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Ch. 20.5 overview — Ch. 20

APl Committee on Petroleum Measurement (COPM)
G Administers the Manual of Petroleum Measurement Standards (MPMS)

{

APl Sub-Committee on Production Measurement and Allocation (CPMA)

G MPMS Ch. 20.1 Allocation Measurement (1993)

G MPMS Ch. 20.1 Production Measurement and Allocation Systems (under
revision)

G MPMS Ch. 20.2 Production Allocation Measurement Using Single-phase
Devices (2016)

G MPMS Ch. 20.3 Measurement of Multiphase Flow (2013)

G MPMS Draft Standard Application of Hydrocarbon Phase Behavior
Modeling in Upstream Measurement and Allocation Systems (2016)

G MPMS Ch. 20.5 Recommended Practice for Application of Production Well
Testing in Measurement and Allocation (2017)

UPM FORUM

UPSTREAM PRODUCTION MEASUREMENT



Ch. 20.5 overview — Introduction

“This document establishes a framework to conduct and apply production well testing for well rate
determination in measurement and allocation. Production well testing addressed in this document
refers to measurement of gas, oil, and water quantities from a single well during a specified length of
time under controlled operational conditions. The intent of this document is to provide operators with a
consistent and transparent approach for conducting, applying, and managing production well testing
within an upstream measurement and allocation system. It is not intended to prescribe a particular
production well test method, or particular application of production well test data use in allocation.
Allocation methodologies are addressed in APl MPMS Ch. 20.1.”

Adapted from API MPMS Ch. 20.5 Recommended
Practice for Application of Production Well Testingin

Measurement and Allocation, First Edition,
U pM FORUM December 2017. Reproduced courtesy of the

UPSTREAM PRODUCTION MEASUREMENT American Petroleum Institute.



Ch. 20.5 overview — Scope

“This document provides recommendations and guidelines for the application of production well testing
in production measurement and allocation. The recommendations and guidelines apply to conducting a
production well test, calculating production well test volumes and rates, and the application of
production well test data for use in measurement and allocation. This includes production well test
preparation, initiation, measurement, validation, and volume and rate calculations for separator,
multiphase flow meter, and tank production well test systems. Additionally, this document addresses the
proration of production well test results for use in allocation, the application of production well tests for
validation and update of well flow models and virtual metering, and the adjustment of gas well
continuous measurement results with production well test data. This document also provides
recommendations and guidelines for the application of well flow modeling and virtual flow metering in
production measurement and allocation."

Adapted from API MPMS Ch. 20.5 Recommended
Practice for Application of Production Well Testingin

Measurement and Allocation, First Edition,
U pM FORUM December 2017. Reproduced courtesy of the

UPSTREAM PRODUCTION MEASUREMENT American Petroleum Institute.



Production well testing in upstream measurement
and allocation

e Describes a production well test

* Provides reasons for production well testing

— Regulatory, economic, production and reservoir management

* Introduces well rate determination methods and applicability of
production well testing

Adapted from API MPMS Ch. 20.5 Recommended
Practice for Application of Production Well Testingin

Measurement and Allocation, First Edition,
U pM FORUM December 2017. Reproduced courtesy of the

UPSTREAM PRODUCTION MEASUREMENT American Petroleum Institute.
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Figure 1—Well Rate Determination Tree

1 Requires periodic physical measurements of 3-phase flow
2 Requires periodic measurements of gas/liquid flow

Adapted from APl MPMS Ch. 20.5 Recommended
Practice for Application of Production Well Testingin
Measurement and Allocation, First Edition,
December 2017. Reproduced courtesy of the
American Petroleum Institute.



Conducting a production well test

* Preparation

— Requirements, objectives,
documentation, acceptance
criteria, contingencies

e |nitiation and measurement
e Validation

— Controlled operational
conditions, production signature

e Special case: continuous
measurement

e Special case: production well
test by-difference
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FLUID VERIFICATION
(5.2.2)

PRODUCTION EQUIPMENT
< »/  VERIFICATION [« »  VERIFICATION
(5.2.3) (5.2.4)
L 4
WELL ISOLATION
(5.2.5)
SYSTEM PURGE AND
WELL FLOW
STABILIZATION

(5.2.6)
Adapted from API

WELL MPMS Ch.20.5

MEASUREMENT Recommended Practice

(5.2.7) for Application of

Production Well Testing
l in Measurement and
Allocation, First Edition,
DATA RECORDING | December 2017.

(5.2.8) Reproduced courtesy of

the American Petroleum

Institute.

Figure 2—Production Well Test Initiation and Measurement Workflow



Calculating production well test volumes and rates

* Produced gas, oil (condensate), and water corrected to
standard conditions

* Phase behavior (production well testing PVT application)
— B, B, B,, Ry,

e Separator measurement systems

* Multiphase measurement systems

 Tank measurement systems

Adapted from API MPMS Ch. 20.5 Recommended
Practice for Application of Production Well Testingin

Measurement and Allocation, First Edition,
U pM FORUM December 2017. Reproduced courtesy of the

EEEEEEEEEEEEEEEEEEEEEEEEEEEEE American Petroleum Institute.
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Adapted from APl MPMS Ch. 20.5 Recommended
Practice for Application of Production Well Testingin
Measurement and Allocation, First Edition,
December 2017. Reproduced courtesy of the

American Petroleum Institute.
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Applying production well test data for use in
allocation

* Production well test rate assumed constant
* Production well test rate with applied downtime

* Production well test rate validation and updating
of well flow models and VFMs

— Describes well flow models, and provides design and
operational assurance recommendations for VFMs

* Production well test volume adjustment of gas
well continuous measurement with single-phase
meters

e Special case: continuous measurement

l ' p M Adapted from API MPMS Ch. 20.5 Recommended Practice for Application of
FDRUM Production Well Testingin Measurement and Allocation, First Edition, December

UPSTREAM PRODUCTION MEASUREMENT 2017. Reproduced courtesy of the American Petroleum Institute.




Annexes

* Types of oil and gas well tests

* Description of the production well test system

RESERVOIR
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Figure B.1—The Complete Production Well Test System

Adapted from APl MPMS Ch. 20.5 Recommended
Practice for Application of Production Well Testingin
Measurement and Allocation, First Edition,

December 2017. Reproduced courtesy of the
American Petroleum Institute.
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Annexes

 Example analysis for establishing production well
test duration during nonstable flow conditions

 Example production well test report

* Field determination of oil volume correction
factor

* Calculation of water volume correction factor
* Example calculations of production well test rates
* Example calculations of production well test use

Adapted from APl MPMS Ch. 20.5 Recommended

I n a I | Ocat I O n Practice for Application of Production Well Testingin
Measurement and Allocation, First Edition,
l ' pM FDF‘)UM December 2017. Reproduced courtesy of the

UPSTREAM PRODUCTION MEASUREMENT American Petroleum Institute.



Adapted from API MPMS Ch. 20.5 Recommended
Practice for Application of Production Well Testingin
Measurement and Allocation, First Edition,
December 2017. Reproduced courtesy of the
American Petroleum Institute.
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Date: EXAMPLE PRODUCTION WELL TEST REPORT Tof2
WHELL INFORMATION

Ciperator Company: Lease: Location:

Contact Information: Wikl Identifier: Feld  Zone:

Ciperator Company Representatie: Facility: ‘Well Descripton:

Contact Information:

PRODUCTION WELL TEST INFORMATION

Test Start (mrddfyyyy, hiommj:

Choke Fosition {1784 in)

Standand Fressure (psi@)

Test End (mmiddfyyyy, hihommj:

Average Welhead Fow ing Pressure (psig):

Standard Termperature [°F):

Stabization'Furge Duration Prior to Test {hh:rm):

Average Welhead Fow ing Temperature (*F):

Test Duration (hh:mm)

(Awverage Bottorrhole Fiow ing Pressure (psig):

Test System

(Awerage Bottorrhole Flow ing Temperature [°F)

Additicnal Inforrmation and Cata (e.g.. artificial it seftings, incorporated attachments, logs, ete.):

Chemical Treatments:

GAS MEASUREMENT DATA

GAS SAMPLE DATA

Meter Information

Correction Factors {applied PVT)

Sample Information

Sample Results

Tag Mo Gas Volume Correction Factor, B, (feiscf): ideniFication Mo.: Gas Density (lomft’):
Type Solution Gas-0i Ratio, R, {mecf/bbi) Ciate (mmiddiyyyyl: Energy Content {Baw/scf):
Sample D/ date {rmmiddyyyy): Tme (hh:rmmi Gas Compressibility:
Sze (n): Wolume and Rate Method Composition [mol%:):
Average Pressure (psig) Uncormected Meter Gas Volume (mef):
Average Temperature [°F): Comected Meter Gas Volume (mecf): Location:
Average Dfferential Fressure | Total Gas Voleme* (mscf):
{psigh: Total Gas Volometrc Fate (msciid) Pressure (psig):
Counter Total (£): * Comected meter volame = svohed gas from ol - gas N Temperature (°F)
OIL MEASURBMENT DATA OIL SAMPLE DATA
Meter Inform ation Correction Factors (applied PVT) Sample Information Sample Results
Tag Mo il Violume Correction Factor, B, (bolbbi) ideniFication Mo.: Oil Gravity ("AP1@ 60 *F)
Type Solution Condensate-Gas Ratie, r, (bblimscf): Cate (mmiddiyyyy): Ol Density (bmft):
Sample ID/ date (mriddyyyy): Tme (hh:rmmi Oil Viscosity {cP):
See (n): Wolume and Rate Method ‘VWater Content {%:):
Average Fressure (psig) Uncormected Met Meter Cil Wislume [bbl) Color:
Average Temperature [°F): Comected Met Meter O Volume (bbl): Location:
Meter Fachor: Total Cil Volume® [bbl)
Counter Total (&) Total Cil Volumetric Rate (bbifd): Pressure |psig):
" Comectd nat mater yaume + condensed ol fram gaz -2l | Tenmperature (°F)
power fuld
WATER MEASURBEMENT DATA WATER SAMPLE DATA
Meter Inform ation Correction Factors (applied PVT) Sample Information Sample Results
Tag Moo Water Volume Correction Factor, B, (belbbl): identFication Mo VWater Grawity:
Type: Sample [0 date {mmiddiyyyy ) Cate (rmmidd/yyyy): Oil Content (%)
Sze (n): Yolume and Rate Tme (hh:rmmj Total suspendad solds (gL}
Average Pressure (psig) Uncorrected Meter Water Volume (bbl): Method
Average Termperature (°F): Comected Meter Water Violume (bbl) Location:
Average Dfferential Fressure | Total Water Volume" (bbi): Pressure |psig):
(psigh: Total Water Volumetic Rate (Doid) Temperature [F)

Counter Total (&)

" Comected meber waler volume + waber % in oll - waier
power Tuld

14



Adapted from API MPMS Ch. 20.5 Recommended
Practice for Application of Production Well Testingin
Measurement and Allocation, First Edition,
December 2017. Reproduced courtesy of the
American Petroleum Institute.
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Date:

EXAMPLE PRODUCTION WELL TEST REFPORT

2of2

GAS LIFT MEASUREMENT DATA

POWER FLUID MEASUREMENT DATA

Meter Information

Correction Factors (applied PVT)

Meter Information

Correction Factors (applied PVT)

Tag Mo Gas Volume Comection Factor For Gas | Tag Me: il Volume Comection Factor For
Type: Lift, By (ft¥scf): Type: Pow er Fuid CH, B (bblbbl)
Size (i} Samplke D/ date (mrfdd’yyyy): Size {in) Water W olurme Comrection Factor For

Average Fressure (psig):

Volume and Rate

Average Fressure (psigl:

Pow er Fluid Water, B., (bblbbl):

Average Temperature |°F)

Average Cifferential Pressure

Uncorrected Meter Gas Volume (mef):

Average Temperature (°F)

Sample D/ date (mmiddfyyyy)

(psigl:

Counter Total (#)

Corrected Meter Gas Volume (mescf):

Average Diferential Fressure
{psig):

Volume and Rate

Lincormected Meter W ohume (bbi):

Counter Total (#)

Corrected Meter Volume (bbl)

PRODUCTIONWELL TEST RESULTS

NOTES

Total Volumetric Gas Rate at Standard Condtions” (mecfid):

Total Volumetric 0 Rate at Standard Conditions ' {bblid)

Total Volumetnic Water Rate at Standard Conditions® {bblid):

Gas-0il Ratio {scfibbl)

Watercut (%)

Shrinkage Factor, 1/Bo (bblbbd):

" Formation gas rate: Comeched meder raie = evoived gas from ol - gas Bt
+ Formation oll rabe: Comected net meter rabe + condensed ol from gas - ol power fioid
+ Formation waber rabe: Comrecied meler watsr rate + water % In ol - watsr power fidd

CONTROLLED OPERATIONAL CONDITIONS VALIDATION

Parameter Acceptance Criteria

Criteria Achieved? {YIN)

Comments

Welhead Flow ing Pressure (psig)

Welhead Flow ing Temperature *F):

Bottorrhole Flow ing Pressure (psig):

Bottorrvole Flow ing Temperature (°F)

(Gas Rate (mscfid):

il Rate (bblid)

Water Rate (bbld):

(Gas-0il Ratio (scfibdl)

Watercut (%)

Minimum Stable Flow (hhommy)

PRODUCTION SIGNATURE VALIDATION

Parameter Acceptance Criteria

Criteria Achieved? [¥IN)

Comments

Choke Position (184 in):

Welhead Flow ing Pressure (psig)

Bottorrhole Flow ing Pressure (psig):

Gas Rate (mscfid):

Ol Rate (bblid)

Water Fate (bbld):

Gas-0il Ratio (scfibdl)

Watercut (9%):

Gas Compositions (moliz):

O Gravity [*AP\ @ B0 °F)

StabiizationPurge Duration | hh:mmi

Test Duration | hromem):

Test Accepted? [YIN): I




