INTRODUCTION

Air Separation Units (ASU) are designed
and installed for Saudi Aramco’s grassroot
Tanajib Gas Plant Mega Project to supply
the facility’s demand of Oxygen and Nitro-
gen by two identical units. The project is
being executed through a Lump Sum Turn
Key (LSTK) contacting strategy by a Saudi
Aramco qualified Engineering, Procure-
ment and Construction (EPC) contractor.
This major unit part of the project scope
was identified as a challenge to the project
execution by the project team since the
selected air separation process is recently
introduced to the Company with limited
operational and design experience. There-
fore, the project team has formulated sev-
eral engineering solutions and procure-
ment strategies to facilitate the execution
of such major unit without jeopardizing the
project’s schedule, cost or quality.

The objective of this paper is to share the
lessons learned for such scope execution
and the best practices to address the
associated challenges. The strategies
shared in the paper can be applied in the
execution of any major scope that have
multiple interdependent components
within, especially if it involves introduction
of new process or technology.
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PROBLEM STATEMENT - CHALLENGES

The main challenge of this major part of the
scope is the lack of design specifications for
the unit within the preliminary engineering
documents. The preliminary engineering
represented the unit as a whole with high
level process information and performance
specifications, but lacked details about the
unit’s components. Considering that the
ASU is a newly introduced processing unit to
the Company with limited previous experi-
ence to build on, uncertainty was intro-
duced with scope definition, limitation of
standard compliance, schedule constraints,
interdependencies and interface challenges
between the unit components. The project
team has realized that executing this multi-
million-dollar unit as whole would entail a
significant risk to the project and hence
mitigation plans and strategies are to be
developed to prevent any impact on the
project in terms of schedule, cost, quality
and scope management.

MITIGATION PLANS

The project team has analyzed the situation
and explored different engineering and pro-
curement strategies to address the afore-
mentioned risks and facilitate the execution
of such major installation. The optimum
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strategy was to divide the engineering and
procurement activities of the unit into five
major components as follows;

* Air Compressors: Centrifugal compres-
sors which are at the front end of ASU.

 Air Cooling System: Direct contact after
coolers which utilize the plant cooling
water system.

» Air Dryers: a set of Temperature Swing
Adsorption (TSA) units and the associated
auxiliaries.

* Cold Box: Cryogenic section of the ASU
which includes heat exchangers, distilla-
tion columns, expander and process
pumps.

» Storage and Vaporization: Sets of double
walled storage vessels and bundles of
atmospheric vaporizers.

Following extensive reviews of available
licensors with proven designs and operat-
ing experience in such process, the project
team decided that each of the unit compo-
nents shall be designed and procured as an
individual package with the condition to
have the unit’s design licensor provide all
the engineering input to the EPC contrac-
tor who would manage the design and pro-
curement of the other components in par-
allel. This approach has addressed the lack
of established experience within the Com-
pany for air separation process by assigning
the basic design of the unit to a specialized
licensor. The team then short-listed licen-
sors to be utilized during the EPC phase,
and capitalized on their established knowl-
edge to finalize the detailed design and
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procurement of the unit.

Furthermore, the project team carried out
thorough stakeholder management
throughout the execution of the ASU scope.
The different Company organizations such
as Project Procurement, Engineering Ser-
vices and Gas Operations were appropriately
involved in every step of the execution. This
included the establishment of procurement
strategy, identification of design and fabri-
cation specifications and quality control
requirements that were tailored for this
unique cryogenic air separation process.

DESIGN AND PROCUREMENT DEVELOP-
MENT

As a result of the unit’s scope division, the
basic engineering was carried out for each
of the components in parallel. The first pur-
chase order was finalized for the Cold Box,
as it was placed with the unit’s design licen-
sor considering the proprietary nature of the
design and procurement of this component.
This purchase order had an expedited pro-
cess to review and verify the basic engineer-
ing for the remaining components. Based on
that, material requisitions were subse-
quently finalized for all the remaining com-
ponents and purchase orders were placed
utilizing the Company’s pre-established
vendors lists for each type of commodity.

Each awarded vendor of the non-proprietary
components, such as the Air Compressors,
Air Cooling System, Air Dryers and Storage,
was able to develop the detailed design and
manufacturing plans with maximized com-
pliance to the Company standards and proj-
ect specifications, while adopting to the
specific requirements of such a cryogenic
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service. Each of these components was
developed as individual packages that had
to meet certain process and performance
parameters set forth by the unit’s design
licensor.

REALIZED BENEFITS

The division of scope has allowed the proj-
ect to realize key benefits that improved
the overall execution of the project’s engi-
neering and procurement phases. The first
realized benefit was the ability of each
awarded vendor to progress in each of the
individual components, which include the
engineering development, procurement
progress and schedule compliance, due to
their specific expertise within their
assigned component.

As the non-proprietary components were
awarded to the Company’s pre-established
list of qualified vendors for each compo-
nent, the project immediately realized the
benefit of maximized compliance to the
Company’s engineering standards in addi-
tion to the manufacturing and quality
requirements. This has helped the project
team to optimize time and effort for exten-
sive engineering and quality reviews, and
allowed the detailed engineering and fabri-
cation to commence in-line with the proj-
ect schedule.

Another realized benefit was the ability of
the project’s team to improve execution
progress and scope control as a result of
assigning each of the unit’s components to
dedicated and specialized vendors, with no
progress distraction for unnecessary
reviews or unclear scope definition. Fur-
thermore, the team capitalized on the
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expertise of each component vendor in
scope definition and control of their
assigned component, which in turn helped
in preventing scope creep for a unit with
originally unclear scope definition.

CONCLUSION

The ASU scope division approach illustrated
in this paper provided the project execution
team with the ability to control the design,
procurement and construction activities
and therefore control of the overall project
execution. Moreover, it has maximized the
compliance to the Company standards and
project’s specifications, for a non-familiar
process, while controlling scope.

It is recommended that preliminary engi-
neering design to consider such division
early in the project initiation phase, which
would enable project teams and EPC Con-
tractors to better estimate, plan and exe-
cute such projects. This is especially appli-
cable for unique or newly introduced pro-
cess units within mega projects.
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