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4. System Advisor Modeling
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5. Photovoltaic
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ity kerman Time zone GMT 3 Latitude 30°N
State krmn Elevation I54m  Longitude 3T
Country IRAN Data Source [RST StationID 40841

Suntech Power STP1955-24/Ad+

El L I I I I -
o
E
<,| |
+
g
5
L
o .
Endl i
o
o
=
0 1 1 1 1
] 10 0 30 40
Medule Voltage (Volts)
Mominal efficiency 152763 %  Temperature coefficients
Mazximum power (Pmp) 195078 Wdc 0437 %/° -0.852 Wy°C
Max power voltage (Vmp) 366 Vdc
Mazx power current (Imp) 53 Adc
Open circuit veltage (Vo) 454 Vdc 0326 %/ 0148 V/°C
Short circuit current (Isc) 5.7 Adc 0034 %/* 0002 A«-C
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SMA Solar Technology AG: SB2000HFUS-30-240V 240V [CEC 2011]

100 T T

=
5 ]
5:._||| Vdeo
I|| — Mppt-low
| — Mppt-hi

"o ) 4 &

% of Rated Output Power

CEC weighted efficiency 9731 %
European weighted efficiency 96951 %
Maximum AC power 2050 Wac (D
Maximum DC power 11165 Wde
Power consumption during operation 112037 Wde Q2
Power consumption at night 0 Wac @3
Nominal AC voltage 240 Vac
Maximum DC valtage 600 Vdc
Mazximum DC current 122 Adc
Minimum MPPT DC voltage 175 Vdc
Neminal DC voltage 400,224 Vde
Maximum MPPT DC voltage 480 Vdc

100

-1.06e-005 1/Wac
-6.00e-005 1/Vdc
000201 1/Vde
000159 1/Vdc
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Inverters

SMA Solar Technology AG: SB2000HFUS-30-240V 240V
Unit capacity 205ACKW

Input voltage 175-480VDC DCV
(Quantity 1

Total capacity 2AC KW

DC to AC Capacity Ratio 1.33

AC losses (%) 3.0

Modules

Suntech Power STP195S-24/Ad+

Cell material Mono-c-Si

Module area 13m?

Module capacity 195.1 DC Watts
Quantity 14

Total capacity 2.1 DC kW

Total area 17 m?
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Array
Strings 2
Modules per string 7

String voltage (DC V) 256.2
Tilt (deg from horizontal) 30
Azimuth (deg E of N) 180

Tracking fixed
Backtracking -
Rotation limit (deg) -
Shading yes
Soiling yes
DC losses (%) 45
Array

Strings 2
Modules per string T

String voltage (DC V) 256.2
Tilt {deg from horizontal) 30
Azimuth (deg E of N) 180

Tracking 1 axis
Backtracking no
Rotation limit (deg) 65
Shading yes
Soiling yes
DC losses (%) 45
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7. Tilt
8, Azimuth
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ed 1 (Active surface)

ed 5 (Tree)
ed 5 (Tree)
ed 5 (Tree)

untitl
untit
untit

]
|
=
&
=

Sl S Sl 53 g G O g0 b Dbl (51 0SB (g1 il S JSS

= B[]

w2055 ooy |y ol 5 00,8 (gilwand 1) Soldggid i 0l )S5 Glasuie dod 4y dagil aobl )

©9% 9 Jgl sl ;5 Sy llgeid eiwemnr (5 5lwdams 51 Jools gl -
b duslio 53 0y5000SS by b clls jd ayle c;l)g;l: 085 )l 10 b Soldggid i ] o 03l (L 55 ¥ ol 0 a8 jebojlen

it 3,5des oy Lis 45 WS oo bl 1) (6 S 035 A 3a g aoi |y (o yiiig s SI1 (65,31 9 033b ()l we ]l ol cumdg el



ool 045 23 B Jgae > b 50 Wbl 5, Sles 51 iy SleMbl ol w0l

Chonr gt a3l 13T (038,815 15 b S W9 g8 whmmens (5 5 lwdnsd 1 Jools illises (51 il by a5 duang o 1€ Jgo
0,990 ST Sbd, b (093 Cdla) Casly Caonws (ygiuw 9 Cull Cumidg 43 (Jol b))

Metric Value

Annual energy 2,061 kWh

R 565

Annual energy 2,499 kWh First year kWhAC/KWDC 755 kWh/kW

Capacity factor 104% Performance ratio 0.44

First year kWhAF/kWDC 915 kWh/kW Battery efficiency 0.00%

= O IR = Levelized COE (nominal) 2107 ¢/kWh

Battery efficiency 0.00% - -

Levelized COE (nominal) 1738 opown | | Levelized COE (real) 123 4k

Levelized COE (real) 14.25 ¢/kWh Electricity cost without system $826,030

Electricity cost without system $826,030 Electricity cost with system 5825858

Electricity cost with system  $825,814 Net savings with system §172

Net savings with system §215 Net present value §-2,324

Net present value §-2,055 Payback period NaN

Payback period NaN Net capital cost $6,959

Net capital cost $6,959 Equity 50

Equity ¥ Debt $6,059

Debt $6,959
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Annual Results (in Year 1)

GHI kW/m?#/day 43

POA kW/m?/day 20

DC kWh from array 2320

Net to inverter 2,210 DC kWh
(Gross from inverter 2,120 AC kWh
Net to gnid 2,060 AC kWh
Capacity factor 8.61
Performance ratio 044




Annual Results (in Year 1)

GHI KW/m2/day 43

POA kW/m?/day 30

DC kWh from array 2,600

Net to inverter 2,680 DC kWh
Gross from inverter 2,570 AC KWh
Met to grid 2,490 AC kWh
Capacity factor 10.45
Performance ratio 042
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Electricity from System (kWh)
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Array
Strings 2
Modules per string 7

String voltage (DC V) 256.2
Tilt (deg from horizontal) 30
Azimuth (deg E of N) 180
Tracking fixed
Backtracking -
Rotation limit (deq) -

Shading no
Soiling yes
DC losses (%) 4.5
Array

Strings 2
Modules per string 7

String voltage (DC V) 256.2
Tilt (deg from horizontal) 30
Azimuth (deg E of N) 180

Tracking 1 axis
Backtracking no
Rotation limit (deg) 65
Shading no
Soiling yes
DC losses (%) 4.5
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Metric Value

Annual energy 3,636 kWh
Capacity factor 15.2%

First year KWhAC/KWDC 1,331 kWh/kw
Performance ratic 0.78

Battery efficiency 0.00%
Lewvelized COE (nominal) 11.94 ¢/kWh
Levelized COE (real) 9.80 ¢/kWh

Electricity cost without systern 5826030
Electricity cost with system 5825704

Met savings with system 5326

Met present value §-1,367
Payback pericd MaM

Met capital cost 56,959
Equity 50

Debt 56,959
Annual energy 4544 1Wh
Capacity factor 19.4%
First year kWhAC/kKWDC 1,701 kWh/kEW
Performance ratio 0.78
Battery efficiency 0.00%
Levelized COE (nominal) .35 ¢/kWh
Levelized COE (real) 767 ¢/kWh

Electricity cost without system  5826,030
Electricity cost with systemn §825 560

Met savings with system 5470
Met present value §-468
Payback pericd Mal
Met capital cost 56,959
Equity 50
Debt 56,959
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Annual Results (in Year 1)

GHI kW/mz/day 43

POA kW/m?/day 4.0

DC kWh from array 4,080

Net to inverter 3,900 DC kWh
Gross from inverter 3,740 AC kWh
Net to grid 3,630 AC kWh
Capacity factor 15.20
Performance ratio 0.78

Annual Results (in Year 1)

GHI kW/m?2/day 4.3

POA kW/mz/day 5.0

DC kWh from array 5,230

Net to inverter 4,990 DC kWh
Gross from inverter 4,780 AC kWh
Net to grid 4,640 AC kWh
Capacity factor 19.41
Performance ratio 0.78
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1-fixed with shading
2-single axis with shading
. 3-Fixed No shading
............... 17’.38 4- single axis No shading
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Output Energy (kWhiyear)
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