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Introduction



Standardization in progress via American Petroleum Institute (API) 
Manual of Petroleum Measurement Standards (MPMS)

API MPMS is often the reference standard used when auditing

 Other standardization groups
►GPA Midstream

Modeling standard is not currently written, but in progress by API 20.4
Standards that exist today that does defend found in API MPMS Chapter 20.

Commonly used offshore and now onshore with HVP Oil
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Required Input for Modeling
Composition

 If large amounts of bulked components are used, get extended characteristics.
► In this case, Molecular Weight and Relative Density

 Use pseudo components

Flashed Conditions

 In this case the pressure and temperature.

 Determine from Process Flow Diagram (PFD)

EOS (Equation of State) Calculation Methodology
There are many options, but most produce similar results.

Oil and gas frequently uses Peng-Robinson

 My examples will be based upon Peng-Robinson
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GPA 2103M
GPA 2103 revision to better handle HVP oil

 Composition

 Heavier component characteristics
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PFD
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Flash Conditions
Based upon a stabilization facility in this example.

Flow Time Dependent Averages
Example

 89 Deg. F.

 0 Psig
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Third Party Performed Modeling Results

Reproducibility Auditability



Example 1
Composition

 Including Heptanes + Characteristics

Pressure & Temperature

Reproducibility Auditability



Example 1
Results
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Phase Diagram
Multiphase Region

 Some gas and some liquid
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Shrink Factor
0.9845 Laboratory 0.9836 Software

Gas Flash Factor
22 Laboratory 23 Software

Less than 1% difference

Many other software programs have shown reproducible results.

Reproducibility Auditability



Inputs for EOS

GLO Office Example Software



Heptanes +
This software uses pseudo components

 Used similar components to the characterization from the sample results
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Component Level Comparison



Similar Results
Shrink Factor was 0.9856

Other Software Provides Similar Results
If the design was setup similarly.
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More options that just this modeling
Modeling may be done differently

Other companies may choose other methods.

 API MPMS Chapter 20 outlines several methods

As long as the results are reproducible, accurate, and auditable

 End up with accurate Shrink Factor, Gas Flash Factor, and Dead oil Density

Run through similar process as given in the example

Alternative Methods



Modeling
Samples Analyzed

 Composition

Flash Conditions

Reproducibility / Auditability
Laboratory Results

Software Comparisons

Summary



Questions, Thoughts, Ideas…


