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Fig. 5 Dust and SO, removal performance of wet electrostatic precipitator (WESP)
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Fig. 6 Secondary voltage/secondary current curve when the spray system was turned on
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Fig. 7 Change of dust concentration at the outlet of wet electrostatic precipitator when the spray system was turned on
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Abstract The discharge state of the electric field in wet electrostatic precipitator presents large changes and
has many interfering factors. Particularly due to the special materials of the inner wall of conductive FRP anode
tube, it was necessary to reduce the spark discharge as much as possible and prevent the electrode burn or even
catching fire, then ensure the safe and stable operation of the equipment. In order to further study the power
supply characteristics of high voltage constant current source and pollutant removal performance of wet
electrostatic precipitator, an experimental system of wet electrostatic precipitator was established, and the
comparative experiments of different types of power supply were conducted. The results showed that when the
spray system of wet electrostatic precipitator was turned on, fundamental frequency constant current source run
relatively smoothly, and the smoke concentration at outlet presented slight change. However, there was an
oscillation zone for supply parameters for constant voltage source, and the smoke concentration at outlet
increased by about 147%. Therefore, wet electrostatic precipitator preferred to use constant current source with
strong anti-interference ability. For the high frequency constant current source, it had higher operation
parameters and stronger pollutant removal performance. Compared with the fundamental frequency, the
emission reduction ranges of dust and SO, at different power supply consumptions of high frequency constant
current source were 46.30%~78.69% and 42.86%~66.67%, respectively. Moreover, the relationship between
specific power consumption and pollutant removal performance of the wet electrostatic precipitator was
quantitatively analyzed through in-depth testing of practical engineering projects and energy-saving optimization
experiments. Engineering measurement showed that the pollutant removal performance of the wet electrostatic
precipitator was improved with the reduction of unit load, but the specific power consumption of high voltage
power supply increased significantly, from full load to 50% load, the specific power consumption increased
from 2.41x10* kWh-m>to 4.57x10™* kWh-m*, which showed a large energy saving space. Through energy
saving optimization, the specific power consumption of 50% load decreased by 84.68% when the smoke
concentration at the outlet of wet electrostatic precipitator was kept at 4~5 mg-m . According to this energy
saving optimization idea, the operation optimization was carried out for the other three engineering projects, and
the smoke emission concentration was controlled within 4.5 mg-m™, and the specific power consumptions
decreased by 32.65%, 27.15% and 41.64%, respectively. The research can provide reference for the performance
improvement and energy saving optimization of wet electrostatic precipitator.

Keywords coal-fired power plant; wet electrostatic precipitator; high voltage constant current power supply;

pollutant removal properties; power consumption; specific power consumption





