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Key Technologies and Understandings on the
Construction of Smart Fields

Jia Ailin  Guo Jianlin
(PetroChina Research Institute of Petroleum Exploration & Development )

Abstract . Key issues for smart fields have been discussed in this paper, including the main features, trends,
solutions, construction elements and technical differences in China and abroad. Smart fields include three elements
real—time monitoring, modeling, decision-making and implementation. Their main features are real time, integration
and continuity. The essence of smart fields is the optimization based on the model system, including 4 levels
single—=well optimization, production optimization, reservoir optimization and optimization of the overall assets.
And the overall system optimization is the ultimate objective. For smart fields, the smart is a method of constructing
smart fields and efficient development is its purpose. Data is the basis and key of smart fields. The essence of smart
field decision-making is based on the model. Smart fields can’not go without the support of high~tech industry.
The difference of smart fields technologies between home and abroad mainly lies in the oil and gas exploration
and development mode and management concepts, technical means and research team, the timeliness of decision
making, the responsibilities of different professionals and development objects.

Key words: smart field modeling decision-making and implementation  real—time monitoring

Introduction

With the increasing difficulty in the development of oil and gas fields, the original oil and
gas field development mode, which is classified according to disciplines, cannot fully adapt to
the new demands. In this case, new solutions are required for oil and gas exploration, evaluation,
development, adjustment and management issues. With the improving technical level and
digitalization for oil and gas wells in recent years, Shell firstly proposed the concept of “Smart Field”
and has successfully applied it in construction of a number of oil and gas fields.

In this paper, main features, trends, solutions and construction elements of “Smart Fields”
are introduced and differences between domestic and international technologies for smart fields are

analyzed, aiming to promote smart field construction in China.

1 Smart Field and its features

1.1  Concept and contents

The concept of “Smart Field” is to maximizethe production, ultimate recovery and economic

benefits through applying optimal measures in the whole process of exploration, evaluation,

— 10—



development, adjustment and management in the digital age. Its execution consists of three parts :
real-time monitoring, modeling, decision-making and implementation. During execution of “Smart
Fields”, emphasis is put on real-time acquisition of digital data, the network and computer
techniques are effectively integrated into the model, scientific decisions are made by virtue of
experts’ systematic experiences and knowledges, new applicable economical and technical measures
are developed and used. In addition, this procedure is implemented in the whole life cycle of oil and

gas field development for “continuous” optimization ' .

1.2 Origin and significance

Learning from the production management and operation system of aerospace and automotive
industries, Shell’s management firstly proposed the concept of “Smart Field” which works like a
modern car engine. The engine is a closed system. A large number of sensors are connected to a
computer diagnostic system, which receives data through the sensor and simulates the running of
the engine, and provides the optimal adjustment immediately according to the model, while the
automobile or automobile engineer realizes adjustment accordingly. In this way, effectiveness of fuel
can be greatly improved.

Under guidance of the above principles, Shell implemented Smart Fields. Firstly, Smart
Fields reflect Shell's adaptation to increasingly complex geological conditions and recent changes
in international community. With depletion of high quality oil and gas fields, the development
ohjective is becoming more and more complex, and varieties of complex oil and gas fields increase
the difficulty of development and technical demands. Meanwhile nowadays international situation
is constantly changing, such as restriction on carbon combustion and emissions claimed by the
international community and environmental groups, globalization and diversification of cooperation
partners in oil & gas exploration and production, and remote—control and globalization management
of field development.

Secondly, smart field construction is developed for improving project efficiency and maximizing
project benefits. Investment risks can be effectively reduced for new projects and imperfect data
management can be coped for existing fields. Thus, the project value can be ensured to be the
maximum through the life cycle of oil and gas field development.

In addition, “smart fields” are an inevitable trend, driven by technological advances in data
acquisition, transmission and integration, tools and equipment, computer software and hardware.
It is developed with the need of integrated production management in the whole process of oil and
gas exploration and development. Oil and gas exploration and development involves many aspects
and requires close collaboration of all parts. Multi—discipline and integrated operations including
production management, technical solutions, skills and tools, technicians and organizations are the
most effective mean to ensure maximum benefits of the project.

In general, ultimate recovery and production rate are estimated to be increased by 8% and 10%

prospectively by implementation of smart fields.



