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Abstract

Smart sewage treatment plant means creating a safe and clean water environment by establishing an ICT—based real—time
monitoring, remote control management and intelligent system for the entire sewage treatment process. The core technology
of such a smart sewage treatment plant can be operation control technology using measuring instruments. This research
team analyzed and suggested the operation control technologies necessary for the establishment of the intelligent business
by referring to the intelligent research projects of the sewage treatment plant in progress in Korea. As a result of the
analysis, a total of six removal technologies were presented, including control by scale, reflow water control, linked
treated water control, chemical quantity control, winter operation control, and total organic carbon control. By size,
standards that can be classified into small and medium-—sized large—scale are presented, and in the case of reflow water
control, the location of water quality and flow sensors capable of managing reflow water is suggested. In the case of
the linked treated water control, the influence and control points of the linked treated water on the sewage treatment
plant were presented, and in the case of the chemical injection volume control, a system capable of optimizing the amount
of chemical injection according to the introduction of an intelligent sewage treatment plant was presented. In the case
of winter operation, the sensors and pumps to be controlled are suggested when considering the decrease in nitrification
due to the decrease in water temperature. In the case of total organic carbon control, an interlocking system considering
the total amount of pollution in the future was proposed. These operation control scenarios are expected to be used
as basic data to be used in intelligent sewage treatment algorithms and scenarios in the future.
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Table 1. Smart Sewerage research status in Korea

Project Project A Project B Project C Project D
Key Measurement, optimum Measurement, optimum Big data, intelligent
Autonomous control . . .
word operation operation operation
Duration 20.5~°25.12 ‘19~°20 ‘18.5~19.9 19.4~20.12
Cost 7,300(million) 1,200(million) 947 (million) 2,608(million)
Client KEITI MOE Geumgang Office NIA
+ Virtual physics autonomous
control element technology + [0T infrastructure
development . . construction
p + Basic data collection and .
+ Autonomous control o . + Big data platform
. + Monitoring system analysis .
. integrated system . construction
Main construction + Sensor/measurement data T
development . . . + ICT-based intelligent system
contents . . + Solution application and analysis .
+ Virtual physics autonomous . A . construction
. demonstration + Derivation of optimal S
system construction . . + Advanced intelligent
. operating conditions .
* Driving and operation and management
commercialization system
promotion
+ Provide optimal operation
+ Water quality improvement |  scenario
. . (10% improvement in + Operation and maintenance
* 10% reduction in process | ¢ Treatment stability . P . p .
- nitrogen removal rate in cost reduction (7%)
. control cost * Energy efficiency . .
Object L . . winter) + Greenhouse gas reduction
* 15% reduction in + Commercial solution .
maintenance cost development * Power saving by 5% (7%)
+ 20% reduction in total + Real-time fault diagnosis
phosphorus drugs + Prevention of environmental
pollution accidents, etc.
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Fig. 2. Changes in the concentration of inflow sewage before and
after the inflow of linked treated water
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Table 2. Operating control scenario for smart sewage treatment plant

Control type

Contents

Capacity » Middle :

» Small @ Daily average flow below 500m’
Daily average flow 500~50,000m’
+ Large : Daily average flow over 50,000m’

Return flow

+ Thickening tank, Digestion tank, Dewatering tank : Water quality & flow sensor
* Return flow confluence point @ Water quality & flow sensor

Linked wastewater

+ Linked wastewater entry point : Water quality & flow sensor

Coagulant dosage

+ Depending on the biological phosphorus removal efficiency, the dosage of coagulant in the TP treatment
facility is interlocked with the injection device.
+ Control of external carbon source injection amount according to C/N ratio and denitrification efficiency

Winter operation
temperature

+ Control of internal/external transfer pumps and excess waste extraction pumps according to water

Total organic carbon

¢ Calculate the total organic carbon load through the values of the total organic carbon concentration
sensor and flow sensor, and link this to the total water pollution system

3.5 87| 2% Ao

47 20 Ashe datst 9 2 whgo] 9= 71A
Aoz TN A7gel 9= nxA I 53], datst
32 Hhgo] oishe nE 22 el et Tt
Aol & AT vAH 42 10C Aot FAI&E7} 20l
o= Alw HA HI Qlrt wpA FE7]e 420 ¥
Spof| whet et Al FARMHRTER ofd2} @& AlFAl
ZHSRT)o] 71 o= s 2410l -2 HhEH gl
FAR7A7] JEHELIE AFEHES A1 "7t 9L

l

22 g4 By 571840 F7k0 e 99l
o3} wjEAIAe] Flof of, Al W, B pelsel
TS e 48 A5 EAY, IR B89 2o
o
e

FA= 771 i(Tota Organlc Carbon TOC)E i‘ﬁ—;ﬁa
A9 td=da =t it 20209 FFHlA Al
R $A7]|F= oju] COD Hi4l TOC7T 47184 =74
AR EAHAT, TFoEARAEE 20219 282
]7‘4013} mebA, R2150] TOCY] sk AAE F3t o]
H7F 55 dlolElet A(E= Fot A8=) s 74 od
TF "]iE“JJr AEEES AoAARlo] THETH S A
AN LAZEA TR7t 4T Ao R 7|dHEH. &, 5t
FA ALl TOC Alol7F AAztem 4 o 55 Al
2dlof| QEEE b ARLE SR E Hol AntE
A 583t 2 Zlos waEch

ShM A% TRt 2344|0] Ave] 8 AIshA Table 2

oF 7t}
4.2 2
olefolie FHolelR QI sieHed WRS S20] V1E

g zashe BAE HAs] 8] AW SeA 29
o] Wasith, & Aol T A5q SHEHegS 43H

SREAIEE H24A A=, 2022

oz Eshr] 9t 2AA0] Aue|eE ATkl F 67F
A 23AA 0 ARl E AFetr. WA, FRER AojA A
go] o2 282 o HRE e 7IEe AMSIAL, W
& Aloje] waAdw 24 9 /5 A AARIE AAsHH.
a=)a1 AAFST sl vixle gt Aol Ade
ArstEeH, 5@ skeAzld =l met o FUdgE
et 4 Sl AYRlE AASkET. 271 &
Stoke ol Alojsfiof ste AlMet HEE AXSIFAL, FF F
F719AE Weslor & off Zo] aesior sk Hes AAlst
At 2 9 Bihs I AP skl darEEt Ave
oo AHE VzAtRR 82 4 S ACE wednh

of
tlo
k=l
_.”i

A AL

o] =RO 017THE AR (TSR] Yo7 AT
o] 21¢E dop £3H 7ZA A9 (No.2017R1ID1ALB
06035481)

References

Choi, YI, Ko, MS, Yoon, TK, Han, YR, (2012). A Study on
Improvements of Biological Treatment by Combined with
Food Wastewater and Washing Wastewater In Leachate
Treatment Plant. /. of Koren Society of Environmental
Technology, 13(1), pp. 37-45 [Korea literature]

Kim, SJ, Lee, JW, Gil, KI, (2019). Analysis of Proper Linked
Treatment Load Using GPS—X Simulation. /. of Wetlands
Research, 21(3), pp. 244-250 [DOI https://doi.org/10.
17663/TWR.2019.21,3.244] [Korea literature]

Im, JY, Gil, KI, (2018). Analysis on effect of heavy metal and
Retention time to nitrification using industrial wastewater.
J. of Wetlands Research, 20(4), pp. 390-397 [DOI
https://doi.org/10.17663/TWR.2018.20.4.390]
literature]

Hong, SI, Lee, IK, Moon, CH, Kim, HW, (2006). Modeling

[Korea



https://doi.org/10.17663/JWR.2019.21.3.244
https://doi.org/10.17663/JWR.2018.20.4.390

o8- ARE-2ZY 43

performance of a wastewater treatment plant receiving
effluent from a public Livestock wastewater treatment
facility. Korean Society Of Environmental Engineers, 12,
pp. 459-464 [Korea literature]

Park, JH, Kang, SY, Kim, SH, (2016). Feasibility Study on
the Treatment of Food Waste Leachate in Municipal
Wastewater Treatment Facility. /. of the Korea Organic
Resources  Recycling Association, 24(2), pp. 41-49
[http://dx.doi.org/10.17137/korrae.2016.24.2.41]
[Korea literature]

Han JE, Park, SH, Lee, WT, (2019). Influence of Effluent from
a Sludge Carbonization Facility on Wastewater

Treatability. /. of the Korea Organic Resources Recycling
Association, 27(1), pp. 57-64 [https://doi.org/10.17137/
korrae.2019.27.1.57] [Korea literature]

Yoo, KY, Jeong, JA, Youn, HH(2010). A Study on Optimum
Business Size of Solid Waste Hauler on the Basis of

Collection Cost in Seoul, Seoul Studies, 11(1), pp. 125-139
[Korea literature]

Kim, DH, Park, HS, Park, WC(1991). Pollution Reduction
Effects and Economic Analysis of Improved Septic Tanks,
J. of Korea Solid Wastes Engineering Society, 8(2),
pp.123-133. [Korea literature]

Ryu, HD, Ahn, KH, Chung, EG, Rhew, DH, Kim, YS(2017).
Recovery and Recycling of Nitrogen and Phosphorus as
Struvite from Livestock Excreta. J. of The Korean
Environmental Sciences Society, 26(1), pp.119-131.
[Korea literature] [https://doi.org/10.5322/JESI.2017.
26.1.119]

Lee, YH, Oa, SW, Kim, YS, Park, JH(2014). Assessment of
TOC Analysis Method for Livestock Manure including
High Strength Solid Organics. J. of Korean Society on
Water Environment, 30(5), pp.512-516. [Korea literature]

Journal of Wetlands Research, Vol. 24, No. 1, 2022


http://dx.doi.org/10.17137/korrae.2016.24.2.41
https://doi.org/10.17137/korrae.2019.27.1.57
https://doi.org/10.5322/JESI.2017.26.1.119

