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Abstract

An essential component in the construction and operation of solar power plants is identifying the factors affecting
power generation in the desired areas based on the season and the amount of radiation in each season for the
construction of solar power plants. Therefore, in this study, by examining the output capacity of a small kW power
plant and analyzing effective data in different seasons, as well as by comparing practical and simulation results, we
could identify useful and consistent data about factors affecting the production capacity of the plant. Then, the effect of
temperature changes on each cell unit was investigated. Using a 100W YH100W-18-M panel, a practical study of the
data was performed based on the STC rate. Meanwhile, the data were simulated and matched, and the final results were
extracted. Finally, the diagram of the impact on the power and current of the power plant in all seasons of the year was
extracted. The obtained results, namely the effective parameters in compiling this article, indicated the effectiveness of
parameters such as the ambient temperature and the amount of radiation, yielding significant results in the output power
of the power plant in different seasons.

Keywords: Solar power plant, Photovoltaic arrays, Hotspot, Solar panel, Simulation
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Model: 100-18-M Germany Technology %
Rated Maximum Power (Pmax) 100W
Tolerance (Tol) 0~+3%
Voltage at Pmax (Vmp) 18.50V
Current at Pmax (Imp) 5.41A
Open-Circuit Voltage (Voc) 22.20V
Short-Circuit Current (Isc) 5.7T4A
Nominal Operating Cell Temperature (NOCT) 47+2C
Maximum System Voltage 1000VDC
Maximum Series Fuse Rating 16A
Operating Temperature -40Clot85'C
Application Class Class A
Protection Class E]
Cell Technology Mono-Si
Weight (Kg) 8.80
Dimensions (mm) 1015x668x30
Technical performance data recorded at Standard Test Conditions (STC)
Am=1.5 E=1000W/m: TC=25T
e 4O
NO.278 Huisheng Road,Economic Development Area, z
Fenghua City,Ningo,China
TEL:+B657456113122 FAX:+8657488903923
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General Root Cause Pt of tickets Pct of Kwh lost
Inverter 43% 36%
AC Subsystem 14% 20%
External 12% 20%
Other 9% 7%
Support Structure 6% 3%
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Planned Outage 5% 8%
Modules 2% 1%
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Meter 1% 0%

9 Sz Jodo amo e 7y el 50 Pluw jiien o cdds oy
el g (60l pan oty ple 4 Cod el Jd o Slee
Ival sl (a5 Yo o0 Lo loads Gi)l38 sloasily b 3lse b o)

s 5 oy, -F
Al o @S ooyl Cowdy g Ghagh cnl 0 Olidiss pbxl g,
50 byl gileacs Jols a5 ol ool ailds iy |y Sllas

WwWw.jrenew.ir........  [— info@jrenew.ir

<
%

),

'4

N

( TP I LD @) perieiet 6 o 39 erorfo | A6 gDy



Sildggid laolS'y s o calizee Joab o (5 adgi HAS 50 Jelge SlpdS g

Jbo Jgabd 50 Gl 5 Lo Sk ¥ Jgur

Ol b Olbls e
AAYS VEIVYY Y&IYYE YA (ol Kle a5,0) Lo il
VIOUFAY  APY/5F AVROIFAY VAV AL (mope sio p lg) il opSils

¥

9,
it

VE ) sl 5 5l (sl o)led ¢ od Sl =63 9 pdsasass sla (65, sole aslilad }

alizee s ad )3 (295 Gl 9 Ol gl -Y-F
25l wsnd gt oy a5 Ol o S5e Jelse 3B e S50 sl
5 STC Glaosls Gokai 9 Ol glpol 5 (295 slapb s ol
Jlo el Jsad ;o ol @l U adlee bt ilodnd jo (oulillsn
RV LY

(b g )0 FoT A lalaged (oaled )0 0al 53 sla il
Ly b Lo o slmesls 5o, o5, sl oaid o0l Lt cilizhs K5, 30 b
50 56T g oo b sl ol (g3lwands slassls o1 S, 4 STC
ciliss slo el b Grizen 0y Oygo oS S L Glaghy ool
2 edly 5 ileaned Sl o gand s> oS (e I8 s 2
Sl o sor o s (VF JSi Y JS) Jlo 5l iliks Jgud
losds dlie S0 b (8 Jgoz JIY Ja)

Array type: User-defined;
1 series modules; 10 paralle! strings

2

Current (A)
8 8 8
T T

°

10 15 20 25
Voltage (V)

1200

1000 [ 2

800

600 [

Power (W)

a00

200

o 5 10 15 20 25
Voltage (V)

led 53 Gwdy93 oS gy (29,3 Oy 5 oSl OlgF aalie ¥ JSB
O v W) el 2l e gy b slos uilie ;5 5 ol

@ )0 VoIV glos jo 5 Dl Ve o) waz 0 YO slos [0 e SLe ylgs
o oSl Ol s ey ¥ Leyd Jlil ) s o @l Ve T
(Y JS8) el (53055 sl

Array type: User-defined;
1 series modules; 10 parallel strings
T T

120 F 3 5
4.93085 kW
100 g
< 80 1
5 60 e ]
5|
S 40t B
20 B
o . . . .
0 5 10 15 20 25
Voltage (V)
T
2000 3085 kW/m?
< 1500 g
2
2 1000 jm? q
g
o
500 B
o . . . .
0 5 10 15 20 25
Voltage (V)

Sl Gl 53 (g3t 55 ol g s (2955 Olz 5 e SLe Ol amlie A JSB

(0,50l a0 YO) ol glos cow gy Juad ol x5l o0 g

wWww.jrenew.ir........ I

... info@jrenew.ir

olaiz (b jlade sy L MPP dlass 5Ly wiz o ales iy o ) gt
Wboe Ll glabsde BB ek a4 des alS b Ll S pod s
G bl il cou (S Glg iSlas Jeax 5l Glaebl jglaie 45 ol plo

St yg> ol s ;> MPP dlaii b, ab o Yooro cilicee
09l oo ol

It e o (Vmp,dmp)
1/Rmp i
p i Pmp
A4 P
/ "
-
0] Voe v

Jo (e abai) P-V e 5 (aiee b3) VoI e B IS0
ST b e gud o>

Syt 5l i ol g 9 Shes e sl Gsi cnl o
by Solen 5 Gl Jdoar ooxles 8 Ojgonr &5 CT ly>
el 00l oolaiwl (sl MC4 gl LIS

Sl Ve e e ol OVLasl anis -Y-F

g Sl Voo iy oae Ve jloslaiul bosd asein £ ISS (0 oS 455S5ken
SIS 6l g 5 omste Jyshl 4 MCA Glabl, by o Jlas]
ok 05565 sloileil 5 0 Shae oy
LBl melyS b a ol Cur 635 SlgskS

m

R D R

\ ).31).3 Q‘j Yooo

0
i

il
C

100w*10=1000w

Slg Voo Jrsae Ve oy Slg Ve e acgemme VLl aiss PSS

Lan 5 055UsS lagses] 5 Blisee lalyl o o by (ieshy cnl 5o
S8kes gy ly 65GS @S U A S 8 e 5 LT 050 e
255 518 addlae 590 ol 55 )0 (g2 3 90 Sl el )y
osls Liulad ¥ Jouz jo adlllas 5,90 b Kk 5 oles Lyl
Sl ewlidlgn Hlojle el )0z ane slaosls Gululy a5 el oass

ol o0 Cl)Ml

'/



S Lol pasly s (o

OB 509 Dlg Vo) e pe p Dlg Ve B0 eeSLe Gy
VERY Lo Ll 5 olis o5 ol WOV wape ye 5 I5) VSO /TA

(O JS2) ool (53055 slaayl,l pa3Sle s 50 (a0

gy (Z9> Oly 89y » Alise sla gl )l 30 anslie ¥ Jooor
il b = by 5 (silotts Sl 3 sy

OB 509 Slg Vo) e pe p Dlg Ve B0 eeSLe Gy
IV Loy Sldl 5 ol a5 Sy 1348 iupe sie p Sy 1AF/AD

A JS5) cool sasdpo3 slalyl (295 mor Sl Bl 5o saoye

gy (95 Ol 69, 3 At ool )y ;06 anslie ¥ Jgar
Sl Jrad — CeaBly 5 (5luad > 0 gands o

79> Ol 3t 795 Olg 53 . . 79> Ol 3t 795 Olg 53 . o cal L
. A Sse sloyelily . A FSoe syl
g o Gl a2l o g o Gl a2l o
oS s 0 VP 5alS as o ¢ /YA s g e gloo LRV olidlas ) ¥ s g e sloo
R URWR Ol as s YE/AY B oy ol Gl Uldl as s YA S CIRWIRS R 2 e ol Gl
Array type: User-defined; Array type: User-defined;
& 1 series modules; 10 parallel strings ) 1 series TOHU|ES; 10 parall‘el strings
50 4 50 | |
gar 4 gor g
Saot 4 E 0l |
5 5
©20r Ae 7 Oz 24°c
10 1471°C | 10 - 264 °C 4
0 L L L L & 0 L L L L S
0 5 10 15 20 25 0 5 10 15 20 2
Voltage (V) Voltage (V)
1200 T T T T 1200
1000 [ _ - 1000 ~
5 PR 18C _ .
g 800 [ - i 800 - ~
g 600 4 g 600 g
0 400 4 o 400 - 4
200 - g 200 |
0 . . . . N o . . . . &
0 5 10 15 20 25 0 65 10 15 20 2
Voltage (V) Voltage (V)

OB ) sdye> oS5y (o795 Olz 5 peesSle Ol avalie VY S
O ere Wm?) ol b o 5ml Jad ol 5.0k )0 5 5l

@ 0 VEIVY glos jo g Dl Voo ) waz 0 YO slod [0 s SLe ylgs
fy

.

o oSl g 5o ooy FIF Loy maljl 5l oles a8 &g )
O JS8) conl a9 slaal)]

Array type: User-defined;
1 series modules; 10 parallel strings
T T

Voltage (V)

Power (W)

Voltage (V)

OB > sdye> oS5y (79,5 Olz 5 peesSle Ol analie VY SO
(0,5l a2 0 YO) ol slos o by Jad il (ol 5o g il

led )3 gl yo> oS5y (29,5 0Lz 9 preusShe Ols anlie R Y2
(s W) ol (il o i b (clos el 45 9 5 Jilin
O,
@z YEIVE slos 1o 5 Sly Ve o) a0 YO (loo ,o oSl s Haap el
oSl Olg 5o samys VA Loys els 5l olas a5 &y AQAY ;
QS sl sy slonl] 255 AN

Array type: User-defined;

1 series modules; 10 parallel strings :“

N . ' ‘ ‘ 1 b

80 4 ¢
z i
T 60, P 2 B o
2 3
3 40+ B :;%_
20 4 .
L i L L ‘e

% 5 10 15 20 = 25 &
Voltage (V) t_

2000 ' R %
5-1.76538 KW/m> Cx

s 1500 4 If
5 ‘2.
<€ 1000 - m? q v3
g t
500 | 1 £

&

GU 5 10 15 20 V 25 g’

Voltage (V)
12
OB 53 oy o (295 Dl g e Sle Ol anlie Ve SO ©
(o, le az ;0 YO) <ol slos cow plnals Jad il (oSl 5o g 0, lailenl GE
E
N’

WwWw.jrenew.ir........  [— info@jrenew.ir




Sl oSy e 5 hisin Sy 13 ol 2l IS Jabe Slyends

OB 50 9 Slg Vo) pe fie p Dlg Vet (A6 0 peSLe ol
VOIVA Lyis Gialidl ) ol &5 Sy V108 capo 2o 5 s ) VOR/FA

OVF US8) canl (sudyo3 sloal)] (29,5 pouSLe Bl y0 soye

By (9,5 Ol 89y » At sla gl )l 50 anolie & Jgor
Ol e = el 5 3l S 3 g0

OB 50 9 Slg Vo) wpe fe p Slg Ve (A6 0 eeSLe ol
oy YIVE Loy als 51 i a5 &ly AFVIY qoye yio o g APY/F

OF JS8) ol sy soasly] (29,5 porSLe ol o

B (79> Ol 59y 2 ilides sla el )y 36 avlic & Joor
sl Jad — Sl 5 loand Sl 5o g0l o5

79 Ol 53 sz Ol 3t

795 Ol 53 &Z9> Ol 3t

el Sl 3o desd S o Fan sl el Sl 3l desd S o Fon sl
R ERY il as s VIY la Ly g dasms (slos Sl as s A Sial3l as s #IE la Ly g dasms (slos
ol as,s £ R SLIRWSRR AN 2 o g ol Gl LRV oealS s o YIVE 2 o ol Gl
& 35 azmaS -0 Array type: User-defined;
Jyab 5o ols adg NSt else Slpeis qmpp @ gk nl 50 - ' L e
e joliie paad 4 ol o aiSls , Sulilygis sloolSy i o Calisee cal :
g8 5l Sy Ve dr sae Ve elt) GlsksT S el e gm’ ]
00l dugliie g ail] (ABly Aigad 5 e Sodgans Lo )0 (Sl S gige sz koo |
2l e g Ll jlade b alflanr cwyp jekite 4 Joe ol 5o ol 0! " . 1'5 b
el €85 g0 ilite slaglej] Sllygd oSy (s> Ol foteoe (0
O parsSle cadly S8 baume 5 Juy slos o oS cdl ] Sl ls ' | ]
5o ey 59 b I 5 OSes (Sgm lcel ity o (29> g w0f ® ]
Bo 795 Ol persSle w3l Uy 9 2 G A 2 |
b oe Rl s SSlggns 20 ]
carge b g Lo slayll Sl Jad jo a5 ol (li b, i 5 o 15 PR 2

Jab ol 55 G e sde Gaelsr s (s7es Ol Gl
By o> Ol 9y » im0 Lo 4 s bl
A5 Gl e Lo Gl a1 il b e o) sund s

chad ool 5o Gl el Gl L Lol gd ce (5o o5y (2,5

¥
ey

Y,
Moify

ORU Ol 2oL sl Jad o lioe GRS oS (2o Ul
=z Oly s ol b Ll wboe hals (Swil o8, (295 Ol
Jad 50l (oo (Rl (o5 o Jlaie 4 ggezme ;5 G00S,95 o595
wad <8l I35, pas el b el b g Les el i
Lulys )0 b pSams ol ded 3980 (s00dy95 B (295 Ol
oo gl il axlllae 550 gldlyiz STC L 5 lyaijle olial olsn g ol
2 ol g Les slayiel )y a5 5 51 (g yS Al onl Gl oo E5eme o
oo gl Luly, ol 45 wites ol 5 | Sline Luly, ol b o
P s by aiS e Wl 1) Sldgeid oSy ples oy 0 oulad 25
2,8 2lgS i 55 Sillggnd oS g5 Gls aldst e el cnl SIS

S8 -F
2B oad el 093 glacolex b & @iS o0 (ShaS pije yole g 50
10 a8 03 slaonsl RAS g gl e

S8 allie LT o T b aS 555 slica 5 Lol aslul 51 uiomen
5 28,5 NS dlas pl 4 055 cole LSS L a5 ouled g0 ST 00
05 el olal o Jled SuigiS Ulgs o558 oy aled 31 ol o

VE ) sl 5 5l (sl o)led ¢ od Sl =63 9 pdsasass sla (65, sole aslilad }

wWww.jrenew.ir........  RE— info@jrenew.ir

Voltage (V)

OB 58 a3 o898 (295 0l g e Sl Bl alie VWSS
Oree Wim?) ol il Cog e Juad il Kl 50 9 0 il

> )0 MAA glos jo g Dlg Voo ) cax )0 YO sbos [0 pouiSle lgs
95 meSle (g5 3 oo, VIV Laalidl Lo a5 5l oles a5 &l V- VY
O JS8) conl (o9 slaayl)

Array type: User-defined;
1 series modules; 10 parallel strings
T T

1,45948 kW/mZ
60, 1 l0o? B

0 5 10 15 20 25
Voltage (V)

T T T T
54:15948 kW/m?
2

1200

Power (W)
s o » ©
8 8 38 8
8 8 8 8
—
L

w
S
=]
T
L

Q

o
o
a
&

20 25
Voltage (V)

GRU 5 s ys> o555 (5795 Olyz 5 meesSle Ol alie VF S
(o, ke a0 YO) ol loo cos b Joad (2ol 5uKkeo )0 9 0, st

'/



S Lol pasly s (o

Spoh ol 0 s Sy a5 055 le) g Ul ol 18 Lasd
pJLonA Ls:lo).\s ‘.\slao; AS.Q.S

&y

[1] B. Bose, Global Warming: Energy, Environmental Pollution, and
the Impact of Power Electronics, IEEE Industrial Electronics
Magazine, Vol. 4, No. 1, pp. 6-17, 2010.

[2] B. Kroposki, R. Margolis and D. Ton, Harnessing the sun, /EEE
Power and Energy Magazine, Vol. 7, No. 3, pp. 22-33, 2009.

[3] M. Liserre, T. Sauter and J. Hung, Future Energy Systems:
Integrating Renewable Energy Sources into the Smart Power Grid
Through Industrial Electronics, [EEE Industrial Electronics
Magazine, Vol. 4, No. 1, pp. 18-37, 2010.

[4] A. Rajacian and E. Rajaeian, Potentiometric analysis of Kerman
province for the construction of photovoltaic plants, the 5"
International Conference on Technology and Energy Management
With the approach of energy, 2019. (in Persian)

[5] M. Rezaei, F. Hosseinali, and A. R. Sharifi, Evaluating the
Potential Area for Constructing Photovoltaic Power Plant in Iran
using Fuzzy Approach, Journal of Geomatics Science and
Technology, Research Vol. 9, No. 3, pp. 159-171, 2020.

[6] Accessed 20 February 2021; http: //www. solarsorena. com

[7] A. Miki and S. Valkealahti, Power Losses in Long String and
Parallel-Connected Short Strings of Series-Connected Silicon-
Based Photovoltaic Modules Due to Partial Shading Conditions,
IEEE Transactions on Energy Conversion, Vol. 27, No. 1, pp. 173-
183,2012.

[8] S. R. Wenham, M. A. Green, M. E. Watt, and R. Corkish, The
behavior of solar cells, in Applied Photovoltaics, Second Edition,
pp. 43-56, London, U. K.: Earthscan, 2007.

[91 Accessed 25 February 2021; http: //nrc. iust. ac. ir

[10]J. Tsanakas, D. Chrysostomou, P. Botsaris and A. Gasteratos, Fault
diagnosis of photovoltaic modules through image processing and
Canny edge detection on field thermographic measurements,
International Journal of Sustainable Energy, Vol. 34, No. 6, pp.
351-372,2013.

[11]J. Bauer et al., Hot spots in multicrystalline silicon solar cells:
avalanche breakdown due to etch pits, physica status solidi (RRL) -
Rapid Research Letters, Vol. 3, No. 2-3, pp. 40-42, 2008.

[12]J. Gosumbonggot and G. Fujita, Global Maximum Power Point
Tracking under Shading Condition and Hotspot Detection
Algorithms for Photovoltaic Systems, Energies, Vol. 12, No. 5, p.
882,2019.

[13]Accessed 20 February 2021; http://yinglisolar.com

[14]B. Pannebakker, A. de Waal and W. van Sark, "Photovoltaics in
the shade: one bypass diode per solar cell revisited", Progress in
Photovoltaics: Research and Applications, Vol. 25, No. 10, pp.
836-849, 2017.

[15]Accessed 23 February 2021; http://www.power-solar.co/

[16]A. Moushtagh dezfooli and R. Roushandel, Investigation of the
effect of temperature changes on the output power of photovoltaic
panels in solar power systems, International Conference on
Research in Science and Technology, 2015. (in Persian)

[17]K. Moharram, M. Abd-Elhady, H. Kandil and H. El-Sherif,
Enhancing the performance of photovoltaic panels by water
cooling, Ain Shams Engineering Journal, Vol. 4, No. 4, pp. 869-
877,2013.

[18]A. Golnas, PV System Reliability: An Operator's Perspective,
IEEE Journal of Photovoltaics, Vol. 3, No. 1, pp. 416-421, 2013.

[19]S. Voss, A. Golnas, S. Hester, and M. Culpepper, Service &
service architecture, yield monitoring, optimization and reporting
for commercial scale solar utility installations, Photovoltaics Int. ,
Vol. 5, pp. 173-179, 2009.

WwWw.jrenew.ir........  [— info@jrenew.ir

¥
ey

Y,
Moty

( TP I LD @) perieiet 6 o 39 erorfo | A6 gDy






