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ABSTRACT


Sour well design is often based upon the partial pressure of the acid gases, which have most often been correlated to equivalent partial pressures in laboratory studies conducted at a much lower total pressure.  This partial pressure approach is supported by industry standards, notably ISO 151561 / NACE MR01751. However, total pressure and temperature, as seen in the wells, will impact the solubility and chemical behavior of these acid gases in the water phase, in some instances potentially reducing the corrosive impact by a factor of 3-10, depending upon the potential critical parameters of hydrogen sulfide activity or solubility.
This paper summarizes a test program that studied the physical chemistry of hydrogen sulfide (H2S) and its impact on the sour material properties of low alloy steels.  The program investigated various parameters of H2S to determine the most influential environmental factor in sulfide stress cracking (SSC) of alloy steels typically used in mildly sour wells.  The parameters assessed included gas partial pressure, gas fugacity, aqueous solubility, and aqueous chemical activity.  Statistical data analysis of the results with 95% confidence limits indicated that fugacity was the primary parameter for control of sulfide stress crack propagation for a casing steel.  
Incorporating fugacity determinations into well assessments potentially provide opportunities for use of lower grades of materials, especially for high pressure gas wells.  However, there are other implications that need to be understood for high pressure liquid systems.  In particular, the current approach of using the H2S value at the bubble point of an oil may prove to be non-conservative for high pressure liquid hydrocarbon systems. Lastly, this paper describes some challenges facing ISO 15156 when moving forward to address incorporation of thermodynamic calculations to determine the actual degree of sour severity in the field.
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INTRODUCTION

Currently sour materials selection referring to ISO 15156 standards is based upon acid gas partial pressure up to 10 bar (145 psi), which has most often been correlated to equivalent partial pressures in laboratory studies conducted at a much lower total pressure.  However, at total high pressures, typically above about 100 bar (1450 psi), non-ideal gas behavior can have a quite significant impact on H2S behavior in the water phase, influencing both aqueous chemical activity (or base corrosivity) and aqueous concentration (influencing mass transport), to different degrees. Nevertheless, as other effects may also participate in SSC, e.g., galvanic influences of a sulfide film, it was deemed appropriate to also assess the historical parameter of pH2S. As differences in physical chemistry behavior are greater at total pressures exceeding 50-100 bar, identification of the most influential physical chemistry parameter was considered most relevant to a high pressure environment, e.g., in a well or high pressure facilities.  

Several physical chemistry (or thermodynamic) parameters for H2S were of interest for this study:
1. Partial Pressure of H2S (PH2S or pH2S) is defined by the mole fraction (yH2S) of H2S in the vapor phase and the total pressure (P):  
PH2S = yH2S P
This definition corresponds to that in ISO 15156, Part 2, Section C1.1 For a mixture of ideal gases, the partial pressure represents the pressure that each gas in the mixture would exert if it occupied the volume by itself at the same temperature.  At sufficiently low pressures, the gas molecules are sufficiently far apart that they do not interact.  However, as pressure (and gas density) increases, the gas molecules can experience attractive and/or repulsive forces from one another, leading to non-ideal behavior.
2. The fugacity of H2S (fH2S or fH2S) represents the effective pressure of a real gas and is equal to the pressure of an ideal gas which has the same chemical potential as the real gas.  It is generally calculated from the total pressure, the mole fraction of H2S in the mixture and a fugacity coefficient, H2S:
fH2S =  H2S yH2S P
 The fugacity coefficient is a function of temperature, pressure and composition, and is generally calculated using an equation-of-state. The concept of fugacity is applicable to all phases, and fugacity can be thought of as representing “escaping tendency” – the driver for a component to leave a phase.  At equilibrium, the fugacity for each component is the same in all phases of a mixture:

3. The chemical activity of H2S is defined as the ratio of the fugacity divided by the fugacity at a conveniently defined reference state.  Thus, the activity is unitless and is meaningless if the reference state is not specified.  Fugacities or activities are the proper thermodynamic parameters to use to represent chemical equilibria and chemical reactions.  Because the activity is directly proportional to the fugacity, only one parameter, the fugacity, is assessed in this work.
4. The concentration (xH2S or xH2S or mg/Laq or ppmaq) of H2S in the aqueous phase in equilibrium with the gas phase was also considered in this investigation.  For a given partial pressure of H2S, vapor phase composition, total pressure and temperature, the concentration of H2S in the brine can be calculated using an equation-of-state or an extended Henry’s law approach incorporating the Poynting correction factor.2 Phase equilibrium calculations are normally done using mole fractions to represent concentrations in all phases. For convenience, the H2S mole fractions in the brine have been converted to alternative units (e.g. mg/L) using calculated densities. In this work, concentration was calculated using an equation-of-state approach.3 

A series of thermodynamic calculations was performed using a proprietary cubic equation-of-state.  The equation-of-state parameters have been validated for modeling mixtures of H2S with water and hydrocarbons in the range of tests performed herein. These calculations were performed to predict H2S fugacity and aqueous solubility as a function of gas composition (balance methane) and total system pressure (up to 1400 bar), at a fixed temperature (25°C) and a fixed H2S partial pressure (0.3 kPa).  The results, shown in Figure 1, indicate that any increase in total pressure up to at least 1400 bar provides lower values of fH2S and xH2S relative to their values at ambient pressure.  Thus, these alternative parameters would suggest a less severe condition relative to a traditional NACE sour lab test at ambient pressure. Differentiating between pH2S, fH2S, and xH2S as a controlling parameter may require tests at system pressures of at least 500 bar.
	[image: ]Figure 1: Ratio of pH2S, fH2S, and xH2S to their value at a 1 bar pressure for a 0.3 kPa H2S (balance methane) gas at an increasing total pressure at 25°C.




     
RESULTS OF TEST PROGRAM

A laboratory test program that investigated the SSC response of an alloy steel as a function of physical chemistry parameters of H2S was reported 4.  The objective of the program was to see which physical chemistry parameter of hydrogen sulfide had the greatest influence on the sulfide stress cracking of a casing grade steel.  Key to the program was to minimize variability between tests and to control the H2S environments during the testing.  Those items that remained constant were: test material; test vessel; type and number of specimens; test environment (NACE solution A; initial pH 4.0); mass of H2S; gas replenishment; and duration. The tabulated test results from that work are summarized in Table 1.4 Figure 2 shows the graphical presentation of the quantified SSC behaviour as a function of H2S partial pressure, solubility, and fugacity.  Included in the plots of Figure 2 are the results of a regression analysis (solid curves) and the 95% confidence intervals as noted by the dotted lines.  
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Figure 2:  SSC results versus partial pressure of H2S, aqueous concentration, and fugacity.  95% confidence limits at both test pressures also shown.

Table 1
Hydrogen Sulfide Values for Each Test with SSC Test Results


The results of the tests were analyzed with a rigorous statistical approach.  The main conclusions are shown as the boxed text and were summarized as:
Partial pressure of H2S:  Clear evidence that the cracking responses to partial pressure at the high and low total test pressure conditions differ.  For example, comparison of results from test 3 to test 7 (see Table 1), the  average K varied from 59.2 to 66.9 ksi √in (65.1 to 73.5 MPa √m) even though the partial pressures of H2S were about the same.   This means that another factor, total system pressure, is influencing the sour material response in addition to the H2S partial pressure.   .  
Solubility of H2S: Some evidence that the cracking response to solubility at the high and low total test pressure conditions differs.    This indicates that the use of H2S solubility alone may not sufficiently describe the sulfide stress cracking response of alloy steel.  
Fugacity of H2S: Evidence is that the cracking response to the fugacity at the high and low total test pressure conditions is the same.    This indicates that the use of H2S fugacity alone sufficiently describes the sulfide stress cracking response of alloy steel.  

APPLICATION AND LIMITATION OF RESULTS

Application of the observation that fugacity is the controlling factor (as opposed partial pressure of hydrogen sulfide) in SSC propagation in steel oil country tubular good (OCTG) products has some attractive benefits.  Users of such results, however, should verify their applicability to specific situations by appropriate fit-for purpose testing based upon proven physical chemistry principals.  The impact of field lifecycle exposures needs to be considered in application of physical chemistry properties.

Predicting Well Conditions (Sweet vs. Sour)
[bookmark: _Ref503770925]
The potential presence (and the amount) of H2S in a given untested well is needed information to ensure the proper materials selection. In the absence of accurate data, conservative estimates are warranted.  Various sources of H2S in reservoirs have been identified;7 these include sulfate reducing bacteria, thermo-chemical sulfate reduction and thermal cracking.  Thermal cracking as a source of reservoir H2S is particularly important for many HPHT developments.  At temperatures in excess of 250°F (120°C) sulfides in sulfur rich source rock can decompose to form H2S.  Various mineral reactions act as buffers, controlling the concentration of H2S in the reservoir fluid.8 From an  analysis of compiled bottom hole temperatures and hydrogen sulfide measurements for gas production from clastic type reservoirs, an empirical relationship, the JT Smith Correlation, was developed. Grimes and McNeil 8 provide further background on the JT Smith correlation.  Figure 3 from their publication shows the log of the partial pressure of H2S as a linear function of reservoir temperature.  Note that this figure includes the 95% confidence interval and lines of construction indicating that the 0.05 psi (0.003 bar) H2S partial pressure level can occur (conservatively) at 275°F (135°C).

	[image: ]
Figure  3: JT Smith Correlation7 in terms of H2S partial pressure as function of reservoir temperature for clastic reservoirs in the Gulf of Mexico, based on gas well production data.
	[image: ]
Figure 4: JT Smith Correlation presented in terms of H2S fugacity as function of reservoir temperature using same database as ref 7 with fugacities calculated using the GERG-20088 equation-of-state assuming the gas as pure methane.



Since H2S fugacity rather than partial pressure is of interest for sulfide stress crack propagation, the JT Smith Correlation should be revisited in this context. The gas phase H2S partial pressure data used by Grimes and McNeil were converted to H2S fugacity values using fugacity coefficients for H2S calculated by the GERG-20089 model in the REFPROP program from the National Institute of Science & Technology (NIST([footnoteRef:1])).10 Figure 4 shows that the H2S fugacity values are systematically lower than the corresponding H2S partial pressure values. The offset decreases with increasing temperature.  Thus, the correlation and 95% confidence lines for the fugacity-based plot are shifted to higher temperatures.  The 0.05 psi (0.003 bar) H2S fugacity level occurs (conservatively) at 293°F (145°C), nearly a 20°F (10°C) change.  [1:  National Institute of Science and Technology, Washington, DC] 


The gases were modeled as pure methane because fugacity coefficients calculated using measured gas well compositions (typically >90% CH4) differed by less than 4% from values assuming pure methane.  The problem of calculating fugacities in the gas phase is equivalent to the problem of estimating volumetric properties.11 Figure 5 shows that molar volumes predicted by GERG-2008 for methane-hydrogen sulfide binary mixtures deviate from experimental data12 by less than about 0.5% even up to 10,000 psia (690 bar).  Errors of about 0.5% in molar volume prediction would correspond to uncertainties in predicted H2S fugacity coefficients on the order of about 2% at 10,000 psia (690 bar).  Similar fugacity calculations for oil wells should probably consider further components.  


[image: ]
Figure 5: Molar volumes calculated with GERG-2008 deviate by less than about 0.5% from experimental data for binary methane-hydrogen sulfide (xH2S = 0.1)
Cautions and Implications on Application to Wells

In those situations where fugacity is applicable, it should be noted that temperature can have a significant impact on fugacity values.  When assessed in the context of a high pressure well, this impact should be considered when assessing material cracking resistance.  For example, to consider the impact of temperature, additional fugacity data needs to be added to Figure 1, as shown in, e.g., Figure 6. 
Thus in a high pressure well approximately representing this gas composition, one would not only need to consider the ambient static fluid compositions and pressure and temperature conditions, but also the impact of well operations to assess fH2S.  Normally, when a well is flowing it will have a higher operating temperature, with a concurrent temperature impact on fugacity.  When a typical flowing well is shut-in, it will initially contain not only hotter fluids but will also very quickly reach the higher static pressure gradient.  Subsequently, the well will slowly cool to the static, ambient fugacity condition, traversing in the process all the fugacity exposures between, sometimes in a timeframe of months, as shown in Figure 7.  Such a long timeframe is a more than adequate time for SSC to typically occur.

	[image: ]


Figure 6 – The Fugacity Coefficient of H2S versus Pressure and Temperature.  Note that the fugacity coefficient shown, as calculated using a proprietary cubic equation-of-state, will change with the gas composition and is not a generalization.
	[image: ]Figure 7 – Example demonstrating impact of “gas” well operating conditions on fugacity([footnoteRef:2]). Shown are example (a) ambient equilibrium shut-in condition and (b) condition soon after shut-in from a flowing state.  The time required to cool from condition (b) to (a) may be months. To use fugacity, intermediate conditions need proper consideration. [2:  Pressure for fH2S calculated using proprietary cubic equation of state 
.] 



Of concern is the implication of using fugacity versus other calculation protocols published in ISO 15156.  Per ISO 15156, Part 2, Annex C, Section C.2, in systems where no gas phase is present, calculations are shown whereby the partial pressure of H2S at the bubble-point of a gas-liquid system is acceptable.  However, fugacity is sensitive to the total pressure, and as shown by the example in Figure 8 and 9, use of a bubble-point partial pressure may be non-conservative compared to fugacity, especially in cases where high pressures are encountered.   
	[image: ]Figure 8 – Example of an “Oil” well H2S Pressure calculation using an ISO 15156 P2, C.2 “bubble-point” protocol([footnoteRef:3]) compared to one for Fugacity3 [3:  Bubble point pressure and pH2S at the bubble point as function of temperature calculated using a proprietary cubic equation of state ] 




	[image: ][image: ]Figure 9: Calculations4 of PH2S, fH2S, and xH2S for 10 ppm H2S in a 45:45:10 molar Methane:Decane:Water fluid at 25° and 100°C, with a pressure bubble point of 146  bar @ 25oC and 178 bar @ 100°C. (Note: Above PBubblepoint, calculations were performed based on the bubblepoint gas composition using both “Ptotal“ and PBubblepoint.Aq. Concentration, mg/l 




The implication that fugacity is the governing parameter also suggests that a thorough understanding of the application environment and material performance in that environment is important to the proper application of sour materials. The significance of this is that we obtained data and are sharing it with industry to show the magnitude of the variation and the case for action to address the non-conservative situations. 
Other cautions/limitations include:  
· Degradation mechanisms other than SSC propagation and arrest have not been addressed.  SCC initiation tests, e.g., per TM0177 Methods A, B, or C, were not performed.   There have been reported three design limitations applicable to low alloy steels in sour service,13 yield, sour fracture toughness (sour propagation), and sour threshold stress (sour initiation).  Figure 10 shows an example of threshold stress based on NACE A tests.14  The work to date did not focus on sour threshold stress, and thus, does not validate that fugacity is the controlling parameter in cases where this failure mode could dominate. Indeed, when a linear elastic fracture mechanics (LEFM) analysis15 was performed on a hypothetical flaw in a pipe exposed to a sour environment and compared to crack initiation data, there was only partial overlap of data suggesting that these processes, brittle fracture and crack propagation, need to be considered separately (see Figure 11).

[image: ]
Figure 10:  Example of a sour threshold determined from crack initiation studies using smooth tensile NACE A specimens.14

[image: ]
Figure 11:  Comparison of crack initiation curve from NACE A tests and predicted failure ratio (load to failure/actual yield strength) calculated using LEFM for a saturated solution.15

· The application of these results to other, more corrosion resistant alloys where other corrosion mechanisms may dominate is not supported by these tests. Corrosion resistant materials more-often fail by environmental stress cracking; and no data are presented validating that fugacity governs in such a case.

Potential ISO/TC67 work on ISO 15156 

If, as identified by this work, fugacity is a controlling parameter for SSC, then the partial pressure calculations in ISO 15156, part 2, Annex C, should be revisited.  Specifically, the calculations in Section C2 should be re-assessed, as they may in some circumstances provide results of a non-conservative nature, e.g., indicating sweet conditions when sour conditions may in fact prevail.  There are also corresponding concerns regarding identification of equivalent test exposures for the fit for purpose qualification of materials, where non-conservative test parameter selection could occur.  
It is advised that joint industry work be initiated to address the limitations identified, and to further conclusively delineate if the governing parameter at high pressure is fugacity or solubility. A concern is that achieving a better physical model simulation may effectively eliminate a design factor benefit where previously a simulation of partial pressure effectively produced a more conservative test condition versus future use of e.g., fugacity.  This aspect needs discussion. Nevertheless, studies to further better assess the governing parameter are suggested and a number of laboratory approaches are possible.  To accentuate differences between fugacity and concentration sour material performance, or to identify mixed regime effects, the following test options are briefly noted:
1. Perform continuous purge tests, as herein, at higher pressure. A review of Figure I indicates that as total pressure continues to increase, the relative difference between fugacity and concentration will also increase. The tests conducted herein were at ~345 bara, when the relative ratio of fH2S/PH2S:xH2S/PH2S is 1.6 to 1.  At higher total pressures this ratio increases, e.g. the same ratio at 700 bara (10,150 psia) is 2.5 to 1 and at 1000 bara (14,500 psia) the ratio is 3.8 to 1. The 1000 bar test would produce relative differences between fH2S and xH2S that correspond to the relative differences very apparent between PH2S and fH2S (or xH2S) observed in these tests.  Further tests as noted in this study, at higher PH2S, would also be of statistical benefit. 
2. The same concentration of dissolved gas in a solution will exhibit a fugacity that increases as total pressure increases. For example, given a starter solution containing H2S at a given pH at low pressure, tests may be performed in which specimens are exposed to the same solution at a range of  hydrostatic pressures. The total pressure increase will impact the fugacity, while having no impact on the concentration. The total pressure change required to change the fugacity significantly is high (the fugacity of a 25°C, 100 ppm H2S solution at 1000 bar total pressure versus at 2 bar total pressure is a factor of about 3.85).  Operational issues are also present.  Avoiding hydrostatic control valve pressure surges suggest that the high pressure injection should be through a control or backpressure valve into an autoclave at nearly the same high pressure (See Figure 12).  To maintain constant pH it is suggested that the buffering compounds chosen to regulate pH not be similarly impacted by the total pressure change (e.g., not CO2). 
	[image: ]Figure 12: Example of a liquid based test setup.


3. The same concentration of solution will be seen as two different concentrations at two different mass transfer velocities, while the same velocity will have minimal impact on the solution fugacity.   This observation is based upon the fact that if the governing parameter is concentration, then it is not the concentration of H2S in the bulk solution which will govern the rate of reaction and H+ production, but the reduced concentration of H2S in the laminar boundary layer adjacent to the metal surface, analogous to current models that predict the rate of CO2 corrosion.16,17 
	[image: ]Figure 13: Mixed potential theory where jlim,i is the limiting corrosion current/rate from species transport and reactions in boundary layers.  See ref 18 for details.


Certainly other approaches to differentiate between governance by fugacity or concentration of both will exist.  However, it is suggested that the over 30 years of experience used to assess the controlling parameters for CO2 corrosion be considered (in 1975 reports19 suggested that only pCO2 and temperature need be considered) and that options that will limit other influencing variables be addressed in any industry test program.


CONCLUSIONS

1. Fugacity is a more appropriate parameter than partial pressure of H2S in controlling SSC crack propagation.  
2. The use of the H2S partial pressure at the bubble point may not be  conservative when assessing the risk of SSC at pressures above the bubblepoint.
3. In the absence of data, the fugacity of the H2S in the reservoir fluid can sometimes be estimated from the reservoir bottom hole temperature.
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K (ksi√in)











K Values vs log (mf H2S) Pr (2)



Low P (30 psig total)	11.058765020537409	54.413689532593445	346.2769429880729	1080.5020767018611	3329.2364062237471	67.989635551638059	67.690828455793024	59.227113396741764	49.496961279020745	35.729442287050837	High P (5,000 psig total)	9.9336156026341005	60.158465145350128	592.96428298695741	69.306140075915323	66.93825547503809	51.896607715287956	Regression Low P	1	10	20	30	40	50	60	70	80	90	100	150	200	250	300	350	400	450	500	550	600	650	700	750	800	850	900	950	1000	1050	1100	1150	1200	1250	1300	1350	1400	1450	1500	1550	1600	1650	1700	1750	1800	1850	1900	1950	2000	2050	2100	2150	2200	2250	2300	2350	2400	2450	2500	2550	2600	2650	2700	2750	2800	2850	2900	2950	3000	3050	3100	3150	3200	3250	3300	3350	3400	3450	3500	3550	3600	3650	3700	3750	3800	3850	70.203796999999994	68.870313880141168	68.062520340143891	67.442678556188909	66.920127760282355	66.459751267219119	66.043539102887692	65.660792516563561	65.304540680287786	64.969941640423542	64.653469999999999	63.267461635781927	62.099002534438249	61.069569400705895	60.138890708198502	59.283043323021744	58.486439999999995	57.738253801657372	57.030601700719465	56.357532648348055	55.714423271563852	55.097596844543943	54.504072292125329	53.931392780944577	53.377505068876502	52.840672367966093	52.319409999999991	51.812436955635107	51.318638801411794	50.837038845348886	50.366775419134534	49.907083762083488	49.457281416397009	49.016756336095625	48.584957117675309	48.161384907345777	47.745586646043492	47.337149391472046	46.935695514438471	46.540878610366462	46.152379999999994	45.769905718728936	45.393183913647114	45.021962582817793	44.656007603314748	44.295101004195047	43.939039448216349	43.587632892265091	43.240703401438935	42.898084095776198	42.559618211936481	42.225158264861562	41.894565296696108	41.5677082021177	41.244463120784758	40.924712888917767	40.608346543127709	40.295258870533871	39.985349999999997	39.678525029986453	39.374693689087884	39.073770025814468	38.775672124595516	38.480321845346147	38.18764458425067	37.897569053687668	37.610027079457296	37.324953413676759	37.042285561889152	36.761963623087816	36.483930141496366	36.208129969065247	35.934510137753001	35.663019740754315	35.393609821920577	35.126233272692794	34.860844735932183	34.597400516092634	34.335858495231172	34.076178054399335	33.818319999999993	33.562246494731525	33.307920992774967	33.055308178909634	32.804373911270226	32.555085167482495	Regression High P	1	10	20	30	40	50	60	70	80	90	100	150	200	250	300	350	400	450	500	550	600	650	700	750	800	850	900	950	1000	1050	1100	1150	1200	1250	1300	1350	1400	1450	1500	1550	1600	1650	1700	1750	1800	1850	1900	1950	2000	2050	2100	2150	2200	2250	2300	2350	2400	2450	2500	2550	2600	2650	2700	2750	2800	2850	2900	2950	3000	3050	3100	3150	3200	3250	3300	3350	3400	3450	3500	3550	3600	3650	3700	3750	3800	3850	71.787786999999994	69.961066723080165	68.85448140744893	68.005368630263874	67.289533446160334	66.658869988654487	66.08870664068094	65.564387330036681	65.076362814897877	64.618000169240503	64.18446999999999	62.285796109650569	60.685139977308978	59.274933615400855	58.000009611053137	56.827595990536729	55.736339999999998	54.711409965963469	53.742007037244697	52.819978953481439	51.938992219301142	51.094010138315689	50.280948976455896	49.496443151319397	48.73767995461796	48.002280184300282	47.288209999999992	46.593714564548847	45.917267230801706	45.257530041779802	44.613322609854833	43.98359729982996	43.367419222106278	42.763949943272451	42.1724341032144	41.592188328951721	41.022591981073461	40.463079375578964	39.913133203404733	39.372278929662293	38.840079999999993	38.316133716321396	37.80006767105067	37.291536650183396	36.790219931926949	36.295818920869579	35.808055068105723	35.326668036174858	34.851414074489398	34.382064576473567	33.918404794172716	33.460232689823933	33.007357906962881	32.559600846202564	32.11679183295611	31.678770366165381	31.245384438602294	30.816489920581439	30.391949999999994	29.971634672537583	29.555420276631381	29.143189068511738	28.734828833159412	28.330232527541483	27.929297952911796	27.53192745333336	27.13802763790278	26.747509124438352	26.360286302638805	25.976277114934888	25.595402853444803	25.217587971610186	24.84275990923593	24.470848929786094	24.101787968902677	23.735512493215403	23.371960368600568	23.011071737127537	22.652788902002634	22.297056219884233	21.943819999999995	21.593028409548239	21.244631384911692	20.898580548252866	20.554829129097698	20.213331890547622	1	10	20	30	40	50	60	70	80	90	100	150	200	250	300	350	400	450	500	550	600	650	700	750	800	850	900	950	1000	1050	1100	1150	1200	1250	1300	1350	1400	1450	1500	1550	1600	1650	1700	1750	1800	1850	1900	1950	2000	2050	2100	2150	2200	2250	2300	2350	2400	2450	2500	2550	2600	2650	2700	2750	2800	2850	2900	2950	3000	3050	3100	3150	3200	3250	3300	3350	3400	3450	3500	3550	3600	3650	3700	3750	3800	3850	68.920763666666659	67.587280546807833	66.779487006810555	66.159645222855573	65.63709442694902	65.176717933885783	64.760505769554356	64.377759183230225	64.021507346954451	63.686908307090206	63.370436666666663	61.984428302448592	60.815969201104913	59.786536067372559	58.855857374865167	58.000009989688408	57.203406666666659	56.455220468324036	55.74756836738613	55.07449931501472	54.431389938230517	53.814563511210608	53.221038958791993	52.648359447611242	52.094471735543166	51.557639034632757	51.036376666666655	50.529403622301771	50.035605468078458	49.55400551201555	49.083742085801198	48.624050428750152	48.174248083063674	47.733723002762289	47.301923784341973	46.878351574012441	46.462553312710156	46.05411605813871	45.652662181105136	45.257845277033127	44.869346666666658	44.4868723853956	44.110150580313778	43.738929249484457	43.372974269981412	43.012067670861711	42.656006114883013	42.304599558931756	41.9576700681056	41.615050762442863	41.276584878603146	40.942124931528227	40.611531963362772	40.284674868784364	39.961429787451422	39.641679555584432	39.325313209794373	39.012225537200536	38.702316666666661	38.395491696653117	38.091660355754549	37.790736692481133	37.492638791262181	37.197288512012811	36.904611250917334	36.614535720354333	36.326993746123961	36.041920080343424	35.759252228555816	35.47893028975448	35.20089680816303	34.925096635731911	34.651476804419666	34.379986407420979	34.110576488587242	33.843199939359458	33.577811402598847	33.314367182759298	33.052825161897836	32.793144721066	32.535286666666657	32.279213161398189	32.024887659441632	31.772274845576302	31.521340577936893	31.272051834149163	1	10	20	30	40	50	60	70	80	90	100	150	200	250	300	350	400	450	500	550	600	650	700	750	800	850	900	950	1000	1050	1100	1150	1200	1250	1300	1350	1400	1450	1500	1550	1600	1650	1700	1750	1800	1850	1900	1950	2000	2050	2100	2150	2200	2250	2300	2350	2400	2450	2500	2550	2600	2650	2700	2750	2800	2850	2900	2950	3000	3050	3100	3150	3200	3250	3300	3350	3400	3450	3500	3550	3600	3650	3700	3750	3800	3850	71.48683033333333	70.153347213474504	69.345553673477227	68.725711889522245	68.203161093615691	67.742784600552454	67.326572436221028	66.943825849896896	66.587574013621122	66.252974973756878	65.936503333333334	64.550494969115263	63.382035867771584	62.35260273403923	61.421924041531838	60.566076656355079	59.76947333333333	59.021287134990708	58.313635034052801	57.640565981681391	56.997456604897188	56.380630177877279	55.787105625458665	55.214426114277913	54.660538402209838	54.123705701299428	53.602443333333326	53.095470288968443	52.601672134745129	52.120072178682221	51.64980875246787	51.190117095416824	50.740314749730345	50.299789669428961	49.867990451008644	49.444418240679113	49.028619979376828	48.620182724805382	48.218728847771807	47.823911943699798	47.435413333333329	47.052939052062271	46.67621724698045	46.304995916151128	45.939040936648084	45.578134337528383	45.222072781549684	44.870666225598427	44.523736734772271	44.181117429109534	43.842651545269817	43.508191598194898	43.177598630029443	42.850741535451036	42.527496454118094	42.207746222251103	41.891379876461045	41.578292203867207	41.268383333333333	40.961558363319789	40.65772702242122	40.356803359147804	40.058705457928852	39.763355178679483	39.470677917584005	39.180602387021004	38.893060412790632	38.607986747010095	38.325318895222487	38.044996956421151	37.766963474829701	37.491163302398583	37.217543471086337	36.946053074087651	36.676643155253913	36.409266606026129	36.143878069265519	35.88043384942597	35.618891828564507	35.359211387732671	35.101353333333329	34.845279828064861	34.590954326108303	34.33834151224297	34.087407244603561	33.838118500815831	1	10	20	30	40	50	60	70	80	90	100	150	200	250	300	350	400	450	500	550	600	650	700	750	800	850	900	950	1000	1050	1100	1150	1200	1250	1300	1350	1400	1450	1500	1550	1600	1650	1700	1750	1800	1850	1900	1950	2000	2050	2100	2150	2200	2250	2300	2350	2400	2450	2500	2550	2600	2650	2700	2750	2800	2850	2900	2950	3000	3050	3100	3150	3200	3250	3300	3350	3400	3450	3500	3550	3600	3650	3700	3750	3800	3850	70.183360333333326	68.356640056413497	67.250054740782261	66.400941963597205	65.685106779493665	65.054443321987819	64.484279974014271	63.959960663370012	63.471936148231208	63.013573502573834	62.580043333333322	60.6813694429839	59.080713310642309	57.670506948734186	56.395582944386469	55.22316932387006	54.13191333333333	53.1069832992968	52.137580370578029	51.21555228681477	50.334565552634473	49.48958347164902	48.676522309789227	47.892016484652729	47.133253287951291	46.397853517633614	45.683783333333324	44.989287897882178	44.312840564135037	43.653103375113133	43.008895943188165	42.379170633163291	41.76299255543961	41.159523276605782	40.568007436547731	39.987761662285052	39.418165314406792	38.858652708912295	38.308706536738065	37.767852262995625	37.235653333333325	36.711707049654727	36.195641004384001	35.687109983516727	35.18579326526028	34.69139225420291	34.203628401439055	33.72224136950819	33.246987407822729	32.777637909806899	32.313978127506047	31.855806023157268	31.402931240296216	30.955174179535899	30.512365166289445	30.074343699498716	29.640957771935629	29.212063253914774	28.787523333333329	28.367208005870918	27.950993609964716	27.538762401845073	27.130402166492747	26.725805860874818	26.324871286245131	25.927500786666695	25.533600971236115	25.143082457771687	24.75585963597214	24.371850448268223	23.990976186778138	23.613161304943521	23.238333242569265	22.866422263119428	22.497361302236012	22.131085826548738	21.767533701933903	21.406645070460872	21.048362235335969	20.692629553217568	20.33939333333333	19.988601742881574	19.640204718245027	19.294153881586201	18.950402462431033	18.608905223880956	1	10	20	30	40	50	60	70	80	90	100	150	200	250	300	350	400	450	500	550	600	650	700	750	800	850	900	950	1000	1050	1100	1150	1200	1250	1300	1350	1400	1450	1500	1550	1600	1650	1700	1750	1800	1850	1900	1950	2000	2050	2100	2150	2200	2250	2300	2350	2400	2450	2500	2550	2600	2650	2700	2750	2800	2850	2900	2950	3000	3050	3100	3150	3200	3250	3300	3350	3400	3450	3500	3550	3600	3650	3700	3750	3800	3850	73.392213666666663	71.565493389746834	70.458908074115598	69.609795296930542	68.893960112827003	68.263296655321156	67.693133307347608	67.168813996703349	66.680789481564545	66.222426835907171	65.788896666666659	63.890222776317238	62.289566643975647	60.879360282067523	59.604436277719806	58.432022657203397	57.340766666666667	56.315836632630138	55.346433703911366	54.424405620148107	53.54341888596781	52.698436804982357	51.885375643122565	51.100869817986066	50.342106621284628	49.606706850966951	48.892636666666661	48.198141231215516	47.521693897468374	46.861956708446471	46.217749276521502	45.588023966496628	44.971845888772947	44.368376609939119	43.776860769881068	43.19661499561839	42.62701864774013	42.067506042245633	41.517559870071402	40.976705596328962	40.444506666666662	39.920560382988064	39.404494337717338	38.895963316850064	38.394646598593617	37.900245587536247	37.412481734772392	36.931094702841527	36.455840741156067	35.986491243140236	35.522831460839384	35.064659356490601	34.611784573629549	34.164027512869232	33.721218499622779	33.283197032832049	32.849811105268962	32.420916587248108	31.996376666666659	31.576061339204248	31.159846943298046	30.747615735178403	30.339255499826077	29.934659194208148	29.533724619578461	29.136354120000025	28.742454304569446	28.351935791105017	27.96471296930547	27.580703781601553	27.199829520111468	26.822014638276851	26.447186575902595	26.075275596452759	25.706214635569342	25.339939159882068	24.976387035267233	24.615498403794202	24.257215568669299	23.901482886550898	23.54824666666666	23.197455076214904	22.849058051578357	22.503007214919531	22.159255795764363	21.817758557214287	H2S Aqueous Concentration (mg/l)



K (ksi√in)











K Values vs log (PH2S) Pred (2)
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K (ksi√in)







K Values vs mf H2S



Critical Stress Intensity (KISSC) Values of T95 

Low P (30 psig total)	11.058765020537409	54.413689532593445	346.2769429880729	1080.5020767018611	3329.2364062237471	67.989635551638059	67.690828455793024	59.227113396741764	49.496961279020745	35.729442287050837	High P (5,000 psig total)	9.9336156026341005	60.158465145350128	592.96428298695741	69.306140075915323	66.93825547503809	51.896607715287956	H2S Aqueous Concentration (mg/l)



K (ksi-in1/2)







K Values vs fugacityH2S



Critical Stress Intensity (KISSC) Values of T95 

Low P (30 psig total)	4.9039755314563997E-2	0.24120740432392801	1.5331779273216	4.7811992475520002	14.727246645578999	67.989635551638059	67.690828455793024	59.227113396741764	49.496961279020745	35.729442287050837	High P (5,000 psig total)	6.8586692451900008E-2	0.41626676157973469	4.0989380919067351	69.306140075915323	66.93825547503809	51.896607715287956	H2S Fugacity (psia)



K (ksi-in1/2)







K Values vs PH2S



Critical Stress Intensity (KISSC) Values of T95 

Low P (30 psig total)	4.9804549999999996E-2	0.24497340000000001	1.55904	4.8608000000000002	15.00985	67.989635551638059	67.690828455793024	59.227113396741764	49.496961279020745	35.729442287050837	High P (5,000 psig total)	0.24930500000000003	1.5150744900000002	15.008952750000001	69.306140075915323	66.93825547503809	51.896607715287956	H2S Partial Pressure (psia)



K (ksi-in1/2)







K Values vs log (mf H2S)



Critical Stress Intensity (KISSC) Values of T95 

Low P (30 psig total)	11.058765020537409	54.413689532593445	346.2769429880729	1080.5020767018611	3329.2364062237471	67.989635551638059	67.690828455793024	59.227113396741764	49.496961279020745	35.729442287050837	High P (5,000 psig total)	9.9336156026341005	60.158465145350128	592.96428298695741	69.306140075915323	66.93825547503809	51.896607715287956	H2S Aqueous Concentration (mg/l)



K (ksi-in1/2)







K Values vs log (fugacityH2S)



Critical Stress Intensity (KISSC) Values of T95 

Low P (30 psig total)	4.9039755314563997E-2	0.24120740432392801	1.5331779273216	4.7811992475520002	14.727246645578999	67.989635551638059	67.690828455793024	59.227113396741764	49.496961279020745	35.729442287050837	High P (5,000 psig total)	6.8586692451900008E-2	0.41626676157973469	4.0989380919067351	69.306140075915323	66.93825547503809	51.896607715287956	H2S Fugacity (psia) 



K (ksi-in1/2)







K Values vs log (PH2S)



Critical Stress Intensity (KISSC) Values of T95 

Low P (30 psig total)	4.9804549999999996E-2	0.24497340000000001	1.55904	4.8608000000000002	15.00985	67.989635551638059	67.690828455793024	59.227113396741764	49.496961279020745	35.729442287050837	High P (5,000 psig total)	0.24930500000000003	1.5150744900000002	15.008952750000001	69.306140075915323	66.93825547503809	51.896607715287956	H2S Partial Pressure (psia) 



K (ksi-in1/2)







K Values vs log (ppmH2S)



Critical Stress Intensity (KISSC) Values of T95 

Low P (30 psig total)	1134.5	5593	33600	112000	337300	67.989635551638059	67.690828455793024	59.227113396741764	49.496961279020745	35.729442287050837	High P (5,000 psig total)	50	303.3	2995.5	69.306140075915323	66.93825547503809	51.896607715287956	H2S Gas Concentration (ppm) 



K (ksi-in1/2)







Tests

				Test No.		1		2		3		4		5		6		7		8										Unused

				DCBs		12293-1		12293-29		12293-47		12293-65		12293-10		12293-20		12293-56		12293-38										12293-74

						12293-2		12293-30		12293-48		12293-66		12293-11		12293-21		12293-57		12293-39

						12293-3		12293-31		12293-49		12293-67		12293-12		12293-22		12293-58		12293-40

						12293-4		12293-32		12293-50		12293-68		12293-13		12293-23		12293-59		12293-41

						12293-5		12293-33		12293-51		12293-69		12293-14		12293-24		12293-60		12293-42

						12293-6		12293-34		12293-52		12293-70		12293-15		12293-25		12293-61		12293-43

						12293-7		12293-35		12293-53		12293-71		12293-17		12293-26		12293-62		12293-44

						12293-8		12293-36		12293-54		12293-72		12293-18		12293-27		12293-63		12293-45

						12293-9		12293-37		12293-55		12293-73		12293-19		12293-28		12293-64		12293-46





				Test No.		Total Pressure Regime		H2S Partial Pressure		Total Pressure		Flow Rate 		Purge Gas		Avg K		Stdev K		Purge Gas (ppm H2S)

				1		Near Ambient Pressure		0.05 psia 		30 psig		2.93 mL/min inlet 		1,119 ppm H2S / balance CH4 		67.99		1.22		1,119						68.0

				2				0.25 psia		(CH4 balance)		(per calculation)		5,593 ppm H2S / balance CH4 		67.69		2.54		5,593						67.7

				3				1.5 psia 				Measured 8.9 mL/min outlet flow rate 		3.36% H2S / balance CH4 		59.23		2.11		33600						59.2

				4				5 psia 						11.19% H2S / balance CH4 		49.50		0.88		111900						49.5

				5				15 psia 						33.56% H2S / balance CH4 		35.73		1.53		335600						35.7

																										69.3

				6		High Pressure		0.25 psia 		5,000 psig		2.93 mL/min inlet 		50 ppm H2S / balance CH4 		69.31		1.78		50						66.9

				7				1.5 psia 		(CH4 balance)		(per calculation)		299 ppm H2S / balance CH4 		66.94		2.74		299						51.9

				8				15 psia 				Measured 1,000 mL/min outlet flow rate 		2,991 ppm H2S / balance CH4 		51.90		2.48		2,991



				GRAPH DATA										Asssume phi(H2S) = 		0.27				Aqu. concentration (H2S)				m.f. (H2S)

				Test		Domain		H2S PP		K		Stdev K		fugacity (H2S)								mg/l		ppm gaS		Test

				1		Low P (30 psig total)		0.0498		67.99		1.22		0.049								11.1		1134.5		1

				2		Low P (30 psig total)		0.2450		67.69		2.54		0.241								54.4		5593.0		2

				3		Low P (30 psig total)		1.559		59.23		2.11		1.533								346.3		33600.0		3

				4		Low P (30 psig total)		4.8608		49.50		0.88		4.781								1080.5		112000.0		4

				5		Low P (30 psig total)		15.0099		35.73		1.53		14.727								3329.2		337300.0		5

				6		High P (5,000 psig total)		0.2493		69.31		1.78		0.069								9.9		50.0		6

				7		High P (5,000 psig total)		1.5151		66.94		2.74		0.42								60.2		303.3		7

				8		High P (5,000 psig total)		15.0090		51.90		2.48		4.10								593.0		2995.5		8







Meas and Calcs

		TS2253B - DCB Results and Calculations



		Test #		Material		HON #		Specimen #		C (in)

Brian Chambers: Brian Chambers:
Defined as 'B' in TM0177		J (in)

Brian Chambers: Brian Chambers:
Defined as 'Bn' in TM0177		Bc (in)

Brian Chambers: Brian Chambers:
Defined as 'h' in TM0177		F (in)

Brian Chambers: Brian Chambers:
Distance from end of specimen to centerline of holes (to be subtracted from measured final crack length for value 'a'		Wedge Displacement (in)		P (Lift-off Load in lbf)		a (in)		KISCC (Ksi*in1/2)				Average K		Stdev K										Partial Pressure		Fugacity		Aqueous concentration		Gas Concentration		Test		Test		Domain		Average Pressure		Bottle H2S		H2S PP		fugacity coefficient		fugacity (H2S)		Aqueous concentration		Molar (H2S)		C4 mole fraction		Solubility Coefficient

																																								psia		psia		mg/l		ppm								psia		ppm		psia		-		psia		mg/l		mole H2S/liter				mg/l/pp psia

		TM0177 Example - Check Calc								0.375		0.225		0.500		0.250		0.030		421		1.83		32.1																										1		Low P (44 psia total)		43.9		1135		0.050		0.985		0.049		11.06		3.24E-04		0.9988655		222.0433

		1		T95		12293		1		0.375		0.225		0.500		0.254		0.030		1174		1.269		66.5																0.04980455		0.0490397553		11.06		1.1E+03		1		2		Low P (44psig total)		43.8		5593		0.245		0.985		0.241		54.41		1.60E-03		0.994407		222.1208

		1		T95		12293		2		0.376		0.228		0.500		0.253		0.035		1268		1.248		70.2																0.04980455		0.0490397553		11.06		1.1E+03		1		3		Low P (46 psig total)		46.4		33600		1.559		0.983		1.533		346.28		1.02E-02		0.9664		222.1091

		1		T95		12293		3		0.375		0.228		0.500		0.254		0.029		1250		1.24		69.0																0.04980455		0.0490397553		11.06		1.1E+03		1		4		Low P (43psig total)		43.4		112000		4.861		0.984		4.781		1080.50		3.17E-02		0.888		222.2889

		1		T95		12293		4		0.375		0.228		0.500		0.251		0.031		1251		1.245		69.3																0.04980455		0.0490397553		11.06		1.1E+03		1		5		Low P (45 psig total)		44.5		337300		15.010		0.981		14.727		3329.24		9.77E-02		0.6627		221.8034

		1		T95		12293		5		0.375		0.229		0.500		0.253		0.030		1242		1.224		67.6																0.04980455		0.0490397553		11.06		1.1E+03		1		6		High P (4986psig total)		4986.1		50		0.249		0.275		0.069		9.93		2.91E-04		0.99995		39.8452

		1		T95		12293		6		0.375		0.229		0.500		0.254		0.032		1236		1.229		67.5																0.04980455		0.0490397553		11.06		1.1E+03		1		7		High P (4995 psig total)		4995.3		303		1.515		0.275		0.416		60.16		1.77E-03		0.9996967		39.7066

		1		T95		12293		7		0.375		0.229		0.500		0.254		0.033		1230		1.239		67.6																0.04980455		0.0490397553		11.06		1.1E+03		1		8		High P (5,011 psig total)		5010.5		2996		15.009		0.273		4.099		592.96		1.74E-02		0.9970045		39.5074

		1		T95		12293		8		0.376		0.229		0.500		0.253		0.033		1224		1.237		67.2				TEST 1												0.04980455		0.0490397553		11.06		1.1E+03		1

		1		T95		12293		9		0.375		0.229		0.500		0.254		0.032		1214		1.247		67.1				68.0		1.22										0.04980455		0.0490397553		11.06		1.1E+03		1

		5		T95		12293		10		0.375		0.225		0.500		0.254		0.030		418		2.025		34.7																15.00985		14.7272466456		3329.24		3.4E+05		5

		5		T95		12293		11		0.374		0.224		0.500		0.254		0.032		450		1.934		36.1																15.00985		14.7272466456		3329.24		3.4E+05		5		Test		Gas Bottle H2S  (ppm)		Test Ave Pressure (psia)		Test Ave H2S PP (psia)		Fugacity Coefficient		Test Ave H2S Fugacity (psia)		Test Ave H2S Aqueous Conc (mg/l)		Test Ave H2S Molar Conc (mole/l)		K Ave (ksi√in)		K Stdev		K Ave (MPa√m)

		5		T95		12293		12		0.375		0.226		0.500		0.253		0.032		479		1.905		37.7																15.00985		14.7272466456		3329.24		3.4E+05		5		1		1134.5		43.9		0.05		0.985		0.049		11.06		3.24 x 10-4		68.0		1.22		74.7

		5		T95		12293		13		0.376		0.224		0.500		0.253		0.032		480		1.891		37.7																15.00985		14.7272466456		3329.24		3.4E+05		5		2		5593		43.8		0.245		0.985		0.241		54.41		1.60 x 10-3		67.7		2.54		74.4

		5		T95		12293		14		0.375		0.223		0.500		0.251		0.034		400		2.033		33.5																15.00985		14.7272466456		3329.24		3.4E+05		5		3		33600		46.4		1.559		0.983		1.533		346.28		1.02 x 10-2		59.2		2.11		65.1

		5		T95		12293		15		0.375		0.228		0.500		0.254		0.030		466		1.923		36.8																15.00985		14.7272466456		3329.24		3.4E+05		5		4		112000		43.4		4.861		0.984		4.781		1080.5		3.17 x 10-2		49.5		0.88		54.4

		5		T95		12293		17		0.375		0.228		0.500		0.250		0.033		415		2.014		34.1																15.00985		14.7272466456		3329.24		3.4E+05		5		5		337300		44.5		15.01		0.981		14.727		3329.24		9.77 x 10-2		35.7		1.53		39.2

		5		T95		12293		18		0.375		0.231		0.500		0.251		0.033		436		1.96		34.8				TEST 5												15.00985		14.7272466456		3329.24		3.4E+05		5		6		50		4986.1		0.249		0.275		0.069		9.93		2.91 x 10-4		69.3		1.78		76.2

		5		T95		12293		19		0.374		0.224		0.500		0.251		0.032		446		1.961		36.2				35.7		1.53										15.00985		14.7272466456		3329.24		3.4E+05		5		7		303.3		4995.3		1.515		0.275		0.416		60.16		1.77 x 10-3		66.9		2.74		73.5

		6		T95		12293		20		0.375		0.223		0.500		0.252		0.036		1243		1.24		69.4																0.249305		0.0685866925		9.93		5.0E+01		6		8		2995.5		5010.5		15.009		0.273		4.099		592.96		1.74 x 10-2		51.9		2.48		57.0

		6		T95		12293		21		0.374		0.222		0.500		0.249		0.037		1242		1.247		69.9																0.249305		0.0685866925		9.93		5.0E+01		6

		6		T95		12293		22		0.373		0.222		0.500		0.247		0.035		1230		1.246		69.3																0.249305		0.0685866925		9.93		5.0E+01		6

		6		T95		12293		23		0.374		0.227		0.500		0.247		0.033		1246		1.241		69.0																0.249305		0.0685866925		9.93		5.0E+01		6

		6		T95		12293		24		0.375		0.225		0.500		0.253		0.032		1232		1.238		68.4																0.249305		0.0685866925		9.93		5.0E+01		6

		6		T95		12293		25		0.373		0.225		0.500		0.249		0.032		1241		1.246		69.4																0.249305		0.0685866925		9.93		5.0E+01		6

		6		T95		12293		26		0.374		0.225		0.500		0.249		0.032		1233		1.245		68.8																0.249305		0.0685866925		9.93		5.0E+01		6

		6		T95		12293		27		0.373		0.224		0.500		0.249		0.032		1203		1.221		66.4				TEST 6												0.249305		0.0685866925		9.93		5.0E+01		6

		6		T95		12293		28		0.374		0.224		0.500		0.249		0.035		1322		1.228		73.2				69.3		1.78										0.249305		0.0685866925		9.93		5.0E+01		6

		2		T95		12293		29		0.374		0.224		0.500		0.252		0.031		1206		1.268		68.5																0.2449734		0.2412074043		54.41		5.6E+03		2

		2		T95		12293		30		0.374		0.225		0.500		0.250		0.031		1121		1.32		65.5																0.2449734		0.2412074043		54.41		5.6E+03		2

		2		T95		12293		31		0.374		0.224		0.500		0.251		0.032		1218		1.257		68.7																0.2449734		0.2412074043		54.41		5.6E+03		2

		2		T95		12293		32		0.375		0.224		0.500		0.250		0.033		1182		1.286		67.8																0.2449734		0.2412074043		54.41		5.6E+03		2

		2		T95		12293		33		0.374		0.224		0.500		0.249		0.032		1111		1.341		65.9																0.2449734		0.2412074043		54.41		5.6E+03		2

		2		T95		12293		34		0.375		0.225		0.500		0.248		0.034		1273		1.307		73.7																0.2449734		0.2412074043		54.41		5.6E+03		2

		2		T95		12293		35		0.375		0.223		0.500		0.249		0.032		1158		1.294		66.9																0.2449734		0.2412074043		54.41		5.6E+03		2

		2		T95		12293		36		0.375		0.224		0.500		0.250		0.033		1159		1.289		66.6				TEST 2												0.2449734		0.2412074043		54.41		5.6E+03		2

		2		T95		12293		37		0.375		0.224		0.500		0.251		0.033		1126		1.316		65.7				67.7		2.54										0.2449734		0.2412074043		54.41		5.6E+03		2

		8		T95		12293		38		0.375		0.223		0.500		0.249		0.031		872		1.478		56.0																15.00895275		4.0989380919		592.96		3.0E+03		8

		8		T95		12293		39		0.375		0.224		0.500		0.249		0.031		749		1.573		50.5																15.00895275		4.0989380919		592.96		3.0E+03		8

		8		T95		12293		40		0.376		0.224		0.500		0.249		0.031		777		1.551		51.7																15.00895275		4.0989380919		592.96		3.0E+03		8

		8		T95		12293		41		0.375		0.223		0.500		0.250		0.034		754		1.587		51.3																15.00895275		4.0989380919		592.96		3.0E+03		8

		8		T95		12293		42		0.374		0.224		0.500		0.249		0.032		710		1.585		48.2																15.00895275		4.0989380919		592.96		3.0E+03		8

		8		T95		12293		43		0.375		0.224		0.500		0.251		0.034		787		1.559		52.7																15.00895275		4.0989380919		592.96		3.0E+03		8

		8		T95		12293		44		0.375		0.225		0.500		0.251		0.034		815		1.574		54.8																15.00895275		4.0989380919		592.96		3.0E+03		8

		8		T95		12293		45		0.376		0.224		0.500		0.249		0.032		792		1.541		52.4				TEST 8												15.00895275		4.0989380919		592.96		3.0E+03		8

		8		T95		12293		46		0.376		0.223		0.500		0.250		0.032		736		1.557		49.3				51.9		2.48										15.00895275		4.0989380919		592.96		3.0E+03		8

		3		T95		12293		47		0.375		0.226		0.500		0.249		0.033		992		1.404		60.7																1.55904		1.5331779273		346.28		3.4E+04		3

		3		T95		12293		48		0.375		0.225		0.500		0.250		0.033		901		1.456		56.9																1.55904		1.5331779273		346.28		3.4E+04		3

		3		T95		12293		49		0.375		0.224		0.500		0.250		0.033		945		1.432		59.0																1.55904		1.5331779273		346.28		3.4E+04		3

		3		T95		12293		50		0.375		0.225		0.500		0.250		0.034		987		1.481		63.2																1.55904		1.5331779273		346.28		3.4E+04		3

		3		T95		12293		51		0.375		0.224		0.500		0.250		0.032		908		1.474		58.1																1.55904		1.5331779273		346.28		3.4E+04		3

		3		T95		12293		52		0.375		0.223		0.500		0.249		0.033		901		1.462		57.4																1.55904		1.5331779273		346.28		3.4E+04		3

		3		T95		12293		53		0.375		0.224		0.500		0.248		0.032		1177		1.314		68.6

		3		T95		12293		54		0.375		0.224		0.500		0.248		0.032		941		1.485		60.5				TEST 3						TEST 3						1.55904		1.5331779273		346.28		3.4E+04		3

		3		T95		12293		55		0.375		0.225		0.500		0.250		0.032		924		1.447		58.1				60.3		3.70		------>		59.2		2.11		Drop Outlier (12293-53)		1.55904		1.5331779273		346.28		3.4E+04		3

		7		T95		12293		56		0.375		0.224		0.500		0.248		0.034		1198		1.286		68.7																1.51507449		0.4162667616		60.16		3.0E+02		7

		7		T95		12293		57		0.375		0.225		0.500		0.252		0.032		1084		1.311		62.9																1.51507449		0.4162667616		60.16		3.0E+02		7

		7		T95		12293		58		0.375		0.225		0.500		0.249		0.033		1203		1.304		69.5																1.51507449		0.4162667616		60.16		3.0E+02		7

		7		T95		12293		59		0.375		0.224		0.500		0.248		0.033		1173		1.327		68.9																1.51507449		0.4162667616		60.16		3.0E+02		7

		7		T95		12293		60		0.375		0.224		0.500		0.250		0.032		1176		1.298		67.9																1.51507449		0.4162667616		60.16		3.0E+02		7

		7		T95		12293		61		0.375		0.225		0.500		0.249		0.031		1067		1.308		61.8																1.51507449		0.4162667616		60.16		3.0E+02		7

		7		T95		12293		62		0.375		0.223		0.500		0.250		0.030		1176		1.298		68.1																1.51507449		0.4162667616		60.16		3.0E+02		7

		7		T95		12293		63		0.375		0.224		0.500		0.250		0.032		1120		1.341		66.4				TEST 7												1.51507449		0.4162667616		60.16		3.0E+02		7

		7		T95		12293		64		0.375		0.224		0.500		0.250		0.032		1198		1.273		68.1				66.9		2.74										1.51507449		0.4162667616		60.16		3.0E+02		7

		4		T95		12293		65		0.375		0.225		0.500		0.250		0.031		745		1.567		49.9																4.8608		4.7811992476		1080.50		1.1E+05		4

		4		T95		12293		66		0.375		0.225		0.500		0.250		0.031		730		1.582		49.3																4.8608		4.7811992476		1080.50		1.1E+05		4

		4		T95		12293		67		0.375		0.225		0.500		0.251		0.031		757		1.537		50.0																4.8608		4.7811992476		1080.50		1.1E+05		4

		4		T95		12293		68		0.375		0.225		0.500		0.250		0.030		707		1.600		48.2																4.8608		4.7811992476		1080.50		1.1E+05		4

		4		T95		12293		69		0.375		0.225		0.500		0.250		0.031		774		1.540		51.2																4.8608		4.7811992476		1080.50		1.1E+05		4

		4		T95		12293		70		0.375		0.225		0.500		0.250		0.031		720		1.597		49.0																4.8608		4.7811992476		1080.50		1.1E+05		4

		4		T95		12293		71		0.375		0.225		0.500		0.252		0.031		716		1.594		48.7																4.8608		4.7811992476		1080.50		1.1E+05		4

		4		T95		12293		72		0.375		0.225		0.500		0.251		0.030		755		1.545		50.0				TEST 4												4.8608		4.7811992476		1080.50		1.1E+05		4

		4		T95		12293		73		0.376		0.227		0.500		0.250		0.032		731		1.584		49.1				49.5		0.88										4.8608		4.7811992476		1080.50		1.1E+05		4

																		0.032

																		0.0014968257

		Unused		T95		12293		74														ERROR:#REF!		ERROR:#REF!

																		0.037

																		0.029





Prediction Lines

		TS2253B - DCB Predictions Across Ranges

												K Predicted as a function of H2S 						K Predicted as a function of H2S 						K Predicted as a function of 						K Predicted as a function of  						K Predicted as a function of 						K Predicted as a function of  

				Predictors:								Partial Pressure ("Low" Total Pressure)						Partial Pressure ("High" Total Pressure)						Fugacity ("Low" Total Pressure)						Fugacity ("High" Total Pressure)						Solubility ("Low" Total Pressure)						Solubility ("High" Total Pressure)

				Partial Pressure		Fugacity		Aqueous concentration				Predicted K vs. PPH2S		Predicted K Lower 95% Conf. Band		Predicted K Upper 95% Conf. Band		Predicted K vs. PPH2S		Predicted K Lower 95% Conf. Band		Predicted K Upper 95% Conf. Band		Predicted K vs. Fugacity		Predicted K Lower 95% Conf. Band		Predicted K Upper 95% Conf. Band		Predicted K vs. Fugacity		Predicted K Lower 95% Conf. Band		Predicted K Upper 95% Conf. Band		Predicted K vs. Solubility		Predicted K Lower 95% Conf. Band		Predicted K Upper 95% Conf. Band		Predicted K vs. Solubility		Predicted K Lower 95% Conf. Band		Predicted K Upper 95% Conf. Band

				psia		psia		mg/l



		1		0.01		0.01		1				69.8957		68.6111		71.1803		72.0857		70.4819		73.6894		69.8979		68.6147		71.1810		71.6171		70.0123		73.2219		70.2038		68.9208		71.4868		71.7878		70.1834		73.3922

		2		0.02		0.02		10				69.5153		68.2307		70.7998		71.8659		70.2621		73.4696		69.5138		68.2306		70.7969		71.1962		69.5915		72.8010		68.8703		67.5873		70.1533		69.9611		68.3566		71.5655

		3		0.03		0.03		20				69.2233		67.9387		70.5079		71.6972		70.0935		73.3010		69.2190		67.9359		70.5022		70.8733		69.2685		72.4780		68.0625		66.7795		69.3456		68.8545		67.2501		70.4589

		4		0.04		0.04		30				68.9772		67.6926		70.2618		71.5551		69.9513		73.1588		68.9705		67.6874		70.2537		70.6010		68.9962		72.2058		67.4427		66.1596		68.7257		68.0054		66.4009		69.6098

		5		0.05		0.05		40				68.7604		67.4758		70.0450		71.4298		69.8260		73.0335		68.7516		67.4685		70.0348		70.3611		68.7564		71.9659		66.9201		65.6371		68.2032		67.2895		65.6851		68.8940

		6		0.06		0.06		50				68.5644		67.2798		69.8489		71.3165		69.7128		72.9203		68.5537		67.2706		69.8368		70.1443		68.5395		71.7490		66.4598		65.1767		67.7428		66.6589		65.0544		68.2633

		7		0.07		0.07		60				68.3841		67.0995		69.6687		71.2124		69.6087		72.8162		68.3717		67.0886		69.6548		69.9449		68.3401		71.5496		66.0435		64.7605		67.3266		66.0887		64.4843		67.6931

		8		0.08		0.08		70				68.2163		66.9317		69.5009		71.1155		69.5117		72.7192		68.2023		66.9192		69.4854		69.7592		68.1545		71.3640		65.6608		64.3778		66.9438		65.5644		63.9600		67.1688

		9		0.09		0.09		80				68.0587		66.7741		69.3433		71.0244		69.4207		72.6282		68.0432		66.7601		69.3263		69.5849		67.9801		71.1897		65.3045		64.0215		66.5876		65.0764		63.4719		66.6808

		10		0.10		0.10		90				67.9097		66.6251		69.1943		70.9383		69.3346		72.5421		67.8927		66.6096		69.1759		69.4200		67.8152		71.0248		64.9699		63.6869		66.2530		64.6180		63.0136		66.2224

		11		0.20		0.20		100				66.7066		65.4220		67.9912		70.2433		68.6395		71.8470		66.6781		65.3949		67.9612		68.0891		66.4843		69.6938		64.6535		63.3704		65.9365		64.1845		62.5800		65.7889

		12		0.40		0.40		150				65.0051		63.7205		66.2897		69.2604		67.6566		70.8641		64.9603		63.6771		66.2434		66.2068		64.6021		67.8116		63.2675		61.9844		64.5505		62.2858		60.6814		63.8902

		13		0.60		0.60		200				63.6996		62.4150		64.9842		68.5061		66.9024		70.1099		63.6421		62.3590		64.9253		64.7625		63.1578		66.3673		62.0990		60.8160		63.3820		60.6851		59.0807		62.2896

		14		0.80		0.80		250				62.5989		61.3143		63.8835		67.8703		66.2665		69.4740		62.5309		61.2478		63.8140		63.5449		61.9402		65.1497		61.0696		59.7865		62.3526		59.2749		57.6705		60.8794

		15		1.00		1.00		300				61.6293		60.3447		62.9138		67.3101		65.7063		68.9138		61.5519		60.2688		62.8350		62.4722		60.8674		64.0770		60.1389		58.8559		61.4219		58.0000		56.3956		59.6044

		16		1.20		1.20		350				60.7526		59.4680		62.0372		66.8036		65.1999		68.4074		60.6668		59.3837		61.9499		61.5024		59.8976		63.1071		59.2830		58.0000		60.5661		56.8276		55.2232		58.4320

		17		1.40		1.40		400				59.9464		58.6618		61.2310		66.3379		64.7341		67.9416		59.8529		58.5698		61.1360		60.6105		59.0058		62.2153		58.4864		57.2034		59.7695		55.7363		54.1319		57.3408

		18		1.60		1.60		450				59.1961		57.9115		60.4806		65.9044		64.3007		67.5082		59.0953		57.8122		60.3784		59.7804		58.1757		61.3852		57.7383		56.4552		59.0213		54.7114		53.1070		56.3158

		19		1.80		1.80		500				58.4913		57.2067		59.7759		65.4973		63.8935		67.1010		58.3838		57.1006		59.6669		59.0008		57.3960		60.6056		57.0306		55.7476		58.3136		53.7420		52.1376		55.3464

		20		2.00		2.00		550				57.8247		56.5401		59.1093		65.1122		63.5084		66.7159		57.7108		56.4276		58.9939		58.2634		56.6586		59.8681		56.3575		55.0745		57.6406		52.8200		51.2156		54.4244

		21		2.20		2.20		600				57.1907		55.9061		58.4753		64.7459		63.1422		66.3497		57.0707		55.7875		58.3538		57.5620		55.9572		59.1668		55.7144		54.4314		56.9975		51.9390		50.3346		53.5434

		22		2.40		2.40		650				56.5849		55.3003		57.8695		64.3959		62.7922		65.9997		56.4591		55.1759		57.7422		56.8918		55.2871		58.4966		55.0976		53.8146		56.3806		51.0940		49.4896		52.6984

		23		2.60		2.60		700				56.0039		54.7193		57.2885		64.0603		62.4565		65.6640		55.8725		54.5893		57.1556		56.2491		54.6443		57.8538		54.5041		53.2210		55.7871		50.2809		48.6765		51.8854

		24		2.80		2.80		750				55.4448		54.1603		56.7294		63.7373		62.1335		65.3410		55.3080		54.0249		56.5911		55.6306		54.0258		57.2354		53.9314		52.6484		55.2144		49.4964		47.8920		51.1009

		25		3.00		3.00		800				54.9054		53.6208		56.1900		63.4257		61.8219		65.0294		54.7634		53.4802		56.0465		55.0338		53.4291		56.6386		53.3775		52.0945		54.6605		48.7377		47.1333		50.3421

		26		3.20		3.20		850				54.3837		53.0991		55.6682		63.1242		61.5205		64.7280		54.2366		52.9535		55.5197		54.4567		52.8519		56.0614		52.8407		51.5576		54.1237		48.0023		46.3979		49.6067

		27		3.40		3.40		900				53.8780		52.5934		55.1626		62.8321		61.2284		64.4359		53.7261		52.4429		55.0092		53.8972		52.2925		55.5020		52.3194		51.0364		53.6024		47.2882		45.6838		48.8926

		28		3.60		3.60		950				53.3870		52.1024		54.6716		62.5485		60.9447		64.1522		53.2304		51.9472		54.5135		53.3541		51.7493		54.9588		51.8124		50.5294		53.0955		46.5937		44.9893		48.1981

		29		3.80		3.80		1000				52.9094		51.6248		54.1940		62.2726		60.6688		63.8763		52.7482		51.4651		54.0313		52.8258		51.2210		54.4305		51.3186		50.0356		52.6017		45.9173		44.3128		47.5217

		30		4.00		4.00		1050				52.4443		51.1597		53.7289		62.0039		60.4001		63.6076		52.2786		50.9955		53.5617		52.3112		50.7064		53.9160		50.8370		49.5540		52.1201		45.2575		43.6531		46.8620

		31		4.20		4.20		1100				51.9907		50.7061		53.2752		61.7418		60.1380		63.3455		51.8206		50.5375		53.1037		51.8093		50.2046		53.4141		50.3668		49.0837		51.6498		44.6133		43.0089		46.2177

		32		4.40		4.40		1150				51.5477		50.2631		52.8323		61.4859		59.8821		63.0896		51.3734		50.0902		52.6565		51.3193		49.7145		52.9241		49.9071		48.6241		51.1901		43.9836		42.3792		45.5880

		33		4.60		4.60		1200				51.1147		49.8301		52.3993		61.2357		59.6320		62.8395		50.9362		49.6531		52.2193		50.8403		49.2355		52.4450		49.4573		48.1742		50.7403		43.3674		41.7630		44.9718

		34		4.80		4.80		1250				50.6910		49.4064		51.9756		60.9910		59.3872		62.5947		50.5084		49.2253		51.7916		50.3716		48.7668		51.9763		49.0168		47.7337		50.2998		42.7639		41.1595		44.3684

		35		5.00		5.00		1300				50.2760		48.9914		51.5606		60.7512		59.1475		62.3550		50.0895		48.8063		51.3726		49.9125		48.3077		51.5173		48.5850		47.3019		49.8680		42.1724		40.5680		43.7769

		36		5.20		5.20		1350				49.8693		48.5847		51.1539		60.5163		58.9125		62.1200		49.6788		48.3957		50.9620		49.4626		47.8578		51.0673		48.1614		46.8784		49.4444		41.5922		39.9878		43.1966

		37		5.40		5.40		1400				49.4703		48.1857		50.7549		60.2858		58.6820		61.8895		49.2760		47.9929		50.5591		49.0212		47.4164		50.6259		47.7456		46.4626		49.0286		41.0226		39.4182		42.6270

		38		5.60		5.60		1450				49.0786		47.7941		50.3632		60.0595		58.4557		61.6632		48.8806		47.5974		50.1637		48.5879		46.9831		50.1927		47.3371		46.0541		48.6202		40.4631		38.8587		42.0675

		39		5.80		5.80		1500				48.6939		47.4093		49.9785		59.8372		58.2335		61.4410		48.4921		47.2090		49.7753		48.1623		46.5575		49.7670		46.9357		45.6527		48.2187		39.9131		38.3087		41.5176

		40		6.00		6.00		1550				48.3158		47.0312		49.6003		59.6188		58.0150		61.2225		48.1103		46.8272		49.3935		47.7439		46.1392		49.3487		46.5409		45.2578		47.8239		39.3723		37.7679		40.9767

		41		6.20		6.20		1600				47.9439		46.6593		49.2284		59.4039		57.8002		61.0077		47.7349		46.4517		49.0180		47.3325		45.7277		48.9373		46.1524		44.8693		47.4354		38.8401		37.2357		40.4445

		42		6.40		6.40		1650				47.5779		46.2933		48.8625		59.1925		57.5888		60.7963		47.3654		46.0823		48.6485		46.9277		45.3229		48.5324		45.7699		44.4869		47.0529		38.3161		36.7117		39.9206

		43		6.60		6.60		1700				47.2176		45.9330		48.5022		58.9844		57.3806		60.5881		47.0017		45.7185		48.2848		46.5291		44.9244		48.1339		45.3932		44.1102		46.6762		37.8001		36.1956		39.4045

		44		6.80		6.80		1750				46.8628		45.5782		48.1474		58.7794		57.1756		60.3831		46.6434		45.3603		47.9265		46.1366		44.5318		47.7413		45.0220		43.7389		46.3050		37.2915		35.6871		38.8960

		45		7.00		7.00		1800				46.5131		45.2285		47.7977		58.5774		56.9736		60.1811		46.2904		45.0072		47.5735		45.7497		44.1450		47.3545		44.6560		43.3730		45.9390		36.7902		35.1858		38.3946

		46		7.20		7.20		1850				46.1684		44.8838		47.4530		58.3782		56.7745		59.9820		45.9423		44.6592		47.2255		45.3684		43.7636		46.9731		44.2951		43.0121		45.5781		36.2958		34.6914		37.9002

		47		7.40		7.40		1900				45.8284		44.5438		47.1130		58.1818		56.5781		59.7856		45.5991		44.3160		46.8822		44.9923		43.3875		46.5971		43.9390		42.6560		45.2221		35.8081		34.2036		37.4125

		48		7.60		7.60		1950				45.4930		44.2085		46.7776		57.9881		56.3843		59.5918		45.2605		43.9773		46.5436		44.6213		43.0165		46.2260		43.5876		42.3046		44.8707		35.3267		33.7222		36.9311

		49		7.80		7.80		2000				45.1620		43.8774		46.4466		57.7968		56.1931		59.4006		44.9263		43.6431		46.2094		44.2551		42.6503		45.8598		43.2407		41.9577		44.5237		34.8514		33.2470		36.4558

		50		8.00		8.00		2050				44.8352		43.5507		46.1198		57.6080		56.0043		59.2118		44.5963		43.3132		45.8795		43.8936		42.2888		45.4983		42.8981		41.6151		44.1811		34.3821		32.7776		35.9865

		51		8.20		8.20		2100				44.5125		43.2279		45.7971		57.4216		55.8178		59.0254		44.2705		42.9874		45.5536		43.5365		41.9318		45.1413		42.5596		41.2766		43.8427		33.9184		32.3140		35.5228

		52		8.40		8.40		2150				44.1937		42.9091		45.4783		57.2374		55.6337		58.8412		43.9486		42.6655		45.2318		43.1838		41.5791		44.7886		42.2252		40.9421		43.5082		33.4602		31.8558		35.0647

		53		8.60		8.60		2200				43.8786		42.5941		45.1632		57.0554		55.4517		58.6592		43.6305		42.3474		44.9137		42.8353		41.2305		44.4401		41.8946		40.6115		43.1776		33.0074		31.4029		34.6118

		54		8.80		8.80		2250				43.5672		42.2826		44.8518		56.8755		55.2718		58.4793		43.3161		42.0330		44.5993		42.4908		40.8860		44.0956		41.5677		40.2847		42.8507		32.5596		30.9552		34.1640

		55		9.00		9.00		2300				43.2594		41.9748		44.5439		56.6976		55.0939		58.3014		43.0053		41.7222		44.2884		42.1502		40.5454		43.7550		41.2445		39.9614		42.5275		32.1168		30.5124		33.7212

		56		9.20		9.20		2350				42.9549		41.6703		44.2395		56.5217		54.9180		58.1255		42.6979		41.4148		43.9810		41.8134		40.2086		43.4181		40.9247		39.6417		42.2077		31.6788		30.0743		33.2832

		57		9.40		9.40		2400				42.6537		41.3691		43.9383		56.3477		54.7440		57.9515		42.3938		41.1107		43.6769		41.4802		39.8754		43.0849		40.6083		39.3253		41.8914		31.2454		29.6410		32.8498

		58		9.60		9.60		2450				42.3557		41.0711		43.6403		56.1756		54.5718		57.7793		42.0929		40.8098		43.3761		41.1505		39.5457		42.7553		40.2953		39.0122		41.5783		30.8165		29.2121		32.4209

		59		9.80		9.80		2500				42.0608		40.7762		43.3453		56.0052		54.4015		57.6090		41.7952		40.5120		43.0783		40.8242		39.2195		42.4290		39.9854		38.7023		41.2684		30.3920		28.7875		31.9964

		60		10.00		10.00		2550				41.7688		40.4843		43.0534		55.8366		54.2328		57.4403		41.5005		40.2173		42.7836		40.5013		38.8965		42.1061		39.6785		38.3955		40.9616		29.9716		28.3672		31.5761

		61		10.20		10.20		2600				41.4798		40.1952		42.7644		55.6696		54.0658		57.2733		41.2087		39.9255		42.4918		40.1816		38.5768		41.7863		39.3747		38.0917		40.6577		29.5554		27.9510		31.1598

		62		10.40		10.40		2650				41.1936		39.9090		42.4782		55.5043		53.9005		57.1080		40.9197		39.6366		42.2028		39.8650		38.2602		41.4697		39.0738		37.7907		40.3568		29.1432		27.5388		30.7476

		63		10.60		10.60		2700				40.9102		39.6256		42.1948		55.3405		53.7367		56.9443		40.6335		39.3504		41.9167		39.5514		37.9466		41.1561		38.7757		37.4926		40.0587		28.7348		27.1304		30.3393

		64		10.80		10.80		2750				40.6294		39.3448		41.9140		55.1783		53.5745		56.7820		40.3500		39.0669		41.6332		39.2407		37.6360		40.8455		38.4803		37.1973		39.7634		28.3302		26.7258		29.9347

		65		11.00		11.00		2800				40.3512		39.0666		41.6358		55.0176		53.4138		56.6213		40.0691		38.7860		41.3523		38.9330		37.3282		40.5377		38.1876		36.9046		39.4707		27.9293		26.3249		29.5337

		66		11.20		11.20		2850				40.0755		38.7909		41.3601		54.8583		53.2545		56.4620		39.7908		38.5077		41.0739		38.6280		37.0232		40.2328		37.8976		36.6145		39.1806		27.5319		25.9275		29.1364

		67		11.40		11.40		2900				39.8022		38.5177		41.0868		54.7004		53.0967		56.3042		39.5149		38.2318		40.7981		38.3257		36.7209		39.9305		37.6100		36.3270		38.8931		27.1380		25.5336		28.7425

		68		11.60		11.60		2950				39.5314		38.2468		40.8160		54.5440		52.9402		56.1477		39.2415		37.9583		40.5246		38.0261		36.4213		39.6308		37.3250		36.0419		38.6080		26.7475		25.1431		28.3519

		69		11.80		11.80		3000				39.2629		37.9783		40.5474		54.3888		52.7851		55.9926		38.9704		37.6872		40.2535		37.7290		36.1243		39.3338		37.0423		35.7593		38.3253		26.3603		24.7559		27.9647

		70		12.00		12.00		3050				38.9966		37.7120		40.2812		54.2350		52.6313		55.8388		38.7015		37.4184		39.9847		37.4345		35.8297		39.0392		36.7620		35.4789		38.0450		25.9763		24.3719		27.5807

		71		12.20		12.20		3100				38.7325		37.4480		40.0171		54.0825		52.4787		55.6862		38.4350		37.1518		39.7181		37.1424		35.5376		38.7471		36.4839		35.2009		37.7670		25.5954		23.9910		27.1998

		72		12.40		12.40		3150				38.4707		37.1861		39.7552		53.9312		52.3274		55.5349		38.1705		36.8874		39.4537		36.8526		35.2479		38.4574		36.2081		34.9251		37.4912		25.2176		23.6132		26.8220

		73		12.60		12.60		3200				38.2109		36.9263		39.4954		53.7811		52.1773		55.3848		37.9083		36.6251		39.1914		36.5652		34.9605		38.1700		35.9345		34.6515		37.2175		24.8428		23.2383		26.4472

		74		12.80		12.80		3250				37.9531		36.6685		39.2377		53.6322		52.0284		55.2359		37.6480		36.3649		38.9312		36.2801		34.6753		37.8849		35.6630		34.3800		36.9461		24.4708		22.8664		26.0753

		75		13.00		13.00		3300				37.6974		36.4128		38.9820		53.4845		51.8807		55.0882		37.3898		36.1067		38.6730		35.9972		34.3924		37.6020		35.3936		34.1106		36.6766		24.1018		22.4974		25.7062

		76		13.20		13.20		3350				37.4436		36.1590		38.7282		53.3378		51.7341		54.9416		37.1336		35.8505		38.4168		35.7165		34.1117		37.3212		35.1262		33.8432		36.4093		23.7355		22.1311		25.3399

		77		13.40		13.40		3400				37.1918		35.9072		38.4763		53.1923		51.5886		54.7961		36.8793		35.5962		38.1625		35.4378		33.8331		37.0426		34.8608		33.5778		36.1439		23.3720		21.7675		24.9764

		78		13.60		13.60		3450				36.9418		35.6572		38.2264		53.0479		51.4442		54.6517		36.6270		35.3438		37.9101		35.1613		33.5565		36.7661		34.5974		33.3144		35.8804		23.0111		21.4066		24.6155

		79		13.80		13.80		3500				36.6936		35.4090		37.9782		52.9046		51.3008		54.5083		36.3764		35.0933		37.6596		34.8868		33.2820		36.4915		34.3359		33.0528		35.6189		22.6528		21.0484		24.2572

		80		14.00		14.00		3550				36.4473		35.1627		37.7319		52.7622		51.1585		54.3660		36.1277		34.8446		37.4108		34.6142		33.0095		36.2190		34.0762		32.7931		35.3592		22.2971		20.6926		23.9015

		81		14.20		14.20		3600				36.2027		34.9181		37.4872		52.6209		51.0172		54.2247		35.8807		34.5976		37.1639		34.3436		32.7389		35.9484		33.8183		32.5353		35.1014		21.9438		20.3394		23.5482

		82		14.40		14.40		3650				35.9598		34.6752		37.2444		52.4806		50.8769		54.0844		35.6355		34.3524		36.9186		34.0749		32.4701		35.6797		33.5622		32.2792		34.8453		21.5930		19.9886		23.1975

		83		14.60		14.60		3700				35.7186		34.4340		37.0031		52.3413		50.7375		53.9450		35.3920		34.1088		36.6751		33.8081		32.2033		35.4128		33.3079		32.0249		34.5910		21.2446		19.6402		22.8491

		84		14.80		14.80		3750				35.4790		34.1944		36.7636		52.2029		50.5991		53.8066		35.1501		33.8670		36.4332		33.5431		31.9383		35.1478		33.0553		31.7723		34.3383		20.8986		19.2942		22.5030

		85		15.00		15.00		3800				35.2410		33.9565		36.5256		52.0654		50.4616		53.6692		34.9099		33.6267		36.1930		33.2798		31.6750		34.8846		32.8044		31.5213		34.0874		20.5548		18.9504		22.1593

		86		15.20		15.20		3850				35.0047		33.7201		36.2893		51.9288		50.3251		53.5326		34.6712		33.3881		35.9544		33.0183		31.4136		34.6231		32.5551		31.2721		33.8381		20.2133		18.6089		21.8178





K Values vs log (PH2S) Pred



Effect of H2S Partial Pressure on KISSC 

Low P (30 psig total)	4.9804549999999996E-2	0.24497340000000001	1.55904	4.8608000000000002	15.00985	67.989635551638059	67.690828455793024	59.227113396741764	49.496961279020745	35.729442287050837	High P (5,000 psig total)	0.24930500000000003	1.5150744900000002	15.008952750000001	69.306140075915323	66.93825547503809	51.896607715287956	Regression Low P	0.01	0.02	0.03	0.04	0.05	0.06	7.0000000000000007E-2	0.08	0.09	0.1	0.2	0.4	0.60000000000000009	0.8	1	1.2	1.4	1.5999999999999999	1.7999999999999998	1.9999999999999998	2.1999999999999997	2.4	2.6	2.8000000000000003	3.0000000000000004	3.2000000000000006	3.4000000000000008	3.600000000000001	3.8000000000000012	4.0000000000000009	4.2000000000000011	4.4000000000000012	4.6000000000000014	4.8000000000000016	5.0000000000000018	5.200000000000002	5.4000000000000021	5.6000000000000023	5.8000000000000025	6.0000000000000027	6.2000000000000028	6.400000000000003	6.6000000000000032	6.8000000000000034	7.0000000000000036	7.2000000000000037	7.4000000000000039	7.6000000000000041	7.8000000000000043	8.0000000000000036	8.2000000000000028	8.4000000000000021	8.6000000000000014	8.8000000000000007	9	9.1999999999999993	9.3999999999999986	9.5999999999999979	9.7999999999999972	9.9999999999999964	10.199999999999996	10.399999999999995	10.599999999999994	10.799999999999994	10.999999999999993	11.199999999999992	11.399999999999991	11.599999999999991	11.79999999999999	11.999999999999989	12.199999999999989	12.399999999999988	12.599999999999987	12.799999999999986	12.999999999999986	13.199999999999985	13.399999999999984	13.599999999999984	13.799999999999983	13.999999999999982	14.199999999999982	14.399999999999981	14.59999999999998	14.799999999999979	14.999999999999979	15.199999999999978	69.895704999999992	69.515251914028127	69.223319993502017	68.977209999999999	68.760382743006332	68.564355918702361	68.384090649543722	68.216303828056255	68.058715000000007	67.909663780523644	66.706565486012664	65.005127561047289	63.699568322850439	62.598930972025322	61.629249999999999	60.752591390885847	59.946420599243837	59.196055122094577	58.491296458037979	57.824719140281239	57.190717541190139	56.584936645700871	56.003913138953045	55.444838978571681	54.905399935020242	54.383661944050644	53.877989027397533	53.386982683141866	52.909436256529375	52.444299999999998	51.990653912439875	51.547686339999132	51.11467691157219	50.690982781771694	50.276027430063301	49.869291458471338	49.470304968551304	49.078641198487666	48.693911174704333	48.315759187023644	47.943858937490674	47.577910244189148	47.217636205317937	46.862780747333566	46.513106495437285	46.168392916075959	45.828434690158069	45.493040282897773	45.162030681996882	44.835238280562479	44.512505884971972	44.193685831017461	43.878639194226892	43.567235082380272	43.259349999999998	42.954867276063482	42.653676547416595	42.35567329140175	42.060758402088631	41.768837805236444	41.479822107747026	41.193626277906098	40.910169353170808	40.629374172657556	40.351167131825179	40.075477957143377	39.802239498791764	39.531387539656876	39.262860619087832	38.996599870040491	38.732548868387411	38.470653493301029	38.210861797731525	37.953123888101302	37.69739181242705	37.443619456158707	37.19176244509481	36.941778054795094	36.693625125966904	36.447263985350702	36.202656371674223	35.959765366283754	35.718555328096642	35.478991832550378	35.241041614252211	35.004672513058786	Regression High P	0.01	0.02	0.03	0.04	0.05	0.06	7.0000000000000007E-2	0.08	0.09	0.1	0.2	0.4	0.60000000000000009	0.8	1	1.2	1.4	1.5999999999999999	1.7999999999999998	1.9999999999999998	2.1999999999999997	2.4	2.6	2.8000000000000003	3.0000000000000004	3.2000000000000006	3.4000000000000008	3.600000000000001	3.8000000000000012	4.0000000000000009	4.2000000000000011	4.4000000000000012	4.6000000000000014	4.8000000000000016	5.0000000000000018	5.200000000000002	5.4000000000000021	5.6000000000000023	5.8000000000000025	6.0000000000000027	6.2000000000000028	6.400000000000003	6.6000000000000032	6.8000000000000034	7.0000000000000036	7.2000000000000037	7.4000000000000039	7.6000000000000041	7.8000000000000043	8.0000000000000036	8.2000000000000028	8.4000000000000021	8.6000000000000014	8.8000000000000007	9	9.1999999999999993	9.3999999999999986	9.5999999999999979	9.7999999999999972	9.9999999999999964	10.199999999999996	10.399999999999995	10.599999999999994	10.799999999999994	10.999999999999993	11.199999999999992	11.399999999999991	11.599999999999991	11.79999999999999	11.999999999999989	12.199999999999989	12.399999999999988	12.599999999999987	12.799999999999986	12.999999999999986	13.199999999999985	13.399999999999984	13.599999999999984	13.799999999999983	13.999999999999982	14.199999999999982	14.399999999999981	14.59999999999998	14.799999999999979	14.999999999999979	15.199999999999978	72.085678000000001	71.865887171106465	71.697235736386176	71.555055999999993	71.429793137643102	71.316546853704907	71.212406147820275	71.11547434221292	71.024433999999999	70.938325903406124	70.243286275286209	69.260351806812267	68.506119661737458	67.870272550572423	67.310079999999999	66.803627221829871	66.337895826664223	65.904403613624538	65.497258825858637	65.112171711064633	64.745903852760648	64.395939323474906	64.060277338164653	63.737295668008713	63.425657363861866	63.124245101144851	62.832113761964663	62.548455420436802	62.27257298233755	62.003859999999996	61.741784981329971	61.485879027325154	61.235725973763884	60.990954443659746	60.751231376431058	60.516256711660901	60.285758985212361	60.059491653328458	59.837230002824143	59.618768537049036	59.403918751032037	59.192507227249067	58.984373997287094	58.779371125386234	58.577361478202839	58.378217651717272	58.181821031427553	57.988060966136757	57.796834038990468	57.608043422129263	57.421598303524348	57.237413376366931	57.055408382864428	56.875507705521294	56.697639999999993	56.521737864505909	56.347737541351108	56.175578646949823	56.005203927003492	55.836559034061338	55.669592325006604	55.50425467632931	55.340499315312769	55.178281665489628	55.017559204920374	54.85829133601743	54.700439265785747	54.543965895478806	54.388835718780854	54.235014727723751	54.082470325632109	53.931171246465553	53.781087479992699	53.632190202289713	53.484451711107482	53.337845365696978	53.192345530722648	53.047927523929346	52.904567567260365	52.762242741152384	52.620930941758544	52.480610840873624	52.341261848355515	52.202864076855661	52.065398308687293	51.928845964675119	0.01	0.02	0.03	0.04	0.05	0.06	7.0000000000000007E-2	0.08	0.09	0.1	0.2	0.4	0.60000000000000009	0.8	1	1.2	1.4	1.5999999999999999	1.7999999999999998	1.9999999999999998	2.1999999999999997	2.4	2.6	2.8000000000000003	3.0000000000000004	3.2000000000000006	3.4000000000000008	3.600000000000001	3.8000000000000012	4.0000000000000009	4.2000000000000011	4.4000000000000012	4.6000000000000014	4.8000000000000016	5.0000000000000018	5.200000000000002	5.4000000000000021	5.6000000000000023	5.8000000000000025	6.0000000000000027	6.2000000000000028	6.400000000000003	6.6000000000000032	6.8000000000000034	7.0000000000000036	7.2000000000000037	7.4000000000000039	7.6000000000000041	7.8000000000000043	8.0000000000000036	8.2000000000000028	8.4000000000000021	8.6000000000000014	8.8000000000000007	9	9.1999999999999993	9.3999999999999986	9.5999999999999979	9.7999999999999972	9.9999999999999964	10.199999999999996	10.399999999999995	10.599999999999994	10.799999999999994	10.999999999999993	11.199999999999992	11.399999999999991	11.599999999999991	11.79999999999999	11.999999999999989	12.199999999999989	12.399999999999988	12.599999999999987	12.799999999999986	12.999999999999986	13.199999999999985	13.399999999999984	13.599999999999984	13.799999999999983	13.999999999999982	14.199999999999982	14.399999999999981	14.59999999999998	14.799999999999979	14.999999999999979	15.199999999999978	68.611118333333323	68.230665247361458	67.938733326835347	67.69262333333333	67.475796076339662	67.279769252035692	67.099503982877053	66.931717161389585	66.774128333333337	66.625077113856975	65.421978819345995	63.720540894380619	62.41498165618377	61.314344305358652	60.34466333333333	59.468004724219178	58.661833932577167	57.911468455427908	57.20670979137131	56.54013247361457	55.90613087452347	55.300349979034202	54.719326472286376	54.160252311905012	53.620813268353572	53.099075277383974	52.593402360730863	52.102396016475197	51.624849589862706	51.159713333333329	50.706067245773205	50.263099673332462	49.83009024490552	49.406396115105025	48.991440763396632	48.584704791804668	48.185718301884634	47.794054531820997	47.409324508037663	47.031172520356975	46.659272270824005	46.293323577522479	45.933049538651268	45.578194080666897	45.228519828770615	44.88380624940929	44.5438480234914	44.208453616231104	43.877444015330212	43.550651613895809	43.227919218305303	42.909099164350792	42.594052527560223	42.282648415713602	41.974763333333328	41.670280609396812	41.369089880749925	41.071086624735081	40.776171735421961	40.484251138569775	40.195235441080357	39.909039611239429	39.625582686504139	39.344787505990887	39.066580465158509	38.790891290476708	38.517652832125094	38.246800872990207	37.978273952421162	37.712013203373822	37.447962201720742	37.186066826634359	36.926275131064855	36.668537221434633	36.41280514576038	36.159032789492038	35.90717577842814	35.657191388128425	35.409038459300234	35.162677318684032	34.918069705007554	34.675178699617085	34.433968661429972	34.194405165883708	33.956454947585542	33.720085846392116	0.01	0.02	0.03	0.04	0.05	0.06	7.0000000000000007E-2	0.08	0.09	0.1	0.2	0.4	0.60000000000000009	0.8	1	1.2	1.4	1.5999999999999999	1.7999999999999998	1.9999999999999998	2.1999999999999997	2.4	2.6	2.8000000000000003	3.0000000000000004	3.2000000000000006	3.4000000000000008	3.600000000000001	3.8000000000000012	4.0000000000000009	4.2000000000000011	4.4000000000000012	4.6000000000000014	4.8000000000000016	5.0000000000000018	5.200000000000002	5.4000000000000021	5.6000000000000023	5.8000000000000025	6.0000000000000027	6.2000000000000028	6.400000000000003	6.6000000000000032	6.8000000000000034	7.0000000000000036	7.2000000000000037	7.4000000000000039	7.6000000000000041	7.8000000000000043	8.0000000000000036	8.2000000000000028	8.4000000000000021	8.6000000000000014	8.8000000000000007	9	9.1999999999999993	9.3999999999999986	9.5999999999999979	9.7999999999999972	9.9999999999999964	10.199999999999996	10.399999999999995	10.599999999999994	10.799999999999994	10.999999999999993	11.199999999999992	11.399999999999991	11.599999999999991	11.79999999999999	11.999999999999989	12.199999999999989	12.399999999999988	12.599999999999987	12.799999999999986	12.999999999999986	13.199999999999985	13.399999999999984	13.599999999999984	13.799999999999983	13.999999999999982	14.199999999999982	14.399999999999981	14.59999999999998	14.799999999999979	14.999999999999979	15.199999999999978	71.180291666666662	70.799838580694797	70.507906660168686	70.261796666666669	70.044969409673001	69.848942585369031	69.668677316210392	69.500890494722924	69.343301666666676	69.194250447190313	67.991152152679334	66.289714227713958	64.984154989517108	63.883517638691991	62.913836666666668	62.037178057552516	61.231007265910506	60.480641788761247	59.775883124704649	59.109305806947908	58.475304207856809	57.869523312367541	57.288499805619715	56.729425645238351	56.189986601686911	55.668248610717313	55.162575694064202	54.671569349808536	54.194022923196044	53.728886666666668	53.275240579106544	52.832273006665801	52.399263578238859	51.975569448438364	51.560614096729971	51.153878125138007	50.754891635217973	50.363227865154336	49.978497841371002	49.600345853690314	49.228445604157343	48.862496910855818	48.502222871984607	48.147367414000236	47.797693162103954	47.452979582742628	47.113021356824738	46.777626949564443	46.446617348663551	46.119824947229148	45.797092551638642	45.478272497684131	45.163225860893562	44.851821749046941	44.543936666666667	44.239453942730151	43.938263214083264	43.64025995806842	43.3453450687553	43.053424471903114	42.764408774413695	42.478212944572768	42.194756019837477	41.913960839324226	41.635753798491848	41.360064623810047	41.086826165458433	40.815974206323546	40.547447285754501	40.28118653670716	40.017135535054081	39.755240159967698	39.495448464398194	39.237710554767972	38.981978479093719	38.728206122825377	38.476349111761479	38.226364721461763	37.978211792633573	37.731850652017371	37.487243038340893	37.244352032950424	37.003141994763311	36.763578499217047	36.52562828091888	36.289259179725455	0.01	0.02	0.03	0.04	0.05	0.06	7.0000000000000007E-2	0.08	0.09	0.1	0.2	0.4	0.60000000000000009	0.8	1	1.2	1.4	1.5999999999999999	1.7999999999999998	1.9999999999999998	2.1999999999999997	2.4	2.6	2.8000000000000003	3.0000000000000004	3.2000000000000006	3.4000000000000008	3.600000000000001	3.8000000000000012	4.0000000000000009	4.2000000000000011	4.4000000000000012	4.6000000000000014	4.8000000000000016	5.0000000000000018	5.200000000000002	5.4000000000000021	5.6000000000000023	5.8000000000000025	6.0000000000000027	6.2000000000000028	6.400000000000003	6.6000000000000032	6.8000000000000034	7.0000000000000036	7.2000000000000037	7.4000000000000039	7.6000000000000041	7.8000000000000043	8.0000000000000036	8.2000000000000028	8.4000000000000021	8.6000000000000014	8.8000000000000007	9	9.1999999999999993	9.3999999999999986	9.5999999999999979	9.7999999999999972	9.9999999999999964	10.199999999999996	10.399999999999995	10.599999999999994	10.799999999999994	10.999999999999993	11.199999999999992	11.399999999999991	11.599999999999991	11.79999999999999	11.999999999999989	12.199999999999989	12.399999999999988	12.599999999999987	12.799999999999986	12.999999999999986	13.199999999999985	13.399999999999984	13.599999999999984	13.799999999999983	13.999999999999982	14.199999999999982	14.399999999999981	14.59999999999998	14.799999999999979	14.999999999999979	15.199999999999978	70.481924666666671	70.262133837773135	70.093482403052846	69.951302666666663	69.826039804309772	69.712793520371577	69.608652814486945	69.51172100887959	69.420680666666669	69.334572570072794	68.639532941952879	67.656598473478937	66.902366328404128	66.266519217239093	65.706326666666669	65.199873888496541	64.734142493330893	64.300650280291208	63.893505492525307	63.508418377731303	63.142150519427318	62.792185990141576	62.456524004831323	62.133542334675383	61.821904030528536	61.520491767811521	61.228360428631333	60.944702087103472	60.66881964900422	60.400106666666666	60.138031647996641	59.882125693991824	59.631972640430554	59.387201110326416	59.147478043097728	58.912503378327571	58.682005651879031	58.455738319995127	58.233476669490813	58.015015203715706	57.800165417698707	57.588753893915737	57.380620663953763	57.175617792052904	56.973608144869509	56.774464318383941	56.578067698094223	56.384307632803427	56.193080705657138	56.004290088795933	55.817844970191018	55.633660043033601	55.451655049531098	55.271754372187964	55.093886666666663	54.917984531172578	54.743984208017778	54.571825313616493	54.401450593670162	54.232805700728008	54.065838991673274	53.90050134299598	53.736745981979439	53.574528332156298	53.413805871587044	53.2545380026841	53.096685932452417	52.940212562145476	52.785082385447524	52.631261394390421	52.478716992298779	52.327417913132223	52.177334146659369	52.028436868956383	51.880698377774152	51.734092032363648	51.588592197389318	51.444174190596016	51.300814233927035	51.158489407819054	51.017177608425214	50.876857507540294	50.737508515022185	50.599110743522331	50.461644975353963	50.325092631341789	0.01	0.02	0.03	0.04	0.05	0.06	7.0000000000000007E-2	0.08	0.09	0.1	0.2	0.4	0.60000000000000009	0.8	1	1.2	1.4	1.5999999999999999	1.7999999999999998	1.9999999999999998	2.1999999999999997	2.4	2.6	2.8000000000000003	3.0000000000000004	3.2000000000000006	3.4000000000000008	3.600000000000001	3.8000000000000012	4.0000000000000009	4.2000000000000011	4.4000000000000012	4.6000000000000014	4.8000000000000016	5.0000000000000018	5.200000000000002	5.4000000000000021	5.6000000000000023	5.8000000000000025	6.0000000000000027	6.2000000000000028	6.400000000000003	6.6000000000000032	6.8000000000000034	7.0000000000000036	7.2000000000000037	7.4000000000000039	7.6000000000000041	7.8000000000000043	8.0000000000000036	8.2000000000000028	8.4000000000000021	8.6000000000000014	8.8000000000000007	9	9.1999999999999993	9.3999999999999986	9.5999999999999979	9.7999999999999972	9.9999999999999964	10.199999999999996	10.399999999999995	10.599999999999994	10.799999999999994	10.999999999999993	11.199999999999992	11.399999999999991	11.599999999999991	11.79999999999999	11.999999999999989	12.199999999999989	12.399999999999988	12.599999999999987	12.799999999999986	12.999999999999986	13.199999999999985	13.399999999999984	13.599999999999984	13.799999999999983	13.999999999999982	14.199999999999982	14.399999999999981	14.59999999999998	14.799999999999979	14.999999999999979	15.199999999999978	73.689431333333332	73.469640504439795	73.300989069719506	73.158809333333323	73.033546470976432	72.920300187038237	72.816159481153605	72.71922767554625	72.628187333333329	72.542079236739454	71.847039608619539	70.864105140145597	70.109872995070788	69.474025883905753	68.913833333333329	68.407380555163201	67.941649159997553	67.508156946957868	67.101012159191967	66.715925044397963	66.349657186093978	65.999692656808236	65.664030671497983	65.341049001342043	65.029410697195203	64.727998434478181	64.435867095297994	64.15220875377014	63.87632631567088	63.607613333333326	63.345538314663301	63.089632360658484	62.839479307097214	62.594707776993076	62.354984709764388	62.120010044994231	61.889512318545691	61.663244986661788	61.440983336157473	61.222521870382366	61.007672084365367	60.796260560582397	60.588127330620424	60.383124458719564	60.181114811536169	59.981970985050602	59.785574364760883	59.591814299470087	59.400587372323798	59.211796755462593	59.025351636857678	58.841166709700261	58.659161716197758	58.479261038854624	58.301393333333323	58.125491197839239	57.951490874684438	57.779331980283153	57.608957260336823	57.440312367394668	57.273345658339935	57.10800800966264	56.944252648646099	56.782034998822958	56.621312538253704	56.46204466935076	56.304192599119077	56.147719228812136	55.992589052114184	55.838768061057081	55.686223658965439	55.534924579798883	55.384840813326029	55.235943535623043	55.088205044440812	54.941598699030308	54.796098864055978	54.651680857262676	54.508320900593695	54.365996074485714	54.224684275091874	54.084364174206954	53.945015181688845	53.806617410188991	53.669151642020623	53.532599298008449	H2S Partial Pressure (psia) 



K (ksi-in1/2)







K Values vs log (fugacity) Pred



Effect of H2S Fugacity on KISSC

Low P (30 psig total)	4.9039755314563997E-2	0.24120740432392801	1.5331779273216	4.7811992475520002	14.727246645578999	67.989635551638059	67.690828455793024	59.227113396741764	49.496961279020745	35.729442287050837	High P (5,000 psig total)	6.8586692451900008E-2	0.41626676157973469	4.0989380919067351	69.306140075915323	66.93825547503809	51.896607715287956	Regression Low P	0.01	0.02	0.03	0.04	0.05	0.06	7.0000000000000007E-2	0.08	0.09	0.1	0.2	0.4	0.60000000000000009	0.8	1	1.2	1.4	1.5999999999999999	1.7999999999999998	1.9999999999999998	2.1999999999999997	2.4	2.6	2.8000000000000003	3.0000000000000004	3.2000000000000006	3.4000000000000008	3.600000000000001	3.8000000000000012	4.0000000000000009	4.2000000000000011	4.4000000000000012	4.6000000000000014	4.8000000000000016	5.0000000000000018	5.200000000000002	5.4000000000000021	5.6000000000000023	5.8000000000000025	6.0000000000000027	6.2000000000000028	6.400000000000003	6.6000000000000032	6.8000000000000034	7.0000000000000036	7.2000000000000037	7.4000000000000039	7.6000000000000041	7.8000000000000043	8.0000000000000036	8.2000000000000028	8.4000000000000021	8.6000000000000014	8.8000000000000007	9	9.1999999999999993	9.3999999999999986	9.5999999999999979	9.7999999999999972	9.9999999999999964	10.199999999999996	10.399999999999995	10.599999999999994	10.799999999999994	10.999999999999993	11.199999999999992	11.399999999999991	11.599999999999991	11.79999999999999	11.999999999999989	12.199999999999989	12.399999999999988	12.599999999999987	12.799999999999986	12.999999999999986	13.199999999999985	13.399999999999984	13.599999999999984	13.799999999999983	13.999999999999982	14.199999999999982	14.399999999999981	14.59999999999998	14.799999999999979	14.999999999999979	15.199999999999978	69.897869999999998	69.513757337204552	69.219017324617141	68.97054	68.751627082425117	68.553714676824868	68.371715436710474	68.202314674409109	68.043210000000002	67.892725057396049	66.678054164850238	64.960250114792103	63.642132707122947	62.530908329700473	61.551899999999996	60.666808814974679	59.85288346947646	59.095300229584225	58.383762494550716	57.710773372045573	57.070673313923152	56.459065414245899	55.872453044540606	55.308001151883104	54.763373246171525	54.236616659400951	53.726079676837166	53.230350344376333	52.7482104004566	52.278599999999997	51.820590292405363	51.373361816527463	50.936187272013711	50.508417629949363	50.089470824251194	49.678822460856317	49.275998121368843	48.880566938952924	48.492136198497064	48.110346768248746	47.734869211594201	47.365400459168441	47.001660945652922	46.643392134333702	46.290354367104719	45.942324989101429	45.59909670626871	45.260476141448336	44.926282560423481	44.596346744091143	44.270509986783864	43.948623203912291	43.630546134690363	43.316146627846308	43.005299999999991	42.697888457870697	42.393800576721517	42.092930828491802	41.795179153951679	41.500450573960563	41.208654835548423	40.919706089081224	40.633522593237721	40.350026444924062	40.069143331597274	39.790802303766235	39.514935565696675	39.241478282570952	38.970368402548416	38.70154649234307	38.434955585083962	38.170541039355513	37.908250408429403	37.648033318801929	37.389841357239796	37.133627965617286	36.879348342897636	36.626959353674359	36.37641944274371	36.12768855522922	35.880728061823582	35.635500688752693	35.391970452102463	35.150102596180638	34.909863535614782	34.671220800913233	Regression High P	0.01	0.02	0.03	0.04	0.05	0.06	7.0000000000000007E-2	0.08	0.09	0.1	0.2	0.4	0.60000000000000009	0.8	1	1.2	1.4	1.5999999999999999	1.7999999999999998	1.9999999999999998	2.1999999999999997	2.4	2.6	2.8000000000000003	3.0000000000000004	3.2000000000000006	3.4000000000000008	3.600000000000001	3.8000000000000012	4.0000000000000009	4.2000000000000011	4.4000000000000012	4.6000000000000014	4.8000000000000016	5.0000000000000018	5.200000000000002	5.4000000000000021	5.6000000000000023	5.8000000000000025	6.0000000000000027	6.2000000000000028	6.400000000000003	6.6000000000000032	6.8000000000000034	7.0000000000000036	7.2000000000000037	7.4000000000000039	7.6000000000000041	7.8000000000000043	8.0000000000000036	8.2000000000000028	8.4000000000000021	8.6000000000000014	8.8000000000000007	9	9.1999999999999993	9.3999999999999986	9.5999999999999979	9.7999999999999972	9.9999999999999964	10.199999999999996	10.399999999999995	10.599999999999994	10.799999999999994	10.999999999999993	11.199999999999992	11.399999999999991	11.599999999999991	11.79999999999999	11.999999999999989	12.199999999999989	12.399999999999988	12.599999999999987	12.799999999999986	12.999999999999986	13.199999999999985	13.399999999999984	13.599999999999984	13.799999999999983	13.999999999999982	14.199999999999982	14.399999999999981	14.59999999999998	14.799999999999979	14.999999999999979	15.199999999999978	71.617100000000008	71.1962175992727	70.873263174429269	70.600999999999999	70.36113132806247	70.144273472358009	69.944852092827276	69.759235198545397	69.584900000000005	69.420009669502917	68.089062656124923	66.206819339005818	64.762523243837293	63.544925312249859	62.472200000000001	61.502382186380018	60.610542664784965	59.780438678011642	59.000787968374787	58.263375992726985	57.562001434524198	56.891846487674577	56.249079803907691	55.630594940774515	55.033831744292641	54.456650624499716	53.897241753889396	53.354058017017465	52.825764532479226	52.311199999999999	51.80934665341691	51.319306587486182	50.840282879981395	50.371564372760034	49.912513280624637	49.462555011135315	49.021169731511861	48.587885329569914	48.162271496978292	47.743934723580125	47.332514036967297	46.927677356023281	46.529118353636719	46.136553744294353	45.749720928272694	45.368375936749558	44.992291632147825	44.621256126002251	44.255071383052751	43.893551985453961	43.536524035209794	43.183824176393827	42.835298721554238	42.490802869048395	42.150200000000005	41.813361045196885	41.480163913608678	41.150492975349152	40.824238592874501	40.501296695029112	40.181568389247367	39.864959607815386	39.551380784606188	39.240746559140057	38.932975505198797	38.627989881549048	38.325715402612232	38.026081027164388	37.729018763363051	37.434463488585294	37.142352782724409	36.852626773736581	36.565227994354899	36.280101248999443	35.997193490010432	35.716453702418491	35.437832796543084	35.161283507778812	34.88676030299019	34.614219292990008	34.343618150624863	34.074916034034942	33.808073514694151	33.543052509871522	33.279816219186472	33.018329064958479	0.01	0.02	0.03	0.04	0.05	0.06	7.0000000000000007E-2	0.08	0.09	0.1	0.2	0.4	0.60000000000000009	0.8	1	1.2	1.4	1.5999999999999999	1.7999999999999998	1.9999999999999998	2.1999999999999997	2.4	2.6	2.8000000000000003	3.0000000000000004	3.2000000000000006	3.4000000000000008	3.600000000000001	3.8000000000000012	4.0000000000000009	4.2000000000000011	4.4000000000000012	4.6000000000000014	4.8000000000000016	5.0000000000000018	5.200000000000002	5.4000000000000021	5.6000000000000023	5.8000000000000025	6.0000000000000027	6.2000000000000028	6.400000000000003	6.6000000000000032	6.8000000000000034	7.0000000000000036	7.2000000000000037	7.4000000000000039	7.6000000000000041	7.8000000000000043	8.0000000000000036	8.2000000000000028	8.4000000000000021	8.6000000000000014	8.8000000000000007	9	9.1999999999999993	9.3999999999999986	9.5999999999999979	9.7999999999999972	9.9999999999999964	10.199999999999996	10.399999999999995	10.599999999999994	10.799999999999994	10.999999999999993	11.199999999999992	11.399999999999991	11.599999999999991	11.79999999999999	11.999999999999989	12.199999999999989	12.399999999999988	12.599999999999987	12.799999999999986	12.999999999999986	13.199999999999985	13.399999999999984	13.599999999999984	13.799999999999983	13.999999999999982	14.199999999999982	14.399999999999981	14.59999999999998	14.799999999999979	14.999999999999979	15.199999999999978	68.614736666666658	68.230624003871213	67.935883991283802	67.687406666666661	67.468493749091778	67.270581343491529	67.088582103377135	66.91918134107577	66.760076666666663	66.60959172406271	65.394920831516899	63.677116781458771	62.358999373789615	61.247774996367141	60.268766666666664	59.383675481641347	58.569750136143128	57.812166896250893	57.100629161217384	56.427640038712241	55.78753998058982	55.175932080912567	54.589319711207274	54.024867818549772	53.480239912838194	52.953483326067619	52.442946343503834	51.947217011043001	51.465077067123268	50.995466666666665	50.537456959072031	50.090228483194132	49.65305393868038	49.225284296616032	48.806337490917862	48.395689127522985	47.992864788035511	47.597433605619592	47.209002865163733	46.827213434915414	46.45173587826087	46.082267125835109	45.718527612319591	45.36025880100037	45.007221033771387	44.659191655768097	44.315963372935379	43.977342808115004	43.643149227090149	43.313213410757811	42.987376653450532	42.665489870578959	42.347412801357031	42.033013294512976	41.722166666666659	41.414755124537365	41.110667243388185	40.80979749515847	40.512045820618347	40.217317240627231	39.925521502215091	39.636572755747892	39.350389259904389	39.06689311159073	38.786009998263943	38.507668970432903	38.231802232363343	37.95834494923762	37.687235069215085	37.418413159009738	37.15182225175063	36.887407706022181	36.625117075096071	36.364899985468597	36.106708023906464	35.850494632283954	35.596215009564304	35.343826020341027	35.093286109410379	34.844555221895888	34.59759472849025	34.352367355419361	34.108837118769131	33.866969262847306	33.62673020228145	33.388087467579901	0.01	0.02	0.03	0.04	0.05	0.06	7.0000000000000007E-2	0.08	0.09	0.1	0.2	0.4	0.60000000000000009	0.8	1	1.2	1.4	1.5999999999999999	1.7999999999999998	1.9999999999999998	2.1999999999999997	2.4	2.6	2.8000000000000003	3.0000000000000004	3.2000000000000006	3.4000000000000008	3.600000000000001	3.8000000000000012	4.0000000000000009	4.2000000000000011	4.4000000000000012	4.6000000000000014	4.8000000000000016	5.0000000000000018	5.200000000000002	5.4000000000000021	5.6000000000000023	5.8000000000000025	6.0000000000000027	6.2000000000000028	6.400000000000003	6.6000000000000032	6.8000000000000034	7.0000000000000036	7.2000000000000037	7.4000000000000039	7.6000000000000041	7.8000000000000043	8.0000000000000036	8.2000000000000028	8.4000000000000021	8.6000000000000014	8.8000000000000007	9	9.1999999999999993	9.3999999999999986	9.5999999999999979	9.7999999999999972	9.9999999999999964	10.199999999999996	10.399999999999995	10.599999999999994	10.799999999999994	10.999999999999993	11.199999999999992	11.399999999999991	11.599999999999991	11.79999999999999	11.999999999999989	12.199999999999989	12.399999999999988	12.599999999999987	12.799999999999986	12.999999999999986	13.199999999999985	13.399999999999984	13.599999999999984	13.799999999999983	13.999999999999982	14.199999999999982	14.399999999999981	14.59999999999998	14.799999999999979	14.999999999999979	15.199999999999978	71.181003333333337	70.796890670537891	70.50215065795048	70.253673333333339	70.034760415758456	69.836848010158207	69.654848770043813	69.485448007742448	69.326343333333341	69.175858390729388	67.961187498183577	66.243383448125442	64.925266040456279	63.814041663033805	62.835033333333328	61.949942148308011	61.136016802809792	60.378433562917557	59.666895827884048	58.993906705378905	58.353806647256484	57.742198747579231	57.155586377873938	56.591134485216436	56.046506579504857	55.519749992734283	55.009213010170498	54.513483677709665	54.031343733789932	53.561733333333329	53.103723625738695	52.656495149860795	52.219320605347043	51.791550963282695	51.372604157584526	50.961955794189649	50.559131454702175	50.163700272286256	49.775269531830396	49.393480101582078	49.018002544927533	48.648533792501773	48.284794278986254	47.926525467667034	47.573487700438051	47.225458322434761	46.882230039602042	46.543609474781668	46.209415893756812	45.879480077424475	45.553643320117196	45.231756537245623	44.913679468023695	44.59927996117964	44.288433333333323	43.981021791204029	43.676933910054849	43.376064161825134	43.078312487285011	42.783583907293895	42.491788168881754	42.202839422414556	41.916655926571053	41.633159778257394	41.352276664930606	41.073935637099567	40.798068899030007	40.524611615904284	40.253501735881748	39.984679825676402	39.718088918417294	39.453674372688845	39.191383741762735	38.931166652135261	38.672974690573128	38.416761298950618	38.162481676230968	37.91009268700769	37.659552776077042	37.410821888562552	37.163861395156914	36.918634022086025	36.675103785435795	36.43323592951397	36.192996868948114	35.954354134246564	0.01	0.02	0.03	0.04	0.05	0.06	7.0000000000000007E-2	0.08	0.09	0.1	0.2	0.4	0.60000000000000009	0.8	1	1.2	1.4	1.5999999999999999	1.7999999999999998	1.9999999999999998	2.1999999999999997	2.4	2.6	2.8000000000000003	3.0000000000000004	3.2000000000000006	3.4000000000000008	3.600000000000001	3.8000000000000012	4.0000000000000009	4.2000000000000011	4.4000000000000012	4.6000000000000014	4.8000000000000016	5.0000000000000018	5.200000000000002	5.4000000000000021	5.6000000000000023	5.8000000000000025	6.0000000000000027	6.2000000000000028	6.400000000000003	6.6000000000000032	6.8000000000000034	7.0000000000000036	7.2000000000000037	7.4000000000000039	7.6000000000000041	7.8000000000000043	8.0000000000000036	8.2000000000000028	8.4000000000000021	8.6000000000000014	8.8000000000000007	9	9.1999999999999993	9.3999999999999986	9.5999999999999979	9.7999999999999972	9.9999999999999964	10.199999999999996	10.399999999999995	10.599999999999994	10.799999999999994	10.999999999999993	11.199999999999992	11.399999999999991	11.599999999999991	11.79999999999999	11.999999999999989	12.199999999999989	12.399999999999988	12.599999999999987	12.799999999999986	12.999999999999986	13.199999999999985	13.399999999999984	13.599999999999984	13.799999999999983	13.999999999999982	14.199999999999982	14.399999999999981	14.59999999999998	14.799999999999979	14.999999999999979	15.199999999999978	70.012333333333345	69.591450932606037	69.268496507762606	68.996233333333336	68.756364661395807	68.539506805691346	68.340085426160613	68.154468531878734	67.980133333333342	67.815243002836255	66.484295989458261	64.602052672339155	63.157756577170623	61.940158645583189	60.867433333333331	59.897615519713348	59.005775998118295	58.175672011344972	57.396021301708117	56.658609326060315	55.957234767857528	55.287079821007907	54.644313137241021	54.025828274107845	53.429065077625971	52.851883957833046	52.292475087222726	51.749291350350795	51.220997865812556	50.706433333333329	50.20457998675024	49.714539920819512	49.235516213314725	48.766797706093364	48.307746613957967	47.857788344468645	47.416403064845191	46.983118662903244	46.557504830311622	46.139168056913455	45.727747370300627	45.322910689356611	44.924351686970049	44.531787077627683	44.144954261606024	43.763609270082888	43.387524965481155	43.016489459335581	42.650304716386081	42.288785318787291	41.931757368543124	41.579057509727157	41.230532054887568	40.886036202381725	40.545433333333335	40.208594378530215	39.875397246942008	39.545726308682482	39.219471926207831	38.896530028362442	38.576801722580697	38.260192941148716	37.946614117939518	37.635979892473387	37.328208838532127	37.023223214882378	36.720948735945562	36.421314360497718	36.124252096696381	35.829696821918624	35.537586116057739	35.247860107069911	34.960461327688229	34.675334582332773	34.392426823343762	34.111687035751821	33.833066129876414	33.556516841112142	33.28199363632352	33.009452626323338	32.738851483958193	32.470149367368272	32.203306848027481	31.938285843204856	31.675049552519805	31.413562398291813	0.01	0.02	0.03	0.04	0.05	0.06	7.0000000000000007E-2	0.08	0.09	0.1	0.2	0.4	0.60000000000000009	0.8	1	1.2	1.4	1.5999999999999999	1.7999999999999998	1.9999999999999998	2.1999999999999997	2.4	2.6	2.8000000000000003	3.0000000000000004	3.2000000000000006	3.4000000000000008	3.600000000000001	3.8000000000000012	4.0000000000000009	4.2000000000000011	4.4000000000000012	4.6000000000000014	4.8000000000000016	5.0000000000000018	5.200000000000002	5.4000000000000021	5.6000000000000023	5.8000000000000025	6.0000000000000027	6.2000000000000028	6.400000000000003	6.6000000000000032	6.8000000000000034	7.0000000000000036	7.2000000000000037	7.4000000000000039	7.6000000000000041	7.8000000000000043	8.0000000000000036	8.2000000000000028	8.4000000000000021	8.6000000000000014	8.8000000000000007	9	9.1999999999999993	9.3999999999999986	9.5999999999999979	9.7999999999999972	9.9999999999999964	10.199999999999996	10.399999999999995	10.599999999999994	10.799999999999994	10.999999999999993	11.199999999999992	11.399999999999991	11.599999999999991	11.79999999999999	11.999999999999989	12.199999999999989	12.399999999999988	12.599999999999987	12.799999999999986	12.999999999999986	13.199999999999985	13.399999999999984	13.599999999999984	13.799999999999983	13.999999999999982	14.199999999999982	14.399999999999981	14.59999999999998	14.799999999999979	14.999999999999979	15.199999999999978	73.221866666666671	72.800984265939363	72.478029841095932	72.205766666666662	71.965897994729133	71.749040139024672	71.549618759493939	71.36400186521206	71.189666666666668	71.02477633616958	69.693829322791586	67.811586005672481	66.367289910503956	65.149691978916522	64.076966666666664	63.107148853046688	62.215309331451635	61.385205344678312	60.605554635041457	59.868142659393655	59.166768101190868	58.496613154341247	57.853846470574361	57.235361607441185	56.638598410959311	56.061417291166386	55.502008420556066	54.958824683684135	54.430531199145896	53.915966666666669	53.41411332008358	52.924073254152852	52.445049546648065	51.976331039426704	51.517279947291307	51.067321677801985	50.625936398178531	50.192651996236584	49.767038163644962	49.348701390246795	48.937280703633967	48.532444022689951	48.133885020303389	47.741320410961023	47.354487594939364	46.973142603416228	46.597058298814495	46.226022792668921	45.859838049719421	45.498318652120631	45.141290701876464	44.788590843060497	44.440065388220908	44.095569535715065	43.754966666666675	43.418127711863555	43.084930580275348	42.755259642015822	42.429005259541171	42.106063361695782	41.786335055914037	41.469726274482056	41.156147451272858	40.845513225806727	40.537742171865467	40.232756548215718	39.930482069278902	39.630847693831058	39.333785430029721	39.039230155251964	38.747119449391079	38.457393440403251	38.169994661021569	37.884867915666113	37.601960156677102	37.321220369085161	37.042599463209754	36.766050174445482	36.49152696965686	36.218985959656678	35.948384817291533	35.679682700701612	35.412840181360821	35.147819176538192	34.884582885853142	34.623095731625149	H2S Fugacity (psia) 



K (ksi-in1/2)







K Values vs log (mf H2S) Pred



Effect of H2S Solubility on KISSC 
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« Limiting corrosion current/rate jj,, from species
transport and reactions in boundary layers

* Main parameters: fCO,, T, pH, Vyy, and Dy

Shell Global Solutions

»

CO2 fugacity rather than partial pressure is used as a measure for the CO2 activity. At 200 bara and 25 °C, the fugacity is a factor of about two smaller than
= the partial pressure.

Vi water velocity

Dy, hydraulic diameter

Equation —don't need to understand the details — just notice that the left hand term relates to the Fe anode and the right hand term to the sum of all the
cathodic reactions — and that the two balance each other.
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