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Design Study of Fuel Supply System for 5MW-class
Bio Gasturbine by Using Food Waste Water
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strac orea is the 11th largest energy consumption country an b of its total energy consumption depends on
Abstract 4 is the 11th | ' d 96% of i [ ion depend

imports from overseas. Therefore it is a very important task to secure renewable energy sources which can reduce both the
carbon-dioxide emission and dependency on overseas energy imports. Among the various renewable energy sources, organic
wastes are important sources. In Korea, 113 million toe of methane is generated from organic wastes annually, but only 3.7%
is effectively used for energy conversion. Thus, it is very important to make better use of organic wastes, especially for power
generation. The goals of this project are to develope the fuel supplying system of Bio Gasturbine (GT) for 5SMW-class co-generation
system. The fuel supplying system mainly consists of H,S removal system, Bio Gas compression system, Siloxane removal system
and moisture separating systems. The fuel requirement of 5SMW-class GT is at around 60% of CHa, H2S (<30 ppm), Siloxane(<10
mg/nm3) and supply pressure (> 25 bar) from biogas compressor. Main mechnical charateristics of Bio Gasturbine system have
the specific performance; 1) high speed turbine speed (12,840 rpm) 2) very clean emmission NOx (<50 ppm) 3) high efficiency
of energy conversion rate. This paper focuses on the development of design technology for food waste biogas pretreatment system
for 5SMW-class biogas turbine. The study also has the plan to replace the fuel of gas turbine and other distributed power systems.
As the increase of bioenergy, this system help to contribute to spread more New & Renewable Energy and the establishment
of Renewable Portfolio Standards (RPS) for Korea.
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Table 1. Siloxane characteristics®

2fof 2R =X £7/4(25C, mmHg)
D3 C12H18033i3 222 10

D4 C8H24045i4 297 13

D5 C10H3005Si5 371 0.4

D6 C12H36065i6 445 0.02

L2 C6H180Si2 162 31

L3 C8H24025i3 236 39

L4 C10H30033i4 301 0.55

L5 C12H36045i5 384 0,07
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Fig. 2 4.6MW-CLASS Biogas turbine & Fuel pretreatment
system™ (Calabasas, CA, USA)
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Table 2. Design point of 5SMW-class biogas turbine fuel treat-

ment system

Fig. 3 Layout of food waste treatment system and biogas
component at Sudokwan landfill site™
(methane range: 48.5 - 83%)
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Fig. 4 Schematic diagram of biogasturbine®®
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Table 3. Performance parameter of 5SMW-class biogas turbine
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Fig. 7 Schematic diagram of Food waste biogas pretreatment
system (Sudokwan Land Fill Site)
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