N10 19D - |"'"yn 7'9X 179 DA TDUN
83.6 Kw — n's"yn n"x710 nd>yn

2v7aRp naxt — PAM -E-D-001
spveny nisn — PAM -E-D-002
neip naan — PAM -E-D-003

799221 2°%IRD W1N nvsn — PAM -E-D-004
o n»n naxnt nvsn — PAM -E-D-005
29 v — PAM -E-D-006

noLRwn nMp T nven — PAM -E-D-007
PRI NP 7 nvisn — PAM -E-D-008
Pvsyst n»xbmse — PAM -E-C-002

DC %7 700 212 — PAM -E-C-003
AC na%y »ropt 2w — PAM -E-C-004
73238 DC 2onn» nypa72 — PAM -E-C-005
7273398 DC asmn» mpe1a — PAM -E-C-006
73R AC asmnn mpeta — PAM -E-C-007
70N vap mpeTa — PAM -E-C-008
TR Teap M2 — PAM -E-C-009

2020 AW M2 K 73oNn

p"ya 78w nR'io n'nar Q{




PAM- Layout Desgin

772y Yo yNab v
NN 95
NINYVIAN NINN

MINWN2 D3P DNYN MM D1PNI

"

o /
(=]
1D MO NN ONNND ONXNNI. 2 L /
| 1
[e) i E
o
SEIR
&
i =L D' ¥YNN/D'A¥V07 NN - FOXN |"yn 1'7 D' AdOWN
§ | / 139.33% AC/DC 60 : AC(KW) "'Dpoon 400 (W)TT1I2 7089 790N
~°" | Ratio 83.6 : DC(KW) "?'1p1o0n 209 ;%D nhko 0"
L AC/DC |AC oon|DC poon|nnvoa n'axo |[nnvo o |(kW)hmn ai0o| 1mn NN
§ ‘ / 139.33% 60 83.6 19 11 SMA-60 1 o
§ B 139.33% 60 83.6 :0'"n® nnd d"no
22000 15550
: > : N 5995 D) > )
DYINO NANA PO N en now o a— -
N1D 05 P o o o PAM-E-D-001 P1 JINKO ne SMA Y
7~ . TN AR P2 400w ot 1 SMA-60 N DT
. [ty 1 mm 1 T 19/01/2020 209 pu s
Dyl XY R0 n'ﬂmkﬁ%i/“ Ao T P3
) 72 POIN 13 deg nLN: ) DT
PO A3 IN: P4 185 deg LIDNIN: 7Oy
P5 83.6 kWp 5913 paon: 60 kW 913 paon:




PVSYST V6.77

19/01/20

Page 1/5

Grid-Connected System: Simulation parameters

Simulation date

19/01/20 09h02

Project : PAM
Geographical Site Kefar Sava Country Israel
Situation Latitude 32.19°N Longitude 34.95°E
Time defined as Legal Time Time zone UT+2 Altitude 43 m
Albedo 0.20
Meteo data: Kefar Sava Meteonorm 7.2 (1990-2004), Sat=100% - Synthetic
Simulation variant : PAM

Simulation parameters

System type

Sheds on a building

LID - Light Induced Degradation
Module Quality Loss

Module Mismatch Losses
Strings Mismatch loss

Incidence effect, ASHRAE parametrization

IAM =

Loss Fraction
Loss Fraction
Loss Fraction
Loss Fraction

1-bo (1/cosi-1) bo Param.

Collector Plane Orientation Tilt  13° Azimuth 5°
Sheds configuration Nb. of sheds 37 Identical arrays

Sheds spacing 2.80m Collector width  2.03 m
Shading limit angle Limit profile angle 29.0° Ground cov. Ratio (GCR) 72.4 %
Models used Transposition Perez Diffuse Perez, Meteonorm
Horizon Free Horizon
Near Shadings According to strings Electrical effect 100 %
User's needs : Unlimited load (grid)
PV Array Characteristics
PV module Si-mono Model JKM 400M-72H

Custom parameters definition Manufacturer  Jinkosolar
Number of PV modules In series 18 modules In parallel 12 strings
Total number of PV modules Nb. modules 216 Unit Nom. Power 400 Wp
Array global power Nominal (STC) 86.4 kWp At operating cond.  79.5 kWp (50°C)
Array operating characteristics (50°C) Umpp 702V Impp 113A
Total area Module area 435 m? Cellarea 392 m?
Inverter Model Sunny Tripower 60-10
Original PVsyst database Manufacturer SMA
Characteristics Operating Voltage 570-800 V Unit Nom. Power 60.0 kWac
Inverter pack Nb. of inverters 1 units Total Power 60 kWac
Pnom ratio 1.44

PV Array loss factors
Array Soiling Losses Loss Fraction 3.0 %
Thermal Loss factor Uc (const) 15.0 W/m2K Uv (wind) 0.0 W/m2K / m/s
Wiring Ohmic Loss Global array res. 69 mOhm Loss Fraction 1.0 % at STC

20%

-0.8 %

1.0 % at MPP
0.10 %

0.05
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System loss factors
Wiring Ohmic Loss

Wires: 3x35.0 mm?2 Loss Fraction

Grid-Connected System: Simulation parameters

1.0% at STC

PVsyst Licensed to SolarPower Ltd (Israel)




User's needs

Unlimited load (grid)
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Grid-Connected System: Near shading definition

Project : PAM

Simulation variant : PAM

Main system parameters System type Sheds on a building

Near Shadings According to strings Electrical effect 100 %

PV Field Orientation tilt 13° azimuth 5°

PV modules Model JKM 400M-72H Pnom 400 Wp

PV Array Nb. of modules 216 Pnom total 86.4 kWp

Inverter Model Sunny Tripower 60-10 Pnom 60.0 kW ac

Perspective of the PV-field and surrounding shading scene
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Iso-shadings diagram
PAM

Beam shading factor (according to strings) : Iso-shadings curves
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User's needs

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

Project : PAM

Simulation variant : PAM

Main system parameters System type Sheds on a building

Near Shadings According to strings Electrical effect 100 %

PV Field Orientation tilt  13° azimuth 5°

PV modules Model JKM 400M-72H Pnom 400 Wp

PV Array Nb. of modules 216 Pnom total 86.4 kWp

Inverter Model Sunny Tripower 60-10 Pnom 60.0 kW ac

Main simulation results
System Production

Produced Energy
Performance Ratio PR

139.4 MWhlyear
74.10 %

Specific prod. 1613 kWh/kWp/year

Normalized productions (per installed kWp):

Nominal power 86.4 kWp

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

Normalized Energy [kWh/kWp/day]

T T T T T T
losses) 1.43 kWh/kWp/day
0.11 kWh/kWp/day

Performance Ratio PR

10 T T T T T T T T T T
PR : Performance Ratio (Yf/Yr): 0.741

Yf : Produced useful energy (inverter output)

4.42 KWh/kWp/day

performance Ratio PR

Jan Feb Mar Apr  May Jun Jul Aug  Sep Nov  Dec Jan Feb Mar Apr Jun Jul Aug Sep Oct Nov Dec
PAM
Balances and main results
GlobHor DiffHor T_Amb Globlinc GlobEff EArray E_Grid PR
kWh/m?2 kWh/m?2 °C kWh/m?2 kWh/m?2 MWh MWh

January 92.1 35.95 13.02 114.2 104.5 7.40 7.22 0.732
February 110.8 45.88 13.71 130.3 120.2 9.00 8.78 0.780
March 159.8 54.33 16.34 176.9 164.6 12.11 11.80 0.772
April 190.0 65.86 19.21 199.6 185.9 13.37 13.03 0.755
May 232.8 65.16 22.41 2329 217.1 15.30 14.91 0.741
June 241.8 59.25 25.15 237.3 221.4 15.38 14.99 0.731
July 244.0 60.77 27.63 241.7 225.6 15.60 15.21 0.729
August 224.7 57.72 27.93 2319 216.9 15.01 14.63 0.730
September 186.4 45.74 26.06 202.9 189.6 13.19 12.87 0.734
October 149.5 44.60 23.67 174.4 162.0 11.60 11.32 0.751
November 104.9 36.41 18.89 129.2 119.0 8.39 8.19 0.734
December 84.6 36.83 15.08 106.1 96.5 6.60 6.45 0.704
Year 2021.3 608.49 20.80 2177.4 2023.3 142.96 139.40 0.741
Legends: GlobHor Horizontal global irradiation GlobEff Effective Global, corr. for IAM and shadings

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

T_Amb Ambient Temperature E_Grid Energy injected into grid

GlobInc Global incident in coll. plane PR Performance Ratio

PVsyst Licensed to SolarPower Ltd (Israel)
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Grid-Connected

System: Loss diagram

Project : PAM

Simulation variant : PAM

Main system parameters System type Sheds on a building

Near Shadings According to strings Electrical effect 100 %

PV Field Orientation tilt 13° azimuth 5°

PV modules Model JKM 400M-72H Pnom 400 Wp

PV Array Nb. of modules 216 Pnom total 86.4 kWp
Inverter Model Sunny Tripower 60-10 Pnom 60.0 kW ac
User's needs Unlimited load (grid)

2021 kWh/m?

+7.7%
-0.1%
-1.3%
-2.9%
-3.0%
2023 kWh/m2 * 435 m2 coll.
efficiency at STC = 20.17%
177.4 MWh
-2.2%
-12.7%
-1.9%
+0.8%
144.0 MWh
\) -0.7%
0.0%
0.0%
0.0%
0.0%
140.1 MWh
\) -0.5%
139.4 MWh

Loss diagram over the whole year

Horizontal global irradiation
Global incident in coll. plane

Global incident below threshold
Near Shadings: irradiance loss

IAM factor on global

Soiling loss factor

Effective irradiance on collectors

PV conversion

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

PV loss due to temperature

Shadings: Electrical Loss acc. to strings
Module quality loss

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
Available Energy at Inverter Output

AC ohmic loss
Energy injected into grid

PVsyst Licensed to SolarPower Ltd (Israel)




NID 995 - 199N PIAN ADD D) DIDUN I8 AUnN

o s 539 Mn P 5 Yayn [ amn o 5 Sayn N D 5
™Y | -umn D Y51 qawm ™ T w5 T qryn 7 Yo Town [ o | wron - mw
nY v7op 45 45 45 Hav 45 45 45 ya) 45 45 45 309
m vowp | PN m anx [ wow [ onx [ @ [ x| wrop | vinx m nnx [ wop | 62,732 139,404

6,845 15211 1,866 2,146 1395 3,000 3,585 7,966 I

6.585 14,63 | 0% 2238 ] ®™" 2oz | *1%% [1aes | *1% [2ess |17 3151 %7 7008 191 i

3,248 7,219 3,185 7.078 47 105 16 35 100"

3.952 8,782 | 15.67% | 3.798 | 15.67% | 8.440 | 0.32% | 97 | 032% [ 216 | 012% | 57 | 0.12% [ 126 19115 9N

2,902 6,449 2,848 6,329 54 110 0 1 100%7

5311 11,803 912 2.026 846 1,880 3554 7.897 19y

5,862 13,027 767 1,703 770 1712 4,325 9,612 191o%

6,709 14,909 1,079 2398 1328 2,951 4,302 9,559 19-xn

6,747 14,904 | 10.94% [ 1,005 | 10.94% [ 2,434 | 10.68% | 1,150 | 10.68% | 2,575 | 40.86% | 4,493 | 40.86% | 9,085 Toar ~wn

5,791 12,868 981 2,180 879 1,953 3,930 8,734 19-050

5,002 11315 1,396 3,103 1152 2,561 2,543 5,651 1971

3,687 8,193 636 1412 565 1,255 2,487 5526 1920

62,732__| 130404 | 33.16% | 20,801 | 33.16% | 46,224 | 15.12% | 9,488 | 15.12% | 21,084 | 51.72% | 32,443 | 51.72% | 72,096 >0

T — 2 ) 0 9 8 7 5 5 7 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 2
0.793 0 0 0 1 28 65 97 84 14 0 0 0 5
7.100 0 16 185 301 | 355 | 412 462 459 317 116 1 0 6
19.861 165 296 631 729 | 857 | 915 956 975 770 541 255 138 7
33.140 393 772 | 1,099 | 1179 | 1.287 | 1,324 | 1342 | 1,373 | 1162 | 1,031 | 651 483 8
44.564 894 | 1134 | 1431 | 1,489 | 1,60L | 1627 | 1,632 | 1,670 | 1,479 | 1,360 | 1,033 017 9
50.355 1122 | 1,354 | 1608 | 1658 | 1,783 | 1,799 | 1,759 | 1,786 | 1,635 | 1514 | 1,230 1,131 10
52.057 1217 | 1,383 | 1648 | 1671 | 1,821 | 1,830 | 1,769 | 1,804 | 1,689 | 1,604 | 1,337 1,228 11
51.178 1177 | 1,322 | 1583 | 1,600 | 1,806 | 1,819 | 1,766 | 1,759 | 1642 | 1,626 | 1,307 1,183 12
47.145 936 | 1,104 | 1,383 | 1,564 | 1,720 | 1,740 | 1,603 | 1,680 | 1,544 | 1,464 | Lo24a4 1,135 13
36.720 342 611 | 1075 | 1,274 | 1468 | 1511 | 1461 | 1,438 | 1,208 | 1,235 | ool 697 14
24.550 201 200 556 883 | 1,107 | 1171 | 1126 | 1074 | 922 888 570 262 15
11.739 1 2 116 391 | 626 | 741 698 631 462 408 164 25 16
2.606 0 0 0 19 174 | 249 227 173 94 15 0 0 17
0.032 0 0 0 0 0 6 5 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

Energy (kWh)

2,000

1,800

1,600

1,400

1,200

1,000

800

600

400

200

) — ’L\\

4 N
///\ \ : — JaNUAry
// //\V\\ ——February
V. N\ ——March
ZBN\ =
e May
/ \\ e===June
— July
\ = August
September
e October
S ====November
\ December

e . . . PR 5 5 e . g

Average Daily

~ )
) a

14

-

Profile per Month

20

21

22

23

24




N0 19D - |"'yn j7'9X 179 D"IA 7DYUN

297wn myw 7'91N9 np'o

N ¥ YXIinn Mvn 'nn

PR Kwh/Kwp/year n"v - nINn MWh/year - n'miw apion
VNIY?'?Y

74.10% 1,613 62,732 0.45 139

PR Globlnc KWh/KWp No1dN MWh UTIN TI0' NINAN
73.18% 114.17 83.55 3,248 7.22 NI 3 DINT |I9X 22
78.01% 130.30 101.65 3,952 8.78 ININ19 13° ?9INN 970 NNt
77.21% 176.92 136.61 5311 11.80 Y n 185° N1an VIN'TX
75.54% 199.61 150.78 5,862 13.03 79X 216 JINKO 400 - no'7axo
74.08% 232.92 172.55 6,709 14.91 NN 1 SMA - b'n
73.13% 237.29 173.54 6,747 14.99 nJ 60 AC |p7nin 7900
72.85% 241.66 176.05 6,845 15.21 il 86.40 DC |7nim poon
73.03% 231.93 169.38 6,585 14.63 VOIAIN 144.00% AC/DC yix1 ont
73.39% 202.94 148.94 5,791 12.87 12N0O0 139 Mwh/year
75.10% 174.38 130.96 5,092 11.32 M2I07IN 1,613 Kwh/Kwp/year
73.39% 129.22 94.83 3,687 8.19 712n1n 74.10% PR
70.37% 106.07 74.64 2,902 6.45 7anxT 0.45 Nn"w yximn mwn 'nn
74.10% 2,177.39 1,613.48 62,732 139.40 >"No ' ORIP'PY?




