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ABSTRACT

Essilor Manufacuring Thailand Co., Ltd. is an example of the manufacturing companies
encountered the high energy cost due to the high voltage in electricity transmission line. Since the
average supply voltage is approximately 227 Volts which is much higher than the nominal
voltage level, the power consumption and consequent energy cost of the factory are higher than
they suppose to be. The average energy consumption and energy cost of the factory are
502,828.46 kWh/month and 1,503,457.09 Baht/month, respectively. To solve the problem, one of
the most interesting alternatives is the installation of voltage regulator (VR). However, the
installation cost of the equipments is quite expensive and the amount of energy reduction depends
on machine types and load characteristics. If the types and load characteristics of machines are
not appropriated, the investment will not be returned. Therefore, the objective of this research is
to study the potential of energy conservation and the economic feasibility of the VR installation.
Considering from the load types and load characteristics of the factory, there are two load types of
which the energy consumption could be reduced by the voltage reduction, AC motor (partial —
load operation) and lighting system. These loads are approximately accounted for 68.82% of
overall energy consumption of the factory. This potential is high enough. Hence, the 1250 kVA
voltage regulator is installed. After the installation, it could be found that the energy consumption

of the factory is decreased about 5.69%. Since 28,610.93 kWh of energy consumption is reduced



in each month, the 86,434.82 Baht of energy cost could be saved monthly. These result to 1.76

years of payback period and 54.74% of internal rate of return (IRR).

Besides the economic feasibility, the environmental benefits of VR installation are also
considered by Life Cycle Assessment (LCA) technique. The environmental problems concerned
in this research are the greenhouse gas (GHG) emissions and the hazardous electronic wastes (e-
waste). In case of the GHG emissions, the results show that although during manufacturing

process and use phase of VR emit 4.12 ton totally, the net emissions caused from the energy

CO2-eq
consumed in the factory could be reduced from 115.00 toncoz_eq/month to 108.35 toncoz,eq/month
after VR installation. In case of the e — wastes, VR causes some problems of hazardous materials,
cadmium and tin. The 0.34 kg cadmium and 6.82 kg of tin has to be replaced by the other
material in order to be approved by WEEE and RoHs regulations. However, when considering the
net environmental impacts during the life cycle of the equipments, the installation of VR still
could decrease the environmental impact of the factory. In case that the environmental benefits
are included in the economic feasibility by Life Cycle Cost (LCC) technique and Environmental

Externality Evaluation, the payback period and the IRR of the energy conservation by VR

installation become 1.35 years and 73.58%, respectively.

From the principle, calculation step and results of the study, the software for evaluation
the energy conservation, the economic feasibility and the environmental benefits are also
developed in this research. The software could be apply for any manufacturing with £ 7.74%
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