RES EARCH KEPCO Journal on Electric Power and Energy
p-ISSN 2465-8111, e-ISSN 2466-0124

Volume 6, Number 4, December 2020, pp. 427-432

DOI10.18770/KEPC0.2020.06.04.427

Study on the Multi-Zone Furnace Analysis Method for Power Plant Boiler
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Abstract

In this study, a multi-zone furnace analysis method that couples a 1D energy and mass balance calculation with a 3D radiative heat transfer
calculation is tested in order to verify its reliability. The calculated results for a domestic 500 MW capacity coal-fired boiler furnace were
compared with the design data of the boiler manufacturer and CFD analysis, and a good agreement was achieved. Although this calculation
method is less sophisticated than the CFD furnace analysis, it has an advantage in terms of calculation time while being able to provide the
furnace behavior according to the fuel characteristics and operational variable changes. Therefore, it is expected to be useful for boiler
operation diagnosis and daily fuel/operation planning.
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TABLE 2
Design Specification of Domestic 500 MW Coal-Fired Power Plant [2]
Description unit Specification
Type - Super critical, Tangential firing
Evaporation T/h 1,720 at BMCR
. SH press. kg/cm? 255
Boiler o temp. oC 541
RH press. kg/cm? 40.7
RH temp. °C 541
Type - Reheat Condensing
output MW 500
HP press kg/cm? 246
. HP temp °C 538
Turbine RH press. kg/cm? 538
RH temp. °C 40
Extraction - 8
Vacuum mmHg 722
TABLE 3
Design and Range Coal of 500 MW Coal-Fired Power Plant
Coal Analysis D.e51gr.1 coal sub-bituminous coal
(bituminous)
Total Moisture (% as-fired) 10 23.4
Moisture 5 14.6
Ash 15 5.3
Proximate, Wt. % Volatile Matter 28 39.5
Fixed Carbon 52 40.4
Total 100 100
HHYV, kcal/kg (as-fired) 6,080 5,090
Carbon 69 68.29
Hydrogen 4.3 5.09
Oxygen 8.7 18.31
Ultimate, Wt. % Sulfur 0.8 0.23
Nitrogen 1.4 1.03
Ash 15.8 6.76
Total 100 100
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Fig. 1. Heating surface arrangement of 500 MW standard power plant.
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TABLE 4
Comparison of Design Value with Calculation Result
for Steam Temperature
. . Design Calculation Deviation
Steam side location value(°C) result(°C) C)
Ecoin 278 278 0
Ecoout (Eva in) 308 308.2 0.2
Furnaceout (SH1in) 428 425.4 -2.6
SH1 out 469 463.4 -5.6
SH2 in 448 443.2 -4.8
SH2 out 507 506.9 -0.1
SH3 in 492 491.8 -0.2
SH3 out 541 541.2 0.2
RH1 in 280 280 0
RH1out (RH2 in) 449 4421 -6.9
RH2 out 541 541 0
TABLE 5

Comparison of Design Value with Calculation Result
for Gas Side Temperature

Gas side location Design Calculation Deviation
value (°C) result (°C) (°C)

Eva out (SH2 in) 1126 1135 9
SH2out (RH2 in) 948 949 1
RH2out (SH3 in) 819 821 2
SH3out (RH1 in) 688 693 5
RH1out (Eco in) 446 448 2

Eco out 347 345 -2
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