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PVSYST V8.75 15/08/18 Page 1/3

Grid-Connected System: Simulation parameters

Project : Central Building Project
Geographical Site That Na Weng Country Thailand
Situation Latitude 17.19°N Longitude 104.09°E

Time:defined-as Legal Time = Altitude 184'm

eteonorm 7.2 (1 992—2000) Sat=1 00% - Synthetlc

Simulation variant : “Central

Simulation date  15/08/18 15h48

Simulation parameters System type No 3D scene defined

Collector Plane Orientation Tit 5° Azimuth 0°

Models used | Transposition Perez Diffuse Perez, Meteonorm
Horizon. Free Horizon

Near Shadings s

No Shadings

PV Array Characte stlcs
PV module

KM 320PP-72

Original PVsyst da abase Manufacturer.i Jinkosolar: - v . i
Number of PV modules v In series 20 modules In parallel 22 strings
Total number of PV modules Nb. modules 440 Unit Nom. Power 320 Wp
Array global power Nominal (STC) 141 kWp At operating cond. 127 kWp (50°C)
Array operating characteristics (50°C) Umpp 674V Impp 188A
Total area Module area 854 m? Cellarea 771 m?
Inverter Model Sunny Tripower 20000TL.-30

Original PVsyst database Manufacturer SMA

Characteristics Operating Voltage 320-800 V Unit Nom. Power 20.0 kWac

Inverter pack

Nb. of inverters. 11 *MPPT 50 % ~  Total Power 110 kWac
Ty T - Pnomratio 1.28

PV Array loss fac‘flqr:sk‘"

Uc (const) 20.0 W/m?K Uv (wind) 0.0 Wim*K / m/s

Thermal Loss factor

Wiring Ohmic Loss Global array res. 60 mOhm Loss Fraction 1.5 % at STC
Module Quality Loss Loss Fraction -0.8%
Module Mismatch Losses ' Loss Fraction 1.0 % at MPP
Strings Mismatch loss Loss Fraction 0.10 %
Incidence effect, ASHRAE parametrization IAM = 1 -bo (1/cosi-1) bo Param. 0.05

User's needs : Unlimited load (grid)

SEHIUNTIUAS

AIUNT AFIUMT

.............................. AITUNNT AFIUNT
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Grid-Connected System: Main results

Project : multipurpose building 1
Simulation variant : New simulation variant

Main system parameters System type No 3D scene defined

PV Field Orientation e tilt 5° . .azimuth  180°

PV modules = . Model- - JKM 320PP-72 Pnom 320 Wp

PV Array.. .« ~ : s : Nb. of modules: 108 Pnom total 34.6 kWp .
Inverter .y = Ty " Model Sunny Tripower 20000TL-30 '20.00 kW ac
Inverter pack i Pl i Nb. of units = 1.5 Pnom total 30.0 kWac
User's needs ....Unlimited load (grid)

Main simulation results
System Production Produced Energy 51.24 MWhlyear  Specific prod. 1483 kWh/kWpl/year
Performance Ratio PR  82.76 %

Normalized productions (per installed kWp): Nominal power 34.6 kWp Performance Ratio PR
6 T T T T T T T T T T T 1.0 m T T T T T T T T T T
Le: Collectioghg Larray losses) 0.77 KWhikWp/day ] PR : Performance Ratio (Yf/Yr): 0.828
LS Spaiag i . 0.08 KWh/kWp/day 0.8
5 Yi: P e . ¢} ut)  4.06 kKWh/kWp/day
= ;
!
g
B £
A I}
i
g3 8
& 5
E
5
]
2 [N

Normalized

o
A

ol
o

o 0 R 0

o
=)

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

New simulation variant
Balances and main resuits

"GlobHor DiffHor TAmb Globlnc GlobEff EArray E_Grid PR
KWh/m? | kWhim? °C Kwh/m? kWh/m? MWh MWh

January 154.7 47.97 22.22 144.4 137.8 4.274 4,193 0.840

February 1417 64.90 24.24 135.6 130.2 3.995 3.920 0.836

March 166.6 79.23 27.01 162.7 156.8 4713 4.622 0.822

April 167.1 85.77 28.61 166.4 160.7 4,783 4.691 0.816

May 168.9 76.87 28.28 170.5 165.0 4.887 4.791 0.813

June 1568.7 86.02 27.77 160.8 155.2 4.674 4.584 0.825

July 163.7 87.98 27.91 155.2 149.7 4518 4,432 0.826

August 144.0 83.64 27.35 144.3 138.1 4,212 4,129 0.828

September 131.4 73.57 26.75 129.4 124.5 3.785 3.710 0.829

October 154.0 73.57 26.82 148.8 143.1 4,343 4.259 0.828

November 143.2 5319 . 24.16 135.1 129.4 3.976 3,900 0.835

December - 1494 | 4395 22.58 138.3 131.6 4.087 4.013 0.839

Bar 18334 | 85666 %15 | 17915 __—1723.1 52.248 51.242 | 0.828
........... Legends: _Glds511NFimntyl global imadiation S\ @ | ATTIGIPEST ‘?ff?.‘fﬁ“!ﬁ?‘lilz‘??ﬂﬁ.f?ﬂ”é‘ﬂiéf‘m?’admgs
DiffHor Horizontal diffuse irradiation EArray Effective_epergy at the output of the array

D N TS8Ry Amblent Temperatwte NS QErtlinecy E.’??’?.‘.’.@é@“.‘f“..‘/....'. 33UANS

Globine Global incident in ¢oll. pigae pérformance  Ratio
j ......... TN V%‘"..ﬂiiﬁﬂqi .............................. ﬂi?@JﬂW?LLﬁBLﬁ‘U?L}ﬂW?

PVsyst Evaluation mode



PVSYST V6.75 15/08/18 Page 3/3

Grid-Connected System: Loss diagram

Project : mulfipurpose building 1
Simulation variant : New simulation variant

Main system parameters System type No 3D scene defined

PV Field Onentatlon .azimuth  180°%.

PV modules nom 320Wp
PV Array. ‘. - Pnom total 34.6 kWp
Inverter Sunny Tnpower 20000TL-30 - 20,00 kW ac
Inverter pack . o Pnom total 30.0 kW ac -

User's needs ' Unllmited‘:\lara:d:'(grid)

Loss diagram over the whole year

1833 kWh/m?

Horizontal global irradiation

-2.3% Global incident in coll. plane
-3.7% IAM factor on lobal

1723 KWhim2 * 210 m coll.
t‘efﬁcxency at STC
‘ 59.6 MWh

: ctlve |rrad|ance on collectors

1PV conversmn

fiArray nommal energy (at STC eff‘ c)
PV loss due to irradiance level

PV loss due to temperature

Q+0.8% Module quality loss

-1.1% Mismatch loss, modules and strings
-1.0% Ohmic wiring loss

52.2 MWh Array virtual energy at MPP

Inverter Loss during operation (efﬁc;ency)
_Inverter Lossov omlnal inv. poweyr/ .

“Inverter Loss due to max. input current
Inverter Loss over nommal inv. voltage

to powe - threshold

Inverter Loss due to voltage threshold

51.2 MWh Available Energy at Inverter Output
51.2 MWh Energy injected into grid

.............. L4 ATUNNS

PVsyst Evaluation mode
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Grid-Connected System: Simulation parameters

Project : multipurpose building 1
Geographical Site That Na Weng Country Thailand

Situation Latitude 17.19°N Longitude 104.09° E
Time defined as Altxtude 184 m

Meteo _dataf 'eteonorm 7 2 (1 992—2000) Sat-100% - Synthetlc

Simulation variant :

* Simulation date  15/08/18 15h47

Simulation parameters System type No 3D scene defined

Collector Plane Orientation Tilt 5°  Azimuth  180°

Models used Transposition Perez Diffiuse Perez, Meteonorm
Horizon Free Horizon

Near Shadings

No Shadings

PV Array Characteristics E o
PV module

JKM 320PP-72

Original PVsyst da,abase Manufacturer winkosolar. B S ~ e
Number of PV modules P Inseries 18 modules In parallel 6 strings
Total number of PV modules o Nb. modules 108 : Unit Nom. Power 320 Wp
Array global power Nominal (STC) 34.6 kWp At operating cond. 31.1 kWp (50°C)
Array operating characteristics (50°C) Umpp 606V Impp 51A
Total area Module area 210 m? Cellarea 189 m?
Inverter Model Sunny Tripower 20000TL.-30

Original PVsyst database Manufacturer SMA
Characteristics Operating Voltage 320-800V Unit Nom. Power 20.0 kWac
Inverter pack - -

Nb. of inverters -3 * MPPT50% - Total Power 30 kWac
: - Pnomratio 1.15

PV Array loss fachrs

Thermal Loss factor Uc (const) 20.0 W/m*K Uv (wind) 0.0 Wm?K/ m/s
Wiring Ohmic Loss Global array res. 199 mOhm Loss Fraction 1.5 % atSTC
Module Quality Loss Loss Fraction -0.8%

Module Mismatch Losses Loss Fraction 1.0 % at MPP
Strings Mismatch loss Loss Fraction 0.10 %
Incidence effect, ASHRAE parametrization IAM = 1-bo(1/cosi-1) bo Param. 0.05

User's needs : Unlimited load (grid)

UsEUATIUNS

N33UNTT

............. f?:......ﬂﬁumi

PVsyst Evaluation made
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Grid-Connected System: Main results

Project : multipurpose building 1
Simulation variant : New simulation variant

Main system parameters System type No 3D scene defined

PV Field Orientation i tilt 5° azimuth 180°

PV modules = . , o ; Model  JKM 320PP-72 Pnom 320Wp
PV Array ... . e ~ Nb. of modules: 108 Pnom total 34.6 kWp
Inverter oy o o ~ Model Sunny Tripower 20000TL-30 20.00 kW ac
Inverter pack L . o ‘Nb. of units - 1.5 Pnom total - 30.0 kW ac
User's needs ~ Unlimited load (grid)

Main simulation results

System Production Produced Energy 51.24 MWh/year  Specific prod. 1483 kWh/kWp/year
Performance Ratio PR  82.76 %

Normalized productions (per installed kWp): Nominal power 34.6 kWp Performance Ratio PR

& T T T T T T T T T T T 1.0 T T T T T T T T T T
Lo : Collectiog BV-array losses) 0.77 kWivkWp/day i “ PR : Performance Ratio (Yf/Yr): 0.828
Ls: Sysias ] 0.08 KWh/KWp/day 08

g8 vi:p i ;. 4,06 kWin/ikWp/day

KWhikWp/day]
o o
N

o
12

0.5

Energy
o
Performance  Ratio PR

Normalized
o
[

Fed
h

o
LS
ENANARAAA AN AN A RS RE RN E SRR NN RN N NN X NN

e
o

1 o O 000 30 20

o
o

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

New simulation variant
Balances and main results

GlobHor DiffHor TAmb Globinc GIObEff EArray E_Grid PR
KWh/m? | KWhim? °C KWh/m? KWhH/m? MWh MWh
January 1547 47.97 2222 144.4 137.8 4.274 4.193 0.840
February 141.7 64.90 24,24 135.6 130.2 3.995 3.820 0.836
March 166.6 78.23 27.01 162.7 156.8 4,713 4,622 0.822
April 167.1 85.77 28.61 166.4 160.7 4.783 4.691 0.816
May 168.9 76.87 28.29 170.5 165.0 4.887 4.791 0.813
June 158.7 86.02 27.77 160.8 185.2 4,674 4.584 0.825
July 153.7 87.98 27.91 155.2 149.7 4.519 4.432 0.826
August 1440 83.64 27.35 1443 139.1 4.212 4.128 0.828
September 131.4 73.57 26.75 120.4 124.5 3.785 3.710 0.829
| October 0 154.0 73.57 26.82 148.8 143.1 4.343 4,259 0.828
November 1432 53.19 2418 135.1 129.4 3.976 3.900 0.835
Dgfember & | 1494 43.95 2258 f 1383 _1316 4.087 4.013 0.838
; ar 18334 | 85666 17975 1723.1 52.248 . | 4 51.242 0.828
........................... ﬂi%ﬁ?ﬁﬂ‘iimﬂﬂi creeeereeneeieLATTUANG TP SN | o ¥ 1 i ]
Legends: GlobHor Horizontal global irradiation GlobEff Effective, bal, corr. for 1AM and
R DiffHor Horizontal diffuse irradiati EArray Effective gn ﬁ.y»aﬁhe out
.......................... f};ﬁgﬂ"ﬁ Ambient Temperatare ++zasis e sss+<sress Vi -+ Brrergy ‘mjected-nto" g
/7' Globlnc Global incident in coll. pl Performa i
.............................. AFTUNTT [OTURRORY SUUPOORN A
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Grid-Connected System: Loss diagram

Project : multipurpose building 1
Simulation variant : New simulation variant

Main system parameters System type No 3D scene defined

PV Field Onentatron azimuth 180°

PV module .Pnom 320 Wp

PV Array : Pnom fotal 34.6 kWp
Inverter ver 20000TL-30 ~ . 20:00 kW ac

Inverter pack

Pnom total  30.0 kW ac
User's needs

e nhmlted loady;(gnd)

Loss diagram over the whole year

1833 kWh/m?

Horizontal global irradiation

-2.3% Global incident in coll. plane
-3.7% 1AM factor on global . .

1{'1723 kWhlm2 *21 O m? coll.
‘efﬁcrency at STC =.16. 51°/
59 6 MWh

Array nomlnal energy (at STC effi c)
PV loss due to irradiance level

PV loss due to temperature

Q+0.8% Module quality loss

-1.1% Mismatch loss, modules and strings
-1.0% Ohmic wiring loss
52.2 MWh Array virtual energy at MPP

§ -1.8% lnvener Loss during operation (efﬁciency) :
Moo

Inverter Loss over nominal inv. power
‘Inverter Loss due to max; rnput current
Verter Loss over nomrnal inv. voltage
to power threshold
Inverter Loss due to voltage threshold

51.2 MWh Available Energy at Inverter Output
51.2 MWh Energy injected into grid

UsgsmunTsuns

............................ AFIUNNT

.................. ?..........ﬂiillﬂ'ﬁ

PVsyst Evaluation mode
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Grid-Connected System: Simulation parameters

Project : multipurpose building 2
Geographical Site That Na Weng Country
Situation Latitude 17.19° N Longitude

Tlme defi ed as Legal Time Time zone UT+7 - Altltude
. .. .-Abedo 020 .

Meteo data

Thailand

104.09° E
184m

Meteonom{ 7.2(1 992-2000) Sat-1 00% - Synthetlc

New snmulatlon varlant

SimUIation variant f
~ Simulation date  15/08/18 17h02

Simulation parameters System type No 3D scene defined

Collector Plane Orientation Tilt 5° Azimuth
Models used Transposition Perez Diffuse
Horizon Free Horizon

Near Shadi No Shadings

PV Arrays. Charactenstlcs kmds f array def‘ ned)

PV module .
Ongmal PVsyst database

Sub-array "PV 1"

Number of PV modules o In series 10 modules In parallel

Manufacturer;; “Jinkosolar

Total number of PV modules Nb. modules 170 Unit Nom. Power
Array global power Nominal (STC) 54.4 kWp At operating cond.
Array operating characteristics (50°C) Umpp 337V I mpp
Sub-array "PV 2"

Number of PV modules In series 17 modules In paraliel
Total number of PV modules Nb. modules 136 Unit Nom. Power

Array global power Nominal (§TC) 43.5kWp At operating cond.
Umpp. 573V -~ 1mpp

9%8kwp - Total

(50°C)

Sub-array "PV 1" : Inverter
Original PVsyst database Manufacturer SMA

Characteristics Operating Voltage 300-590 V Unit Nom. Power
Inverter pack Nb. of inverters 4 units Total Power
Pnom ratio
Sub-array "PV 2" : Inverter Model Sunny Tripower 20000TL-30
Original PVsyst database Manufacturer SMA -
Characteristics Operating Voltage 320-800V Unit Nom. Power
- Total Power

Nb. ofinverters 4 * MPPTSO %
B ‘ Pnom ratlo

Wiri S on
...ff!f?.%ﬁ?&?fﬂmms fact

Loss Fraction

594m*  Cellarea

Model Sunny Tripower 10000TLEE-JP-10

ﬂiillﬂ’ﬁ

00

Perez, Meteonorm

17 strings

320 Wp

49.0 kWp (50°C)
145 A

8 strings

320 Wp

39.2 kWp (50°C)
68 A

,306 modules

536 m?

10.0 kWac
40 kWac
1.36

20.0 kWac
40.kWac
1. 09

80 KWac

........... tO'S'S"FFactioﬁim?%izﬁ) %@‘1 a3

1.5 % at STC

PVsyst Evaluation mode
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Grid-Connected System: Simulation parameters

Module Quality Loss Loss Fraction -0.8%
Module Mismatch Losses Loss Fraction 1.0 % at MPP
Strings Mismatch loss Loss Fraction 0.10 %
Incidence effect, ASHRAE parametrization IAM = 1-bo (1/cosi-1) bo Param. 0.05

-Unlimited

..... 7 Us¥Bunssuns

AIUNIT

.................. ;...........ﬂiillﬂ’ﬁ

PVsyst Evaluation mode
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Grid-Connected System: Main results

Project : multipurpose building 2

Simulation variant : New simulation variant

Main system parameters System type No 3D scene defined

PV Field Orientation tit 5° azimuth 0°

PV modules Model  JKM 320PP-72 Pnom 320 Wp

PV Array...... Nb. of modules . 306 Pnom total 97.9° kWp

Inverter ‘ ~ Sunny Tripower 10000TLEE-JP-10  Pnom 10.00 kW ac

Inverter - »..Sunny Tripower 20000TL-30 - Pnom: 20.00 kW:ac

Inverter pack > Nb. of units 6.0 Pnom total 80.0 kW ac

User's needs ““Unlimited load (grid)

Main simulation results

System Production Produced Energy 150.0 MWh/year  Specific prod. 1532 kWh/kWp/year

Performance Ratio PR 81.75 %

]

Normalized productions (per installed kWp):

Nominal power 97.9 kWp Performance Ratio PR

i I i 1

1 Caligating

Energy

Apr  May

s (PV-array losses)

UsEe1UNIIUMS

T T T T T T 1.0
0.83 KWh/kWp/day
B 0.11 KWi/KWp/day
epoufout) 4,2 KWhiKERERE:

i f i I i i H i i i
PR : Performance Rafio (Yf/ Y1) 1 .0.818 :

07
06
0.5

0.4

Perdformance Ratio PR

oaFl
o.2HpER

0.1 g

200 i

=TD
Jun Jul -

)
s NTTHATT

............................. NITUNTURSEAYIUNIT

GlobHor |- DiffHor TAmb Globlne GlobEff EArray E_Grid PR
KWhim? “kWh/m? °C KWh/m? KWh/m? MWh MWh
January 154.7 47.97 22.22 165.2 159.4 13.78 13.42 0.829
February 141.7 64.90 24.24 147.8 142.7 12.26 11.95 0.826
March 166.6 79.23 L 27.01 170.3 164.6 13.86 13.49 0.809
Apri 167.1 85.77 28.61 167.7 162.0 13.57 13.22 0.805
May 168.9 76.87 28.28 167.0 161.3 13.46 13.11 0.802
June 188.7 86.02 27.77 156.2 150.6 12.82 12.49 0.817
July 163.7 87.98 27.91 151.8 146.3 12.49 12.17 0.818
August 144.0 83.64 27.35 143.5 138.2 11.80 11.50 0.818
=] September 131.4 73.57 26.75 133.1 1282 10.96 10.67 0.818
‘| October 154.0 73.57 26.82 159.1 163.7 13.06 12.72 0.816
“| November | ¢ 1432 5319 | 2416 151.2 146.0 12.52 12.20 0.824
December 1494 43,95 2258 160.7 154.7 13.41 13.06 0.830
Year i 718334 : 856.66 26.15 1873.6 1807.8 153.98 149.99 - 0.818
Legends: GlobHor Horizontal giobal irradiation GlobEff Effective Global, corr. for IAM and shadings
DiffHor Horizontal diffuse irradiation EArray Effective energy at the output of the array
TAmb Ambient Temperature E_Grid Energy injected into grid
Globinc Global incident in coli. plane PR Performance Ratio

PVsyst Evaluation mode
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Grid-Connected System: Loss diagram

Project : multipurpose building 2
Simulation variant : New simulation variant

Main system parameters System type No 3D scene defined
i tilt 5° s azimuth 0° o

- JKM 320PP—72 . Pnom 320Wp
- 308  Pnom fotal 97.9 kWp
Sunny Tnpower 10000TLEE—JP 10 Pnom . 10.00 kW ac
Sunny: Trlpower 20000TL—30 Pnom,;— 20.00 kW ac
Nb of units 6.0 Pnom total 80.0 kW ac
“Unlimited load (grid)

lnverter
Inverter pack
User's needs

Loss diagram over the whole year

1833 kWh/m?

Horizontal global irradiation
+2.2% Global incident in coll. plane

lAM factor on élobél

1808 K kWh/m,

'Effectlve lrradlance on collectors

efﬁclencyet ST ‘ V conversion:

651%

rray nommal energy (at sTC eff' c)
PV loss due to irradiance level

PV loss due to temperature

Module quality loss

Mismatch loss, modules and strings
Ohmic wiring loss

154.6 MWh Array virtual energy at MPP

Inverter Loss dunng operatlon (eﬁ' crency)

verter Loss over nomrnal inv. power
:lnverter Loss due to max. input current
rter Loss over nomlnal Jinv. voltage
Inverter Loss duie to power threshold
e Inverter Loss due to voltage threshold
150.0 MWh Available Energy at Inverter Output

150.0 MWh Energy injected into grid

........................ ATTUNT

: {M....ﬂiiuﬂﬁi
/7, ....... AT .............. ATIUNIS

PVsyst Evaluation mode
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Project :
Geographical Site
Situation

Time defined:as

Meteo data

Grid-Connected System: Simulation parameters

Engineering Technology Project
That Na Weng Country Thailand
Latitude 17.19°N Longitude 104.09° E

Legal Time Ti Altltude 184m

Simulation variant :

'eteonorm 7 2 (1 992—2000) Sat—1 00% - Synthetlc

Simulation date  15/08/18 17h09

Models used

Horizon

Near Shadings -

Sub-array "PV 1"

Array global power

Characteristics
Inverter pack

Simulation parameters

Array operatxng charactenstlcs (50 C)

Sub-array "PV 1" : Inverter
Original PVsyst database Manufacturer SMA

PV Ar}ay losg factgi?s
¢

System type No 3D scene defined

Collector Plane Orientation Tilt 10° Azimuth 0°

Transposition Perez Diffuse Perez, Meteonorm
Free Horizon
No Shadings

Ohgmal PVsyst database

Number of PV modules In series 17 modules In parallel 3 strings

Total number of PV modules Nb. modules 51 Unit Nom. Power 320 Wp

Array global power Nominal (STC) 16.32 kWp At operating cond. 14.70 kWp (50°C)
Array operating characteristics (50°C) Umpp §73V Impp 26A

Sub-array "PV 2"

Number of PV modules In series 10 modules In parallel 11 strings

Total number of PV modules Nb. modules 110 Unit Nom. Power 320 Wp

Nominal (STC) 35.2kWp At operatmg cond. 31.7 kWp (50°C)
e Lo o Impp 94A

s Total ‘;1‘;61 module::s:'
" Cellarea 282 m?

Mode! Sunny Tripower 25000TL-30

Operating Voltage 390-800V Unit Nom. Power 25.0 kWac
Nb. of inverters 1 * MPPT 50 % Total Power 12.5 kWac
Pnomratio 1.31

Sub-array "PV 2" : Inverter Model Sunny Tripower 10000TLEE-JP-10

Original PVsyst database Manufacturer SMA
Characteristics Operating Voltage 300-580 V Unit Nom. Power 10.0 kWac
Inverter-pack Nb. of inverters 3 units ... .. ... Total Power 30 kWac

117

Pnom ratlo
‘ 43 kWac

s 20.0 WimK

N ] 20U s MNTTUNT e A ASINTS 5541}
Wiring {1 Loss Array#1 376 mOhm ) .5 % at STC
LA ﬂmms ....... Aray#2 SOmORM L E’i?re:.ﬁ St at STC
’ a1 Los on 1.5 % at STC
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Grid-Connected System: Simulation parameters

Module Quality Loss Loss Fraction -0.8%

Module Mismatch Losses Loss Fraction 1.0 % at MPP

Strings Mismaich loss Loss Fraction 0.10 %

Incidence effect, ASHRAE parametrization IAM = 1-bo (1/cosi-1) bo Param. 0.05

.............................. ATTUNTUDZLEVIYNTT

PVsyst Evaluation mode
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 Unlimited load (grid)
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Grid-Connected System: Main results

Project : Engineering Technology Project

Simulation variant : New simulation variant

Main system parameters System type No 3D scene defined

PV Field Orientation tilt 10° azimuth 0°

PV modules™ =+ ; Model - JKM 320PP-72 Pnom 320 Wp

PV Array....i Nb. of modules 161 Pnom total 51.5 kWp

Inverter Model  Sunny Tripower 25000TL-30 25,00 kW ac

Inverter “ +..-Model- Sunny Tripower 10000TLEE-JP-10- 10.00 kW ac

Inverter pack Nb. of units 3.5 Pnom total 42.5 kW ac

Main simulation results
System Production

Produced Energy
Performance Ratio PR

80.35 MWhlyear
81.96 %

Specific prod

. 1560 kWh/kWplyear

Normalized productions (per installed kWp):

Nominal power 51.5 kWp

7 T T T T T T
- ‘L :Collection Loss (PV-afray losses)
“Ls:SystemLoss (inverter,..)

Energy

.UsEEIUNTIUN

Produced useful energy (inverter output) 4,27 KWh/kWp/day

0.82 KW/KWplday E
0.12 KWh/kKWpfday

Tl

Performance Ratio PR

1.0 T T T T T
PR : Performance Ratio (Yf/Yr) : 0.8
0.9
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GlobHor |- DiffHor TAmb Globinc GlobEff EArray E_Grid PR
kKWh/m? KWh/m? °C KWh/m? KWh/m? MWh Mwh
January 154.7 47.97 22,22 1746 169.1 7.672 7.460 0.829
February 141.7 64.90 24,24 183.0 148.2 6.689 6.509 0.825
March 166.6 78.23 27.01 173.1 167.6 7.4385 7.232 0.811
Aprit 167.1 8577 28.61 167.3 161.8 7.158 6.966 0.808
May 168.9 76.87 28.29 164.1 158.4 7.012 6.823 0.807
June 158.7 86.02 27.77 152.8 147.4 6.637 6.463 0.820
July 153.7 87.98 27.91 149.2 1437 6.482 6.312 0.821
August 144.0 83.64 27.35 1421 137.0 6.181 6.017 0.822
1| September 131.4 73.57 26.75 134.1 129.4 5.829 5.670 0.821
October 1540 | 7357 | 2682 183.3 158.1 7.069 6.876 0.817
<} November .| 1432 5319 | /24116 158.4 1534 6.910 6.721 0.824
‘| December 1494 | 4395 | opss 170.9 165.4 7506 7.305 0.830°
Year 1 ”if‘"1833‘.4' -856.66 .26.15 1902.9 1839.4 82.579 80.353 0.820'
Legends: GlobHor Horizontal global irradiation GlobEff Effective Global, corr. for IAM and shadings
DiffHor Horizontal diffuse irradiation EArray Effective energy at the output of the array
T Amb Ambient Temperature E_Grid Energy injected into grid
Globinc Global incident in coll. plane PR Performance Ratio

PVsyst Evaluation mode
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Grid-Connected System: Loss diagram

Project : Engineering Technology Project

Simulation variant : New simulation variant

Main system parameters System type No 3D scene defined

PV Field Onentatlon tit 10° . s fr;azimuth 0°

PV modul JKM 320PP—72 T ~ Pnom 320 Wp

PV Array. 161 i . Pnom total 51.5 kWp

inverter Sunny Tripower 25000TL-30 - 25.00 kW ac

Inverter s Sunny Trrpower 10000TLEE-JP 10 10.00 kW.ac: -

Inverter pack Nb. of units 3.5 Pnom total 42.5 kW ac

limited load (grid)

1833 kWh/m?

Loss diagram over the whole year

Horizontal giobal irradiation
Global incident in coll. plane

82.6 MWh

80.4 MWh

PV loss due to irradiance level
PV loss due to temperature
Module quality loss

Mismatch loss, modules and strings
Ohmic wiring loss
Array virtual energy at MPP

Invi 3 er Loss ‘d nng operatron (eff' crency)

erter Loss over. nomrnal mv power
0 max. mput current
) r nommal inv. voltage
Inverter Loss due to power threshold
Inverter Loss due to voltage threshold
Available Energy at Inverter Output
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Energy injected into grid

PVsyst Evaluation made






