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A plant study should evaluate the impact of the following technical

ISsues:

e Characterize natural gas versus the original or current fuel.

e Estimate the impact on boiler design and capacity.

e Estimate the impact on cycle efficiency.

e Determine the Dboiler modifications required: burner
modifications; convection pass modifications; attemperators and
modifications to fans, ductwork, and flue ducts.

e Determine the boiler and environmental equipment
modifications required.
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NG conversion simulation results
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Boiler simulation methodoloqy

Furnace Heat Transfer

Radiation heat transfer

QRad = [8Furn . O-O e (TFIame) (TFoulwaII)] * H Rad

Incident heat flux

qln = gFIame 5 O'O = (TFIame)

Furnace wall reflected heat flux

qreflect f (TFoulwaI’ gFoquaII’ dTube’ pitCh’TFluid)

Absorbed (net) heat flux

qnet = qin —( reflect
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Boiler simulation methodology

Furnace Heat Transfer (cont.)

Wall tubes effectiveness factor

q
WFurn = qr::t
Wall tubes fouling factor
_ V/Furn
; X

Where
x- water wall tube pitch factor

Emissivity characteristic of the flame

_ (—kps)
Criame = 1-e

Flame ray absorbed factor

k =k * T

3atomgases

+ kash * r-ash + k

3atomgases char
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Boiler simulation methodoloqy

Pressure Parts Calculations

Heat transfer equation
__A*U*AT
B

Flue gas heat balance equation

Fuel

q=@* (1" = 17"+ Sar* lije ) + 055

rad

Steam (water) heat balance equation

_ Dsteam . (I out — I in)
U= B
Fuel
Heat transfer factor equation
1
e T S |
—+ X+
a, A a,
al = aconv + arad - Flue gas to tube heat transfer coefficient

a2 -Steam to tube heat transfer coefficient > I = & -Conductivity heat transfer coefficient
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Flue gas temperature distribution through the boiler path
Base load
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SH steam temperature distribution through the boiler
Base load
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Temperature, C

600

RH steam temperature distribution through the boiler

Base load
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HP Turbine Out Radiant RH in Radiant RH Out Rear RH Out
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SH metal temperature
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RH metal temperature
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Superheater midwall metal temperature
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Reheater midwall metal temperature
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Flue gas temperature distribution through the boiler path
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SH spray flow, t/h
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RH Spray flow as function of load
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Excess air after ECO as function of load
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FGR flow as function of load
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Boiler efficiency as function of load
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oiler emission performance

NOx emission before and after SCR for coal and NG
burning
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oiler emission performance
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CO emission for coal and NG burning
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Particles emission for coal and NG burning
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!oiler emission performance

CO2 emission for coal and NG burning
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oiler emission performance

S0O2 emission before and after FGD for coal and NG
burning
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% - Conclusion S

A case study which involved the conversion of existing
industrial boilers from coal to NG burning shows:

* The existing boiler may be converted to NG burning

* The nominal operation condition may be achieved
with some pressure parts modification

* Boiler efficiency will be increased

e Significant emission reduction will be achieved
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Thank you
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