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Method and Practice of Multi-objective and Real-time Optimal Control in
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Abstract: Due to the influence of extreme weather and urbanization process, the traditional
operation mode of urban drainage system (UDS) is encountering severe challenges in addressing urban
flooding and combined sewer overflow issues. As greater emphasis is placed on water environment and
water safety, elevated standards are being set for the operation of UDS with a focus on safety, ecology, and
overall benefits. By delving into control-oriented model, multi-objective management system, optimization
algorithm and other technologies, it becomes possible to design optimization schemes, establish
optimization systems, and determine and analyze optimization strategies for the multi-objective and real-
time optimal control in USD. This approach can offer technical support for the integrated operation of
UDS including wastewater source, wastewater pipeline network, wastewater treatment plant, and river.
This paper introduces the specific method of multi-objective real-time optimization control in UDS, and
its application effect in a certain city. The new challenges faced in the application of real-time control

(RTC) technology are proposed.
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Fig.1 Implementation scheme of multi-objective real-time

optimal control technology
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Fig.2 Common optimization conditions of the UDS
including wastewater source, wastewater pipeline network,

wastewater treatment plant, and river
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including wastewater source, wastewater pipeline

network, wastewater treatment plant, and river
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r |Csommlesom [ |
B’ OV | s | W | om

LN S 13 002
b IT % 1] 12407 | 5649 | -8724 | -0.05 | <100
Ak 7% 2] 19014 | 86.56 | 19005 0.10 | <100
Ak J7283] 19011 | 86.55 | 19001 0.10 | <100
AL )% 4] 19000 | 86.50 | 18 990 0.10 | <100
Ak 7% 5] 18672 | 85.01 | 18 663 0.10 | <100
AL )% 6| 9632 | 43.85 8955 0.05 | <100
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Tab.7 Performance of different control plans during

28.5 mm rainfall event

ol qsp Hil 7§7I<F ?§7J<f Ak “Zf?kf
=] W/’ WEE | BEnAL | FRE SN |
W% | BE/m® | % m’

BRI 20 240
Ak 7221 3424 | 2.02 |-10739| -1.92 | <1000
AkI722| 16100 | 9.48 | 16988 3.03 | <1000
AL F7223) 16092 | 948 | 16980| 3.03 | <1000
Ak )i% 4] 16065 | 9.46 | 16953 3.02 | <1000
AT %S| 7126 | 14.40 7391 1.32 | <1000
etk %6l 7712 | 455 8 427 1.51 | <1000
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Fig.6 Impacts of different optimization plans on storage

tanks during 28.5 mm rainfall event
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