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Abstract: In order to make a reasonable control programme of aeration and phosphorus removal,
three years of historical monitoring data and supplementary test data were collected in the demonstration
project of Dalingshan Lianma Wastewater Treatment Plant in Dongguan. Process model of the wastewater
treatment plant was developed and calibrated by using GPS-X dynamic simulation software, and different
process control scenarios were compared by dynamic simulation of the model. According to the simulation
results, it was suggested that DO value should be set to control aeration in accordance with the change of
ammonia nitrogen concentration, and phosphorus removal chemicals should be added at a fixed
concentration to save energy and reduce consumption.
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Fig.1 Process flow of Dalingshan Lianma WWTP
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Fig.2 Model layout set up by GPS-X modeling platform
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Tab. 1 Characteristic of influent and operational parameters of UCT process
HEAR i 57K 5 BITSH
Fsf[E]/d k=4 COD/ AR/ TKN/ TP/ Hee s/ VNG =154
(m*-d™") | (mg-L7") | (mg-L™") | (mg-L7") | (mg-L™") | (m"-d™") | (m’-d") €
1 69 222 121 17.2 22.6 3.74 581 32 352 20.2
2 61 659 112 13.2 21.1 4.69 131 30 364 21.2
3 72 572 184 15.1 24.9 4.36 756 32 046 21.3
4 69 857 179 15.1 25.3 8.00 1496 34 611 22.4
5 64 785 310 7.8 20.3 6.56 1917 30 830 22.4
6 61 399 278 18.0 24.3 6.51 1778 36 286 22.3
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HEAR U 5 7K R e 18
i a]/d Fikt/ COD/ A/ TKN/ TP/ HEve i/ Shmli/ R/
(m'+d™) [ (mg-L™") | (mg-L™) | (mg-L7") | (mg-L™") | (m"-d™") | (m'-d") €
7 66 281 456 14.7 20.1 4.94 1368 34 929 22.2
8 63 113 246 15.5 26.4 6.71 2 003 32 393 22.5
9 68 374 203 13.9 18.8 7.01 1562 30 700 22.6
10 67 090 218 13.6 22.3 4.99 109 33 141 23.0
11 71 913 245 7.6 18.7 4.65 1832 31 557 23.3
12 82 938 222 12.5 22.8 8.07 1 847 34 187 24.0
13 82 600 209 14.0 23.2 5.13 1 756 33 545 23.3
14 85 973 212 15.2 22.8 5.52 2183 35957 21.2
15 85 160 178 13.7 20.0 4.97 1 485 41 469 22.1
16 76 388 208 13.4 19.8 5.68 1157 41 300 22.0
17 93 648 192 13.4 18.8 4.85 1 626 42 987 20.1
18 82 943 230 13.0 20.4 3.93 1310 42 580 21.0
19 78 546 249 13.8 22.2 3.84 1 625 38 194 21.0
20 59 227 175 12.7 21.8 4.53 653 46 824 20.3
21 52 367 155 9.7 15.3 3.59 651 41 472 20.0
22 46 031 99 9.7 14.3 5.24 92 39 273 20.0
23 49 600 158 13.9 18.6 5.08 676 26 184 19.3
24 48 458 161 12.4 18.0 5.47 732 23 016 19.5
25 51 674 135 12.8 18.3 5.66 738 24 800 19.1
26 50 524 157 13.5 19.3 6.07 302 24 229 19.2
27 64 788 119 6.4 18.1 7.44 646 25 837 18.3
28 59 029 138 14.4 19.0 6.12 428 25 262 19.3
29 58 789 146 17.9 23.3 5.24 309 27 677 19.6
30 57 653 129 17.6 24.1 6.07 281 32 394 20.2
31 55 245 150 22.5 26.9 6.00 563 29 515 21.5
®2 HAKKRRETSH
Tab.2  Effluent quality and operational parameters of UCT process
X HK K5 BITSH
HHLLEH/ COD/ SS/ TN/ HA/ TP/ MLSS/ MLVSS/ 1] 3% MLSS/
(mg-L7") | (mg-L7") | (mg-L7") | (mg-L7") | (mg-L7") | (mg-L7") | (mg-L7") | (mg-L7")
1 17 7 9.88 1.40 0.31 6 275 2 599 22 646
2 16 8 10. 10 0.60 0.36 6 552 2 670 20 168
3 21 13 10.30 0.60 0.41 6 401 2622 19 864
4 23 10 13.10 1.00 0.30 6 153 2 500 18 416
5 18 11 12.00 1.30 0.29 6 473 2 674 18 524
6 17 13 11.80 1.50 0.28 6 255 2612 22 662
7 16 6 10.20 1.50 0.30 6 179 2 573 19 970
8 15 6 10. 80 2.60 0.21 6 148 2 541 21 128
9 18 7 10. 80 1.50 0.28 6 180 2535 17 378
10 16 10 11.70 2.10 0.34 6 354 2 741 19 624
11 17 8 12.30 1.30 0.17 6 385 2 625 19 824
12 20 6 9.67 2.20 0.24 6 461 2 650 19 912
13 17 6 11.50 0.60 0.17 6 659 2738 19 624
14 14 5 9.17 2.00 0.19 6 433 2 650 18 184
15 16 6 10.50 3.20 0.21 6 256 2 580 21 040
16 18 5 12.60 0.60 0.30 5706 2 341 18 942
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2£R 2 (Continued )
ey H KK B BT S
d CoD/ SS/ TN/ HE/ TP/ MLSS/ MLVSS/ 1] 3% MLSS/
(mg-L™") | (mg-L™") | (mg-L") [ (mg-L") [ (mg-L") | (mg-L") | (mg-L")| (mg-L7")
17 20 5 13.10 0.90 0.30 5 608 2323 19 470
18 21 6 12.00 1.40 0.28 5183 2154 25 342
19 26 7 13.70 4.70 0.27 4931 2 069 24 404
20 20 6 11.20 1.10 0.24 4 620 1930 20 158
21 22 3 9.55 1.90 0.12 4246 1 824 23 632
22 27 13 10.20 3.10 0.37 4280 1 843 25 468
23 21 6 8.80 0.60 0.43 4672 2021 20 328
24 9 6 11.10 0.80 0.30 4927 2 075 19 208
25 18 5 9.90 0.20 0.41 5118 2 180 22 160
26 18 5 10. 40 0.30 0.38 5559 2397 19 004
27 15 5 9.95 0.40 0.39 5702 2 480 19 294
28 19 3 10.70 0.40 0.43 5589 2300 20 104
29 14 6 12.10 0.20 0.46 5838 2419 19 200
30 13 7 11.80 0.40 0.42 5753 2391 20 104
31 15 3 11.20 0.70 0.43 5 642 2 363 19 034
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Tab.3  Simulation results under different DO set values b. HLFE
BULDO/ | BBl | Sh B | =B | E3 SRS RHkERRERET

(mg * ¥/ (kW | #8/(kW | #&/(kW )

L) - h) - h) - h) (kW - h) Fig.3 Change of simulated ammonia nitrogen concentrations
1.0.1.5.1.8] 68260 | 54480 | 29470 |152210 in effluent and energy consumption
0.8.1.2.1.5| 64320 | 52140 | 28650 |145110 2.2.2 BETHRUEMNA DO il
0.8.1.2.1.0| 63860 | 52570 | 24640 |141070 1E GPS — X B 4bl v, S s ) B e — A
0.5.1.0,1.0| 55140 | 52620 | 26040 |133 800 S AN 4 T TR S R B S T 2 5
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Fig.4 Cascade control loop

PO, B T 3 APl , i — BU T ¢
Pl e M P SR 4 M i R "R, HIZER
WP v T L BRIy, IR SCF i ok DO (EBEE Oy 0. 8
mg/L(IWF 4) 5 B ZHSEART T BRI, T & il
#rks DO HBE N 0.5 mg/L, AN 5 (a) fras (Hrp
ANO4 fUFR B A 4 i K ) L 7350 2 Al 4R 28 L.
B 3 Be DO BUE (AL E BLUNE 5 (b) Br7m

x4 REsSEREZENREDOE

Tab.4 DO set values based on ammonia nitrogen

concentrations mg * L™
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Fig.5 DO controller settings and simulated DO set values
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