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Automatic Control of Dissolved Oxygen through Aerator Coordination in Orbal

Oxidation Ditch
LI Jian-hua, MA Qing-kui, ZHAO Jian
(Wendeng Capital Water Co. Ltd., Weihai 264400, China)
Abstract: The multiple aerators in oxidation ditch system of a sewage treatment plant was
coordinately scheduled to achieve automatic dissolved oxygen (DO) control of surface aerating in oxidation
ditch by combining periodic intermittent control of fixed-frequency aerator with proportional integral
derivative (PID) control of variable frequency aerator and artificial intelligence-like control of

programmable logic controller (PLC) and upper machine software. According to operating data, the

automatic DO control is more precise and it can improve wastewater treatment effectiveness while saving

energy, which provides reference for similar projects.
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Fig.1 Control interface of outer ditch aerator
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Fig.2 Sequence control interface of fixed-frequency

aerator
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Fig.3 PID control interface of variable frequency aerator
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COD NH,-N TP TN
BEK | K (R K R | K | K | 7K

i H

20184-8 H | 280 | 23.1 |33.0] 0.55 |5.12{0.64|39.6 | 13.7

20184F9 H | 204 | 24.9|29.0| 0.92 |3.95|0.68 | 36.5|24.9

20184F- 10 H | 282 | 26.3 |37.1]0.65 |5.06|1.20 |46.1|19.6

2018411 H| 278 | 32.4 [31.1| 0.96 [5.02|1.54 |42.1|10.6

20184F 12 H | 298 | 55.2 |37.2]3.96 |4.93]0.99 |48.0 | 14.8

20194F 1 H | 347 | 83.2|37.2|2.85|5.49|1.77|48.2| 14.9

20194F2 H | 305 | 87.436.3|8.56 |5.15|2.17 |48.2|28.1

20194E3 H | 368 | 74.3 |34.9(2.13 |5.34{0.93 |47.6 | 14.7

20194F4 H | 328 | 47.3|36.5] 0.97 |5.41{0.72|46.7 | 12.8

SEHE | 309 | 52.9 |34.6]4.76 |5.21]1.37 |44.8|18.4

& X COD.NH,-N.TP.TN ABR%453714 82.90%.86.20%.
73.70% .58.90%

F2 2020%1A—2021F4 AENGH HAKRBUER)
Tab.2 Influent and effluent quality of oxidation ditch
from Jan. 2020 to Apr. 2021 (after reconstruction)

mg- L™

% H COD NH,-N TP TN
) HEAK | H K| FEK | K |k | H K | 3K | K

20204F 1 H | 326 |35.7|36.8 | 1.65 | 4.79 | 1.12 | 45.4 | 17.6

20204¢2 H | 323 |48.2(37.2(2.77 |4.49|1.00 | 45.7 | 25.0

20204F3 H | 367 |42.7|36.2|1.61 |4.93|0.87 |44.3 |13.7

202044 J | 429 |36.8|38.00.62|5.90(0.79|46.0| 6.7
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Fig.4 Comparison of DO control before and after
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AV OERT S KK B ILER 1.2,
F1 201841 A—2019F4 AEWAH HKKBR(BUERT)
Tab.1 Influent and effluent quality of oxidation ditch
from Jan. 2018 to Apr. 2019 (before reconstruction)
mg- L

20204F-5 J] | 383 |30.1|31.5|0.59|5.00|0.81|39.1| 5.7

20204F- 6 J] | 274 |29.3|31.1 |0.75|4.94 | 0.65[39.0| 7.2

20204F-7 J] | 208 | 25.6|26.8 | 0.67 | 3.25]0.65|35.9| 8.1

202048 H | 214 [26.2|25.0(0.36|3.42|0.75|34.6| 7.7

20204F9 H | 244 |32.5]|28.4(0.55|3.49|0.85[36.6| 7.5

20204F 10 H | 306 |33.9|37.7[0.68 | 4.25|0.68 | 46.2 | 14.6

20204F 11 /| 330 [35.2(33.5]1.09|4.32|0.49|41.5|11.1

20204F12 H | 347 |33.9]37.4(0.90|3.81 | 0.64 |47.3 | 14.4

20214F 1 /] | 468 | 44.3|38.7 | 4.37 | 4.96 | 0.54 | 48.3 | 13.5

20214F2 F | 469 | 43.6|37.0|2.87 | 7.49 | 0.68 | 46.2 | 10.4

202143 H | 454 |51.0(38.1{1.20(7.20|0.98 | 47.5| 9.0

202144 H | 361 [39.0/29.2|1.00|5.53|0.85|41.1| 8.7

SEYME | 344 |36.8(33.9]1.36|4.86(0.77|42.8|11.3

COD NH,-N TP TN

. XFCODNH,-N.TP.TNZBRES4 89.30%.96.00% .

84.10% .73.60% o

W H
FEAK | K [ K | K| BEAK | 7K

20184F 1 H | 411 |103.5/36.4|12.46/7.38 |3.30(49.8 | 30.2

20184F2 H | 297 | 91.2|137.2|32.56/4.30|2.22|47.0|37.4

20184F3 H | 352 | 67.2|35.1| 4.68|5.42(1.60|45.5|19.7

20184F4 H | 348 | 52.6/35.1| 2.81/6.40|1.42(46.2|17.2

201845 H | 315 | 32.5/31.5| 0.84|5.15[1.2742.5| 7.5

20184F 6 H | 305 | 23.8/35.9| 0.73|5.44|1.07|43.9|12.6

20184F7 H | 231 | 22.2|30.9| 0.59]3.79[0.43|38.1|15.8

X4 AL T8 DO SE it R TR S SR H KoK
JE R B R . H K COD S 28 i B A Y 52. 9
mg/L T R £ 36. 8 mg/L, 2 Bk 3 2l 1T 19 82. 90%
2 75 %) 89. 30%; 11 7K NH,~N - ¥ {# ¢ o 3 /5 19
4.76 mg/L T F& %) 1. 36 mg/L, 2= 4 % i ok 3 A/ A9
86. 20% & 71 5] 96. 00% ; i 7K TN V- YA H 2l idk Aij 1Y
18.4 mg/L F F&H) 11.3 mg/L, 2= % % ol 3& 7/ 19
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