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i@ Stand-alone system definition, Variant "New simulation variant", Variant "New simulation variant"

Av. dally needs Enter accepted PLOL %

o
day(s) @

Battery (user) voltage
1.7 kwh/day
‘ [ Detalled pre-sizing ‘

Enter requested autonomy Suggested capacity

Suggested PV power

Storage | PV Array | Back-Up Simplfied sketch

V@

153 Ah
583 Wp (nom.)

—Sub-array name and Orientation———— ~Pre-sizing
Name O No szing Enter planned power C kWwp
Tt 20° . .
Orient.. Fixed Tilted Plane Azmuth 00 Resize .. or avalable area O 0 m
Select the PV module
Al modules . Sort modules @ Power () Technology
|J\nkosolar I 565 Wp 37V Stmono  JKMSE5M-7RL4-V Since 2021 Datasheets 2021 | ‘ <, Open ‘
Siing voltages : Vmpp (60°C) 38.2 V
Voc (-10°C) 58.3 V
[Select the control mode and the
MPPT power converter
© @ universal controler Al manufacturers
perating mode Max. Charging - Discharging current
Direct coupling [MpPT 100 26V 247 8A Universal controler with MPPT Open ‘
(@® MPPT converter The operating parameters of the universal controller wil automatically be
(O DC-DC converter adjusted according to the propertees of the system.
PV Array design
Number of modules and string Operating conditions: User's needs Household Aver. power 69 W
should be: Vmpp (60°C) 38V Night ratio 50.0% Daily energy 1.66 kwWh
Mod. in series No constraint Vmpp (20°C) 45V Battery pack 1in paralel, 26 V Capacty 180 Ah
Nb. strings between 1 and 2 Voc (-10°0) Y Autonomy 2.5 day Stored energy 4.15 kWh
@ Plane ;”adi?”cg 1000 W/m2 " o ‘ PV Array 1 str. of 1 modules Nom. Power 565 Wp
Impp (STC 129A lax. operating power 0.6kW ;
R 5 Isc (STQ) 13.8 A (at 1000 W/mz and 50°C) PVv/PLoad 8.2 Av. daily energy 2.05 kwh
rea m i
Nb. modules 1 Isc (at STC) 136 A Array nom. Power (STC) 565Wp Controller Universal MPPT Nom. Power 491 W
PV/PConv 115 Thresholds acc. to SOC
‘ ¥ cancel ‘ | oK
- .. w“ |- - o wiale &
‘\A}L.\AS\ uh}SA Jl:u;\ 3380 .( 10.3) ds»u
@ Results, variant VCD "New simulation variant"
il Main It:
Project 1500ff PV Array System Production 804 kWh/yr Normalzed prod.  2.87 kwh/kwp/day
Speciic prod. 1583 kWh/kWp/yr Array losses 2.07 KWh/kWp/day
Performance Ratio 0.550 System losses 0.28 kWh/kWp/day
Site Misratah PV modules IKMSE5M-7RLA-Y Battery: 2ry module Li-lon, 26V 181
System type Stand alone Nominal power 0.56 kWp  Battery voltage 26 v
Simulation 01/01 to 31/12 MPP voltage 438V Total capacity 180 Ah
(Generic meteo data) MPP current 1294
Daily Input/Output diagram Performance Ratio PR and Solar Fraction SF ‘ . Report |
30 T T T 13 T T T T T T T
3 o Values from 01/01 to 3112 o 12 . PR: Performance Ratio (Yf/Yr): 0550 E £ Tables
= ° SF: Solar Fraction (ESol / ELead) :  0.976 4
: 25 . 1 11 ( )
7 o R ‘ J2¢ Predef. graphs |
s 20f oo 3 = —
2 o aTmSt SO AW AR 5 - O £
S &£ ‘ [ Hourly graphs |
EREIS g g (I
-:; ]._fk Economic evaluation
= 10| N
B ——————
é osk 1 ‘ D’ Loss diagram |
g -
o
00 ! ! ! L
0 2 4 6 [} 10 Jan  Feb Mar Apr May Jun Ju  Aug Sep Oct Nov Dec
Global incident in coll. plane [KWh/m?/day]
Dally Input/Output diagram rformance Ratio PR
B i i ' Recenter
= Reference Incident Energy in Collector Plane L%
H 1
ERRl) ¥
) T T T T T T T T g " E 631l
2 O I v Reference incidentenergy_5 222 iy E H 3
s 6F 1 £ E
R 1 g 1 |\,
= Z k y
i ] M= |
3 Jan  Feb Mar Apr May Jun Ju  Aug Sep Oct MNov Dec 0 200 100 600 300 1000 20
z £ Efiective Glabal, corr_for IAM and shadi z 7 ciose
Reference Incident Energy ir 2 |Array Temperature vs. Effec
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Y kel eld e LED195 7 luadll 433l ducadll 5,1

GlobHor DiffHor T_Amb WindVel Globlnc DifSinc Alb_Inc

kWh/m? kWh/m? °C m/s kWh/m? kWh/m? kWh/m?
January 81.0 42.68 13.80 4.4 104.8 29.98 0.489
February 97.9 51.09 13.87 4.8 118.8 33.99 0.590
March 142.4 76.16 16.32 4.8 159.7 47.22 0.859
April 173.2 85.32 18.98 4.8 182.3 47.98 1.044
May 200.6 95.42 22.28 4.7 199.4 50.52 1.209
June 202.2 95.02 24.76 4.0 194.7 50.14 1.219
July 217.5 86.79 27.74 3.8 212.6 43.33 1.312
August 2011 81.61 28.44 3.7 207 .4 41.17 1.213
September 156.5 75.04 26.63 4.1 172:1 43.87 0.944
October 122.9 59.98 24.36 3.8 145.5 38.34 0.740
November 90.5 44.08 19.30 3.8 116.4 30.19 0.546
December 69.8 35.70 15.21 4.4 92.1 26.29 0.420
Year 1755.5 828.89 21.02 43 1905.9 483.03 10.586
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Normalized Energy [kWh/kWp/day|

10

— Yf: Energy supplied to the user 2.87 kWh/kWp/day

| | | | | [ |
Lu: Unused energy (battery full) 1.31 kWh/kWp/day
Lc: Collection Loss (PV-array losses)  0.75 kWh/kWp/day
Ls: System losses and battery charging 0.28 kWh/kWp/day

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
2] Apsadil) 5 UY) A shaial cla sl 5 daiial) dpadtll A8l (g i)l Maa) 1(2.5) IS
Yz el Gl e LED195 rluadl)
Laa—adll 5,Y) dashiid (Performance Ratio (PR)) ¢ Jas (3.5) J<il) xas
Glaslen Jigis alall PDIa alaill 30U 58 ¢liY) Jana 228 Cun <0.55 diad ali Ally aledl Dl
caal) Lghyg chpnadtl) 8L Clang 8 leall Jadi . okl z Y o daladl plaall jEG Jea
Bagll Bl dayy silady (DU ¢ Jlally
& <19 0.976 Wi (Solar fraction (SF)) dwa il dealasdl 4 o A s o
el doshiall o bl 5 ) A8Ual 2 gial) el Ll o Al aal) dpadl] doghaial Alls
pi g annadll Lo glaiall 5lS ppanil Luwall 038 aladiad Jig 8)UY) 8538 7 ladll Lgabing g

Aasls A8ls jobae ) dslal) 050 3L eS)) A8 cilaliia) Al e 45,8 (g
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Performance Ratio PR
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il 30Uy 13V dayy 3¢y LED195 zlicas £33 934h Loglhad) dgjlal) da s Nlas)
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450 dpall) 3 ,UY) Aa ghaie laliia¥ sl &30 1(2.5) Jsaa

JsY) 7z s il e LED195 zluadl)

EArray E_Load E_User SolFrac

kWh kWh kWh ratio
January 51.80 51.62 46.24 0.898
February 51.16 46.54 46.54 1.000
March 56.64 51.52 51.52 1.000
April 54.85 49.86 49.86 1.000
May 56.74 51.52 51.52 1.000
June 54.91 49.86 49.86 1.000
July 56.77 51.52 51.562 1.000
August 56.65 51.62 51.62 1.000
September 54.79 49.86 49.86 1.000
October 56.69 51.52 51.52 1.000
November 54.53 49.86 49.59 0.995
December 45.12 51.52 42.40 0.823
Year 650.66 606.63 591.96 0.976

des dpdaat] Loslladll byl a &l 305 Watt doe) 80w zslll Hlodl 3 s &
Land 33 ndl) #olllg 244Watt (Slall A cilS5 (%15.83 8.1y LED120 8,1y
i€y «%15.43 5.5 « LED99 5)0Y1 Jaa dpdasil Lglhadll clyladl a1 245 Watt
s 9o WSy LED120 rluaall 4325 dashia 3lSLaa 8 (0 223 . 196Watt ySlal) 538

Laadiad) ye A8l ssie of (o 860,905 Lnsedll daablall dows of (1.4.5) J<a b

doshaiall ag3all A8 daSy ((1.5.5) J< 8l b = wage LS 0.84kWh/kW,/day
Al 215 (e lgale Janiall A8 (g1l Jlea] aly WS 3.06 kKW h/kW, /day
Slaal & oo (3.(1.3.5) Joaall b mxage 58 LS <340.65 kWh oad 8 derdswdlls

ziall el e LED99 7 laall & all Y1 daslaia (o lgale Janiall Zilall (g5l
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Jsaall b miage g8 LS ¢308.71 kWh )51 el dladl ca i b deai wally )
Ligia g 8 o(4.5) ISl b miage 58 LS 0.986 L daaliwe duis ((2.3.5)
O s B o(2:5.5) JSall 8 mase a WS 2,09 kWh/KkW, /day desiiue 5l A8l

2.01 kKWh/kW, /day Laskial 5353 25\L) Zus
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T
PR Performance Ratio (Yf/ Yr) 0.386
SF: Solar Fraction (ESol / ELoad) : 0.986

12_-

11

T 1 I

PR: Performance Ratio (Y /Yr)
SF: Solar Fraction (ESol / ELoad) :  0.905

(KWhAWpday]

Nomalized Fnergy

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

43 dpadil) 35U A shaial o1aY) Jama s Lpsadill daalisall :(4.5) S

Js¥ zsal il Je LED120, LED99 zluadll

I I I 1 1 ! 1 I I I
Lu: Unused energy (battery full) 0.84 KWIKWp/day
Le: Collection Loss (PV-array losses)  0.98 kWh/kWp/day
Ls: System losses and battery charging 0.34 KWhKWp/day
YI: Energy supplied to the user 3.06 KWhKWp/day

T T T T T T T T T T
Lu: Unused energy (battery full) 2.09 KWhKWp/day
Le: Collection Loss (PV-array losses)  0.86 kWh/kWp/day
Ls: System losses and battery charging 0.26 KWhKWpiday
Y1. Energy supplied to the user 2.01 KWh/kWplday |

pergy (KWhAWp/day]

Normatized Ly

(<) (0
42 Apnadl 3 )Y da glaial b g8l 5 dniiall dpsadll A8UAL (5 el ey 1(5.5) JKa

JY 7 i) il e LED120, LED99 zlaadl)
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A3l dpsadl) 3 )UY) e shaie Claliia slSlaall il 1(3.5) Jsas
JY 7 siad) lid e LED120, LED99 zleadl)

(<) ()

E_Avail EUnused E_Miss E_User E_Load E_Avail EUnused E_Miss E_User E_Load SolFrac

kWh kKWh kWh kWh kKWh kWh KWh kWh kWh kWh ratio
January 37.56 10.33 1.006 25.59 26.60 26.31 0.80 7.76 2424 31.99 0.758
February 4265 16.96 0.054 23.97 24.02 29.83 231 3.05 25.85 28.90 0.894
March 56.49 27.68 0.000 26.60 26.60 39.49 6.77 1.32 30.67 31.99 0.959
April 63.42 35.26 0.000 25.74 2574 44.36 12.08 0.72 30.24 30.96 0977
May 68.18 39.34 0.000 26.60 26.60 4765 13.96 0.46 31.53 31.99 0.985
June 65.80 38.07 0.000 25.74 25.74 4593 13.26 0.33 3063 30.96 0.989
July 70.23 41.39 0.000 26.60 26.60 48.99 15.08 0.27 31.72 31.99 0.992
August 68.32 39.08 0.000 2660 26.60 4767 13.83 0.30 31.69 31.99 0.991
September 57.83 29.82 0.000 2574 2574 40.37 8.36 0.97 2999 30.96 0.969
October 49.52 21.16 0.310 26.29 26.60 3461 4.49 3.74 28.25 31.99 0.883
November 40.83 13.97 0.618 25.12 25.74 28.55 1.68 5.76 25.20 30.96 0.814
December 32.57 6.74 2477 2412 26.60 2287 067 11.21 20.78 31.99 0.650
Year 653.40 319.82 4.464 308.71 313.17 456.64 93.29 35.89 340.79 376.68 0.905
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Lu: Unused energy (battery full) 2.01 kWh/kWhp/day
- Lc: Collection Loss (PV-array losses)  0.74 kWh/kWp/day
Ls: System losses and battery charging 0.39 kWh/kWp/day
Yf: Energy supplied to the user 2.08 kWh/kWp/day

T
z sk ;
£ 6
=
=3
P
&
5
3
£ 4 —
z
2

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

A0l Apualall 5 )Y Ao slaial ol gl 5 Aninal) Ayl A8 (g Helll Maa) 1(7.5) JS&

S il G e LED195 7luadll

94



3] dpsadl) 5 Y1 A slaie cilalia sSlaall &l 1(4.5) Jsaa
S i Gl e LED195 zluadl

EArray E_Load E_User E_BkUp EBatCh EBatDis SolFrac

kWh kWh kWh kWh kWh kWh ratio
January 29.99 56.15 55.28 29.47 48.64 45.90 0.468
February 28.70 49.81 49.94 25.70 45.13 42.03 0.487
March 31.65 55.15 556.29 28.89 50.59 46.85 0.479
April 31.88 53.37 53.50 26.43 48.52 45.25 0.507
May 32.36 55.15 55.29 28.25 50.45 46.81 0.490
June 30.63 53.37 53.51 28.17 48.92 45.28 0.475
July 32.71 556.156 55.29 27.88 50.33 46.77 0.497
August 33.37 55.15 55.29 26.89 50.18 46.85 0.515
September 31.27 53.37 53.51 27.10 48.83 45.42 0.495
October 31.04 55.15 55.29 29.33 50.16 46.56 0.471
November 30.07 53.37 53.50 27.80 47.57 44.57 0.481
December 26.36 55.15 55.28 33.81 48.08 44.61 0.389
Year 370.03 649.34 650.96 339.71 587.41 546.89 0.479
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Lu: Unused energy (battery full) 1.03 kWh/kWp/day
- Le: Collection Loss (PV-array losses) 0.86 kWh/kWp/day
Ls: System losses and battery charging 0.42 kWh/kWp/day
8 Yf: Energy supplied to the user 2.91 kWh/kWp/day
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Slealo A< Al (e HLY) Aaghie 4088 B alill gl & LS <194.98 kKWh
Loadiue ppal) Bl b sogia Gos (8 ¢(6.5) gl B mage 8 LS 206.05 kWh(s5i

L6kWh/KW, /day JSa) i puase s LS
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EArray E_Load E_User E_BkUp EBatCh EBatDis SolFrac

kWh kWh kWh kWh kWh kWh ratio
January 18.81 37.94 38.02 21.66 31.64 30.05 0.431
February 20.22 34.27 34.34 16.64 29.79 28.13 0.517
March 22.86 37.94 38.08 17.92 32.96 31.16 0.530
April 22.02 36.72 36.80 17.50 31.94 30.15 0.526
May 22.91 37.94 38.03 17.93 32.97 31.16 0.530
June 2217 36.72 36.80 17.36 31.85 30.1 0.530
July 22.89 37.94 38.03 17.93 32.89 31.11 0.530
August 22.87 37.94 38.03 17.94 33.01 31.18 0.529
September 22.08 36.72 36.80 17.35 31.87 30.14 0.530
October 21.58 37.94 38.03 19.26 32.68 30.78 0.495
November 20.15 36.72 36.80 19.37 31.53 29.67 0.475
December 16.62 37.94 38.02 24.18 31.29 29.34 0.365
Year 255.16 446.76 447.72 225.04 384.42 363.00 0.498

<A b xnse o8 LS 2.3 kWh/EkW, /day dshial 5395l 8l LS o LS
Do) 1B e mo T a Aashiial) (g9 S G in 0.444 Lsed et lway (9.5)
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Lo gk e 5ol8 olaia jlasl o 5156 Watt (Slall e ) 808l & 1s LS 13V
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Normalized Energy [kWh/kWp/day]

Lu: Unused energy (battery full)
Lc: Collection Loss (PV-array losses)

1.6 KWh/kWp/day

0.88 KWh/kWp/day

Ls: System losses and battery charging 0.42 kWh/kWp/day
2.32 kWh/kWp/day

Yf: Energy supplied to the user

Feb

Jan

Apr

May

Jun

Jul

Aug

Sep

Qct

Nov

Dec

3] Apenn il 8)Y) Aasliial ol aghilly Aniial) Apandl ZBLAL (gedl) ey :(9.5) J<i

LS el el e LED99 7 luad

Ll L) BLY) daghiie Slalon sl &30 (6.5) Jsaa

S 2l el e LED99 7 luad

EArray E_Load E_User E_BkUp EBatCh EBatDis SolFrac

kWh kWh kWh kWh kWh kWh ratio
January 15.73 31.43 31.51 17.95 26.68 25.25 0.431
February 15.56 28.39 28.46 15.23 2473 23.08 0.466
March 17.34 31.43 31.50 16.58 27.22 25.57 0.475
April 16.52 30.42 30.49 16.55 26.45 24.62 0.458
May 16.74 31.43 31.51 17.60 27.32 25.29 0.442
June 16.36 30.42 30.49 16.79 26.33 24.47 0.450
July 16.78 31.43 31.561 17.52 27.24 25.26 0.445
August 17.32 31.43 31.50 16.81 27.35 25.52 0.467
September 16.82 30.42 30.49 16.07 26.41 24.75 0.474
October 16.48 31.43 31.50 17.43 27.03 25.36 0.448
November 15.56 30.42 30.49 17.31 26.26 24.57 0.433
December 13.78 31.43 31.51 20.20 26.30 24 .54 0.360
Year 194.98 370.11 370.94 206.05 319.32 298.27 0.446
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