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In most execution schemes with various contractual patterns, changes in design
and execution have become one of the main problems of project implementation,
as many project management theorists have identified as one of the major risks
affecting project success. Thus, providing a changes management model can play
a key role in a more holistic approach to reducing risk and achieving project goals.
For this purpose, unlike other conventional methods of risk assessment and
modification, in this study, changes identified by four criteria: probability of
occurrence, severity of effect, probability of detection and probability of
determining appropriate response using Fuzzy FMEA fuzzy environment
technique, The identified changes were prioritized and critical cases identified.
Then, to evaluate the impact of other components on project objectives and to
consider the interplay of these criteria with each other, it was combined with
TOPSIS hierarchical structure method. The results show that engineering design
changes are one of the most important factors contributing to the failure of EC
projects. Also, poor planning risk is the most effective risk of planning and

Keywords: construction projects when planning ahead is delayed. Given that there are many
Changes Management, EC projects currently underway in the Iranian oil industry that are at risk of
Risk, Fuzzy, FMEA, changes, Using the results of this research can be useful in reducing the effects
TOPSIS of unwanted changes and achieving project goals.
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Extended Abstract
1. Objective

In most execution schemes with various
contractual ~ patterns, as  project
management theorists argue, changes in
design and implementation are the main
problems of projects, putting them at the
risk of failure. In this regard, many
countries around the world seriously aim
to find the best executive and contractual
methods along with careful planning to
carry out projects in production,
extraction, and development of oil
industry. One of the low-risk methods for
carrying out these projects is the
implementation of projects in the oil
industry  under  Engineering  and
Construction (EC) contracts, which
transmits the lowest risk to clients.

2. Methodology

Providing a management model can play a
key role in a more holistic approach to
reduce the risk and achieve the project
goals (Kabirifar & Mojtahedi, 2019). For this
purpose, unlike other conventional

methods of risk assessment and
modification, in this study, changes
identified have been prioritized based on
four criteria, including probability of
occurrence, severity of effect, probability
of detection and probability of
determining appropriate response using
FMEA fuzzy environment technique. Then,
the critical cases have been identified.
following that, to evaluate the impact of
other components on project objectives
and to consider the interaction of these
criteria with each other, TOPSIS
hierarchical structure method has been
used.

3. Results/Findings

Table 1 shows that the engineering phase
of Engineering and Construction projects
has a leading role in project efficiency, and
accurate performance of engineering
activities in different stages can ensure the
success of the project. Moreover, the
construction phase is in the next rank in
Energy and Petroleum industry EC
projects.

Table 1 Ranking of EC steps and their impact on project efficiency

EC Phases NC
Engineering 0.7
Construction 0.49

This article seeks to determine the
importance of the criterion for the overall
evaluation of contractual changes in
various parts of EC projects in the oil
industry, expressed by active and
experienced companies in this field.
Questionnaires were distributed among
selected experts from active and
experienced companies in this field. After
returning the questionnaires, data analysis

ND NCD Rank
0.61 0.65 1
0.59 0.54 2

was done using a combination of FMEA
and TOPSIS methods.

Scope, time, cost and quality are the
main features of project management that
affect its efficiency and any project is
analyzed and evaluated through these
factors (Martens & Carvalho, 2020). The
results of this research show that
engineering design changes are of the
most important factors contributing to the
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failure of EC projects. Also, poor planning
risk is the most effective risk of planning
and construction projects when planning
ahead is delayed (Gamil & Rahman, 2018).
Given that there are many risky EC
projects currently underway in the Iranian
oil industry, using the results of this
research can be useful in reducing the
effects of wunwanted changes and
achieving project goals (Masoudnejad
et.al,2019).

The results of this research can be
applied to all project stakeholders,
including  petroleum and  energy
employers, planners, contractors,
consulting engineers and companies
related to energy and oil industry,
especially the National Iranian Oil
Company, the National Iranian South Oil
Company, the National Iranian Oil Refining
and Distribution, as well as all companies
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Rule# 26: if Occurrence = Almost none and

Severity = Low and no Detection = Almost
none then

Risk = None.
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Then Risk = High low.
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