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Technical Progress Report (2nd Semi-Annual)

Cooperative Agreement No. DE-FC21-92MC281_.8
Reporting Period: 4/01/93 - 09/30/93

PROJECT OBJECTIVE

The objectiveof this proposedprogramis to evaluatethepotentialof rotatinggas-liquidconta_ors

for naturalgas processingby expandingthecurrentlyavailabledatabase. This expansionwill focus on

applicationof this technologyto environmentsrepresentativeof those typically encounteredin naturalgas

processingplants. Operationalandreliabilityconcernswill be addressedwhile generatingpertinent

engineeringdata relatingto the mass-transferprocess.

WORK TO BE PERFORMED THIS REPORTING PERIOD

• Complete all negotiationsand processingof agreements.

s Completeassembly, modifications,shakedown,and conductfluid dynamicstudies using the
plastic rotarycontactorunit.

s Confirmationof projecttest matrix.

s Locate, andtransportan amineplantand dehydrationplant.

WORK ACCOMPLISHED THIS REPORTING PERIOD

Task,,.1. NationalEnvironmenta!poli_ Act

This task was completed.

, Task 2. Field ExperimentalSite Selection

Mr. L. Upshawof Northern IllinoisGas Company was contactedas partof oureffort to locate a

- potential field test site for the high pressureFligeeTM Unit (China unit). Mr. Upshawindicatedthat they

mightbe interestedin providinga site for dehydrationtesting, eithera slip streamor a small well. Their

aquifernaturalgas storage facility produces70 to 80 MMSCFD at an inletpressureof 250 to 340 psia and

temperaturefrom 40° to 50°F. Individualwells rangefrom I to 2 MMSCFD flow rates. NorthernIllinois
o

Gas's involvementin the programdependson the results of IGT'sstudies, the fit of this technology to their

operatingconditions,the fit of this applicationto our researchprogram,andultimatelythe approval of the

Technic_dManagementCommittee.
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IGThas also contactedMaratlmnandTexaco andwill continueto search for otherpotentialsite

hosts. The final decisionwill be madeby the projectTechnicalManasementCommitteewhich consists of

DOF,/METC,GRI, site host, Glitsch, andIGT. Glitsch andIGT are thenon-votingmembersof this

c_nmittee.

Task 3. FieldEx_rimental Skid UnitD_'mn _,nd PreliminaryEconomicEvaluations

This task was inactive.

T_k 4, project Review

This task was inactive.

Task 5, InformationRmuiredfor NEPA. Field Sit#

This task was inactive.

Ta_k 6. Fluid Dynamic Studies

Preparationof the facilities (electrical,heating,andplumbing)is continuing. Duringthis period,

assembly of the plastic rotarycontactorunit was initiated. The unitis approximately95%complete. IGT

has requestedandreceivedapprovalto issue purchaseordersfor the variablefrequencydrive andblower

requiredto completethe mechanicalassembly of theplastic rotatingcontactor. Whenthis equipmentis

received andthe dataacquisitionsystemarrivesfrom Glitsch, shakedownandcalibrationof this unitwill

be conducted.

T_kT, M_s-Transfer CoefficientStudies

The mass-transfercoefficient experimentsto be conductedunderthis programwill be done using a

high pressureHigeeTM rotarycontactorknownas the "ChinaUnit". Differentsized ,_orsare used in this

unit to changethe flow capacities. Generalinformationon this unit is given inTable 1.

Table 1. GENERALINFORMATIONON GLITSCH'S"CHINA UNIT"

MaximumOperating Pressure 1000 psig
PotentialGas Compositions Natural gas with sulphurcompounds
LargeRotor

MaximumGas Flows 1.0 MMSCFD (41,667 SCFH)
MinimumGas Flows 0.25 MMSCFD (10,042 SCFH)

SmallestRotor
MaximumGas Flows 0.024 MMSCFD (1,000 SCFI-I)
MinimumGas Flows 360 SCFD (15 SCFH)



ContractorReports Receipt Coordinator Technical Progress Report (2nd Semi-Annual)
Page 3 Agreement No. DE-FC21-92MC28178

This unithas beenoperatedat minimumgas flow forthe smallest rotor,i.e. 15 SCFH, however

operationat this level is not recommended.We anticipate designingour experimentsto operateat or above

25% of minimum capacity for the rotorsize used.

DehydrationStudies. It is anticipatedthat these experimentswill be conductedusing TEG and NFM

solvents. Bids were requestedfor both a 0.5 and 1.0 MMSCFD glycol dehydrationunitsfrom Olitsch

Package Plants, Sivails, Inc., B. S. & B. EngineeringCompany, Inc, Petrofab, and Smith Industries. Bids

receivedthus far for new plants rangefrom$10,000 to $ 35,000 dependingon solvent regeneration

requirements. The higherthe purityof solvent the greaterthe cost. These bids are beingevaluatedbased

suitabilityof the equipmentto this programas well as cost.

BulkAcid-CrasRemoval. It is anticipatedthata chemicaland a physical solvent will betested in the China

Unitunderthis subtask. Table 2 showsa comparisonof some of the propertiesof MEA, DEA, DGA, and

MDEA. Gas processingsimulationswere conductedfor MDEA, DEA, and MEA using Texaco Chemical

Company's"QuickTreatTM:Gas TreatingPreliminaryEvaluationProgram." This is not a rigorous

equilibriummodelfor detaileddesignof a plant,however itdoes provideuseful informationfor determining

gas processing strategies. The subqualitygas processingsystem IGT is developingwill be designed to

handlegas containingup to 15%CO2 and 5%H2S for a maximumtotal of 20%acid-gas in the feed. This

compositionis higherthen the typicalrangefor use of chemicalsolvents butfor researchflexibilitywe

want to cover the compositions of the majoriiyof the reservesin the U.S. containing acid gases. Figure 1

shows QuickTreatTM'sestimationof solventflow rate versussourgas flow rate for a plant operating at

1,000psia with the above gas composition. Figure2 shows estimationof reboilerduty underthe same

conditions. FromTable 2 and Figures l and 2 it is apparentwhy MDEA is becomingpopularfor gas

processing. Comparedto the other amines,MDEA has manyfavorable propertiesincludin_better

corrosioncharacteristics, lower solventcirculationratesand lowerreboilerduty. We anticipateusing

MDEA as the chemicalsolvent and NFM as the physical solvent in the bulk acid gas removalstudies with

the China Unit. AppendixA contains inputs used for QuickTreatTM. Appendix B contains some a

summaryof calculationsand AppendixC has the outputfrom the program.

- Anotherrequestfor info.r.r.r.r.r.r.r.r.r.rotationon availabilityof amineand dehydrationplants was madeto seven

' GRIadvisors. Mr. Pat Knightof Texaco locateda 10gpm amine plant. Mr. Knightis currently

investigatingthe conditionand availabilityof thatplant.
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Table 2. TYPICAL OPERATINGCONDITIONS AND DATA FOR AMINES

............ ....... DF A VGA

MolecularWeight 61.08 105.14 105.14 119.16

Boiling Point,°F 338.9 516.2 430 477 ,

Freezin8Point,°F 50.9 82.4 9.5 -9.3

Density, lb/gal _ 60°F 8.48 9.09 8.82 8.68

SpecificHeat (_ 60°F Btu/Ib/°F 0.608 0,600 0.571 0.535

Thern_ Conductivity,

Btu/[(h-sqft-°F)/fl] (_ 68°F 0.148 0.127 0.121 0.159

LatentHeat of Vaporization,

Btu/Ib 355 288 219 204

Viscosity, cp 24.1 (_ 68°F 350 (_ 68°F 40 _ 60°F 1.3 (_ 50°F

Solution Strength,wt % 15-20 25-35 40-60 30-50

pHNumber . . Hish Medium High Medium

Acid Gas Loading,mole/mole 0.3-0.4 0.3-0.4 0.3-0.4 Unlimited

AHr*forH2S, Btu/Ib 550 511 674 522

AHr*for CO2, Btu/Ib 825 653 850 600
Ability to Preferentially Under Some UnderMost

AbsorbH2S No . Conditions No Conditions

Ability to Preferentially
Absorb CO2 No No Yes No

COS, CS2, SO2 andSO3
Deactivationof Solvent Yes Yes No No

Corrosivityof Degradation Very Very

Products Hish Medium Low Low

OxygenReacts WithSolvent High High Medium Low

RequiringReclaimer Yes No Yes No



ContractorReports Receipt Coordinator Technical Progress Report (2nd Semi-Annual)
Page 5 AgreementNo. DE-FC21-92MC28178

SOLVENT VERSUS SOUR GAS FLOW RATES
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Figure 1. ESTIMATEDAMINE SOLVENT FLOWSVERSUS SOUR GAS FLOW FOR A

FEED GAS OF 15%CO2 AND H2S AT 1000 PSIA AND 70°F

REBOILER DUTY VERSUS SOUR GAS FLOW
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] --*--- SO'/. MDEA --4--- 3O%DEA : 18% MEA
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Figure2. ESTIMATED REBOILERDUTY VERSUS SOUR GAS FLOW FOR A FEED
GAS OF 15% CO2 AND H2S AT 1000 PSIA AND 70°F

OverallGas System Design and Construction

A meeting was held withMr. JimFraizerandMr. Tom Kresseof NaturalGas Pipelinein

Lombard,Illinois. These gentlemenhave hadextensiveexperiencein designinggas processingplants. An
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agreement has been put in place where by, at no cost to the project, they will review and comment on the

design and construction of the gas processing systems that the China Higee TM unit will be attached to.

Also a consulting agreement is been established with Mr. Jerry Warner to assist in the designing of

a gas recycling system to supply mixed gases to this gas processing system. The key components of the

recycle system will be the compressors since they will be circulating large volumes of mixed gases

(including CO2, H20, and H2S) at high pressures (from atmospheric to 1,200 psia). Mr. Warner has been

a member of the A.G.A. compressor committee for 8 years and has had 35 years experience in operating

and managing underground gas storage facilities and a synthetic gas plant.

Figures 3 and 4 show the current strategies for gas recycle and solvent storage systems being

explored. These plans are being used to generate cost estimates. Details of this analysis will be presented

in future reports. This information will be summarized and distributed to GRI, DOE, and Glitsch for their

review. Plant options with costing estimates for dehydration and acid gas removal have been summarized

and will be discussed with GILl, DOE and IGT's Sustaining Membership Program (SMP) during October.

The analysis thus far indicates that design and construction of a stationary gas processing plant would not

be cost effective when compared to purchasing a skid amine plant.

i........................ """ __1
i ..... "i

llit "i .....

-r_r- I .- - il I "-------'!

, , I _".......
I ......... I

, ! _ ! I

.........._)- ....I,_I--°I

' ''I[
_ - ==_[_,.

Figure 3. GAS PROCESSING RECYCLE SYSTEM



ContractorReportsReceipt Coordinator Technical Progress Report (2ridSemi-Annual)
Page 7 Agreement No. DE-FC21-92MC28178

Figure4. ACID GAS REMOVAL SYSTEM WITH SOLVENT STORAGE.

Task 8, Field Ex_rim_t_! Studies

This task was inactive.

T_sk 9. Data AnalysisandReports

A stop workorderwas issuedby GRIon thisprojecton February10th, 1993, pendingthe results

of negotiationsbetween GRIand Glitsch, Inc. In response,IOT limitedits efforts on this projectto only

itemsthatwere consideredon the criticalpathandwere given specificapprovalby GRIand DOE. This

stop work orderwas lifted as of June 17th. OnJune21, 1993the following itemswere sentto Glitsch, Inc.

for their review:

• IGT-DOEContract
• IGT-GRIContract
• IGT-GRILicensingAgreement

A consultant/subcontractagreementbetweenIGTandGlitsch concerningthe involvementof Paul

Platko,Ray Fowler,andJimSpalding,has also beensentto Glitsch for review. Mr. Platko is an engineer
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at Olitsch with extensiveHigeeTM operationexperience. Mr. Ray Fowleris Glitsch's tlworeticalexpertin

HigeeTM Technology. Mr. JamesC. Spaldingis the Directorof CommercialAffairs at Glitsch andwill

representGlitsch's interest,providelicensingandconuaaual input, andassist in projectdirection.

A writtenrequestfor informationon the availabilityof the ChinaUnitwas sent to Mr. Spaldingof

Glitsch on August 1lth.

The following action itemsare still pending:

Giitsch is to provide IGT:
• Royalty-freeuse ofHigee TM Technology.
• No cost loanof the "ChinaUnit".
• Computerand datacollection so_ forthe plastic unit.
• Piping diagramof the ChinaUnit.
• Completedsubcontractfor Mr. Platko, Mr.Fowler,andMr. Spalding.

Duringthis period the following presentationwere madeon this pro_ect:
• To IGT's SMP TechnicalGuidance Committeeon July 21st.
• To IGT's SMP ProposalReview Committeeon September15th.
• To IGT's SMP's Review Committeeon S_tember 30_h.

Presentationsplannedthroughtheendof 1993 include:
• IGT's SMP semi-annualmeetingon October28th
• DOE's Contractorreview meetingon November 16th.

WORK TO BE PERFORMED NEXT PERIOD

• Completeall negotiationsandprocessingof agreements.

• Completeassembly, modifications,shakedown,andconductfluid dynamicstudiesusing the
plastic rotarycontactorunit.

• Confirmationof projecttest matrix.

• Finalizedehydrationandgas sweeteniag programstrategies.

• Locate, andtransportan amineplantanddehydrationplant.

A. L. L_

Associate Director,Gas Processing _ _vmnaser, Gas Processin8 Research
andCatalyst Research t./ 312/949-3674 "

312/949-3714
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This reportwas preparedby Instituteof Gas Technologypursuantto U.S. Departmentof Energy-
AgreementNo. DE-FC21-92MC27391 andthe Gas ResearchInstituteContractNo. 5092-222-
245_..._9.However,neitherIGT, theDepartmentof Energy, nor GRI, norany personactingon behalf
of any of then,.

a. Makesany warrantyor rcpresentatkm,exprem_ or implied,with respectto theaccuracy,
completeness,or usefulness of the informationcontainedin this report,or thattheuse of
any information,apparatus,method,or processdisclosed in this reportmay not infringe
privately-ownedrights,or

b. Assumesany liabilitywith respectto theuse of, or fordamages resultingfromthe use of,
any information,apparatus,method,or processdisclosed in this report.

Referenceto tradenamesor specific commercialproducts,commodities,or services in this report
does not representor constitutean endorsement,recommendation,oropinion of suitabilityby GRI
or IGT of the specificcommercialproduct,commodity,or service.

This is an interimreport_hence, tl_ data, conclusions, and calculationsare preliminaryand should
not be construedas final.





Inputs for calculating amine solvent flows

Reference_
J,mlne MDEA MEA DEA

iNt % Amine 60 ¶ § 30
T, vlr_ 40-50 15-18 25-30

Eng. Data Book . 15-25 25-35
NGPL 50 15 30 .

ii

LA__nAmine Tamp, F 80 80 00
' Tev_aco Inlet Gas Tamp • 10 F

i,i

i ii
i i

iiii

Ikcid Gas Pickup. moVmol 0.264 0.275 0.5285
Eng. Data Book 0.33-0.4 0.35-0.65
NGPL 0 _=.0.307 0.15.0.40! 0.35.0.707' i

i
i. i

SinpperPressure,psia 14 14 14
NGPL e [5.14) ....6 (5.14) 6 (5.14)

i i

Regen Feed Tamp, F 200 200 200
Texaco 190.?_0! 190-:!20! 11)0-220

' NGPL 190.205 190.205 190.205
i i

i

Reflux Tempt F 120 120 120
,r'exac¢ 100.135 . 100.135 100.135
NGPL 120 120 120

Reflux Ratio, mole/mole 1 1.§ 1.5
Tex_nco I-3 1-3 1-3
NGPL , 1 1.5 1.5

Le_.nAmine Lo|d Tmol/mol 0.015 0.11 0.05
NGPL 0.01.-0.015 0.1-0.12 0.02-0.08

No,_al Lean Load 0.12 0.08
i

Target_ ¢O2 Slip 60 None None
NGPL 60.70 I_o;;e None

Re,'c_-_IierP,_---'t__,Jm I 6 " 1S "16
TeY_co 8tdpper Overhead Pmss_,;_• 2 to $ _.,sla

NGPL 9 (8-1.7) 9 (6-17) _ 9 (8-17)
i

I iii

Note:
Texaco mfem to QulckTmat L___rManual i

Eng. Data Bookrefersto GPSA EngineeflngData Book, lg72 ed
: NGPL refersto experlen-r_esof engineersat NGPL whodesinngas _,,_ing plants

Ii iii

A-3



APPENDIX13

B.-1



Bmmmyofcaicuiatloml

I=iEEDCONDmONs.,,i ....... i,,, '.......... i, ,, _-,
Gasc_ore_posnk).,mo_%

CH4 0.8 ,. iS_.'." Grav_'= (.8(12,4),.05(2_.32)_.i5{12,2"16))1(.79_'14)'.2!(2"!6))| i

_CO2 0.15 ..... = 0.731623 .........
-J_2s ' ,, o.o5 ,,,

• , i i

.i ' " .,......
InletGas Temp. F 70 ......
InletGas G.mvlt/ 0.732 ........

Es_MATED PROCESS_RESULTS ......
MDEA 50% - MD MDEA - DF..A- 30% - DE LDEA MEA 18% - ME',MEA '

.... Sweet Gn Solvenl R ReboHerSolar'G;asVcAlme' _SweetGa Solvenl R R..ebo_,r -Sweei Ga Solvenl R IReboller
O___...... Gas RMe Duty , , Gas RMe Outy Gas RMe iOMy

_CFD ' MMSC.FDGPM MMBTU/ MMS.CI_)G.PM MMB.TU/ I_!MSCFDGPM _ MMBTU/hr .....
,1 0.89. 21'6 ,O.Tt.!_ 0.8 28.43 t.591 . 0.8 53.8 2.016

0.75 0.6675 10.2 0.578 0.6 21.32 1.194! 0.6 40.35 1.512i i i i , i , • , ,, ,

0.5 0.445 t0.8 0.385 0.4 14.21 0.796 , , 0.4 26.9 !.008
,, , '0.25 , 0.2225 5.4 0.t93 0.2 7.1 0.39_8 0.2 . ,13.45 0.504

0.1 0.089 2.181 0.0771 0.08 2.84 0.159 0.08 5.38 0.202
0.05 0.0445 1.08 0.0385 0.041 1.42 0.()796 0.04 2.67 0.101.....

0.025 0.02225 0.54! 0.0193 0.021 0.7107 0.03978 0.02! 1.35 0.0504
i ,, ,, ii

Oullel _ TemP, F .... 83 ..... 80 _ ..... 80, ,. '
RoboHerTemp. e 2242 . 220..4 _ 219.7

..... • | , ii i i
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Oulcktreat(tm) Basic Calculations
Estimated Performance

Bout Gas Inlet Data
Sour Gas Volume (MMSCFD) 1
System Pressure (PSZA) I000
Inlet Gas Temperature (Deg F) 70
Inlet Mole % C02 (Mole %) 15
Inlet Mole % H2S [Mole %) 5
Inlet Gas Gravity (Air - 1) 0.732

Treated Gas Outlet Data
Sweet Gas Volume (eat) (MMSCFD) 0.89
Outlet Gas Tamp (Deg F) 82.9255

e C02 in Sweet Target Slippage (%) 60
CO2 in Bweet, NOT guaranteed (Hole t) I0.1124

Lean Amine Data
Type of Amine Utilized TEXTREAT ( J_ _)J_ _J)

Circulation Rate (GPM) .. 21.6068
Weight Percent Amine (Wt. %) 50
Lean Amine Temperature (Deg F) 80
Lean Amine Loading (Mol/Mol) 0.015

Rich Amine Data
Total Acid Gas (Moles/hr) 12.034
Rich Amine Loading (Mol/Mol) 0.275
Rich Amine Tamp (Deg F) 10).521

Input Regeneration Data
Stripper Overhead Pressure (PSIA) 14
Stripper Feed Temperature (Deg F) 200
Reflux Temperature (Deg F) 220
Reflux Ratio (Mol H20/mol AG) 1
Reboiler Pressure (PSIA) 16

General Process Temperatures
Regen Overhead Tamp (Deg F) 182.345
Re.boiler Tamp (Deg F) 224.205
Warm Lean Amine Tamp (Deg F) 126.249

Esl_mated Exchanger Duties
Cross Exchanger Duty (MMBtu/hr) 0.993879
Lean Cooler Duty (MMBtu/hr) 0.43366
Condenser Duty (MMBtu/hr) 0.27015
Reboiler Duty (MMBtu/hr) 0.770993

This _nformat£_ £s not to be taken as va_anty or representation for
which we assume legal reeponslbil£ty. It £s offered solely for your
©c_sideratlon, /nvest£gatlan and verlf£cat£on.

THIS PROGRAM XS NOT A RIGOROUS EOUILZBRZUM MODEL. The data presanted
by these calculations does NOT GEARANTEE that the treated gas will
meet the required product specifications nor that any requested level
of CO2 slippage can be achieved. Please contact your TEXACO CHEMICAL
represenCative for actual equilibrium veriflcat£on.
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(;}uicktreat (tm) Basic Calculations
• Estimated Performance

_our Gas Inlet Data
Sour Gas Volume (MMSCFD) 0.75
System Pressure (PSIA) 1000
Inlet Gas Temperature (Deg F) 70
Inlet Mole q C02 (Mole %) 15
Inlet Mole % H2S (Mole %) 5
Inlet Gas Gravity (Air - I) 0.732

T_eated Gas Outlet Data
Sweet Gas Volume (set) (MMSCFD) 0.6675
Outlet Gas Temp (DEN F) 82.9255

e CO2 £n Sweet Target Slippage (%) 60
£_ in Sweet, NOT guaranteed (Mole %) 10.1124

Amine Data
Type of Amine Utilized TEXTREAT

C_rculatlon Rate (GPM) 16.2051
Weight Percent Amine (Wt. %) 50
Lean Amine Temperature (Des F) 80
Lean Amine Loading (Mol/Mol) 0.015

R/oh Amine Data
Total Acid Gas (Moles/hr) 9.0255
Rich Amine Loading (Mol/Mol) 0.275
Rich Amine Temp (Des F) 103.521

2L_t Regeneration Data
Stripper Overhead Pressure (PSZA) 14
Stripper Feed Temperature (Des F) 200
Reflux Temperature (Des F) 120
Reflux Ratio (Mol H20/mol AG) I
Re.boiler Pressure (PSIA) 16

General Process Temperatures
Regen Overhead Temp (Deg F) 182.345
Reboiler Temp (Des F) 224.205
Warm Lean Amine Temp (Deg F)_ 126.249

_ar_.tmated Exchanger Duties
Cross Exchanger Duty (MMBtu/hr) 0.745409
Lean Cooler Duty (MMBCu/hr) 0.325245
Condenser Duty (MMBtu/hr) 0.202612
Reboiler Duty (MMBtu/hr) 0.578245

HRBBBRBRDBDBIDRlimNi Boa OB DiD in niamRBtiiB

This Informatlon :Ln not to be taken as wazwanty or representation for
which we assume legal responolbilSty. It ks offered solely for your
©onslderatlon, investigation and verification.

THIS PROGRAM IS NOT A RIGOROUS EQUZLZBRI_3M MODEL. The data presented
Inj these calculations does NOT GUARANTEE that the Created gas will
lmet the required product specSficat$ons nor Chat any requested level
of CO2 slippage can be achieved. Please contact your TEXACO CHEMICAL
:rEpresentative for actual equilibrium verification.

l c-4



Quicktreat (ca) Basic Calculatlons
Estimated Performance

gas Inlet Data
Sour Gas Volume (MMSCFD) 0.5
System Pressure (PSIA) 1000
Znlet Gas Temperature (Deg F) 70
Inlet Mole % C02 (Mole %) 15
Inlet Mole % H2S (Mole %) 5
2nlet Gas Gravity (Air - i) 0.732

_rrented Gas Outlet Data
Sweet Gas Volume (est) (MMSCFD) 0.445
Outlet Gas Temp (De_ F) 82.9255

* t_D2 in Sweet Target Slippage (%) 60
EO2 _n Sweet, NOT guaranteed (Mole t) 20.2124

2_.an J_u_ne Data
Type of Amine Utilized TEXTREAT

Circulation Rate (GPM) 10.8034
Weight Percent Amine (Wt. %) 50
Lean Amine Temperature (Deg F) 80
Lean Amine Loading (Mol/Mol) 0.015

_.inh Amine Data
Total Acid Gas (Moles/hr) 6.017
Rich Amine Loading (Mol/Mol ) 0.275
R/_h Amine Temp (Deg F) 203.521

Regeneration Data
Stripper Overhead Pressure (PSIA) 14
Stripper Feed Temperature (Deg F) 200
Reflux Temperature (Deg F) 120
Reflux Ratio (Mol H20/mol AG) 1
Reboiler Pressure (PSIA) 16

_.ueral Process Temperatures
Regen Overhead Temp (Deg F) 182.345
Reboiler Temp (Deg F) 224.205
iCarm Lean Amine Temp (Deg F) 126.249

lEsT/mated Exchanger Duties
Cross Exchanger Duty (MMBtu/hr) 0.49694
Lean Cooler Duty (MMBtu/hr) 0_21683
Condenser Duty (MMBtu/hr) 0.13SOTS
Reboiler Du_y (_tu/hr) 0.385495

Hiimaom D BiDiNg DienNnlliiHDDDDDigi

Thls information is not to be taken as warranty or representation for
Which w.e assume legal responsibility. It is offered solely for your
©onslderatlon, investigati:_ and ver£fication.

_S PROGRAM _S NOT A RZGOROUS EQUIL_BRIEM MODEL. The data presented
t_y these calculations does NOT GUARANTEE that the treated gas will

sheet the required product specifications nor that any requested level
of C02 slippage can _e achieved. Please contact your TEXACO CHEMICAL
_entatlve for actual equilibrium verification.
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Ouicktrest (tm) Basic Calculations
_tisated Performance

£c_r Gas Inlet Data
Sour Gas Volume (MMSCFD) 0.25
System Pressure (PSIA) 1000
Inlet Gas Temperat.ure (Deg F) 70
Xnlet Mole % C02 (Mole %) 15
XnleC Mole t H2S (Mole %) 5
Inlet Gas Gravity (Air - 1) 0.732

Tzeated Gas Outlet Data
Sweet Gas Volume (est) (MMSCFD) 0.2225
Outlet Gas Temp (Deg F) 82.9255

e C02 in Sweet Target Slippage (q) 60
C02 in Sweet, NOT guaranteed (Mole %) 10.1124

•ean Amine Data
Type of Amine Utilized TEXTRP.AT

Circulation Rate (GPM) 5.40169
Weight Percent Amine (Wt. %) 50
Lean Amine Temperature (Deg F) 80
Lean Amine Loading (Mol/Mol) 0.015

Rich Amine Data
Total Acid Gas (Moles/hr) 3.0085
Rich Amine Loading (Mol/Mol) 0.275
Rich Amine Temp (Deg F) 103.521

Z=put Regeneration Data
Stripper Overhead Pressure (PSIA) 14
Stripper Feed Temperature (Deg F) 200
Reflux Temperature (Deg F) 120
Reflux Ratlo (Mol H20/mol AG) 1
Reboiler Pressure (PSIA) 16

General Process Temperatures
Regen Overhead Temp (Deg F) 182.345
Reboiler Temp (Deg F) 224.205
Warm Lean Amine Temp (Deg F) 126.249

Estimated Exchanger Duties
Cross Exchanger Duty (MMBtu/hr) 0.2484?
Lean Cooler Duty (MMBtu/hr) 0.108415
Condenser Duty (MMBtu/hr) O. 0675375
Reboiler Duty (MMBtu/h_) 0.192T48

nHDmmamm n D DaimiDi miamilBmB, ama NIDRIDDDBHDDDH

Thlm information le not to be taken as warranty or representation for
which we assume legal responsibility. It iS offered solely for your
consideration, investigation and verification.

THIS PROGRAM IS NOT A RIGOROUS EQUILIBRIUM MODEL. The data presented
by these calculations does NOT GUARANTEE that the treated gas will
_eet the required product specifications nor that any requested level
of C02 slippage can be achieved. Please contact your TEXACO CHEMICAL
representative for actual equilibrium verification.
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Ouicktreat (Ca) Basic Calculatlons
Estimated Performance

Sour Gas Inlet Data
Sour Gas Volume (MMSCFD) 0.1

System Pressure (PSIA) 1000
Inlet Gas Temperature (Deg F) 70
2nlet Mole % C02 (Mole %) 15
Inlet Mole % H2S (Mole %) 5
2nlen Gas Gravity (Air - I) 0.732

Treated Gas Outlet Data
Sweet Gas Volume (eat) (MMSCFD) 0.089
Outlet Gas Temp (Deg F) 82.9255

CO2 in Sweet Target Slippage (%) 60
C02 in Sweet, NOT guaranneed (Mole %) 10.2124

Lean Amine Data
Type of Amine Utilized TEXTREAT

Circulation Rate (GPM) 2.26068
Weight Percent Amine (Wt. %) 50
Lean Amine Temperature (Deg F) 80
Lean Amine Loading (Mol/Mol) 0.015

Rich Amine Data
Tonal Acid Gas (Moles/hr) 2.2034
Rich Amine Loading (Mol/Mol) 0.275
R/ch Amine Temp (Deg F) 103.521

Input Regeneration Data
Stripper Overhead Pressure (PSIA) 24
Stripper Feed Temperature (Deg F) 200
Reflux Temperature (Deg F) 120
Reflux Ratio (Mol H20/mol AG) l
Reboiler Pressure (PSIA) 26

General Process Temperatures
Regen Overhead Temp (Deg F) 182.)45
Re.boiler Temp (Deg F) 224.205
Warm Lean Amine Temp tlDeg F) 226.249

Es_imated Exchanger Duties
Cross Exchanger Duty (MMBtu/hr) 0.09938?9
Lean Cooler Duty (MMBtu/hr) 0.04)366
Condenser Duty (MMBtu/hr) 0.027015
Reboiler Duty (MMBtu/hr) 0.0770993

HDBDDBDDD iaDDDiDBDDBiDDDiIiDilli

Thlm informatlon is not to be taken as warranty or representation for
which we assume legal responsibility. It is offered solely for your
consideration, investigation and verification.

THIS PROGRAM ZS NOT A RIGOROUS EQUILIBRIUM MODEL. The data presented

_y these calculations does NOT GUARANTEE that the treated gas will
_eet the required product specifications nor that any requested level
of CO2 slippage can be achieved. Please contact your TEXACO CHEMICAL
representative for actual equilibrium verification. •
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Qu£cktreat (tin) Basic Calculations
Estimated Performance

Smar Gas Znlet Data
Sour (]as Volume (MMSCFD) 0.0So
Bystem -Pressure (PSIA) 1000
Inlet Gas Temperature (Deg F) 70
Znlet Mole t C02 (Mole t) 15
ZnZet Mole % H2S (Mole %) S
Inlet Gas Gravity (Air - i) 0.732

Treated Gas Outlet Data
Sweet Gas Volume (est) (MMSCFD) 0.0445
Outlet Gas Temp (Deg F) 82.9255

CD2 _n Sweet Target Slippage (%) 60
EO2 in Sweet, NOT guaranteed (Mole %) 10.1124

3_an. Amine Data
Type of Amine Utilized TEXTREAT

Ci_culatlon Rate (GPM) I.08034

lqeight Percent Amine (Wt. t) 50
Lean Amine Temperature (Deg F) 80
Lean Amine Loading (Mol/Mol) 0.015

Rich Amine Data
• Total Acid Gas (Moles/hr) 0.6017

R/ch Amine Loading (Mol/Mol) 0.275
Rich Amine Temp (Deg F) 103.521

Regeneration Data
Stripper Overhead Pressure (PSIA) 14
Stripper Feed Temperature (Deg F) 200
Reflux Temperature (Deg F) 120
Reflux Ratio (Mol H20/mol AG) 1
Re.boiler Pressure (PSIA) 16

General Process Temperatures
Regen Overhead Temp (Deg F) 182.345
Reboiler Temp (Deg F) 224.205
1Naxm Lean Amine Temp (Deg F) 126.249

3_r_mated Exchanger DuCles
Cross Exchanger Duty (MMBtu/hr) 0.042694
Lean Cooler Duty (MMBtu/hr) 0. 021683
Condenser Duty (MMBtu/hr) 0.0135075
Reboiler Duty (PMBtu/hr) 0.0385496

Thls information Is not to be taken as warranty or representation for
which we assume legal zesponslbillty. It _s offered solely for your
=_nsideration, investigation and verification.

_I_B I_ROGRAM IS NOT A RIGOROUS E_3ILZBRIUM MODEL. The data presented
J_y these calculations does NOT GUARANTEE that the treated gas will
Ineet the required product specifications nor that any requested level
©f C02 slippage can be achieved. Please contact your TEXACO CHEMICAL
:_e_resentative for actual equilibrium verification.
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0uicktreat (tm) Basic Calculations
Estimated Performance

lk:nzr Gal :Inlet: Data
Sour Gas Volume (MMSCFD) 0. 025
System Pressure (PSIA) 1000
_nlet Gas Temperature (Deg F) 70
Inlet Mole % C02 (Mole %) 15
Znlet Mole % R2S (Mole %) S
Inlet GaB Gravity (Air m i) 0.732

Treated Gas Outlet Data
Sweet Gas Volume (£at) (MMSCFD) 0.02225
Outlet Gas Temp (Deg F) 82.9255

e C_2 in Sweet Target Slippage (t) 60
in Sweet, NOT guaranteed (Mole %) 10.1124

Amine Data
Type of Amine Utilized TEXTREAT

Clrculatlon Rate (GPM) 0.540169
Weight Percent Amine (Wt. %) 50
Lean Amine Temperature (Deg F) 80
Lean Amine Loading (Mol/Mol) 0.015

_nh Amine Data
Total Acid Gas (Moles/hr) 0.30085
Rich Amine Loading (Mol/Mol) 0.275
R/ch Amine Temp (Deg F) 103.521

Regeneration Data
Stripper Overhead Pressure (PSIA) 14
Stripper Feed Temperature (Deg F) 200
Reflux Temperature (Deg F) 120
Reflux Ratlo (Mol H20/mol AG) 1
Reboiler Pressure (PSIA) 16

GEneral Process Temperatures
" Regen Overhead Temp (Deg F) 182.345

Reboiler Temp (Deg F) 224.205
Warm I_azl Amine Te_p (Deg F) 126.249

JbT_Lmated Exchanger Dut£ea
Cross Exchanger Imcy (MMBCu/hr) O. 024847
Lean Cooler Duty (MMBtu/hr) 0.0108415
Condenser DuCy (MMBCu/hr) 0.00675375
Reboiler Duty (MMBCu/hr) ' O. 0192748

". _mmmmmmmmmmmmmmmmmmmmmrJmmmmmmmmmm

This information im _t to be taken as warranty or representation for
whlch we assume legal responsibility. It Is offered solely for your
cansideraC_on, investigation and verification.

.

_S PROGRPR 2S NOT A RIGOROUS EQUILIBRIUM MODEL. The (:lianapresented
]Ty these calculations does NOT GUARANTEE that the treated gas will
meet the required product specifications nor that any requested level
©f CO2 slippage can be achieved. Please contact your TEXACO CHEMICAL
_enCatlve for actual equilibrium verification.
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Quicktreat (tin) Basic Calculations
Estimated Performance

Gas Xniet Data
Sour Gas Volume (MMSCFD) 0.024
System Pressure (PSIJ_) 1000
Inlet Gas Temperature (Deg F) 70
Inlet Mole % C02 (Mole %) 15
X_let Mole % HlS (Mole %) 5
Xnlet Gas Gravity (Air - :L) 0.732

Tzeated Gas Outlet Data
Sweet Gas Volume (est) (MMSCFD) 0.02136
Outlet Gas Temp (Deg F) 82.9255

e CO2 An Sweet Target Slippage (%) 60
_n Sweet, NOT guaranteed (Mole %) 20.1124

3_an Amine Data

Type of Amine Utilized TEXTREAT

Circulation Rate (GPM) 0.518562
Weight Percent Amine (Wt. % ) 50 ..
Lean Amine Temperature (Deg F) 80
Lean Amine Loading (Mol/Mol ) 0.015

R/oh Amine Data
Total Acid Gas (Moles/hr) 0.288816
Rich Amine Loading (Mol/Mol) 0.275
BAch Amine Temp (Deg F) 103.521

_z_nt Regeneration Data
Stripper Overhead Pressure (PSIA) 14
Stripper Feed Temperature (Deg F) 200
Reflux Temperature (Deg F) 120
Reflux Ratio (Mol Hl0/mol AG) I
Reboiler Pressure (PSIA) 16

General Process Temperatures
Regen Overhead Temp (Deg F) 282.345
Reboiler Temp (Deg F) 224.205
Warm Lean Amine Temp (Deg F} 126.249

Zs_Imated Exchanger Duties
Cross Exchanger Duty (MMBtu/Mx) 0.0238531
Lean Cooler Duty (MMBtu/hr) 0.0104079
COndenser Duty (MMBtu/hr) 0.0064836
Reboiler Duty (MMBtu/hr) 0.0185038

This information is not to be taken as warranty or representation for
which we assume legal responsibility. It As offered solely for your
©onsideratlon, investlgatAon and vekTifAcat£on.

_XS PROGRAM IS NOT A RXGOROUS EQ_LXBRXUM MODEL. The data presented
these calculations does NOT _ that the treated gas will

Ineet the required product specifications nor that any requested level
©f C02 slippage can be achieved. Please contact your TEXACO CHEMICAL
xwpresentatlve for actual equilibrium verification.

C-10
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Qulcktreat (tm) Basic Calculations
Estimated Performance

Sour Gas Inlet Data
Sour Gas Volume (MMSCFD) 1
System Pressure (PSIA) I000
Inlet Gas Temperature (Dog F) 70
Inlet Mole % C02 (Mole %) 15
Znlet Mole % H2S (Mole %) 5
Inlet Gas Gravity (Air- 1) 0.732

,

Treated Gas Outlet Data
Sweet Gas Volume (est) (MMSCFD) 0.8
Outlec Gas Temp (Dog F) 80

Amine Data
Type of Amine Utilized MEA

Circulation Rate (GPM) 53.8067

Weight Percent Amine (Wt. %) 18
Lean Amine Temperature (Deg F) O0
Lean Amine Loading (Mol/Mol) 0.II

Rich Amine Data
Total Acid Gas (Moles/hr) 21.88
Rich Amine Loading (Mol/Mol) 0.385
R/ch Amine Temp (Deg F) 104.288

3=_ut Regeneration Data
Stripper Overhead Pressure {PSIA) 14
Stripper Feed Temperature (Deg F) 200
Reflux Temperature (Deg F) 120
Reflux Ratio (Mol H20/mol AG) 1.5
Reboiler Pressure (PSIA) 16

General Process Temperatures
Regen Overhead Temp (Dog F) 188.96
Reboiler Temp (Deg F) 219.699
Warm Lean Amine Tem_ (Deg F) 221.624

EsTimated Exchanger Duties
Cross Exchanger Duty (MMBtu/hr) 2.67998
Lean Cooler Duty (MMBtu/hr) 1.10713
Condenser Duty (NMBtu/hr) 0.73371
Reboiler Duty (MMBCu/hr) 2.0157_)

_s _foz_at_on is not to be taken as wazTanty or representat£on for
which we assume legal responsibility. It is offered oolely for your
consideration, investigation and verification.

THIS PROGRAM IS NOT A RIGOROUS EQUILIBRIEM MODEL. The data presented
l_y these calculations does NOT GUARANTEE that the treated gas will
_eet the required product mpecificat$ons nor that any requested level
of C02 slippage can be achieved. Please contact your TEXACO CHEMICAL
representative for actual equilibrium verification.
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Quickt_eat (tin) Basic Calculations
Estimated Performance

Gas Xnlet Data
Sour Gas Volume (MMSCFD) 0075
System Pressure (PSXA) 1000 _
X:Aet Gas Temperature (Deg F) ?0
:=Set Mole t C02 (Mole t) 25
Xnlet Mole t HlS (Mole %) 5
Xnlet Gas Grav£t¥ (Air - 1) 0.732

Treated Gas OutXet Data
Sweet Gas Volume (est) (MMSCFD) 0.G
Outlet Gas Teu_ (Deg F) 80

Zean Amine Data
Type of AmAne UcA1Lzed MF_

Circulation RaCe (GPM) 40.355
Weight Percent Amine (Wt. %) 18
Lean Amine Temperature {Deg F) 80
Lean Amine Loading (Mol/Mol) O. 11

Rich Amine Data
Total Acid Gas (Moles/hr) 16.41
Rich Amine Loading (Mol/Mol) 0.385
Rich Amine Temp (Deg F) 104.288

_t Regeneration Data
Stripper Overhead Pressure (PSZA) 14
Stripper Feed Temperature (Deg F) 200
Reflux Temperature (Deg F) 120
Reflux Ratio (Mol _20/mol AG) 1.5
Reboiler Pressure (PSZA) 16

General Process Temperature,q
Regen Overhead Temp (Deg F) .188.96
Reboiler Temp (Deg F) 219.699
Warm Lean Amine Temp (Deg F) 121.624

Estimated Exchanger Duties
Cross Exchange= Duty (MMBtu/hr) 2.00S98
Lean Cooler Duty (MMBtu/hr) 0.830351
Condenser Duty (_tu/]_:) 0. SS0283
Reboiler Duty (MMBtu/hr) I.S1184

lHDBdiailm RD laiRD l ammgllgiB lDeigDDDDanDD

Thtm information is _ot to be taken am vazTanty or representation for
which we assume legal responsibility. Xt is offered solely for your
cansAderation, investigation and verification.

_XS PROGRAM X8 _._L' A RIGOROUS EOUZLXBRIOM MODEL. The data presented
by theme calculations does NOT GUARANTEEthat the treated gas will
met the required product specifications nor that any requested level
of C02 slippage can be achieved. Please contact your TEXACO CHEMICAL
representative for actual equilibrium verifAcanAon.
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0uicktreat (am) Basic Calculations
Estimated Performance

£o_ur Gas Inlet Data
Sour Gas Volume (M_CFD) 0.5
System Pressure (PSIA) 1000
Inlet Gas Temperature (Deg F} 70
Inlet Mole t C02 (Mole %) 15
Inlet Mole t _L2S (Mole t) 5
_nleC Gas Gravity (Air - 1) 0.732

Treated Gas Outlet Data
Sweet Gas Volume (eat) (MMSCFD) 0.4
Outlet Gas Tamp (Dog F) 80

Lean Amine Data
Type of Amine Util£zed MEA

Circulation Rate (GPM) 26.9033
Weight Percent Amine (Wt. %) 18
Lean Amine Temperature (Dog F) 80
Lean Amine Loading (Mol/Mol ) 0.II

Rich Amine Data
Total Acid 'Gas (Moles/hr) '10.94
Rich Amine Loading (Mo_/Mol) 0.385
Rich Amine Tamp (Deg F) 104.288

_ut Regeneration Data
£tripper Overhead Pressure (PSI.A) 14
£cripper Feed Temperature (Dog F) 200
Reflux Temperature (Deg F) 120
Reflux Ratio (Mol H20/mol AG) 1.S
Reboiler Pressure (PSIA) 16

General Process Temperatures
Regen Overhead Temp (Dog F) 188.96
Reboiler Tamp (Deg F) 219.699
Warm Lean Amine Temp (Dog F) 121.624

Es_imated Exchanger DutLes
Cross Exchanger Duty (MMBtu/h:) 1.33999
Lean Cooler Duty (MMBtu/hr) 0.553S67
Condenser Duty (PMBtu/hr) 0.366855
Reboiler Duty (MMBtu/hr) 1.00789

mmmmmmmmmmmmmmmmm_mmmmmmmmmmmm

This informntt_ _a not to be taken as _t¥ or zepresentatLon for
,h_ch we teem legal :erponsibLltt¥. It is offered solely for your
©m_siderstion, investigation and _erlficatlon.

THIS PROGRAM IS HOT A RIGOROUS EOU_LZBRI_M MODEL. The data presented
these calculations does NOT G_ARANTEE that the treated gas will

inset the required product specifications nor that any requested level
=f C02 slippage can be achieved. Please ©ontact your TEXACO CHEMICAL
representative for actual equilibrium verificat£on.
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Q_/cktreat (tin) Basic Calculat£ono
Estimated Performance

Scar Gas Inlet Data
Sour Gas Volume ()5_SCFD) 0.25
System Pressure (PSXA) 1000
Inlet Gas Temperature (Dog F) 70
Xnlet Mole t C02 (Mole t) 15
Xnlet Mole t I:T2.S (Mole q) S
Inlet Gas Gravity (Air - 1) 0.732

Treated Gas Outlet Data
Sweet Gas Volume (est) (MMSCFD) 0.2
Outlet Gas Temp (Dog F) 80

Lean Amine Data
Type of Amine Utilized MEA

Circulation Rate (GPM) 13.4517
Weight Percent Amine (Wt. t) 18
Lean Amine Temperature (Dog F) 80
Lean Amine Loading (Mol/Mol ) 0.II

Rich Amine Data
Total Acid Gas (Moles/hr) 5.47
Rich Amine Loading (Mol/Mol) 0.385
Rich Amine Temp (Dog F) 104.288

Input Regeneration Data
Stripper Overhead Pressure (PSIA) 14
Stripper Feed Temperature (Dog F) 200
Reflux Temperature (Dog F) 120
Reflux Ratio (Mol H20/mol AG) 1.5
Reboiler Pressure (PSXA) 16

General Process Temperatures
Regen Overhead Temp (Dog F) 188.96
Reboiler Temp (Dog F) 219.699
Warm Lean Amine Temp (DeN F) 121.624

Estimated Exchanger Duties
Cross Exchanger Duty (MMBtu/hr) 0.G69995
Lean Cooler Duty (MMBtu/hr) 0.276784
Condenser Duty (NMBtu/hr) 0.183428
Reboiler Duty (MMBtu/hr) 0.50:394?

ODDBOIDBB ODDBRiDBBDBBBDBBDDBBHDDDBB

This information is not to be taken u warranty or representation for
which we assume legal responolbility. It As offered solely for your
©onalderatlon, investigation and verification.

•L'HXS 1:_OG'A_ XS NOT A RIGOROUS EQUXLXBRr0M MODEL. The data presented
]_y these calculations does NOT GUARANTEE that the treated gas will
meet the required product specifications nor that any requested level
of C02 slippage can be achieved. Please contact your TEXACO CHEMICAL
representative for actual equilibrium verification.
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Quicktreat (tin) Basic Calculations
Estimated Performance

8our Gas Inlet Data
Sour Gas Volume (MNSCFD) 0.1
System Pressure (PSlA) 1000
_nleC Gas Temperature (]._g F) 70
Inlet Mole % C02 (McJle %) 15
Inlet Mole % HIS (Mole %) 5
Inlet Gas Gravity (Ai_- 1) 0.732

Treated Gas Outlet Data
Sweet Gas Volume (eat) (MMSCFD) 0.08
Outlet Gas Temp (Deg F) 80

Lean Amine Data
Type of Amine UCillzed MEA

Circulation Rate (GPM) 5.38067
Weight Percent Amine (Wt. %) 18
Lean Amine Temperature (Deg F) 80
Lean Amine Loading (Mol/Mol) 0.11

Rich Amine Data
Total Acid Gas (Moles/hr) - 2.188
Rich Amine Loading (Mol/Mol) 0.38 S
Rich Amine Temp (Deg F) 104.288

I:zput Regeneration Data
Stripper Overhead Pressure (PSIA) 14
Stripper Feed Temperature (Deg F) 200
Reflux Temperature (Deg F) 120
Reflux Ratio (Mol HlO/mol AG) 1.5
Reboiler Pressure (PSIA) 16

General Process Temperatures
Regen Overhead Temp (Deg F) 188.96
Reboiler Temp (Deg F) 219.699
Warm Lean Amine Temp (Deg F) 121.624

T.J_£mated Exchanger Duties
Cross Exchanger Duty (MMBtu/hr) 0.267998
Lean Cooler Duty (MMBtu/hr) 0.110713
Condenser Duty (MMBtu/hr) O. 073371
Reboiler Duty (MMBtu/hr) 0.201579

gilmlm_DDDDDD DmDDD DDDDBBDDB BaBBDDDDa

_L8 Information :L8 not to be taken am warranty or representation for
vhLch we assume legal responslbility. It is offered solely for your
cauideration, Lnvestigation and verlficatlen.

TEZB PROGRAM ZB ROT A RIGOROUS EQUILIBRIt_ MODEL. The data presented

by these calculations does NOT G_v_RANTEE that the treated gas will
.meet the required product spec_.llcatlons nor that any requested level
of C02 slippage can be achlev_d. Please contact your TEXACO CHEMICAL
z_presentatlve for actual equilibrium verification.
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i Quicktreac (tm)Basic Calculations
Estimated Performance

S:n_ Gas Inlet Data
Sour Gas Volume (MMSCFD) 0.075
System Pressure (PSIA) 1000
Inlet Gas Temperature (Deg F) 70
Inlet Mole % C02 (Mole %) 15
inlet Mole % H2S (Mole %) 5
Inlet Gas Gravity (Air - I) 0.732

Treated Gas Outlet Data
Sweet Gas Volume (esC) (MMSCFD) 0.06
Outlet Gas Temp (Deg F) 80

Lean Amine Data
Type of Amine Utilized MEA

Circulation Rate (GPM) 4.0355
Weight Percent Amine (Wt. %) 18
Lean Amine Temperature (Deg F) 80
Lean Amine Loading (Mol/Mol) O o11

R/oh Amine Data
Total Acid Gas (Moles/hr) 1.641
Rich Amine Loading (Mol/Mol) 0.385
Rich Amine Temp (Deg F) 104.288

3might Regeneration Data
Stripper Overhead Pressure (PSIA) 14
Stripper Feed Temperature (Deg F) 200
Reflux Temperature (Deg F) 120
Reflux Ratio (Mol H20/mol AG) 1.5
Reboiler Pressure (PSIA) 16

General Process Temperatures
Regen Overhead Temp (Deg F) 188.96
Reboiler Temp (Deg F) 219.699
Warm Lean Amine Temp (Deg F) 121.624

F_mated Exchanger Duties
Cross Exchanger Duty (MMBcu/hr) 0.200998
Lean Cooler Duty (MMBCu/hr) 0.0830351
Condenser Duty (MMBtu/hr) 0.0550283
Reboiler Duty (MMBtu/hr) 0.151184

OOOBaiB m DBBBIHmBDBBD BBBOODBDHBHBBDDBH

Thin InformaC$cm Is _ot to be taken am warranty or representation for
whlch we assume legal _esponslbillty. It Is offered solely for your
cansiderat$on, investigation and veriflcat_on.

l_y these calculations does NOT.GU._ that .the t__reate_a.ga ..o...
meet the required product speclzlcatlons nor una= any requ:-___
of C02 slippage can be achieved. Please contact your TEXACO
represenCaClve for actual equilibrium verification.
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Ouicktreat (tm) Basic Calculations
Estimated Performance

Sour Gas Inlet Data
Sour Gas Volume (MMSCFD) 0.025
System Pressure (PSIA) I000
Inlet Gas Temperature (Deg F) 70
Inlet Mole % C02 (Mole %) 15
Inlet Mole % H2S (Mole %) 5
Inlet Gas Gravity (Air - I) 0.7.32

Treated Gas Outlet Data
Sweet Gas Volume (eat) (MMSCFD) 0.02
Outlet Gas Tamp (Deg F) 80

Lean Amine Data
Type of Amine Utilized MEA

Circulation Rate (GPM) 1.34517
Weight Percent Amine (Wt. %) 18
Lean Amine Temperature (Deg F) 80
Lean Amine Loading (Mol/Mol) 0.II

_ch Amine Data
Total Acid Gas (Moles/hr) 0.547
Rich Amine Loading (Mol/Mol) 0.385
R/ch Amine Tamp - (Deg F) 104.288

11_put Regeneration Data
Stripper Overhead Pressure (PSIA) 14
Stripper Feed Temperature (Deg F) 200
Reflux Temperature (Deg F) 120
Reflux Ratio (Mol H20/mol AG) 1.5
Reboiler Pressure (PSIA) 16

General Process Temperatures
Regen Overhead Tamp (Deg F) 188.96
Reboiler Tamp (Deg F) 219.699
Warm Lean Amine Tamp (Deg F) 121.624

Estimated Exchanger DutSes
Cross Exchanger Duty (MMBtu/hr) 0.0669995
Lean Cooler Duty (MMBtu/hr) 0.0276784
Condenser Duty (MMBtu/hr) 0.018)428
Reboiler Duty (MMBtu/hz) 0.0503947

HDDDDDDDHDDDNDDDDDDDDDDBDDDDDHD

"/his information d,s not to be taken as warranty or representation for
which we assume legal responsibility. Zt is offered solely for your
consideration, investigation and verification.

_HIS PROGRAM IS NOT A RIGOROUS EOUILZBRZUM MODEL. The data presented
by these calculations does NOT GUARANTEE that the treated gas will
meet the required product specifications nor that any requested level
of C02 slippage can be achieved. Please contact your TEXACO CHEMICAL
representative for actual equilibrium verification.
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0utcktreat (tm) Basis Calculations
Estimated Perforeance

Souz Gas Inlet Data
Sour Gas Volume (MMSCFD) 0.024
System Pressure (PSIA) 1000
Inlet Gas Temperature (Dog F) 70
Znlet Hole t C02 (Mole t) 15
Znlet Hole t l_.S (Mole t) 5
_j_et Gas Gravity (J_Lr - 1) 0.732

Tz_ated Gas Outlet Data
/Sweet Gas Volume (east) (MHSCFD) 0.0192
Outlet Gas Temp (Dog F) 80

Lezn _ne Data
Type of _e Utilized MEA

Circulation Rate (GPH) 1.29136
Weight Percent Amine (We. %) i_
Lean Amine Temperature (Dog F) 80
Lean Amine Loading (Mol/Mol) 0.21

R£nh Amine Data
Total Acid Gas (Moles/hr) 0.5252.2
Rich Amine Loading (Mol/Mol) 0.385
R.'Lch And.he Temp (Dog F) 104.288

2:q=ut Regeneration Data
Stripper Overhead Pressure (PSIA) 14
Stripper Feed Temperature (Deg F) 200
Reglux Temperature (DOg F) 120
Refll=c Patio (Mol H20/mol AG) 1.5
Reboiler Pressure (PSIA) 16

General Process Temperatures
Regen Overhead Temp (Deg F) 188.96
Reboiler Temp (Deg F) 219.699
Warm Lean _e Temp (DOg F) 121.624

_tmated Exchanger Duties
Cross Exchanger Duty (HMBtu/_) 0.0643195
Lean Cooler Duty (MMBtu/hr) 0.0255712
Condenser DUty (/_Btu/h:) O. 017609
Re_oiler Duty (MgBtu/hr) O. 0483789

_laHaDillDUDllDlllDllDiHiiDiDD

5'him _foz_at£on is not to be taken as _mzT_ty or representation for
which we aosume legal responsibility. It is offered molely for your
©ons£deration, investigation and ve:ification.

17F these calculations does NOT._ that .:he treatea ga _ _ .

©f C02 slippage san be achieve_. _lease concacc your _-r.._.u
_epzesentative for actual equilibrium verification.
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0uicktreat (tm) Basic Calculations
Estimated Performance

Sour Gas Znlet Data
Sour Gas Volume (MMSCFD) 0.05
System Pressure (PSIA) 10P0
Inlet Gas Temperature (Deg F) 70
Inlet Mole % C02 (Mole %) 15
Inlet Mole % HIS (Mole %) 5
Inlet Gas Gravity (Air- 1) 0.732

Treated Gas Outlet Data
Sweet Gas Volume (eat) (MMSCFD) 0.04
OuUlet Gas Tamp (Deg F) 80

Lean A_ne Data
Type of Amine Utilized MEA

Circulation Rate (GPM) 2.67091

Weight Percent Amine (Wt. %) 18
Lean Amine Temperature (Deg F) 80
Lean Amine Loading (Mol/Mol ) 0.11

R/oh Amine Data
Total Acid Gas (Moles/hr) 1.094
Rich Amine Loading (Mol/Mol) 0.387
Rich Amine Tamp (Deg F) 104.46

Iz_put Regeneration Data
Stripper Overhead Pressure (PSIA) 14
Stripper Feed Temperature (Deg F) 200
Reflux Temperature (Deg F) 120
Reflux Ratio (Mol HlO/mol AG) 1.5
Reboiler Pressure (PSIA) 16

General Process Temperatures
Regen Overhead Temp (Deg F) 188.96
Reboiler Temp (Deg F) 219.699
Warm Lean Amine Tamp (Deg F) 121.778

Estimated Exchanger Duties
Cross Exchanger Duty (MMBtu/hr) 0.13282?
Lean Cooler Duty (MMBtu/hr) 0.0S51622
Condenser Duty (MMBtu/hr) 0.0366855
Reboiler Duty (Ml_tu/hr) 0.100592

flilODmiD iDiDliDiiDimtH illOlaDiiDD

This information Is not to be taken as warranty or representation for
which we assume legal responsibil_ty. It :LD offered solely for your
©onsideration, iuvestSgation and verification.

THIS PR_ IS NOT A RIGOROUS EOUILZBR_ MODEL. The _ta presented
by these calculations does NOT _ that the treated gas will
lneet the required product specifications nor that any requested level
of CO2 slippage can be achieved. Please contact your TEXACO CHEMICAL
representative for actual equilibrium verification.
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_lu;c_treat (tin) Basic Calculations
Estimated Performanae

Oas Inlet Data
Sour Gas Volume (MMSC_) I
System Pressure (PSIA) 1000
Inlet (]as TemperaCure (Deg F) 70
Inlet Mole t CO2 (Mole t) 2S
Inlet Mole % H2S (Mole %) 5
Inlet Gas GravlCy (Air - 1) 0.732

Treated Gas Outlet DaCe
Sweet Gas Volume (est) (MMSCFD) 0.8
Outlet Gas Temp (Des; F) 80.0001

Amine DaCa
Type of Amine Uctlized DEA

Circulation Rate (GPM) 28.4288
Weight Percent Amine (Wt. t) 30
Lean Amine Temperature (Deg F) 80
Lean Amine Loading (Mol/Mol) 0.0S

Rich Amine Data
Total Acid Gas (Moles/hr) 21.88
R/oh Amine Loading (Mol/Mol) 0.575
Rich Amine Temp (DeS F) 115. 814

ZL_pnt Regeneration Data
Stripper Overhead Pressure (PSIA) 14
Stripper Feed Temperature (Deg F) 200
Reflux Temperature (DeS F) 120
Reflux RaClo (Mol _20/mol AG) 1.5
Reboiler Pressure (PSIA) 16

General Process Temperatures
Regen Overhead Temp (Des F) 188.96
Reboiler Temp (Deg F) 220.409
Warm Lean Am/he Temp (DeS F) 132.219

ErCimated Exchanger Duties
Cross Exchanger Duty (MMBtu/hr) 1.24'75
Lean Cooler Duty • (MMBCu/hr) 0.70462
Condenser Duty (MMBCu/hr) 0.73371
Reboiler Duty (MMBtu/hr) 1.591)4

HDDDRD BBB BBiBBIliDBOBilillD BBDRDBRD

!

This informatlon is _ot _o 1i_ taken ms warranty or representation for
which we assume legal rerponslbillty. It; £s offered solely for your
consideration, investigation and verification.

THIS PROGRAM IS NOT A RIGOROUS EQUILIBRIUM MODEL. The data presented
l_y these calculations does NOT GUARANTEE that the treated gas will
Reec the required produce specifications nor that any requested level
of C02 slippage can be achieved. Please contact your TEXACO CHEMICAL
xepresencacive for actual equilibrium verification.

C-20

t"



• Quicktreal: (tin] Basic CalculatAons
Estimated Performance

£Dur Gas Inlet Dat:a
Sour Gas Volume (MMSCFD) 0.75
System Pressure (PSZA) I000
Inlet Gas Temperature (Deg F) 70
Inlet Mole t C02 (Mole t) lS
Xnlet Mole % H2S (Mole %) 5
Inlet Gas Gravity (Air - I) 0.732

_eated Gas Outlet Data
Sweet Gas Volume (eat) (MMSCFD) 0.6
Outlet Gas Temp (Deg F) 00.0001

Amine Data
Type of Amine Utilized DEA

Circulation Rate (GPM) 22.3216
Weight Percent Amine (Wt. t) 30
Lean Amine TemperAture (Deg F) . 80
Lean Amine Loading (MoI/Mol) 0.05

Rich Amine Data
Total Acid Gas (Moles/hr) 16.41
Rich Amine Loading (Mol/Mol) 0.575
Rich Amine Temp (Deg F) 115.814

X=put Regeneration Data
Stripper Overhead Pressure (PSIA) 14
Stripper Feed Temperature (Deg F) 200
Reflux Temperature (Deg F) 120
Reflux Ratio (Mol H20/mol AG) 1.5
Reboiler Pressure (PSIA) 16

General Process Temperatures
Regen Overhead Temp (Deg F) 188.96
Reboiler Temp (Deg F) 220.409
Warm Lean Amine Temp (Deg F) 132.219

Estimated Exchanger Duties
Cross Exchanger ImCy (MMBCu/hr) 0.935629
Lean Cooler Duty ()_4BCu/h_) 0.528465
Condenser Duty (_Btu/hr) O. 550283
Reboiler Duty (MMBtu/hr) 1.19351

This informa_t_ is not to be t_ke= as vazTanCy or representation for
which we assume legal responsibility. Xt £e offered solely for your
cmmidezaCion, investigation and verification.

by these calculations does NOT GUARANTEE t31aC the =reacea gas - _ _
ueet the required product specifications nor that any requesue: AeveA
of C02 slippage can be achieved. Please contact your TEXACO CHEMICAL
representaClve for actUAl equilibrium verificatlon.
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Qutcktreat (am) Basic Calculations
Estimated Performance

S_nr Gas Inlet Data
Sour Gas Volume (MMSCFD) 0.S
System Pressure (PSIA) 1000
:Inlet Gas Temperature (Dog F) 70
Inlet Mole t C02 (Hole t) 15
ZnleC Mole % H28 (Mole t) 5
Inlet Gas Gravity (_Lr m 1) 0.732

T_eated Gas Outlet Data
Sweet Gas Volume (est) (_C1_) 0.4
Outlet Gas Temp , (Dog F) 80.0001

Xman Amine Data
Type of Amine Utilized DEA

Cir_latlon Rate (GPM) 14.2144
Weight Percent Amine (Wt. %) 30
Lean Amine Temperature _.(Dog F) 80
Lean Amine Loading (Hal/Mol) 0.05

B/oh Amine Data
Total Acid Gas (Moles/hr) 10.94
Rich Amine Loading (Mol/Mol) 0.575
Rich Amine Tamp (Dog F) 115. 814

_t Regeneration Data
£tripper Overhead Pressure (PSXA) 14
Stripper Feed Temperature (Dog F) 200
Reflux Temperature (Dog F) 120
Reflux Ratio (Mol H20/mol AG) 1.5
Reboiler Pressure (PSIA) 16

_eneral Process Temperatures
Regen Overhead Tamp (Dog F) 188.96
Reboiler Tamp (Dog F) 220.409
Warm Lean Amine Tamp (Dog F) 132.219

EsTimated Exchanger Duties
Cross Exchanger Duty (MMBtu/hr) 0.623752
lean Cooler Duty (MMBtu/hr) 0.35231
Condenser Duty (MMBtu/hr) 0.366855
Re] oiler Duty ()_4Btu/hr) 0.795672

_mmmmmmmmmmmmimsmmmmmmimmmmmmm

Thls _nformatlon is not to be taken as warranty or representation for
whi=h we assume legal responsibility. It is offered solely for your
©cmsideration, investigation and verification.

THIS PROGRAM IS NOT A RXGOROUS EQUILXBRXEM MODEL. The data presented
these calculations does NOT G_Jt%NTEE that the treated gas will

meet the required product specifications nor that any requested level
of C02 slippage can be achieved. Please contact your TEXACO CHEMICAL
_opresentative for actual equilibrium verification.
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Ouicktrest (tm) Basic Calculations
Estimated Performance

Gas Inlet Data
Sour Gas Volume (MMSCFD) 0.25
System Pressure (PSIA) 1000
2nlet Gas Temperature (DOg F) 70
Inlet Mole t C02 (Hole t) lS
2slat Mole t I_S (Mole %) 5
Inlet Gas Gravity (Air ,, 1) 0.732

_eated Gas Outlet Data
Sweet Gas Volume (eat) (MMSCFD] 0.2

, Outlet Gas Temp (Dog F) 80.0001

lean AmLne Data
Type of Amine Utilized DEA

Circulation Rate (OPH) 7.1072
Weight Percent Amine (Wt. t) 30

• Lean Amine Temperature (DOg F) 80
Lean Amine Loading (Mol/Mol) 0.05

• .%=h _ine Data
Total Acid Gas (Moles/hr) 5.47
Rich Amine Loading (Mol/Mol) 0.575

•Rich Amine Tamp (DOg F) I15. 814

/zzput Regeneration Data
Stripper Overhead Pressure (P$1A) 14
Stripper Feed Temperature (Des F) 200
Reflux Temperature (Des F) 120
Reflux Ratio (Mol HlO/mol AG) 1.5
Rehoiler Pressure . !PSIA) 16

General Process Temperatures
Regen Overhead Tamp (Des F) 188.96
Reboiler Tamp (Deg F) 220.409
Warm Lean Amine Tamp (Des F) 132.219

]_r_tmated Exchanger Duties
Cross Exchanger Duty (MgBtu/h:) 0.311876
Lean Cooler Duty (l_SBtu/hr) 0.176155
Condenser Duty (MNBtu/h_) 0.183428

. Re_oiler DUty (MMBCu/hr) 0.39?836

" This _fo=matton t8 not to be t_en as vaz:anty or representation for
which we assume legal =esp=nsibtltty. It is offered solely for your
©:nsideration, £nvestLgatt:: and verificatt::.

THIS PROGRAM I8 NOT A RIGOROUS E_UILZBRIUM MODEL. The data presented
_y these calculations does NOT GUARANTEE that the treated gas will
meet the required product specifications nor that any requested level
of C02 slippage can be achieved. Please contact your TEXACO CIIEMZCAL
:Representative for actual equilibrium verif£cation.
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Qu£cktreat (tin) Basic Calculations
• Estimated Performance

Sour Gas Inlet Data
8our Gas Volume (NMSCFD) 0.I
System Pressure (PSIA) 1000
Inlet Gas Temperature (Des F) 70
Inlet Mole % C02 (Mole %) IS
Xnlet Mole % H2S (Mole %) S
Inlet Gas Gravity (Air- 1) 0.732

Treated Gas Outlet Data
Sweet Gas Volume (sot) (MMSCFD) 0.08
Outlet Gas Tem]p (Deg F) 00.0001

Amine Data
Type of Amine Utilized DEA

Circulation Rate (GPM) 2.84288

Weight Percent Amine (Wt. %) 30
Lean Amine Temperature (Deg F) 80
Lean Amine Loading (Mol/Mol) 0.05

P.ich Amine Data
Total Acid Gas (Moles/hr) 2.188
Rich Amine Loading (Mol/Mol) 0.575
Rich Amine Temp (Des F) 115.814

_t Regeneration Data
Stripper Overhead Pressure (PSIA) 14
Stripper Feed Temperature (Deg F) 200
Reflux Temperature (Deg F) 120
Reflux Ratio (Mol X20/mol AG) 1.5
Reboiler Pressure (PSIA) 16

General Process Temperatures
Regen Overhead Temp (Des F) !88.96
Rebel let Temp (Des F) 220.409
Warm Lean Amine Temp (Des F) 132.219

Estimated Exchanger Duties
Cross Exchanger Duty (MMBtu/hr) 0.124"75
Lean Cooler Duty (MM_tu/hr) o.070462
Condenser Duty (MMBtu/hr) 0.073371
Reboiler Duty (MMBtu/hr) 0.159134

_HiDBHaBBgiRBBOBROORBOiBBDOROOl

This information Is not to be taken as warranty or representation for
which we assume legal responsibility. It £s offered solely for your
cm_slderatlon, investigation and ver£flcatlon.

THIS PROGRAM ZS NOT A RIGOROUS EQUILZBRIUM MODEL. The data presented
by these calculations does NOT GE_J_TEE that the treated gas wall
meet the required product specifications nor that any requested level
of C02 slippage can be achieved. Please contact your TEXACO CHEMICAL
representative for actual equilibrium verification.
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Quicktreat (tm) Basic Calculat£onn
Esti_ted Perforce

Spur Gas Inlet Data
Sour Gas Volume (MMSCFD) 0.075
System Pressure (PSlA) 1000
Inlet Gas Temperature (Deg F) 70
Inlet Mole t C02 (Mole %) 15
Inlet Mole t H2S (Mole %) 5
_nlet Gas Gravity {'Air- I) 0.732

Treated Gas Outlet Data
Sweet Gas Volume (eat) (MMSCFD) 0.06
Outlet Gas Temp (Deg F) 80.0001

lean Amine Data
Type of Amine Utilized DEA

Circulation Rate (OPM) 2.13216
Weight Percent Amine (Wt. %) BO
Lean Amine Temperature (Deg F) 80
Lean Amine Loading (Mol/Mol) 0.05

R/oh Amine Data
Total Acid Gas (Moles/hr) 1.641
R/ch Amine Loading (Mol/Mol) 0.575
Rich Amine Temp (Deg F) 115.814

I_put Regeneration Data
Stripper Overhead Pressure (PSZA) 14
Stripper Feed Temperature (Deg F) 200
Reflux Temperature (Deg F) 3.20
Reflux Ratio (Mol Hl0/mol AG) 1.5
Reboiler Pressure (PSIA) 16

General Process Temperatures
Regen Overhead Temp (Deg F) 188.96
Reboiler Temp (Deg F) 220.409
Warm Lean Amine Temp (Deg F) 132.219

Estimated Exchanger Duties
Cross Exchanger Duty (MMBtu/hr) 0.0935629
lean Cooler Duty (MMBtu/hr) 0.0528465
Condenser Duty (H]atu/hr) O. 0550283
Reboiler DUty (MMBtu/hz) O. 119351

mummmmmimamemmmimmammmmmmmmamm

This _ormatL_ Am not to be taken as vazranty or representati:n for
vhtch we amsune legal :e_tbil£ty. Xt Am offered =olely for _ur
:=nsideratio:, _nvest£gat£=n and Ter£ftcat£_.

TE_S PROGRAM ZS NOT A RIGOROUS E_TILIBRI_M H3DEL. The data presented
by these calculations does NOT G_RANTEE that the treated gas will
meet the required product specifications nor that any requested level
of C02 slippage can be achieved. Please contact your TEXACO CHEMICAL
=epreaentatlve for actual equillbr£um verification.
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Quicktreat (am) Basic Calculatio_
Estimated performance

Sour Gas Inlet Dana
Sour Gas Volume (MMSCFD) 0.05:
System Pressure (PSIA) 1000
Inlet Gas Temperature (Deg F) 70
Inlet Mole t C02 (Mole %) 15 -
Inlet Mole t H2S (Mole t) 5

• XxLlet Gas Gravity (Air m I) " 0.732

Treated Gas Outlet Data
Sweet Gas Volume (est) (MF_CFD) 0.04
Ounlet Gas Temp (Deg F) 80.0001

Lean Amine Data
Type of Amine Utilized DEA

Circulation Rate (GPM) 1.42144
Weight Percent Amine (Wt. %) 30
Lean Amine Temperature (Deg F) 80
Lean Amine Loading (Mol/Mol) 0.05

R/oh Amine Data
Total Acid Gas (Moles/hr) 1.094
Rich Amine Loading (Mol/Mol) 0.575
Rich Amine Temp (Deg F) 115.814

I=zput Regeneration Data
Stripper Overhead Pressure (PSZA) 14
Stripper Feed Temperature (Deg F) 200
Reflux Temperature (Deg F) 120
Reflux Ratio (Mol N20/mol AG) 1.5
Reboiler Pressure (PSIA) 16

General Process Temperatures
Regen Overhead Temp (Deg F) 188.96
Reboiler Temp (Deg F) 220.409
Warm Lean Amine Temp (Deg F) 132.219

F.rCimated Exchanger Duties
Cross Exchanger Duty (MMBtu/hr) 0.0623752
Lean Cooler Duty (MMBtu/hr) 0.035231
Condenser Duty (MMBtu/hr) 0.0366855
Reboiler DUty (MMBCu/hr) 0.0795672

HDNDHHDBDBDDDDBDDDDDDiDDDDDHDDD

This information ts not to be taken as wazTanty or representation for
wh/ch we assume /egal respon|ibillty. It is offered solely for your
consideration, investigation and verlflcatlon.

THIS PROGRAM :S NOT A RIGOROUS E017ZL_Rl_M_ MODEL. The da.ta presented
by these calculations does NOT ff0ARANTF_ than the treacea ga s w.z._ .
meet the required product specifications nor time any re..quescea_e_
of C02 slippage can be ach/eved. Please contact your ___ t.n_,.
xepresentaCive for actual equilibrium verification.
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OuAcktreat (tm) BasLe Calculations
Estimated Performance

Gas Inlet Data
Sour Gas Volume (MMSCFD) 0.025
System Pressure (PSXA) 1000
Znlet Gas Temperature (DeS F) 70
Inlet Mole % CO2 (Mole %) 15
Znlet Mole % H2S (Mole %) 5

" _nlet Gas Gravity (Air - I) 0.732

_reated Gas Outlet Data
£weeC Gas Volume (est) (MMSCFD) 0.02
Ounlet Gas Temp (DeS F) 80.0001

Zean Amine Data
Type of Amine Utilized SEA

Circulation Rate (GPM) 0.71072
Weight Percent Amine (Wt. %) 30
Lean Amine Temperature (DeS F) 80
Lean Amine Loading (Mol/Mol) 0.05

Rich Amine Data
Total Acid Gas (Moles/hr) 0.547
Rich Amine Loading (Mol/Mol) 0.575
R/ch Amine Temp (Des F) 123.814

Regeneration Data
Stripper Overhead Pressure (PSIA) 24
Stripper Feed Temperature (Deg F) 200
Reflux Temperature (Deg F) 120
Reflux Ratio (Mol H20/mol AG) 1.5
Reboiler Pressure (PSIA) 16

GEneral Process Temperatures
Regen Overhead Temp (DeS F) 288.96
Reboiler Temp (Des F) 220.409
Warm Lean Amine Temp (DeS F) 132.219

TJr_tmated Exchanger Duties
Cross Exchanger Duty (MMBtu/hr) 0.0311876
I_an Cooler Duty (MMBtu/hr) 0.0176155
CondeDser Duty (MMBtu/h.r) 0.0183428
Reboiler Duty (MMBtu/hr) 0.039?836

,lililmlmDaDmlmmiilmi De me U emmlmimeeemiHD

This information :LaBnot to _e taken aai wazzlmty or representation for
vh/ch we assume legal responslbAllty. It Am offered solely for your
©cmsAderatAen, luvestlgatAon and ver£fAcat.len.

TR2S PROGRAM XS NOT A RIGOROUS EOUILZBRZUM MODEL. The data presented
_y these calculations does NOT GUARANTEE that the treated gas will
meet the required product specifications nor that any requested level
of C02 slippage can be achieved. Please contact your TEXACO CHEMICAL
xepresentative for actual equilibrium verAficatlon.
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Quicktreat (tm) Basic Calculations
Estimated perforsance

£our Gas Inlet Data
Sour Gas Volume (MMSCFD) 0.024
System Pressure (PSTJ_) 1000
Inlet Gas Temperature (Deg F) 70
Inlet Mole t C02 (Mole t) 15
Inlet Mole t _2S (Mole t) 5

. Inlet Gee Gravity (Air - 1) 0.732

Treated Gas Outlet Data
Sweet Gas Volume (est) (MMSCFD) 0.0192
Outlet Gas Temp (Deg F) 80.0001

Lean Amine Data
Type of Amine Utilized DF_

Circulation Rate (GPM) 0.682291
Weight Percent Amine (Wt. t) 30
Lean Amine Temperature (Des F) 80
Lean Amine Loading (Mol/Mol) 0.05

Rich Amine Data
Total Acid Gas (Moles/hr) 0.52512
Rich Amine Loading (Mol/Mol) 0.575
Rich Amine Temp (Des F) 115.814

3m_ut Regeneration Data
Stripper Overhead Pressure (PSIA) 14
Strlpper Weed Temperature (DeS F) 200
Reflux Temperature (Des F) 120
Reflux Ratio (Mol H20/mol AG) 1.5
Reboiler Pressure (PSIA) 16

General Process Temperatures
Regen Overhead Temp (Des F) 188.96
Reboiler Temp (Deg F) 220.409
Warm Lean Amine Temp (Des F) 132.219

Estimated Exchanger Duties
Cross Exchanger Duty (_B4Btu/l_r) 0.0299401
Lean Cooler Duty (MMBtu/hr) 0.0169109
Condenser Duty (MMBtu/hr) 0.017609
Reboiler Duty (MMBtu/hr) 0.0381923

IHB mid gl i He eD liBii BeD gonlDDBmlBBlliDllDDD

which we assume _ega_ reslxnm_u%*;;_:_ .--- .......
cc_slderati=n, luvesnlgation and verlZlcatlon.

by these calculations Goes _u;" o'U_.Lr._ _-:_ _,,- : _j , .... ,
met the required product specifications nor that any re.ques=eu_ev:_
of C_2 slippage can be a.chteve.d:_ Please contac_ y_our ;_auu _*_
representative for actual equ11_Dr_um ver_x_ua_un.
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