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Analysis of the Impact of Temperature on Main Cable Degradation Using a Regression

Model and an Empirical Daily Degradation Model: A Case Study of the Industrial Technician

School Building, Rajamangala University of Technology Srivijaya
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Abstract

This study investigates the degradation of main feeder
cables in the electrical system of the Industrial Technician
School Building at RMUTSV under prolonged high temperatures
and phase load imbalance. During summer, temperatures inside
the main panel reached 40°C, increasing cable resistance from
0.0780Q to 0.0847Q (+8.6%) and energy loss from 0.00037W to
0.00090W (+143%). Two analytical models were applied: (1) a
statistical Linear Regression model, showing that every 1°C rise
in temperature increases resistance by approximately 0.00112Q,
and (2) an Empirical Daily Degradation Model, indicating a
degradation rate of 0.00038-0.00054%/day when temperatures
exceed 36°C. Real-time current and temperature data were also

used to estimate cable lifespan using both Linear Regression

*Usziusussuia

and LSTM models.
Phase C having the longest lifespan (8.0 and 7.5 years) and
Phase A the shortest (5.0 and 4.2 years).

predictive maintenance planning to extend cable life, reduce

Results showed consistent trends, with
The findings support

energy losses, and enhance system reliability in hot climate
conditions.

Keywords:  Cable degradation, Energy loss, Predictive

maintenance, Regression model, Daily degradation model
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May 21-31, 2025 ~ 3.12 ~ 3.24 ~ 3.67

Daily Temperature Deviations for Phases A, B, and C

7 Treal A
/‘\ — &real 8
/ — ATreal C

Temperature Deviation (°C)

025-04-012025-04-082025-04-152025-04-22  2025-05-012025-05-082025-05-152025-05-22
Date

2025-06-01

U7 2 masauwgaumgiseiudmiuma A, B uay C

mﬂﬂﬁWgUﬁ 2 WU wla A Auduniuesgungiagn
IngilAgegauszunn 7°C lnglanizludiinalaseumvieunay
nanaoungenIay wa B daruduniuluszaudiunans lned
A1gagaUszanm 5-6°C FataulutisiuAouiuwigy e C uang
Anuaosgean lnedegamgiinsilndiAsadugiuiivssana 3.5°C

200mm

paeatiaan dodanafiuiy wualdugumgiivesisaiumad
Snwaranaroiiesndufouwsuiislansifounguniay
TuteTuil 15-20 w1y wudnwa A uagiva B In1sidsundas
vesgamgiisgaturuludnvasaseiudiy wa C Ianuatiosves
gamaiigean uazlifinisiasuulasiisunsinaonszeznainig
dunm

Heatmap of Average ATreal (°C) by Period and Phase

Apr 1-10- 176 33

5.0

Apr11-20 379
a5
--- 4

May 1-10 - 382 35

Apr 21-30

Period
ATreal (°C)

May 11-20 - 318 337 2.81

May 21-31 - 312 324 3.67

' .
Phase B Phase C

Phase

Phase A

UM 3 wnuiimnufouvesanade AT ((0) Suunmuiaiaiuay

al
vl

1NNFINFUT 3 wudn 9ae3uil 11-20 wwneu Dutaeiidien

AT wdvgean laowla A = 4.48°C wazia B = 4.64°C 1-10

ey Adianaiusou Tnewa A fidngsgad 7.13°C daumaduey
Tutae 1.74-4.08°C iounnunian wukuiltiuanasedasdeiiea
Taglanzaaa 21-31 wqwaies dadudisiifiensign (2.67-3.24°0)
wia A finnufurnugeaalutasnaniidine laeer AT_ adeey
Tutie 2.17-7.13°C wlar B fdnAeudsnsiisloFouiiisutuima A
(2.09-4.64°C) wia C fimnuadiosinniign laefien AT_ egluts

1.74-4.12°C wudled Tagsau A1 AT fluuiliduanasainiieu

real
wwsulgifsunguaiay lnewa A waninisiuisuulatves
gaunniifudniign Weasuiua B way C

3.2 MTIATIEY Regression Model

NTIATIENTBYagNN TUALAIAINATUTNUTDIANE UNEN
Tugheudl 1 wwisu fa 31 wgwnneu 2568 fe uuuTasInAnY
\B9Ldu (Linear Regression Model) wuin fanuduiusidsuinedns
ﬁﬂ’aﬁwﬁ’mswdwqmmﬁﬁl,ﬁm"juuasﬁhmmﬁwmummawLuu
nan IﬂaLLUUﬁi’waaaﬁ"LﬁmmmL%ﬂuluﬁﬁmmimm@ﬂlﬁﬁaﬁ

AR=10.00112% AT + ¢ (5)

NNUUUTIABINUIN 9N 9 mﬂﬁuﬁummqmmﬁ 1°C danalot
Araudiuniuvesasliifinduiodeszuia 0.001120 3
aonndostunurliufissylilusnnsgiu IEC 60287 waz IEEE Std
738-2012 finanfennuduiusidaduszninsqungiuazaiiy
Funmuvessathlnih Tesowslurisgumnifigandt 35°C danu
Fumuiuwlinisduney wandansdenanimmliihosd



msUszguivnsmaimnsslilih aail as
The 48" Electrical Engineering Conference (EECON-48)
Tufl 19-21 womdnieu 2568 a Tsawsuylsuil Y iadeddl

oy Wethuuudaeduldnensalraruiunuesasiy
Weanala (A, B, O) nadwsildfuuiliudenadefunginssui
Aransaililuninsgiu lnsmnizlugislareifeuuwiaui
wuaAx 2568 Fudutaiiiansarauanufeuggelussuuas
Wumnan

= 1A o
fn519% 2 Arfinensallaanaunisanaes

Period | AT AR At AR | AT AR
real pred real pred real pred

A (O A (%) B (°O) B (%) c(Co C (%)
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Temperature Rise and Energy Loss by Phase (Apr-May 2025)
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3.3 MTIATIEH Empirical Daily Degradation Model
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Interval AT A Deg_A AT B Deg_B AT C | Deg C
Qo) (units) 0 (units) 0 (units)
2025-04-01 to 24.5 0.3 27.8 4.1 23.6 0.2
2025-04-10
2025-04-11 to 25.7 1.2 29.5 8.7 24.8 0.6
2025-04-20
2025-04-21 to 26.1 1.8 30.9 12.5 255 1.0
2025-04-30
2025-05-01 to 27.0 3.1 32.2 17.9 26.7 1.7
2025-05-10
2025-05-11 to 283 5.4 34.0 25.0 28.1 2.8
2025-05-20
2025-05-21 to 29.2 7.0 35.6 31.7 29.0 3.4
2025-05-31
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Phase Temperature and Energy Loss Over Time
Temp A Loss A
e~ TempB ~-m- LossB ~30
34} —= TempC -m- lossC

Temperature (°C)
Energy Loss (units)
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Period % ARA | DegA | % ARB | DegB | % AR C
4 Apr 1-10, 2025 0.10% 0.3 0.10% 4.1 0.08%
Apr 11-20, 2025 0.36% 1.2 0.39% 8.7 0.28%
Apr 21-30, 2025 0.52% 1.8 0.50% 12.5 0.32%
May 1-10, 2025 0.35% 3.1 0.30% 17.9 0.27%
R May 11-20, 2025 |  0.22% 54 0.24% 250 0.18%
JUN 5 gumilvlauagnsgadendanuniuim, Moy 2151, 202 | 021% 10 0% | ST | 020k
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Temperature and Cable Degradation by Phase (Apr-May 2025)
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Comparison of Resistance Increase and Cable Degradation by Phase
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