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Abstract

This cooperative education project studied the Smart Remote Load Break
Switch (SR-LBS), which aims to reduce power outages by utilizing wireless technology
for remote operation. It addresses widespread and prolonged power outage issues.
The study of the SR-LBS during the internship with the Metropolitan Electricity
Authority revealed that traditional systems faced challenges, particularly with fiber
optic cables prone to damage, leading to communication issues. The project mitigates
this by implementing the SR-LBS, allowing for remote and rapid control, thus
enhancing the efficiency of the electrical system through digital technology

integration.

The organizer collected data on issues from August 21, 2023, to December 8,
2023, and identified power outage problems. The Metropolitan Electricity Authority
utilized the Smart Remote Load Break Switch (SR-LBS) innovation to address these
issues, enabling remote and rapid command capabilities. The integration of digital

technology enhanced the efficiency of the electrical system services.

Keywords: wireless system, remote control, electricity
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2.1 Smart Load Break Switch
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waniSinaeg1aungonistiuanisauIuntsuen (usresda srezendn srazdesiig
sgwhaa Sstuagfunnuamuseussiuliifiivesenna stesvhannefivasadoainnig
Aol nmanusnadszrintama gunsalisilentanazgnitein desiinistosiudioi

Tnense kasnaduLilos Mmgaefuasiii kasiuanase

&Y Je. " 5 s

JU# 2.15 anfiTelnihgesuuuaniueinia

2) dantlanglningaatuuauiuiiganniunu (Gas Insulated Substation = GIS)

[23 [ [y =

andinelnihdesuvuauiumefiednnnusy  wuneds  aonlidnglviniiaunsal

A9 AINaILILaD Tan Jauns aindinne9as adndroasiu wesnnusnines ndouas
WS wasnszwd (PT, CT) gnanvawiudadidiliih wassiudaiudnussdudsa asinnaey
Tuds viievielane (aevaluvidvergliilleuueanses) Uanin dfiwdanudu delaenily

v fw SF, Wuauiuniglu
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JUN 2.16 anilTelnihgesuuuaniuiwdaaudiu

2.4 Fault Circuit Indicator anansavinludinsviwmdidusidugeiiia g @wnsaduge

WAzl lagnee)

5U# 2.17 Fault Circuit Indicator

2.5 Dry Riser Section #339a0UNuALAnlVuLAZA1NNTOMENFIASIARENTREY ko

aunsadanshangslunszeglnalunis U %3s Uam Load Break switch

g‘dﬁ 2.18 Dry Riser Section
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2.6 Arduino \Juvainlilasreulnsiaesnszna AVR Niin1simuLuy Open Source Aadl

(%
v v

nsUameUayanan1u Hardware wag Software #7 Ua$a Arduino eenwuuinlyldaule
18 feudanmngdmiudSuduinu seiflfnussdandas iafuiaunseentiei
vedn viselusunsudelnandiy

Arduino gnliuszlemiludnuaizifieaiiu MCU (Microcontroller Unit) dus fe 14

aradoans uasauanaunsallnilndug arensWsulusunsuliiu MCU wiorauAunIs

=3)

(3

vasdyaumelniinn Seulumng

afl

31]17; 2.19 Arduino

2.7 29vsBianmsaiing
Ao duneniandaguiliiigulanswion Judrudidnnselind vuduniaiie
AuAunsinavesUszg il gunseididnnsedndwuiineouiinmesuay Insdnvillefie

“a% auisdannsatind
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JUN 2.20 wasBianmseiind

2.7.1 N15¥19UVe9a3BLENNseind unrsasandidumalansiifnunly
anant it el nszualiilnandoud uadusid nnsedndlusyniramisd1udsenou
5LﬁﬂmaﬁﬂémdﬁmﬂumimuaumﬂwamaqmzLLaIWﬁwmuéfaqmi NSOONLUUINITLAY
nsdadesdudndidnvsedndifudaimunineiodduieguniaididnnseindasrinau

ae14ls

2.8 AAUNIU
Ao utiannisiuavesnseuanazlunanfeltufiiviinanseauwsanulndn
Aelursasmly wasdaldeudug hon wu wWasundsnuliindundinuanusou asain

a a c a A ¥
unUaInTLUAUANIELEY

5UN 2.21 ddunu

2.8.1 USZENNVDIAIAIUNIY
2.8.1.1 AIUNIUBIAAIAAL (fixed resistor) AAIAINUAIUNIUAIA TTTA
= [ o w w I3 v YV = 1 o @ eia./ Y I3 =
Wonvaedaguasiasing  agvuadimuniuazdacmadliihasganduliidunae d

faks 0.25-100 0 Laeldsanaudidusuanen
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SUN 2.22 YunAveIiIiunIuYinmAI

2.8.1.2 A2d1uniudsuals aunsalasuaianusunulenanaal ¢
frunmuriauwdsanlainanlgiunseualndiin (Fiarnesveunsawnshig) Senin lnnudle
fmes (potentiometer) n38 13qu (volume) wagn ldiunseualiings (viainainaiy

AUNIY) 958071 Sleddn (rheostat)

5UN 2.23 dsunudiuele

v v o ¥ < o v Ao wa
2.8.1.3 A0 UNIUUTUAINNENTINLLIAGDN LUUAINIUNIUNUFUURALAZNNS
THusaandmsun il fegrwesdigrumuriafide lann Loane1s Wweasianes

warNsamesse a5 1udy
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5UN 2.24 fadunudsudmnuan ningey

2.9 AnuUszy (Capacitor)
= I ca & a ¢ = o v o ) S v X
e Wugunsaididnnselindegimils viwmthifunasanuluauulai Aadetu
seingauu Inefinussqlninwiiu willvlavesszansediuiu veesauSendaiulses
dyl s ) L] o w a a s b
ipeuues (condenser) Wugunsaliugiudidglunudidnnsetind uasnulauwnuyn
2993
v 1 yo &
2.9.1 Uszianvasaunuusey wuslssnnlansil
2.9.1.1 AanuUszguuuAIAei (Fixed Capacitor) liaunsaiasuuiasa
16 Tneunfasilisudnuwazdusinay vislunsanszuen Jadnuansaiidaiiuysey wu 5 @
Tnnsa (pF) 10 lalasnasn unwwandiisinldlanzuaziladidnainuseian i wsiiia
a a < R v a4 A4 o g i S8 a4 a & a
ddnlasladn  Auna1e Wusu nsSendeduiusyuuueniiasSentenuladidnasn
9y 1 v & a aa a a a a - TIE VI 1 ' =
Y wu duiudszquiiaadniasiadin vliawsndie slaluin WWusu Miuusequuuaindg

T ulursasdidnnseiindyald
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SUT 2.25 Fafuuszquuudiasi
2.9.1.2 fifudszquuudfudild (Variable Capacitor) Wasuuuaslun
nsiedeufiveswnunyy lassaianelulseneuse wiulave 2 uiuvieninnindlndiu
wiuvilsazegiuiidimdnuniunisazindeudle ladidnsinildiinarsvinmeiude ennie

Ui ws1de wazwanadin tWudu

Stator

JUN 2.26 Funuussguuudiuala

2.9.1.3 daduuszauuuidendnldl (Select Capacitor) fasuiulszylu

fouRe wadanlmaanltauuinninniean

JUN 2.27 drunudssguuuidenails

2.10 51a¢ (relay)
= fa & a ¢ g v o 1 1 v va o v
A QﬂﬂimaLaﬂ‘VIi@‘Lmﬁ‘VII%ﬂ‘UEJEJ’WQLLWTVIG’WEJIU’NGNV’YJUQN@G]I‘UNG] NIRUIN

Wiguailouaindlu Alduseiulnilunisdauazlagunsalluiiieniuauieaseieg
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2.11 &3nd (Switch)
e gunsallihnldarununsasnssualiinvimimdanseuald viedanssuala

Lillnadginsodldlnily naenli wn3esde wIesdnsiildluin adndlngnesnwuuunli

Anmaladne

sUN
U

2.29 @99

2.12 Step-Down Converter

Converter w3ogunsaludasdygrasineg Iiidudygrauinsgiui ldiuniy

o

¥

gnamnssuiuezdidefuaneUszian mnazulinuanuazesdunaiamnsouusliiy 2
anwy AvuuunSudyrudunaussianlalssianvileegnaded Wy aamgil, used,

N3l wazkuUaunsasuduNa lavaInviany
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3.1 YanarNnevasan1udssnaunis
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3.4 funisnazdnwazanufivhAnelduteunung

3.4.1 fumisfithanulaSunouning

UIYSUANS U UnAnwirngu

3.4.2 SnwaseuiivhAnunlssuteunny Ao dndnwilnau
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unNa 4

Nan15UURY

4.1 wan1suHuRuANlATI

'
a

210115 Y1883 Fault Circuit Indicator tag Dry Riser Section i oRad L
AauanURYes Load Breaker Switch au 15l uATHAIY WATIMYTYTUE WATIYYTUTUE
AguMNETILAT 10140 nnsldFuteunineuainniedid sslunisdudueuilés
seumnelufassgunsaladlundes loT wensnaaeuluaniuiivaass o nislaiunsuans

s a o a A a (%
FURITYE) YUY I@EJLilIW]LU‘Uﬂ’]’ﬂu LABU FAIUIAN - SUINAU W.A. 2566

4.2 wan1sufuAnumunlasuiaunang
n1sfinnsgunsaldiannsetindadlunaes Flat Circuit Indicator uag Dry Riser

[

Section \utunauiidrdalumsadsssuunnaduuasudaioumansaififstesiuenu
Uasadsuazanuuszauanudemediieatestugd@mamslnia nsidousegunsal
BaNNIaNd Wy AP 1UNIU (resistor), capacitor, relay, switch, converter Wudu L'ﬁaa%ﬁa
LH9995719z1T eur e uUesA Arduino LitemuANLazaTIaUTeyastsilUTzANE AW
wé’qmﬂamé?q LaENAABULKNINATIUNGDY Flat Circuit Indicator wag Dry Riser Section @59

A a

du funouseludomsfindilugaeulnsa Load Break wagvnismageunisinnulngnisds
mssnelnsdniisiofie Tnomslinaluladdeansiiane eviinnsdnisasves Load Break
switch Tunsdifinmafumanisaifienadiadu wu arandemenngtiumemdain nsld
nsdwvidofieluntsmuay uagmsndeuszuuitielifauaszuvannsaialdlasdlsidos
oelndTiAnwg woifsdszansnmlunistastuazuiiofumansaifiiatuldodnemng:

wardusEaNsSNNEITU

4.3 PUAdUNNTALTUIY
4.3.1 Anw15IuTIuteya Smart Remote Load Break switch (SR-LBS) uazuasn

Arduino U85 SIM900
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31]17; 4.2 Dry Riser Section

4.3.2 yinnsangunsalasiulunass nieuiu welulag 10T (Arduino vasa SIM900
Module)
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4.3.3 yinnsneaaumvasRanatnnauinlulyase

5UN 4.6 vhnsinsanges Dry Riser Section
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434 ﬁﬁﬂ’lsﬁmqﬂﬂiﬁﬁ Smart Remote Load Break Switch (SR-LBS) aﬂlﬂum: Load

Break wilol¥amuassluszuulaiin 3 wia

3UN 4.8 n533@UANSEUT0ENAIN1SAAAIYBY Dry Riser Section
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33



34

unii 5
AjUunauasUalauaLuY
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MsUUROUanAafne o MslAiuATIaIe WATIEYSYTE
1A38M15 Smart Remote Load Break Switch (SR-LBS) dazanmstinlifusemalulad
sesdumsdssuruszuulians (Arduino Uasm SIMI00 Module) ¥ilsildnmsmasiu
nguf wazn1suuRnusududssloridlunisliuinsszuuliiladsgesinsuazd
Uszansam lasnsiaunuianssuiionsvaussgningddulddudeuazanudsduves
psfnsdensduiulasnisannsndisaqalulidefnstemdonnwinmu Mides was
Wwthitsingg sanfsnnueyiasgiannsinihuamas wastugysazdueeed
5.2 Uszlewiiudeny

5.2.1 I§EeusiBnsiheu uazmsufoamluivhay

5.2.2 laFeudnsvinenuduiiy
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5.3 Uszlgvfiunisyiney
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5.5 msuhladgymilunisufufeu
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