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 1. Introduction

Many of the junior engineers as ked me
how to switch from residential and commercial building design and
construction business to oil and gas onshore and offshore structure
design and construction. On the other hand I found that the
consultant engineer with over than 15 years who have a good
reputation in real estate projects in general has a very bad
performance when dealing with oil and gas projects.

Most faculties of engineering focus on
concrete and steel structure and focus their examples about
residential building which is more traditional activities on the
market however the oil and gas project needs some special
consideration. The engineering design for oil and gas projects
depends on special codes and standards specific for these types of
activities.

All the major multinational companies
that work in the oil and gas or energy in general are interesting
on the industrial facilities. These companies provide continuous
support for research and development that will enhance the ability
of their engineering firms and construction contractors to support
their business needs.
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2. Project Management Differences

Really there is major differences
between dealing with residential or commercial projects and oil and
gas project. The main differences is the driver of the project. For
any project you should define the project driven and you have only
two: Time driven or cost driven. For residential building or any
real estate project the cost is the main driven even there is a
penalty in the contract to the contractors or engineering firm. For
oil and gas keep in mind that the time is the major driven. For
example if you constructed a pipeline or even a new plant of new
offshore platform and you have delay 2 day. If the gain of the
project assume as a minimum 50,000 barrel oil per day (BOPD) so the
total loss of revenue is 100,000 BO assume the cost of barrel 50
USD/B so the total loss for 2 days is 5 million dollars. So can you
imagine that?

In case of real estate project the cost
is the main challenge so you should keep in mind that if you are
working in oil and gas project or doing consultancy to them. For
example if you are a junior engineer and come a solution to your
boss that you have a solution to decrease cost by 500,000$ but
increase the time by 2 days only can you imagine he accept that in
most case he will say to you go out of my office, But in case of
the other project may be he gives you a promotion.



3. Engineering Management


For oil and gas project the big oil and
gas companies spend a lot of time and money to establish a project
management scheme match with their needs and requirement so let us
define the stages of the project in two scheme.


Real Estate
Project

Project Idea

Concept design

Preliminary engineering

Detailed engineering

Construction

Maintenance

Oil and Gas Project
(Engineering point of view)

1.Project Idea

2.Appraise stage

3.Front End Engineering design
(FEED)

4.Detailed engineering

5.Construction

6.Commissioning & start
up

7.Operations &
Maintenance


Oil and gas project (Owner point of
view)

1.Project Idea

2.Appraise stage

3.Select phase

4.Define phase

5.Construction

6.Commissioning & start
up

7.Operations &
Maintenance


 4. Overview of Field Development


Estimating global oil
reserves, based on geological and geophysical studies and oil and
gas discoveries as of January 1996, indicates that about 53% of the
reserves are in the Middle East. Overall, 60% of reserves are
controlled by the Organization of Petroleum Exporting Countries
(OPEC). Obviously, OPEC and the Middle East are very important for
the world’s current
energy needs.

During this phase, due to
the absence of detailed information about reservoir
characteristics, future market conditions and field-development
alternatives, experts make judgments based on their past experience
and on cost also schedule estimates based on data available from
previous history. The success of oil and gas companies depends on
this expertise, so most of companies keep experts on hand and
compete with each other to recruit them. Sometimes, the
experiential data is not enough, so decisions are made as a result
of brainstorming sessions attended by experts and management, and
these are greatly affected by a company’s culture and past
experiences.


 5. Project Cost Versus Life Cycle


Field development for a new project or
for extending existing facilities is a multistep process. The first
step is gathering input data, such as the reservoir and
environmental data; the selection and design of major system
components, such as the production drilling and the wells,
facilities and off take system; in addition to the decision
criteria, such as the economics. The next step is evaluating the
different field-development options that satisfy the input
requirements and establishing their relative merits with respect to
the decision criteria. In this design process loop, not only
alternatives for field-development systems, but also alternatives
for each system, need to be taken into account.

For the next stage, a conceptual design
for the selected system is required. In this phase, the selection
activity focused on the system components and detail elements.
During this phase, design iterations are generated until all the
engineering team members disciplines and operation team are
satisfied from a technical point of view. All the system components
and construction activities must be well defined.

Once the design is completed, few
changes to the system and its components can be made without
suffering delays and cost overruns.

All project activities that precede the
start of the detailed design phase are called the FEED (front-end
engineering design) phase. FEED is the most important phase of a
project life cycle.

An ideal field-development schedule
should allow sufficient lead-time for performance of all FEED work
before detailed design starts.

Experience shows that the
FEED phase will identify viable options; develop, evaluate and
select concepts; and provide a conceptual design. The FEED phase
usually consumes only about 2–3% of the Total Project Cost (TPC) of
field development and has the highest impact on cost, schedule,
quality and success. It is common to observe major cost overruns
when a full FEED phase is not performed. Reanalysis of projects
that did not have a satisfactory FEED phase because of political
factors indicates that a 50% TPC reduction could have been achieved
if a satisfactory FEED phase had been performed.

It shows the variation in
the accuracy of the TPC estimates in different phases of a project.
In general, understanding of the economics and other features of a
field-development system improve as we move along the project life
cycle. At the start of the FEED phase, a number of options are
available and identifying the right field-development concept will
profoundly influence a project’s success. Selection and definition
of the system components and subcomponents also have a significant
impact on costs and/or the schedule. At this phase, the accuracy of
the TPC estimates is approximately ±15% to ±25%.


The ability to influence cost and
savings decreases with progress along the project life cycle. At
the concept-development stage, the selection and development of the
right concept have a major impact on the TPC Savings in the
detailed design and construction phases generally stem from good
project control and execution, which result in TIC optimization.
The final design phase provides detailed engineering analysis and
design, approved-for-construction (AFC) drawings. Efficient project
management in the execution of the plan; cost, schedule and quality
control; verification; quality, safety assurance; purchasing and
documentation have some effect on the TIC, but not as profoundly as
the FEED phase. Past experience indicates that at the start of the
construction phase, the accuracy of the TIC estimates is
approximately ±5% to ±10%.


 6. Concept and Screening Selection


At the concept stage, external factors,
such as country requirements and characteristics, technology
transfer and environmental pollution potential, as well as the
culture, politics, economics and infrastructure of the country who
own the land and the operating oil company and its partners, may
have major influences on the concept of selection. Not easily
comparable criteria, such as the economics, design completeness
maturity and external factors, have to be weighed against each
other and used for ranking and selection concept. In a screening
process, first of all the goal of the exercise is defined. Then the
viable field-development options are identified. This is followed
by the identification of a multitude selection criteria that are
grouped and ordered in a hierarchy, after which experts determine
the importance of each criterion by making the comparison between
them. The comparisons are then passed through an analytical process
to obtain rankings for each comparison and the
alternatives.

The basic design defines the equipment
plot plan with drawings for the main structures system in enough
detail to allow the detailed design to start.

Basic design results
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