.
NIGRC

KKU-2017

MsUS:yLUIBTINMISIFUDNAVIUSVEUUNAAAWL S:ausdua:zuiunsid 2560 PMP16
5UR 10 TUNAU 2560 U S1MSWAL S1SEU UHI3NENEsYaUIrU

v
(Y4

4 d a Jd A [ °
Nﬁﬂi%‘n‘lﬁlli’)x‘ifni!%i’)llVii’)5%1]1]!"15%1@!!3\‘1917]9]81mu]ﬂ!ﬁﬂﬁﬂﬂﬂﬁﬂuﬂﬁﬂﬂ1ﬂ1u’3uﬁ1ﬂ9’iﬂ
useuvlihoazndsnulihgadaluszuusminglvlih
Impact of High Solar Rooftop Photovoltaic Penetration on Voltage and Energy Loss in

Distribution Systems

s uuusN UL (Hafis Maeraeckache)* 5. @0UN3 ?f%?hﬂtlluuﬂa (Dr.Somporn Sirisumrannukul)**

unAng

unAE AnTziRansynuYeImsFeuseundwaan 1 uITIe RnfUUNn IS IIUNINGe
useauuazwasnu lihgadeluszuudmite i Taeg'ldldszundmine Ilihwesns Tlihdaugiinig
(ln.) Sunsdidnu Tﬂﬂﬁwaiﬁ’maﬂammiwuﬁu%'mllmﬁjﬁuﬁmagimﬁﬂfﬁmm 360 naanT N
wan Tl sdeuan 1w Tauds 15 kw szousmie i nslTnan 24 $2TusdmFud 149 Wi
Uszianihuegeido uag mdewwda liihuaseriindlagniiaselaeld Tisunsy DigSilent Power Factory N13
Sz IRs i Andauanes muudaznaInEou naN AN INLIMIFoNABITAHAANE Y
Tfuuunaaeriindi 15 kw i ldiRaussiuiuluszuy 400230 v iazrh liwdaa hgay doituunni

' o v A @ a

panszn luudandananu1nInauIsiinManaannwasaunasetiadiazanudesnis 14 Trdves
9
hunnerdelildegnielugisnandsinunazauiuias lddeawise lvadounan ludeandi 114 wa
9 v
M3ANBITINUIINMIAAALAADS A3 0FI85NEIszAUNT AU IRegluszAuAsgIuYe nYln. azsIvan

wasw llihgapdediuediainn

ABSTRACT

This paper analyzes the effect of high penetration level of solar rooftop on voltage and energy losses in a
distribution system. A case study was carried out using a distribution system of Provincial Electricity Authority
(PEA). It is assumed that the feeder of the system supplies 360 households with different amounts of solar PV
generation varied from 1kW to 15 kW. The distribution system, a 24-hour profile of the residential customers and
their solar PV generations were modeled using the software package DigSilent Power Factory. The analysis was
extended to include a battery installation on each household. The study result found that a high penetration level of 15
kW solar PV for each household can cause overvoltage in 400/230 V System and also increase energy loss in MW.
That negative impact comes from the fact that the generation of the solar PVs and the demand of the households are
not coincident and therefore power flow can go reverse to the substation. It is also found that the battery can help to

keep the voltage level to stay within the standard level of PEA and to reduce energy loss significantly.
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Rating 50 MVA 100 kVA
Voltage level 115kV/22 kV 22 kV/0.4 kV

- meaesmuie: Taelianetounan (Main Feeder Line) YH1AN1Y 185 sq.mm AAIINE1D 10 1 lamns
A g [ ] 1 H) a 1 1 a J o
1azdeneng (Branch Line) YHIATY 50 sq.mm 119 5 NN LADZNGUENININGA 1 1 Taung aeaazinmslinesa

uaaaluansedn s

a a ¢
ATTNN 5 WITWINDT ﬂlﬂﬁﬁ’]ﬁlﬂﬂu

Parameters Main Feeder Line Branch Line
Cross-section 185 sq.mm 50 sq.mm
Type SAC SAC
R (L1/km) 0.164 0.321
L (m.henry/km.) 0.697 0.827
C(uF/km.) 0.242 0.156
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1. MSANHINANIZNUAMHAMANHUZUTIAUAVVINAVRINAWAANAINUIAITINITIAAA U HHAIN
1.1 nsathifissuudafundanulvlihdrenumnes (Battery Energy Storage System)
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