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Development of Thermal Power Boiler System Simulator Using Neural
Network Algorithm

Jung Hoon Lee

The development of a large-scale thermal power plant control simulator consists of water/steam systems,
air/combustion systems, pulverizer systems and turbine/generator systems. Modeling is possible for all systems
except mechanical turbines/generators. Currently, there have been attempts to develop neural network simulators
for some systems of a boiler, but the development of simulator for the whole system has never been completed.
In particular, autoTuning, one of the key technology developments of all power generation companies, is a
technology that can be achieved only when modeling for all systems with high accuracy is completed. The
simulation results show accuracy of 95 to 99% or more of the actual boiler system, so if the field PID controller
is fitted to this simulator, it will be available for fault diagnosis or auto-tuning.
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Fig. 2. pulverizer schematic diagram
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Table 1. In/Out values of water and steam system

input output
Primary coal flow [T/H] primary
Superheater and feed water flow [kg/sec] superheater
Economizer feed water temp [C] steam temp [C]
spray flow [T/H]
feed water flow [T/H]
inlet temp [C]
Superheater spray temp [C] spray out temp
Spray spray full valve A [%] [
25% spray valve A [%]
spray full valve B [%]
25% spray valve B [%]
spray flow [T/H]
feed water flow [T/H] stean}ctemp
Secondary inlet A temp [:C] (]
Superheater inlet B temp [C]
spray full valve A [%] steam pressure
spray full valve B [%] [Kg/em2]
coal flow [T/H]
coal flow [T/H]
main steam flow [T/H]
inlet temp [C] reheat steam
Reheater spray flow [T/H] temp [C]
valve position A [%]
valve position B [%]
spray flow [T/H]
main steam flow [T/H] 1d reheat
Reheater inlet temp [C] cto ri ca
Spray spray temp [C] s ear[r;/]emp
valve position A [%] b
valve position B [%]
drum coal flow [T/H] .
steam feed water flow [T/H] rélam ste/ia;n
flow spray flow [T/H] ow [T/H]
pray
Drum | drum coal flow [T/H] drum level
level feed water flow [T/H] [m]
and spray flow [T/H] drum pressure
pressure total steam flow [T/H] [Kg/em2]
inlet temp [C] .
LP heater extr temp [C] out temp [C]
1,234 extr pressure [Kg/cm2] . o
steam flow [T/H] drain temp [C]
inlet temp [C] .
HP heater feed water flow [T/H] out temp [€]
6, 7 extr steam temp [C] . B
extr steam pressure [Kg/cm2] drain temp [C]
inlet temp [C]
Deaerator pon e;(rt;sstlelrrrép[l[(g]c ] out temp [C]
steam flow [T/H]
SSH A outlet temp [C]
SSH B outlet temp [C]
boiler demand [%)]
TBN master control output [%]
coal flow [T/H]
Main Steam steam flow XMTR selection | throttle pressure
Pressure [T/H] selection
feedwater flow [T/H] [Kg/em?2]

total air flow XMTR [T/H]

windbox tilt position [%]

BTU compensation demand

TRB CVI, CV2, CV3, CV4

position_selected [%]
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Table 2. In/Out values of air and combustion system
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[ 16 JEEINE=RISECIEISV

e #2

input output
PA fan position [%] | AH outlet P.A
FD fan position [%] temp [C]
AH S.A inlet t T
Air Preheater - et P [o 1_|AH outleE ‘S‘A
AH inlet P.A temp [C] temp [C]

AH outlet gas temp [C]

AH outlet gas

total air flow [T/H] temp [C]
PAF-A inlet vane feedback
(7] A
- PA Hot Duct
PAF-B inlet DVane feedback PRESS A
Ll [mmH20]
) ) PA fan A outlet pressure
Primary Air Fan [mmH20]
(PAF-AB) 5 A fan A motor current [A]
PA fan B outlet pressure | PA Hot Duct
[mmH20] PRESS B
PA fan B motor current [A]| [mmH20]
PULV-(A~F) PA flow [%]
FDF A pitch PR [mmHg] FDF A
FDF A inlet PR [mmHg] | _ Specific
FD fan Al DISCH PR | &Y Flow
Forced Draught an[ ] [Nm/Kg]
Fan (FDF-A) mmHg
FDF A temp FPF A
- Volumetric
FD fan A_pltcl; control Flow [M3/S
position [%)]
ID fan A outlet PR [mmHg] IDF A
FDF A Inlet PR [mmHg] specific
energy flow
Induced Draft FD fan A flow [Ton] [Nm/Kg]
Fan (IDF-A) E. P. outlet temp [TC] IDF A
ID fan A pitch control volumetric
position [%] flow [M3/S]
BUF-A suction box PR
BUF-A fan DIFF PR specific
[mmH20] energy
Booster Fan | BUF-A flow rate DIFF PR | [Nm/Kg]
(BUF) [mmH20]
BUF-A In nntreat gas temp .
[OC] BUF-A in
- volume flow
BUF-A rotor blade adjust | .0 [M3/S]
POS [%]
SCR-A reactor inlet NOX
[ppm]
AMM/AIR MIX-A in flow
Tele-Monitori [Kg/H] Train-A
ele-Monltoring | ANIVJ/AIR MIX-A in flow | NOX(TMS)
System (TMS) CV 01A [%] [ppm]

SCR-A/R IN temp [C]

Total air flow [T/H]

Total FDR coal flow [T/H]
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Fig. 23. Verification of tele-monitoring system
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