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36003 LA
3200
28003 | 1
2100
2000y L
1600 LA
12003 11 1
800y |1
4003
L 1990 |1 1992 | 1994|1996 | 1998 | 2000 | 2001|2002 |2003 | 2004 | 2005|2006 | 2007
O Rest of World | 4.7 4.6 56 | 9.75 | 18.7 [23.42]| 32.6 | 55 83.8 | 139 | 302 | 714 | 14584
B Europe 10,2 | 16.4 | 21.7]| 18.8 | 33.5 |60.66|86.38] 135 |193.4] 314 | 470 | 657 | 1063
O Japan 16.8 | 18.8 | 16.5] 21.2 49 [128.60|171.2] 251 |363.9| 602 | 833 | 228 | 220
O United States | 14.8 | 18.1 |25.64|38.85| 53.7 |74.97|100.3] 120 [103.2| 140 | 154 | 202 |266.1
B Total 46.5 | 57.9 |69.44] 88.6 |154.9|287.7|390.5] 561 |744.3]1195|1759|2500)]3733
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2004 FE—2009 H= 5 W2 5 ¥4

2004 2005 2006 2007 2008 2009F
GDP (-H2KkTT) 19.9 21.9 25.2 28.9 34. 2 36.5
GDP K (%) 6.6 6.2 6.3 6.2 6.0 5.7
GDP A%y (BkJT) 2, 551 | 2, 827 | 3, 278 | 3, 772 4475 4, 830
NHE(H ) 7.8 7.7 7.7 7.7 7.6 7.6
FolkZ (%) 12.2 10. 7 9.1 6.9 6.3 6.5

BRI
SRS, (IR R K, B BRI AL, [R5 T R
VR R, BT R EBBB —, BRENEZIBBB + , H[H R EBBB .
PRl R S ML 1 BL LT 5 R A A 9 90 I F e L M,
WU 5, BB SRR A I, SPEHLI A BRI T (R IR AT 2% . 2008 46 J
5 [, FRMEN/RAEBBE + ALl L ABUBR MRS Bz, 2008 4E9 FI5H, R
BBB3 f&iE
(IR SRR O KA L, VLTS, QU IR, (LA 2
R, AL FFAERL. ARG, A TR Iy iR

2005 - 2007 2005 - 2007 | 2008 £E ggz g/ﬁ? T 2007 - 2008F

GDP “FiyigE | “‘Fiymk®x | MBI ~ TR
% (BKJ)

A e 6. 2% 7.0% 10% 1.65 7. 8%
Wk 8 27 2. 6% 2. 2% 28% 20. 70 2. 1%
%) 7F F 3. 1% 5.1% 16% 6. 34 5. 5%
B HH) 1. 3% 2. 1% 31. 4% 24. 15 0. 9%
O 6. 0% 6.9% 16% 2.70 10. 0%
2 5. 4% 2. 0% 19% 6.03 6. 5%
+HIH 6. 6% 8. 7% 20% 1. 74 1. 3%

i Eurostat
LR INFI T 5 BR B8 25 B AR IR bR Eh At
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R B 35k Jah R FE T P AR 0 U AR R RE R R BOSR Ol O 14 R B 4 5
2001/77/EQA 135 7 HARML IS, BRI I£ R -2 Bt B A i g B s i b A
RO 2 AT AR BRERA K R . 9 4R S PRI 2001/77/EO: ZE WA 4R 45 LR IR T
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PRINANE B2 XA R SR H ,  IF38 2 Wk HARATT 1 B 2K 1R S AR H b2 $112020 444
MNAT FRA BRI A P BV, 7 B IR BBV 9 &5 K B A b oy BB 16 %6 o H S H Al
FAE TR A = IR R IE L 7 REIRY 2 S5 M L1137 %

PRI, ORBHBE G R B ARAHR K R R

HAT, BRIFIE A 25K g e R BN REAT: 43 B2 1MWK InterSolar
JSCHI1.5MWIjAlfa-SolarPro. #fl Al I A ek 5K FH 58 FRVB AR 4
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k2 640 K, 2 AL R ﬂﬁ%ﬂ:%ﬁ'&ﬂﬁ%, w72 60 K, BLRE .
(=) Afg
WK 600 2K, JLRZRREE TR SZ 25k A kA ge 3L troughlike fs
(AR XU JEES o P 3575 1 ] 4-2°CH 8 J1 /%) 21°C . B &1 400~600
=K, BARIREAN.
QLR 3]
ST AEATH e 5
() &

PN FREEZRTIE AT SIEAN 1 A8, i 803 AMtil, &idkH 7 E
R MR RIEW K Gl 60 A

Az PRERIAEE YL 62 A H

Bz : e L BN YR /R 4 H 2k B B 350 24 HL

2.2 KFHEEHIR

221 RI0FIE K BH RE R YR
T R R BB 5 R O R R A AR TG R R YR AT T

Yeaarly sum of giobal iradiation received by optimally-inclined PY modulas
Bulgana 100 km

PVGIS @ European Comimunities, 20012007 A4 B [K¥¥him2]
http:/ire.jrc.ec. euro pa eu/pregisi == Jaint Research Centre
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11



w%n, EE®Z LRANAY. Beatpark J6 R A& FLIH Al 4T PERIF 784K

-

| Horizon line definition at thtiman = =]

Hor. points ] Diffuse fact0r1

Horizon line drawing

Plane: tilt 32 deg, azimuth 0 deg Mo Azimuth  Height [a]
e———T—"T T T T T T
1 1200 jD.D
75k 12h . 2 [0 [on
3 [a00 [o0
4 1zoc (oo

Sun height [deg]

] ] ]
-U12El -50 -80 -30 0 30 60 S0 120
Azimuth [deg]

iJ J _}J ﬂ ¥ Clear horizon

Load Save Erinit X Cancel

B 2-4 Ihtiman ik KA E B

2.3.2 ] 41k 3 X B K PH BE B K St AR L B T

Latitude 42 / Longitude 22 was chosen.

Unit Climate data

location
Latitude "N 42
Longitude *E 23
Elevation m 974
Heating design temperature *C -§.22
Cooling design temperature "C 26.65
Earth temperatire amplitude *C 20.13
Frost days at site day 104
Daily

Month Ajr Rela.ﬁf'e_ l'azz;::;u Aru:n_o';ph.eric Wind E:‘I]fﬂl ) :;':;;irf g:;"::_g

temperature humidity B pressure  speed temperature days days

horizontal
"C %% W h'me d kPa m's °C "C-d “C-d

Jamnary -2.1 83.3% 1.76 941 34 =23 626 Q
Febrary -0.7 TT 9% 249 93.9 3.5 -0.5 531 Q
March X 69_6% 3.46 93.8 33 4.6 442 ]
April 9.3 61_8% 420 93.5 32 10.5 263 34
May 14.7 57 4% 511 93.7 28 163 112 146
June 18.8 53. 7% 598 93.7 2.6 20.7 28 252
TJuly 213 49 8% 65.19 93.8 29 235 ] 335
Aungust 21.1 49 9% 5.533 93.8 29 232 7 336
September 16.6 54 9% 4723 93.9 29 182 63 198
October 10.7 66.T% 2.80 942 31 11.6 224 72
November 4.1 78 8% 1.77 241 32 42 416 G
December -1.0 83 3% 142 941 34 -1.1 501 a
Annual 9.7 63.6% 3.74 93.9 31 10.7 3309 1385

E2-5 NASASZ %R ERAH

12
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Bz &35 iEd / yE M
) ; Ihtiman 4
: °N 42.4 -90.0 7] 80.0
- [EiiE
? 32.0 0.0 # 90.0
° 0.0 0.0 5 180.0
H P4l I Ee # HAKF RA¥BHEE % H AR % HiK
NSRS =325 ST ] FH {1l BT R 38
HA4Est LR AR A
(0-1) (kWhim#/ H) (°c) (kWh/m?/H) (%)
1.00 1.76 -2.1 292 -
1.00 2.49 -0.7 3.49
1.00 3.46 3.6 413
1.00 4.20 9.3 442
1.00 5.1 14.7 4.97
1.00 5.98 18.8 5.61
1.00 6.19 21.3 5.90
1.00 5.53 21.1 5.68
1.00 4.22 16.6 4.86
1.00 2.80 10.7 3.72
1.00 1.77 4.1 2.69
1.00 1.42 -1.0 2.30
2 P E a1
MWh/m?2 1.37 1.37
MWh/m?2 1.54 1.54
°C 9.7 9.7

&|2-6 RETScreenik 5 % % Bl B s A

13
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Normalized productions (per installed kWp): Nominal power 2000 kWp Performance Ratio PR
7 T T T T T T T T T T T 10 T T I T T T T T T
Le : Collection Loss (P\-array losses) 0.51 KWh/KWpiday B 7R Peformande Ratio {1/ 7) | 0.633
Ls : System Loss (inverter, ...} 018 kWh/kWp/day
i : Produced useful energy (inverier output) 3.46 KWhikWp/day

8k 4

o
T

-
T

2

@

w
T
Perdormance Ratio PR

04

Normalized Energy [KWhkWp/day]

[

1

a

VCalcul;Simulation variant
Balances and main results

GlobHor T Amb Globlnc GlobEff EArray EOutinv EffArrR EffSysR
kWh/m2 oC kWh/m2 kWh/m2 kWh kWh % %
January 546 -2.10 85.9 833 149662 141954 497 472
February 69.7 -0.70 97.7 95.0 172985 164320 505 4.80
March 107.3 3.60 127.2 1235 228061 216811 512 487
April 126.0 9.30 129.7 1255 232119 220479 511 4.85
May 1584 1470 152.3 147 4 269526 256101 505 4380
June 1794 18.80 166.7 161.2 291626 277359 499 475
July 191.9 21.30 181.5 1754 314361 299167 495 471
August 171.4 21.10 174.6 169.3 303810 289269 497 473
September 126.6 16.60 145.0 1409 253541 241342 499 475
October 86.8 10.70 111.0 107.8 194517 184746 5.00 475
November 53.1 410 73.6 713 127597 120596 495 4.68
December 440 -1.00 69.9 67.7 119903 113238 489 4.62
Year 1369.2 9.76 1515.1 1468.5 2657709 2525383 501 476
Legends. GlobHor Horizontal global irradiation EArray Effective energy at the output of the array
T Amb Ambient Temperature EQutinv Available Energy at Inverter Output
Globinc Global incident in coll. plane EffArTR Effic. Eout array / rough area
GlobEff Effective Global, corr. for IAM and shadings EffSysR Effic. Eout system / rough area

2-7 REEVHEFE

FENTAE T R ) FF DGR K B R EFEAR R A MR, SRIBITSZ A MFEKRY
83.3%.

o S P I AN S P U 2 E RN R R e

2-6 RETScreen A% ¥k R i PV3C H RS/ LA B, KFHAR =

(IR 24 1.54MWh/m2, Ko KBHX rLk 5 N BE i 1540KWh/m2, — M rifk

KBRS ) 1000W/mm 252850 F A4 1) H HRIEE /N 40 1540 /N

H AR IE ORI H RG24 h80%, ik H I /N 4 5 R
KU RGFMA, FEDCIRE B RG EF AN ECy: 1540%82%=1263h,

ARG H HURFH (56 R F L LA (' P e 4 % Skt o 10 4R 38k AN 10%
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25 SETERABIL 20%, » W HIZE Wk 25 4, 25 275 WA K i R 3 4 36 /M
#h 1263%x20%+25=10h.

25 s E PR R N ECh 1253h

ZAMWIER ek & F I B AR R R R . 1252/ x4AMW=500.8 JTkWh

AMW SR A FL I H A2 m] RN G, A HL T (KWh)

o] T G ERAN I A K A
1 HiF 1263 2N 5052000 KWh
2 E i 1253 /N 5012000 KWh
3 H= 1243 /N 4972000 KWh
4 FPUAE 1233 /NS 4932000 KWh
) 5 AE 1223 /N 4892000 KWh
6 FNAE 1213 2N 4852000 KWh
7 HLAE 1203 /N 4812000 KWh
8 5% \AE 1193 2N 4772000 KWh
9 HILE 1183 /NS 4732000 KWh
10 HHaE 1173 /N 4692000 KWh
11 H—AE 1163 /NS 4652000 KWh
12 A 1153 /N 4612000 KWh
13 H=AE 1143 /NS 4572000 KWh
14 FPUAE 1133 /N 4532000 KWh
15 ST 1123 /N 4492000 KWh
16 HNAE 1113 /NS 4452000 KWh
17 HHEE 1103 /N 4412000 KWh
18 H)\UE 1093 /NS 4372000 KWh
19 HHIUE 1083 /N 4332000 KWh
20 I 1073 2N 4292000 KWh
21 L 1063 /NS 4252000 KWh
22 C iy D 1053 /N 4212000 KWh
23 B EAE 1043 /NS 4172000 KWh
24 9 PUAE 1033 /N 4132000 KWh
25 L 1023 2N 4092000 KWh
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A TR N AMW I 2MW, 1 2MWD, Jiikf7 TR I AR Thtiman 117
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Figure 25: 20kV Connection line (65m) and ADSL connection (18 m)
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AN o 22 F A A A i il A H st et AR I I I, Bt ey B S A LA
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@ SEE —

LR
2000 kYA

AR R ‘— Hit SRR | A

B5-1 SBRHEERSAER
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T LEAS R BD AR A AF 1) 25 TP e R AR, AR4MW (—HI2MW, —#12MW)  FF: %
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RAL1E

FARSHWMES- 1R,
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PRUESAE T RE T Wp=46W£5%
e TAEHE Vm=60V+5%
WUE TAEHLI Im=0.77A+5%
T i L s Voc=79V+5%
i LU Isc=0.96A+5%
T FR Pm=-0.2%/C
75 R 10A 1000V
KRG HE 1000V
e HWolt ke

HE a4, RImHRELL
JOF (K5 ) 643*1253*27mm
AR R -40~85C
N 13.7Kg

5.2 [EELRAMFHRER

1K BH RE B P F R F AR 25 AR L rIARTE DR . L. AR S AU Rk 4l
T, BEAAMWIEIR A LI H RR IR ity 223t 1

FRPAL IR FEA L R . AMWOR FHE L AL 124> R Ge L A, R I 1 A 22 o
BT ARG LEEADCIREES] RN DA 138 A 35 DL A R R B A . XA BT
LU SROF

O T ARLAS HAMAL, TSR R, AR s RGNS 1T RCR s

o N T ARG AL, T EANAMWORIR RG0S 2 MG AL, S A%
SCHANIR] R IE AR 4% Jo B 2 AFE DGRy BRAL 4L,  REEMIURE R, AT
TR B A A A W I S B REA A R B A Bl H RS RS A8 IR AN R i
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53 HTFRGEAMHZEHTALEE

ARAEAIIH PrAe 25 1, 6205 5 A B A 5 ) 1F B Uk b A e Pl 32 H e
O ERZ, A TREPTEHEE 420, W e SO ke, A TR IER OF
REA10°) 32 °fhl e il 22

F T RGO A B B WL

0 - Switch Unit, MV protection, Measurement
1; 2; 3 - Switch unit, Transformer, Inverters

Twchnfl Somcteathan!

PVaGeneratar

B Madul| Amorphous-silicon

Rsted Module Poiver! 4BWp
Musmiser of Py-Medtuls; 43,480

Tatal Powar: 2,000 KiWp
Trverte

Inverer: SalarMlax §
Taotal Pewer (AC) 1,B00KWp AC
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1 AR, R ek

ARTHENA N AMW, R AL RS 300kW [FI5AR S, KB KBRS
A2 AT RGE, BANTRARE 1 G0AR. 8 2MW &E 1 §THEE, BEiL
2000kVA #%J&, HEH A 20/0.4kV. HEAHEEILELE 2 & THEAR .

F T RGEIS 0.4kV AR R RER L 2T Rul, THEE AN BCE 0.4kV LI E K&
20kV B, FAH AR EE KA E . 20KV AC HA B R H S REE 4R

AT AR L3 (K B ML e L R e b BTy LA /IS, 5 I I L P 2
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A TREMIE Y] Solarmax300C 3547 &3 Lh %0y 300kW, it A FEL I HL Hs Vi [ 4
DC430-800V, #ix K fuVF4i A Hilk 900V, i th AUt Hi i o 380V, TR KT 0.98,
TR IS AR 2 N T 3%THD..

Features

Compact PWM sinus inverter

Digital Signal Processor (DSP)

Maximum efficiency of 96 %

MPP efficiency of over 99 %

Competitive price/performance ratio

Low weight and space saving design
2-year warranty, extendable up to 20 years
RS232 / R5485 interface as standard

MaxControl option for automatic fault
diagnosis, monitoring the system and
analysis of performance data

Certificate TUV Rheinland “Type approved”
Delivery within deadlines
Hotline and guick response service

SolarMax 20C | SolarMax 25C [ SolarMax 30C [ SolarMax 35C [ SolarMax 50C [ SolarMax 80C | SolarMax 100C | SolarMax 300C
Input side (DC)
Maximum DG input * 24kW | 33kwW [ 40kWw [ 45kW [ G6KW [ 105kW |  130kW | 400 KW
MPP voltage range 430..800Voc
Maximum input voltage 900 Voc
STC voltage range solar generator
(aid for determining module interconnection 540...635 Voc
for mono- and polar-Si cells)
Input current 0.48Aoc [ 0.63Aoc | 0.75Aoc | 0..78Aoc | 0..120Aoc [ 0..180Aoc [ 0..225Aoc [  0..720Anc
Current ripple < 4 % peak-peak
Output side (AC)
Nominal output 20kW | 25kW [ 30kw [ 35kWw [ 50KW | BOKW [ 100kW | 300 kW
Maximum output 22kWw | 275kw [ 33kw | 385kw | 55kw | sskw | 110kwW | 330 KW
Voltage 3*400+10 %/ —15% VAC
Output current 0.31Aac | 0.38Aac | 0..46Aac [ 0.54Aac | 0.77Aac_ | 0..122Aac | 0..153Aac_ |  0..459Aac
Power factor (PF) > 0.98
Nominal mains frequency/range 50 Hz / 45..52 Hz
Harmonic distortion <3%
System data
Night-fime consumption 2.7W
Maximum efficiency 9% %
European efficiency 94.8 %
Ambient temperature —20°C..40°C
Protection type 1P20
Circuit type PWM (IGBT) with Transformer
Relative humidity 0...98 % non-condensing
CE-compliant according to EN 61000-6-2, EN 61000-6-4, EN 50178
Mark of conformity “Type approved” TOV Rheinland
Additional standards DK 5940, RD 661
Display Two-Line, 16 Character LCD (Backlighted)
Data communication Integrated R5232 / RS485 Interface
Dimensions (WxDXH) 57 X57 x117 ¢m 120 X80 X 130 cm [ 2x120x80x180 cm
Weight 275ky | 275kg | 370kg | 370k | 735kg | 805kg | 935ky | 2600 kg

* Recommended oversizing of 15 % (see study from ISE Fraunhofer)

All rights, amendments and errors reserved.
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