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—Optimization by respect to—————

* “early iradiation yield
= Summer [Apr-Sep)
" winter [Oct-Mar)

Yearly meteo pield

Tranzpogition Factor FT

Logzz By Respect To Optimum

Global on collector plane 2118 kK'wWh/m?

D9 g0 435)5

Azimuth 0°

1.16
-0.2%

% Show Optimization
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Performance Ratio PR

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

(PR) 2,0os sy oo (¥ USS
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Site Teheran ME  [lran]

Data source MeteoMom E.1 station

Global Irrad. Diffuse Temper. Wind Vel

kywhime. mth kb heme. mth e mds
Jaruary /.0 a0 -0 1.84
Februan 973 a7 22 259
tarch 1411 541 [ERe] 293
April 1732 B4E 130 327
GE 2085 734 18.2 329
June 2236 755 237 296
July 2227 F0.0 261 2.82
August 209.3 E31 26.2 2.35
September 1734 46.E 2B 222
Oeotober 1311 41.2 155 211
Movember 914 .3 Ve 1.83
December 743 237 27 1.57
Year 18269 610.8 136 25
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Normalized productions (per installed kWp): Nominal power 496 kW

8 T T T T T T
- Lc r:olect.c-n Loss (PV-aray los-;es. 0.74 KWh/kWp/day
Ls - System Loss (inverter, 0.21 KWhkWplday

7 I Yf - Produced useful energy umneiu 482 \ﬁvaday

alized Energy [kWh/kWp/day]

May Jun Jul Sep QOct

Sy (g5 5 UL wlale (il (0 JSS
ln St by 55y 2 ol (3L s3] Egoome qpario 2 Sl VAYEA il AL 381
Celi Slog LS R ANF ply Sollgsss sl (298 ) o jtuod b (5531 5 @posio y ol Slagls VV-Y,)
ol 0ads a8 )3 jlai 13 3l 8 Bl ax 3 VWWPF uly 0 lase (glod ke
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Balances and main results

GlobHor T Amb Globinc GlobEff EArray E_Grid EffArrR EffSysR
KWh/m? °C KkWh/m? kWh/m? MWh MWh % %
January 81.0 -0.05 126.5 118.8 59.17 57.54 15.53 15.10
February 97.3 2.21 133.8 125.8 61.55 59.90 15.28 14.87
March 141.1 6.88 171 160.2 76.92 74.90 14.93 14.54
April 173.2 13.04 184.7 172.8 80.31 78.23 14.44 14.08
May 208.5 18.16 202.0 188.5 85.81 83.34 14.10 13.70
June 2238 2367 208.1 194.1 85.91 70.45 13.71 11.25
July 2227 26.06 2114 197 .4 86.59 84.17 13.60 13.22
August 2093 26.20 216.0 2023 88.12 85.77 13.55 13.19
September 173.4 2164 204.2 191.9 85.25 83.186 13.86 13.53
October 1311 15.48 1771 166.7 76.62 74.64 14.37 13.99
November 91.4 7.24 141.5 132.7 64.08 62.49 15.04 1467
December 74.3 2.66 126.6 118.4 58.52 56.96 15.35 14.94
Year 1826.9 13.66 21031 1969.2 908.84 871.55 14.35 13.76
Legends: GlobHor Horizontal global irradiation EArray Effective energy at the output of the array
T Amb Ambient Temperature E_Grid Energy injected into grid
Globlinc Global incident in coll. plane EffArrR Effic. Eout array / rough area
GlabEff Effective Global, corr. for IAM and shadings EffSysR Effic. Eout system / rough area
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1827 kWh/m?

Horizontal global irradiation
+15.1% Global incident in coll. plane

-0.8% Far Shadings / Horizon
-2.7% IAM factor on global

-3.0%  Soiling loss factor

1969 kWh/m? * 3011 m? coll. Effective irradiance on collectors

efficiency at STC = 16.50% PV conversion

978 MWh Array nominal energy (at STC effic.)
+0.3% PV loss due to irradiance level

-4.3% PV loss due to temperature

+0.8% Module quality loss

-2.0% LID - Light induced degradation

-1.0% Module array mismatch loss
-1.0% Ohmic wiring loss
909 MWh Array virtual energy at MPP
-2.6% Inverter Loss during operation (efficiency)
0.0% Inverter Loss over nominal inv. power
-0.1% Inverter Loss due to power threshold
0.0% Inverter Loss over nominal inv. voltage
0.0% Inverter Loss due to voltage threshold
885 MWh Available Energy at Inverter Output
-1.5% System unavailability
872 MWh Energy injected into grid
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2076 kWh/m?
+11.4%

-0.7%
-27%
-3.0%

2167 kWh/m? * 3011 m? coll

efficiency at STC = 16.50%

1077 MWh

967 MWh

942 MWh

921 MWh

Horizontal global irradiation
Global incident in coll. plane

Far Shadings / Horizon

1AM factor on global

Soiling loss factor

Effective irradiance on collectors
PV conversion

Array nominal energy (at STC effic.)
PV loss due to irradiance level

PV loss due to temperature
Module quality loss

LID - Light induced degradation
Module array mismatch loss
Ohmic wiring loss

Array virtual energy at MPP

Inverter Loss during operation (efficiency)
Inverter Loss over nominal inv. power
Inverter Loss due to power threshold
Inverter Loss over nominal inv. voltage
Inverter Loss due to voltage threshold
Available Energy at Inverter Output

System unavailability

Energy injected into grid

oS 53 55 oSl (V U

2078 kWh/m?
+12.9%

0.7%
-2.7%
-3.0%

2199 kWh/m? * 3011 m? coll

efficiency at STC = 16.50%

1092 MWh
+0.3%
-8.1%
+0.7%
2.0%
-1.0%
-1.2%
973 MWh
948 MWh
931 MWh

Horizontal global irradiation
Global incident in coll. plane

Far Shadings / Horizon

IAM factor on global

Soiling loss factor

Effective irradiance on collectors
PV conversion

Array nominal energy (at STC effic.)
PV loss due to irradiance level

PV loss due to temperature
Module quality loss

LID - Light induced degradation
Module array mismatch loss
Ohmic wiring loss

Array virtual energy at MPP

Inverter Loss during operation (efficiency)
Inverter Loss over nominal inv. power
Inverter Loss due to power threshold
Inverter Loss over nominal inv. voltage
Inverter Loss due to voltage threshold
Available Energy at Inverter Output

System unavailability

Energy injected into grid
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Array for a Photovoltaic Building in Malaysia with Matlab ", ICI.
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