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Abstract

The operation of a high-voltage distribution system is risky to workers in many respects, as it involves long hours of work and the need
for postures that affect employees’ health, causing performance degradation. The aim of this research is to improve these aspects by
studying the tasks, time required, and postures. This is combined with an ergonomic risk assessment in which we use rapid entire body
assessment (REBA) to analyze the risk arising from employees’ postures when working with high-voltage distribution lines with
mobile elevating work platforms (MEWPs). We examine 10 processes with the aim of increasing productivity and reducing the
ergonomic impact on employee health. The results indicate that problems are caused by the equipment used and the work methods,
which cause delays. In addition, most of the postures also involved ergonomic risk at the high to medium level. We therefore introduced
improvements by modifying and designing equipment to make it suitable for operation according to the ECRS principles, established
postures that posed the least risk, and verified that this improvement did not cause further impact. Following this, the Digital Human
Model (DHM) was used with the CATIA V5 program to improve the working methods. After the improvement, the overall working
time was reduced by 16.00%, a maximum efficiency increase of 31.85% was found, and the ergonomic risk at the very high to high
level was reduced by 87.24%.

Keywords: Productivity improvement, Ergonomics, DHM, Lineman

1. Introduction

In 2020, demand for electricity in the industrial, government, and household sectors of Thailand was 187,047 GWh [1]. The stability
and security of the electric power distribution system are essential to ensure that all sectors can use electricity without interruption, and
hence the overseeing agencies must respond to these needs promptly. Thailand has a unit called the Metropolitan Electricity Authority
(MEA), which is responsible for overseeing the electrical distribution system under the supervision of the government, and manages
the electrical distribution system covering three provinces in the capital and neighboring provinces. The Provincial Electricity Authority
(PEA) oversees the power distribution system covering 74 provinces. Both agencies need to prepare their personnel, and use tools and
work methods that are standardized and rapid.

Due to the expansion of business and industry, electricity demand has increased [1]. In special economic zones such as the Eastern
Economic Corridor (EEC) special development zone in the east of Thailand [2], there is a constant need for electricity, meaning that
the supply cannot be turned off for maintenance of the distribution system. High-voltage workers perform maintenance without turning
off the electric current by using mobile elevating work platforms (MEWPs) and rubber gloves, which can cause them to suffer injury
or death. It can also involve awkward postures, which can lead to work-related musculoskeletal disorders (WMSDs) [3, 4]. In the past,
it was found that Thai employees had a rate of WMSDs as high as 80.80% arising from occupational conditions [5], which could affect
their work, for example through absenteeism and increased need for medical care, and could cause disability [6]. These can be
considered significant ergonomic problems arising from work that leads to the occurrence of WMSDs.

The ergonomic problems experienced by high-voltage workers result in WMSDs arising from the postures, time periods, and work
methods involved, including repetitive work positions [7] such as raising the arms above the shoulders, twisting the torso, or exerting
muscles to lift overly heavy objects [8, 9]. In addition, the wearing of safety belts and harnesses causes lordosis and disc protrusion
[10]. Long working periods [11], working ages, and frequency increase the risk of WMSDs [12], resulting in decreased performance
[13]. Hence, working methods should be improved, taking into consideration efficiency and the health effects on workers [14].

Productivity improvements must be based on ergonomic risk assessment tools that are appropriate for the job type and which
consider all types of risk that can occur. Rapid entire body assessment (REBA) is an observation and assessment tool that is used to

*Corresponding author. Tel.: +668 1544 9426
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Abstract

This research aims to study and analyze trends in drug distribution for each drug group that was classified by the ABC-VED
matrix for managing drug inventory in a drug warehouse case study. In this study, the ABC and VED analyses were created for the ABC-
VED matrix to separate the drug inventory into 3 categories. The first category was drugs that are highly needed or costly drugs.
The second category is drugs that are essential or have a moderate cost, the third category is drugs that are needed and have a
low cost. The ABC-VED matrix classification was used for drug inventory management to increase the efficiency of drug inventory
management. From the study, the results of the ABC-VED matrix analysis were as follows: the first category contained 36.35% of drug
items that consumed 84.01% of annual drug expenditure (ADE); the second category contained 59.57% of items that consumed 15.08%
of ADE; and the third category contained the remaining 4.09% of items that consumed only 0.19% of ADE. Drug inventory management
can be appropriate for each drug group using the ABC-VED matrix classification.
Keywords: ABC Analysis, VED Analysis, ABC-VED Matrix, Drug Store
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