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Abstract: This study presents a predictive approach for detecting micro-crack formation in XLPE main
cables of an educational building power system using real-time three-phase current data collected over
seven months (>60,000 samples) via an loT monitoring system. After data cleaning and 5-minute
resampling, statistical and temporal analyses revealed that Phase B consistently carried the highest load
(7.41 £ 2.28 A in January 2025), while the Load Unbalance Index (LUI) rose from 8.45% to 13.05%,
reflecting moderate imbalance. Cumulative thermal energy (I?) increased by 104%, with a strong
correlation to LUI (r = 0.89). Logistic Regression and LSTM models estimated the probability of micro-
crack occurrence Pmicro (t), identifying a high-risk period in early January 2025 corresponding to a
+9.7% current surge. The results confirm that real-time current analysis effectively indicates early XLPE

insulation degradation and supports predictive maintenance for improved system reliability and energy

management.
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Apr—Jun 2025 22.9 46.4 30.7 B
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Load Unbalance Index (LUI) Over Time
150
9
5100
-
50
o o> o o> o o> o> o
W 0 i 0 M\ 0 o o
g g o g g 2 2 7
Date

3 5 @h@”"ﬁﬁmwvlajau@gamaam‘sﬂmﬂﬂﬁmmnm

A19191 5 aafianuasoanialwin (1>-based Damage Proxy)

Month Mean I? (A?) Cumulative I? (A%-day) Damage Growth (%)
Dec 2024 58.7 1.82x103 -
Jan 2025 63.4 3.71x10° +104
Feb 2025 61.8 5.55%10° +49
Mar 2025 60.2 7.37x10° +33
Apr-Jun 2025 59.9 1.27x10* +72

60000

50000

40000

30000

20000

10000

1~2 (A™~2) / Cumulative |12

Daily 1”2 (sum of phases) and Cumulative 1”2 (Proxy Damage Index)

= Cumulative 12
Daily 12 (sum Phases)

o> o>

oY

9 o
7 o

Date

311 6 AwasNUuANUTBUTIETU (1) wazdazauNaldua NN ENAIL

The Journal of Industrial Technology (2026) Volume 22, Issue 1

138

http://ojs.kmutnb.ac.th/index.php/joindtech



1sarsivImamaluladana1unssu (The Journal of Industrial Technology)

-

UNAMNITY

ISSN (online): 2697-5548
DOI: 10.14416/j.ind.tech.2026.04.009

= a_ € v o ¢ . o
MN1319N 6 LlJ‘Y]iﬂﬁIﬂ’J']NﬁﬁJW%ﬁiz‘WﬂG‘Wﬁi’]&JL(ﬂﬂﬂWﬂ"l

Variable Phase A Phase B Phase C Temp (°C) LUI 12 Index
Phase A 1.00 0.86 0.79 0.64 0.72 0.83
Phase B 0.86 1.00 0.82 0.68 0.80 0.91
Phase C 0.79 0.82 1.00 0.63 0.69 0.84
Temp (°C) 0.64 0.68 0.63 1.00 0.59 0.77
LUI 0.72 0.80 0.69 0.59 1.00 0.89
17 Index 0.83 0.91 0.84 0.77 0.89 1.00

3.6 NM1331ATIEHNTNIEEANI T nT e
n3eLLd (Histogram Distribution)

mszenndalawnsudnsunzuandazina
Lﬁiaﬂiuﬁuﬁnﬁmzmim:mwaaﬁ’a;ﬂa LH% AN
1n@ (Normality), Ay (Skewness) LRZAINFY
UpI8aq (Kurtosis) wienanaseumfiatuliay
AaUnd Tegerioudonganssulnaaiinfinauss
amnuFssaaszuy Wi

'«a'mﬂﬁw;u;ﬂﬁ 7 Wuin nem W e s e
Infidsenmsnszansuuund (Normal Distribution)
L@l Phase B § skew @1%271 (Positive Skewness

~ +0.45) meﬁa%ﬁwmui’uﬁﬁmmmﬁmhmmﬁy

A & o v A P
0 Toduanwmzvadlnaan liainuazinig
MU UAaLdwE9 ¢ (Peak Intermittent Load)

37015 AT TR ANANN RS IErI9G 0 5
(Correlation Heatmap)

0¥ heatmap LRAIANERTNNUSLULLNESTY
(Pearson’s r) 2390 2uUsHan laud nIzuaus
sz, arfiaanaldanqgalnaa (LU wazawil
ANLTFERIEIFINGI9% (1) Wi B3iATIEW
AnuFuRUTIznisanuldaugauaznazan
wasslwszuy trelumsszydeduddyiisns
faaMuLFBIdam LI

Distribution of Daily Average Currents (Phase A/B/C)

35¢F

301

Count

0 p BN

Phase A
Phase B
Phase C

0 5 10 15

20 25 30 35

Current (A)

31U 7 mansznsanuiveanszus Wi ey iu (Phase A/B/C)

The Journal of Industrial Technology (2026) Volume 22, Issue 1

http://ojs.kmutnb.ac.th/index.php/joindtech

139



1sarsivImamaluladana1unssu (The Journal of Industrial Technology)

’

UNAMNITY

Correlation Matrix (Phase Currents & Derived Metrics)
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