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Optimization of auto-control system for

chemical enhanced phosphorus removal
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Abstract: In view of the disadvantages of the current auto-control system for chemical enhanced phosphorus removal
and the disinfection facilities upgrading of the sewage plant in regularized epidemic prevention and control , the opti-
mization study of the auto-control system for chemical enhanced phosphorus removal was carried out from three asp-
ects. Firstly, the dosing point was moved back to the point between the advanced treatment filter and the contact di-
sinfection tank. Secondly , orthophosphate was replaced total phosphorus as the key parameter of auto-control system,
which can be determined quickly, and the relationship between total phosphorus and orthophosphate was established.
Thirdly, the traditional PID algorithm of PLC controller was replaced by the CEPRM model algorithm,which based
on the semi empirical relationship between efficiency and dosage of chemical phosphorus removal. The test results
showed that the effluent total phosphorus could reach standard A of first-level of Discharge Standard of Pollutants for
Municipal Wastewater Treatment Plant (GB 18919—2002) by optimization of sewage treatment plant. The reagents
dosage of chemical phosphorus removal decreased significantly. Diaphragm metering pump could adjust speed stably
through frequency control technique in time ,and the optimized auto-control system for chemical enhanced phospho-
rus removal had good robustness and the feasibility.
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Fig. 1  Process flow of sewage plant (Before optimization)
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Fig. 2 Block diagram of auto-control system for chemical
enhanced phosphorus removal (Before optimization )

2 BREBIBEERERFEZITHEENERS ML
i
2.1 RSEENBIRESETHEENER

TEVG K] #E7K TP A & A0 X A2 S LT,
SRS T 72 h WL TR 45 R AR 3 R

10 p—o— YTIBHILIK TP —e— JEMIHLKTP | 1020
o™ :{TL/LEﬂ(TP —n—/%)%f%ﬁ—'
8t
H015
T =
~ 6 \t/ S
ﬁ5 omé
£ "5
3 oV, oo}) Oﬂ\)"}*o'f ’xoo\o/ o\ ol 5
3k \/ a2
A 1005 %
2r o 7 T Y
lv‘V‘V T vv—v‘v\ SN R e &
A-A'A"Am-AAAA’\ A—AM&-A-AA MAA.A(A-A'A‘A“A AA’A
0 6 12 18 24 30 36 42 48 54 60 66 72

PG/
3 MUERBBIERFETER

Fig. 3  Operation curve of auto-control system for chemical
enhanced phosphorus removal (Before optimization)
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Table 1  Optimization strategy of auto-control system
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Fig. 4 Process flow of sewage plant (After optimization)
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Fig. 5 Block diagram of auto-control system for chemical
enhanced phosphorus removal (After optimization )
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Fig. 6  Correlation analysis of total phosphorus
and orthophosphate (After optimization)
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Fig. 7 Operation curve of auto-control system for chemical
enhanced phosphorus removal (After optimization)
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