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Chemical Production Facility




ChemCAD Process Flow Diagram
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|mporting Process Data

® Thermodynamic simulation software, such as
ChemCAD™ or Aspen Plus™, outputs a report
summarizing basic operating conditions for the process.

® EMISreads the report and extracts the information
necessary for the emission calculations.

® Any additional process specific information is noted by
the user (entered as ChemCAD™ Parameters) and
saved along with the process data.
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lmported Process Data

ChemCAD FiIe:|E:ICCEDATAIExampIESImttJEacidIStep_1 .dl:u:| -

Joh Hame:[J0B1

#of 5treams:|1§l l% - _ Print Streams All Specie:
¥ CC# Stream Mame Vapar Mass Flow Aurr] ity Density Source Type Starage Type Emmissian Type Casze Mame

Fraction (Ibsihr) (mass) (It
1 1|CH30H 0.00000) 10,23095020) 3204200 4849070 [ peaw Liguid v | |Edemal v || Transfer v | [ Heat reactants v
20 2|c4 0.00000) 40,45042180| S719560 3521650 | qpawliguid ||| None w ||| Mane v | [ Heat reactants -
33 0.00000) 1166395120 3232800 48.27400 |Heawliguid v ||| None w ||| Mane v | [ Mane -
44 000000 1168395120 32328000 4826080 |Hegwliguid v ||| None w ||| Nane v | [ Mane -
55 0.00000| 54,92644820) 5000800 3599890 |peaw Liguid v ||| None v || None v || Mone -
B 6 000000 52,11437110| 4879480 3748040 |peawliguid v | |MNone v || None v || None v
T 000000 52,11437110| 4879480 3748040 |Heawliguid v | |None w || Nare v ||| Mare -
8 8 0.00000) §2,11437110) 4879480 3734400 [ jpaw Liguid v ||| None w | [ Transter v | [ Heat reactants v
9 9 0.00000) §2,11437110) 4879460 3467160 | geaw Liguid v ||| None w || Mane v ||| Mane v
1010 0.00000| 6492674220 G818620) 3843620 | goawLiouid  w || None w ||| Transter v ||| Ragetion -
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“What-If” Parameters

® Emission controls
— Scrubbing

 global, per process step, or per source type

® Emission Factors
— EPA/CMA Average, Leak/No-Leak, Stratified
— ECVM
— Failed Devices
— Industry specific
— Equipment specific

ES99-0018



Emission Factor Interface

EPA Emission Factors (Ibs/hr)

i Mwerage Factors

i LeakMoLeak Factors

Save for Emission Calc. -

i_' Leak/MolLeak Average Factors

Stratified Factors

Equipment

YWalves (Leak)

Fump Seals (Leak)
Compressor Seals (Leak)
Felief Devices {(Leak)
Flanges (Leak)

Sampling Ports (Leak)
Walves (Mo Leak)

Pump Seals (Mo Leak)
Compressor Seals (Mo Leakd)
Felief Devices (Mo Leak)
Flanges (Mo Leak)
Sampling Forts (Mo Leak)

Gas

0.089920
0.0a0o0
353760
372020
0.082480
002630
0.0a110
0.00000
0189670
0.09830
0.0ao10
0.00330

Light Ligguid
0.13740
0.96140
0.00000
0.00000
0.08250
0.02630
0.00380
0.02640
0.00000
0.00000
0.00010
0.00330

Heawy Liguid
0.0004a0
0.85470
0.00000
0.oaoan
0.08250
0026320
0.0a050
002970
0.oaoan
0.00000
0.0ao10
0.003320
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Emission Estimations

® Stack
— Mass flow taken directly from model simulation (ChemCAD) report.

® Fugitive
— Utilizes an equipment configuration designed by the user, consisting
of valves, flanges, etc.

® Storage
— Minimal integration of the EPA’s TANK agorithm.
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Working & Breathing Loss Estimations

[Site Information | Tank Parameters

Remove Stream

Save for Emission Calc.

| adasuean

Step | Stream Tank Type Farameter File Mame Species Strearmn Temp. Location Hour In Effect
1 1 Wertical Fixed Roof YE10A10MICRPP Methanol 60.0 External 5
1 18 Wertical Fixed Roof W OREYDCWANG SulfuricAcid 60.0 Internal 22
1 B Wertical Fixed Roof WF33KEMNEDASP M-Butane 60.0 Internal 14
1 13 Wertical Fixed Roof WF 1 DY OCWANG MTBE G0.0 Internal o
2 23 Wertical Fixed Roof WE33XBMNYDASE MTBE G0.0 Internal =
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Working & Breathing Losses Tank Editor

[=23 Working and Breathing Losses [E: Working and Breathing Losses =] E3
File Theme File Theme
 EICIENET B NEY
o b4

rTank Description | |/Tank Description |
|/Tank Dimensions |/Tank Characteristics fTank Dimensions |/Tank Characteristics
Shell Height (ft) |20 - Paint

Shell ColorShade White White -
Shell Diameter {ft) 5 =

& Shell Condition Good -

Avy Ligquid Height (fy |15 =

Roof
Mazx Liquid Height (ft) |1 a ',%{ Roof Type Dome -

Roof Height (ft) [ =
Heated Tank TRUE - Dome Roof Radius (ft) |5 =
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Species Editor

ChemCAD™ ChemCAD™ Other Process

Standard User-Added Simulation
Components Components Programs
I |
h 4
EMIS
Standard
Species List
v v v
Transport & Emission Sensitivity
Diffusion Compliance Analyses
Model Forms
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Standardized Species List

@ Builtintool for developing and maintaining a standard
list of chemicals and properties including:
— Name
— Formula
— Molecular Weight
— CAS#
— Alias (Other common names)
— Link to chemical used in other programs, such as ChemCAD or
T&D Modél.
@® Can be expanded to include additional physical
properties or other relevant information.
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Species List Editor

(What If? | Data Analysis | Database Admin | Database Search | i@ Species Editor | Import ChemCAD |

<< m-ox 38  how oo
10 [+ 2 hi E CAS FORMULA Rty OSL | CCMDE ORIG_DATE UPDATE_DATE
1 1|Hydrogen 1232.740 Hz 2.0z 128 1 224401 1:55:00 P 224401 1:55:00 P
pi 2 |Mitrogen TI27-370 Mz 28.01 184 a5 /2401 2:15:01 PM 824404 Z:15:01 PR ||
K] 3| Owygen 7782947 oz 2z 183 a7 2/24/01 1:55:00 P 224401 1:55:00 P
4 4|Chlarine 7782605 (v 7091 102 105 22401 1:55:00 Fhd 224401 1:55:00 Phd
4] & |Aluminum 7420.00-5 Al 26,082 -1 -1 22401 1:55:00 P 224401 1:55:00 P
] &|Sodium 7440.23-5 Ha 22.00 -1 are 224401 1:55:00 P 224401 1:55:00 P
7 7| sulfur 7704340 =] 26651 -1 -1 2/2401 1:55:00 P /2401 1:55:00 P
a 2|Methane 7482.8 CH 16.04 17 2 2/24/01 1:55:00 P 224401 1:55:00 P
2] 9 |Ethane T4aa0 C2HE 20.07 -1 ] 22401 1:55:00 Fhd 224401 1:55:00 Phd
10 10|Ammonia TEEGA1-T HIM 17.03 -1 63 22401 1:55:00 i /24401 1:55:00 P
11 11| Acetylens T426.2 C2HZ 26.04 -1 -1 224401 1:55:00 P 224401 1:55:00 P
12 12 |Ethene 74861 C2H4 28.08 12 2z 2/2401 1:55:00 P /2401 1:55:00 P
13 13 |Ethylene Oxide 75-21-8 C2H40 44.05 1 120 2/24/01 1:55:00 P 8/24/01 1:55:00 Fh | w|
Hame: |Ethene | Molecular Weight: |28.05| gimole
Formula: | C2H4 | ChemCAD ID: 22
CAS Number: |74-85-1 ] OSL ID: 18
Alias: Aceteng - m

Record 12 of 167
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Flexible graphical analysistools

® Several displays were developed for specific
analyses.

® Moving towards a more generic wizard format to
Increase flexibility.

@ Current development includes break down of
emissions by source type (point, fugitive, storage).

. ______________________________________________________________________________________________________________________________________|
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sensitivity Analysis: Emission Factors
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Export Emission Profiles

® Transport & Diffuson Model

® Federal and state regulation forms for emission
Inventory compliance.

. ______________________________________________________________________________________________________________________________________|
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Software Requirements

@ Java - platform independent
® Oracle (limited functionality with Microsoft Access)

. ______________________________________________________________________________________________________________________________________|
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Current Capabilities

Stack, fugitive, and storage emission estimations

Import of process data from thermodynamic simulation
software

“What-if” parameters for emission controls and
emission factors

Standard specieslist
Flexible graphical analysistools

Export of hourly emission ratesto Transport &
Diffusion Model
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Future Devel opment

® Automate export of emission profile to federal and state
regulation forms for emission inventory compliance.

® Expand emission factors to include equipment & process
specific factors.

@ Expand emission estimation to include additional
sources, such as waste ponds and research facilities.

® Enhance database management and query functionality.
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