Journal of Environmental Science International
27(6); 447~456; June 2018

PISSN: 1225-4517 eISSN: 2287-3503
https://doi.org/10.5322/JES1.2018.27.6.447

ORIGINAL ARTICLE

s A Ad0) AAksE A Alo] Wiel AL 9 Am
ZdE H82 53 W}

(= ;'I'
FAZRE st 24 Feta, Vedlinto| 24T E

Evaluation of Diagnosis-based Control Strategy for NHs-N and
NOx-N Removal of a Full-scale Wastewater Treatment Process

Yejin Kim*, Hyosoo Kim"

Department of Environmental Engineering, Catholic University of Pusan, Busan 46252, Korea
YEnvironsoft Co., Ltd. Yangsan 50565, Korea

Abstract

In this research, the target process was a modified type of a conventional aeration tank with four different influent
feeding points and alternated aeration to obtain nitrogen removal. For more accurate switching of influent feeding, the
process was operated under a designed control strategy based on monitoring of NH4-N and NOx-N concentrations in the
tank. However, the strategy did have some limitations. For example, it was not sensitive to detecting the end of each
reaction when losing the balance between nitrification and denitrification of each opposite part of biological tank. To
overcome the limitations of the existing control strategy, a diagnosis-based control strategy was suggested in this research
using the diagnosis results classified as normal (N), ammonia accumulation (AA) and nitrate accumulation (NA). Using
the pre-designed rules for control actions, the aeration and volume of the aerated part of the reactor could be increased
or decreased at a fixed mode time. In simulations of the suggested diagnosis-based control strategy, the NH4-N and
NOx-N removal rates in the reactor were maintained at higher levels than those of the existing control strategy.

Key words : Altered influent feeding process, Ammonia accumulation, Nitrate accumulation, Nitrification, Diagnosis-based
control strategy, ASM3+Bio-P model
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Fig. 1. Schematic diagram for the basic operation modes of the full-scale APID process(a) and influent feeding control
strategy in the case of the A mode(b) (T1- Tank1; T2 - Tank2).
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Fig. 2. The nutrient profiles of the normal state(a) and ammonia accumulated(b).

27 AAPAFEN(N, Normal state) 7} 212+ L& 715

Sh= AMdE o 5= QA AR, Fig. 3
A AR Ao] A Qulgeh FHE NAC)
oFH Lo} xl/\g]. xb‘n_/ﬂ AAa7} A0

* N_T1 ©N_T2 + AA_T1 4 AA_T2 “ NA_T1 © NA_T2

B

E

= .

En NA

£ o

E =}

& o o

il = o

?:.

- o o O

F4 . & aQ .
oo L.r*.'l'm =]

0 4 8 12 16 20
NOy-N concentration (mg/L)
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Table 1. Sensitive parameters and their calibrated values
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Symbol Description Default Values Estimated values
nNo Reduction factor for anoxic endogenous respiration 0.6 0.31
Ha Maximum growth rate of autotrophic biomass 1.0 2.14
Koa Saturation coefficient for ammonium 0.5 0.39
ba Aerobic endogenous respiration rate 0.15 0.12
JUING) Maximum growth rate of Xpao 1.0 0.56
Kopao Saturation coefficient for Spos 0.2 0.16
15 10 - S

.:.f *  Measured Default Estimated ; *  Measured Default —— Estimated
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