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Abstract

In the wake of the positive and effective market promotion and implementation
of internationalization strategy, the engineering enterprises of China occupy
gradually the seats in international engineering market. In order to master the
processing rules of the international engineering market faster and better, and bring
the advanced experience of international engineering projects into China, a batch of
Chinese engineering enterprises are working hard for it, enterprise M is one of them.
As a domestic integrated engineering enterprise possessing the general contracting
qualification as the early time, the enterprise M has already realized the importance
and necessity of reforming the project management mode in China. Presently, it has
successfully brought the EPC general contracting mode into its engineering project
management, which is prevalent in the international engineering market.

EPC general contracting mode indicates that the Owner entrusts the Engineering,
Procurement, and Construction of the project to one engineering enterprise for its
organizing and executing under the constraint of EPC Contract, and “EPC” is the
combination of abbreviation of the English words Engineering, Procurement and
Construction. The creation of such mode is went through a long-term exploration and
development in the international engineering market and this mode solves effectively
the managing problems caused by the separation of engineering management and
construction management.

EPC general contracting mode is one of the project management modes that
contain the maximum works and assume the heaviest responsibility. Therefore, the
International Federation of Engineers Council, written in French as “Fédération
Internationale Des Ingénieurs Conseils”, abbreviated as FIDIC, has recompiled and
published the first edition of “Conditions of Contract for EPC/Turnkey Projects” in
1999. This edition of Contract Condition inherits and emphazes the advantages of the
existing Contract Conditions of FIDIC, enriches the content by acquiring constantly
the experience from the real projects at the same time, and has underwent the



significant adjustments by practical experience and suggestions proposed by experts
and researchers.

The enterprise M has made some achievements on EPC project management by
learning FIDIC Contract Conditions and summing up the experience and lessons of
the past projects. However, compared with the world first-class engineering
enterprises or project management companies, the engineering projects management
of enterprise M still exists various deficiencies on function, employees’ quality,
management system and methods.

As a state-owned enterprise in Chinese metallurgical system, the enterprise M
has triumphantly broadened its business domain into energy industry, chemical
industry and environmental engineering in 2008, which has successfully transformed
from a onefold trading enterprise into a powerful integrated economic and technical
domestic first-class engineering enterprise. The strong support from country brings
the enterprise M the obvious capital advantages and marketing advantages, a batch of
project managers are cultivated for improving the project management specialization
degree of enterprise M.

Nevertheless, with the continuous capital support, enterprise M has not created
the corresponding economic value by the reason of lacking the consciousness and
methods on cost management of the EPC projects management. Confronting the
different requirements of the Owner and rate of return on investment, even the
project acceptance standards of different provincial and municipal government, the
enterprise M has not established an effective cost management system yet, which has
resulted directly or indirectly the lost of competitive advantages and profit of
enterprise operation. Even more, the enterprise M cannot achieve the profit target by
reducing operating cost in such circumstance. Hence, excogitating a set of “Total
Cost Management System” for enterprise M’s EPC projects is extremely imperative
under such a circumstance that the low cost strategy has become the key point in
project management over the domestic engineering projects.

According to the domestic and foreign related researches, it indicates that a
series of theory and methods in project cost management have been researched and
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applied in the developed countries in Europe and America in early 1950s, which are
used by the international engineering enterprises until now, such as “Total Cost
Management, TCM”, “Life Cycle Cost, LCC”, and so on. By contrast, the domestic
researches are behind the foreign ones, the theory and methods of cost management
proposed by the domestic researchers base on the existing ones, which are not always
appropriated for Chinese engineering market.

On the other hand, lacking of suitable laws and regulations, and management
specifications for EPC projects in China causes the inconformity and nonstandard
engineering project management. From the view of engineering enterprises in China,
fewness of them have compiled the execution specifications for EPC projects’ cost
management. Especially in enterprise M, the execution of EPC projects’ cost
management is relied on the knowledge and experience of project managers,
experimentally proceeded.

For such reasons, the establishment of total cost management system for
enterprise M’s EPC project possesses the important theoretical significance and
practical value. The theoretical significance rests with the appropriate organization
structure for EPC projects by summarizing the merits and demerits of various project
organization structures, the establishment the cost management regulations, and the
application of risk analysis system that enhances the comprehensiveness of cost
management. From the practical value side, the total cost management system
provides a platform for project managing staff learning the related cost management
knowledge, affirming the key work in the whole process of cost management, and
correcting the approaches of cost budget and cost control. Overall, the total cost
management system is the guideline, which brings out a rational, standardized and
systematic cost management system of EPC projects in enterprise M.

During the study of cost management of EPC projects, it is necessary to acquire
its related knowledge and influence factors in the first place. Begin with the project
resource plan, cost estimation, cost budget until the cost control of EPC projects are
more complicated than other project management modes, and the variety of influence
factors are more multivariate in EPC projects. Consequently, basing on the
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fundamental theory is essential for deep study of cost management.

For the effective performance of total cost management system, and satisfying
the need requirements of cost management of EPC projects in enterprise M, it is
important to analyze deeply the current situation of cost management in enterprise M.
From the development of enterprise M and its organization structure, finding out the
potential historical reasons that result the cost problems, seizing the crucial reasons
of cost problems by studying the enterprise M cost management structure and its cost
control characteristics, and finally summarizing the loss reasons in every stage of
EPC projects.

After understanding the background of the study, the establishment of the total
cost management system begins from resetting the project organization structure.
The system also provides the detailed and rational cost budget methods according to
the Work Breakdown Structure (WBS), which allows the principals of each stage to
work under such budget restrain. Identifying the potential cost risk factors and their
rates by risk analysis system, the cost risk could be furthest reduced by selecting the
corresponding risk treating methods. Establishing the individual cost management
responsibility system to ensure the reasonable rewards and punishments according to
the cost management results. By Earned Value Analysis (EVA) method, the
potential project delay and overspend could be predicted, so that the corrective
actions could be launched in time after comparing actual cost and budget cost. In
brief, the system ensures the best plan for shortening the construction period,
improving the work efficiency, and reducing the project cost.

In order to check the effectiveness of total cost management system, it was
applied in GT project (GT is the abbreviation of project name) in enterprise M.
Through the operation of the system, GT project has harvested the ideal effect in cost
management, and due to the success of avoiding the serious loss of cost, the project
won twice the “general manager rewarding fund”. The operating effect of total cost
management system in GT project is mainly reflected in the following aspects. All
staff participated actively in the corresponding work and carried out their duties by
using work breakdown structure in each stage of GT project, and the work efficiency
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has greatly improved. The cost budget has refined into each work unit and the person
who is especially responsible for to ensure the accuracy of GT project cost budget.
The firstly operated risk analysis system in GT project has avoided the cost loss
caused by the project shutdown risk. The first application of earned value analysis in
GT project has brought the positive effects in cost control. In short, the operation of
total cost management system in GT project has great reference value.

Under the researches reference study, quantitative analysis and experience
summarizing method, the total cost management system is successfully established,
which provides the theory basis and scientific methods of cost management for EPC
projects in enterprise M. The system has solved the disorder and invalid problems in
actual project cost management, and fundamentally improves the cost management
ability of project managers. At the same time, it standardizes the cost management
process and methods. The operation in the actual project has proved the feasibility
and superiority of the system, so that it benefits the cost management of EPC projects
in enterprise M, and brings the positive influence and significance to other
engineering enterprises in China.

Of course, the total cost management system of EPC projects in enterprise M
still exists deficiencies. For example, the risk analysis system firstly applies in such
system, in result, the investigation of the risk factors is insufficient, and the types of
risk factors will enrich and perfect gradually in the future theory study and practical
engineering implementation.

Keywords: EPC Project, Total Cost Management System, Cost Budget, Cost Control
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