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Abstract

In the context of thailand's continuously increasing electricity consumption, effective energy
management in educational buildings has become a crucial strategy to reduce operational costs and
concretely promote environmental sustainability. This study aims to analyze real-time electrical load
data from the integrated industrial technician building at Rajamangala university of technology
srivijaya, in order to develop a demand side management (DSM) strategy that aligns with actual usage
conditions. Three types of automatic load control systems were designed and tested in this study:
feeder-shifting, which redistributes load to balance the system, Al-agent, an intelligent system capable
of learning and adapting to dynamic load conditions, and battery inverter, which alleviates peak
demand during critical periods. Experimental results revealed that the Al-agent system demonstrated
the highest effectiveness in reducing the peak load, with an average reduction of 21.7%. The battery
inverter and feeder-shifting systems followed with reductions of 15.3% and 12.8%), respectively.
Notably, the Al-agent system showed superior learming capability and responsiveness to fluctuating
load conditions compared to other techniques. The findings indicate that integrating intelligent load
control systems with real-time energy analytics holds high potential in driving educational buildings
toward becoming net-zero energy buildings (NZEB). Furthermore, the approach can be effectively
applied to other building types with similar load characteristics, such as office buildings and public

facilities, to enhance national energy efficiency.

Keywords: Demand side management (DSM), Peak load, Educational building, Load factor, Energy

efficiency
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Parameter Before After Change

improvement | improvement | (%)

Average current 5.02A 9.13A +81.9

Phase A

Average current 12.22A 8.14A -33.4

Phase B

Average current 6.28A 8.47A +34.9

Phase C

Peak current 23.77A 15.3A -35.7

Phase B

Phase imbalance 143% 13% -91.0
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SSTS Results: Percentage Changes After Improvement
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Parameter Before After Change
(est.) (est.) (%)

Phase B (Peak) 21.25A 9.00A -57.70%
Phase B (Average 15.53A 8.50A -45.30%
peak)
Energy usage in 1000kWh 850kWh -15.00%
phase
Transformer 100% 82% -18.00%
loading
Thermal damage 100 (base) 75 -25.00%
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A151991 5 S18n15hazAlgINedInsUsTUUANLAY
NAIULUALABS LiFe [7]

Item Cost (THB)
LiFe PO, battery (10kwh) 150,000
Hybrid inverter (10kW) 80,000
BMS System and accessories 35,000
Installation and system testing 25,000
Total investment 290,000

A15199 6 mamauLmumqmiﬁumﬂmiamﬂu

SEUUANLAUNAIITU
Description Value
Annual energy savings 4,200kWh
Annual electricity cost savings 90,000THB
Payback period 3.2 years

Initial Investment Breakdown
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Cumulative Cost Savings Over Time
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Radar Chart: Performance by Metric
Peak Load Reduction (%
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Heatmap of Performance Metrics by Method
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Cost-Benefit Bubble Chart
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Indicator Before After
integration integration
Efficiency index (EEI) 0.72 0.89
Load fluctuation (%) 100 81.8
Battery use at peak time (%) 0 15.6
Voltage stability (IEC +5%) Unstable Stable

Indicator Comparison Before vs After Integration
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