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A B S T R A C T   

Bulk data modeling in a smart grid dynamic network has been performed using an automated load modeling tool 
(ALMT), an on-load tap changer, and exponential dynamic load modeling. However, studies have observed that a 
small parameter variation may lead to considerable variations in measuring grid big data. Therefore, this study 
presents dynamic real-time load modeling, monitoring, and optimization method for the bulk load. The case 
study was conducted on Sarawak Energy Berhad (SEB), Malaysia. The grid system’s real-time data and load 
modeling achieved the objectives. Dynamic load model was achieved by using load response in MATLAB 
Simulink environment. This paper also includes new parameter estimations of the load composition at the 
selected bus. The simulation results of load models were compared with the recorded data by applying an event 
of bus tripping time interval. The Least Square Error Method was used to converge the estimated parameter 
values on load composition and compared with the actual recorded data until optimized load models were 
achieved. This work is a precious and significant contribution to utility research to identify, monitor, and 
optimize the most appropriate representation of system loads.   

Introduction 

Load modeling is crucial to power system analysis, planning, and 
control [1–3]. It started to attract power engineer attention when the 
blackout incident happened in Sweden in 1983 due to the inappropriate 
representation of system loads. Development of the existing load in the 
grid leads to significant changes in the transmission and distribution 
network, especially in power demand [4,5]. Electricity consumption in 
Malaysia is rising in every sector of industrial, commercial, and resi-
dential [6,7]. The increasing power demand forced utility companies to 
improve grid reliability by preventing the grid from operating beyond its 
capability. Therefore, it is required to have load modeling by practicing 
the real data and load models to secure reliable power system operation. 
Dynamic load brings a meaning of load with a large voltage that varies in 

current, power, and voltage, such as induction motors. Induction motors 
lead to dynamics and are transient to the power system since it has a 
high start-up current that can trigger frequency and voltage fluctuations 
[8–10]. Voltage instability happens when the power system cannot 
preserve steady-state voltage because of high load demand, faults in 
operating conditions, and the distribution system’s unable to encounter 
the demand of reactive power to the load. Due to that, it can be heavily 
loaded on the generation or transmission, equipment failure to cus-
tomer’s load, bulk load, and the worst have vanished on important data 
[11,12]. Due to that, past research on static and dynamic load charac-
teristics, load modeling, and system performance involved the bulk load 
in the system. Load modeling was studied by evaluating voltage stability 
to make the solution considering economics, reliability, and security 
[13]. However, in handling this method, load characteristics are severe. 
They must be simulated and assessed by considering the dynamics of the 
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