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Design and Analysis of PV Hybrid System
for Household Electrification
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Abstract—This paper describes a design method and construction of a PV
hybrid system for a household electrification in remote area which has the important
electrical load for daily life such as Television, Refrigerator, Electric Fan, coffee
maker, and radio. The paper shows the design method which is a short and effective
method for the PV design. The design is simulated by software to prove the method.
The simulation is proved that the method is correct for this design. The construction is
done accordingly to the design. A prototype house is constructed specially for
demonstration of the system. The PV hybrid system is designed and constructed inside
the house which has a 1.8 kWp, 20 kWh of Battery, and 5 kW of diesel Generator.
The results of the system shows that the designed PV hybrid system can deliver the
power to the house continually 24 hours this can ensure that the proposed PV hybrid
system is correctly designed and can be used for utility in the remote area where has

no an electric grid.
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0 = Eq (1
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P = [ S (B )
E glob
£, o 'y peak I @
sTC
glob peak
B = Em' 1 STC ©)
E glob | Q
ﬂ'}a Bl = peak power of the PV array under STC [kW ]
£ = real electric output energy of the system [kWha]
i = incident solar radiation under STC [1 kW/m']
£, = annual global solar radiation [kthmEa]
Q = quality factor of the system
E; = theoretical output energy of the system [kWh/a]
n = efficiency of the PV array [decimal]
. I = area of the PV array [mz]
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Component/System @

PV module (Crystalline) 0.85...0.95
PV array 0.80...0.90
PV system (Grid-connected) 0.60...0.75
PV system (Stand-alone) 0.10...0.40
Hybrid system (PV/Diesel) 0.40...0.60
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CB = 10x prmrk

&
e P = peak power of the PV array under STC [kW ]

CB = battery capacity [ kWh]
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PV = 1.8 kWp

Diesel Generator = 3kW

Battery = 20 kWh
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=PV Voltage [V] ~— Load Voltage [V] —— Batiery Voage [V] —— PV Powsr [W]

Batery Power (W] — Lo Powes (W]~ Ganertos Pomas W]

17 7 umaansmlpadnvazmnihnuvesszuusda iihuuusauman

winnnaroulF hihawluhudsszuudlalagnsel T ihda Tui@idhus
- - e .

021 6 iwounanisnaasuiuiiimele szuvansosevi
Tdedniiafiosnin szuuiauazduiineadinan Tunsifiu
deyaunazainitadunng 5 uiindniuiineglupluuugiudeya

A o - a & W - o
edAnnauAnyarmIMauveszuuraa Idfhuuuraussudifayaiildim
Yimnidudigli 6 7
4 4 - .
vingili 6-7 Fanaaudunimlanuduiui lumsiinuves
- & o . . - -
szuvran I uuusauneu Fzdunaldnlusriadii pv aunsonda
ndrnuTddunedieldulvaaldiu lunsdidmadIddifilvan

A

2 il g ; e ’ .2

deamstuiimidindiiiididaldii ey waalaaaszegniyasd

- 4 e .4 .
wraglusiananlizinm 06,15 v ey 1800w Fandanudamiimdorzgninia

& - = A . i
ThinuMdwumasTiie 14 luvamainarsiin Tuvaaainaiiu py

i

. - ° g - o " . -
TiamsondadidsTdd11d d2a0mfizmiuifiiaindiaiu
voawaeivinnsezeglutisay uaadldiiudmdinunnuuane’
gnbesnnvebinuInan waziiosnindeulunisinuvesszuuiimua
T 1s nauIueLTAB S AL IR UYDINUAIABTAIAINTT 44 v
4 .. o - - . . o Vo ¥
Fausanussaviuvameiez himuisostondsnuldduivaald
' - v - ITRER = -
gannmsnaasdszuuiinianeTvaa’ld Sohi il hifsanaiuuames
§ - @ o PO & ¢
drandanuliiuTvan lifisane dnivizvudiaaiininuueisined

e ; o d _
Salihadnzdunalddunsruaaandanui nneusomaeiiaidiug

udanaAa

5. unayu
smmaiieuemssanuuyszuuraa i mdsumamunusausa i
Awdsn I Rag 1a11a 1R 1401 Optimize TaoTdsunsu
Faumanu1&iinisesnuuuniadiaszyuede sinnanisnaan i
Teiuhd o Tnanssinsadansnemannuvesdiiudadenasanaite
Snwquungil nazlusrserniadeunsunatsiu §iiuhnuaasanaids

- < o o ¢ o . 3
udnwaenisiiniuvesdidulaninil vazyreihifusdaafiil
. i 4 y . o
wiinuuaeriaduin szuuieamuisonie i 1dadraneiiios
uazvnranisnaasiioudy idhmseenuuuiiiueannsminnldd mivas
anuuszuusdn fhuuurausmunandaueaaoiaddmiuiogedud

szuminau Idedudaiiowazladosnm

5. inAnssulszma
vevouqu 2%, AilWnisaduayuauife vidnuaziiaiudieg

Alimsmivayuludugnied deuq vazernsd dmivanTamn



maszguniovionnmsmilemainnumnna winndoma Tulagsvusna
16-18 un3 1Ay 2552 Aaizimanssumani unimedumaTulatsimenaian

PNaInNges
m wins Saumiung, 2548, ssuufhdunamshinuvesszuunda i
Frowaduaerinduyudensadiszuy. (poulmi]:

V15101

http://netapp.nbk.rmutp.ac.th /comnet/ w4

2] ywdr Ydana1a2550. iona1ssznouMIaenin Advance Topic in

Electrical Engineering
[3] 1. Schmid, Photovoltaic systems Technology, teaching script, IEE-RE,
University of Kassel, Germany, 2002.




