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Digital Innovation Technology for Transformer Failure Risk Assessment Using the
Health Index of The Provincial Electricity Authority,
Phra Nakhon Si Ayutthaya Province
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Abstract

This article aimed to present an innovation in assessing the failure risk of distribution
transformers using the Health Index (HI) at the Provincial Electricity Authority (PEA), Ban Phraek
Branch, Phra Nakhon Si Ayutthaya Province. The study employed a qualitative research design.
The sample group consisted of 29 purposively selected informants, comprising 17 individuals for
in-depth interviews and 12 individuals for a focus group discussion. Qualitative data analysis
involved organizing the data, assigning data codes, grouping the data, and finding interconnected
relationships between the data groups to form a comprehensive conclusion. Research Findings
The research identified ten risk factors contributing to transformer failure: Service Age: Especially
transformers with an operational age exceeding 15 years. Overload Conditions: Causing internal
temperatures to rise above 95°C. Environmental Conditions: Being located in flood-prone basins
and areas with hot and humid climates. Power Quality Issues: Problems arising from overvoltage
and high harmonics. Limitations in Preventive Maintenance. Non-Standard Installation. Natural
Disasters: Particularly floods and lightning strikes. Varying Quality of Materials and Manufacturing.
Human Actions: Such as theft/vandalism. Incomplete Protection Systems. Innovation for Risk
Assessment. The developed risk assessment innovation integrates three key components: The
Business Continuity Management System (BCMS). The Plan-Do-Check-Act (PDCA) continuous
improvement cycle. The Transformer Health Index (HI) Innovation. The Transformer Health Index
was developed into a smart digital system that integrates Al, IoT, and Machine Learning
technologies, operating in real-time to support preventive maintenance. This innovation is
designed to enhance economic, community, environmental, knowledge, and innovation value.
The final output is a Risk Assessment Model that is accurate, contextually relevant, and capable

of meeting the PEA's goals in terms of power system security and public value.

Keywords: Innovation; Risk Assessment; Health Index; Electricity Authority Transformers; Digital
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dawansznusenisliuinives nuln. llanunsodndunsldedieeiiles innnudemerisdunisi
fudeidsanndnvaitazanuidesiulunsliuinig Welvdssuunsuimsiansseiifvienigings
sz AnBnauayUszansam mmmmauauaam’aLWJmmﬁuasﬁyuﬁuﬂizmumwé’ﬂﬁﬁﬁm (Critical
Business Process) tiladsounandast (ndanulwdin) uazuinnslifugndvdedldlldedsdeiies
meluszaznafiungauuazsania niouisaanansznuandegnames 4 Aerainduldegaed
Useandnn (mﬂvxlﬁwzhuqﬁmﬂ, 2567)
nsfinuitedazsaiuiianeintueiesdelunisssdiuanudsmemiouuasluiily
syuudmiglnihvesnislihdugiinearvidunetiuunsn lnenistdavdguamn menisiiteya
Useiuazanmitluresmifoutasndunaeissiuihminasuuy %a%m%uﬂamﬁwgﬁmmﬁaLLan
Iwiluszuudmheveansinindaugiineanusunethuunsn Ssusznause milnneishusznoy
yasaudsaundunisdasuduiminasuun FuszneuaudssgnimunlagUszaunisalves
yaansluntsiigedne nsUssfiuazuuuresiauszneuarindssaggndanaemlividuimdnyes
UsdR wazanmialuvesmiieudas UssiAvesnifouvas uazanmnisiunseualiinveans suvas
hifnazuuLInNsuIMT e Duuwsnanedmduduilgunim (Health Index) vosvsiautas
Fatgunmvemiiowasgninuslngmsesurinddonidsiauninaming Ssnsfnuifedidu
nstiauenszuumsUssdiuanmanudsmemieutasin ansluszuudwiine 22 Alaliad vaanns
Iydundamaanunsnotuunsn anmiuil uaznisiulvansnaiy Swafildsuffonisestuni
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1. ednudadsanudswasnmstrsavesioutasiiitludwieszuu 22 Alaliad vosnis
Inifhduginim arvignnetiuunsnlaeldfviigunin (Health Index) vesiloudas

2. \ileeenuuvuinnssuUszifiunnuidsemiontadudmuiessuy 22 Alaliad vesnns
Inifhduginim arvignnetiuunsnlagldfviigunim (Health Index) vesisloudas

3. lothiaueuianssumsussuandesnisisaveanioutaslifihlagldfuilauamuainis
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UAae3 tufa LasAue Saunualau wazWankel (Nadler, 1980; Michael et al., 1985; Stoner
& Wankel, 1986) Tinnunsi1eve9 "wuudnaas” d']LﬂumsﬁwaaammLﬂua'%qmaqﬂi'mgmiiﬁ Lﬁ@@%ma
AudtusTesUTIngMsel TermfenisuansnssuiunsuazesAusznouesUTIng ety 4 ield
rladretu Tnesfnuanaduununin wielenuvesnszuiunsaiiunuetiseiefidauduiusids
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Wolfe (1994) Isnauadn nsiidslaifnguialuidersuuinnssudu eraduwaunainnisi
fn3fefidnwuianssuunanauuandeiuly Seaenndesiuuuifnues Amabile (1998) flafuredn
uinnssufinuadududeunazinnuiiedestunnaadulussdng Suilildamsoasuidungud
hluresuinnssuld egslsfnmu fnquiffefestuuinnssunazannsotaldluns@nuidels du
AD NuIMI8TEUU (Systems Theory) Amabile (1998) 8501831 NTEUIUNITATWATIAUTANTTUVD
peANTHWANT WluEAUTDITT UL (Work System) & snanefisnguausuialvgfivheusausuly
vhenusaunundng q lnewinilddnyiiomvumdunisudlatamiiusing q uagienanude
Tl 9 inluagmniiesaunudnianuimanedissly (Sawadthaworn et al,, 2025)

Tuvauzdl Hatch (1997) nandsdnuvazdAyvomnuiszuuin Aonssaufudidunuves
wihenugesviany 1 mieiideuduiusdatusastuasuduniafieatu uenaini Amabile (1998) &
Ifausuugdn asdnsiimgufszuuindszyndldazdeslinnuddgie Jaduunda (Inputs),
nszuIuN1INelusAng (Internal Processes), kag Wandn (Outputs) wiouainsiAsEiaLduTuS
syieesAUsEnoUWENTiRY

n15Uszandld PDCA flunszuiunis BCMS vainislnidugiinig

PDCA (Plan-Do-Check-Act) 1iulamanisu$udsegsdeiilesiildiuograunivanglunisdnnis
ANAINLALNTTUIUNITAY 9 32109 BCMS (Business Continuity Management System) Faduszuu
Msdamsanusieriosmiegsia dmsunislaidiugiiana (PEA) PDCA awnsaanlfidunseulunis
dansnseuruns BOMS dislvisiulaiiinis e ddiuns neaeu uavUuussssuuegeiios
WlerinruBaveuiazarmassalunsaevausseivnnsaliiliamil

nsUszgndld PDCA Aunszuaunis BAMS waanisliifindaugiinie @il 1) Plan (M319unw)
I UFUAIINITIUNLUNTEUIUATT BCMS 2) Do (Mseiilunis) oy BCMS léunisimunay
Anfunismuuauinield 3) Check (M3n13d0U) ATIdeULarUsEIuUSEANS ATNYEe BCMS 0814
saiilos 4) Act (M3USuds) Tayaiildandunounisasaaouazgninuldlunisuiulsuasiaun
n3zUINS BCMS vaenslnihdugianea Ssmufsnmsuiumunmsdnnisanandes msufludounmses
vy uagnsimwnwIdlv 9 eliiuuseansninues BOMS
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uuiwﬂﬁﬂﬁﬁﬁﬁﬁ (Good Practice Guideline)

v v
sTuumIinnisAsiaiioamgsia nsuiuUsseanssaiiiag
BCMS PDCA (Plan Do Check Act) {iuluaa
{Business Continuity Management System) ﬂﬂﬁﬂ%’uﬂqdaﬂ'wﬁiaLﬁaaﬁl‘ﬁ'ﬁuaaimmi'wmﬂ
1 AT EAUIUNTEE9ANT 2 AWUATIULIA TunsdnnsAmATMLAENTEUIUNTS
3. 9nguszasd 4 ulsuAeaTuAI YR s g 1.Plan {m3774ueu) 2 Do (nngadiunis)

5379 5.nseuiun e saanserusia (€] 3.Check (Msmsamany) 4. Act (n3Uiudss)
1 ({International Organization for
Standardization., 2019), (Deming, W. E,,
1986), (naaumsguLasANUaBA Y
nslwinauniinnm,2563)

§3f13 (Business Impact Analysis -BIA)
6.113UssliuAIIED S (Risk Assessment)
(mIgIuanalso 22301: 2019, A1slwin
nsUIINAMLALS 2024)

v v

fviigunmmvaaniauuas (Health Index)

1. MssIuTwtoyn 3. MTiATziioua
2. mIAnnAeiigunm 4. MITEURasNIRREUla
(Amini, M. H., & Mohammadi, M. (2017),. Boulter, R., & CIGRE Study Committee (2012).
CIGRE (2011}, Jin, L., & Li, ¥. (2020). Lee, C. H., & Kim, Y. (2019)
4

sUnuvwInnssufsnamaluladnisussdivanudsanisirsavemidondadlaslvaviiguaim
voanslnidaugiinia SamdanszuasAiaysen
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BHUATNT 1 NSOULUIAATUNNSITEY

= ada v
TLUYUIGIY
a v g X = LY a = o 2/ Yo

n53deaseiiluns@nwuinnssunisussuanudeanisinsavemdeuwladlagldnvilguaw
yaan1siiirdrugintearvitiuunsn daianszunsasoysen Wun1539u8aann (Qualitative
Research) 3adun1s3deiifimsiiuniusiudeyafidesnisnuanngudinestes lnediswasidenisnis
AuNITITE Men1siutayaInenals M1 Taya adf 3189UN1TITY TIBUTDINUIBINUAY ¢
UNANNINITING Wefinus aaenaunuldeiieitomiduwassiauseme nduaseiiluniomly
lun1sdunwali@edn (In-depth interview) laglduuuduniwaliuuialasasna nsaunuingy (Focus
Group) iaduasizngliuuuinnssunsUssiiuaudsnstsavemdewladlagldnvilavnin ves
nsidugininavItiuunsn 2. nssuAsASoLSEN
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;ﬂﬁ%’agammy, (Key Informant)

nsfnwidsnuamdmivauideluadsd fideidennduiegraiidunguidmne/flideya
d1Aey (Key Informants) loun nguglvideyaarnnisdunivel 91uiu 17 au wagsimaununngs 12 au
Tnsnsfinnsandadengifidiuieadodagnseiunisdne (Direct Stakeholder) fMeAsnsidenngy
feehanuuinzaanguitimne (Purposive Sampling) lengusogrsiidunguimne/glideyaddny
(Key Informants) et

1) ngulvtayaddglunisdunival 91w 17 au baud 1.1) §9an15a127 9109 1 au 1.2)
FgdrnssulazuInig dhgufuRnisuasingedinw dheaduayunsusnsau uiuiieay 3 Ay 594
9 AU Uay 1.3) HIUUINTIIWIU 7 AU

2) nauglvideyaddglunisaunuings 91w 12 Ay lawn 2.1) §3anisanan 31w 1 A 2.2)
Wt gdenssuuazusnig dheufianisuazdngedny) deatiuayunisusnisay Iy
9 A 2.3) ildwlidnds 1 au way 2.4) §SUU3nsTiuau 1 Ay

in3asiiofldluntsfin

winsilelunsisensed Ao wuuduniwel (In- -depth Interwevv) wagN1IauUNuINg Y (Focus
Group Discussion) lnefiisn1sadauazasnaeunmnmiadosiio deil

1) Anwmdnnisuaznguiidnw enanmauitasiuiseiiisades iefmuanseunuidnly
mMsasadesilenside wagimuningUsrasdlunsairaniosilenside

2) a$adoray UsefumsaunuieszauanudAniiu wuadunival uazdmiinaaiesile
\evnAunsadefida: face Validity

3) 1saies eaflefiusuugadlvmudelausuurvese 191581 UT nwuda tauorofidoavy
$1uau 3 Vi iiefiansanseluguiemanss (Content validity) waglassadrsvasdamnny (Construct
validity) JUnuUvesLAT0sile masnaunwiild wazasaaeuqunmveaiasile Tnomerdaidai
danAd 0L TN UsEasAs1eUe (Index of Item-Objective Congruent: 100) d1115un13AUIUANRYT
ANUEDAARBY (10C)

MntutwannmsRaeuiilduiinsginadaiauaenndes (100) Inefmusinmsian
fdanugonados (100) Medosiaud 0.5 Juld fedrdmnuaenades udiuiuussudlelianysainu
ﬁi’muzﬁwaq@%mmiy (@3ua fsnidun, 2557) Inewuudunwaliadstanuasnaaad (I00) Wty
Wi 0.90 waznuuauINgy Adiinuaenados (1I00) eatuwinfu 0.83

nsusIusIndaya

lumsiiusiusudeya §Iidefadeussaunudlideyalunisdunivel waznsaunuinguuas
vhuiisdedmhsnuiiovernusmiieuszaunlumafususndeya neudifidsaziumaluiiv
FIWTITYANIEAUDY ALTUNITIUN Y

nsaeidaya

ihdayaannnisdunvalnguilegalaglduuudunival (Interview) wagn1sdnaunuingueos
(Focus Group) #M1N153LAS1EMLTIA AN Lﬁaﬁwmﬁmwmmﬁawaﬁayja (Data organizing)
fvuasiadona (Data coding) danaudeya (Data clustering) uagmarmduiusidoulosszninangy
%’ayjaﬁiﬁtﬁaaﬁ"wwaqﬂmasﬁazﬂa (Berelson, B. 1952 §13fialu gn19A Funinilv. 2554b: 144-148;
Holsti. 1969 #nafialu fien yle. 2548: 18-31)
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Faguszasddad 1 Wlefnutadoanundswesnstigavemsontadlirludmineszuy 22
Alalad vasmslniidiugiinia anvidnnetiuwnsnlaeldaviguain (Health Index) voadoudas
wui1 Paduanudssveamnsfoutasliiingzuy 22 Alalad veanisliindrugiairanviduunsn 3
Jaduarandss 10 Usenns dsdl 1) engmisldrunteutasiengldnuads 20-25 T 2) anwnislda
nsldaruiAufinn (Overload) ismsidosann 3) anmiadeufiufiquiviau oniafeudu duuas
asundeisensidenanin 4) ann il ussiutAuaIndien 5) msthssnwranistiednwis
Jostufiomnzau 6) nsdaslidulunumnnsgiu 7) Sessund 8) Taquagnisudn 9) n1anszhves
uyed uaz 10) seuudesiu ndlvnalwaiiuly waeszuudesiuiminlyauysal

& ¥
EOS

wnunn 2 Yadeanudenistisnvemdendatiiilagldfvstiguninveanislnii

Faguseaeddai 2 ilooonuuvuinnssuusziiuanudswemieutadudmiesyuy 22 Ala
Taad gasnisinihdrugiinig awngunetuunsnlagldduiiavnin (Health Index) vewiloudas wuin
nsauuinnssunsUssifiunudssemsiauladussuudming 22 Alaliad veanisliliidu
gfiana avgunetuunsn liysanmsunanszuunsdanisanudeiilomisgsia (BOMS) sauiu
293M5UFUlsIegsiaiiles PDCA waruimnssudviiqunimvemiioutas (Health Index) titeaiaszuy
Uszifluuagdnnisauidesiidussansnim Ussnoudie 3 eadUsznaundn Taud 1) ssuunisdanis
Awsellownagsia (BOMS) Usznausie 6 asdusenay lon mslinsziuTunesdns (Context) N3
fmuaveuLn (Scope) TqUszasd (Object ulsunosinunusieiieaniagsfa (Policy) NM3iiATEs
NANTENUNI953AD (BIA) MsUTELduAILLA DS (Risk Assessment) 2) 2993M15U5UUTI08 197011 D9
(PDCA) TumsUszidiunsndsssfoudaslaidi 16un Plan (M15113umw) Do (M3difiunis) Check (N3
M339d0U) kar Act (M5UTUUTY) 3) winnssurviguninvesmdowuas (Health Index) Usenausie 4
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aaAUsENaUnaN Lo n1353uTIudaya (Data Collection) MsitAsIzvivaya (Data Analysis) N1SANLIN
Avilgunn (Analysis wag N1318Ukan13inaula (Report)

Faguszasddad 3 WiletiausuinnssunsUssiiumnudsinstsavemieuaslinlagly
sydgunimvesnistiidiugdainaividiuunsn a.ussuasasegsen Wil winnssun1susuls
AanNANLUIAA PDCA T duutanssunisusulssnmuainduunisdsd 1) Plan (M15279uK1)
winnssuadoya 19 Al uag Machine Learning Fias1gvivayavuintneg Uszandly Digital Twin waz
N59a0eEnIUNITAl YIINTT OKRs AUNITINUNY Uavasaunannesudmsunisidiusiuvesyildiu
ladaudes 2) Do (MIALiiun1g) winnssudmlvawazeelauduy drssuudnlulfuasvusudunlely
nsgUIUMIThaL Andaduiges oT WeiiudeyauuuiFealnl THunamiosuaansdniunisieny
Jufiu wazUszendld ARVR Tunisiineusuninaiu 3) Check (M301519a00) UINNTTUTTIATIERLAY
NMSUBLAY NAILILATUBSADIRS ruannaluuiSualval 19 Data Analytics way Predictive Analytics
Uszgnald Computer Vision Tunisasivgeunanin wagld NLP Ainsizvimiufniiuvesgnan 4) Act
(M3UFUU59) wimnssudauSuiuaznisiseus

2AUTUHANTTIY

uinnssunsUsedumandsanistisavemssutadlnilasldfviauaimvesnisiningau
pimeantiuwnsn a.nssuasASeyse Usenauluime 6 Uszinu leun

Usziauil 1 Jadsanudeswosnstisavemsoutadhiiinludmitessuu 22 Alalad veanis
Inldugiinia awrduwnetuunsnlngldfuiiguaim (Health Index) veaioudas wuit fidaduaiy
Hee 10 Ussnmsfidmasianmsdigavomitendadiiil fsil 1) engnsldnuniioutasiongldnuads 20-
25 U usawududeundean 15 U vilddadgwminiudauaslnn sendu 2) anmnsldauiuiie
(Overload) lvgamafigaiu 95°C 13amsidenanin Inslawizlutiag Peak Load Afinisldauiiu
90% wosfita 3) anmwindeuiufiguinvion eniedeuiu duuazasuindeisinisdosan i 30% 4)
anun il wssdwAuaniien uazensueingeiis 129% Mnlsanugeamnssy shlhdudemsaniy
Und 1.5 91 5) mathgesnwuianisiigesnuidstesiuilmunzan vinlsifiss 70% veauny uagd
ToIMAGIUYARINTHALIUUTENIU danARBINURINANYRY duR lyednT uagsssuiva auiasy (2565)
n138 Nw1UsaNnSnnn1sUS UR U0 1uuA T3S NY N5t dugdaie e 2 (a1
ngfusanideunile) Sminguasesidl finuin ninensnisuims Yseneuse anufuRaveulumii
52131t URNY MSAIVANNIU kaEN1IAAMILMY darareUseAngnmnsufuReuesdiu
Muduthgsnum nslifidunineg 6) msfnddlafuluauinesg Sdgmnsdeasiu wagns
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