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® 7|& ME 313 2™ o] Xjo| ™
Sh2uH (PC/SCPC) IGCC (UH 2R73)
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Advanced PC/SCPC

IGCC

NGCC w/SCR

PC/SCPC

IGCC
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® IGCC+CCS 7|= E/

1
CCS Z=7}AH|

v" Water Gas Shift Reactor
v' CO, Capture Unit

v' CO, Compressor

v Etc

« CO, Capture 7|& & USC %OI Post Combustion 7| =2 7J&CtA Qo O, IGCCo ME2E|=
Pre-Combustion 7|2 ASCHA0 2.

« IGCC+CCS 7|=& Cost Of Electricity(COE) =HO0|| A PC+CCS ELC} | 0Lt
- IGCC+CCS 7|42 HiS7hA Zoo|A SX| USC+CCS 7|2 HCH MM 202 H1ET Q8.
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@® IGCC+CCS 7|=
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A B Post-combustion (existing, new PC)

® Pre-combustion (IGCC)

IGCC CO, =& 7|2

TH7| (5'F O|LH)
* Physical Solvents
« Cryogenic oxygen

A Oxy Combustion (new PC) A Chemical
looping
- A OTM boiler 371 G ~ 154)
‘© ® PBI e W D :  Adv. Physical Solvents
g Membrane: Il\jnlclllqwds Blr(cj)lcoegslscgsl « PBI membranes
- ® Advanced M Solid Ofg?nic A CAR process * Solid sorbents
o h SIC?I ® sorbents B Enzymatic « Membrane Systems
b solvents
S B Membrane membranes * ITMs o
ki . M Advanced ststems  Biomass co-firing
o B ggﬁrg;}%gl .ITMs . CO, Capture Targets: x17] (2014 0])
3 i @ Biomass S o Ol%
S S Eg vsellg?.l. ® Ammonia M co-firing | * 90% C_02 Capture » Chemical Looping
A Cryogenic » <10% increase in COE (IGCC)
® oxygen e <35% increase in COE (PC)
Present 5+years  10+years 15+ years 20+ years

Time to Commercialization

a2y

Source : The Status of CO2 Capture and Storage Technology, DOE, 2010.7.12
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® /18 THEFAU &

* Edwardsport IGCC+CCS
* Operation : 2012, 620MWe

* Plant Owner : Duke Energy

* Gasification Process: GE Energy

suEaY

* Kemper IGCC+CCS
* Operation : 2013, 560MWe

* Plant Owner : Mississippi Power
* Gasification Process : KBR
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. O|87| &3 MEF QX 37| : 200 Mesh 0|8}
cUZI| EF ME Y =2 SRE: 0~5%

7hQt urAl : WA Z 0|83 Lock Hopper 7t Al
Nitrogen/Coal ratio (Wt) : 0.1~0.3
7t2247| 273 o CjH| 2~6 bar 0| & 7}t

_____________ -
' I
| Coal Crusher g Storage I
| I
e e o o o o e o o o . o o .
%{ J
As—Received »| Coal Receiving Coal Milling T
Coal 8 BloeaE > & Drying —> Lock Hoppers —® Gasification
A
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I Low Pressure »  Lock Hopper > High Pressure | 1
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|
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@ MEL 7IASE 2™ _TIASH A|AE! (A 7| XFxY)

Characteristics

« 7tA317| 23 2% :1300~1700°C
o SFM7IA XM : CO + H2 Z H|E 70% O| 4t
« 28 XA (Coal as fired basis, Wt ratio)

- 02/Coal ratio : 0.5~0.9

- Steam/Coal ratio : 0~0.3

- Flux/Coal ratio : 0~0.2

-

> Steam

Quenched Gas
(typ. 950 T)

Quuench Gas

Steam -«

Syngas Cooler

Gasifier
(1300~17007C)

BFW i | « 72317 & eHd7A 25 : 1200~1600°C
Oxidant \ e J}AB}7| S THATIA WZES Q| SHATIA K& Et
Coal + N2 + Flux «—— BFW o SHA7IA W2ty &3 = 21 : 200~350°C
Steam g « Gasifier wall type : Membrane wall
Stag Tap [, DoatRemoval - Flux EQg E3 &80 M =/

(typ. 2507T) « &2 H|=H L : 80~250 Poise 0|3}

ENE BT 11
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Duct

Quench

Gasifier 7

SlagBath
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® MEF7pASE BH SN AH)

Characteristics

» Scrubber : 150~300um2| Mist &2 A}
 Scrubber Type : Venturi & Packed type
» Scrubber M5 :

- 0.2um O| 49| 2%1 95% O] 4AF H|AH

- HCl, NH3 S +84d =& 99% o|& HMA
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® 3HLA HH BH _HCN/COS HEHdH|

Characteristics

« COS/HCN 7IAE ZtZF H2S/NH3 7tA 2 H2l
« AGR 39| Solvent Degradation H}X|
» Reaction Mechanism
- COS + H20 — CO2 + H2S
- HCN + 2H20 — NH3 + CO2 + H2
« COS Conversion Rate : 99% 0|4t
c 2ML2E :170~250°C

Syngas 1o AGR Unit

B Dieren

FiE3y
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X|7{AdH| (Sulfinol-M Process)

Characteristics

- MDEAL CO,/H,S 2 H| 20| 50| 4% A KX

- Bavt20) Z3tE CO, ol e F2
Sulfinol 37d0| Mgt
e Sulfinol-M 2 MDE A01| HI of =2 20 §,
2 28 El7|. == CO, SEHY 52| 0|H0| A=
e Sulfinol-M 2 MDEA HC} Mo X| @ ZF
o o802t A &#E A E USe
Acid Gas
Cleanad Syngas
-. -. {t:. ﬁ
Lean Cooler i o - T
Solve ] * )
L 0 .
| Regenerator
Ahsorber | :1
| | :"’,"3""‘ Steam
- \\_"_)' "
Rebaoile
) Rich Salvent " 16
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@ SHMIIA HF 2™ Wet Sulfuric Acid 3H

Characteristics

« R5¢ HS 712 E dA/F0|0IE S Soff o= [t
- H,S + 1.5 0, » H,0 + SO,
- SO, + 0.5 0, — SO,
- SO, + H,0 - H,SO,

.« GIA A0f AE|= SOXE 99.5% THX| EAto 2 M3t

°
o H 9| Chemicals, %, 57| & %1‘;._'_9_
- H2d e, £X] A HHO| X
‘ stack
combustion air m”"‘”ﬁ?‘. #as

=y ]
50,
H,5 gas Y comearter e
1  —— T
K === —f )—
incinerator i air
WSA
condensar

——
| — ‘
¥ ¥ ———1 cooler
; acid

sleam
ST cooler

Source : “"WSA-Meeting industry demands” HALDOR TOPSOE 1

EME2Y superheated steam product acid -,

i
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® JtAst 8 W sElila A

-. Slag Tap 98] WX|E SI8) 72

-. Transfer Duct Deposit &X|E Q|sl| T;, O|S5I2 7}A S HZ A|

X
Gasifier |

Slag Temperature Distribution
(Gasifier & Syngas cooler)
FH4E3Y

N

2

7] Tev 22 Tas0 O|&ofjA 2H

Log, Viscosity

oY

Solid Phase
Freezing Temperature, Ty

Temperature of Critical
Viscosity, Tcy

900 T 700 T 250T
Transfer Syngas Dust
Duct Cooler Removal

Slag Solidification Progressing

Tev: 2271 ROPX|HAM 20 ZHY0| A =T A S7HstE _E
“Tg : 227} 2T DM=tElE 2
Tyt E2|1 HE7} Tap 2H2l0] BWSHR| = Cha 22 H A= 250poise E 02| 2= 18
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Source : &3 5th SCGP User Conference, 2010
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® AX|LoE 7|22 A (FEED) = LHE

- P&ID Review & Develop - Line Hydraulic

- Pump Calculation - Utility P&ID
- Line & Equipment List - Equipment Datasheet

- PFD Review & Develop - DP&T** Diagram
- Material Selection Diagram - Fluid List

AXI|LIoE
7|24
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- Steel Structure Diagram - Instrument Datasheet

- Piping Layout Drawing - Procurement Doc.
- Under Ground Drawing - Electrical Diagram

- Process & Operation Analysis
- HSE** Anaysis

21

poosaAN R *HAZID | HAZOP : Hazard Identi_fication / Hazard and Operability Study *DP&T : Design Pressure & Temperature
***HSE : Health, Safety and Environment
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@® DIGITs 7|2 9 7%

rot
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oS8 2 24 Tool 7HE

Basic Design ' D IVl 45015 X AXsY 2Ea

DIGITs »

AX|L| 0|2 Data T U A

Doosan
Integrated
Gasification
Intelligent design
Tools

L
—

Process
Simulation

Database

}

* DIGITs : DOOSAN Integrated Gasification Intelligent Design Tools 24
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0j|= Tool 7}

- Gasifier temperature : 1,530 °C

- Oxygen/Coal : 0.78 (As-Fired Base)
- Steam/Coal : 0.05

- Cold gas efficiency : 82%

- Flux/Coal : 0.11

- Flux Type : Limestone

27
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F(ASU) L Main Air Compressor(MAC) 45 0= Tool 7%

Doosan Heavy Industries
& Construction

Intercooled Air Compressor calculation model

Input data

Qutput data

Ist stage compressor

stream line 2

« MACO| 22 &H

Inlet temperature[K] 300.00 mass flow rate [kg/h] 3600.00
Inlet mass flow rate [kg/h] 3600.00 Exhaust pressure [kPa] 237.5696
Inlet pressure [kPa] 101.30 Exhaust temperature [K] 380.40
Pressure ratio 5.5 Power consumption [kW] 100.4280
isentropic efficiency 0.8300
gas constant [kJ/kmol K] 8.3140 2nd stage compressor
mass flow rate [kg/h] 3600.00
Composition mole fraction Exhaust pressure [kPa] 557.1500
Mitrogen, Ny 0.79 Exhaust temperature [K] 402.70
Oxygen, O 0.21 Power consumption [k\W] 103.8601
moisture, H;O 0.00
Argon, Ar 0.00 total power consumption | 204.2881
Carbon dioxide, CO; 0.00
Hydrogen. H, 0.00 Calculation
Helium, He 0.00

HEE 2 ALt
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® CCS ReadyE ¢|ct Water Gas Shift Reactor(WGSR) & 2! 2!

Syngas

Internal Cooling Il

Stage |

Stage Il

Stage 1

Stage 3 : Equilibrium Line

Interstate Cooling

G Conoeniralion [, Dry Baesis)

Reaction Temg, (1)

Doosan Heavy Industries & Construction

Stage Il

To Selexsol

Aspen PlusE 0| &

SYNGAS(IN)

SHIFT3

o3

« 300MW IGCC & 3tl d2 7|2} Intercooler?| £%F 0=

« =0 HI27| L CO°| &4 H3HEL2 98% Q.

. FQUHSA
CO + H,02 H, + CO,
COS + H,0 2 CO, + H,S
HCN + H,O = CO + NH,
30
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Tank Heating Coil

» Tank i RHE E235}7| #|o 2ast
289 7 A Coil2] %] Zo|/HY S €4
« Mg 7|7| : C|™ U Solvent X% &3 S

(1)
F. Il By

o
=
&=
#
(2)
'\-\_F’}
.
B B EaeN )
@ — |
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Tank Heat Loss & Heating Coil Calculation

1. LMIT SELECTION

1. TANE HEAT LOSS

Tanik Floor Heat Loss

2. ENVROMMENTAL CONDITION
bier f Terpenhim T
Wired Wzkocky

ok 'Wall Heaf Lozs
ek Aot Hasf Loss

L i |
Lo i

szelh

3. WOREIRG FLUD SELECTION

Requisd =iean S

Tolal Tank Heal Loss
. Required Stean Anownt

kel

| lagh

4. OPERATING CONDITION

Operphion Tamperaue

]

Fequied Cod ies

3 Fequired Coil Aies
Cinl Surfecn Tempershue Ji®

e

Fisquisd Hesling o

Leng ul

5 3]

Tanik Tupe

5|

Fiurd R

6. TANE INZAULATION DATA

raielon Typs

aisted YWl and Aol

Cone Rioo 11:4]

Ieaiebon MWalsdal

Ciavangsd pon

|

1 f]

[
|
| 1 ATATH|
I

150 &CPEE]

3izam Heai Transkn Cofficien
Tubz/Cod Dianizter dnnet Diansiei)

Tube ol Digrsts: ¢ Ouler Dignstsi!

0009

Faulng Resstance

(L0005

9. THERMI. FROPERTY

m
w2, ht, Ckcal

LIGILAL

WFOR

[enghy

/s

953 151651

2 ETAITS0RT

Specifc Heat

0 SETEEEATY

QETHI2E18E

Maccaly

kg'mi
e

I

AT

°

Doosan Heavy Industries
& Construction

Programed by H KOO in 1GCC Development Tean

Calculate!

Theameal Conductisby L
Thamsal Expareion Coeficient

10 STEAM PROPERTY Ter Highet Hey
Slepn el Temperpkow L

Themial Expareion Coeficient

Latert e

Tanko| 2|5 &
Heating Coil2| TtHHA

[ -

2 Al

At

At

Heating Coil2| Total Length #| 4t
Z|E Steam 27T A4t
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