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Grid-Connected System: Simulation parameters

Project: Grid-Connected Project at Bergen
Geographical Site Bergen Country Norway
Situation Latitude 60.4°N Longitude 5.3°E

Time defined as Legal Time Time zone UT+1 Altitude 9 m

Albedo  0.20
Meteo data: Bergen Synthetic - Meteonorm 6.1
Simulation variant : MNew simulation variant
Simulation date  20/03/15 16h34

Simulation parameters
Collector Plane Orientation Tt 31° Azimuth 457
Models used Transposition Perez Diffuse Erbs, Meteonorm

Horizon

Near Shadings

PV Array Characteristics
PV module
Mumber of PV modules

Total number of PY modules
Array global power

Array operating characteristics (50°C)

Total area
Inverter

Characteristics
Inverter pack

PV Array loss factors
Thermal Loss factor
Wiring Ohmic Loss

Module Quality Loss
Module Mismatch Losses

Incidence effect, ASHRAE parametrization

User's needs :

Si-mono

Free Horizon

Linear shadings

Model
Manufacturer
In series
Mb. modules
FMominal (STC)
U mpp
Module area

Model
Manufacturer
Operating Voltage
Mb. of inverters

Uc {const)
Global array res.

1AM =

Unlimited load (grid)

Mono 250 Wp 60 cells

Generic

10 modules In parallel
30 Unit Mom. Power
1.50 kWp At operating cond.
2V | mpp
48.8 m* Cell area
G 4000

Fronius USA

1650450 W Unit Mom. Power
2 units Total Power
20.0 Wimdlk Uv (wind})
188 mOhm Loss Fraction

Loss Fraction
Loss Fraction

1-bo{1fcosi-1) bo Param.

3 strings

250 Wp

6.66 K\Wp (50°C)
25 A

42.7 m?

4.00 kWac
8.00 kWac

0.0 Wim*K 7 m/s
1.5 % at STC

-0.8 %
1.0 % at MPF
0.05
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Grid-Connected System: Near shading definition

Project: Grid-Connected Project at Bergen

Simulation variant : New simulation variant

Main system parameters System type Grid-Connected

Near Shadings Linear shadings

PV Field Orientation tit  31° azimuth 45°

PV modules Model Mono 250 Wp 60 cells FPnom 250 Wp

PV Array Mb. of modules 30 Prnom total 7.50 KWp

Inverter Model 1G 4000 Pnom 4000 W ac

Inverter pack Mb. of units 2.0 Prnom total 8.00 KW ac

User's needs

Unlimited load (grid)

Perspective of the PV-field and surrounding shading scene
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Grid-Connected System: Main results

Project : Grid-Connected Project at Bergen

Simulation variant : New simulation variant

Main system parameters System type Grid-Connected

Near Shadings Linear shadings

PV Field Orientation tik  31° azimuth 45°

PY modules Model Mono 250 Wp B0 cells Pnom 250Wp

PV Array Mb. of modules 30 Pnom total 7.50 KWp

Inverter Model 1G 4000 Pnom 4000 W ac

Inverter pack Mb. of units 2.0 Pnom total 8.00 KW ac

User's needs

Unlimited load (grid)

Main simulation results
System Production

Produced Energy

Performance Ratio PR

5.35 MWh/year
84.9 %

Specific prod.

714 KWh/EWpfyear

Nommatizad productions (per instalisd KVp):

Nomina! powsT 7.50 KUFp

L5 - Sysiem Loss (inwerer,

Hnrimaiaal Koy [Whow il |

Lo o Coflection Loss (Pv-amay osses)

W1 - Prodioosd wsedul anengy -:'mo.r.:h:.f-

021 KWy
CU14 KAV DRy
155 KlvinklVin/dlay

Parformancs Ratio PR

New simulation variant

Balances and main results

[l 7= - Perormarios Raos (Y1 T - 0Eke

GlobHor T Amb Globlnc GlobERF EArray E_Grid EffArrR EffSysR
KWWhim® LY KiWhim® KWhi'm?® MWh MWh % i
January 6.0 255 10.0 8.3 0.068 0.080 13.58 2.3
February 19.5 213 280 2.7 0.199 0.182 14.58 13.34
March 45 4 337 61.8 E9.6 0.441 0.409 14.80 356
April o1.4 7.03 101.4 878 0.709 0.654 14.23 3.4
May 1332 10.01 141.5 138.7 0.564 0.505 13.57 13.11
June 1482 2.9 150.8 145.6 1.012 0.950 13.75 12.20
July 131.7 15.03 131.0 126.3 0.881 0.826 13.78 2.591
August 20.0 15.75 973 819 0655 0.611 13.78 2.85
September E4.0 127 823 Ea.4 0427 0.256 14.04 3.02
Cetober 260 B35 3r.a 154 0.253 0.232 14.04 2.90
MNowvember 88 4 85 11.5 126 0.052 0.082 13.91 238
December 3.7 2.53 6.2 5.5 0.042 0.037 13.69 1.85
Year T60.8 B.14 B41.0 BOG.T 5,745 5.354 14.00 3.04
Legends: GlobHor Haorizontal global iradiation EArray Effective enargy at the cutput of the aray
T Amb Ambient Temperature E_Grid Energy injected into grid
Globlnc Global incident in coll. plans EffAmR Effic. Eout amray / rough area
GlobEFF Effective Global, com. for [AM and shadings EffSysR Effic. Eout system / rough area
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Grid-Connected System: Loss diagram

Project : Grid-Connected Project at Bergen

Simulation variant : New simulation variant

Main system parameters System type  Grid-Connected

Near Shadings Linear shadings

PV Field Orientation tit  31° azimuth 45°

PV modules Model Mono 250 Wp 60 cells Pnom 250 Wp

PV Array Mb. of modules 30 Prnom total 7.50 KWp

Inverter Model G 4000 Pnom 4000 W ac

Inverter pack Mb. ofunits 2.0 Pnom total 8.00 KW ac

Users needs

Unlimited load {grid)

Loss diagram over the whole year

781 kWhim=

810 KWhim® * 45 m® caoll.

Horizontal global irradiation
+10.5% Global incident in coll. plane
)E-I].E% Mear Shadings: irradiance loss

-3.5% |AM factor on global
Effective irradiance on collectors

efficiency at STC = 15.38%

P% conversion

£.08 MWh
5 75 MWh
M0
M0
0
M0
5.35 MWh

-\_‘_‘—‘——._\_\_\_\_E'_'E\E_: M "J"ur h

-2.2% PV loss due to irradiance level

E}\ Array nominal energy (at STC effic.)

-2.4% PV loss due to temperature

0.0% Shadings: Electrical Loss
+.8% Module guality loss

-1.0% Madule array mismatch loss

-0.7% Ohmic wiring loss
Array virtual energy at MPP

\\_,—ﬁ.ﬂ“.-ﬁ Inverter Loss during operation (efficiency)

0% Inverter Loss over nominal inv. power
0% Inverter Loss due to power threshold

0% Inverter Loss over nominal inv. voltage
0% Inverter Logs due to voltage threshold

Available Energy at Inverter Qutput
Energy injected into grid







