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Project: UACJ Solar Rooftop Project
Variant: UACJ Solar Rooftop - Coating and Finishing (Right)

Version 7.2.6

_ GREENERGY

#PVsyst

Project summary
- Geographical Site Situation Project settings
PVSySt Slm UIatlon re port UACJ, Rayong, Thalland Latitude 12.95 °N Albedo 0.20
. Thailand Longitude 101.10 °E
Grid-Connected System Altiude 109 m
Time zone UTC+7
Project: UACJ Solar Rooftop Project Meteo data
UACJ, Rayong, Thailand
Variant: UACJ Solar Rooftop - Coating and Finishing (Right) Meteonorm 7.3 (1991-2010), Sat=62% - Synthetic
No 3D scene defined, no shadings
System power: 3822 kWp System summary
UACJ, Rayong, Thailand - Thailand Grid-Connected System No 3D scene defined, no shadings
PV Field Orientation Near Shadings User's needs
Fixed planes 2 orientations No Shadings Unlimited load (grid)
Tilts/azimuths 3/-165°
3/15°
System information
PV Amray Inverters
Nb. of modules 8400 units Nb. of units 30 units
Pnom total 3822 kWp Pnom total 3000 kWac
Pnom ratio 1.274
Results summary
Produced Energy 5299319 kWh/year Specific production 1387 KWh/kWplyear Perf. Ratio PR 79.95 %
Table of t
Project and results summary . 2
General PV Array Cl System losses N 3
Main results . 5
Loss diagram 6
Special graphs _ 7
Author
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Project: UACJ Solar Rooftop Project

Project: UACJ Solar Rooftop Project

X GREENERGY
o Variant: UACJ Solar Rooftop - Coating and Finishing (Right) Tmmm—
PVsyst V7.2.6
VC9, Simulation date:
22/09/21 12:28
with v7.2.6
Gi I par s
Grid-Connected System No 3D scene defined, no shadings
PV Field Orientation
Orientation Sheds configuration Models used
Fixed planes 2 orientations No 3D scene defined Transposition Perez
Tilts/azimuths 3/-165° Diffuse Perez, Meteonorm
3/15° Circumsolar with diffuse
Horizon Near Shadings User's needs
Free Horizon No Shadings Unlimited load (grid)
PV Array Characteristics
PV module Inverter
Manufacturer Next Energy & Resources Manufacturer Sungrow
Model NER144M455L-MC Model SG110CX
(Custom parameters definition) (Custom parameters definition)
Unit Nom. Power 455 Wp Unit Nom. Power 100 kWac
Number of PV modules 8400 units Number of inverters 30 units
Nominal (STC) 3822 kWp Total power 3000 kWac
Modules 420 Strings x 20 In series Operating voltage 200-1000 V
At operating cond. (50°C) Max. power (=>45°C) 110 kWac
Pmpp 3509 kWp Pnom ratio (DC:AC) 1.27
U mpp 753 Vv
| mpp 4662 A
Total PV power Total inverter power
Nominal (STC) 3822 kWp Total power 3000 kWac
Total 8400 modules Nb. of inverters 30 units
Module area 18258 m* Pnom ratio 1.27
Cell area 16584 m*
Array |
Array Soiling Losses Thermal Loss factor DC wiring losses
Loss Fraction 3.0% Module g to Global array res. 4.5 mQ
Uc (const) 20.0 W/imK Loss Fraction 2.5 % atSTC
Uv (wind) 0.0 Wim*K/m/s
LID - Light Induced Degradation Module Quality Loss Module mismatch losses
Loss Fraction 32% Loss Fraction 0.0 % Loss Fraction 1.0 % at MPP
Strings Mismatch loss
Loss Fraction 03 %
1AM loss factor
Incidence effect (IAM): User defined profile
o | 8 [ s [ e | 70 75 | s | e %0°
1000 | 1000 | 1000 | 1000 | 0999 | 0974 | 083 | 08 | 0000
22/09/21 PVsyst Li d to Greenergy (Thailand) Co. Ltd (Thai Page 317

GREENERGY
Variant: UACJ Solar Rooftop - Coating and Finishing (Right) e e
AC wiring |
Inv. output line up to MV transfo
Inverter voltage 400 Vac tri
Loss Fraction 1.01 % at STC
Inverter: SG110CX
Wire section (30 Inv.) Copper 30 x 3 x 70 mm*
Average wires length 48 m
MV line up to Injection
MV Voltage 6.6 KV
Wires Copper 3 x 185 mm*
Length 115m
Loss Fraction 0.10 % at STC
AC I in transformers
MV transfo
Grid voltage 6.6 kV
Operating losses at STC
Nominal power at STC 3757 kKVA
Iron loss (24/24 Connexion) 3.76 kW
Loss Fraction 0.10 % at STC
Coils equivalent resistance 3x0.38 mQ
Loss Fraction 0.90 % at STC
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Project: UACJ Solar Rooftop Project

T Project: UACJ Solar Rooftop Project
ﬁi: Variant: UACJ Solar Rooftop - Coating and Finishing (Right)

PVsyst V7.2.6

“i GREENERGY
I T e oo pns sonvren
{{:I Variant: UACJ Solar Rooftop - Coating and Finishing (Right)
PVsyst V7.2.6
VC9, Simulation date:
22/09/21 12:28
with v7.2.6
Main results
System Production
Produced Energy 5299319 kWh/year Specific production 1387 kWh/kWplyear
Performance Ratio PR 79.95 %
d pi (per kWp) Performance Ratio PR
e T T T T T T T T T T T 12 T T T T T T T T T T T3
Le: Collection Loss (PV-array losses) ©0.83 kWh/kWp/day & 11 - PR Performance Ratio (Y / Y1) . 0.799 -

Normalized Fnergy [KWh kWi day]

Jan

0.12 kWh/kWpiday
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VC9, Simulation date:
22/09/21 12:28
with v7.2.6

Loss diagram

1675 kWh/m* * 18258 m?* coll.

efficiency at STC = 20.95%

6408905 kWh

5470515 kWh

5383839 kWh

N -0.482%
) -1.045%
N -0.049%

.

Bal and main

GlobHor DiffHor T_Amb Gilobinc GlobEff EArmray E_Grid PR

kwh/m* kWh/m? °C kWh/m* kWh/m? kWh kWh ratio
January 147.9 66.99 26.16 144.9 140.0 462064 447910 0.809
February 132.6 75.29 27.26 130.9 126.3 415721 403048 0.806
March 159.1 82.71 28.44 158.0 152.7 495917 480554 0.796
April 158.0 81.74 29.19 157.9 152.5 491769 476268 0.789
May 156.3 82.31 29.31 157.2 151.8 491972 476771 0.794
June 151.9 82.14 28.78 1563.1 147.9 480984 466059 0.796
July 151.1 83.52 28.84 152.0 146.8 477092 462039 0.796
August 1423 85.59 28.70 142.4 1375 449145 435017 0.799
September 1294 71.97 27.66 128.8 1244 405988 392890 0.798
October 135.3 7341 27.48 133.9 1294 423278 409699 0.800
November 1374 65.56 26.71 134.9 130.3 429725 416146 0.807

143.5 59.53 26.53 140.2 135.5 446861 432919 0.808
Year 1745.0 910.76 27.93 17343 1675.1 5470515 5299319 0.799
Legends
GlobHor  Global horizontal irradiation EArmay Effective energy at the output of the array
DiffHor Horizontal diffuse irradiation E_Grid Energy injected into grid
T_Amb Ambient Temperature PR Performance Ratio
Globinc Global incident in coll. plane
GlobEff Effective Global, corr. for IAM and shadings
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Global horizontal irradiation

Global incident in coll. plane
1AM factor on global
Soiling loss factor

Effective irradiation on collectors

PV conversion

Asray nominal energy (at STC effic.)
PV loss due to iradiance level

PV loss due to temperature

LID - Light induced degradation
Mismatch loss, modules and strings
Ohmic wiring loss

Mixed orientation mismatch loss

Array virtual energy at MPP

Inverter Loss during operation (efficiency)
Inverter Loss over nominal inv. power
Inverter Loss due to max. input current
Inverter Loss over nominal inv. voltage
Inverter Loss due to power threshold
Inverter Loss due to voltage threshold
Night consumption

Available Energy at Inverter Output

AC ohmic loss

Medium voltage transfo loss
MV line ohmic loss

Energy injected into grid
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Project: UACJ Solar Rooftop Project

GREENERGY
Variant: UACJ Solar Rooftop - Coating and Finishing (Right) mmm—
PVsyst V7.2.6
VC9, Simulation date:
22/09/21 12:28
with v7.2.6
Special graphs
Dally Input/Output diagram
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PVsyst - Simulation report
Grid-Connected System

Project: UACJ Solar Rooftop Project

Variant: UACJ Solar Rooftop - Cold Rolling (Left)
No 3D scene defined, no shadings
System power: 2548 kWp
UACJ, Rayong, Thailand - Thailand

Author

Version 7.2.6



Project: UACJ Solar Rooftop Project

Project: UACJ Solar

Rooftop Project

i ") GREENERGY
I TG e o n 7 ST oM
:{:. Variant: UACJ Solar Rooftop - Cold Rolling (Left) oo
PVsyst V7.2.6
VC2, Simulation date:
22/09/21 12:46
with v7.2.6
Project summary
Geographical Site Situation Project settings
UACJ, Rayong, Thalland Latitude 12.95 °N Albedo 0.20
Thailand Longitude 101.10 “E
Altitude 109 m
Time zone UTC+7
Meteo data
UACJ, Rayong, Thailand
Meteonorm 7.3 (1991-2010), Sat=62% - Synthetic
System summary
Grid-Connected System No 3D scene defined, no shadings
PV Field Orientation Near Shadings User's needs
Fixed plane No Shadings Unlimited load (grid)
TilvAzimuth 3/105°
System information
PV Amray Inverters
Nb. of modules 5600 units Nb. of units 20 units
Pnom total 2548 kWp Pnom total 2000 kWac
Pnom ratio 1.274
R its summary
Produced Energy 3542692 kWh/year Specific production 1390 kWh/kWplyear Perf. Ratio PR 79.91 %
Table of
Projectand resuts summary o 2
General PV Armray Cl System losses 3
Mainresults N 5
Loss diagram o - . 6
Special graphs N o 4
22/00/21 PVsyst Li to G rgy (Th Co. Ltd (Thail Page 2/7
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7 GREENERGY
Variant: UACJ Solar Rooftop - Cold Rolling (Left) mm—
G | par s
Grid-Connected System No 3D scene defined, no shadings
PV Field Orientation
Orientation Sheds configuration Models used
Fixed plane No 3D scene defined Transposition Perez
Tit/Azimuth 3/105° Diffuse Perez, Meteonorm
Circumsolar with diffuse
Horizon Near Shadings User's needs
Free Horizon No Shadings Unlimited load (grid)
PV Array Characteristics
PV module Inverter
Manufacturer Next Energy & Resources Manufacturer Sungrow
Model NER144M455L-MC Model SG110CX
(Custom parameters definition) (Custom parameters definition)
Unit Nom. Power 455 Wp Unit Nom. Power 100 kWac
Number of PV modules 5600 units Number of inverters 20 units
Nominal (STC) 2548 kWp Total power 2000 kWac
Modules 280 Strings x 20 In series Operating voltage 200-1000 V
At operating cond. (50°C) Max. power (=>45°C) 110 kWac
Pmpp 2339 kWp Pnom ratio (DC:AC) 127
U mpp 753V
| mpp 3108 A
Total PV power Total inverter power
Nominal (STC) 2548 kWp Total power 2000 kWac
Total 5600 modules Nb. of inverters 20 units
Module area 12172 m* Pnom ratio 1.27
Cell area 11056 m*
Array |
Array Soiling Losses Thermal Loss factor DC wiring losses
Loss Fraction 3.0% Module g to i Global array res. 6.7 mQ
Uc (const) 20.0 Wim*K Loss Fraction 2.5 % atSTC
Uv (wind) 0.0 WimPK/m/s
LID - Light Induced Degradation Module Quality Loss Module mismatch losses
Loss Fraction 32% Loss Fraction 0.0 % Loss Fraction 1.0 % at MPP
Strings Mismatch loss
Loss Fraction 03 %
1AM loss factor
Incidence effect (IAM): User defined profile
| 0 | 30° | 50° | 60° | 70° 75° | 80° 85° | 90° |
[ 1000 | 1000 | 1000 | 1000 | o099 | o874 | 09835 | o085 | 0000 |
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Project: UACJ Solar Rooftop Project

Project: UACJ Solar Rooftop Project

GREENERGY
Variant: UACJ Solar Rooftop - Cold Rolling (Left) mm—
AC wiring |
Inv. output line up to MV transfo
Inverter voltage 400 Vac tri
Loss Fraction 1.01 % at STC
Inverter: SG110CX
Wire section (20 Inv.) Copper 20 x 3 x 70 mm?*
Average wires length 48 m
MV line up to Injection
MV Voitage 6.6 kV
Wires Copper 3 x 70 mm*
Length 66 m
Loss Fraction 0.10 % at STC
AC | in mers
MV transfo
Grid voltage 6.6 kv
Operating losses at STC
Nominal power at STC 2505 kVA
Iron loss (24/24 Connexion) 2.50 kW
Loss Fraction 0.10 % at STC
Coils equivalent resistance 3 x0.57 mQ
Loss Fraction 0.90 % at STC
22/00/21 PVsyst Li to Greenergy (Tt Co. Ltd (Thailand) Page 4/7
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'll;i . GREENERGY

ue Variant: UACJ Solar Rooftop - Cold Rolling (Left) E rmm—
PVsyst V7.2.6
VC2, Simulation date:
22/09/21 12:46
with v7.2.6

Main It
System Production
Produced Energy 3542692 kWh/year Specific production 1390 kWh/kWplyear
Performance Ratio PR 79.91 %
d p (per i kWp) Performance Ratio PR

L T T T T T T T T T T
0.83 KWh/kWp/day
5 012 KWh/kWpiday
3.81 KWh/kWp

Normalized Inergy (KWhkWpday|
©

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

Performance Ratio PR

T T T T T T T T T T
B rr Perfomance Ratio (v /Y1) 0.799

Mar  Apr May Jun Jul  Aug Sep Oct

Bal and main

GlobHor DiffHor T_Amb Giobinc GlobEff EAmmay E_Grid PR

kWh/m* kWh/m* °Cc kWh/m? kWh/m* kWh kWh ratio
January 147.9 66.99 26.16 146.7 141.7 311342 301788 0.808
February 132.6 75.29 27.26 132.1 127.6 279577 271047 0.805
March 159.1 82.71 28.44 158.4 153.0 331215 320953 0.795
April 158.0 81.74 29.19 157.9 152.6 327899 317564 0.789
May 156.3 82.31 29.31 156.4 151.1 326404 316313 0.794
June 151.9 82.14 28.78 151.7 146.5 317803 307945 0.797
July 151.1 83.52 28.84 151.4 146.2 316842 306833 0.796
August 1423 85.59 28.70 142.5 137.6 299657 290240 0.799
September 129.4 71.97 27.66 129.3 124.8 271479 262730 0.798
October 135.3 73.41 27.48 134.6 130.0 283318 274221 0.800
November 1374 65.56 26.71 136.6 132.0 289783 280603 0.806
D 143.5 59.53 26.53 142.3 1375 301897 292454 0.807
Year 1745.0 910.76 27.93 1739.8 1680.6 3657216 3542692 0.799
Legends
GlobHor  Global horizontal irradiation EArray Effective energy at the output of the array
DiffHor Horizontal diffuse irradiation E_Grid Energy injected into grid
T_Amb Ambient Temperature PR Performance Ratio
Globinc Global incident in coll. plane
GlobEff Effective Global, corr. for IAM and shadings
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Project: UACJ Solar Rooftop Project
Variant: UACJ Solar Rooftop - Cold Rolling (Left) N = e

1681 KWh/m* * 12172 m* coll.

efficiency at STC = 20.95%

4286525 kWh

3657216 kWh

3599239 kWh

3542692 kWh

GREENERGY

Loss diagram
Global horizontal irradiation
Global incident in coll. plane
1AM factor on global

Soiling loss factor

Effective Irradiation on collectors
PV conversion

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

PV loss due to temperature

LID - Light induced degradation
Mismatch loss, modules and strings
Ohmic wiring loss

Array virtual energy at MPP

Inverter Loss during operation (efficiency)
Inverter Loss over nominal inv. power
Inverter Loss due to max. input current
Inverter Loss over nominal inv. voltage
Inverter Loss due to power threshold
Inverter Loss due to voltage threshold
Night consumption

Available Energy at Inverter Output

N -0.483% AC ohmic loss
\) -1.045% Medium voltage transfo loss
N -0.049% MV line ohmic loss

Energy injected into grid

22/09/21 PVsyst Li
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Project: UACJ Solar Rooftop Project

T ") GREENERGY
e Variant: UACJ Solar Rooftop - Cold Rolling (Left) m—
PVsyst V7.2.6
VC2, Simulation date:
22/09/21 12:46
with v7.2.6
Special graphs
Dally Input/Output dlagram
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Version 7.2.6 T Project: UACJ Solar Rooftop Project GREENERGY

; iéﬁ‘: ':\ ’ .\' .1- e Variant: UACJ Solar Rooftop - Hot Rolling (Left) mm—
' ===. «~ « PVeystV726

22/09/21 12:48
with v7.2.6
Project summary
PVsyst - Simulation report Geographical Site Sttuation Project settings
UACJ, Rayong, Thalland Latitude 12.95 °N Albedo 0.20
. Thailand Longitude 101.10 °E
Grid-Connected System Atitude 109 m
Time zone UTC+7
Project: UACJ Solar Rooftop Project Meteo data
UACJ, Rayong, Thailand
Variant: UACJ Solar Rooftop - Hot Rolling (Left) Meteonorm 7.3 (1891-2010), Sat=62% - Synthetic
No 3D scene defined, no shadings
System power: 2930 kWp System summary
UACJ, Rayong, Thailand - Thailand Grid-Connected System No 3D scene defined, no shadings
PV Field Orientation Near Shadings User's needs
Fixed planes 2 orientations No Shadings Unlimited load (grid)
Tilts/azimuths 3/105°
3/-75°
System information
PV Amray Inverters
Nb. of modules 6440 units Nb. of units 23 units
Pnom total 2930 kWp Pnom total 2300 kWac
Pnom ratio 1.274
R ts summary
Produced Energy 4079614 kWhlyear Specific production 1392 KWh/kWplyear Perf. Ratio PR 79.91 %
Table of
Project and results summary . 2
General PV Array C System losses 3
Main results a 5
Loss diagram 6
Special graphs 7
Author
22/09/21 PVsyst Li to Greenergy (Thai Co. Ltd (Thai Page 2/7
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Project: UACJ Solar Rooftop Project

Project: UACJ Solar Rooftop Project

" GREENERGY

GREENERGY
Variant: UACJ Solar Rooftop - Hot Rolling (Lefty oo
PVsyst V7.2.6
VC3, Simulation date:
22/09/21 12:48
with v7.2.6
G | parameters
Grid-Connected System No 3D scene defined, no shadings
PV Field Orientation
Orientation Sheds configuration Models used
Fixed planes 2 orientations No 3D scene defined Transposition Perez
Titts/azimuths 3/105° Diffuse Perez, Meteonorm
3/-715° Circumsolar with diffuse
Horizon Near Shadings User's needs
Free Horizon No Shadings Unlimited load (grid)
PV Array Characteristics
PV module Inverter
Manufacturer Next Energy & Resources Manufacturer Sungrow
Model NER144M455L-MC Model 8G110CX
(Custom parameters definition) (Custom parameters definition)
Unit Nom. Power 455 Wp Unit Nom. Power 100 kWac
Number of PV modules 6440 units Number of inverters 23 units
Nominal (STC) 2930 kWp Total power 2300 kWac
Modules 322 Strings x 20 In series Operating voltage 200-1000 V
At operating cond. (50°C) Max. power (=>45°C) 110 kWac
Pmpp 2690 KWp Pnom ratio (DC:AC) 127
U mpp 753 vV
| mpp 3574 A
Total PV power Total inverter power
Nominal (STC) 2930 kWp Total power 2300 kWac
Total 6440 modules Nb. of inverters 23 units
Module area 13998 m* Pnom ratio 127
Cell area 12714 m*
Array |
Array Soiling Losses Thermal Loss factor DC wiring losses
Loss Fraction 3.0% Module g to imradi: Global array res. 59 mQ
Uc (const) 20.0 Wim*K Loss Fraction 2.5 % atSTC
Uv (wind) 0.0 Wim*K/m/s
LID - Light Induced Degradation Module Quality Loss Module mismatch losses
Loss Fraction 32% Loss Fraction 0.0 % Loss Fraction 1.0 % at MPP
Strings Mismatch loss
Loss Fraction 03 %
1AM loss factor
Incidence effect (LAM): User defined profile
[ o [ s ] s [ e | 70 | 75 S 85° 20°
[ 1000 | 1000 | 1000 | 1000 | 0999 | o0974 | 0935 | 089 | 0000
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!..l Variant: UACJ Solar Rooftop - Hot Rolling (Left)
PVsyst V7.2.6
VC3, Simulation date:
22/09/21 12:48
with v7.2.6
AC wiring |
Inv. output line up to MV transfo
Inverter voltage 400 Vac tri
Loss Fraction 1.01 % at STC
Inverter: SG110CX
Wire section (23 Inv.) Copper 23 x 3 x 70 mm?*
Average wires length 48 m
MV line up to Injection
MV Voltage 6.6 kV
Wires Copper 3 x 70 mm*
Length 57 m
Loss Fraction 0.10 % at STC
ACI in transformers
MV transfo
Grid voltage 6.6 kv
Operating losses at STC
Nominal power at STC 2880 kVA
Iron loss (24/24 Connexion) 2.88 kW
Loss Fraction 0.10 % at STC
Coils equivalent resistance 3x0.50 mQ
Loss Fraction 0.90 % at STC
22/09/21 PVsyst Li to Co. Ltd (Th Page 4/7
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PVsyst V7.2.6
VC3, Simulation date:

Project: UACJ Solar Rooftop Project
Variant: UACJ Solar Rooftop - Hot Rolling (Left)

GREENERGY

22/09/21 12:48
with v7.2.6

Main resuits

System Production
Produced Energy

4079614 kWhlyear Specific production 1392 kWh/kWplyear
Performance Ratio PR 79.91 %
N d producti (per d kWp) Performance Ratio PR

Normalized Fnergy [kWhkWp'day|

T T T T T T T T T T

Le: Collection Loss (PV-array losses) 0.84 kWh/kWp/day
0.12 KWhikWpiday
381 KWh/kWplg

3 T T T T T T T T T T T
Bl rr rerfomance Ratio (v1/ i) 0799

Mar  Apr May Jun Jul Aug Sep Oct Nov Dec

Mar  Apr  May Jun Jul  Aug Sep Oct Nov Dec

Project: UACJ Solar Rooftop Project
Variant: UACJ Solar Rooftop - Hot Rolling (Left)

Bal and main It

GlobHor DiffHor T_Amb Globinc GlobEff EArmay E_Grid PR

kwh/m? kWh/m* °C kWh/m? kWh/m? kWh kWh ratio
January 147.9 66.99 26.16 147.4 1424 359751 348710 0.807
February 132.6 75.29 27.26 1324 127.8 322065 312235 0.805
March 159.1 82.71 28.44 158.8 153.4 381705 369871 0.795
April 158.0 81.74 29.19 157.9 152.6 377039 365150 0.789
May 156.3 82.31 29.31 156.3 151.0 375164 363569 0.794
June 151.9 82.14 28.78 151.8 146.6 365710 354359 0.797
July 1511 83.52 28.84 151.2 146.0 363965 352468 0.796
August 142.3 85.59 28.70 142.3 137.4 344123 333304 0.799
September 129.4 71.97 27.66 129.3 1249 312246 302175 0.798
October 135.3 73.41 27.48 134.9 1304 326620 316126 0.799
November 1374 65.56 26.71 137.0 1324 334309 323718 0.806
December 143.5 59.53 26.53 143.0 138.2 348837 337929 0.807
Year 1745.0 910.76 27.93 17424 1683.0 4211534 4079614 0.799
Legends
GlobHor  Global horizontal irradiation EArray Effective energy at the output of the array
DiffHor Horizontal diffuse irradiation E_Grid Energy injected into grid
T_Amb Ambient Temperature PR Performance Ratio
Globinc Global incident in coll. plane
GlobEff Effective Global, corr. for IAM and shadings

22/09/21 PVsyst Li to G %(T‘ Co. Ltd (Thai Page 5/7

Loss diagram

GREENERGY

Global horizontal Irradiation

Giobal Incident In coll. plane
IAM factor on global

Soiling loss factor

1683 kWh/m? * 13998 m? coll. Effective Irradiation on collectors

efficiency at STC = 20.95% PV conversion

4936712 kWh Array nominal energy (at STC effic.)

PV loss due to irradiance level

PV loss due to temperature

LID - Light induced degradation
Mismatch loss, modules and strings
Ohmic wiring loss

Mixed orientation mismatch loss
Array virtual energy at MPP

Inverter Loss during operation (efficiency)
Inverter Loss over nominal inv. power
Inverter Loss due to max. input current
Inverter Loss over nominal inv. voltage
Inverter Loss due to power threshold
Inverter Loss due to voltage threshold
Night consumption

Available Energy at Inverter Output

4211534 kWh

4144738 kWh

AC ohmic loss

Medium voltage transfo loss
MV line ohmic loss

Energy Injected Into grid

4079614 kWh
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Project: UACJ Solar Rooftop Project

sl GREENERGY
us . . | Sl ———
==' Variant: UACJ Solar Rooftop - Hot Rolling (Left)
PVsyst V7.2.6
VC3, Simulation date:
22/09/21 12:48
with v7.2.6
Special graphs
Dally Input/Output diagram
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PVsyst - Simulation report
Grid-Connected System

Project: UACJ Solar Rooftop Project

Variant: UACJ Solar Rooftop - Hot Rolling (Right)
No 3D scene defined, no shadings
System power: 1274 kWp
UACJ, Rayong, Thailand - Thailand

Author
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: Project: UACJ Solar Rooftop Project

g ii& GREENERGY
[ \ g T T o wren
E:I Variant: UACJ Solar Rooftop - Hot Rolling (Right)
PVsyst V7.2.6
VC4, Simulation date:
22/09/21 12:49
with v7.2.6
Project summary
Geographical Site Situation Project settings
UACJ, Rayong, Thalland Latitude 12.95 °N Albedo 0.20
Thailand Longitude 101.10 °E
Altitude 109 m
Time zone UTC+7
Meteo data
UACJ, Rayong, Thailand
Meteonorm 7.3 (1891-2010), Sat=62% - Synthetic
Sy summary
Grid-Connected System No 3D scene defined, no shadings
PV Field Orientation Near Shadings User’'s needs
Fixed planes 2 orientations No Shadings Unlimited load (grid)
Tilts/azimuths 3/105°
3/-75°
System information
PV Array Inverters
Nb. of modules 2800 units Nb. of units 10 units
Pnom total 1274 kWp Pnom total 1000 kWac
Pnom ratio 1.274
Results summary
[ Produced Energy 1795979 kWh/year Specific production 1410 kWh/kWplyear Perf. Ratio PR 80.78 %
Table of e
Project and results summary 2
PV Array CI System losses 3
Main results o 5
Lossdiagram ~ - - 6
Special graphs ~ e T
22/09/21 PVsyst Li to %(‘r Co. Ltd (Thai Page 2/7

Project: UACJ Solar

Rooftop Project

GREENERGY
G Variant: UACJ Solar Rooftop - Hot Rolling (Right) N e emmeam
PVsyst V7.2.6
VC4, Simulation date:
22/09/21 12:49
with v7.2.6
G | parameters
Grid-Connected System No 3D scene defined, no shadings
PV Field Orientation
Orlentation Sheds configuration Models used
Fixed planes 2 orientations No 3D scene defined Transposition Perez
Tilts/azimuths 3/105° Diffuse Perez, Meteonorm
3/-715° Circumsolar with diffuse
Horizon Near Shadings User's needs
Free Horizon No Shadings Unlimited load (grid)
PV Array Characteristics
PV module Inverter
Manufacturer Next Energy & Resources Manufacturer Sungrow
Model NER144M455L-MC Model SG110CX
(Custom parameters definition) (Custom parameters definition)
Unit Nom. Power 455 Wp Unit Nom. Power 100 kWac
Number of PV modules 2800 units Number of inverters 10 units
Nominal (STC) 1274 kWp Total power 1000 kWac
Modules 140 Strings x 20 In series Operating voltage 200-1000 V
At operating cond. (50°C) Max. power (=>45°C) 110 kWac
Pmpp 1170 kWp Pnom ratio (DC:AC) 1.27
U mpp 753V
I mpp 1554 A
Total PV power Total inverter power
Nominal (STC) 1274 kWp Total power 1000 kWac
Total 2800 modules Nb. of inverters 10 units
Module area 6086 m* Pnom ratio 127
Cell area 5528 m*
Array |
Array Solling Losses Thermal Loss factor DC wiring losses
Loss Fraction 3.0% Module g to Global array res. 13 mQ
Uc (const) 20.0 Wim*K Loss Fraction 2.5 % at STC
Uv (wind) 0.0 Wim*K/m/s
LID - Light induced Degradation Module Quality Loss Module mismatch losses
Loss Fraction 32% Loss Fraction 0.0 % Loss Fraction 1.0 % at MPP
Strings Mismatch loss
Loss Fraction 03 %
1AM loss factor
Incidence effect (IAM): User defined profile
[ o ES s° | e | 70° 75 | a0 8 | s |
[ 1000 | 1000 | 1000 | 1000 | o099 | o0974 | 0835 | 085 | 0000 |
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B Project: UACJ Solar Rooftop Project
iii: Variant: UACJ Solar Rooftop - Hot Rolling (Right)

PVsyst V7.2.6
VC4, Simulation date:
22/09/21 12:49

with v7.2.6

GREENERGY

AC wiring |

Inv. output line up to Injection point
Inverter voltage

Loss Fraction

Inverter: SG110CX

Wire section (10 Inv.) Copper 10 x 3 x 70 mm?
Average wires length 48 m

400 Vac tri
1.01 % at STC

22/09/21 PVsyst Li to %(T‘ i

Co. Ltd (Thail
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Project: UACJ Solar

Variant: UACJ Solar Rooftop - Hot Rolling (Right)

PVsyst V7.2.6
VC4, Simulation date:

22/09/21 12:49
with v7.2.6

Rooftop Project "/ GREENERGY

System Production
Produced Energy

1795979 kWhiyear

lized productions (per d kWp)

Specific production 1410 kWh/kWplyear
Performance Ratio PR 80.78 %

Performance Ratio PR

Energy (KWhkWp day]

T T T T T T T T T T
0.84 KWh/KWp/day
0.08 KWh/kWpiday
3.86 KWh/kWpig

Mar  Apr  May Jun Jul  Aug Sep Oct Nov Dec

T T T T T T T T T T T
B ~R Performance Ratio (v /Y1) 0.808 E

Perfurmance Ratio PR

Mar  Apr May Jun Jul  Aug Sep Oct Nov

Bal and main it

GlobHor DiffHor T_Amb Globinc GlobEff EArray E_Grid PR

kwh/m?* kWh/m?* °c kWh/m?* KWh/m?* kWh kWh ratio
January 147.9 66.99 26.16 148.2 1432 157221 154059 0.816
February 132.6 75.29 27.26 132.7 128.1 140287 137491 0.814
March 159.1 82.71 28.44 159.2 153.8 166338 162927 0.803
April 158.0 81.74 29.19 157.9 152.6 163905 160457 0.797
May 156.3 82.31 29.31 156.2 150.9 163019 159691 0.802
June 151.9 82.14 28.78 151.9 146.7 159118 155835 0.805
July 151.1 83.52 28.84 151.0 145.8 158052 154738 0.805
August 142.3 85.59 28.70 1421 1372 149389 146300 0.808
September 129.4 71.97 27.66 129.3 124.9 135781 132930 0.807
October 135.3 73.41 27.48 135.3 130.8 142391 139407 0.809
November 137.4 65.56 26.71 1375 132.9 145855 142808 0.815
December 143.5 59.53 26.53 143.8 138.9 152460 149336 0.815
Year 1745.0 910.76 27.93 1745.2 1685.7 1833816 1795979 0.808
Legends
GlobHor  Global horizontal irradiation EArmay Effective energy at the output of the armay
DiffHor Horizontal diffuse irradiation E_Grid Energy injected into grid
T_Amb Ambient Temperature PR Performance Ratio
Globinc Global incident in coll. plane
GlobEff Effective Global, corr. for IAM and shadings

22/09/21 PVsyst Li to G gy (Th Co. Ltd (Thail Page 5/7




Project: UACJ Solar Rooftop Project

Variant: UACJ Solar Rooftop - Hot Rolling (Right)

1686 kWh/m? * 6086 m? coll.

GREENERGY

Loss diagram

Global horizontal Irradiation
Global incident in coll. plane

1AM factor on global
Soiling loss factor

Effective irradiation on collectors

efficiency at STC =

20.95% PV conversion

2149827 kWh

1833816 kWh

1804723 kWh

1795979 kWh

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

PV loss due to temperature

LID - Light induced degradation
Mismatch loss, modules and strings
Ohmic wiring loss

Mixed orientation mismatch loss
Array virtual energy at MPP

Inverter Loss during operation (efficiency)
Inverter Loss over nominal inv. power
Inverter Loss due to max. input current
Inverter Loss over nominal inv. voltage
Inverter Loss due to power threshold
Inverter Loss due to voltage threshold
Night consumption

Available Energy at Inverter Output

AC ohmic loss
Energy injected into grid

22/09/21

Co. Ltd (Thai

PVsyst V7.2.6
VC4, Simulation date:

Project: UACJ Solar Rooftop Project
Variant: UACJ Solar Rooftop - Hot Rolling (Right)

8000 T

GREENERGY

Special graphs
Daily Input/Output dlagram
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Version 7.2.6 s Project: UACJ Solar Rooftop Project GREENERGY

# [ » f p—— L Variant: UACJ Solar Rooftop - Office N ot
: SYS1 ruorzs

VC?7, Simulation date:

¥

22/09/21 12:26
with v7.2.6
Project summary
PVsyst - Simulation report Geographical Site Sttuation Project settings
UACJ, Rayong, Thalland Latitude 12.95 °N Albedo 0.20
. Thailand Longitude 101.10 °E
Grid-Connected System Alttude 109 m
Time zone uTC+7
Project: UACJ Solar Rooftop Project Meteo data
UACJ, Rayong, Thailand
Variant: UACJ Solar Rooftop - Office Meteonom 7.3 (1891-2010), Sat=62% - Synthetic
No 3D scene defined, no shadings
System power: 127 kWp Sy summary
UACJ, Rayong, Thailand - Thailand Grid-Connected System No 3D scene defined, no shadings
PV Field Orientation Near Shadings User’'s needs
Fixed plane No Shadings Unlimited load (grid)
Tilt/Azimuth 3/105°
System information
PV Amray Inverters
Nb. of modules 280 units Nb. of units 1 Unit
Pnom total 127 kWp Pnom total 100 kWac
Pnom ratio 1.274
Results summary
Produced Energy 178366 kWhly p 1400 kWh/kWplyear Perf. Ratio PR 80.47 %
Table of
Project and results summary R 2
General PV Array Cl System losses |
Main results 5
Loss diagram o . — 6
Special graphs . e . o 7
Author
22/09121 PVsyst Li to Greenergy (Th Co. Ltd (Thaik Page 217
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Project: UACJ Solar Rooftop Project

|l:l“: GREENERGY
e Variant: UACJ Solar Rooftop - Office T
PVsyst V7.2.6
VC?7, Simulation date:
22/09/21 12:26
with v7.2.6
General parameters
Grid-Connected System No 3D scene defined, no shadings
PV Field Orientation
Orientation Sheds configuration Models used
Fixed plane No 3D scene defined Transposition Perez
Til/Azimuth 3/105° Diffuse Perez, Meteonorm
Circumsolar with diffuse
Horizon Near Shadings User's needs
Free Horizon No Shadings Unlimited load (grid)
PV Array Characteristics
PV module Inverter
Manufacturer Next Energy & F Sungrow
Model NER144M455L-MC Model SG110CX
(Custom parameters definition) (Custom parameters definition)
Unit Nom. Power 455 Wp Unit Nom. Power 100 kWac
Number of PV modules 280 units Number of inverters 1 unit
Nominal (STC) 127 kWp Total power 100 kWac
Modules 20 Strings x 14 In series Operating voltage 200-1000 V
At operating cond. (50°C) Max. power (=>45°C) 110 kWac
Pmpp 117 KkWp Pnom ratio (DC:AC) 1.27
U mpp 527 v
I mpp 222 A
Total PV power Total inverter power
Nominal (STC) 127 kWp Total power 100 kWac
Total 280 modules Nb. of inverters 1 Unit
Module area 609 m* Pnom ratio 1.27
Cell area 553 m?
Array |
Array Soiling Losses Thermal Loss factor DC wiring losses
Loss Fraction 3.0% Module g to Global array res. 66 mQ
Uc (const) 20.0 W/im*K Loss Fraction 2.5 % atSTC
Uv (wind) 0.0 Wim*K/m/s
LID - Light Induced Degradation Module Quality Loss Module mismatch losses
Loss Fraction 32% Loss Fraction 0.0 % Loss Fraction 1.0 % at MPP
Strings Mismatch loss
Loss Fraction 03 %
1AM loss factor
Incidence effect (IAM): User defined profile
| o | s | s [ e [ 70 | 75 80° 8s° | e0m |
[ 1000 | 1000 | 1000 | 1000 | 08 | o874 | 09835 | 085 | 0000 B
22/09/21 PVsyst Licensed to gy (Th Co. Ltd (Thai Page 377
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Project: UACJ Solar Rooftop Project
EE= Variant: UACJ Solar Rooftop - Office

PVsyst V7.2.6
VC7, Simulation date:
22/09/21 12:26

with v7.2.6

AC wiring |

. GREENERGY

Inv. output line up to Injection point
Inverter voltage 400 Vac tri

Loss Fraction 1.01 % at STC
Inverter: SG110CX

Wire section (1 Inv.) Copper 1 x 3 x 70 mm?*
Wires length 48 m

22/09/21 PVsyst Li to Greenergy (Th Co. Ltd (Thai
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PVsyst V7.2.6
VC7, Simulation date:
22/09/21 12:26

with v7.2.6

Project: UACJ Solar Rooftop Project
Variant: UACJ Solar Rooftop - Office

System Production
Produced Energy

178366 kWh/year

p (per

d kWp)

Specific production
Performance Ratio PR

GREENERGY

1400 KWh/KWplyear
80.47 %

Performance Ratio PR

L T T T T T T
Lc: Collection Loss (PV-array losses)

Normalized Inergy [KWh kWi day]
©

Mar  Apr  May Jun Jul

T T T
0.83 KWhikWp/day
0.1 kKWhkWp/day
3 84 KWhH/KWp

Aug  Sep Oct Nov

T
. -

T T T T T T T T T
R Performance Ralio (YT /Y1) 0805

Mar  Apr May Jun Jul Aug Sep Oct Nov Dec

Project: UACJ Solar Rooftop Project
Variant: UACJ Solar Rooftop - Office

PVsyst V7.2.6
VC7, Simulation date:
22/09/21 12:26

with v7.2.6

Loss diagram

GREENERGY

Global horizontal Irradiation

Global incident in coll. plane
1AM factor on global
Soiling loss factor

1681 kWh/m* * 609 m? coll. Effective Irradiation on collectors

efficiency at STC = 20.95% PV conversion

214326 kWh Array nominal energy (at STC effic.)

PV loss due to irradiance level

PV loss due to temperature

LID - Light induced degradation
Mismatch loss, modules and strings
Ohmic wiring loss

Array virtual energy at MPP

Inverter Loss during operation (efficiency)
Inverter Loss over nominal inv. power
Inverter Loss due to max. input current
Inverter Loss over nominal inv. voltage
Inverter Loss due to power threshold
Inverter Loss due to volitage threshold
Night consumption

Avallable Energy at Inverter Output

182861 kWh

179229 kWh

AC ohmic loss
Energy Injected Into grid

178366 kWh

Bal

GlobHor DiffHor T_Amb Globinc GlobEff EArray E_Grid PR
kwWh/m* kWh/m* °Cc kWh/m? KWh/m? kWh kWh ratio

January 147.9 66.99 26.16 146.7 141.7 15567 15196 0.813

February 132.6 75.29 27.26 1321 127.6 13979 13647 0.811

March 159.1 8271 28.44 158.4 153.0 16561 16156 0.801

April 158.0 81.74 29.19 157.9 152.6 16395 15983 0.794

May 156.3 82.31 29.31 156.4 151.1 16320 15919 0.799

June 151.9 82.14 28.78 151.7 146.5 15890 15499 0.802

July 151.1 83.52 28.84 151.4 146.2 15842 15445 0.801

August 142.3 85.59 28.70 142.5 137.6 14983 14613 0.805

September 129.4 71.97 27.66 129.3 124.8 13574 13232 0.804

October 135.3 73.41 27.48 134.6 130.0 14166 13812 0.805

November 1374 65.56 26.71 136.6 132.0 14489 14132 0.812

December 143.5 59.53 26.53 142.3 137.5 15095 14730 0.813

Year 1745.0 910.76 27.93 1739.8 1680.6 182861 178366 0.805

Legends

GlobHor  Global horizontal irradiation EArray Effective energy at the output of the amay

DiffHor Horizontal diffuse irradiation E_Grid Energy injected into grid

T_Amb Ambient Temperature PR Performance Ratio

Globinc Global incident in coll. plane

GlobEff Effective Global, corr. for IAM and shadings

22/09/21 PVsyst Li to gg(‘l" Co. Ltd (Thai Page 5/7
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Project: UACJ Solar Rooftop Project

uad GREENERGY =
S Variant: UACJ Solar Rooftop - Office Tm— : ;;i‘.’ 3 ~ '(~a
PVsyst V7.2.6 ' ==l. - \ - 1
VC?7, Simulation date: . il F A TR
22/09/21 12:26
with v7.2.6
Special graphs
Daity InputiOutput diagram PVsyst - Simulation report
800 T T T T T T o T
° Values from 01/01 to 31/12 Qﬂf © J Grid_ConneCted System
700 —
1 Project: UACJ Solar Rooftop Project
600 —
= ] Variant: UACJ Solar Rooftop - UT1
£ s00 o No 3D scene defined, no shadings
z System power: 127 kWp
£ 400 s UACJ, Rayong, Thailand - Thailand
i—i 300 _
200 —
& |
100 cPdPD 1
0 L | i | F? | L
2 4 6 8 10
Global incident in coll. plane [kWh/m?*/day]
System Output Power Distribution
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4000 ]
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Power injected into grid [kW]
Author
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Project: UACJ Solar Rooftop Project

.é'eé GREENERGY
5 e e searon
{::- Variant: UACJ Solar Rooftop - UT1
PVsyst V7.2.6
VC8, Simulation date:
22/09/21 12:27
with v7.2.6
Project summary
Geographical Site Situation Project settings
UACJ, Rayong, Thailand Latitude 12.95 °N Albedo 0.20
Thailand Longitude 101.10 °E
Altitude 109 m
Time zone UTC+7
Meteo data
UACJ, Rayong, Thailand
Meteonorm 7.3 (1991-2010), Sat=62% - Synthetic
System summary
Grid-Connected System No 3D scene defined, no shadings
PV Field Orientation Near Shadings User’'s needs
Fixed plane No Shadings Unlimited load (grid)
Tilt/Azimuth 3/105°
System information
PV Armray Inverters
Nb. of modules 280 units Nb. of units 1 Unit
Pnom total 127 kWp Pnom total 100 kWac
Pnom ratio 1.274
R summary
Produced Energy 178366 kWh/year Specific production 1400 kWh/kWp/year Perf. Ratio PR 80.47 %
Table of contents
Project and results summary S . . 2
PV Armray Ch System losses ~ 3
Main results — R N N 5
Loss diagram S I R 6
Specialgraphs B 7
22/09/21 PVsyst Li to ,,7(r' Co. Ltd (Thail Page 2/7
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Project: UACJ Solar Rooftop Project

T _ GREENERGY
e Variant: UACJ Solar Rooftop - UT1 rmm—
PVsyst V7.2.6
VC8, Simulation date:
22/09/21 12:27
with v7.2.6
General parameters
Grid-Connected System No 3D scene defined, no shadings
PV Field Orientation
Orientation Sheds configuration Models used
Fixed plane No 3D scene defined Transposition Perez
TitYAzimuth 3/105° Diffuse Perez, Meteonorm
Circumsolar with diffuse
Horizon Near Shadings User's needs
Free Horizon No Shadings Unlimited load (grid)
PV Array Characteristics
PV module Inverter
Manufacturer Next Energy & Resources Manufacturer Sungrow
Model NER144M455L-MC Model SG110CX
(Custom parameters definition) (Custom parameters definition)
Unit Nom. Power 455 Wp Unit Nom. Power 100 kWac
Number of PV modules 280 units Number of inverters 1 unit
Nominal (STC) 127 kWp Total power 100 kWac
Modules 20 Strings x 14 In series Operating voltage 200-1000 V
At operating cond. (50°C) Max. power (=>45°C) 110 kWac
Pmpp 117 kWp Pnom ratio (DC:AC) 1.27
U mpp 527 v
I mpp 222 A
Total PV power Total inverter power
Nominal (STC) 127 kWp Total power 100 kWac
Total 280 modules Nb. of inverters 1 Unit
Module area 609 m* Pnom ratio 1.27
Cell area 553 m*
Array |
Array Soiling Losses Thermal Loss factor DC wiring losses
Loss Fraction 3.0% Module g to Global array res. 66 mQ
Uc (const) 20.0 WimK Loss Fraction 25 % atSTC
Uv (wind) 0.0 Wim*K/m/s
LID - Light induced Degradation Module Quality Loss Module mismatch losses
Loss Fraction 32% Loss Fraction 0.0 % Loss Fraction 1.0 % at MPP
Strings Mismatch loss
Loss Fraction 03 %
1AM loss factor
Incidence effect (LAM): User defined profile
[ o [ s [ so0 [ e | 70 75 | eor 85" | oo
[ 1000 | 1000 | 1000 | 1000 | 0999 | 0974 | 0935 | 0859 | 0000
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Project: UACJ Solar Rooftop Project
e Variant: UACJ Solar Rooftop - UT1

PVsyst V7.2.6
VC8, Simulation date:
22/09/21 12:27

with v7.2.6

GREENERGY

[ Gl

AC wiring I

Inv. output line up to Injection point
Inverter voltage

Loss Fraction

Inverter: SG110CX

Wire section (1 Inv.) Copper 1 x 3 x 70 mm*
Wires length 48 m

400 Vac tri
1.01 % at STC

22/09/21 PVsyst Li to Greenergy (Th
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U

Project: UACJ Solar Rooftop Project
Variant: UACJ Solar Rooftop - UT1

PVsyst V7.2.6
VC8, Simulation date:

22/09/21 12:27
with v7.2.6

System Production
Produced Energy

178368 kWhiyear

d productions (per installed kW)

Main resuits

GREENERGY

Specific production

Performance Ratio PR 80.47 %

Performance Ratio PR

1400 KWh/KWplyear

T T T T T T T T T T
0.83 KWh/kWp/day
0.1 KWhKWpiday
3.84 KWhH/KWprg

Mar  Apr  May Jun Jul  Aug Sep Oct Nov Dec

T T T T T T T T T
Il ~R Peroimance Ratio (v / i) 0.805

Perfurmance Ratio PR

Apr May Jun  Jul Aug Sep

Oct

Nov Dec

Bal and main

GlobHor DiffHor T_Amb Globinc GlobEff EArray E_Grid PR

kWh/m* kWh/m* °C KWh/m* kWh/m? kWh kWh ratio
January 147.9 66.99 26.16 146.7 1417 15567 15196 0.813
February 132.6 75.29 27.26 132.1 127.6 13979 13647 0.811
March 159.1 82.71 28.44 158.4 153.0 16561 16156 0.801
April 158.0 81.74 29.19 157.9 152.6 16395 15983 0.794
May 156.3 82.31 29.31 156.4 151.1 16320 15919 0.799
June 151.9 82.14 28.78 161.7 146.5 15890 15499 0.802
July 151.1 83.52 28.84 151.4 146.2 15842 15445 0.801
August 142.3 85.59 28.70 1425 137.6 14983 14613 0.805
September 129.4 71.97 27.66 129.3 124.8 13574 13232 0.804
October 135.3 73.41 27.48 134.6 130.0 14166 13812 0.805
November 1374 65.56 26.71 136.6 132.0 14489 14132 0.812

143.5 59.53 26.53 142.3 1375 15095 14730 0.813
Year 1745.0 910.76 27.93 1739.8 1680.6 182861 178366 0.805
Legends
GlobHor  Global horizontal iradiation EArray Effective energy at the output of the array
DiffHor Horizontal diffuse irradiation E_Grid Energy injected into grid
T_Amb Ambient Temperature PR Performance Ratio
Globinc Global incident in coll. plane
GlobEff Effective Global, corr. for IAM and shadings
22/09/21 PVsyst Li to G gy (Th Co. Ltd (Thail Page 5/7
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Project: UACJ Solar Rooftop Project
1] Variant: UACJ Solar Rooftop - UT1
PVsyst V7.2.6

GREENERGY

£55
/1
as

VC8, Simulation date:

22/09/21 12:27
with v7.2.6

1681 kWh/m* * 609 m* coll.

efficiency at STC = 20.95%

214326 kWh

182861 kWh

179229 kWh

N -0.481%

178366 kWh

Loss diagram

Global horizontal irradiation

Global incident in coll. plane
1AM factor on global

Soiling loss factor
Effective Irradiation on collectors

PV conversion

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

PV loss due to temperature

LID - Light induced degradation
Mismatch loss, modules and strings
Ohmic wiring loss

Array virtual energy at MPP

Inverter Loss during operation (efficiency)
Inverter Loss over nominal inv. power
Inverter Loss due to max. input current
Inverter Loss over nominal inv. voltage
Inverter Loss due to power threshold
Inverter Loss due to voltage threshold
Night consumption

Avallable Energy at Inverter Output

AC ohmic loss
Energy Injected Into grid

22/09/21

PVsyst Li
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Project: UACJ Solar Rooftop Project

sl ' GREENERGY
e Variant: UACJ Solar Rooftop - UT1 rmm—
PVsyst V7.2.6
VC8, Simulation date:
22/09/21 12:27
with v7.2.6
Special graphs
Dally Input/Output diagram
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System Output Power Distribution
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@PVsysT

PVsyst - Simulation report
Grid-Connected System

Project: UACJ Solar Rooftop Project

Variant: UACJ Solar Rooftop - UT2 & Waste Storage
No 3D scene defined, no shadings
System power: 382 kWp
UACJ, Rayong, Thailand - Thailand

Author

-43-

Version 7.2.6 ‘gl Project: UACJ Solar Rooftop Project GREENERGY
) o v et soursi
{:.l Variant: UACJ Solar Rooftop - UT2 & Waste Storage

PVsyst V7.2.6
VC6, Simulation date:
22/09/21 12:25
with v7.2.6
Project summary
Geographical Site Situation Project settings
UACJ, Rayong, Thalland Latitude 12.95 °N Albedo 0.20
Thailand Longitude 101.10 °E
Altitude 109 m
Time zone uTC+7
Meteo data
UACJ, Rayong, Thailand
Meteonorm 7.3 (1991-2010), Sat=62% - Synthetic
Sy summary
Grid-Connected System No 3D scene defined, no shadings
PV Field Orientation Near Shadings User's needs
Fixed planes 2 orientations No Shadings Unlimited load (grid)
Tilts/azimuths 3/105°
3/-75°
System information
PV Amray Inverters
Nb. of modules 840 units Nb. of units 3 units
Pnom total 382 kWp Pnom total 300 kWac
Pnom ratio 1.274
Results summary
Produced Energy 538155 fy p 1408 kWh/kWplyear Perf. Ratio PR 80.79 %
Table of contents
Project and results summary B 2
PV Array Cl System losses 3
Main results . , 5
Loss diagram 6
Special graphs 7
22/00/21 PVsyst Li to Greenergy (Th Co. Ltd (Thailand) Page 2/7




Project: UACJ Solar Rooftop Project

T C GREENERGY
# SR A
g:. Variant: UACJ Solar Rooftop - UT2 & Waste Storage
PVsyst V7.2.6
VC6, Simulation date:
22/09/21 12:25
with v7.2.6
G ral parameters
Grid-Connected System No 3D scene defined, no shadings
PV Field Orientation
Orlentation Sheds configuration Models used
Fixed planes 2 orientations No 3D scene defined Transposition Perez
Tilts/azimuths 3/105° Diffuse Perez, Meteonorm
3/-715° Circumsolar with diffuse
Horizon Near Shadings User's needs
Free Horizon No Shadings Unlimited load (grid)
PV Array Characteristics
PV module Inverter
Manufacturer Next Energy & Resources Manufacturer Sungrow
Model NER144M455L-MC Model 8G110CX
(Custom parameters definition) (Custom parameters definition)
Unit Nom. Power 455 Wp Unit Nom. Power 100 kWac
Number of PV modules 840 units Number of inverters 3 units
Nominal (STC) 382 kWp Total power 300 kWac
Modules 42 Strings x 20 In series Operating voltage 200-1000 V
At operating cond. (50°C) Max. power (=>45°C) 110 kWac
Pmpp 351 kWp Pnom ratio (DC:AC) 127
U mpp 753V
| mpp 466 A
Total PV power Total inverter power
Nominal (STC) 382 kWp Total power 300 kWac
Total 840 modules Nb. of inverters 3 units
Module area 1826 m* Pnom ratio 1.27
Cell area 1658 m*
Array |
Array Soiling Losses Thermal Loss factor DC wiring losses
Loss Fraction 3.0% Module g to i Global array res. 45 mQ
Uc (const) 20.0 WimK Loss Fraction 2.5 % at STC
Uv (wind) 0.0 W/im*K/m/s
LID - Light induced Degradation Module Quality Loss Module mismatch losses
Loss Fraction 32% Loss Fraction 00 % Loss Fraction 1.0 % at MPP
Strings Mismatch loss
Loss Fraction 0.3 %
1AM loss factor
Incidence effect (IAM): User defined profile
0 [ s [ s | e | 7o | ] e [ e s0° |
1000 | 1000 | 1000 | 1000 | 099 | o0e74 | 0935 | o089 | 0000 |
22/09/21 PVsyst Li to Gi gy (Th ) Co. Ltd (Thail Page 3/7
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Project: UACJ Solar Rooftop Project

. GREENERGY
ae Variant: UACJ Solar Rooftop - UT2 & Waste Storage N e
PVsyst V7.2.6
VC6, Simulation date:
22/09/21 12:25
with v7.2.6
AC wiring |
Inv. output line up to Injection point
Inverter voltage 400 Vac tri
Loss Fraction 1.01 % at STC
Inverter: SG110CX
Wire section (3 Inv.) Copper 3 x 3 x 70 mm?
Average wires length 48 m
22/09721 PVsyst Li to G (Th Co. Ltd (Thail Page 4/7
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PVsyst V7.2.6
VC6, Simulation date:
22/09/21 12:25

with v7.2.6

Project: UACJ Solar Rooftop Project
Variant: UACJ Solar Rooftop - UT2 & Waste Storage

System Production
Produced Energy

GREENERGY

Main K
538155 kWh/year Specific production 1408 kWh/kWplyear
Performance Ratio PR 80.79 %
(per kWp) Performance Ratio PR

T T T T T

Normalized Frergy [kWhkWp day]
©

Mar  Apr  May Jun

Le: Collection Loss (PV-array losses)

T T T T T 12
0.84 kWhikWp/day 1.1
0.08 kWh/kWpiday
386 KWh/KWprg

T T T T

Jul Aug  Sep

Mar  Apr  May Jun

T
Bl Fr Peromance Ratio (vf/ Y1) 0808

Jul

T T T T T

Aug Sep Oct Nov Dec

Project: UACJ Solar Rooftop Project
Variant: UACJ Solar Rooftop - UT2 & Waste Storage

PVsyst V7.2.6
VC6, Simulation date:
22/09/21 12:25

with v7.2.6

Loss diagram

GREENERGY

Global horizontal Irradiation

Giobal Incident In coll. plane
1AM factor on global
Soiling loss factor

1683 kWh/m? * 1826 m? coll. Effective Irradiation on collectors

efficiency at STC = 20.95% PV conversion

644090 kWh Array nominal energy (at STC effic.)

PV loss due to irradiance level

PV loss due to temperature

LID - Light induced degradation
Mismatch loss, modules and strings
Ohmic wiring loss

Mixed orientation mismatch loss
Array virtual energy at MPP

Inverter Loss during operation (efficiency)
Inverter Loss over nominal inv. power
Inverter Loss due to max. input current
Inverter Loss over nominal inv. voltage
Inverter Loss due to power threshold
Inverter Loss due to voltage threshold
Night consumption

Available Energy at Inverter Output

549489 kWh

540771 kWh

AC ohmic loss
Energy Injected Into grid

538155 kWh

Bal

GlobHor DiffHor T_Amb Giobinc GlobEff EAmmay E_Grid PR
kWh/m?* kWh/m* °C kWh/m? kWh/m? kWh kWh ratio

January 147.9 66.99 26.16 147.5 1425 46971 46027 0.816

February 132.6 75.29 27.26 1324 1279 42027 41190 0814

March 159.1 82.71 28.44 158.8 1534 49813 48793 0.804

April 158.0 81.74 29.19 157.9 152.6 49183 48148 0.798

May 156.3 82.31 29.31 156.3 151.0 48930 47930 0.802

June 151.9 82.14 28.78 151.8 146.6 47707 46724 0.805

July 151.1 83.52 28.84 151.1 146.0 47464 46469 0.804

August 142.3 85.59 28.70 1423 1374 44874 43947 0.808

September 1294 71.97 27.66 129.3 124.9 40729 39874 0.807

October 135.3 73.41 2748 135.0 1304 42622 41728 0.809

November 1374 65.56 26.71 1371 1325 43631 42719 0.815

D 143.5 59.53 26.53 143.1 138.3 45539 44607 0.815

Year 1745.0 910.76 27.93 1742.8 1683.5 549489 538155 0.808

Legends

GlobHor  Global horizontal irradiation EArmay Effective energy at the output of the array

DiffHor  Horizontal diffuse irradiation E_Grid Energy injected into grid

T_Amb Ambient Temperature PR Performance Ratio

Globinc Global incident in coll. plane

GlobEff Effective Global, corr. for IAM and shadings

22/09/21 PVsyst Licer to G rgy (Th Co. Ltd (Thail Page 5/7
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Project: UACJ Solar Rooftop Project

.a GREENERGY
wmal 0 R emersoumen
E:l Variant: UACJ Solar Rooftop - UT2 & Waste Storage
PVsyst V7.2.6
VCB, Simulation date:
22/09/21 12:25
with v7.2.6
Special graphs
Dally Input/Output diagram
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PVsyst - Simulation report
Grid-Connected System

Project: UACJ Solar Rooftop Project

Variant: UACJ Solar Rooftop - Warehouse
No 3D scene defined, no shadings
System power: 1019 kWp
UACJ, Rayong, Thailand - Thailand

Author
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Project: UACJ Solar Rooftop Project Project: UACJ Solar Rooftop Project

wall ¥ GREENERGY
wen g . [ ——
'.==| Variant: UACJ Solar Rooftop - Warehouse a:. Variant: UACJ Solar Rooftop - Warehouse
PVsyst V7.2.6 PVsyst V7.2.6
VCS5, Simulation date: VC5, Simulation date:
22/09/21 12:23 22/09/21 12:23
with v7.2.6 with v7.2.6
Project summary General p ters
Geographical Site Situation Project settings Grid-Connected System No 3D scene defined, no shadings
UACJ, Rayong, Thalland Latitude 12.95 °N Albedo 0.20
Thellasd Locighiido 101.10 *E PV Field Orientation
o 1 00 Orientation Sheds configuration Models used
Time UTCH7 Fixed planes 2 orientations No 3D scene defined Transposition Perez
Tilts/azimuths 3/-165 ° Diffuse Perez, Meteonorm
Meteo data 3/15° Circumsolar with diffuse
UACJ, Rayong, Thailand
i Horizon Near Shadings User's needs
Meteonorm 7.3 (1991-2010), Sat=62% - Synthetic Free N No Shadings Unl load (grid)
Sy summary
Grid-Connected System No 3D scene defined, no shadings PV Array Characteristics
- PV module Inverter
::;::‘:ﬁsn 2 ori N No s';:d':.dlm 3;?"' load (grid) Manufacturer Next Energy & Resources Manufacturer Sungrow
by one 3'"[""1 85"' . ngs mited load (g Model NER144MA455L-MC Model SG110CX
3/15° (Custom parameters definition) (Custom parameters definition)
Unit Nom. Power 455 Wp Unit Nom. Power 100 kWac
System information Number of PV modules 2240 units Number of inverters 8 units
PV Array Inverters Nominal (STC) 1019 kWp Total power 800 kWac
Nb. of modules 2240 units Nb. of units 8 units Modules 112 Strings x 20 In series Operating voltage 200-1000 V
Pnom total 1019 kWp Pnom total 800 kWac At operating cond. (50°C) Max. power (=>45°C) 110 kWac
Pnom ratio 1.274 Pmpp 936 kWp Pnom ratio (DC:AC) 1.27
U mpp 753V
o | mpp 1243 A
R summary
Total PV power Total inverter power
Produced Energy 1410206 kWh/year Specific production 1384 KWh/kWplyear Perf. Ratio PR 79.57 % sl (5TC) 1018 KW b " 0
Total 2240 modules Nb. of inverters 8 units
Table of 1t Module area 4869 m* Pnom ratio 127
Cell
Project and results summary - _ 2 area “2z
PV Array CI System losses 3
Main results o . 5 Array |
Loss diagram 6
Special graphs I o 7 Array Solling Losses Thermal Loss factor DC wiring losses
i 9 ”*’ - Loss Fraction 3.0% Module g to Global array res. 17 mQ
Uc (const) 20.0 Wim*K Loss Fraction 2.5 % atSTC
Uv (wind) 0.0 W/m*K/m/s
LID - Light Induced Degradation Module Quality Loss Module mismatch losses
Loss Fraction 32% Loss Fraction 0.0 % Loss Fraction 1.0 % at MPP
Strings Mismatch loss
Loss Fraction 03 %
1AM loss factor
Incidence effect (IAM): User defined profile
[ o [ s | so0 ] e | o | s 80° 85° 90 |
[ 1000 | 1000 | 1000 | 1000 | 0999 | 0874 | 0935 | o089 | 0000 |
22/00/21 PVsyst Lice to G rgy (Th Co. Ltd (Thai Page 217 22/09/21 PVsyst Li to G “'gy('l" Co. Ltd (Thai Page 3/7
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Project: UACJ Solar Rooftop Project Project: UACJ Solar Rooftop Project

l'i GREENERGY GREENERGY
o R s . RO——
§{=l Variant: UACJ Solar Rooftop - Warehouse Variant: UACJ Solar Rooftop - Warehouse

PVsyst V7.2.6 PVsyst V7.2.6

VCS, Simulation date: VCS5, Simulation date:

22/09/21 12:23 22/09/21 12:23

with v7.2.6 with v7.2.6

AC wiring | "
Inv. output line up to MV transfo System Production
Inverter voltage 400 Vac tri Produced Energy 1410206 kWh/year Specific production 1384 kWh/kWplyear
Loss Fraction 1.01 % at STC Performance Ratio PR 79.57 %
Inverter: SG110CX
Wire section (8 Inv.) Copper 8 x 3 x 70 mm?*
Average wires length 48 m N d prod (peri kWp) Performance Ratio PR
w line up to lﬂjﬂcﬁoﬂ L T T T T T T T T T T T T T T T T T
MV Voltage 6.6 kV Le: Collection Loss (PV-array losses) 0.83 KWh/kWp/day - PR. Performance Ratio (Yf/Yr) . 0.798
. Ls nf " 0.14 KWh/kWpiday
Wires Copper 3 x 50 mm?* 3.79 KWh/kWp/d
Length 1169 m =
Loss Fraction 1.01 % at STC £
P
;
AC losses In transformers
MV transfo B
Grid voltage 6.6 kv
Operating losses at STC
Nom'nd power: atSTC 1002 kVA Mar Apr May Jul Aug  Sep Mar Apr  May Jun Jul Aug  Sep Oct Nov  Dec
Iron loss (24/24 Connexion) 1.00 kW
Loss Fraction 0.10 % at STC . -
Coils equivalent resistance 3x1.44mQ B s imsin
Loss Fraction 0.80 % at STC [ GlobHor DiffHor T_Amb Globinc GlobEff EAmay E_Grid PR
kWh/m* kWh/m* °C KWh/m? kWh/m* kWh kWh ratio
January 147.9 66.99 26.16 146.3 1413 124272 119940 0.804
February 132.6 75.29 27.26 131.6 1271 111439 107575 0.802
March 159.1 82.71 28.44 158.5 153.1 132566 127866 0.791
April 158.0 81.74 29.19 157.9 152.6 131131 126400 0.785
: May 156.3 82.31 29.31 156.8 1514 130851 126239 0.790
June 151.9 82.14 28.78 152.6 147.4 127808 123288 0.793
July 151.1 83.52 28.84 151.5 146.4 126892 122342 0.792
August 1423 85.59 28.70 1423 1374 119683 115423 0.796
September 129.4 71.97 27.66 129.0 124.6 108432 104476 0.794
October 135.3 73.41 27.48 134.5 130.0 113314 109202 0.796
November 1374 65.56 26.71 136.0 1314 115493 111362 0.803
D 143.5 59.53 26.53 141.7 137.0 120356 116092 0.804 |
Year 1745.0 910.76 27.93 1738.9 1679.6 1462237 1410206 0.796 J
Legends
GlobHor  Global horizontal irradiation EArray Effective energy at the output of the armay
DiffHor Horizontal diffuse irradiation E_Grid Energy injected into grid
T_Amb Ambient Temperature PR Performance Ratio
Globinc Global incident in coll. plane
GlobEff Effective Global, corr. for IAM and shadings
22/09/21 PVsyst Licensed to G rgy (Th Co. Ltd (Thail Page 47 22/09/21 PVsyst Li to G rgy (Th Co. Ltd (Thail Page 5/7




Project: UACJ Solar Rooftop Project
Variant: UACJ Solar Rooftop - Warehouse

1680 kWh/m? * 4869 m? coll.

efficiency at STC =

20.95%

1713608 kWh

1462237 kWh

1439062 kWh

1410206 kWh

N -0.483%

\) -1.045%
-0.490%

Loss diagram

GREENERGY

Global horizontal irradiation

Global incident in coll. plane
1AM factor on global
Soiling loss factor

Effective irradiation on collectors

PV conversion

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

PV loss due to temperature

LID - Light induced degradation
Mismatch loss, modules and strings
Ohmic wiring loss

Mixed orientation mismatch loss
Array virtual energy at MPP

Inverter Loss during operation (efficiency)
Inverter Loss over nominal inv. power
Inverter Loss due to max. input current
Inverter Loss over nominal inv. voltage
Inverter Loss due to power threshold
Inverter Loss due to voltage threshold
Night consumption

Available Energy at Inverter Output

AC ohmic loss

Medium voltage transfo loss
MV line ohmic loss

Energy injected into grid

22/09/21

PVsyst Li

Page 6/7

PVsyst V7.2.6

VCS5, Simulation date:

22/09/21 12:23
with v7.2.6

Project: UACJ Solar Rooftop Project
Variant: UACJ Solar Rooftop - Warehouse

yected into grid (kWhday]
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Special graphs

GREENERGY

Dally Input/Output dilagram

1

T 1 T T

Values from 01/01 to 31/12

4

6
Global incident in coll. plane [kWh/m#/day]

System Output Power Distribution
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Project: UACJ Solar Rooftop Project

Version 7.2.6

-57-
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1 & usd \' GREENERGY
;g:' i)\, g ’ Ty - e Variant: UACJ Solar Rooftop - Coating and Finishing (Left) mm—
g \ S1 PVsyst V7.2.6
.'.. B ol v e ~ ’ ~. - VCO, Simulation date:
Y s oot 22/09/21 12:16
with v7.2.6
Project summary
PVsyst - Simulation report Geographical Site Sttuation Project settings
UACJ, Rayong, Thalland Latitude 12.95 °N Albedo 0.20
§ Thailand Longitude 101.10 °E
Grid-Connected System Alitude 100 m
Time zone UTC+7
Project: UACJ Solar Rooftop Project Meteo data
UACJ, Rayong, Thailand
Variant: UACJ Solar Rooftop - Coating and Finishing (Left) Meteonorm 7.3 (1991-2010), Sat=62% - Synthetic
No 3D scene defined, no shadings
System power: 2166 kWp System summary
UACJ, Rayong, Thailand - Thailand Grid-Connected System No 3D scene defined, no shadings
PV Field Orientation Near Shadings User's needs
Fixed planes 2 orientations No Shadings Unlimited load (grid)
Tilts/azimuths 3/-165°
3/15°
System information
PV Amray Inverters
Nb. of modules 4760 units Nb. of units 17 units
Pnom total 2166 kWp Pnom total 1700 kWac
Pnom ratio 1.274
Results summary
Produced Energy 3079607 kWhly Specific p 1422 kWh/kWplyear Perf. Ratio PR 81.81 %
Table of tent:
Project and results summary 2
PV Array Cl System losses - 3
Main results o 5
Loss diagram . 6
Special graphs _ 7
Author
22/09/21 PVsyst Li to G rgy (Th Co. Ltd (Thai Page 217




Project: UACJ Solar Rooftop Project

Project: UACJ Solar Rooftop Project

".iA \, GREENERGY
o S
#,':l Variant: UACJ Solar Rooftop - Coating and Finishing (Left)
PVsyst V7.2.6
VCO, Simulation date:
22/09/21 12:16
with v7.2.6
Gi I p t ]
Grid-Connected System No 3D scene defined, no shadings
PV Field Orientation
Orientation Sheds configuration Models used
Fixed planes 2 orientations No 3D scene defined Transposition Perez
Tilts/azimuths 3/-165 ° Diffuse Perez, Meteonorm
3/15° Circumsolar with diffuse
Horizon Near Shadings User's needs
Free Horizon No Shadings Unlimited load (grid)
PV Array Characteristics
PV module Inverter
Manufacturer Next Energy & Resources Manufacturer Sungrow
Model NER144M455L-MC Model SG110CX
(Custom parameters definition) (Custom parameters definition)
Unit Nom. Power 455 Wp Unit Nom. Power 100 kWac
Number of PV modules 4760 units Number of inverters 17 units
Nominal (STC) 2166 kWp Total power 1700 kWac
Modules 238 Strings x 20 In series Operating voltage 200-1000 V
At operating cond. (50°C) Max. power (=>45°C) 110 kWac
Pmpp 1988 kWp Pnom ratio (DC:AC) 1.27
U mpp 753V
| mpp 2642 A
Total PV power Total inverter power
Nominal (STC) 2166 kWp Total power 1700 kWac
Total 4760 modules Nb. of inverters 17 units
Module area 10346 m* Pnom ratio 1.27
Cell area 9397 m*
Array |
Array Soiling Losses Thermal Loss factor DC wiring losses
Loss Fraction 3.0% Module g to Global array res. 7.9 mQ
Uc (const) 20.0 Wim*K Loss Fraction 2.5 % atSTC
Uv (wind) 0.0 Wim*K/m/s
LID - Light induced Degradation Module Quality Loss Module mismatch losses
Loss Fraction 20% Loss Fraction 0.0 % Loss Fraction 1.0 % at MPP
Strings Mismatch loss
Loss Fraction 03 %
1AM loss factor
Incidence effect (IAM): User defined profile
| o [ 80 [ s [ e [ 700 [ 7 80° 8s° | o0
[ 1000 | 1000 | 1000 | 1000 | 089 | os74 | o083 | o085 | 0000 |
22/09/21 PVsyst L to G ) Co. Ltd (Th Page 3/7

_ GREENERGY
Variant: UACJ Solar Rooftop - Coating and Finishing (Left) N o
AC wiring |
Inv. output line up to Iinjection point
Inverter voltage 400 Vac tri
Loss Fraction 1.01 % at STC
Inverter: SG110CX
Wire section (17 Inv.) Copper 17 x 3 x 70 mm?*
Average wires length 48 m
22/09/21 PVsyst Licensed to Gi y (Thai Co. Ltd (Thai Page 4/7




Project: UACJ Solar Rooftop Project

Project: UACJ Solar Rooftop Project

usd GREENERGY . GREENERGY
¥ e e . . . e
'.::. Variant: UACJ Solar Rooftop - Coating and Finishing (Left) Variant: UACJ Solar Rooftop - Coating and Finishing (Left)
PVsyst V7.2.6
VCO, Simulation date:
22/09/21 12:16
with v7.2.6
Main K Loss diagram
System Production
lobal horizontal Irradiatio
Produced Energy 3079607 kWh/year Specific production 1422 KkWh/kWplyear o ! "
Performance Ratio PR 81.81 % Global incident in coll. plane
1AM factor on global
N d prod (per i led kWp) Performance Ratio PR Soiling loss factor
T . T T T T T T T T S L L S B A B B 1679 KWh/m* * 10346 m* coll. Effective irradiation on collectors
Lc: Collection Loss (PV-array losses) 0.78 kWh/kWp/day - PR Performance Ratio (Yf /Y1) 0818
— 0.08 kWh/kWp/day -
3 R efficiency at STC = 20.95% PV conversion
E 4 f 3639768 kWh Array nominal energy (at STC effic.)
% s ; PV loss due to irradiance level
;= PV loss due to temperature
s 2
£ LID - Light induced degradation
1
Mismatch loss, modules and strings
g Mar  Apr  May Jun Jul Aug Sep Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec - Ohmic wiring loss
Mixed orientation mismatch loss
Bal. and main 3144631 kWh Array virtual energy at MPP
Inverter L iciency)
GlobHor DiffHor T_Amb Globinc GlobEff EArray E_Grid PR oss during °"_°"’“°" (ol )
KWh/m* KWh/m? c KWh/m? KWH/m? KWh KWh ratio Inverier Loss over nominal inv. power
January 147.9 66.99 26.16 146.1 1411 266998 261624 0.827 Inverter Loss due to max. input current
February 1326 75.29 27.26 1315 127.0 239559 234774 0.824 Inverter Loss over nominal inv. voltage
March 159.1 82.71 28.44 158.4 153.0 285108 279246 0.814 Inverter Loss due to power threshold
April 158.0 81.74 29.19 157.9 152.6 282131 276176 0.808 Inverter Loss due to voltage threshold
May 156.3 82.31 29.31 156.8 151.5 281630 275854 0.812 Night consumption
June 151.9 82.14 28.78 152.7 147.4 275125 269434 0.815 SOBETIH Avallable ath o
July 151.1 83.52 28.84 151.6 146.4 273109 267368 0.814 i !
August 142.3 85.59 28.70 1423 137.4 257512 252170 0.818
September 1294 71.97 27.66 129.0 124.6 233214 228306 0.817 N -0.489% AC ohmic loss
October 135.3 73.41 27.48 134.4 129.9 243617 238508 0.819 3079607 kWh Energy Injected into grid
November 137.4 65.56 26.71 135.8 1312 248138 242953 0.826
December 143.5 59.53 26.53 1415 136.7 258492 253194 0.826
Year 1745.0 910.76 27.93 1738.1 1678.8 3144631 3079607 0.818
Legends
GlobHor  Global horizontal irradiation EAmay Effective energy at the output of the array
DiffHor Horizontal diffuse irradiation E_Grid Energy injected into grid
T_Amb Ambient Temperature PR Performance Ratio
Globinc  Global incident in coll. plane
GlobEff Effective Global, corr. for IAM and shadings
22/09/21 PVsyst Li o G rgy (Th Co. Ltd (Thail Page 5/7 22/09/21 PVsyst Li to gy (Th Co. Ltd (Thail Page 6/7
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Project: UACJ Solar Rooftop Project

“.t GREENERGY
s PR —————
“§=I Variant: UACJ Solar Rooftop - Coating and Finishing (Left)
PVsyst V7.2.6
VCO, Simulation date:
22/09/21 12:16
with v7.2.6
Special graphs
Dally Input/Output diagram
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Version 7.2.6

PVsyst - Simulation report
Grid-Connected System

Project: UACJ Solar Rooftop Project

Variant: UACJ Solar Rooftop - Coating and Finishing (Right) & Cold Rolling (Right)
No 3D scene defined, no shadings
System power: 3793 kWp
UACJ, Rayong, Thailand - Thailand

Author
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Project: UACJ Solar Rooftop Project

GREENERGY
Variant: UACJ Solar Rooftop - Coating and Finishing (Right) & Cold Rolling mm—
(Right)
PVsyst V7.2.6
VCA, Simulation date:
22/09/21 12:30
with v7.2.6
Project summary
Geographical Site Situation Project settings
UACJ, Rayong, Thalland Latitude 12.95 °N Albedo 0.20
Thailand Longitude 101.10 "E
Altitude 109 m
Time zone UTC+7
Meteo data
UACJ, Rayong, Thailand
Meteonorm 7.3 (1991-2010), Sat=62% - Synthetic
Sy summary
Grid-Connected System No 3D scene defined, no shadings
PV Field Orientation Near Shadings User’'s needs
Fixed planes 3 orientations No Shadings Unlimited load (grid)
Tilts/azimuths 3/-165°
3/105°
3/-75°
System information
PV Amay Inverters
Nb. of modules 8400 units Nb. of units 30 units
Pnom total 3793 kWp Pnom total 3000 kWac
Pnom ratio 1.264
Results summary
Produced Energy 5103 'y 1346 kWh/kWplyear Perf. Ratio PR 77.40 %
Table of t
Project and results summary S 2
PV Armay ClI System losses 3
Maln results . I 7
Loss diagram I N = 8
Specialgraphs =~ S . 9
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Project: UACJ Solar Rooftop Project

“'.? b GREENERGY
un Variant: UACJ Solar Rooftop - Coating and Finishing (Right) & Cold Rolling mm—
PVsyst V7.2.6 (Right)
VCA, Simulation date:
22/09/21 12:30
with v7.2.6
G I par ters
Grid-Connected System No 3D scene defined, no shadings
PV Field Orientation
Orientation Sheds configuration Models used
Fixed planes 3 orientations No 3D scene defined Transposition Perez
Tilts/azimuths 3/-165° Diffuse Perez, Meteonorm
3/105° Circumsolar with diffuse
3/-75°
Horizon Near Shadings User's needs
Free Horizon No Shadings Unlimited load (grid)
PV Array Characteristics
Array #1 - Coating (Right) & Cold Rolling (Right)
Orientation #
TilVAzimuth 3/-165 °
PV module Inverter
Manufacturer Next Energy & Resources Manufacturer Sungrow
Model NER144M455L-MC Model SG110CX
(Custom parameters definition) (Custom parameters definition)
Unit Nom. Power 455 Wp Unit Nom. Power 100 kWac
Number of PV modules 2500 units Number of inverters 80 * MPPT 11% 9 units
Nominal (STC) 1138 kWp Total power 900 kWac
Modules 125 Strings x 20 In series Operating voltage 200-1000 V
At operating cond. (50°C) Max. power (=>45°C) 110 kWac
Pmpp 1044 kWp Pnom ratio (DC:AC) 1.26
U mpp 753V
I mpp 1388 A
PV module Inverter
Manufacturer Next Energy && Resources Manufacturer Sungrow
Model NER144M445C-MC Model SG110CX
(Custom parameters definition) (Custom parameters definition)
Unit Nom. Power 450 Wp Unit Nom. Power 100 kWac
Number of PV modules 5900 units Number of inverters 21 units
Nominal (STC) 2655 kWp Total power 2100 kWac
Array #2 - Cold Rolling (Right) No.1
Orientation #2
TilvAzimuth 3/105 °
Number of PV modules 4340 units Number of inverters 140 * MPPT 11% 15.4 units
Nominal (STC) 1953 kWp Total power 1544 kWac
Modules 217 Strings x 20 In series
At operating cond. (50°C) Operating voltage 200-1000 V
Pmpp 1786 kWp Max. power (=>45°C) 110 kWac
U mpp 762V Pnom ratio (DC:AC) 1.26
| mpp 2344 A
Array #3 - Cold Rolling (Right) No.1
Orientation #3
TilvAzimuth 375 °
Number of PV modules 1560 units Number of inverters 50 * MPPT 11% 5.6 units
Nominal (STC) 702 kWp Total power 556 kWac
Modules 78 Strings x 20 In series
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Project: UACJ Solar Rooftop Project

Project: UACJ Solar Rooftop Project

GREENERGY
a Variant: UACJ Solar Rooftop - Coating and Finishing (Right) & Cold Rolling T
(Right)
PVsyst V7.2.6
VCA, Simulation date:
22/09/21 12:30
with v7.2.6
PV Array Characteristics
At operating cond. (50°C) Operating voltage 200-1000 V
Pmpp 642 KWp Max. power (=>45°C) 110 kWac
U mpp 762V Pnom ratio (DC:AC) 1.26
| mpp 843 A
Total PV power Total inverter power
Nominal (STC) 3793 kWp Total power 3000 kWac
Total 8400 modules Nb. of inverters 30 units
Module area 18468 m* 0.0 unused
Pnom ratio 1.26
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;“.i GREENERGY
uw Variant: UACJ Solar Rooftop - Coating and Finishing (Right) & Cold Rolling mm—
(Right)
PVsyst V7.2.6
VCA, Simulation date:
22/09/21 12:30
with v7.2.6
Array |
Array Solling Losses Thermal Loss factor LID - Light Induced Degradation
Loss Fraction 3.0% Module ing to i Loss Fraction 32%
Uc (const) 20.0 Wim*K
Uv (wind) 0.0 W/mPK/m/s
Module Quality Loss Module mismatch losses Strings Mismatch loss .
Loss Fraction 0.0 % Loss Fraction 1.0 % at MPP Loss Fraction 03 %
1AM loss factor - Array #1
Incidence effect (IAM): User defined profile
e w [ e e [ w [ [ e [ & | e |
[ 1000 | 1000 | 1000 | 1000 | o0®es | oe74 | 0935 | 08 | 0000 ]
IAM loss factor - Array #2
Incidence effect (IAM): Fresnel smooth glass, n = 1.526
[ o | s | s | e [ o [ | s [ e | 90°
[ 1000 | o8 | o081 | o848 | o082 | o776 | 0636 | 0403 | 0000 |
1AM loss factor - Array #3
Incidence effect (IAM): Fresnel smooth glass, n = 1.526
[ o 0 | s 60 | 70 [ 757 | eo | e ] %" |
[ 1000 | o0eee | 0981 | 0948 | o862 | 0776 | 0636 | 0403 | 0000 |
DC wiring I
Global wiring resistance 3.1 mQ
Loss Fraction 1.7 % at STC
Array #1 - Coating (Right) & Cold Rolling (Right) Array #2 - Cold Rolling (Right) No.1
Global array res. 15 mQ Global array res. 54 mQ
Loss Fraction 25 % at STC Loss Fraction 1.5 % at STC
Array #3 - Cold Rolling (Right) No.1
Global array res. 15 mQ
Loss Fraction 1.5 % at STC
AC wiring |
Inv. output line up to MV transfo
Inverter voltage 400 Vac tri
Loss Fraction 0.30 % at STC
Inverter: 8G110CX
Wire section (30 Inv.) Copper 30 x 3 x 70 mm?
Average wires length 14 m
MV line up to Injection
MV Voltage 6.6 kV
Wires Copper 3 x 185 mm?
Length 115 m
Loss Fraction 0.10 % at STC
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Project: UACJ Solar Rooftop Project

lli GREENERGY
e Variant: UACJ Solar Rooftop - Coating and Finishing (Right) & Cold Rolling rmm—
Right
PVsyst V7.2.6 (Right)
VCA, Simulation date:
22/09/21 12:30
with v7.2.6
ACI in transformers
MV transfo
Grid voltage 6.6 kv
Operating losses at STC
Nominal power at STC 3728 kVA
Iron loss (24/24 Connexion) 3.73 kW
Loss Fraction 0.10 % at STC
Coils equivalent resistance 3x0.39 mQ
Loss Fraction 0.90 % at STC
22/09/21 PVsyst Li to Gi gy (Thail Co. Ltd (Thail Page 6/9
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Project: UACJ Solar Rooftop Project
Variant: UACJ Solar Rooftop - Coating and Finishing (Right) & Cold Rolling

GREENERGY

Right
PVsyst V7.2.6 {Right)
VCA, Simulation date:
22/09/21 12:30
with v7.2.6
Main I
System Production
Produced Energy 5103 MWh/year Specific production 1346 kWh/kWplyear
Performance Ratio PR 77.40 %
N i producti (per kWp) Performance Ratio PR

T T T T T T T T T T T
Le: Collection Loss (PV-array losses) 0.97 KWh/kWp/day

5 0.1 KWh/kWp/day
3.69 KWh/kWprg

2
%’
2

Jan  Feb Mar Apr May Jun Jul Aug Sep

T T T T T T
11f Il PR Perormance Ratio (vr/ 1)

Performance Ratio PR

Apr May  Jun

T T T T T
0.774

Jul Aug  Sep Oct Nov Dec

Bal and main It

GlobHor DiffHor T_Amb Globinc GlobEff EArmmay E_Grid PR

kWh/m?* kWh/m* °C KWh/m? kWh/m? MWh MWh ratio
January 147.9 66.99 26.16 146.2 137.3 4471 434.6 0.784
February 132.6 75.29 27.26 131.7 123.8 401.3 390.2 0.781
March 159.1 82.711 28.44 158.4 149.2 476.9 463.6 0.772
April 158.0 81.74 29.19 157.9 149.0 470.2 456.8 0.763
May 156.3 82.31 29.31 156.7 147.6 469.1 456.0 0.767
June 151.9 82.14 28.78 152.4 143.5 458.8 445.9 0.772
July 151.1 83.52 28.84 151.5 142.8 455.7 4426 0.770
August 1423 85.59 28.70 142.4 134.0 430.2 4178 0.774
September 1294 71.97 27.66 129.1 1215 388.4 376.9 0.770
October 135.3 73.41 27.48 134.5 126.7 406.8 394.8 0.774
November 1374 65.56 26.71 136.0 1278 415.5 403.5 0.782
Dy 143.5 59.53 26.53 141.7 133.1 433.0 420.7 0.783
Year 1745.0 910.76 27.93 1738.5 1636.4 5252.9 51034 0.774

Legends
GlobHor  Global horizontal iradiation
DiffHor Horizontal diffuse irradiation

EArmay Effective energy at the output of the armay

E_Grid Energy injected into grid

T_Amb Ambient Temperature PR Performance Ratio
Globinc Global incident in coll. plane
GlobEff Effective Global, corr. for IAM and shadings
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Project: UACJ Solar Rooftop Project Project: UACJ Solar Rooftop Project

GREENERGY . GREENERGY
Variant: UACJ Solar Rooftop - Coating and Finishing (Right) & Cold Rolling Tmmm— W Variant: UACJ Solar Rooftop - Coating and Finishing (Right) & Cold Rolling e
Right Right
(Right) PVsyst V7.2.6 (Right)
VCA, Simulation date:
22/09/21 12:30
with v7.2.6
Loss diagram Special graphs
Global horizontal Irradiation Dally Input/Output diagram
25000 T T T T T T T T T
Global incident in coll. plane [ o Values from 01/01 to 31/12 i
1AM factor on global | |
Soiling loss factor 20000 N
1636 KWh/m? * 18468 m* coll. Effective Irradiation on collectors - i
efficiency at STC = 20.58% PV conversion 1 ]
15000 |~ ]
6219 MWh Array nominal energy (at STC effic.) | |
PV loss due to irradiance level
PV loss due to temperature 3 i i
2 10000 -
LID - Light induced degradation g [ 1
Mismatch loss, modules and strings - i 1
Ohmic wiring loss 5000 |- & =1
5273 MWh Array virtual energy at MPP i &o" T
Inverter Loss during operation (efficiency) | S & ]
Inverter Loss over nominal inv. power o I : L ) | X | ) | ) T
Inverter Loss due to max. input current 0 2 4 6 8 10
I ter Loss inal inv. voltage Global incident in coll. plane [kWh/m#/day]
Inverter Loss due to power threshold System Output Power Distribution
Inverter Loss due to voltage threshold 180000 ————T—T—T—T——————— T T—T———————
Night consumption 3 Values from 01/01 to 31/12 E
5168 MWh Avallable Energy at Inverter Output 160006 - |
™ -0.145% AC ohmic loss 140000 |- -}
) -1.053% Medium voltage transfo loss — ! ]
-0.047% MV line ohmic loss 2 120000 |- -
5103 MWh Energy injected into grid S - E
2 100000 [~ B
ER ]
g e0000 |-
I | i
40000 |~ -
20000 |- ]
0 z n L i | L 4 n L I} i Py L i | n L L L | L L L . 1 L L n
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Power injected into grid [kW]
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