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Abstract

Oil and gas industry lose directly and indirectly lots of
money because of corrosion. Corrosion management (CM)
helps to mitigate a substantial part of corrosion costs.
Although the theoretical concept of corrosion management
process is simple, the implementation of CM in practice is
very challenging and a difficult task, and takes a long time,
which also calls for great patience of top managers. This
paper reviews the definition of CM process and describes
the steps needed to deploy a process in the oil and gas
industry. In addition, the corrosion management concept is
criticized and the associated limitations are discussed.

INTRODUCTION

Corrosion management (CM) is that part of the overall
management system, which is concerned with the
development, implementation, review and maintenance of
the corrosion policy, /1/. The corrosion policy provides a
structured framework for identification of risks associated
with corrosion, and the development and operation of
suitable risk control measures, /1/. CM activities are
categorized as corrosion engineering related activities and
non-corrosion engineering measures, /2/. Some major goals
of CM activities are the reduction in cost of corrosion,
number of failures per year, corrosion rate /3/, equipment
maintenance completed, /4/, and improvements in
environmental protection. The basics of implementing CM
in oil and gas industries has been presented in literature /5-
8/. Furthermore, API-RP-970 provides users with the basic
elements for developing, implementing, and maintaining a
Corrosion Control Document for refining, petrochemical
and chemical process facilities, /9/. In addition, useful
information about implementing CM in oil and gas pipeline
has been offered in the EFC-64 document, /9/. The concept
of CM process is highly interested for decision makers and
top managers. However, deploying of the CM system is a
struggling and challenging task in practice. If not any, there
are rare publications which discussed the limitations of CM
process in oil and gas industry. The goal of this study is to
describe steps toward deploying corrosion management
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Izvod

Usled korozije, direktni i indirektni gubici u industriji
nafte i gasa obuhvataju ogromna novéana sredstva. Uprav-
ljanje korozijom (UK) pomaze u ublazavanju veceg dela tros-
kova usled korozije. lako je teorijski koncept upravijanja
procesom korozije jednostavan, implementacija UK u praksi
je veoma izazovan i tezak poduhvat, koji zahteva vreme, Sto
iziskuje ogromno strpljenje glavnih menadzera. U radu je
dat pregled definicije UK procesa i dat je opis neophodnih
koraka za uvodenje procesa u industriju nafte i gasa. Pored
toga, koncept upravijanja korozijom je posmatran kriticki i
data je diskusija odgovarajucih ogranicenja.

system in large oil and gas companies and also offer the
basic limitations of the CM system.

STEPS OF IMPLEMENTING CM PROCESS

Review existing integrity management measures

This stage starts with description and registers. The goal
of the basic structure register is to document a full list of
facilities for which an operating company is responsible for
their corrosion management. These registers should contain
basic information required to document the characteristics
of the piping/pipeline/equipment, as well as the responsibil-
ity of the operating company with regard to corrosion
management with a specific attention to interfaces when
relevant, /9/. Examples of required information in this stage
have been tabulated in Fig. I, which are based on
information in reference /9/.

Regularly monitoring the performance

The main objective in previous stage of the CM process
was to understand and document the current condition of
the structure. In next steps the current situation will be
criticized and evaluated. Understanding the failure
mechanisms throughout service life of the structure and
(human) fault sources is essential in this stage. Some of
failure sources in oil and gas piping systems are illustrated
in Fig. 2. Each item in Fig. 2 should be evaluated to know
whether they are in acceptable range or require changes.
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sname of the owner, TAG number, line number, year of commissioning, design life, Battery limit, etc

~

*Material and Grade, Wall thickness. Design pressure, Maximum operating pressure, Type and thickness of the
external coating, Type and thickness of the internal coating, Type of cathodic protection, inline inspection
Physical capabilities, internal coating, etc

+Inlet and outlet pressure and temperature, flow type and regime, type of fluid. gas oil ratio, corrosive contents,
solid content.

J
A
« Inpection policy (prescriptive, Risk based. etc), data and type of previous inspection, repairs (composite,
clamp, etc). summary of last inpection, etc
J
~

* Physical and chemical treatment and level of confidence, corrosion monitoring type, location, frequency and
results. etc.

Figure 1. Least required data in review of existing integrity management measures stage of CM process.
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Figure 2. Failure and fault sources in a piping system.
Assessing effectiveness post-commissioning and feedback KPIs for their: site manager, middle level and top level

managers’ usage. Examples of common KPIs are offered in
Table 1. After doing any change at the system, KPIs are re-
evaluated and compared with their previous values to
assure they are improved.

Normally, Key Performance Indicators (KPIs) are used
in order to assess the effectiveness of the current corrosion
mitigation measures. KPIs are chosen by the corrosion
management team. Some operators have different set of
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Table 1. Examples of Key Performance Indicators.

KPIs for the use of top

1. Cost of Corrosion
level managers

2. Number of repairs 3. Number of leakages

1. Number of external surface
defects reported per unit area per
time

KPIs for the use of
middle level managers

2. Number of reported problems
related to cathodic protection system

3. The number and quality of the
procedures prepared per unit time

KPIs for site managers 1. Fluid’s PH level

2. Fluid Unsolved Iron 3. Inhibitor residuals

LIMITATIONS IN DEPLOYING CM PROCESS

Despite of attractive concept of the CM process in
increasing profitability, there are several drawbacks associ-
ated with the CM process which make it a difficult task to
implement. Here, some of the most important weaknesses
associated with the CM process have been presented.

Complexity of the process

The CM process is a continuing process which investi-
gates each corrosion related activity one by one and makes
necessary changes where required. This is lengthy and time
consuming process, because the number of corrosion
related activities are high and mostly requires involvement
of the several disciplines including maintenance engineers,
HSE and technical inspectors. Being complex; the commit-
ment of CM process calls for great patience and time from
the management. In addition, deploying the CM process
implies strong leadership and proper structured resources.

CM is a lengthy process

Appropriate implementation of the CM process implies
spending proper quality time by the top managers. They
should spend lots of time to review the situation, prepare
the infrastructures and order workers. This long term orien-
tation would hamper the regular activities of the managers.
Hence, there is this risk that the top managers to delegate
some of the responsibilities to individuals with not enough
authority. In this situation it can be said that the job of CM
implementation has been unsuccessful.

Tough implementation

CM process is a long term plan and requires close com-
munication with employees to assure that they always
remain fully attentive and eager. Deploying the corrosion
management process is a challenging and difficult task.
There should always be active participation among the
employees and besides, the employees have to be accounta-
ble for their work. This accountability is meant not only for
the top management, but for all employees across the
hierarchy.

Proper planning

Implementation of the CM process needs proper and
perfect planning which should theoretically and practically
be proven. Perfect planning requires work of the group of
multidisciplinary engineers with corrosion, HSE, chemists,
integrity, process, commissioning and technical inspection
expertise. Implementation of CM process is not the main
job of the team members, but they should do this team work
besides their daily work. Taking time to CM activities
would disrupt member’s daily responsibilities and in long
term would affect adversely the economy of the company.
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Difficulties to implement into ageing assets

A huge part of oil and gas facilities especially in devel-
oping countries are considered as ageing assets. Most of
technical documents of the ageing assets are missed or not
available. If not impossible, it is too costly and difficult to
prepare new documents for such facilities. It means that the
first step of the CM process; say review of existing integrity
management measures step, will be challenging. Hence, the
implementation of CM system for ageing asset will always
be improper and challenging.

Competency of CM team

The initial competency of the young corrosion engineers
heavily depends on content and quality of the courses in
universities. At the current moment, the contents mostly
emphasize on corrosion engineer based materials and less
discusses the other techniques such as integrity manage-
ment and inspection techniques (Risk based inspection)
which are used in the CM process. As it is discussed by
Morshed, /10/, it seems that the situation should be rectified
by incorporating topics like ‘asset corrosion management’
in current courses for corrosion engineers.

CONCLUSION

This paper discusses the practical aspects of different
steps in the corrosion management process. Despite of
many advantages that the CM process brings to the oil and
gas industry, it has some disadvantages such as complexity
of the process, being long term and a huge process, needs
for tough implementation, being time consuming in nature,
necessitation for proper planning and the lack of good com-
petency of CM team members in most of companies; which
all are discussed in this paper.
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