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A Study on the ORP Modeling in SBR Process for Nitrogen Removal:
Polynomial Neural Network Is Employed

& #OF A K omT-A ' FT
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Abstract - This paper shows the application of artificial intelligence technique such as polynomial neural network in
modeling and identification of sequencing batch reactor (SBR). A wastewater treatment process for nitrogen removal in
the SBR is presented. Simulation results have shown that the nonlinear process can be modeled reasonably well by the
present scheme which is simple but efficient.
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Fig. 1. Experimental setup of SBR for nitrogen removal
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Table 1. Working condition of SBR

Parameter Average
volume 10 !
SRT 0d

MLSS 2500 mg/1
MLVSS/MLSS 0.701

Temperature 23x2° C
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Table 2. Constituent and state of material

Constituent Range Average gé?/?gtai;g

pH 6.7~7.5 7.1 0.12
BODs 50~85 63 144
CODer 112~152 131 18.8
TSS 31~52 45 6.9
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NH;—-N 18~28 22 3.5
TP 2.18~2.22 2.3 0.05

ZRARAN 3gEozx BOD, COD., TSS/VSS, TKN,
NH/-N, NO2 -N, NO; -N, TP $o2 & FAYyge +
Ao ATAHANEHIA standard methods B dF 717]&
Wol o3 =AUt ORP, DO, pHY AHAH A
ALMEMOA}L®] A4 (pH : FY8PHK, ORP: FYASRXEN,
DO:FYAB4002)E A}83ted data logger (ALMEMO 20090-
R)ol dAstd AT AEFNE FUFS €5Y4d 1
3, 9% 299 13, vrex MLSSEA L 394 13 ¥
Astga, SRTE 3¢9 ¥4 &84 A&EE A 44
A A e

ES

v}

flo 4

s araesnes P wizke

e o o

ag 2. ORP, DO, pHel w3zt
Fig. 2. ORP, DO and pH variation curves
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Table 3. Comparison of identification error with high order

polynomials

Model MSE

Type 1 350.94

[10] Type 2 14.795

Type 3 29.893

Type 4 119.33

Basic PNN 8.369

Modified PNN 4674

4. A= % SFH
B =Roxe ALAAE 9% SBR FFAA =7
o] Wl wal tgd AAAA EAE Holk A€
a4y 37 ¢35 PNNgngZo] &= PNNYxE
Zo AW a5 ot g Fue) TR ofd
wa e xolr e & & Yok AEFHe|H Al
A BZo] PNN# e AFA 5 7|HE 3o udd A
298 FeHeoln 357—12 nday & 5 e o
29 FAE FALIEL oj&std gy wE JEH
2 7EE A% o9 M4y A29d de Agel v
9e gt Roln, =¥ A2} RN B
2 gre AS7EE olgstel 2dYe FRskn ol
Ass wm PAsE Rl ol ¥ 2de w5

g2 A2 5 YEE FAAAEZ 9 SBR TAHALHAA
ARE dvloleE s olE] ¢} Wl deolgz B

o Jeujast olFXE AR Yoo FHAorh

i
R
Mo
e

[1] 229, “gAd&8z T3 4435 237 %
MLSS meterst ©]E o83 ZAEHA FAHA
Eco-2 Ast4x ARrst Auul, 2001,

2] H. Kim, and O. J. Hao,
potential control strategy for optimization of nitrogen

“pH and oxidation-reduction

removal in an alternating aerobic anoxic system,”
Water Environ Res, vol. 73, pp. 95-102, 2001.

{31 ol=4, “TKN/CODHV e 2HEAY 259 4
o4 Jga AA FFRID B, 2001
[4] 249, 289, W¥F, TP Fededa 729

HA dAe B8 A+,
3, pp. 145-156, 2000.

[51 A. G. Ivakhnenko, "Polynomial theory of complex
systems,” IEEE Trans. Syst,
SMC-1, no. 1, pp. 364-378, 1971.

6] 454, “AANTAH oFdy FUEYAY MzH
A A" Master’'s thesis, Dept.
Wonkwang Univ., 2002 (in Korean)

[71 D. W. Kim, and G. T. Park.

Trans. KIEE, vol. 49D, no.

Man, Cybern., vol.

Control  Instrum.,,

“Identification of Non-

oAl ORP Yol e HT: CEA H¥

Trans. KIEE. Vol. 53D, No. 4, APR, 2004

linear System using Self-generating Polynomial
Neural Network,” SCIS & ISIS 2002, Oct., 2002.
8] A4, S, ‘93 78 UEYHAY FAH: I
3284 wH"” Trans. KIEE, vol. 52D, no. 7, 2003.
[9] B.C. Cho, SI Liaw, CN. Chang, RF. Yu, and BR.
Chiou,” Development of a Real-Time Control Stra-
tegy with Artificial Neural Network for Automatic

Control of a Continuous-Flow Sequencing Batch
Reactor, Wat Sci & Tech, vol. 44, no. 1, pp. 95-104,
2001.

[10] 254, Wad, 0|54, Ha@, wAH,

“olxjrialal L o] 8% AAAA SBREAY mdH”
Proceedings of KFIS Fall Conference, pp. 145-148,
2003.

259 (& %D
1994 3¢ 1394, 2002@ ~#x
s e A71E% D RASE.
FYEH GMDH B ¢meF, £XE
AFYAY FE-NA A2,
Azd 298 2 AsAol,

E-mail : upground@Kkorea.ac.kr

ub o B (M Kk )
19619 149 2894, 19983 ~&dA FF
S ARAETRTY A
BBk H Ao, vdPAe, A5
o olg,

E-mail : pyh@mail.chungju.ac kr

ut A B (/' F)
19479 109 2594, 19759 Psltﬂ*ﬁ
A71&83 &9, 19774 % Tl A7)
T =G (HAD. 19819 EH el A
71387 EJ(FT). 1975~1978 Eis
A8 Axs d74d. 19819 ~dA 18
uistm A7) EsH @4 2000~8A (XD
IBS KOREA 3%,

BA ok wA B AAY,
AFAe], | HE WA

g gl A EA

E-mail : gtpark@Kkorea.ac kr

UERZ 7/¢ 34 225



