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An Economical System for the Electric Power Transfer from PV Cell to Substation
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Abstract

Solar energy converted by photovoltaic (PV) cells is used in households. The DC power must be converted to AC
power, which is then able to connect with the utility grid system. The general method of transferring electric power
from a PV system to the grid, involves having to step-up the AC voltage to a level higher than the grid voltage, and
then coupling them together by a transformer. This paper proposes a design concept of an economic inverter for grid
connected photovoltaic system. By giving the value of the capacitor whose impedance corresponds to the line, the
maximum power is able to be transferred by giving a 90 degree phase lag between voltages, so that the PV system
does not need to step up output voltage level. The advantage of this technique is the ability to save the cost of

transferring the PV cell power to the high voltage grid system.

Keywords: solar cell, distribution system, inverter

" dndnwssaudSyaaen, 2 savmaniaisd, awimiainsinWihuasnauiunes ameIaInTINmans AR INgIaEURIEITAI

FUNSNUNTITE FIRTANNITIAIN 44150,
" Doctoral degree Student, > Associate Professor, Department of Electrical and Computer Engineer, Faculty of Engineering, Mahasakham
University, Kantharawichai District, Maha Sarakham 44150, Thailand
* Corresponding author; Singthong Pattanasetthanon, Department of Electrical and Computer Engineer, Faculty of Engineering,

Mahasakham University, Kantharawichai District, Maha Sarakham 44150 Thailand singthong.p@msu.ac.th



72 Piansangsan et al.

UNUI
ﬁagﬁ'uwé’amﬂﬂﬁwﬁiﬁmm%awaﬁa%amwﬁumiﬁu
aaR9asITIAEI I AuTUANNFINslEWE
WA AT Jadunquatisanudilunisiaizmn
WRITUNAUNUER Y LRDINIINALNUNTIIRTI NN
waswnuaIfiadamunniaudagidundsnu
IniRanmsnaunild uastiiuTudssansnwlumsudas
gﬂﬁ"l,(ﬁ%umsﬁ@umlﬁaﬁu 1u51®1ﬁgnaa
sl ildnnimadussanfiadan
I uautnuinendetiu sunsafiezeenuuuszuyle
wanugduuy T Figure 1 waaslssasvassruumsidon
FaNAINU WA gﬂLLuwﬁoﬁ"Lﬁ%’umwﬁw iiaase
suNInLEeNRan LS UURITsinaIasm 3NN e

L

Building loads
_ (AC)
PV array - T
Inverter t——— Utility grid
Figure 1 Grid-Tie connection photovoltaic system'

1w Figure 1 iragugsanfindasiaounasnuuss
afadliidundsnulninszusess sedelviudues
L@Iags‘f}dﬁ’mﬁﬂﬁLLﬂadEﬂvLWW’]ﬂ‘izLLﬁ@l’ideﬂLﬂuvLW‘Wﬁﬂ‘i:LLﬁ
saURnNALRRIUTULEIT aras IWTnan 1he 1w
munsadeudalduazldlaiueioldlwin Tasasesld
Wi aansosumds i ldaannaunesine fuasings
WA nTTuLgITne %uag'ﬁuﬂ%mmm'luﬁaamﬂ%ﬁ'}é’a
Wi wanmsvasmsiteudafansaioussdusuean
mnﬁuna%maﬂﬁgaﬂjwLmﬁumm:uuﬁammLﬁaLmﬂ
A Wimandanlad

LL@imﬂﬁugmmamqwﬁmaai:uuddaﬂmﬁwfia
TN WESTUEINTAEITD T INIuRAINL e Wi
"lﬁﬁ';ﬂﬂﬁﬂ%'uuqul,wgwmaaLLiaﬁulﬁﬁmm@mLWaﬁu &9
s dunnasinialWinisge sdas il ussduiin
i1 m’sﬁmﬁﬂmiﬁug’mﬁmﬂizqﬂ@ﬂ%ﬁumiéad’]ﬂ
AFINNLTaaLRINANT b TITT UL M aInanavin bd
Usenialganslunss s nfiu s dunsis
nouimIssIamas v

J Sci Technol MSU

\HaRanraniaiosinsnadslasia 2 dafiva
fanusuaoaIaIuaadly Figure 2 LRI NITNIUGIY
ANNL5IAN ﬁwé’avlwﬂwﬁazgﬂdwmm'%f'aﬁméfmﬁa
"Lﬂﬁdﬁnﬁmﬁwz%uag’ﬁu 2 Padpdulaun usssuniau
@T’;mm;mwammm’%aa%’nnma:é"s wasABNALAUTUD
YRS

208

Figure 2 Equivalent circuit of power transmission
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Figure 3  The relation between power and phase angle

of system voltages
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Table 1 System properties

Parameter Value
1. PV voltage 522V
2. PWM frequency 20 kHz
3. Line voltage 220V
4. Line frequency 50 Hz
5. Capacitor 22 UF
6. Power 150 W
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Figure 8 Current and voltage signal of line

lu Figure 8 ﬂizLLaﬁvl,mmTﬂgqmmﬁﬁwaams
i () fawewindy 1.6 A usslinalndifssiy
wavasussiuduaanvasduiasiaes (v ) lu Figure
9 ﬂiﬂﬂgﬂﬂﬁuﬁwé’ﬂw“ﬂwﬁmma‘ﬂ 60 W uazilanduuan
waasliiduidnssauidsinihnndunefiaesllg

fgmh g8 IuaIM T N

Time (s)

Figure 9 Power transferred from inverter to line
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Table 2 The phase angle between the current and

voltage relate to load value

Load value Phase angle
160€2 -33
110€2 -45

60€2 -64
10€2 -85
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