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This AMPP standard represents a consensus of those individual members who have reviewed this do: tme. * ‘s scope,
and provisions. Its acceptance does not in any respect preclude anyone, whether he or she has adopte.' the standard
or not, from manufacturing, marketing, purchasing, or using products, processes, or procedures no in conformance with
this standard. Nothing contained in this AMPP standard is to be construed as granting any riaht, ..;* mplication or other-
wise, to manufacture, sell, or use in connection with any method, apparatus, or product cecvere.' by L 'tters Patent, or as
indemnifying or protecting anyone against liability for infringement of Letters Patent. Thkis stendard represents minimum
requirements and should in no way be interpreted as a restriction on the use of bette" proc 2dures or materials. Neither
is this standard intended to apply in all cases relating to the subject. Unpredictable circ. riistances may negate the use-
fulness of this standard in specific instances. AMPP assumes no responsik.'ity ‘or the interpretation or use of this stan-
dard by other parties and accepts responsibility for only those official AMPP |,_erpretations issued by AMPP in accor-
dance with its governing procedures and policies which preclude the«ssu. nce »f interpretations by individual volunteers.

Users of this AMPP standard are responsible for reviewing approp: ate .iealth, safety, environmental, and regulatory
documents and for determining their applicability in relation to ' his standard prior to its use. This AMPP standard may
not necessarily address all potential health and safety problems =i environmental hazards associated with the use of
materials, equipment, and/or operations detailed or referred to within this standard. Users of this AMPP standard are
also responsible for establishing appropriate health, ¢afe./, arn! environmental protection practices, in consultation with
appropriate regulatory authorities, if necessary, tc'~ctieve compliance with any existing applicable regulatory require-
ments prior to the use of this standard.

CAUTIONARY NOTICE: AMPP standarc > arc subject to periodic review and may be revised or withdrawn at any time
in accordance with AMPP technical cc.-mi tee procedures. AMPP requires that action be taken to reaffirm, revise, or
withdraw this standard no later thar. fiv> years from the date of initial publication and subsequently from the date of each
reaffirmation or revision. The user i. cautioned to obtain the latest edition. Purchasers of AMPP standards may receive
current information on all standa. s and other AMPP/NACE/SSPC publications by contacting AMPP Customer Support,
15835 Park Ten Place, H-ustc), Texas 77084-5145 (Tel: +1 281-228-6200, email: customersupport@ampp.orq).
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Foreword

Scope

This standard practice outlines a methodology to assess pipeline integrity because of the threat internal corrosion in on-
shore and offshore pipelines and other piping systems that normally carry multiphase fluids (gas, water, and oil) termed
multiphase flow internal corrosion direct assessment (MP-ICDA). Liquid separators (drips), compressing stations, ves-
sels, and other equipment not related to pipelines are not included in this standard. This standard applies to pipelines,
and piping systems both onshore and offshore, containing carbon dioxide (CO2), hydrogen sulfide (H2S), oxygen (C-\.
and other corrosive species. Additionally, this standard applies to pipelines that continuously contain a liqui1 phase
(water and condensate and/or oil and/or petroleum compounds), a possible solids content of various mincral < -ales,
biofilms, or corrosion product compounds, and a continuous gas phase with fluid conditions that are not sp.<ifically
covered by NACE SP0110! for wet gas internal corrosion direct assessment (WG-ICDA). Additionally, soli's may be
included as a phase by itself and may also be included in multiphase flow analysis of fluid streams.

This standard is intended for use by pipeline operators, oil/gas producers (upstream), and other pipeliri2 industry in-
dividuals who manage pipeline integrity (both onshore and offshore) for pipelines that are narme’ly under multiphase
loading conditions and are outside the scope of NACE SP0110,* NACE SP0206,2 and NAC= Sk2° 128.°

Rationale

The standard is being revised in accordance with AMPP’s five-year review requirem »t. Changes in this revision in-
clude improvements on the method of evaluating the accuracy corrosion rat> mi.deling results that are converted to wall
losses with respect to the wall losses measured in the field contained in the L ™ .'2= Examination Step. It also includes
guidelines that will help unify and more clearly understand the way the [ clailea =xaminations are reported.

The MP-ICDA methodology has been developed to meet the neec= o1 jipeline operators and producers to assess the
integrity of pipelines with respect to the internal corrosion threats nos xd by the fluids. MP-ICDA is a structured process
that combines pre-assessment, indirect inspections, detailed e! amiration, and post-assessment to evaluate the impact
of predictable pipeline integrity threats such as internal corrosio. .-Zpecifically, the goal of MP-ICDA is to identify loca-
tions with the greatest likelihood of internal corrosion and its influencing factors, such as water content, flow regime,
liquid hold-up, flow velocities, temperature and pressure charges. These locations are exposed and examined in ac-
cordance with criteria established in Section 4. The resu:tc of these examinations are used as a basis for assessing the
condition and integrity of the remaining pipeline-22gi»<nts (those with less likelihood of corrosion). Direct assessment
(DA) does not depend on the ability of a pinelir 2 5 undergo in-line inspection (ILI) by smart-pigging or pressure testing,
making it most valuable to those pipelines u. abic*2 accept pigs or those that cannot be hydrostatically pressure tested.
This standard is intended to provide an in.2gr. ' assessment methodology for internal corrosion for pipelines where ILI
cannot be performed; however, the Mr!C DA methodology may also serve, complement, or assist in those cases in
which ILI was conducted or is con’am slated to demonstrate the reliability of the ICDA process. It can also be used for
optimizing the selection/justificeiol. inspection frequency, or prioritization of pipelines that are subjected to ILI.

In multiphase flow systems, suYreyions of a pipeline that is identified within a region that are more susceptible to inter-
nal corrosion depend on t = flc w pattern that are defined by flow velocities, sudden changes of geometries, changes
in elevation caused hy the to. ngraphy of the terrain, sharp elbows, expansions, changes in internal diameter and other
changes that may. influ »nce the hydrodynamics of the flow. Multiphase flow and flow regimes can be determined by the
use of flow moc'als [~at have a hydrocarbon phase envelope (water and hydrocarbon), and the interaction between the
gas and liquid phc se, and allow the prediction under flowing conditions that shows local temperature, pressure, and flu-
id composi. 'on for a pipeline. Depending on the flow (i.e., velocity, gas/liquid quality, temperature, pressure, wall surface
cond'itic..=_e'c.), and specific operating conditions, the effects of flow regimes are considered. Flow regimes and flow
hydroc ‘namic characteristics influence the threat of internal corrosion, and thus affect pipeline integrity.

1.2 gudl of MP-ICDA is to identify confirmatory or most probable locations (MPLs) along a pipeline subregion for de-
tern.nation of direct assessment sites. These sites are where internal corrosion damage has been identified by means
o integrating available historical information in combination with the use of flow models to determine flow regimes and
internal corrosion prediction models (ICPMs) that a company deems appropriate for its specific application to predict or
calculate internal corrosion rates. The focus is the identification of conditions along the length of a pipeline region so
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