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Detection of Denitrification Completion Using Pattern Matching Method in
Sequencing Batch Reactor(SBR)
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ABSTRACT : The profiles of on-line sensors such as DO, ORP and pH can provide useful information about pollutant removal reaction
in sequencing batch reactor. For detection of denitrification completion, the nitrate knee point from ORP profile has been considered as a
main indicator of denitrification completion. However, many researchers pointed out that the nitrate knee usually disappeared when the progress
of denitrification is so fast and it makes the fault at detection of denitrification completion. In this paper, dynamic time warping(DTW) me-
thod and discriminant analysis were used to detect and isolate the profiles of two cases, denitrification completed and uncompleted. As the
results, proposed mehtods can detect state of denitrification successfully.
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Fig. 1. Schematic of SBR system.

Table 1. Experimental condition for the SBR operation

Contents Condition
N-Load(kg NH,'-N/m’ - sub-cycle)  0.02 0.05 0.08
C/N ratio 1,357 1,35 71,3,57
MLVSS(mg/L) 6,000 ~ 7,000
Temperature(C) 30
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Table 2. Standard profile conditions

Denitrification Uncomplete Denitrification Complete
C/N ratio| loading |case No.|C/N ratio| loading | case No.
1 0.02, 0.05, 5 0.02, 0.05,
0.035, 0.081, 2, 3, 0035, 008 > %%
4,56 0.02, 0.05 10, 11, 12
s Js Vs MLy, WU, 13’ 14
3 0.02, 0.035, 7 0.035, 0.08
HerEd 5T x| 20 8x, 2007 8
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Fig. 2. DP matching path using template pattern and test pa-
ttern.
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Fig. 3. Possible warping function paths under different slope
constraints (a) P=0, (b) P=1 and (c) P=2.
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Table 3. Calculated D values from profile matching

Category case Am.monia C/I.\I Da Ds
number Loading rate ratio
1 0.02 1 467.6 8725.8
2 0.05 1 2500.0  30410.0
Denitrification 3 0.035 1 10949 277380
completed 4 0.08 1 2606.9  22260.0
5 0.02 3 3162.1  20707.0
6 0.035 3 2648.8  24756.0
7 0.02 5 12349.0 18254
8 0.05 5 122340 1317.0
9 0.035 5 17293.0  709.94
Denitrification 10 0.08 5 19661.0  2427.5
uncompleted 11 0.02 7 14301.0 8346
12 0.05 7 15094.0  1928.7
13 0.035 7 16908.0  474.79
14 0.08 7 16910.0  657.37
oA 3| 203 82, 20074 8Y
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Table 4. Calculated D values and discriminant function values
of each cases

DA DB Ygood Ybad
test A 9657.3 4402.9 -8.80 -41.17
test B 14155.0 12454 16.89 -72.33
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Fig. 5. ORP profile of (a) test A and (b) test B.
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