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Abstract
A Study on the Analysis and

Structural Improvement of
Electrically Damaged
High-tension Line Duct in

Electrostatic Precipitator

Ki Young, Choi
Department of Engineering Practice
The Graduate School of Engineering Practice

Seoul National University

The electrostatic precipitator is a typical environmental facility
that collects more than 99.8% of the dust emitted after burning coal
in coal-fired thermal power plant. Recently, the upper limit of thermal
power generation, which is not allowed to exceed 80 percent of
thermal power output when a fine dust warning 1is issued,
strengthening activities to reduce fine dust along with public interest
in fine dust.

In this study, the application of eco—friendly technology does not

significantly increase carbon emissions compared to liquefied natural
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gas (LNG) power plants, and the problem of electrostatic precipitator
caused by the construction of 1000 [MW] USC power plants
corresponding to the output of one nuclear power plant is studied.
Based on the case of damage of high-voltage duct porcelain insulator
caused by the application of new technology that increases the
volume of electrostatic precipitator to large capacity and the rectified
transformer for corona discharge, the cause of electrical damage was
analyzed and the improvement of high-voltage duct structure was
solved through field experiments.

Through the structural review of existing rectified transformers
and new rectified transformers, the research was conducted in the
process of verifying various hypotheses, confirming the common point
of breakage of Porcelain insulator in condensation—producing high
voltage duct.

The mechanism of high-voltage duct condensation generation was
analyzed and the optimal structure was checked through field
experiments and observations to eliminate the cause, and all were
installed in 24 whole rectified transformers to verify that they were
improved without moisture generation.

In addition, DC electric field analysis wusing COMSOL
Multiphysics to analyze the causes of breakage of the insulator
confirmed that it was consistent with the broken insulation at the
actual site, and the causes of electrical damage could be verified and
improved, contributing to the stable installation and operation of the
electrostatic precipitator.

The high-voltage duct structure of rectified transformers derived
from this study was applied to the 1000 [MW] class electrostatic
precipitator under new construction nationwide to improve the

problem of condensation generation and insulator breakage, operate

7 b
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stably and verify reliability.

keywords : Electrostatic precipitator, Porcelain insulator, Electric
field analysis, COMSOL, Condensation

Student Number : 2019-28188
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