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Foreword

This is the first issue of Engineering Technical Practice (ETP) GP 64-05.
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Introduction

As a general rule, BP uses single phase measurement, if achievable, for all purposes, especially if there
may be a financial impact. There are some instances, though, for which multiphase flow measurement
(MPFM) is used in the course of BP business. The design and operation of MPFM systems are not
fully standardised within industry or internal engineering practices. The technology is relatively
immature, and new innovations are relatively frequent. Furthermore, there is generally an inability to
verify flow measurement performance of MPFM systems in actual operation. For these reasons, the
requirements and recommendations in this Group Practice (GP) apply to implementation of the
measurement aspects of multiphase and wet gas metering systems.

This GP provides requirements and recommendations concerning the measurement engineering
aspects of the decision process concerning MPFM systems such that, ultimately, proper assurance is
provided in this nonstandardised area. Furthermore, guidance is given on various aspects to address
throughout the capital value process (CVP) stages for projects and continuing into operating modes.
The key points made in the GP are to:

a. Develop a strategy for the use and validation of the MPFM system in the operational and
commercial context it is intended.

b. Establish a performance expectation such that operations may make appropriate plans for
the confidence level of flow measurement results that will likely be encountered.

As such, this GP concentrates on the measurement (or assurance of measurement performance) aspects
and does not address physical configuration, communication capabilities, electrical requirements, or
reliability assurances of MPFM systems. These areas are of equal importance and should continue to
be addressed within the context of each project.

MPFM systems is used as a general term throughout this GP to refer to multiphase and wet gas
metering systems of any design, whether for liquid dominant flows (sometimes referred to specifically

as multiphase meters) or wet gas metering systems, which are designed for gas dominant flows.

This GP is written with emphasis on oil and gas exploration and production activities and uses certain
specific terms. It can be applied in other areas but should be interpreted appropriately.
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1. Scope

a.  This GP addresses the process of implementing the flow measurement aspects of
multiphase and wet gas meters.

b.  This GP sets out requirements and recommendations regarding engineering authority (EA),
technical authority (TA), and subject matter expert (SME) roles and accountabilities. These
are broadly in alignment with GP 64-01, Fluid Measurement Management. Considerations
concerning the subject matter are given for the recognised project stages.

c.  This GP is centred on providing proper assurance regarding flow measurement capability.
There are often other parameters, such as reliability, materials of construction, and pressure
and temperature ratings, which are not fully addressed in this GP. Therefore, this GP
should not be used as an authoritative document in regards to engineering parameters
beyond flow measurement.

In particular, for subsea applications, beyond the measurement performance aspects
of the multiphase and/or wet gas metering system, attention should also be given to
such aspect as:

e Subsea hardware.

e Controls (power/communications).

e [nstallation (connector, ROV tooling).

d. The basic operating principles of the various MPFM systems currently available are
detailed in GN 64-051, which is a continuation of this GP. GN 64-051 provides a basis for
relating the particular technical principles to the application in question. The two
documents together are designed to:

1. Set a procedural framework for approaching the decision making process associated
with MPFM applications.

2. Provide an understanding of the technology such that it can be related to the actual
operation.

2. Normative references

The following referenced documents may, to the extent specified in subsequent clauses and normative
annexes, be required for full compliance with this GP:

*  For dated references, only the edition cited applies.

*  For undated references, the latest edition (including any amendments) applies.

BP

BP E&P MPcp engineering and quality management guideline
http://pelib.bpweb.bp.com/view/ViewDocumentFrameSet.jsp?native=true
&docType=epp&docID=0900a8668028a65a.

GN 64-051 Technology Basis, Evaluation, and Design of Multiphase and Wet Gas
Meter Systems.

3. Terms and definitions

For the purposes of this GP, the following terms and definitions apply:
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Gas volume fraction (GVF)

A parameter that indicates the gas volume flow rate relative to the total multiphase stream volume
flow rate (oil + gas + water) at the pressure and temperature prevailing at the measurement section,
which is usually expressed as a percentage.

MPFM system

A term used to describe the physical metering unit and all the other sensors, input data, and equations
that normally together create a resulting quantities of oil, gas, and water.

Multiphase flow measurement performance test

A test in which piping, pumps, and separation vessels are used to flow fluids in a multiphase state
through a test device (meter), on which reference measurements are made on the single phase flows of
gas, liquid (presumably hydrocarbon liquid), and water that make up the multiphase flow.

PVT analysis and predictive models

A set of equations that use the compositional analysis of a fluid, together with the temperature and
pressure information at metering conditions, in order to relate the quantities of oil and gas as observed
to their respective quantities at another pressure and temperature condition, which is usually at
“standard conditions”.

Traceable reference measurement

A term used to reflect that the reference measurement made during a test has been calibrated or
validated in a manner that follows recognised standards and with equipment maintaining a validation
and/or calibration that is traceable to a national standards laboratory.

4. Symbols and abbreviations

For the purpose of this GP, the following symbols and abbreviations apply:

CoP Community of practice.

EA Engineering authority.

EPC Engineering procurement contractor.
GVF Gas volume fraction.

HSSE Health, safety, security, environment.

MPFM Multiphase flow measurement.

PU Performance unit.
PVT Pressure-volume-temperature (data describing fluid state).
ROV Remotely operated vehicle.
SETA Segment engineering technical authority.
SME Subject matter expert.
SPU Strategic performance unit.
TA Technical authority.
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TRL Technology readiness level.

5. Engineering requirements
5.1. Roles and accountabilities

5.1.1. General

These roles and accountabilities are provided to ensure that the proper level of
engineering oversight is given to implementing multiphase and wet gas metering
solutions on BP facilities.

The terms EA and TA are used in this document in a general sense. Within the BP
engineering departmental structure, EA and TA roles can be and are filled in both a
project sense, as well as a permanent operational sense for any particular PU or
SPU.

a.  The parties responsible for implementing metering solutions shall treat the requirements in
this GP as applying to the context in which they are located.

b.  Project engineers who are assigned the task of implementing multiphase or wet gas
metering systems shall work via the project EA or TA.

Engineers working within operational support teams shall work via the EA or TA.

d. The operational support staff related EAs and TAs should become jointly involved with
project EAs and TAs in using and administering the requirements in this GP.

This GP is directed more towards the project scenarios, since it relates to
implementing the equipment.

Therefore, it is expected that project EA and TAs will be primarily involved in using
this GP.

Unlike other more mature technologies, the performance of multiphase and wet gas
metering systems in actual operations may be highly variable and the operations
staff may be less prepared to remedy poor performance with such a new and still
emerging technology.

5.1.2. Engineering authority (EA)

a.  MPFM applications and associated implementation plans within the project or operational
context shall be subject to EA approval.

Normally, this entails approving provisionally the use of MPFM options at the
appraise gate of projects and additionally concurring with the choice of MPFM type
and design at the select or define gate.

b. The EA shall ensure that, at a minimum, the following performance parameters are
properly documented and communicated to all project and operations management which
may be affected prior to define stage or purchase of associated equipment, whichever is
first:

1. Expected flow measurement accuracy or capability for all phase measurements over
all expected flow regimes.

2. Flow regime predictions over life of production and associated confidence rating for
the predictions.

3. Prior operational and flow testing experience of any recommended equipment types
of brands.

4. Reliability and operability uptime expectation.
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