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PVSYST V6.87

Triple Green LTD (lIsrael)

06/06/21

Page 1/5

Project : Olpanat Zvolon
Geographical Site Rosh Haayin
Situation Latitude
Time defined as Legal Time
Albedo
Meteo data: Rosh Haayin

Grid-Connected System: Simulation parameters

Country
32.11° N Longitude
Time zone UT+2 Altitude
0.20

Israel

3497° E
105 m

Meteonorm 7.1 (1990-2004), Sat=100% - Synthetic

Simulation variant : Olpanat Zvolon

Simulation date

06/06/21 16h52

Simulation parameters System type

Tables on a building

System loss factors

Wiring Ohmic Loss Wires: 3x35.0 mm?

Collector Plane Orientation Tilt  15° Azimuth  0°
Sheds configuration Nb. of sheds 14
Sheds spacing 4.29m Collector width  2.20 m
Shading limit angle Limit profile angle 14.7° Ground cov. Ratio (GCR) 51.2 %
Models used Transposition Perez Diffuse Perez, Meteonorm
Horizon Free Horizon
Near Shadings According to module strings Electrical effect 100 %
User's needs : Unlimited load (grid)
PV Array Characteristics
PV module Si-mono Model TSM-495DE18M(lI)
Custom parameters definition Manufacturer Trina Solar
SolarEdge Power Optimizer Model P850 WorldwideUnit Nom. Power 850 W
PV modules on one Power Optimizer in series 2 in parallel 1
Nb. of optimizers In series 15 In parallel 6 strings
Total number of PV modules Nb. modules 180 Unit Nom. Power 495 Wp
Array global power Nominal (STC) 89.1 kWp At operating cond. 81.2 kWp (50°C)
Output of optimizers Uoper 840V | at Poper 97 A
Total area Module area 430 m? Cellarea 397 m?
Inverter Model SE66.6K/SE100K Unit
Original PVsyst database Manufacturer SolarEdge
Characteristics Operating Voltage 840V Unit Nom. Power 33.3 kWac
Inverter pack Nb. of inverters 3 units Total Power 100 kWac
Pnom ratio 0.83
PV Array loss factors
Array Soiling Losses Loss Fraction 3.0 %
Thermal Loss factor Uc (const) 20.0 W/m2K Uv (wind) 0.0 W/m2K / m/s
Wiring Ohmic Loss Global array res. 79 mOhm Loss Fraction 1.0 % at STC
LID - Light Induced Degradation Loss Fraction 2.0 %
Module Quality Loss Loss Fraction -0.8 %
Module Mismatch Losses Loss Fraction 0.0 % (fixed voltage)
Incidence effect, ASHRAE parametrization IAM = 1-bo(1l/cosi-1) bo Param. 0.05

49 m Loss Fraction 1.0% at STC
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PVSYST V6.87
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Project :
Simulation variant :

Grid-Connected System: Near shading definition

Olpanat Zvolon
Olpanat Zvolon

Main system paramete

Near Shadings
PV Field Orientation
PV modules

PV Array

Inverter

Inverter pack

User's needs

rs System type Tables on a building
According to module strings Electrical effect 100 %
tilt  15° azimuth 0°
Model TSM-495DE18M(lI) Pnom 495 Wp
Nb. of modules 180 Pnom total 89.1 kWp
Model SE66.6K/SE100K Unit Pnom 33.3 kW ac
Nb. of units 3.0 Pnom total 99.9 kW ac

Unlimited load (grid)

‘West

Perspective of the PV-field and surrounding shading scene

North Zenith~ East

South ‘

Sun height [[]]

Iso-shadings diagram

Olpanat Zvolon
Beam shading factor (according to strings) : Iso-shadings curves

90 T T I . T T I T T I T T I T T I T T I T T I T T
ceceew Shading loss: 1 % Attenuation for diffuse: 0.057 122 iune
wea. Shadingloss: 5% and albedo:(§57112n . Zz'm ay- 23y,
Shading loss: 10 % 11h . B E
=== Q'. 3: 20 apr - 23 aug

Shading loss: 20 %
T T chadinadossdadl 4: 20 mar - 23 sefy
5:21feb-23oct |
6: 19 jan - 22 nov
7: 22 december
60

45

30

15

Azimuth [[7]
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User's needs

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

Project : Olpanat Zvolon

Simulation variant : Olpanat Zvolon

Main system parameters System type Tables on a building

Near Shadings According to module strings Electrical effect 100 %

PV Field Orientation tilt  15° azimuth 0°

PV modules Model TSM-495DE18M(ll) Pnom 495 Wp

PV Array Nb. of modules 180 Pnom total 89.1 kWp

Inverter Model SE66.6K/SE100K Unit Pnom 33.3 kW ac

Inverter pack Nb. of units 3.0 Pnom total 99.9 kW ac

Main simulation results
System Production

Produced Energy
Performance Ratio PR

148.7 MWh/year
77.48 %

Specific prod.

1669 kWh/kWplyear

Normalized productions (per installed kWp):

Nominal power 89.1 kWp

10 T T T T

Performance Ratio PR

Lc : Collection Loss (PV-array losses)
Ls : System Loss (inverter, ...)

1.23 kWh/kWp/day
0.1 kWh/kWp/day

T T T T T T T T T
i PR : Performance Ratio (Yf/Yr): 0.775

Normalized Energy [kWh/kWp/day]

Yf : Produced useful energy (inverter output)

4.57 kWh/kWp/day

performance Ratio PR

Jan Feb Mar Apr  May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr  May Jun Jul Aug Sep Oct Nov Dec
Olpanat Zvolon
Balances and main results
GlobHor DiffHor T_Amb GloblInc GlobEff EArray E_Grid PR
kWh/m2 kWh/m2 °C kWh/m2 kWh/m2 MWh MWh

January 88.8 37.58 12.92 112.0 97.1 7.74 7.58 0.760
February 107.2 44.07 13.61 127.8 113.1 9.17 8.98 0.788
March 155.6 60.47 16.34 173.6 157.1 12.64 12.37 0.799
April 187.1 69.26 19.20 196.7 179.4 14.24 13.93 0.795
May 230.4 72.09 22.41 230.3 210.6 16.50 16.13 0.786
June 239.9 62.16 25.05 234.0 2145 16.57 16.21 0.777
July 242.2 63.47 27.63 238.7 218.9 16.76 16.39 0.770
August 223.7 55.20 27.93 230.8 212.2 16.16 15.80 0.768
September 184.3 47.86 26.06 202.4 185.4 14.20 13.89 0.770
October 146.2 45.78 23.67 172.8 154.5 11.98 11.72 0.762
November 102.9 37.83 18.89 128.2 112.6 8.84 8.66 0.758
December 83.7 39.68 14.98 106.4 91.9 7.18 7.03 0.741
Year 1992.0 635.44 20.77 2153.9 1947.4 151.98 148.68 0.775
Legends: GlobHor Horizontal global irradiation GlobEff Effective Global, corr. for 1AM and shadings

DiffHor Horizontal diffuse irradiation EArray Effective energy at the output of the array

T_Amb T amb. E_Grid Energy injected into grid

Globlnc Global incident in coll. plane PR Performance Ratio

PVsyst Licensed to Triple Green LTD (Israel)




User's needs

Unlimited load (grid)
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Grid-Connected System: Special graphs

Project : Olpanat Zvolon

Simulation variant : Olpanat Zvolon

Main system parameters System type Tables on a building

Near Shadings According to module strings Electrical effect 100 %

PV Field Orientation tilt  15° azimuth 0°

PV modules Model TSM-495DE18M(ll) Pnom 495 Wp

PV Array Nb. of modules 180 Pnom total 89.1 kWp

Inverter Model SE66.6K/SE100K Unit Pnom 33.3 kW ac

Inverter pack Nb. of units 3.0 Pnom total 99.9 kW ac

Daily Input/Output diagram

Power injected into grid [kW]

600 I | I |

- ° Values from 01/01 to 31/12 1
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System Output Power Distribution
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Project :
Simulation variant :

Grid-Connected System: Loss diagram

Olpanat Zvolon
Olpanat Zvolon

Main system parameters

Near Shadings

System type

According to module strings

PV modules
PV Array
Inverter
Inverter pack
User's needs

PV Field Orientation

tilt

Model

Nb. of modules
Model

Nb. of units

Unlimited load (grid)

Tables on a building

Electrical effect

15° azimuth
TSM-495DE18M(II) Pnom
180 Pnom total
SE66.6K/SE100K Unit Pnom
3.0 Pnom total

100 %

0°

495 Wp
89.1 kWp
33.3 kW ac
99.9 kW ac

Loss diagram over the whole year

1992 kWh/m2

—

Horizontal global irradiation
+8.1% Global incident in coll. plane
-0.04% Global incident below threshold
-4.14% Near Shadings: irradiance loss
-2.76% |AM factor on global
-3.00%  Soiling loss factor
1947 kWh/m2 * 430 m2 coll. Effective irradiation on collectors
efficiency at STC = 20.75% PV conversion
173.8 MWh Array nominal energy (at STC effic.)
\7 -0.04% PV loss due to irradiance level
-8.62% PV loss due to temperature
-1.80% Shadings: Electrical Loss acc. to strings
-0.69% Optimizer efficiency loss
C+0.75% Module quality loss
-2.00% LID - Light induced degradation
0.00% Module array mismatch loss
-0.58% Ohmic wiring loss
152.0 MWh Array virtual energy at MPP
S-I.GZ% Inverter Loss during operation (efficiency)
0.00% Inverter Loss over nominal inv. power
0.00% Inverter Loss due to max. input current
0.00% Inverter Loss over nominal inv. voltage
-0.01% Inverter Loss due to power threshold
0.00% Inverter Loss due to voltage threshold
149.5 MWh Available Energy at Inverter Output
\’ -0.55% AC ohmic loss
148.7 MWh Energy injected into grid

PVsyst Licensed to Triple Green LTD (Israel)




PYN YR = PHIAT MOVIN NN AYN

PR ) 23y ) D D 23y, ) D 5. 2391 ) ) 5.
mY [ -wnn D Y7 | 95391 2 Y7 9wn 9 R e
Ny | wroYp | 45 45 45 Yov 45 45 45 ¥ 45 45 45 7909
m vowp | NN m NN | WP | DINN m DNN | WO | HINN w VNN | WO | 66,912 148,694
7,374 16,386 2,617 5815 1,337 2,971 3,420 7,600 21-5r
7.110 15799 | &7 [Teos | ®7%% [a23s | *1%% [1a0s | *1%% 3130 |07 5706 %7 [sa36 21 il
3,411 7,580 3,327 7,394 63 140 21 16 21
4,039 8,976 | 15.38% | 3,868 | 15.38% | 8596 | 0.35% | 106 | 0.35% 236 0.13% 65 0.13% 145 21110 9N
3,163 7,030 3,006 6,879 66 147 2 4 21y
5,571 12,379 716 1,592 916 2,035 3,939 8,753 21-ymn
6,269 13,931 1,168 2,595 1,434 3,186 3,668 8,150 219K
7,261 16,135 1,395 3,099 1,168 2,595 4,698 10,441 21-xn
7,293 16,206 | 11.20% | 977 | 11.20% | 2171 | 11.21% | 987 |11.21% | 2,193 | 40.08% | 5329 | 40.08% | 11,842 21ar 1avn
6,249 13,886 1,937 4,304 1,672 3,716 2,640 5,866 21-090
5,276 11,725 819 1,820 860 1,912 3,597 7,993 21
3,897 8,660 486 1,080 466 1,036 2,945 6,545 21-a0
66,912 148,694 | 33.34% | 22310 | 33.34% | 49577 | 15.67% | 10,483 | 15.67% | 23,296 | 50.99% | 34,119 | 50.99% | 75.820 >'no
Average Daily Profile 12 11 10 9 8 7 3 5 2 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
0.934 0 0 0 2 36 73 108 101 21 0 0 0 5
8.118 0 26 208 328 407 473 522 514 343 140 4 0 6
21.199 204 370 629 772 920 973 1,005 | 1,029 811 567 280 178 7
34.330 481 827 1,060 | 1,172 | 1,350 | 1,424 | 1,429 | 1,470 | 1,241 930 661 486 8
46.097 898 1147 | 1,431 | 1,537 | 1,699 | 1,753 | 1,736 | 1,770 | 1559 | 1,347 | 1,042 905 9
53.843 1,106 | 1,335 | 1654 | 1,808 | 1,955 | 1,979 | 1,951 | 1986 | 1,811 | 1,657 | 1,296 1,116 10
56.919 1265 | 1,391 | 1,741 | 1,940 | 2,063 | 2,060 | 2,022 | 2,050 | 1,879 | 1,735 | 1,375 1,255 11
55.171 1220 | 1,322 | 1687 | 1,878 | 2,026 | 2,024 | 1,987 | 2010 | 1,779 | 1,701 | 1,339 1,164 12
50.209 1,001 | 1,182 | 1475 | 1,717 | 1,865 | 1,874 | 1,832 | 1,828 | 1639 | 1,590 | 1,223 1,150 13
39.857 570 788 1,096 | 1,398 | 1583 | 1,578 | 1529 | 1,515 | 1,352 | 1,334 950 855 14
26.099 280 317 605 913 | 1,121 | 1,184 | 1,140 | 1,080 940 937 598 412 15
11.635 6 5 138 394 596 696 664 591 465 420 210 61 16
2.891 0 0 0 27 177 282 264 190 93 23 0 0 17
0.079 0 0 0 0 0 15 14 0 0 0 0 0 18
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
0.000 0 0 0 0 0 0 0 0 0 0 0 0 21
0.000 0 0 0 0 0 0 0 0 0 0 0 0 22
0.000 0 0 0 0 0 0 0 0 0 0 0 0 23
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80.01% 173.65 138.93 5,571 12.38 Y n 180° N1aNn VIN'TN
79.49% 196.70 156.35 6,269 13.93 79X 180 TRINA 495 - n'7189
78.63% 230.31 181.09 7,261 16.13 NN 2 SE - p'n
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DC cables calculations

Olpanat Zvolon - - DC cables calculations
Cupper Alominum 290 Cables amount] 495 Pannel
& £G LG 22 50 0 20 20 0.34% Production losses 11123 Pannel amoILTnpt
Length 270 0 20 0 0 0 0 0 - .
100% Grid load| 87,120 Total production
Inverter Panels NF:J?ZI; Number Of Panels Power Current Reccomended Maximum Resistance Cross section | Lengh of cable Voltage Drop [V] Power losses [W] DP % Cable
Num Number Inv/String String in Parallel W] [A] current [A] [Ohm/1000m] [mm~2] used [Meter] Diameter
1 88 88 1 43560 34.89 77.00 1.26 16 5 0 15 0.04% 17.60 JB to INV losses
ST-1 32 32 1 15840 11.63 42.00 3.46 6 35 3 33 0.21% 12.60
ST-2 28 28 1 13860 11.63 42.00 3.46 6 45 4 42 0.30% 12.60 String losses
ST-3 28 28 1 13860 11.63 42.00 3.46 6 55 4 51 0.37% 12.60
142 0.33% Total losses
2 88 88 1 43560 34.89 77.00 1.26 16 10 1 31 0.07% 17.60 JB to INV losses
ST-1 32 32 1 15840 11.63 42.00 3.46 6 35 3 33 0.21% 12.60
ST-2 28 28 1 13860 11.63 42.00 3.46 6 45 4 42 0.30% 12.60 String losses
ST-3 28 28 1 13860 11.63 42.00 3.46 6 55 4 51 0.37% 12.60
157 0.36% Total losses
87,120 299 0.34%




AC cables calculations

Load : | 100% | Voltage: | 400 | Cos Ph : 1 Pannel TRINA - w 495 Production losses 1.09%
. Pannel amount 176 Ratio DC/AC 130.81%
Olpanat Zvolon -AC cables calculations e —— Py Y —— P
S 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
EROM T0 Amount Cable Cables
KW KW KW KW A A m mmA*2 A R-Q/Km Z-Q/Km \ W % % %
Calculation | Calculation | Calculation | P*% | P/(1.73*U*PF) 1% c Ag‘;"p';‘e‘:" c c c c Calculation | (1.73**Z*L*PF)/1000*N | (3*1"2*R*L)/1000*N | (dU*100)/U """2%’0‘023" (dP*100)/1000*P
INV 1 PO 88 43.56 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% 1.04% 0.12%
INV 2 PO 88 43.56 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% 1.17% 0.25%
PO IEC METER 176 87.12 66.60 66.60 96.13 96.13 30 4x35 NA2XY | Copper 35 1 113 0.545 0.551 2.75 452.9 0.69% 0.92% 0.68%
IEC METER| Main Board 176 87.12 66.60 66.60 96.13 96.13 10 4x35 NA2XY | Copper 35 1 113 0.545 0.551 0.92 151.0 0.23% 0.23% 0.23%
AC 66.60 728.1 Toatl Losses 1.09%




SOLARPOWER Measurements OffGrid DC Tests
Date Pannel (w)- TRINA 495
Client Olpanat Zvolon Total pannels installed 176
Project Number Olpanat Zvolon Inverter (KW)- SE 33.3
Site name Rosh Hayin Total inverters installed 2
Site Location Rosh Hayin Total KW installed 87.12
AC System Size-KW 33.3 :
DC System Size-KW 1356 MPPT | String | Nmod | Expected Voc Measured Voc
INV Serial Number Fuse Pannel A 1 32 16
Fuse Pannel B 1 28 14
1
Fuse Pannel C 1 28 14
AC System Size-KW 33.3 .
DC System Size-KW 1356 MPPT | String | Nmod | Expected Voc Measured Voc
INV Serial Number Fuse Pannel A 1 32 16
Fuse Pannel B 1 28 14
2
Fuse Pannel C 1 28 14




SOLARPOWER Measurements Ongrid DC Tests
Date Pannel (w)- TRINA 495 Imp In STC 11.63
Check time Total pannels installed 176 Vmp In STC 42.6
Client Olpanat Zvolon [Inverter (KW)- SE 33.3 AC System Size-KW 66.6
Project Number Olpanat Zvolon [Total inverters installed 2 DC System Size-KW 87.12
Site name Rosh Hayin MPPT | String | Nmod Expected DC |[Measured DC | Expected DC |Measured DC | Expected DC |Measured DC
Site Location Rosh Hayin Imp Current | Imp Current | Vmp Current | Vmp Current | Pmax Current | Pmax Current
INV Size MS Inverter A 1 32 21.12 750 15840 0
1 333 MS Inverter B 1 28 18.48 750 13860 0
MS Inverter C 1 28 18.48 750 13860 0
INV Size MS Inverter A 1 32 21.12 750 15840 0
2 333 MS Inverter B 1 28 18.48 750 13860 0
MS Inverter C 1 28 18.48 750 13860 0




SOLARPOWER Measurements Ongrid AC Tests
Member of ORAD Group
Date Pannel (w)- TRINA 495 Inverter type 1 Max AC Current 48.05
Check time Total pannels installed 176 Inverter type 2 Max AC Current
Client Olpanat Zvolon Inverter (KW)- SE 33.3 AC System Size-KW 66.6
Project Number Olpanat Zvolon Total inverters installed 2 DC System Size-KW 87.12
Site name Rosh Hayin Phase Voltage Measured AC |Measured DC |Ratio Conversion
Site Location Rosh Hayin R/N SIN TIN Pmax Power | Pmax Power Calculated
) Expected Vmp Voltage 230+10% 230+10% 230+10%
INV - Size Measured Vmp Voltage
Main p 779 0 0 #DIV/O!
Board 66.6 Expected Imp Current 96.1 96.1 96.1
Measured Imp Current 0 0 0
) Expected Vmp Voltage 230£10% 230£10% 230£10%
INV Size
Measured Vmp Voltage
0 0 #DIV/O!
1 33,3 Expected Imp Current 48.05 48.05 48.05
' Measured Imp Current
) Expected Vmp Voltage 230£10% 230£10% 230£10%
INV Size
Measured Vmp Voltage
0 0 #DIV/O!
9 13,3 Expected Imp Current 48.05 48.05 48.05
' Measured Imp Current
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