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@&PVSys

PHOTOVOLTAIC SOFTWARE

PVsyst - Simulation report
Grid-Connected System

Project: Nave dalya

Variant: New simulation variant
Tables on a building
System power: 74.3 kWp
Rosh Ha'Ayin - Israel

Author

Version 7.1.3




PVsyst V7.1.3
VCO0, Simulation date:
24/08/21 17:01

with v7.1.3

Project: Nave dalya

Variant: New simulation variant

Geographical Site
Rosh Ha‘Ayin
Israel

Meteo data
Rosh Ha'Ayin

Project summary

Situation

Latitude 32.10 °N
Longitude 34.95 °E
Altitude 31m
Time zone UTC+2

Meteonorm 7.3 (1990-2004), Sat=100% - Synthetic

Project settings
Albedo 0.20

Grid-Connected System

PV Field Orientation

System summary
Tables on a building

Near Shadings

User's needs

Fixed plane According to strings Unlimited load (grid)

Tilt/Azimuth 15/0° Electrical effect 100 %

System information

PV Array Inverters

Nb. of modules 150 units Nb. of units 2 units

Pnom total 74.3 kWp Pnom total 58.3 kWac

Pnom ratio 1.274

Results summary

Produced Energy 125.5 MWh/year Specific production 1690 kWh/kWpl/year Perf. Ratio PR 77.50 %

Table of contents

Project and results summary

Main results

General parameters, PV Array Characteristics, System losses
Near shading definition - Iso-shadings diagram

Loss diagram

Special graphs

N O g wN
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PVsyst V7.1.3
VCO0, Simulation date:
24/08/21 17:01

with v7.1.3

Project: Nave dalya

Variant: New simulation variant

Grid-Connected System
PV Field Orientation

Tables on a building

General parameters

Modules

1 String x 2 in series

Orientation Sheds configuration Models used
Fixed plane Nb. of sheds 22 units Transposition Perez
Tilt/Azimuth 15/0° Sizes Diffuse Perez, Meteonorm
Sheds spacing 3.20m Circumsolar separate
Collector width 218 m
Ground Cov. Ratio (GCR) 68.0 %
Shading limit angle
Limit profile angle 27.2°
Horizon Near Shadings User's needs
Free Horizon According to strings Unlimited load (grid)
Electrical effect 100 %
PV Array Characteristics
Array #1 - PV Array
PV module Inverter
Manufacturer Trina Solar Manufacturer SolarEdge
Model TSM-DE18M-(I1)-495 Model SE33.3K (400V)
(Original PVsyst database) (Original PVsyst database)
Unit Nom. Power 495 Wp Unit Nom. Power 33.3 kWac
Number of PV modules 84 units Number of inverters 1 Unit
Nominal (STC) 41.6 kWp Total power 33.3 kWac
Optimizer Array 3 Strings x 14 In series Operating voltage 750 V
At operating cond. (50°C) Pnom ratio (DC:AC) 1.25
Pmpp 37.9 kWp
Output of optimizers
Voper 750 V
| at Poper 50 A
SolarEdge Power Optimizer
Model P1100 Worldwide
Unit Nom. Power 1100 W
Modules 1 String x 2 in series
Physical inverters
SE33.3K (400V)
1 units 3 strings
3 strings of 14 optimizers P1100 Worldwide
SE25K-ISR
1 units 2 strings
1*17 and 1 * 16 optimizers P1100 Worldwide
PV module Inverter
Manufacturer Trina Solar Manufacturer SolarEdge
Model TSM-DE18M-(I1)-495 Model SE25K-ISR
(Original PVsyst database) (Original PVsyst database)
Unit Nom. Power 495 Wp Unit Nom. Power 25.0 kWac
Number of PV modules 66 units Number of inverters 1 Unit
Nominal (STC) 32.7 kWp Total power 25.0 kWac
SolarEdge Power Optimizer
Model P1100 Worldwide
Unit Nom. Power 1100 W

24/08/21

PVsyst Licensed to
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PVsyst V7.1.3
VCO0, Simulation date:
24/08/21 17:01

with v7.1.3

Array #2 - Sub-array #2
Number of PV modules
Nominal (STC)

Optimizer Array

At operating cond. (50°C)
Pmpp

Qutput of optimizers

Voper

| at Poper

Array #3 - Sub-array #3
Number of PV modules

Nominal (STC)

Optimizer Array

At operating cond. (50°C)
Pmpp

Qutput of optimizers

Voper

| at Poper

Total PV power
Nominal (STC)
Total

Module area

16.83 kWp
1 String x 17 In series

150 modules
358 m?

Project: Nave dalya

Variant: New simulation variant

PV Array Characteristics

Number of inverters
Total power

34 units

Operating voltage

15.33 kWp Pnom ratio (DC:AC)
750 V
20 A
32 units Number of inverters
15.84 kWp Total power

1 String x 16 In series

Operating voltage

14.42 kWp Pnom ratio (DC:AC)
750 V
19 A
Total inverter power
74 KWp Total power

Nb. of inverters
Pnom ratio

0.5 Unit
12.9 kWac

750 V
1.31

0.5 Unit
12.1 kWac

750 V
1.31

58 kWac
2 units
1.27

Array Soiling Losses
Loss Fraction 35 %

Module Quality Loss
Loss Fraction -0.8 %

Array losses

Thermal Loss factor

Module temperature according to irradiance
Uc (const) 19.0 W/m2K

Uv (wind) 0.0 W/m?K/m/s

Module mismatch losses
Loss Fraction (Fixed voltage) 0.0 %

LID - Light Induced Degradation
Loss Fraction 2.0 %

IAM loss factor
ASHRAE Param: IAM = 1 - bo(1/cosi -1)
bo Param. 0.05

Global wiring resistance 10 mQ
Loss Fraction 1.5 % at STC

Array #1 - PV Array

DC wiring losses

Array #2 - Sub-array #2

Global array res.
Loss Fraction

Array #3 - Sub-array #3

Global array res.
Loss Fraction

203 mQ
1.5 % at STC

532 mQ
1.5 % at STC

Global array res.
Loss Fraction

501 mQ
1.5 % at STC

Inv. output line up to injection point

Inverter voltage
Loss Fraction

Inverter: SE33.3K (400V)

Wire section (1 Inv.)
Wires length

400 Vac tri
0.6 % at STC

Copper 1 x 3 x 16 mm?

33 m

AC wiring losses

Inverter: SE25K-ISR
Wire section (1 Inv.)
Wires length

Copper 1 x 3 x 10 mm?
Om
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unl Project: Nave dalya

g . . . .
“i{:l Variant: New simulation variant

PVsyst V7.1.3
VCO0, Simulation date:
24/08/21 17:01

with v7.1.3

Near shadings parameter

Perspective of the PV-field and surrounding shading scene

East .~

North

West
Iso-shadings diagram
Nave dalya
Beam shading factor (according to strings) : Iso-shadings curves
90 T T hl j T I I. 10 I T T T T I T T | 1 1 [ 3 I1. 2& j T T
| =eeeees Shading loss: 1% Attenuation for diffuse: 0.041 : 22 june ]
-===Shading loss: 5% and albede: §.614/2" 2:22 may - 23 july
[ ———— Shading loss: 10% 11N 2 ) 3: 20 apr - 23 aug |
75|~ =-=-- Shading loss: 20% \ , 13h 4120 mar - 23 sep|
- === Shadi S b o 5: 21 feb - 23 oct
%P =17 / 6: 19 jan - 22 nov
i % £ : ]
- \\ \ \u ‘ p 714g december _|
| 9h : l /' i
<)) L,
E Q {
5 451 e =
=
=
a i / \ ) 1
30 ... —
.—SW - -t
15F~ -
B 18h
B ped
the pl plane
. F
-120 120

24/08/21 PVsyst Licensed to Page 5/8



PVsyst V7.1.3
VCO0, Simulation date:

24/08/21 17:01
with v7.1.3

Project: Nave dalya

Variant: New simulation variant

System Production
Produced Energy

125.5 MWh/year

Normalized productions (per installed kWp)

Main results

Sp

ecific production

Performance Ratio PR

Normalized Energy [kWh/kWp/day]

Lc: Collection Loss (PV-array losses)
Ls: System Loss (inverter, ...)
Yf: Produced useful ener;

1.24 KWh/kWp/day
0.11 kWh/kWp/day
utput) 4.63 kWh/kWp/day

Performance Ratio PR

1690 kWh/kWp/year
77.50 %

Performance Ratio PR

|
11 - PR: Performance Ratio (Yf/Yr): 0.775

Jan Feb Mar Apr May Jul  Aug Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Balances and main results

GlobHor DiffHor T_Amb Globinc GlobEff EArray E_Grid PR

kWh/m? kWh/m? °C kWh/m? kWh/m? MWh MWh ratio
January 91.7 39.76 12.90 115.9 102.8 6.50 6.36 0.739
February 109.9 47.21 13.53 130.6 119.0 7.95 7.77 0.801
March 158.8 63.14 16.27 177.4 164.1 10.88 10.64 0.808
April 189.5 71.38 19.23 199.6 185.8 12.16 11.88 0.802
May 226.0 77.00 22.47 226.1 210.7 13.60 13.30 0.792
June 241.6 59.66 25.29 235.9 220.3 13.97 13.65 0.779
July 2435 63.13 28.18 240.3 2244 14.06 13.74 0.770
August 224.6 58.85 28.43 2324 217.2 13.59 13.28 0.770
September 186.1 49.40 26.36 205.4 190.9 12.04 11.77 0.771
October 148.8 46.46 23.76 176.3 161.8 10.32 10.09 0.771
November 104.7 36.00 18.84 131.7 118.8 7.45 7.28 0.745
December 84.5 36.96 15.00 108.6 95.9 5.83 5.70 0.707
Year 2009.7 648.95 20.90 2180.3 2011.8 128.37 125.47 0.775
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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PVsyst V7.1.3

VCO0, Simulation date:
24/08/21 17:01

Project: Nave dalya

Variant: New simulation variant

with v7.1.3
Loss diagram
2010 kWh/m? Global horizontal irradiation
+8.5% Global incident in coll. plane
-1.95% Near Shadings: irradiance loss
-2.48% IAM factor on global
-3.50% Soiling loss factor
2012 kWh/m? * 358 m? coll. Effective irradiation on collectors
efficiency at STC = 20.74% PV conversion
149.5 MWh Array nominal energy (at STC effic.)
\) -0.44% PV loss due to irradiance level
-9.41% PV loss due to temperature
-1.96% Shadings: Electrical Loss acc. to strings
-0.75% Optimizer efficiency loss
+0.75% Module quality loss
-2.00% LID - Light induced degradation
0.00% Module array mismatch loss
-0.88% Ohmic wiring loss
128.4 MWh Array virtual energy at MPP
-1.95% Inverter Loss during operation (efficiency)
N -0.04% Inverter Loss over nominal inv. power
N 0.00% Inverter Loss due to max. input current
N 0.00% Inverter Loss over nominal inv. voltage
N 0.00% Inverter Loss due to power threshold
N 0.00% Inverter Loss due to voltage threshold
125.9 MWh Available Energy at Inverter Output
N -0.31% AC ohmic loss
125.5 MWh Energy injected into grid
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Project: Nave dalya

we Variant: New simulation variant

PVsyst V7.1.3
VCO0, Simulation date:
24/08/21 17:01

with v7.1.3

Special graphs
Daily Input/Output diagram
500 1 I T I T I 1 I 1
o Values from 01/01 to 31/12

400 |-

300 |-

o
B
200 |- e g® -

Energy injected into grid [kWh/day]

100 |- °e -

0 L I L I L I L I 1
0 2 4 6 8 10
Global incident in coll. plane [kWh/m?/day]

System Output Power Distribution

3500 T I T I T I T I Ll | T |
Values from 01/01 to 31/12

3000

2500

2000

1500

Energy injected into grid [kWh / Bin]

1000

500

0 ) | ) | ) ] " ] " ] " ]

10 20 30 40 50 60
Power injected into grid [kW]
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mY [ -wnn D Yp_] qryn 2 Y7 9wn 9 SR e Ry
Ny | wroYp | 45 45 45 Yov 45 45 45 ¥ 45 45 45 7909
] vowp | NN m NN | WP | DINN m DNN | WO | HINN w VNN | WP | 56,465 125,477
6,184 13,743 2,135 4,744 1,126 2,503 2,923 6,496 21w
5978 13284 | O™ [hesa 87 [ers | 408" iz | 498 Zen 107 5140 107" 008 21 il
2,862 6,359 2,806 6,235 45 101 11 24 21
3,497 7,770 | 15.39% | 3,366 | 15.39% | 7,479 | 0.30% [ 76 | 0.30% 168 0.12% 55 0.12% 123 219 9N
2,565 5,700 2,518 5,596 47 104 0 0 21ny1
4,791 10,647 668 1,484 797 1,771 3,327 7,393 21y
5,347 11,883 870 1,934 1,311 2,913 3,166 7,035 219K
5,983 13,295 1,176 2,614 973 2,163 3,833 8,518 21-xn
6,143 13,651 | 11.29% | 835 | 11.29% | 1,855 | 11.47% | 820 |11.47% | 1,823 |39.90% | 4488 | 39.90% | 9,973 21ar 1avn
5,296 11,769 1,594 3,541 1,419 3,153 2,283 5,074 21-090
4,542 10,093 738 1,640 729 1,619 3,075 6,834 21K
3,277 7,283 493 1,095 427 948 2,358 5,240 2130
56,465 125477 | 33.39% | 18,852 | 33.39% | 41,893 | 15.84% | 8944 | 15.84% | 19876 | 50.77% | 28,669 | 50.77% | 63,708 >'no
Average Daily Profile 12 11 10 9 B 7 6 5 4 3 2 1 MONTH
31 30 31 30 31 31 30 31 30 31 28 31 Hour of day
0.000 0 0 0 0 0 0 0 0 0 0 0 0 0
0.000 0 0 0 0 0 0 0 0 0 0 0 0 1
0.000 0 0 0 0 0 0 0 0 0 0 0 0 2
0.000 0 0 0 0 0 0 0 0 0 0 0 0 3
0.000 0 0 0 0 0 0 0 0 0 0 0 0 4
0.701 0 0 0 2 26 54 82 78 14 0 0 0 5
6.448 0 15 152 240 317 397 443 421 272 94 1 0 6
17.348 152 279 510 650 754 827 860 842 678 445 198 137 7
29.169 383 581 937 1,069 | 1,173 | 1,198 | 1,223 | 1,202 | 1,081 850 531 218 8
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47.367 1,057 | 1,218 | 1460 | 1,564 | 1,693 | 1,688 | 1663 | 1,641 | 1,538 | 1,494 | 1175 1,099 12
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0.000 0 0 0 0 0 0 0 0 0 0 0 0 19
0.000 0 0 0 0 0 0 0 0 0 0 0 0 20
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0.000 0 0 0 0 0 0 0 0 0 0 0 0 23
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DC cables calculations

nave dalya- DC cables calculations
Cupper Alominum 380 Cables amount 495 Pannel wattage
§ 0 L 25 50 0 140 20 0.26% Production losses 111;3 pannel amoILnnpt
Length 300 0 80 0 0 0 0 0 n -
100% Grid load 12 Total production
Inverter Panels NF:";T[:E:’ Number Of Panels Power Current Reccomended Maximum Resistance Cross section | Lengh of cable Voltage Drop [V] Power losses [W] DP % Cable
Num Number Inv/Strina String in Parallel [W] [A] current [A] [Ohm/1000m] [mm~2] used [Meter] Diameter
1 69 69 1 34155 23.26 77.00 1.26 16 25 1 34 0.10% 17.60 JB to INV losses
ST-A 35 34 1 17325 11.63 42.00 3.46 6 30 2 28 0.16% 12.60 A
String losses
ST-B 34 34 1 16830 11.63 42.00 3.46 6 30 2 28 0.17% 12.60
90 0.26% Total losses
2 81 81 1 40095 23.26 77.00 1.26 16 15 1 21 0.05% 17.60 JB to INV losses
ST-A 27 27 27 13365 11.63 42.00 3.46 6 30 2 28 0.21% 12.60
ST-B 27 27 27 13365 11.63 42.00 3.46 6 30 2 28 0.21% 12.60 String losses
ST-C 27 27 27 13365 11.63 42.00 3.46 6 30 2 28 0.21% 12.60
105 0.26% Total losses
74,250 195 0.26%




AC cables calculations

Load : 100% Voltage: I 400 | Cos Ph : 1 Pannel TRINA - w 495 Production losses 0.32%
. Pannel amount 150 Ratio DC/AC 127.36%
Nave Da Iya -Ac cables caICUIatlons Total DC Power - KW 74.25 Total AC Power - Kw 58.30
EIS- Actual MAX AC Actual AC Cross Max load R z Voltage | Incremental
Pannels DC AC length Kind of X Amount Of . . Voltage Drop Power Losses 9 Power Losses
Ac Current Current Cable Section allowed | Resistance | Resistance Drop Voltage Drop
FROM T0 Amount Cable Cables
KW KW KW KW A A m mm~*2 A R-Q/Km Z-Q/Km \ W % % %
Calculation | Calculation | Calculation | P*% | P/(1.73*U*PF) 1% Calculation A'C“g“)';;m c c Calculation |  Calculation Calculation | (1.73*FZ*L*PF)/1000*N | (3*1"2*R*L)/LO00*N | (dU*100)/U 'a’g%};ﬁ” (dP*100)/1000*P
INV 1 PO 69 34,155.00 25.00 25.00 36.08 36.08 5 4x16 NA2XY | Copper 16 1 73 1.195 1.199 0.37 23.3 0.09% 0.84%
PO IEC METER 69 34,155.00 25.00 25.00 36.08 36.08 30 4x16 NA2XY | Copper 16 1 73 1.195 1.199 2.25 140.1 0.56% 0.75% 0.56%
IEC METER| Main Board 69 34,155.00 25.00 25.00 36.08 36.08 10 4x16 NA2XY | Copper 16 1 73 1.195 1.199 0.75 46.7 0.19% 0.19% 0.19%
INV 2 PO 81 40,095.00 33.30 33.30 48.06 48.06 5 4x16 NA2XY | Copper 16 1 73 1.195 1.199 0.50 41.4 0.12% 0.87%
PO IEC METER 81 40,095.00 33.30 33.30 48.06 48.06 30 4x16 NA2XY | Copper 16 1 73 1.195 1.199 2.99 2485 0.75% 0.94% 0.75%
IEC METER| Main Board 81 40,095.00 33.30 33.30 48.06 48.06 10 4x16 NA2XY |  Copper 16 1 73 1.195 1.199 1.00 82.8 0.25% 0.25% 0.25%
AC 58.30 186.7 Toatl Losses 0.32%




SOLARPOWER Measurements OffGrid DC Tests
Date Pannel (w)- TRINA 495
Client nave dalya Total pannels installed 150
Project Number nave dalya Inverter (KW)- SE 25kw, 33.3kw
Site name rosh haayin Total inverters installed 1
Site Location rosh haayin Total KW installed 74.25
AC System Size-KW 58.3 :
DC System Size-KW 7425 MPPT | String | Nmod | Expected Voc Measured Voc
INV Serial Number Fuse Pannel 1A 1 27 14
Fuse Pannel 1B 1 27 14
1
Fuse Pannel 1C 1 27 14
INV Serial Number Fuse Pannel 1A 1 35 18
2 Fuse Pannel 1B 1 34 17




SOLARPOWER Measurements Ongrid DC Tests
Date Pannel (w)- TRINA 495 Imp In STC 11.63
Check time Total pannels installed 150 Vmp In STC 42.6
Client nave dalya Inverter (KW)- SE 25,33.3 AC System Size-KW 58.3
Project Number nave dalya Total inverters installed 2 DC System Size-KW 74.25
Site name rosh haayin MPPT | String | Nmod Expected DC [Measured DC | Expected DC |Measured DC | Expected DC |Measured DC
Site Location rosh haayin Imp Current | Imp Current | Vmp Current | Vmp Current | Pmax Current | Pmax Current
INV Size MS Inverter A 1 35 23.10 750 17325 0
1 25 MS Inverter B 1 34 22.44 750 16830 0
INV Size MS Inverter A 1 27 17.82 750 13365 0
9 333 MS Inverter B 1 27 17.82 750 13365 0
MS Inverter C 1 27 17.82 750 13365 0




SOLARPOWER Measurements Ongrid AC Tests
Date Pannel (w)- TRINA 495 Inverter type 1 Max AC Current 36.075
Check time Total pannels installed 150 Inverter type 2 Max AC Current 48.05
Client nave dalya Inverter (KW)- SE 25, 33.3 [AC System Size-KW 58.3
Project Number nave dalya Total inverters installed 2 DC System Size-KW 74.25
Site name rosh haayin Phase Voltage Measured AC |Measured DC |Ratio Conversion
Site Location rosh haayin R/IN SIN TIN Pmax Power | Pmax Power Calculated
. Expected Vmp Voltage 230+£10% 230+£10% 230+£10%
INV - Size
. Measured Vmp Voltage
Main 0 0
Board 58.3 Expected Imp Current 84.125 84.125 84.125
Measured Imp Current 0 0 0
0, 0, 0,
INV Size Expected Vmp Voltage 230+£10% 230+10% 230+£10%
Measured Vmp Voltage 0 0
1 25 Expected Imp Current 36.075 36.075 36.075
Measured Imp Current
0, 0, 0,
INV Size Expected Vmp Voltage 230+£10% 230+£10% 230+£10%
Measured Vmp Voltage 0 0
5 3.3 Expected Imp Current 48.05 48.05 48.05
' Measured Imp Current




SOLARPOWER

Where Ecology Meets Technology
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