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Study on Optimization of Bioheavy Oil Combustion and
Conversion Control System in a Heavy Generation
Power Plant
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Abstract: Bioheavy oil, which is expanding its range of use as an alternative fuel to reduce
environmental pollutant emissions, has a lot of difficulty in combustion due to its low emission of
pollutants such as nitrogen oxide (NOx) and sulfur oxide (SOx), while its low dissipation and high
oxygen content in fuel. many studies have been conducted on change in characteristics by mixing rate
combustion characteristics and combustion reactions, but there have been no specific and effective
studies on the composition of control system, optimization of control, development of logic for mixing
and burning, minimizing environmental pollutantants discharge. In this study, we intend to consider
systemmatic and empirical considerations on the composition, logic development, solve the problem of
manual switching of bioler master due to excessive oxygen content and tuning of the control system

for optimal combustion of bioheavy oil.
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[Fig. 1] Heavy oil power plant simple block diagram
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[Fig. 2] Heavy oil power plant unit control board
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[Fig. 4] Air master control logic
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[Fig. 5] Mixing firing ratio logic
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[Table 1] Operation data analysis (Load: 380 MW)

Items Heavy Oil Bio-Heavy Oil
SH Pr 174.6 1753
SH Temp 539.6 539.7
RH Temp 518.9 533.1
O, 0.87 1.104
Air Flow 1036.7 1005.8
Fuel Flow 87.3 96.4
Flow(%) BLR Master outlet(%)
3 % X pe % X X *. 3 x.(
7 Air flow(%) '
BLR Master manual change
Time
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[Fig. 8] Characteristic trend of bio heavy oil

[Table 2] Fuel oil component analysis (%, kcal/kg, wt.%)

Items Heavy Oil Bio-Heavy Oil

C 86.7 76.9

Ultimate H 105 13.8
Analysis

%) (0] 0.25 8.98

N 0.35 0.03

Caloric Value (kcal/kg) 10,025 9,365

Sulfur Content (wt.%) 2.13 0.02
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[Table 3] Operation data analysis

Items Heavy Oil Bio-Heavy Oil
Calorific Value (Kcal/L) 10,000 9,500
Output (MW) 380 380
02 Content (%) 0.1 10
Boiler Master Out (%) 75.8 85.5
Total Air Flow (%) 82.7 83.7
Boiler/Air deviation [%] -6.9 1.8
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[Fig. 10] Monitoring dlsplay of dynamlc characteristic
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