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Design of fuzzy system for chemical injection system
retrofit in thermal power plant
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Abstract— Many conventional thermal power plants were started up and shutdown not frequently and the
operating loads were constant in the normal operation. In contrast, however, in recent years, with the participation
of nuclear power generation and from the varied pattern of load consumption, it has been required that the
plants should be operated efficiently. Thus, the DSS(Daily Startup Shutdown) and WSS(Weekly Startup Shutdown)
have been carried out, and the plant startup, shutdown and load variations have become very frequent. This
tendency is reflected also on water treatment systems. The P thermal power plant designed with the concept
of DSS operation, and also, the chemical injection system as one of water treatment systems have automatic
operation mode to maintain constant water quality with conventional control system. Unfortunately, the control
system does not maintain the set point of water quality. The field engineer revised the control system with
F(x) function instead of PID controller, but the results of test operation do not show the satisfied performance.
This paper suggests the fuzzy chemical injection system to improve the control performance and verifies the
validation of suggested system using simulation.
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Fig. 1. Process diagram for fuzzy chemical injection system.
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Fig. 3. Membership function for hydrazine pump motor speed.
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Fig. 4. Membership function for ammonia pump stroke.
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Fig. 5. Membership function for hydrazine pump stroke.
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Fig. 9. Membership function for change of condensate conductivity.
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Fig. 11. Membership function for change of condensate hydrazine.

AMSC Rule

oW1
AMS wiL | v | tow | e | v | wn
ool owe i owe v VL | WH | wWH

Low WL VL LOW : HIGH VH WH

D

a’ MED L VL Low HIGH VH VVH

1 e )
HIGH WL VL VL Low VH VVH

VH vL LOowW : LOow HIGH VH VWH

Table 2. Rule matrix for ammonia pump motor speed control(AMSC).
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Table 4. Rule matrix for hydrazine pump motor speed control(HMSC).
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Table 5. Rule matrix for hydrazine pump stroke control(HPSC).
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Fig. 12. Conductivity simulation result by F(X) function.
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Fig. 13. Hydrazine concentration simulation result by F(X) function.
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Fig. 14. Control surface for ammonia pump motor speed control.
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Fig. 16. Conductivity simulation result by fuzzy system.
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Fig. 17. Control surface for hydrazine pump motor speed control.
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Fig. 18. Control surface for hydrazine pump stroke control.
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Fig. 19. Hydrazine concentration simulation result by fuzzy system.
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