTHRBESW
2.2.1 20kW IGBT HLAf 443 W3 28 35 3 3R #

20kW IGBT S FH 255 W A5 38 M B B Th3
20kW , e K TAEZh &R 22kW (BRI R 028 1min), B
R AT S S\ L FE Ry 390V, B K8 AR IR Ry 550V,
Wl 220V,50Hz, B 4 FIB 5 28 AT RAMA
AR LA R AR IR A,

EEET A S, 20kW IGBT B4 4% 3F W 3 25
R R BR AT LUK B 939% LU b, M4t D &R 7
10kW Z2 A AR B G , 24 R e th Dh (R F A2 2
R15% 0, BOR 2B T RETE 85% 2oty , SRR A
FRL R A1 P T £ A A 288 (0 T 2 SR B o R 1k A
£, L ERT 320V i BOR BB IR R 7E 939 A | (KF
320V B B R, BUGETRRTTE
TE 350V B LA b, 3 A B B T 3R R Rl EL B O
H}0.96,EET 1,


http://www.cqvip.com

D000 http://www.cqvip.com|

23 XUFIE  S0W, FERDER I 08 R AR Ros T 8RR 149

100

90
80+

70¢

o & )

50

0 5 110 1.5 2IO 2.5
Hiw A% /kW

B4 RREAZHERY BB
Fig.4 Output efficiency curve of 20kW
IGBT inverter with different input DC power
100 -
90+t
80r
70
60 r

WHRE/%

50 1 1 1 L i L J
270 300 330 360 390 420 450 480
Bt ABRE/Y

5 ARV A R AR R 4R
Fig.5 Output efficiency curve of 20kW
IGBT inverter with different input DC voltage
2.2.2  SB-5000TL 3L 54T
SB-S000TL %Y H- P 126 7 3% J2: 1E S b i 4 3 AR 2%,

Wb BRB L 95.5% , UL RE 0.25W, i

fren g, THREKHELERE AIBRAHN

BATFMEIE I BT, ML EITHE, ENR

i AR K F) 95.72%

100
90
80
70
60
50

0

WHHE %

1000 2000 3000 4000
WAHRTIR/W

6  SB-S000TL B3 33 2% 2846 t Th R — B i 2%
Fig.6 Output efficiency curve of SB-5000TL
inverter with different input DC power

M AT LR Y, 280 A Th 3R B/ R
PR 25 ATIER Y 184W B, 328 3% I R AL
K 57% ; REE A TR (938 10, 3350 3% IR0 3R K
Lk A THE KT 1000W B, i3 78 8% ) 350 % 8 i

0% .

2.3 ARAHERBEAHN

2.3.1 RREIERMAERAMN B BT
WRTARSR , ITE PBH & B R BE OB R A4 B o 3

B RIER 90°, K FH 55 B OGR4 i T B 2

IER 15°% BT RREMARLRARFR AR,

PR P RO AT 0 — AL B/ , BRI OBR 1%

FHETRARAHR ZBELA 7, BF5I MK

IR R AR 2004 FEIIDRAOBIEE

90

1 2 3 4 5 6 7 8 9 1011 12
A
u{FA % T 90° MMM E T 15°

B7 FRAEAERAHZBRR K
Fig.7 Comparison of power generation

between PV modules with different tilt angle

MEETUES, EREEREMCRAGS
BRHBRMEEIEL~3 AR 10.11 By, Bk
i f IE R 15°8 6 AR 4E 14 8 B S B B KA BUTE 5
~7T R, HEXMARRWEREH T RABEA
FIRASIH AR, T A ERE 1SR RATERR
KR KRS & K FIERE R RN ERA S, W
LKA TFAL E LR FRg B S MHER, ERRE
TR AR AR U K PR ST B A TREMAL
B 15PRER 41

SOKW, 3 R JGAR AR T L 0 P I g e B B3 A0t
RE B2 8 T 5 2004 47 Rit & s &Y 715kWh,
IER 15°REMERA TR T 2004 4RIt K
BN 597 kWh, HBXFpER— 7R EZEM
AR A BN BERE, - FTERERK
L RBMEIR, THEEACRAGIER 1558
BHERAM A EERT. TREBETRE, BEE
HEERAMSILEBA KRB, MIER 15°8%E/
FARAM KL BT™E, Hit, @R B
HESBEMRAHREMAEEEN,
2.3.2 I FH & B IR BEEEEEE & A AT

I G HBIEREL, RENMERHEE


http://www.cqvip.com

150 x FR

e % d#

D000 http://www.cqvip.com|

7%

B BARK A SRR K AR A4, B RR KT AL
5y BRI 15°  EF ) BRA 15°,3 MRk
TR AR AR R 5280W, . EI8E3 A
L% T 1 B Y6 AR 48 1 o e Th R 4%

4500
m.
3500}
3000}
2500}
2000} [
1500} |
l(m.. 4
soo} £
ot \ , ,
712 936 1200 1424 1648
—— EHAR —— WEHE —o— WHE

R A A R R/ W

B8 AEFALMAIERLE A TR B
Fig.8 Comparison of output power among PV
modules with different azimuth angle

MBEHTAE H FE R M A 15989 %
BT, 3N R SRR A 4 B BRI R
HZERK, BEMAE 1SRG R A8 BRI R 2
3839W,IE B 75 1) B 6 R A B9 B KB R i 2
3738W, R TE IS B RRAG MR RIRGH R
3742W, ABIECKTh R A E & AR, B R R 15°
BYARAGTE LS 10 30 BB R AR, EREH R
M RABE LS 11 30 52 BKIIE, BERE
15°ARE T4 12 1 30 K BIBKRIHE, 34
e AR 483K B BCR T #R 4 Y RO B (R 43 il AH 22
1h, HLIEEAFRAT19% B8 J7 19 43 4 E BE R AR 4 14 iR i
FTRESEM,

MNEBTHEN R RBRE, EBF R
REAHEBBBRL, & 4052 kWh; KK R KA 15°
BRBIR 04,4003 kWh; TR A 15°HIBR AR &
B B/, 3849 kWh, X RENILFEHXERR R
K IR K, R T B3 2t v A K B W PR B, T4
RNESHEN TRESEVHERBNEH. Fi, 7%
BT AR B v a5 B IE RS JF 15 2 % , LT

& X% BRI WP , (B B R 7 RO R A R R
WHBREE,

3 5 it

“S0kW, KB TR 3 077 6 a3 7 7 R
P T SRR AR SR RS, B
SYHTET LAAE R (R B AR 4R M0 T A B
73 IR A RO TR ], Y68 22 4 1 D R 2 3
REMER, HREER0E X BHAR T R
EFRRASREICRAGREA, 3 B RAHHE
HOH , SOKW, otk RV 1 o 2 B HE R A4 A i
T3 K BB PG AR 5 1 B AR AE TR SR T+ 0 P
BA TR R Lo

[$% 308K ]

[1] Randall Thomas. Photovoltaics and architecture[ M] . London:
Spon Press,2001.

[2] Roger Messenger, Jerry Venire. Photovoltaic systems engi-
neering[ M]. Boca Raton, Florida: CRC Press, 2000.

(3] Hanaty, Adel A R.A contribution to the simulation and design
optimization of photovoltaic systems(J]. IEEE Transactions on
Energy Conversion, 1991 .

[4] Chowdhury B H. 50 kilowatt distributed grid-connected photo-
voltaic generation system for the university of wyoming[J].
Conference Record of the IEEE Photovoltaic Specialists Con-
ference, 1997, 1369—1372.

[5] PHER . AHZEREARARKNMAIM]. b HeRE
Hi AL, 2000, 6.

(6] ZFEXHE. KMMEARRBREZIEIM]. LR dkRT
b K& R4, 2001.

[7] Sidrach-de-Cardona M. Performance analysis of a grid-con-
nected photovoltaic system [J]. Energy (Oxford) 1999, 24
(2):93—102.

[8] Atmaran, Gobind. Seasonal performance of three grid-con-
nected PV system[ A]. Conference ecord of the IEEE Photo-
voltaic Specialists Conference v 2 May 1990 Sponsored by:
IEEE[ C], Electron Devices Soc Publ by IEEE, 1030—
1037.


http://www.cqvip.com

000 http://www.cqvip.com|

28 XUFTRE : S0kW, 3 FIEAR Rl vk R BOE TR AT 151

DESIGN AND ANALYSIS OF 50 kW, GRID-CONNECTED PV STATION

Liu Limin, Cao Zhifeng, Xu Honghua
(Institute of Electrical Engineering , CAS, Beifing 100080, China)

Abstract: The ‘50kW, Large Scale Grid-Connected PV Station’ design and analyses some typical date of the station were
presented. One characteristic of the PV station is applying the technology of BIPV (Building Integrated Photovoltaics) .
The glass wall not only can transit light, but also can give power. In the PV station there are nine PV modules with diff-
erent materials and different encapsulation technology and there are six tilt angles. Multi-String inverters with MPPT are
applied in the PV station. And a set of monitoring system has been put into use. It has taken positive effect to advarice
the use of BIPV,

Keywords: grid-connected; PV; monitoring system; BIPV
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