MsdsinensArdnsuasmalulad uns.dau | Agriculture & Technology RMUTI Journal

U 6 atuil 2 wgun1AL — BaA 2568 | Vol.6 No.2 May - August 2025

Received: January 22, 2025; Revised: March 6, 2025; Accepted: March 31, 2025

AsNALIANI INHILUY loT (Internet of Things) 5 %iiag

Development of 5-unit loT-based electricity meters
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UNANED

mMsanlmes LUy 10T (Intermet of Things) 5 niie TiingUszasdifiofmuuazaTIvaoUARdN YU YEY
finoslufluuy 10T 5 mire wagimunszuudsdoyaludinanduasuansimuuasuasn Tnofinesliiniiam
asng ATl lagldlugatandsanuliia PZEM 004t v3.0 uazddayaludeuasa ESP32S
Uszananadedeyaludananidinueietnedumedidn duweslwildussduluihown 230 v dwiuidsnas
Han1533enudn wmaslifuuy 1oT lngldlugainuSunalia (PZEM 004t) 37u3u 5 f7 a1wnsadausunamis
Tl Usznausae usssulih (v) nszualadia (A) mdsladia (W) anud (Hz) innesunnnes (PF) wasndey
Tl (Wh) flanueaiaedeunisiaussiulniindaiaunainedou +0.16% nszuabiiidainnunainpdou
+£0.91% wazidslifinddeuaaiaindeu +0.80% eglunausiunasgiuiinisinindrundamafmumnasinisaou
Weufimedaainndeuluiiiy +2.5% dwmsuiimedfinnddussuuussdulaiiiu 33 kv uaznan1snsIvaeunnsas
TayalUdinanin N1TLARINARNIULATUDSAYNADILAYLIUATILUULIAIRTY aunsagdoyanisldndasulif
foundslaniu Web browser wazanansaihdaygamslandsnulniluldimseiwazuimsdanisla

Anenagy : Bwaslvidn Uunamndlui eanaa

Abstract

The development of five-unit loT-based (Intermnet of Things) electricity meters aimed to design, evaluate,
and verify their characteristics, also to develop a data transmission system to the cloud and display the
information via a dashboard. The developed electricity meters could measure electrical quantities using
the PZEM-004T v3.0 energy measurement module and transmit data to an ESP32 board for processing
before sending it to the cloud via an internet network. The electricity meters operated at a voltage of 230V
to power the circuit. The research results indicated that the five loT-based electricity meters, utilizing PZEM-
004T energy measurement modules and communicating via the Modbus protocol, could accurately

measure electrical quantities, including voltage (V), current (A), power (W), frequency (Hz), power factor
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(PF), and energy consumption (Wh). The measurement errors observed were +0.16% for voltage, +0.91%
for current, and +0.80% for power. All were within the accuracy standard limit set by the Provincial Electricity
Authority at +2.5% error for the meter installed in lower than 33 kV voltage system. Additionally, data
transmission to the cloud and the dashboard display was accurate and real-time precise. In conclusion, the
development of five-unit loT-based electricity meters demonstrated acceptable measurement accuracy
and reliable data presentation through the dashboard. Historical electricity consumption data could be

accessed via a web browser, and the data could be utilized for analysis and management purposes.

Keywords: Electricity meter, Electrical quantities, Cloud
unin

gnanssulnihuardidnvselindvesinednilvy) Swnslenmsamulnenssanssusema uazgusenaunis
Ineduitosfiuiasnouilifineluladiluremuios Hassaeudeslosssinmsifowasiamniumsnan
Bewndlvd Inensillassainanisdniifionussnugauayldifuanmui dealigaavnssuliiiuasdidnnsetind
voslnedsliaunsaidudihnainvesendou wagliamsaairsyarufivmansugioliunlssmeldviniians
(National Economic and Social Development Council, 2022)

wasulalih Ao Jadeiifinrwdrdyiiandedenddunsisedinusedriu uenanmsliwasaindusuddu
Taufeulumvsdiunazdai lindsnuildlunsnyusoines 1wy a3esgaiu 1n3ostiu ia3owharundy uas
13 odldlninuszindu 9 wdr ndsnulwihdadaudndudonsdons nsauwiag Asegha gratunIsy
wnwasnssa a4 o <l Wuduusddglunmsiauiasvgieo mafamandanianisinems smfenisensedu
gnavinssliivinfisuenselsuna Gadamalnensstenanszateseld nmsairdnanuaasalunmsudstuludiu
NINAALAZNITVIBEUA ?z'jqLﬂuLﬂmmaﬁ’]ﬁ@umsﬁmmLm‘t@ﬁfﬂ (NPS Public Company Limited, 2024)

Tuussmalneldfiguuuumsanaliiauaam fedndudeddinnsuuudidnmsedndunniiduiugs uagld
TWihiidenAnalnfuuuiisuuldiuaue unssdnnsednddningdilifianuamnsadduinnssaaioy
ﬂ']ﬂﬂ/\lﬂ’]ahuqﬁmﬂlﬁﬂszmmmuﬁﬁmwimwﬁ85&1@%83 (Srnart grid road map) 1ud w.a. 2554 Felunaule
Aualiilasinsthsosiasfnaannsdanios Usyana 400,000 f1 anelunan 5 T4 uazagiUasuunasi
Anssagiimuntszanas 12 &1 Widuinessandosieuimun ol daguudnmenisiwihdiuglinialdfads
mmaLaﬂmauﬂammmmmmmsl,umimwmalw%mﬂiwa%ﬂa Tneldnsdeansiuy GPRS Lms’flﬁi’ﬂﬂ/\lﬁﬁwim
Uszana 8 nilusiegudd msliiihussuansidsdnwusuithmalassesieies waeillassnsisasiiasinda
snmsSestesduauniluswantuiy (Pora, 2024) Tufuil 1 nquaiey w.a. 2561 misnundnlunisAuases
Huslnavse anv. I§eanUsemAniunudnyaisesssialiian Faidlomlannuddietiunans Ussns 01i ms
WufuAngIamt Ay 1 ey nmsendndgyaainlaedesudealminneu 30 Yu nmsiadgyaynan Wudu ey
souaidufosdunidunsauaudygyvidu Tndludemdaidntemunumilsiverin exmsnumuddonfdn
pegainsensn uazduniadesiifirildmmaaruiuiie “huvein oxwisauns Senifuaih a1l d1lnse
AunidnadigliuinisnszudlifiasidssunZonituangusznaussia” Samneanuidududily fudhd
avslumstieanhaliaudaniinslihuagnsussiidondu Tnedlidwesiluadaiouanmingiulunis
Boniivaldangludniogataau fuduifadudongmneiifiinnein/esminuudynauaisosiod etestu
nadeniiuani all faveraduaisenglid fedreufiasiinseenyssmamuauiFasniaifuatharlnan
veR VI eayISmILATY Hlivane o auAndivinszuunmsfuanimlnvemeinuar exnsamudsng o avd 2
sUkwy e 1) maiuathalrlasiadumhemuilinse uialduimsiomhadunaiimmenntmuaies dsdy
sz'%ﬁmstﬁuﬁﬂﬂagﬁwmaaz 5-8 UM LLazﬁﬂﬁwagﬁwﬂiwaz 20-25 v 2) M3Senfiurmimlnuumge
setieu deenlvgjaziadsannsldi 19l vosldnuseiiou (Natni, 2024)



MsEsinuasAanstazmvalulad ans.da1u | U9 6 avufl 2 wauniau - Beniau 2568

fmosluihuuy 1oT (ntemet of Things) fdndufifisusntuluvsemalne oswnaunsaifouseunsdoans
FogansldlufiuuuFealn elifsdliuinmauasdldlifiannsofamuuazdanismslindsnuldogied
UseAvBan TAdeseuusulmesliin 3w LuusluTRLas LA ARy ThingsBoard WidueIsmgue
wdsulwihaniedesiandsnuliiuuy 3 wa fMelulasaoulnsaiaes ESP32S Fadeusiorureamisdoais
Rs-485 Ingltluslanea Modbus RTU wardsteyaiisnldiuedorisdumesidaifiowansainislindsluiuuy
1ana3afl ThingsBoard Server MnmsvaaasansansIadeunslindsnulifilldegisgniouasisiug assuuna
333 a1unsagUeyanislinasulnindoundslatiu Web browser uagaiunsaindeyanisldndsmulniluly
AATILALALUIMIIANTA (Teejanthuek et al., 2021) wazawitvaunuuimesinisaaios 3 Wa dwmsussuu
Tasstelwihasielyel annsathluldaulilussuulnihnszuaady 50 Hz Affaussdiuliin 220 V +10% wagdiie
nszualin (300100 A neldled ADE7880 Tunsudasdgaaeundenlidudyy uninoanasfuimAIng s
Tl wazldlilasroulnsians MCU ARM7 was LPC2148 \Jufiussananatasaiunun1syineausg 4 9nuants
naaeanud fwesluihdaaier fiefidudmnuianaingeanlunisasiadaliiiiu +4% lnefineslifingandesd
a¥19tu anunsansaniaannimesmeliinldsed wssdulid nszualain fdsluiiese ddslafnadiou
madslninusing waasulndia (kwh, KVARh uag kVAh) wag dausenaumdalnin wavaiunsonanswalauy
Bealniinumthae LCD Bnvteddld Zigbee Wugunsaflumsasislassderesszuunmsdeansuuulians dmsums
Sudsteyaifiotufinuazuansnassarlnanuntrsenonfinmes daelusunsu Visual studio (GUI) fafstu
TnoSudedoyaisnuanud 2.4 GHz musmsgu IEEE 802.15.4 shoanautfivesineslnihdaaiozdnan asde
Wsﬂ%ﬂmmmm@%gaLLazwq&mwmﬂ%’wé’wuﬁé‘aamut.mﬁwdaqmﬁaxmmLazq"lsJSTTu Feagagliianmsn
vimstansnslfrundsnulninlfestediussansnmuarAurnuindu (Chanput, 2013)
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vosfUsznaunsianiugniiarmgisssumasidulumuiingmnevun tisasusiudwarUssansnwlums
Famandsnulaiih muidedanmnsailuvssgndlddansuaznisiamunislindsnulatihves ernsyn evmnsa
wud reuladiiuy sg1eiuszdvsnneiely
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1. MINAUILALATIVFDUANAN B VRRIBS AU IoT 5 e

nsiauiwesiniuuy 1oT 5 i Asal laeenuuulassadanasndnnisinnu weligunsaiildinusuu
flnihdadayarulailviuazineviedumesidaludinands (Figure 1)
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Figure 1 Structure and working principle of 5-unit loT electricity meter
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1.1 msassfiweslndiuuy 1oT 5 wihe
1.1.1 Anwdeyanugiu n1seenwuuisasinivesdmesiuiiuuy loT 5 nie dunuavildauves
vasalulasmeulnsalass ESP32S Auasuanina LCD 16X2 12C uay PZEM 004t $7uu 5 67 (Figure 2)
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Figure 2 Five-unit loT electricity meter circuit diagram

1.1.2 sonuuuskasdaviwy PCB fimasluiluuy loT 5 wiae (Figure 3) gunsalidu vesa ESP32S
Tugadandsauliih PZEM 004t v3.0

Figure 3 Five-unit loT electricity meter PCB board

1.1.3 vasn ESP32S ilululaspaulnsamesiimuilag Espressif systems Fududuiildsunisusuuse
21N7U ESP8266 lagiiumnuaunsatunisidousie Wi-Fi wae Bluetooth (M3 Classic way BLE) wiauiuniwensi
d’( 1 aa LY s d’( d’( U v L o 4 o U
W39 1 FuUURSanes, wsHINTL, GPIO 1NYU wazsesiunsidisiatoya YNl ESP32S wingdmsu loT,
szuvannivlay, gunsallfane uasuaundindundesnisnmsdeaisszeslna fa Fisure 4
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Figure 4 ESP32S board

1.1.4 Tugaieuwesd inusunalnindonld PZEM-004 fiquautAsesiuussduluiing 80-260 VAC
(50/60 Hz) nazuagaan 100 A (Juegiu CT 7il4) wdsawiiamnsotnld useiulnil1 (Voltage) nszualuldi
(Current) a9l (Power) wassuazan (Energy) dianuusiugn ussauluia: £0.5% nszualuii: +0.5%
fdsludin: +19% wdsnuazay: +1% nsideusiedeansly RS-485 (Modbus RTU) %3e UART (TTL 5V) wanzdm3y
deuderululasreulnsaiaed 1wy Arduino, ESP8266, ESP32S, Raspberry Pi nstdwdsanusianunsaldluaiu
nsradeundsuseiodld nseenuuuiingdiade sunaidn Anseine wedunsldlundesaauuludiing 4 n1s
lUldnuldinnsldndsnuvasgunsallniitldlussuy Home automation uax 10T ldnsivaeunaziiaszinis
Tnasnuluinlulssnunsonias 73 Figure 5

Figure 5 Electrical measurement module PZEM 004t v3.0

1.1.5 Weulusunsulilugainusunaludi (PZEM 004t) 91u3u 5 a Tdundeans RX/TX veq ESP32S
Weuru PZEM-004T Tnensasenisdearsaie Modbus [Uslaaea wioderdsluss PZEM-004T Fausunamis
Tl Uszneudae ussiuliin (v) nssualalih (A) mdsluiia (W) aa1ud (Hz2) inesurlnmes (PF) wasndenu
Twith (Wh) uazdsdoyanduludiauesa ESP32S iileUsznanaludsszuunand imililwuaziaietnsdunes

1.2 M3nsvdeunuanvazlnasliin loT 5 wie
1.2.1 nMsasavdeUAMLAIA@aoun1sInAUsnamnsnivedimesinfiiuuy 0T 5 e Tnennsin
USunaumalnihaasiivinisdienssudlniinldsunasalvuuy PAR38 yuia 120 W e wseulndih nszuald
wazidsli Aeuldandwmeslwiuuu 10T 5 wiie Wisuifeuiudidnvseinddlatndendined watanu
AaARRUEVS (Relative error) A9gns Eq.1 wag Eq.2 (Nunak & Suesut, 2012)

| Ao v I a
AAIAlA — a3

ANAIINARIALARDUSUNNS (Eq.1)

A3
AUAATIALAADY (%) = AIANABIALARBUANTTS X 100 (Eq.2)
1.2.2 inawaiaaaaaunisinatusunaumisliiivealmas i adunismainnuaaIneaauYed
Twasludruuy loT 5 nie Wsuiisuiudidnnsatindnlaindeniiwes sunaeinisasuiisuiimasaaineasu
laiAu +2.5% dmsuliwesninasiusyuunssiulidiiu 33 kv (Provincial Electricity Authority, 2019)
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2. ileunszuvdstayaludraniduasuaasituunyuain

2.1 Feuldsunsuadromivinaiuuey do Smart Canteen Andadl http://35.197.134.127 Jeulagldnm
TypeScript fimualassase 3 du Usenaume edarln glinesuazdoua

2.2 @oullsunsumeniw C++ Wivesa ESP32S anunsadsdeyaludaivuugiudeyadelsinaea MQTT
(Message Queuing Telemetry Transport) Julustapeadoansuuy publish/subscribe flonuuuidmgu loT
wazsyuuTidesnsastoyauvuisoalyilaslindanumuazuuudingia wangdmiuiduimes, aundnley, szuu
§nlusl@ uas loT uanadoyauTunamsliihifasreiimeslniuuy 1oT 5 nie $1uru 3 4 uazaunsagnisld
nasnuliihdeiliesnsmuuuseisou

2.3 weaousyuudeteyaludinanduazuansinuunruein msvaaeuszuvdoyailofamudIuama
I suiusey dudiunisiaenismaaeseiuatusunansiwiwiuduled http://35.197.134.127 vinnsvedeu

31 3 A% uazTuiinua
NAN1599¢

1. HANITHAILILAZATIHRUAMAN YLV wasTWANWUY 10T 5 Wi

1.1 wanmswannflmestiinuy loT 5 wie fweslwihiiwmuiainsagiuadiunamisliidii Taeliluga
Toandeaulaiiia PZEM 004t v3.0 uazdstoyaludeuasa ESP32S Ussuianadedoyaludinaridniuaiayie
Sumediiin Awmesluildussiuluiheun 230 v dmsuidenes & Figure 6

Figure 6 Five-unit loT electricity meter

1.2 HansadeuAManuuzvaslnaslniuuy loT 5 e

1.2.1 Funudnuag Sneslulfinuy loT 5 misefifauaunsos a1 umamsliiusznoudae
wsasullih (V) nszualit (A) mdaluih (W) aud (Hz) manesuinmes (PF) wasndsenulnda (wh)

1.2.2 M3n519deUANAAIAIAE auvesimasini LUy 1oT 5 wiae sudunisiausunamisliiinge
enseualihlvnunasaliuuu PAR38 vu1a 120 W Usznaunle wssaulnin (v) nszualain (A) wagiaaludia
(W) $redidnnsedindnlatndenfimesiusouiisusulwesiiiiuuy 10T 5 wihe $1uau 3 A%t Nan1saaoUss
Table 1-4
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Table 1 The results of voltage, current, and power measurement of electronic kilowatt-hour meter
and 5-unit loT electricity meter from the first test

5-unit loT electricity meter The error value of
list Electrical meter No. No. No. No. No. Average electronic kilowatt-
1 2 3 a 5 ~our meter, 5-unit loT
Voltage (V) Electronic kilowatt-hour meter, 231 230 229 230 230 230.00 10.09%
5-unit loT power meter 230 230 230 230 229 229.80
Electric Electronic kilowatt-hour meter, 0.51 0.51 0.51 0.51 0.52 0.51 1.95%
current (A) 5-unit loT power meter 052 052 052 052 053 0.52
Electrical  Electronic kilowatt-hour meter, 117 118 117 117 118 117.40 L00%
power (W) 5-unit loT power meter 119 118 118 119 119 118.60

910 Table 1 wan1snadaudIaUs w11l Wi 17 Talaandines bW wuy loT 5 nuae WSeuifiguiu
Siannsetindilaindeniiinesvasnishuiiinsa 1 wuin ArrueaIseaaun1sIaksesulni (V) 1indu 0.09%
Asiansewaluin (A) Wiy 1.95% way faaludn (W) wihdu 1.02%

Table 2 The results of voltage, current, and power measurement of electronic kilowatt-hour meter

and 5-unit loT electricity meter from the third test

5-unit loT electricity meter The error value of
list Electrical meter No. No. No. No. No. Average electronic kilowatt-hour
1 5 3 q 5 meter, 5-unit loT

Electronic kilowatt-hour meter, 231 230 230 230 230 230.20

Voltage (V) 0.17%
5-unit loT power meter 231 230 230 231 231 230.60

Electric Electronic kilowatt-hour meter, 0.52 0.51 0.51 0.51 0.52 0.51 L56%

current (A) 5-unit loT power meter 052 052 052 052 053 0.52

Electrical  Electronic kilowatt-hour meter, 118 118 117 117 118 117.60 0.85%

power (W) 5-unit loT power meter 119 118 118 119 118 118.60

970 Table 2 #an1snadauIaus urun1alni 7 Talaandines bW wuy 1oT 5 nuae WSeusiguiu
Sidnnsedindilaindanniwasuaanisiniiasan 2 nuin ArenuAaaeasunIsIALsIs Ul (V) windu 0.17%
Asianszwaluin (A) Wiy 1.56% way fasludn (W) wihdu 0.85%

Table 3 The results of voltage, current, and power measurement of electronic kilowatt-hour meter

and 5-unit loT electricity meter from the third test

5-unit loT electricity meter The error value of
list Electrical meter No. No. No. No. No. Average electronic kilowatt-hour
1 5 3 q 5 meter, 5-unit loT
Voltage (V) Electronic kilowatt-hour meter, 231 230 229 230 230 230.00 0.52%
5-unit loT power meter 228 228 230 229 229 228.80

Electric Electronic kilowatt-hour meter, 0.51 0.51 0.51 0.51 0.52 0.51 139%
current (A) 5-unit loT power meter 050 052 052 050 053 0.51
Electrical  Electronic kilowatt-hour meter, 117 118 117 117 118 117.40 0.51%

power (W) 5-unit loT power meter 119 117 117 119 118 118.00




MsEsinuasAanstazmvalulad ans.da1u | U9 6 avufl 2 wauniau - Beniau 2568

910 Table 3 nan1snaaauTauSu 1N 1lili 19 Talaandmes kWi 1uuu loT 5 Biae WSeuiiigunu
Siannsetinddlatnfanniiwesuainishiiinsed 3 wuii AranuraIedaun1TIawsasulnin (V) wihdu -0.52%
MsInnsewaliin (A) winiu 1.39% way faabnin (W) windu 0.51%

Table 4 The average voltage, current, and power measurement of electronic kilowatt-hour meters

and 5-unit loT electricity meters from Table 1-3.

Order The error value of

list Electrical meter ; Average electronic kilowatt-hour

meter, 5-unit loT

Electronic kilowatt-hour meter, 230.00 230.20  230.00 230.07

Voltage (V) 0.16%
5-unit loT power meter 22980  230.60 228.80 229.73
Electric Electronic kilowatt-hour meter, 0.51 0.51 0.51 0.51 0.91%
current (A) 5-unit loT power meter 0.52 0.52 0.51 0.52
Electrical Electronic kilowatt-hour meter, 117.40 117.60 117.40 117.47 0.80%
power (W) 5-unit loT power meter 118.60  118.60  118.00 118.40

311 Table 4 wan1snadautaUsuramslifafi Talaarndmeslaiwuy oT 5 nuae Wisuiisuiv
518nvsedndaladndenimesuasnislndi S1uiu 3 ads nui Aedsveussiulwihiidadewintu 229.80 v,
230.60 V way 228.80 V Anadsvesnszualuiin 0.52 A, 0.52 A uaz 0.51 A wazaAnadsvesmddluin 118.60 W,
118.60 W uaz 118.40 W U8y nan15m319deu wuin anuaatanasulunisinusunalvivesivwesiai
WUU 10T 5 wthe nsiausssulndndeanunainadou +0.16%, nszuglndndaanunainadou £0.91% uaz
fdalwi Senmnuranapdou +0.80%

2. wan1swmunszuvdsdayaluderartduasuanrituunsuasa
2.1 mawannduuey meldde Smart Canteen findafl http/35.197.134.127 (Figure 7) Usznause
3 du fe
2.1.1 9edarlvl svuutdseailnihesulad
2.1.2 giiwes Ainnunistdndsnuliiuuuitealnd wansdeyadunamaliihnuasuese
(Figure 8) wagnsmuansdayanstdndsnulniisesiou (Figure 9)
2.1.3 gaua dmiuguaazinnisveya
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Smart Canteen
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Figure 7 Smart canteen web app
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Figure 8 Dashboard displays of electricity volume data
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Figure 9 The graph of monthly electricity usage data
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2.2 myaunszuvdadeyalidinanduasianisaruiaruesaaniun1aaeusEUURAMNUSIIMN
T uiuuey Smart canteen nan1sNAEURI Table 5

Table 5 Test results of the data transmission system to the cloud and dashboard display results

Electrical quantity display results

Testing reading values via web app s the electricity usage display

(Order) Has the electrical quantity changed? correct?
1 v v
2 v v
3 v v

Note: The v symbol means that the answer can be done correctly. The X symbol means that the answer
cannot be done.

970 Table 5 WU sruunauuSutamsinitwIuwey dniswasusdasliaiuusuiameliiaiietuass
Turziiy F991N015NA@UNT 3 ASY SEUUARMIUUSIIumliit1uS U kel a1unsakanin1siasunlatved
YSunamslnihlagndeams 3 ass

n1sanUsigna

MNNsAnTunNTIdenud weslrifuuy 1oT 5 viie aunsadausiamsniuazuananaliegngndos
Snvsruuinaudeyaanusovhenldaie sensddunmsdumsvageudszansam wu fweslwihuuy loT
5 e Msiausaiulniinfiaimnuaatnedou +0.16%, nszualniiniidimnuaannndou +0.91% wazidslni
fidrauaaiandou £0.80% ogluinueiuinsgiudinnslwiingrugdniadmun inusinnsasuiiouiines
aantadeuliiiAy +2.5% dmsuiwmesiianssluszuuusetuliiiu 33 kv uavdonadaeiueuiss Wongsaichua
(2012) 303 szuvsnudwesinihuuusmlugfeuanslnintida (Automatic electrical meter reading system via
power line) FaAmdanuliiniiialéninnismeassiinrmnainindeulsiiu 2% wanisasvaeunisdstoyaluds
AANIAAZILERINAEULATUBTANABY 100%

unagy

v
av aav

AT TngUszasAluntswauniiwasiniuuy 10T (Intemet of Things) 311 5 wile lagesnuuul
ansoauTanamsliiin wu ussiulii nszualid Madlaih anud wanedurnwmed wagndssnilii Tag
Tdluga PZEM-004T v3.0 uwazdstoyaruuesn ESP32S lUdinannniuaiatiedumnesidn nanismageunuin
fumeslaiiuuy loT Afmutuannsaiaamalaiinlfesauug nedeanurainedousglunasiiasgiud
nslitdrugfinnaiinus (Provincial Electricity Authority, 2019) uenannil sruuansadwoyalusnanduay
uanskaruuauaialdetisgndes MnuansAnyansnazUlii Swesliiiuuy 1oT 5 misefivanndu S
wiugrlunsinamialain uazamnsadluldlunuiid padeasunisuimsdamsndsnulniild gl
UsrAnsnm ssanansoRanseseniiieldlueimsyn sxwisaung vieszuulnihdanierlueuan
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