73t/hr
Natural Gas / Syngas
Fuelled Boiler Plant
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Year of Manufacture: 2014
Condition: Unused
Operating Hours: 0 (Never Operated)
Status: Installed
Fuel: NG/Syngas



Basic Information:

The Boiler is equipped with selective catalytic reduction (SCR), where
aqueous ammonia is injected for NOx reduction. Flue gases exiting the stack
are continually monitored by way of the continuous emissions monitoring
system (CEMS). The CEMS monitors compliance with environmental
regulations.

Manufacturer: RENTECH

Year of Manufacture: 2014
Fuel: Syngas/Natural Gas
Steam Capacity: 73t/hr

Steam Temperature: 400 Deg C
Steam Pressure: 45 Bar
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Furnace Input Data
Fusl Type
Furnace Duty
FRadiation Heat Loss
Unaccountable Heat Loss
Ambient Ajir Temperature
Belative Humidity
Excess Rir
Exit Gas Temperaturs
zas Fecirculation
team Tempesrature
team Fressure
am Flow Rate
d Water Temperaturs
nace Length

Height

Width
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Znalysis, by Volume:
Methane

Ethans

PEropans

Butane

Ezntans

thylene
Propylens
Butylene

Banzense

Tolyne

Boetylens
Ammonia

Hydrogen Sulfide
Water Vapor
Hitrogen

Carbon Dioxide
Carbon Monoxide
Hydrogen

-

Sulfur Dioxide
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Calculated Besults
He=at Losses:
Dry izas Loss
Bir Moisture
Fuel Moisture
Badiation {(input)

Unaccountable (input)

Efficiency —— LHV
Efficiency —-— HHV
Carbon Dioxide

Water

Hitrogen
Cxygen

Eulfur Dioxide

Temperaturs
Mixture Temperaturs
Higher Heating Values
Lower Heating Valus
Higher Heating Value
Lower Heating Value
Fuel Flow Rate

ir Flow Bate
Flus Gas Flow Rate
FEE Flow Rate
Total & Flow Rate
1k/1b Ai
1k/1b
H=at
H=at
H=at
H=at
Fuel
Heat
LEME
Becirculaticon
RBecirculation
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Flue Gas Analysis, by Volume
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Ga=s Data,
Boiler Input Data
Gas Flow Rate In: 205252 pph
Gas Inlet Temperature: 2257 I
Gas Inlet Pressaore 147 psia
Fa=s Cleannes=s: Clean
Gas Inlet Composition by Volume:
Co2: B.680 % HZ5: 0.000 %
H20: 17.700 & HZ: 2.000 &
M2: TF1.150 % co: J.000 %
02 : 2.460 B CH4: O0.000 %
502: 0.000 % 302: 0.000 %
HC1: 0.000 % Ar: J.000 %
Humber of Groups: 1
Burner Section: ]
Group 1
Frocess 3team Flow Rate: 0 pph
Economiger Flow Bate: 0 pph
External Evap Flow Rate: 0 pph
Blow Down Factor: 2.0 &
dpray Temperature: 218 F
Design Steam Temperatore: 752 F
W Inlet Temperature: 218 F
Steam Pressure: T10.7 p=ia
External Radiation Duty: &3.280 MME/h
Heat Loss: 0.0 &
Extra Water—Side Pressure Drops:
Jteam Drum to De—3H: S5.00 psi
De-3H Piping: S.00 psi
De—-3H: S.00 psi
Hon-Return Valve: T.00 psi
Humber of Sectioms: 3
dpray HBetween Jections= 2 & 0
HWater Enters from Section: 3
HWater Exit= from Section: 2

Scrmean Section 1,

Tube Qutside Diameter: 2.000
Tube Min Wall Thickne=s: 0.123
Tube Length: 10.50
Finned Tube Length: 10 .50
Tube BRSME Material Group: B
Humber of Tubes Wide: 13
Humber of Tubes Desp: 2
Fin Margin Temp Diff: a
Transverse Pitch: 4.750
Longitudinal Pitch: 4.000
Tube Arrangemsnt: Inline
Flow Dizection:

Humber of Streams=: 1]
Outaide Fowling Factor: 0.0010
Inside Fouling Factor: 0.goLao
Humber Fin= per inch: o .00
Fin Height: o .ooa
Fin Thickne=s: 2. 000
Fin 3erzatsed Factor: J.0o00
Fin A3ME MHaterial Group:

HWater In From Jection: 3
HWater Out To Section: 2
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in
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in

Came 1
Calculated FResults
ca= Exit Temperaturs: 21E
za= Presszure Drop: 10_212
ca=s In Molecular Mass: 27.72

Extra Ga=s—3ide Pressure Drops:

SCR/CO Pressure Drop: 0000
Eurner FPressure DOrop: 0_0o0
2tack Pressure Drop: 0_0aoo
Misz. FPressure Drop: 0_0o0
Total Ga=—5ide Extra
Pre=ssure Drop: 0_0aoo
dteam Exit Flow Bate: la092se
Jeeam Drum Flow ERate: 1559385
Feedwater Flow Rate: la2dls
Blow Down Flow Rate: 25928
dpray Flow BRate: 1544
Jdteam Exit Temperature: 752
Jdaturation Temperaturs: 514
Water Pressure Drop: 65.1E
Drom Operating Pressure: TE9.3
Total Radiation [uty: 0_0o0
Total Comvection Duty: 1ZE_H48
Total Group Duty: l8z._23%9
Total Water—3ide Extra
Pre=ssure Drop: 22.00
Humber of Furnace Sections: i
Humber of Screens: 1
Humber of Superheaters: 1
Humber of Evaporators: 2
Humber of Economisers: 1
+ Group 1
Tube In=zide Diameter: 1L.706
ca= Inlet Temperature: 23457
Ca= Jutlet Temperaturs: 2272
Water Inlet Temperature: 271
Water QOutlet Temperature: 514
Hax Tube Temp (gas im): 658
Hean Wall Temperature: €423
Hax Fin Tip Temperature: g5
za=s PD Surface Area: 133
za=z Pres=sure Drop: 0_154
Water Pressure Drop: 0_0o0
Maximum Gas Velocity: 135.1
ca= Jpecific Heas: 0_3d3E
Crrerall HT Coef (T): 2 .51
Hean Temperature Dif: 1gao
Fa= HTT (hcl: 20.a0
Radiant HTC (kn): 4.7
Water HTC (hi): 200030
convection Duty: 5_8%5
Maximum Heat Flu=x: 458510
Total Jectiom Duty: 69 _2835
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MME/h
MMB/h
HME/h
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Supsarheat=r

Tube= Out=ide Diamster: 2.000
Tube Min Wall Thickne=s: D.150
Tube Length: 4_T5
Tube= ASME Mat=rial &Eroup: Z
Humber of Tub==s Wide: 2
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Humber of Tubs=s Desp:
Fin Marginal Temp Difs£:
Transverse Pitch:
Longitudinal Pitch:
Tube ERErrangeme=nt:
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Flow Direction: Parallel
Humber of Streams=: 22
Outaide Fouling Factor: 0.0010
In=side Fouling Factor: 0.a0l0
Humber Fin= per inch: o .00
Height: o .DDo
Thickness: o . D00
Jerrated Factoz: o .DDo

ASME Material Group:
Water Im From 3ection:
Water Out To Section:

[y ]

Evaporator S=ction 3,

.ooo
. 125
-50
-50

B

Tube QOutside Diame=ter:
Tube Min Wall
Tube Langth:
Finned Tube Langth:

Tube ESME Matarial &Eroup:
Humber of Tubes Wide: =
Humber of Tubs=s Desp: a0
Fin Margin Temp Diff: a

Thickne=s:

o B
[

Tranaveras Pitch:
Longitudinal Pitch:
Tube EArrangem=nt: Inlines
Flow Direction:
Humber of 3Itr=am=:
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Outaide Foueling Factor: 0.00L1
In=side Fouling Factor: o.ao

Humber Fin= per inch:

Fi Height:

Thicknes=:

SJerrated Factor:
ASME Material Group:
Water Im From 3ection: S
Water JOut To Section: 2

in
in
£t

Group
In=side

Imlet Temparaturs:

-
=

Tub= Dizmeser:
Ca=
Ca= Outlet
Water Inlet
Water Outlets
Hayx Tubke Temp
Hean Wall Temp=ratuors:
Hax Fin Tip
Za= PD Surface Area:
Fa= Pressure Drop:
Water Pressure Drop:
Haximum Gas Velocity:
Fa= Specific
Coef
Hean Temperature
Ca= HTCT (hc) :
Radiant HTC (k) :
Water HTC (hi) :
Convection
Water Velocity:

Tempe=raturs:

Hazo:
(o) -

Dif:

Group 1
In=ide

Inlet Temparaturs:

Tube DEiameser ©
Cam
Za= Cutlat

Inlat
Water Cutlet Temperatur
Hayx Tubke Temp {(gas in) :
Hean Wall Tempsratuors:

Hax Fin Tip

Temparaturs:
Water

Za= PD Surface Area:
Fa= Pressure Drop:
Water Pressure Drop:
Haximum Gas Velocity:

Fa= Specific Heat:

werall HT Coe=f ([(O):
Hean Temperatuare Dif:
Ca= HTCT (hc):
Padiant HTC (kn) :
Water HTC {hi) :
Convection Duty:
Haximum Heat Flu=x:

Temperatures:
Temperature:
{ga=s out] :

Temperature:

Temperaturs:

Temperatures:

I3

(e
[ ]

k]
Oy R

[ )

[

[T =] [
[ETIY CRart P

=1 LN

o

[CER e | e R TR TR

il
v

=T
= | LIS S T
=1 00 BE O
1

O % O B3 i

=1 I

I
[EE R ]
O B3 oen O o O

[RTI TR SCR of  JY SY S L S

W

S
il

W
I

=1

1
S

o [ S L

1 b e

II] II] II] II] II] II] II] (K

=1 in ks in
1 o=

i
[ S R Y SO CR T PO o R 55 R PR L

Hoin s o e 65

oy

B R Sy T T

4]

oo W
1] H
H et

H1

Fa

i

]

II] II] II] II] II] II] II] [

is
Hi
o

[s]




-
T

Tube Outside Diamster: 2.000
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Tube Min Wall Thickness: 0
Tube= L=ngth: 1d.
Finned Tube Length:

Tube= ASME Material Group:
Humber of Tubess Wide: 1
Humber of Tubss Des=p:

Fin Margin Temp Diff:
Transvrerss FPitch: 4_TI50
Longitudinal Pitch: 4_0D00
Tube= Arrangement:
Flow Direction:
Humber of Str=ams:

oin

Outside Fouoling Factor: 0.001
Inside Fouling Factor: 0.0l
Humber Fin=s per inch: 2.0
in Height: E
in Thickne=s .10
in Jerrated Factor: o 0D

o
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in AZME Material Group:
#2r Im From Section:
ater Cut To Section:

E S I I I
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Economicer S=ction

1.500
3. 150
11 .00

Tube Outside Diameter:
Tube Min Wall Thickne=s:
Tube= Length:

Tube ESME Material Group:
Humber of Tubes Wide:
Humber of Tubes Des=p: 1
Fin Marginal Temp Dif£:
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Tranavreras Pitch: .50
Longitudinal Pitch: 4.50
Tube Arrangesment: Inlin
Flow Direction: Count

-
Humber of Jtr=am=: Z

Outside Fooling Factor: 0.0
Inside Fouling Factor: 0.o0oL1
Humber Fin= p=r inch: 5.0
Fin Height: 0. TS5
in Thickne=s 0. D&

in ASME MHat=riagl Group:
n From Section:
Cut To Section:

moml k| b Hf b
1] H-
it ot
iH ik
H H

aporator Section
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4, Group 1

Tube In=zide Dizmeter: 1. 706
Fa=x Imlet Tempesrators: B85
Fa= Jutlet Temp=raturs: TE4
Water Inlet Temperatures: a7l
Water Jutlet Temperature: 514
Hax Tube Temp {(gas in): S63
Hean Wall Temps=rature: =]

Hax Fin Tip Temperature:

J s B3 o =
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TR Y

Fa= PD Surface Area: 1

Fa=s Pressuyre DOrop: 0 1_.271
Water Pressure Drop: 0000
Haximum Gas Velocity: TS.1
Fa= Specific Heat: 0.251
Crrerall HT Coef (T): 12.1E
Hean Temperatuors Dif: 207
Za= HTZ ihcl: 1£.03
Badiant HTC (khnl: .53
Waterz HTC (hi) : 20D0_00
Convrection Duty: T.270
Haximum Heat [lu=x: 13128

Sy Group 1

Tube In=zide Diameter:
Fa=z Inlet Tempezature: TE4
Fa=s Jutlet Tempsraturs:
Water Inlet Temperatures: 218
Water Jutlet Temperature:

Hax Tube Temp {(gas in): 481
Hean Wall Temperzaturs: 24ED
Hax Fin Tip Temperature: &20
Hin Tube Temperature: 247
Him Fin Tip Tempesratures: 28
Fa= PD Surface Area: 1625
Fas Pressure Drop: Z.08
Water Pressure Drop: 6_62

Haximum Gas Velocity:
Fa= Specific Heat:
COrrmrzll HT Co=f (T):

Hean Tempesratuors Dif:
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Fa &
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Za= HTZ ihcl:
Padiant HIC (kx):
Watexz HTC (hi):
Convection Duty:
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Water Velocity:
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