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Biogas-Microturbine Distributed Generation Developement at Gong-Ju Public
Livestock Wastewater Treatment Facility

*’**Jungkeuk Park, Kwangbeom Hur, Kichul Lee, Ho Kang, Sanggyu Rhim

Key words : Biogas(H}lo] 2. 7}2~), Microturbine(mFo] =2 E]W]), Anaerobic Digestion(87]443}), Livestock
Wastewater(Z4F# =)

Abstract : Korea Electric Power Corporation (KEPCO) has started the nation’s first
biogas—microturbine project in the city of Gongju as an effort to encourage the utilization of wasted
biogas containing useful energy source in the form of CH4. The goal of the project is to set up the
biogas microturbine co—generation system for utilizing biogas as an energy source and improving
the economics of the wastewater treatment plant. Wastewater treatment processes were
investigated in depth to find improvement possibility. Changes in internal recirculation ratio and
pre—treatment degree are needed to optimize plant operation and biogas production. Biogas
pre—treatment system satisfies Capstone’s fuel condition requirement with the test result of 99.9%
and 90.2% of hydrogen sulphide and ammonia is removal performance. Installation of microturbine
and manufacture of heat exchanger to warm anaerobic digester has been done successfully.
Expected economic profit produced by the system is coming from energy saving including
electricity 115,871kWh/year and heat contained in exhaust gas 579GJ/year.
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Fig. 1 Schematic diagram of wastewater
treatment process of Gongju facility
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Table 1 Characteristics of inlet wastewater to
Gongju livestock wastewater treatment plant

¥ TCODcr SS N TP

" ) | ma/) | (mo/L) | (mosL)
2004 8.20 44,235 | 23,405 | 4,044 410
2005 8.15 42,010 | 22,655 | 4,011 419
2006 8.17 42,733 | 26,323 | 4,392 660
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Table 2 Chracteristics of wastewater by the
treatment steps

BOC SS N TP
(mg/1) | (mg/1) | (mg/L) | (mg/L)
Inlet 17,112 | 23,796 4,144 483
After
10,205 2,400 3,0991 141
pretretment
After
HYCEM 206 417 526 63
digester
After SBR 17 161 464 49

Table 3 Total removal Efficiencies of Gong—ju
public |ivestock wastewater treatment facility
BOC SS N TP

(mg/1) | (mg/1) | (mg/L) | (mg/L)

Total
Removal 99.9 99.3 83.7 89.3
efficiency
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Anaerobic i Blower
digester

Water separator and H,S remover

Biogas compressor

Hot water for
digester heating

Chiller unit (Water separator)

% Siloxane remover

Hot water
generator

=
O

Microturbine (30kW)

Fig. 2 Schematic diagram of biogas-microturbine
distributed power generation plant
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Table 4 biogas fuel requirement for
microturbine

condition requirement

CHs concentration | > 35%

H:S Concentratrion| < 50ppm

NHs; concentration | < 200ppm

fessUre 345~552kPa
P (depends on calorific value)
temperature > dewpoint temp + 10C, <50C

Temperature Pressure  Humidity
(°C) (KPa) (% or g/m?)

Anaerobic digester

20°C

Blower

100%

Water seperater and H,S remover

50°C Air cooler

Chiller unit (Water seperater)

Siloxane remover

1.73g/m?

0.5MPa ‘

[ )

[ )

{ )

80°C — 06MPa [ Compressor }
[ )

[ )

)

[ Microturbine

Fig. 3 Designed biogas properties along the
biogas pre-treatment system
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Table 5 Biogas quality measurement result by

locations
concentration ran After final
biogas HzS scrubber biogas
CHa (%) 47.78 46.90 46.25
HeS(ppm) 759.26 9.28 0.82
NHs(ppm) 36.16 1.52 0.29
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