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Abstract

The boiler systems of coal fired power plants are large, non-linear systems with numerous interactions
between its component parts. In the analysis of such complex systems, dynamic simulation is recognized as a
powerful method of keeping track of the myriad of interactions. The boiler system consists of air/gas system
and water/steam system Due to recent reinforcement of environmental regulation on pollutant discharge and
requirements of design validation on properties of boiler, the commercial programs are used for the analysis of
boiler system. This paper addressed to the development of model using MMS(Modular Modeling System)
developed by EPRI(Electric Power Research Institute) as the simulation tool. The developed model using MMS
is tested for the design and local data on boiler combustion system of korea standard coal fired power plant
boiler. The simulation results show that the developed model well reproduces responses of the combustion
system with less than #5% error under steady state and transient state conditions. The developed model for
analysis of the combustion system in this paper is general and applicable to any type of coal fired power plant.
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X EB
C,  Specific heat of mixture at constant Whe-T
pressure 8
Cs.  Specific heat of combustion air ~
mixture at constant pressure Uke-Cl
C,, Specific heat of fluegas mixture 5
¢ at constant pressure (/ke-C]
Specific heat of mixture at constant ~
Cv volume kel
C,.  Specific heat of combustion air
mixture at constant volume Vke-C]
C,e Specific heat of flue gas mixture at .
constant volume Uks-C
E Row vector of unit element
F,. Moisture fraction of entering air [kg H2XO/kg)
F,  Moisture fraction of leaving air {kg H2O/ke
F, Moisture fraction of entering coal ~ [kg H20/ke)
F,  Moisture fraction of leaving coal ke FRO/ke)
h Adiabatic flame enthalpy for fuel
“ combustion U/kd
h,  Enthalpy of leaving air [J/kel
%, Enthalpy of air entering (J/kel
ko  Enthalpy of air leaving (J/ke

Enthalpy of gas entering kel
Enthalpy of gas leaving [J/kel
Enthalpy of primary air entering [J/kég
Enthalpy of secondary air entering {I/ke)
Enthalpy of gas entering [V/ke
Average enthalpy of air [J/ke)
Average enthalpy of gas (J/kel
Pov;{exi input from electrostatic [
precipitator

Input Power required (W]
100% rated air flow (ke/s]
No load pressure drop parameter

Load pressure drop parameter

Pressure of mixture (Pa]
Pressure of air entering (Pa]
Pressure of air leaving [Pa]
Pressure of gas entering [Pa]
Pressure of gas leaving [Pa]
Pressure of air entering {Pa]
Pressure of air leaving [Pa]
67 [l
1.4147 x 1071 [C/0/kg3]
1.0269 1077 [C/0/kg3]
2.3889 < 10~* (/03]
Average heat Mq rate from W)
rotor to combustion air

Average heat transfer rate from flue [Wj
gas to rotor

Ideal gas constant for air mixture kK]
Temperature of mixture [tl
Temperature of leaving air [T]
Volurre of air side [m]
Volume of gas side [m]
Non-metal volume (air + gas + ]
seal sectors)
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V. Volume of chamber [m]
W, Fowrate of ar entering [ke/s]
W, Fowrate of air leaving (ke/s]
W, Fowrate of gas entering (ke/s]
W,. Fowrate of primary air entering [ke/s]
W, Flowrate of secondary air entering (ke/s]
W, Fowrate of gas leaving (ke/s]
W,, Fowrate of recirculation gas entering [ke/s]
W,  Fowrate of fuel entering [kg/s]
W, zasLeakage flowrate air side to gas side [ke/s]
W,. Fowrate of entering air [ke/s]
W,,  Flowrate of leaving air (ke/s]
W,, Fowrate of entering air [kefs]
W., Fowrate of leaving air [ke/s]
Wi Flowese vodor of el o [ke/s]
e Density [kg/m]
"0,  Average density of air [ke/m]
‘p,  Average density of gas [ke/m]

Rotational speed frad/s]
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