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® Develop and demonstrate a modeling framework that
allows technology component models to be assembled
Into an advanced power plant design whose performance,
emissions and cost can be simulated and modified ina 3-D
virtual engineering environment

Develop and demonstrate the capability to utilize and link
a hierarchy of component models of different levels of
complexity suitable for different applications ranging from
preliminary design to detailed plant design




* Utilize the VE-Suite virtual engineering environment developed
by ISU to link, simulate and visualize user-defined models of
advanced power systems

Utilize the Integrated Environmental Control Model (IECM)
developed by CMU to provide initial simulations of complete
power plants employing combustion- or gasification-based
designs with near-zero emissions

Later, utilize other models in place of IECM components to
demonstrate an integrated modeling hierarchy




The IECM




® A desktop computer model
developed for DOE/NETL Integrated

. - _ Environmental
* Provides preliminary design Control

estimates of performance, Model

emissions, costs and uncertainties: | tarbonsequestration Edition
= PC, NGCC and IGCC plants
= Emission control systems

= CO, capture and storage options
(pre- and post-combustion, oxy-
combustion, transport, storage)

® Hundreds of users worldwide

[ECM-c= 502 (2] 2005, Sarnegie Mellon University
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PC plant with post-combustion capture

PC plant with oxyfuel combustion

NGCC plant with post-combustion capture

|GCC plant with pre-combustion capture




MNew Session

Plant Type:

Combustion (Boiler)




PC Plant with CCS

EPE Case Study™®

Conhfigure Plant Set Parameters T Get Results

Configuration: |§dUSEr Defined=

. ~No Fly Ash Co-Disposal (C5)
Combustion Controls

Fuel Type Coal A

MOx Conirol momne

Post-Combustion Controls
MNOx Conirol Hot-Side SCR

Particulates Cold-Side ESP Wﬁ
S02 Comirol  |\wet FGD -+ ' I‘] iy ' : J
—

Mercury Mone
CO2 Capture | Amine System

Solids Management

“ sqmmmar | To

Storage

Flyash Disposal |10 Wixing
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Oxyfuel Plant with CCS

Eﬂuyfuel Case Study*

Configure Plant Set Parameters T Get Results

Configuration: [<User Defined-

) ~No Fly Ash Co-Disposal (FGR)
Combustion Controls

Fuel T}IPE Coal A

NOx Conirol In-Furnace Cantrals

Post-Combustion Controls Recycle
MOx Conirol mone to APH

to Atm.

Particulates | Cold-Side ESP '_l .
S02 Comrol  |wyetFGD — " :l : ,j :' :
—

Mercury Mane J
i |
l

CO2 Capture  |02-C0O2 Recycle

}
to Atm.
Solids Management
|

“ s | Ta
Flyash Disposal | 1o Mixing Storage
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NGCC Plant with CCS

P2 NGCC Case Study

— Copre P |

Set Parameters Get Results

Post-Combustion Controls

Configuration: |MEA Scrubber

NGCC CO2X Confisuration

To
Storage
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|IGCC Plant with CCS

PR 1GCC Case Study*

Configure Plant Set Parameters Get Results

Configuration: I Sour Shift + Selexol

-IGCC Base Configuration

Gasification Options

Gasifier: Texaco (Cwyoen-hlown)
Gas Cleanwp: | Cold-gas -
CO2 Comtrol: [SourShift+ Selexol v |

Combustion Controls
MNOx Conirol: iNnne

Solids Management

Slag: ]Landﬁn
Sulfur: 15ulfur Recovery

To
Storage

E.S. Rubin, Carnegie Mellon




Specify Fuel Properties

(GCC Case Study* _|— _||:| il
Contigure Plant | Set Parameters Get Results

r
Air Bulfur Bx-Prod.
Crrerall PlantT Separation Remaval CO2 Capture | Fower Blo ckT W amt T Atack

— Cwirent Fuel —Fuel Databases
Mame: | Default Fuel: Appalachian Low Sulfar
Rank: |Elitumjnnus Rank: Bituminous

Source

Source: |Def'ault model default fuels mdb (o'progra~l'decm w

Composition (wi%o as received) and [ | Show All Plant Types
Higher Heating Value (BiwTh)

Tot %o: |1nn.u

| | Show All Fuel Types Open

Datahaze
Property Yalue save For All... Property | Yalue

Heating Value 13260 |_ Plant Types Heating Value 1.308e+H14 Hew

Carhon 7381 I— Fual Carhon 7174 Datahass
Hydrogen 4 28 Hydrogen 4420
Oxyzen 5.4 S Tn Oxyzen a.0%0 Tae

Chlorine 0.0& Daatahase Chlorine 7.000e-02 This Fuel
Sulfur 213 Sulfur 0.6400
Nitrogen 1.42 Use Diefault Nitrogen 1.420 Delete

Ash 7 24 Lizh Properties Ash 0790 Thiz Fuel
Moisture 5.05 _ Moisture 5630
Dz A_Sh Plant Type <A pug
Froperties Fuel Type Coal

Wiewr fzh
Froperties

Process Type: |10 Properties

E.S. Rubin, Carnegie Mellon




IGCC Case Study* _ 0|

Configure Plant Set Parameters Get Results

F
Al Crasifier Sulfir Bxr-Prod.
DveraJlPlantT Fuel T e birea Removal CO2 Capture W Tt T Stack

Title i Tne Value Min Max Default
1 raz Turthine/enerator
2 |Gas Turhine Model GETFA+ w GE TFA+e

3 Wﬂj :4} 05 ) cale
E Mo, of Gas Tuthites ) 2 - 2
et 00 ) cale
Turbine Inlet Temperature 2420 calc
Tuthine Back Pressure 2.000 ! 2.000
& diabatic Turbine Efficiency % 95.00 ! 95.00
ShaftiGenerator Efficiency % 98.00 ! 9&.00
Ait Compressor
Pressure Ratio (outlet/inlet) ratio 15.70 1570
& diabatic Compressor Efficiency % 70.00 ! ¥0.00
Ambient Air T emperatiare deg F 7700 Fr.on
Ambient Air Pressure paia 14.70 1470
Combustor
Combastor Inlet Pressure peia 2940 ! 2540
Cottbustor Pressure Drop paia 4.000 ! 4.000
Excess Air For Combustor % stodch. 1778 i cale

Process Tvpe: |piuer Block ﬂ

2. ateam Cyele 3. Emdz. Factors 4, Fetrofit Cost 5. Capital Cost A, 0&M Cost




=

Configure Plant Set Parameters Get Results

F -
B Crazifier o By-Prod.
Orregall PlantT Fuel T Separation Bemawral D02 Capture | Power Block et T Stack

Title i Inc YValue Klin Blax Default
Gagifier Area
Gagifier T emperatiare “F 2450 2440
Gasifier Pressure psia 615.0 B15.0
Total Water or Bteam Input mol H20 mol © 04419 . cale
Dmrgen Inpat from A30 ol O2fmol 0.4550 . cale
Total Catbon Loss % 3
Sulfiar Loss to Solids % 0.0 . cale
Coal Ash in Raw Grngas % 0.0 . cale
FPercent Water in Slag Sluice % 0.0 : cale
- — —
Humber of Operating Trains \ 2 \ Cale
/.

Humber of Bpoe Trains / 1
N”®

Ngumqmmhmun—

- 1

Eaw Gas Cleanup Area
Patticulate Remowal Efficiency

FPower Reguirement

Process Type: ITE:.::.cn

1. Petformanice 2. Byngas Cat 3. Retrofit Cost 4. Capital Cost 3 0&M Cost




EIGCC Case Study* — | [ |£|
Configure Plant | Set Parameters Get Results

F L
Adr Crasifier aulfur Bx-Prod.
m Fuel T Separation Area Remaval DO Capture | Power Block Tlamt T Atack

Title i Une Value Rlin Max Defauli

Year Costs Reported 2000 - 2000
Constant or Current Dollars? Constani ¥ Constant
Fixed Charge Factor (FCF) fraction 0.1480 . cale
Dizcount Rate (Before Taxes) fraction 0.1030 : cale

O, specifi all the following:
Inflation Rate Y5y 0.0 . cale
Plant ot Project Book Lifs yeats 30.00
Feal Bond Interest Rate % . 0.000
Eeal Preferred Btock Return % : &.500
Eeal Common 3tock Return % : 12.00
Percent Debt £ . 4500
FPercent Equity (Preferred Stock) % . 10.00
Fercent Eeuity (C oot Stock) % : cale

|
— | [ D (S U e B R e

=
¥

o
Ll

o
£-

Federal Tax Fate ¥ 3500
State Tax Rate % . 4,000
FProperty Tax Rate % : 2.000
18 |[trvestment Tax Credit ¥ . no

o
tn

ot
h

(=]
-1

Process Type: | nerall Plant j

i 1. Diagratm 2. Performance A 3. Financing




Get Results for Overall Plant

P& IGCC Case Study*

Configure Plant Set Parameters 1

Aar Gasifier ‘ Sulfur

Separation Ares Removal ‘ COZ Capture | Power Block

IGCC Sowr Shift CO2 Config

Gasification Options !
Gagifier: Texaco (Oxygen-hlowmn)
Gas Cleanup: Cold-gas

C0O2 Contrel: Sour Shift + Belexol Air

—a—"

Post- Combustion Controls .
NOx Conirel: Mone

slag: Latydfill

To
Starage

Solids Management |

/ 2 Performance / 3. IMass [nfOut / 4 (Gas Emissions / 5. Cost Summaty /

E.S. Rubin, Carnegie Mellon




ase Study ™ -
IGCC C Study* X

Configure Plant | Set Parameters T Get Results
P
At Gasifier Sulfur Bx-Prod.
E Fuel T Separstion T Area T Femaoval CO2 Captute | Power Block Memt

Flow Rate Flow Rate
(ton/hr) Plant Ouipuis (torhr)

Plant Inputs

Coal 1954
il 06657
Hatural Gas no
Petroleum Coke no
Other Fuels 58A0e-02
Total Fuels 1961

Slag 1242
&sh Disposed 0an
Other Bolids Disposed 0an
Particulate Emissions to Adr 2.591e-03
Captured CO2 4649
By-Froduct AszhEold 0an
By-FProduct Gypeum Jold 0a
By-Product Sulfar Sold 3734
By-Product Sulfuric Aecid Sold 0a
Total Bolids & Liguids 4872

Litnes/Litve stone 0o
Sothent no
Aanthionia no
Aotivated Cathon no
Other Chemdcals, Solvents & Catalyst 4 256e-03
Total Chemicals 4 856e-03

ot |
=t =R e B R U
ot |

et =R e B R

—
b

See Tab #4 for Tofal Gases

ot
[ ]

(-

L7
e
L4

(-

ki
e
ki

—
tn

Frocess Water G225

(=1
T

Process Type: | nprall Plant j

i 1. Diagram 2. Performance W EELRHaIbS 4 Fas Emissions 3. Cost Susumary




Results for Plant Costs

B 1GCC Case Study*

Configure Plant | Set Parameters T Get Results
F
Air Gazifier aulfur
W Fuel T Separation T Area T Femowal COZ Capture | Power Block

Capital Capital
Technology Required Required
(hI$) ($/KW-net)

Air Beparation Uit 160.2 3261
Cragifier Atea 2428 494 1
Particulate Control n.ao 0.o
Sulfur Control a4.38 110.7
Mercury Control n.o 0.0
T2 Capture 14349 29248
Powrer Block anon.4 G11.4
FPost-Combustion NOx Control 0.0 0.0
Subtotal 8901 .6 1835
Emdssion Taxes n.ao 0.o
Total 8901 .6 1835

L=RI - - S R ]

]
=

(=
[

=
(]

o
Tk

(]
da

15

Process Type: Iq}vm all Plant Costs are in Constant 2002 dollars.

3. hlass InCat 3. Total Cost f. Cost Sumumary

E.S. Rubin, Carnegie Mellon




Results for Specific Components

Configure Plant Set Parameters

|

Air Sulfur
O""“”lm‘w 1ige] W Separﬂh\:m} Removal 1

coz Capturel Powrer Block

Cold Gas Efficiency, HHV

Raw) Gas
Quench

Temperature In (deg. F) Wastewates
Coal In (tonhs) E’ﬂj
Water In (tonshr)
Oxidant In (tondhr)

Discharge

Shaice Water (tontht)

Quench Water

Temperature Out (deg. F) 5000
Pressure Out (psia) 5720
Syngas Out (tonthe) 4578

Wet Slag (tonthi)

Process Type: ‘ J

4. O&M Caost

3. Capital Cost

5. Total Cost

Configure Plant Set Parameters

Air W Chasifier W SHulfur 1

Ol Plant} Fiel 1 Sep;ahon Area Removal

Ey-Prod.

Fower Block Mgt

Steam (tonh)

High
Temperature
Reactor

Temperaturs In (deg F) 3000
Syngas In (tonthr) 457 8

ProcessTye: |1 Water Gas Shift Reac ¥ |

Lows
Temperature
Reactor

_o_-

Temperature Out (deg. F) 1010
Syngas Out (tondhe) 6122

‘1, Water Gas Shift Reactoy

4 0&M Cost
2. Selexol CO2 Capture

5 Total Cost

E.S. Rubin, Carnegie Mellon

B 16CC Case Study™

Contigure Plant

Set Parameters ] Get Results

Crverall Plant} Fuel 1

Adr
Separation

1

Gagifier
Atea

By-Prod.

1 oo Capture} Power Block Memt

Temperature In (deg. F)
Prezsure In (psid)
Syngas In (tonshe)

Iakeup Solvent (Ib/he)

Ilakeup Catalyst (lhihe)

Process Type: 3]

1ite Temperature Out (deg. F)
Pressure Qut (psia)
Syngas Out (bonthe)

Iakeup Catalyst (cu fifhe)

Beavon
—— = Stretford

Plant

3734 Flue Gas Out (ton'hs)

Configure Plant Set Parameters

4. O&M Cost 5. Total Cost

Crverall Plantl Fuel 1

it
Sepatation

Gagifier Bulfur
Atea

By-Prod.

Rethoval W COZ Capture Mgmt

At Compressor

Heated Syngas
Temperature [n (deg. F)
Pressure [n (psid)
Syngas In (tonfhr)

Syngas

Temperature [n(deg. F)
Pressute [n (psid)
Syngas In (tonfhi)

Temperature [n(deg. F) 77.00
Adr In (lonhe) 3203

.

Hot Water

Gias Turhine

Temperature Out (deg. F)
| Flae Gas Out (ton'he)

Gas ™\
Turbkine

Combustor:

Process Type: |

=

/ 2. 3T Diagram

3. 3yngas

4. Flue Gas 3. Capital Cost 6. O&N Cost 7. Total Cost.




VE-Suite




® Key Features
Comprehensive graphics capabilities
Supports a hierarchy of component models
Extensibility for component models
Platform independence
Distributed computing
Multiple disciplines

® Software Packages
VRJuggler
Kitware’s Visualization ToolKit (VTK)
Open Scene Graph
CORBA compliant libraries (ACE/TAOQO)
wxWidgets




The VE-Suite Framework

User
Interface

conductor

ve-suite R
Computational Visualization
Engine ~ Engine
xplorer

ve-open

E.S. Rubin, Carnegie Mellon




Connecting Models to VE-Suite

Model “A”

Cmptt Graphic User
Objects Interfac

O O O

ve-open

E.S. Rubin, Carnegie Mellon




Connecting Models to VE-Suite

Model “B”

Computation: Graphic - User
Code Objects Interface

‘ ‘ ‘ \ o plugins

software
engines

ve-open

E.S. Rubin, Carnegie Mellon




Recent Developments




Cooperative effort between CMU and ISU

Approximately 35 IECM component model plug-ins
as options for configuring complete power plants

IECM re-coded using standardized interface protocols

All engineering and cost calculations are done in
IECM: current 3-D visualizations are illustrative

VE-Suite reports all inputs and outputs; all
quantitative results in VE-Suite are “live”




2-D Interface
& keyboard
controls




[llustrative Applications to
Advanced Power Systems




ETTRE=TEY

File Edit Connection Execution Help

-] COMRUSTION
- fecr

[ mee
LOOPER

WE-Conductor Skatus




I YE-Conductor

File Edit Conmeckion Execution  Help

-0 COMBURSTION

=B ecc

] tools {common)
] AsSU

] power block

] gasifier (GE quench
] summary

] S reCOYery

] tools {syngas)

] fuel {coal)

] fuel {nat gas)

] byproduct {(CO2)
1 Initialization

] hydrolyzer

] COZ (selexol)

] WGS

LOOPER

-8| -10] x|

WE-Conduckar Skatus




8l =18l |
Iﬁ Edit Connecktion Sw-- R

Hew Chl+h Open File dialog

Open .. Chrl+0 Laak, ir: I ) Plant Corfigurations
Save Ckrl+5

Save as ., Ckrl+Shi IEioC {GE quench) with 55,0k
- quench},nk

Prink Setup ..
Primt Preview Ckrl+shi
Brimk .. (| o

Recent

it Chrl+Cy

©
] tools (s
] Fuel {co .
] Fuel {na
] byprod | EERREEN
] Initializ
] hydroly -
] CO2Z (se g

] WGS My Computer

EOOUEE File name: IIGEE [GE quench).nt j Open I

Files of type: [Metwark files [*.t) | Cancel |

[~ Open as read-only

&




Il ¥YE-Conductor ﬂgl ;IEI EI

File Edit Connection Execution Help

-] COMBTSTION

=B e

] tools {common}
] ASU

] power block

] gasifier {GE quench
] summary

] S recovery

] tools {syngas)

] Fuel {coal)

] Fuel {nat gas)

] byproduct {CO2)
] Initialization

] hydrolyzer

] C02 {selexol)

] WGS

LOOPER

WE-Conductar Skatus




Power Block Performance Inputs

I YE-Conductor

Fle Edt Connection Execution Help

535 Turbine | Steam Cycle I Gas Turbine Retrafit Cosk I 1GCE Pawer Capital Cost | 1GCEC Power CORM Cost |

-] COMBTSTION

=B e

] tools {common}
] ASU

] power block

] gasifier {GE quench
] summary

] S recovery

] tools {syngas)

] Fuel {coal)

] Fuel {nat gas)

] byproduct {CO2)
] Initialization

] hydrolyzer

] C02 {selexol)

] WGS

LOOPER

Gas TurbingjGenerakor

Gas Turbine Maodel

Ma. of Gas Turbines {integer)

Fuel Gas Moisture Content (vol 960
Turbine Inlet Temperature (degF)
Turbine Back Pressure (psia)
Adiabatic Turbine Efficiency (%)
ShaftiGenerator EFficiency (%)
Air Campressar

Pressure Ratio (outletfinlet) (ratio)
Adiabatic Compressar Efficiency (96)
Combustor

Combustor Pressure Drop (psia)

Excess Air For Combustor (% stoich. )

[ override cale value

[T override cale walue

[ override calc valle

|'-.-'E-Cu::nu:|uu:t|:|r Skatus

QK | Zancel |
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Gasifier Performance Inputs

B ve-Conductor _ioix]

File Edit Connection Execution Help
Texaco Gasifier Perfarmance |Parameters | Syngas Ouk | Texaco | Texaco Gasifier Retrafit Cost I Texaco Gasifier Capitz 4 | "I

-] COMBTSTION

=B e

] tools {common}
] ASU

] power block

] gasifier {GE quench
] summary

] S recovery

] tools {syngas)

] Fuel {coal)

] Fuel {nat gas)

] byproduct {CO2)
] Initialization

] hydrolyzer

] C02 {selexol)

] WGS

LOOPER

Gasifier Area

Gasifier Temperature (degF)

Total Carbon Loss (96)

Sulfur Loss ko Solids (%)

Coal Ash in Raw Syngas (%)

Percent Water in Slag Sluice (%)
Mumber of Operating Trains {integer)
Murber af Spare Trains (integear)
Raw Gas Cleanup Area

Particulate Remaoval EFficiency (%)

Power Requirement (3 Mo

[~ owerride cale value

[~ owerride cale valus

[~ owerride cale valus

|1 i vl [ override calc value

=~

™ owerride cale value

[~ override calc value

|'-.-'E-Cu::nu:|uu:t|:|r Skatus

E.S. Rubin, Carnegie Mellon
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|GCC Plant Visualization
(270 MW, )




Increase Plant Size

I YE-Conductor

T ————

Gas Turbine | Steam Cycle | Gas Turbine Retrofit Cost | 1CC Power Capital Cost | 16CC Pawer 0&M Cost |

-] COMBTSTION

=B e

] tools {common}
] ASU

] power block

] gasifier {GE quench
] summary

] S recovery

] tools {syngas)

] Fuel {coal)

] Fuel {nat gas)

] byproduct {CO2)
] Initialization

] hydrolyzer

] C02 {selexol)

] WGS

LOOPER

as Turbine/Generator

Gas Turbine Model

Mo, of Gas Turbines (integer)

Fuel Gas Maoisture Content (val %)
Turhing Inlet Temperature (degF)
Turbine Back Pressure (psia)
Adiabatic Turbine EFficiency: (%)
Shaft)Generator EFficiency (%)
Air Campressor

Pressure Ratio {outletfinlet) {rakio)
Adiabatic Compressor EFficiency (%)
Combustor

Cambuskar Pressure Drop (psia)

Excess Air For Combustar (%% skoich.)

[T override calc value

[ override calc valus

[T averride calc value

|'-.-'E-Cu::nu:|uu:t|:|r Skatus
oK | Cancel |
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|GCC Plant
(800 MW, .,)




Il ¥YE-Conductor

File Edit

-] COMBTSTION

= oo

] tools {common}
] ASU

] power block

] gasifier {GE quench
] summary

] S recovery

] tools {syngas)

] Fuel {coal)

] Fuel {nat gas)

] byproduct {CO2)
] Initialization

] hydrolyzer

] C02 {selexol)

] WGS

LOOPER

Connection  Execution  Help

-8l 10l x|

-

Action

Add Tag

Add Link Connector
Edit Tag

Delete Link Canmnector
Delete Link

Delete Tag

bel Module

Show Madule Descripkion
Show Module Resulk
Faraifiew 30 Result
Showe Link Conkent
Financial [ata
Geometry Config

WE-Conductar Skatus
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File Edit Conmeckion Execution  Help

-0 COMBURSTION

=B ecc

] tools {common)
] AsSU

] power block

] gasifier (GE quench
] summary

] S reCOYery

] tools {syngas)

] fuel {coal)

] fuel {nat gas)

] byproduct {(CO2)
1 Initialization

| M

WE-Conduckar Skatus
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File Edit Connection Execution Help

-] COMBTSTION

=B e

] tools {common}
] ASU

] power block

] gasifier {GE quench
] summary

] S recovery

] tools {syngas)

] Fuel {coal)

] Fuel {nat gas)

] byproduct {CO2)
] Initialization

] hydrolyzer

] C02 {selexol)

] WGS

LOOPER

WE-Conductar Skatus




IGCC w/CCS
(740 MW,.,)




IGCC w/CCS Flyby

E.S. Rubin, Carnegie Mellon




Result Summary - All Modules

d
1lfur S5old
lfuric Aci

Liou




Result summary - All Modules

Total Capital Cost
$/kW)

Cost of Electricity
($/MWh
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File Edit Connection Execution Help

=Wl Open File dialog

El-E CoRBUSTION
1 F

] Foc : ;

" aph - n:n:nml:nustlan_espfgd.nt

combustion_nodew.nk

Look, in; I I CMU_networks

] Comimon

1 Fgr Recent u:u:uml:uustiu:un_su:resngd.nt

] fot = combustion_sdff.nt

3 :'ilr Sepa igu:u:_tex_l:uase.nt

Y dry igu:u:_tex_su:uur.nt
ngcc_abec, nk

©
Y plt De
] wet ngn:u:_nu:u:lev.nt
] sum
] ABCC
: ty Documents
Coal
] Fash
] NGas g
] cesp
Carbon 5 My Computer
] hscr
] Init pr .
. File name: I
sncr

] tprt

Files of bype: I Metwark, files [*.nt)

[T Open az read-only

ICDnnected ko Executive

|\-'E-C0nl:|uctcnr Skatus
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File Edit Connection Execution Help

=}l Open File dialog

BB COMEBTRSTION

1 F

: :T:h cumbustiu:un_espfgd.nt

1 Common - cumbustiu::n_nu:ndev.nt

1 For Recent n:n:nrnl:nu::tin:nrn_::n:re::|:|F|;|I:I.nt

] fot =] combustion_sdFf.nt

: :Iilr Sepal ign:n:_tex_l:nase.nt

1 dry igu:u:_tex_su:uur.nt

| plt ng-:u:_al:u:u:.nt
ngec_nodey. nk

Look: ir: I ) CU_networks

©
De
] wet
] sum
] ABCC
] bash
] Coal
] Fash
] NGas ﬁ
] cesp
] Carbon 5 My Computer
] hscr
] Init
] sncr
] tprt

ty Documents

File name: Icumbustiu:un_su:respfgd.nt j Open
=

| Oe=n |
Cancel |
A

Filez af type: I Metworl: files [*.nt)

[ Open as read-only

Connected to Executive

WE-Conductor Skatus
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NGCC Plant
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NGCC Plant w/ CCS
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Link and import CFD components and graphics

Standardize and test array of elements to be passed
petween component models

_ink and import vendor component graphics and
ayouts to VE-Suite

ncorporate IECM uncertainty analysis tools and
graphical outputs




* Automate development of reduced form models to
facilitate faster computation and ease of use

Source: M.Bockelie, REI, 2004




Thank You

rubin@cmu.edu




