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GPS-X Based Modeling on the Process of Gang-byeon Sewage
Treatment Plant and Design of Recycle Water Treatment Process

Choon Hwan Shin’

Department of Energy & Environmental Engineering, Dongseo University, Busan 47011, Korea

Abstract

The efficiencies of Gang-Byeon sewage treatment facilities, which are based on GPS-X modelling, were analysed and used
to design recycle water treatment processes. The effluent of an aeration tank contained total kjeldahl nitrogen (TKN) of 1.8
mg/L with both C-1 and C-2 conditions, confirming that most anmonia nitrogen (NHs"-N) was converted to nitrate nitrogen
(NOs-N). The concentrations of NHs"-N and NOs-N were found to be 2225 and 227.2 mg/L, respectively, with C-1
conditions and 212.2 and 80.4 mg/L with C-2 conditions. Although C-2 conditions with higher organic metter yielded a
dlightly higher nitrogen removal efficiency, sufficient denitrification was not observed to meet the discharge standards. For the
total nitrogen (T-N) removal efficiency, the final effluent concentrations of T-N were 293.8 mg/L with biochemical oxygen
demand (BOD) of 2,500 mg/L, being about 1.5 times lower than that (445.3 mg/L) with BOD of 2,000 mg/L. Therefore, an
external carbon source to increase the C/N ratio was required to get sufficient denitrification. During the winter period with
temperature less than 10°C, the denitrification efficiency was dropped rapidly even with a high TKN concentration (1,500
mg/L). Thisindicates that unit reactors (anoxic/aerobic tanks) for winter need to be installed to increase the hydraulic retention
time. Thus, to enhance nitrification and denitrification efficiencies, flexible operations with seasons are recommended for
nitrification/anoxic/denitrification tanks.
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Tablel1. Thewater quality of Gang-byeon sewage treatment plant
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Content BOD cob Sss TN TP
Influent 7853075 3051685 76.0-430 212651204 2.326-7.299
(mg/L) (166.8) (87.6) (1915) (44.210) (4.144)
Effluent 2668 49-235 12143 4.616-25.345 0.052-1.367
(mg/L) 43) (12.5) 3.4) (13.194) (0.396)
Totd removal efficiency 97.4 85.7 982 702 90.4

(%)

*() means average vaues
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Fig. 1. Temperature change in the G- sewage treatment plant.
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Table 2. The modeling input data for estimating operational conditions of the rejected water treatment plant

Index Unit C1 C-2
Anoxic reactor m 2040 2040
Volume Aerobic reactor m 2448 2448
Clarifier ot 480 480
Anoxic reactor hour 35 35
HRT Aerobic reactor hour 42 42
Clarifier hour 8 8
Total hour 85 85
Influent BOD' mg/L 2000 2500
Influent TKN mg/L 1102 1102
Inflow rate mi/d 1400 1400
Excess sludge m/d 127.1 127.1
Internal recycle (2Q-2.19Q) ni/d 3066 3066
Returned sludge (0.9Q-0.92Q) m/d 1288 1288
DO mg/L 15 15
Alkalinity mole/n 110 110

" External carbon source was added
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Table 3. Identification of modeling graph
Index SS BOD TKN TN Alkalinity
(9L) (902/L) (gNIL) (gN/L) (mole/L)
Value 6.31-7.72 4.08-6.32 1.68-5.87 401-552 0.69-1.77
(6.86) (4.78) (2.15) (451.67) (15)

*() means average vaues
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Table4. The modeling results of rejected water treatment plant according to BOD concentrations

c1 c2
- Ty e et S NERC e
TSS o/nd 4,217.9 4,083.4 - 49355 4,758.0 -
VSS o/nd 3,523.0 3,388.6 - 4,240.2 4,062.7 -
NHs"-N o/t 2225 0.4 - 212.2 0.4 -
NOs-N o/ni 222.7 4436 - 80.4 292.0 -
ss o/ni - - 6.8 - - 7.2
BOD o/nd - - 46 - - 49
TKN o/ni - - 18 - - 18
TN o/ni - - 4453 - - 293.8
Excess dudge ni/d - - 127.1 - - 140.0
o/ni - - 7,750.5 - - 9,031.4
Alkainity mole/ mi - - 6.1 - - 18.2
SRT day - - 18.9 - - 17.2

ki 2 Ao FA7] A st mE G 2224 gm’E §AE 7] wjRo] FAks 9 27|
< gRlsly] $18te] TKN 5& A AAste] el o] g2 HHet 2 o & YEpyith shx]9L, 10T o8t
2allck. Table 50 Uehdl mela] Anoa B3 oAl TKNo] 1,500 g/m*e] Tz 44 Hrkx
TKNS 1,500 mg/L2 317%A]7]31 BODE 2,000, sto® 58715 ALt 717t E 542 TNo|
2,500, 3,000 mg/L & H3} A|HL u] §-Z222] T-No| C-1 Z70)| 4] 445.3 g/m®, C-22 0| 4] 293.8 gm’z}

717} 892, 687.9, 535.8 g/m® ©.& L}ERL} T-N #|7}o] ] Wl 7-2 BODZ Ao 4] zHz} 892.0 g/m’, 687.9
7H 2 G 71 A= QIAR= BODH-atof w2 | 7F o/m’ 2 LERL} Fig. 2] s} mheba) T8 sof| A

§E40) S ste] AuolAel go] §71% BE SRl & 4 Gl ek o] A7]e] Aakshiol 34
QAL o 4= oIk ofu] §E40) TKN Bz 5=l 3] Wolgly] ujiel %) $71% 57} AT 49

Table5. The modeling results of effluent from rejected water treatment plant according to BOD

TKN BOD TKN BOD TKN BOD
Conditions (mglL) (mg/L) (mg/L) (mglL) (mglL) (mglL)
1,500 2,000 1,500 2,500 1,500 3,000
SsS 6.48-7.91 6.83-8.65 7.2-9.99
(g/md) (7.05) (7.53) (8.1)
BOD 4.39-6.48 4.42-7.05 4.49-8.03
(o/m’) (5.05) (5.28) (5.61)
TKN 1.67-2.27 1.77-8.17 1.81-8.15
(g-N/m?) (2.25) (2.33) (2.4)
TN 659-972 625-815 458-688
(g-N/m?) (892) (687.9) (535.8)
o} 0.0907-2.03 0.916-1.83 1.16-1.85
(g-0/m”) (1.5) (15) (15

*() means average values
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