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Abstract

This research aims to design and develop an intelligent load management system for an
educational building under the Smart Campus concept. A novel approach is proposed by integrating
advanced technologies: Blockchain for transparent data recording, Supercapacitor for rapid energy
storage and discharge during peak load conditions, and Dynamic Reactive Compensation (DRC) to
stabilize power quality. The system was implemented in the educational building of the College of
Industrial Technology, RMUTSV. The developed system represents a groundbreaking innovation by
integrating Internet of Things (IoT) and Blockchain technologies for the first time in the context of an
educational building to achieve real-time, efficient, and transparent load management. Real-time current
data were collected via loT devices from December 2024 to February 2025. Experimental results
comparing the system performance before and after installation showed that the phase load imbalance
was reduced from 12.8% to just 3.4%, and the power factor improved from 0.82 to 0.97, leading to a
28.7% reduction in reactive power losses. The Supercapacitor was able to supply up to 11.4 kW within
0.7 seconds, mitigating voltage sag during peak load periods by more than 65%. The Blockchain system
recorded load data every second without data loss, with an access latency of less than 0.6 seconds.
Overall electrical system efficiency in the building increased from 88.2% to 96.5% within three months.
The results demonstrate significant improvements to the building’s electrical system, indicating its

potential to be scaled up to a fully intelligent building or Smart Campus in the future.
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Load Management
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Phase Before After A Change
Setup Setup Current (%)
(A) (A) (A)
Phase A 4.24 5.46 +1.22 +28.8%
Phase B 10.14 12.65 +2.51 +24.8%
Phase C 494 6.89 +1.95 +39.5%

wBwe: Before Setup mnefeudl 1-15 funau 2567 / After
Setup MUBAITUA 16 SUAN 2567 — 31 UNTIAN 2568
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Average Daily Current Comparison by Phase
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12.65 After

10.14

Average Daily Current (A)

Phase A Phase B
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Phase C
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Peak: 14.58 A
Trend of Péak Load Reduction Over Time

Peak Load Current (4)
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3.4 U3£aN5ATNVBN Supercapacitors

Supercapacitors Lﬂuqﬂmaﬂﬁﬁm’mmmm
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ANNUEINITOIUNITINT IS UBDUNAIUNTIALS?
PN UUTEANS ANaLANULED SN USEUY
I laoeg1eiiusyansua

A15199N 4 ANS19hANIUSEANTAINUYD S
Supercapacitor lunsifiunayInendsany

Parameter Value Description

Energy Stored 0.56MJ (max) | Maximum

per Charge energy stored
Cycle per charging

cycle

Power 18.2kw
Discharge Rate

Average
(average) discharge rate
during high-
response

demand

Round-trip 95.40% Indicates

Efficiency minimal energy
loss during
charge-
discharge

cycles

Supercapacitor Energy Stored and Discharged per Cycle
0.53

0.52

0.51

Energy (M)}

0.50

0.49 | —a— Stored Energy (M)}
d Energy (M))
5.0 7.5 10.0 12.5 15.0 17.5 20.0
Cycle

Dischargec

=

SUM 10 uananasnuasaliasnasuUaagved

FLNUUsEq838nRas0UN 39N
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Round-trip Efficiency Trend of Supercapacitor

95.4 W

©
@
N

©
o
o

Round-trip Efficiency (%)

a
g
™

Power Factor
o =
@ @
g &
d
J
h
<
/
|
.
!
.
'
. %
h
i
/
v
L w
=
adi

)
g
@

Day

sUN 11 winliudsgansamuuuiningves
Ui Tines

1AWV 10 wud grlesaUndinesd
UszdnSnneglurisuausening 95.2%-95.5%
paon 15 Tu Bsdedroglusziugauaziiadosnm
Taensmluansuurltundegusn U Aeisuained
Uszansamgslugiedu (Tudl 1-3) anasaufegn

NsaFImnsanazmeluladanamnsy uminerduniudus I 3 atuil 5 Auieu - nanau 2568
Journal of Engineering and Industrial Technology, Kalasin University, Vol. 3 No. 5 September — October 2025

A1ans1viun 9-10 wariudinduiulugiavane
(Juil 11-15) azvipudsanuazNsiaukuuiy
InsnANULED LAz lANRUTUTIUA
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Reactive Compensation (DRC) tJuwmalulad
fidreusuaugandsnusueniivluszuuluiilae
TdfaAundanuiinevauesldagianaisa wu
Supercapacitors #5 8 STATCOM € 49 281 @iy
Uszdnsanluniseauaundinusueninuazan
n1sgadendsaulussuuliia DRC aunse
Snwrmutatosvessnulvinazanlyninig
PIwAauNaI91uazluszuulnii Tneanizlu
o1an57 dinanlniinluauna delinislda
WﬁﬂﬂﬂuﬁﬂizﬁwgﬂWWQQ%ULLazaG]WéJN”IuQiyLﬁﬁ
Tuszezenn

=
=y
S
in

L. .
justment Time {s)

=
o
e
~
=

)
S

Hour

JUN 12 duszneumaslnihneunaynasnsly
DRC Woa3a1n15uuuss

MNNTWFUT 12 Ut msUFudseen Power
Factor naan 24 ¢ 2luss 853Uy DRC lag
Wiruisuneu (0.75-0.80) uagnainisly DRC
(0.95-0.97) wSautia1lun1susuuss (2.5-3.3

&R NSAUS way AnsAnm 15avsey, n75Y5ai1n17 Blockchain, Supercapacitors Uas Dynamic Reactive
Compensation tfieni3ianislnanlnihevaseslua1n1s Smart Campus



. &

d Joumal of Engineering

&nd industrial Technology

UNAU3IY (Research Article)

W) nadns A1 Power Factor 1fiudu@asain
0.78 10w 0.96 (USuUgs ~23%) aghadlidadfey
LAaLLAD YT mmaﬁ’uaua Power Factor #&4
Usudgeianunsiisnndu asieufuadosnin
9958 UU 12a11Un15USULA 9T AU UNIU
dntes Tnslamgdasdalusi 15-16 aguldi
53UV DRC 9281finA Power Factor e agn4il
Uszandnmuazasi tagldnatlunisusuue il
TANRABATTY

Relgod_;ive Energy Loss Comparison Before and After
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Blockchain
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