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Effects of Hydrogen in SNG on Gas Turbine Combustion Characteristics
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Abstract >> Increasing demand for natural gas and higher natural gas prices in the recent decades have led many
people to pursue unconventional methods of natural gas production. POSCO-Gwangyang synthetic natural gas
(SNG) project was launched in 2010. As the market price of natural gas goes up, the increase of its price gets
more sensitive due to the high cost of transportation and liquefaction. This project can make the SNG economically
viable. In parallel with this project, KEPCO (Korea Electric Power Corporation) joined in launching the SNG
Quality Standard Bureau along with KOGAS (Korea Gas Corporation), POSCO and so on. KEPCO Research Institute
is in charge of SNG fueled gas turbine combustion test. In this research, several combustion tests were conducted
to find out the effect of hydrogen contents in SNG on gas turbine combustion. The hydrogen in synthetic natural
gas did not affect on gas turbine combustion characteristics which are turbine inlet temperature including pattern
factor and emission performance. However, flame stable region in ®-Air flow rate map was shifted to the lean

condition due to autocatalytic effect of hydrogen.

Key words : Synthetic natural gas(3-A % ¢1712), Gas turbine combustion(7}2~EJ Q] ¢14~), Flashback(&3}), Lean
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Nomenclature

SNG : synthetic(substitute) natural gas

Re : reynolds number

LBO : lean blow off

TIT : turbine inlet temperature
PF : pattern factor

WI . wobbe index
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i 1 IS0 - XXX
n : normal - xxx
SLPM : standard liter per minute
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Table 1 Specifications of model combustor

Title Unit Specifications
Model combustor - Premixing
Mixing length mm 85
Combustion Air Temp °C 400 + 4
Fuel Inlet Temperature °C 50 +1
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Fig. 2 Model combustor for SNG combustion test
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Analysis item ‘ Unit ‘ Natural gas ‘ CO Cl C3 C5
Chemical composition

CH4 mol % 92.46 95.27 93.82 90.95 88.12
CoHs mol % 5 0 0 0 0
CsHs mol % 1.46 473 5.18 6.05 6.88
i-C4Hio mol % 0.31 0 0 0 0
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H, mol % 0 0 1 3 5
LHV MJ/Nm’ 42.71 42.71 42.71 42.71 42.71
WI(Wobbe index) MJ/Nm’ 55.47 55.53 55.10 55.14 55.18
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Table 3 Pattern factor for each test fuel

Ref Co Cl C3 Cs

PF (%) 10.8 10.6 11.0 11.0 10.9
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