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Expert System for Boiler Operation in Mae Moh Lignite Power Plant.
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Abstract

In Mae Moh lignite power plant boiler operation,
operating cost is in general very high. There are many
possibilities for making decisions while operating and
these might not always be optimal. Many problems
need to be soived at the same time, and it's difficult to
do by manual. This often leads to unsound control
which causes big losses as it has been the case for
several times. After installing the expert system, it can
be used for analysis and calculation of boiler-
performances in order to find comprehensive operation
guidance immediately, the operation will be easy, more
safe and with a higher efficiency. The expert system
was developed by using the Visual C++ 6.0 program
and the expert system shell named CLIPS, which both

can run on Windows985 & Windows98 or later versions.
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It can reduce energy losses with at least 5 million Baht
per 300 MW unit per year.
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FACTS iy
T.vo,SHLT = hlgh
’;lSH,aw = hlgh

burner tilting = low

reheated steam temp.control setpoint = low

boiler efficiency = low
RULES

IF T, gup = high and s, = high and burner tilting
= low THEN boiler water walltubes dirty = high
FACTS 1w

Tosmr = high

Mgy o = Digh

bumer tilting = low

reheated steam temp.control setpoint = low

boiler efficiency = low

boiler water walltubes dirty = high
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IF T, sur = highand g, = high and burner tilting
= low THEN boiler water walitubes dirty = high

IF reheated steam temp. control setpoint = low and
reheated steam temp.control max. setpoint = low THEN
all reheated steam temp. control setpoint = low

[F air-fuel ratio = high THEN flue gas heat loss =
high
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Reheater
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U, A
data input

Reheater inlet steam press.
and temp. /

Reheater outlet steam press., temp.,

and flow //
Reheater attemperator water press., /

temp..and flow //
/ Generator output /
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Heat transfer through Reheater
Target Heat transfer through Reheater
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IF reheated steam temp. = low, reheated steam
temp. control setpoint = low THEN increase reheated
steam temp. control setpoint

IF reheated steam temp. = low, reheated steam
- temp. control setpoint = normal and reheated steam
temp. control maximum setpoint = low THEN increase
reheated steam temp. control maximum setpoint

IF reheated steam temp. control setpoint = normal
and reheated steam temp. control maximum setpoint =
normal THEN all reheated steam temp. control setpoint
= normal

IF reheated steam temp. = low, all reheated steam
temp. control setpoint = normal, and burner tilting = low
THEN increase burner tilting

IF reheater heat transfer = low THEN reheater

fouling = high

Roheated steam temp.= Iow—l

eheated staal

temp.control setpoint

= jow

ves ¢
increase reheated }

steam temp.

control setpoint

low setp;r; - =

max. setpoint l
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iF air-fuel ratio =low THEN increase air-fuet ratio

IF coal HHV = low THEN increase coal feedrate

IF coal HHV = lowlow THEN decrease generator
output

IF reheated steam temp. < high, reheater fouling =
high THEN blow reheater sootblower

IF reheated steam temp. < low, reheater fouling =
normal, air-fuei ratio = normal, all reheated steam temp.
control setpoint = normal and burner elevation = low
THEN use high burner elevation

IF walltube slagging = high, reheated steam temp. <
low, burner tilting > low, air-fuel ratio = normal, all
reheated steam temp. control setpoint = normal THEN

check boiler efficiency
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|low bumer titting

tow setpoint
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fouling problem i

no r-Fuel ratle
low
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[increase combustion alr !

flow

low combustion air flow J
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BFP = Boiler Feed Pump

CEP = Condensate Extraction Pump
Eco = Economizer

FDF = Forced Draft Fan

Mgy . = Superheated attemperator water flow (kg/s)
HHV = Higher heating vaiue (kJ/kg)
IDF = Induced Draft Fan

MCWP = Main Cooling Water Pump
PAF = Primary Air Fan

PAH = Primary Air Heater

RH = Reheater

SAH = Secondary Air Heater

SH = Superheater

T,sur = Superheater horizontal spaced low temp.

assembly outlet steam temp. (°C)
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