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Abstract: There are some problems in the inlet pump room of a municipal sewage treatment plant,
such as large fluctuation of water level and high energy consumption. Based on historical operating data
and parameter calibration, this study significantly reduces the energy consumption of the pump unit by
optimizing the water volume adjustment range of the lifting pump unit and setting reasonable sequential
control boundary conditions. On this basis, the sequential control logic was integrated into the automatic
control system, effectively reducing manual intervention. The results showed that after the implementation
of optimization measures, the average electricity consumption of the pump unit was reduced to 0.047 kW -
h/m’, a year-on-year decrease of 12.96% compared to the average electricity consumption of 0.054 kW +h/
m’ before implementation. The period in the optimal liquid level range increased from 54.47% hefore
implementation to 86.31%. In addition, the sequential control can better adapt to the tiered electricity

pricing policy and achieve sustainable development.
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Fig.1 Process flow of the sewage treatment plant
IEATEE WoR 2023 FZ 5K AR 3T () |
P 5461 0 85. 3%, /K HLFE A 0. 25 kW -h/m?,

R AR ) R FEH Y 19. 87%, 1 HAR
e KR BT OB G 7K A 38T e W HE i
FRUE) (GB 18918—2002) A — 2 A Brifi LA K (CEL A It
BIRAET K ARBR) A Tk A Tk 3B K TS G HE s PR
{E)(DB34/2710—2016) . Btk (KK 1,
R1 AT IETEE H kKR
Tab.1 Design influent and effluent quality of the

sewage treatment plant mg- L™

i H COD | BOD; [NH,-N| TN TP | SS

Witk | 330 | 180 35 45 8 250
Witk | 40 10 | 2(3) | 10(12) | 0.3 10
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Tab.2 Parameters of sewage lifting pump unit
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Tab.3 Water pump combination and flow
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Fig.2 Change curve of flow rate and head at different
frequencies
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Tab.4 Liquid level and flow sequential setting in

sunny days

AL /m i/ (mPh)

B

A% | PE | fem | TR ER

00:00—08:00 (%) | 4.2 4.7 6.5 | 2800 | 3000

08:00—09:00 (*F- 4.5 5.0 6.0 | 3000 | 3000

09:00—12:00 (14 4.5 5.0 6.0 | 3000 | 3000

12:00—17:00 (*F 4.5 5.5 6.0 | 3000 | 3500

22:00—23:00 (*F 4.5 5.5 6.5 | 3000 | 3500

)
)
)
17:00—22:00 (%) | 4.5 | 55 | 6.0 | 3000 | 3500
)
)

23:00—24:00 (% 4.2 52 6.5 | 3000 | 3500

adjustment range m3-h™!
KNG : i}?%ﬁ*ﬁ?ﬁa
Ak LR

2675 kW+2 6 45 kW 4 250~4 500 3 800~4 500
1 575 kW+3 545 kW 3 500~3 750 3 000~3 750
1675 kW+2 545 kW 2 750~3 000 2 300~3 000

3545 kW 2 000~2 250 2 000~2 250

2645 kW 1250~1 500 1250~1 500
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Tab.5 Liquid level and flow sequential setting in

rainy days
B _ %&ﬁ/m __ Jidt/(m*-h")
AR | hiE | e | FBR | ORBR
00:00—08:00 (%) 3.5 4.0 4.5 | 3500 | 3750
08:00—09:00 (*F-) 3.5 4.0 4.5 | 3500 | 3750
09:00—12:00 (%) 4.5 5.0 6.0 | 3000 | 3000
12:00—17:00 (°F-) 4.5 5.5 6.0 | 3000 | 3500
17:00—22:00 (%) 4.5 5.5 6.0 | 3000 | 3500
22:00—23:00 (°F) 4.5 5.5 6.5 | 3000 | 3500
23:00—24:00 (1%) 4.2 5.2 6.5 | 3000 | 3500
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Tab.6 Treatment water volume and average liquid

level of pump room

s 1] A AL FEK B /m? | H 3540 BRIK B md | S A /m
20234E4 5 | 2174 400 72 480 5.18
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20244E7 H | 2426173 78 263 5.62
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Fig.3 Changes in liquid level of inlet pump room before

and after implementation of optimization strategy
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Fig.4 Treatment water volume and power consumption of
pump unit
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Fig.5 Proportion of water treatment and power consumption

during the tiered electricity pricing period
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