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Abstract

Photovoltaic (PV) systems are increasingly being installed worldwide. A PV system installed in Thailand produces
more 2,300 MW. Due to the fact that a PV system technically converts solar radiation into electric power, PV systems
must be installed in out doo rareas. For this reason PV systems have the risk of damage from lightning strike.
Therefore, designing and installation of a PV system must involve a lightning protection system. This paper presents an
analytical evaluation of the risk of damage from lightning strikes. The MATLAB program was used to design the
number of lightning rods that will be installed, position, and height of lightning rods based on the protective angle
method. This computer program,which is to be developed in this work,will be applied to the selected PV system of 25
kWP and installed at a 360 square meters area outdoor in the Phetchaburi province of Thailand. The results from the
design are re-checked with another program called “3D”, It has been shown that both results have the same solutions.

This is proof that the developed program is able to be used for lightning protection solution for a PV system.
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NC=A><B><C><D M
Table 1 Individual factor for determination of the accepted

frequency of direct lightning discharge In solar

systems Nc¢’

Investment value of the PV Systems A
Low Investment<100,000 Bath 1.0
Average Investment 0.1

100,000 —2,000,000 Bath

Hi Investment >2,000,000 Bath 0.01
Investment value of any equipment also damaged B

Low Investment<100,000 Bath 1.0
Average Investment 0.1

100,000 —2,000,000 Bath

Hi Investment>2,000,000 Bath 0.01
Demands on availability C

Failure acceptable for several day to weeks 1.0
Failure acceptable to a limited extent for several 0.1

day to weeks

Failure not acceptable for several day to weeks 0.01

Other consequential damage (apart form ma- D

terial damage and consequences of the failure)

Low 1.0
Moderate 0.5
High 0.1
Very high 0.01




594 Ittarat et al.

ansurzuulalaanan Altluunanuildidn
£ 1 fd; all a A
8B 2.5 MunyadigUnInidugnazidumsiidnn
nand izuuﬁmir{immﬂ‘lwqﬂwﬁaﬁﬂ&immimqmm
U a t!l a o. a g: =1 o 1 v
Touazanuidsmedugiidndn aenudaduinen Ne la
winu 0.00001 ®38 10x10°
2.2 mydsziinan Nd
Nd 1Judaafinuaadid anudvainsiie
Nuihehlagasiuislanasne lasaansaduwamlday
FuN13N 2°

N,=N_XA XC X10 © @)
d g e e

lagdn Ng nanafe dnafsuassiuiuass
mafefrindalluiuiitiug lasaunsasiwimldan

FUNNIN 32

— 1.25
Ng =0.04XTy (3)

Tagen Td BangBeswuid luinezuos
dotl dwmSuszuulnlaliaadn luunenuitaadsd
dnnaviieny Jndaiwangi Zafien Td = 60 Tudel)’
Fatiusadnuamen Ng 'lé 6.68 axsdaansilawaseot
Ae fia ﬁy'u“?'i%'uﬁwmfsmgamaﬁaﬂ;ﬂﬂmﬁaﬁmimﬁwmm
Ietannaunnsd 42

Ae=L-W+6-H-(L+W)+9-TT-HZ (4)

Tas LW,H A8 a3817 Anundinas Ay
gavasrzuulabinendn  Seszuudiadisluunanai
fuwrmh Ae TALYinAy 2,396.38 @13 19LNATHAZFN Ce BaNY
P T S P o 46
89 FUUIEANTURINUNNAANITZUURANGINNTIIN 2

Table 2 Coefficient for the consideration of the surround-

ings of the object

Relative location of the object Ce

Object in a large area with buildings or trees of the 0.25

same height or higher

Object Surrounded by smaller buildings 0.5

Free-standing object on further object within a 1
distance of tree time the height of the free standing

object

Free-standing object on a mountain peak or brow 2
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Figure 1 Protective Angle Method
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Figure 2 Shadow of lightning rod across to the rear
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Figure 3 The (P) and (t) Distance in defensive line
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Figure 4 The distance protection a
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Figure 5 Flow chart of the program
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Figure 6 PV Plant use test atThayangPetchaburi Province
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Figure 7 Examples ofapplications MATHLAB

AMNuadnINTaanuuuvadllsunIylddndasda
FIMnAaFs 12 LA wIn 5 du 9 ueinzdunIzaLiNY
wiswnsrzuulabinadn uwszudazduazagvinaiu 10
LIRS mn‘*ﬂ’agaﬁondnﬁﬂmmnaauﬁaﬂTﬂiLmim’iﬂu
wuusudavadszuulnlaliaandn wazdainsafnlas
I e _ 4
WenAulasnwauansneuesid Protective Angle La

4w e . . o . .
ATIVFOUNUAN LASUNIT a9 andinaa MWL TN
szuulnlalinandn nanuasglwvailesiuaszui 8

Figure 8 Validation on result by 3D drawing
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