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Preface

In chemical process industries there is an ongoing need to reduce the cost of produc-
tion and increase the profit margin. Due to cut-throat competition at the global level, the
major chemical process industries are now competing to optimize raw material and util-
ity consumption, to increase equipment and process performance, to reduce emissions,
and to minimize pollution.

Profit maximization is the buzzword of today’s chemical process industries. Profit
maximization in running chemical plants itself is a huge challenge, which needs to be
addressed by holistic vision and procedures. However, there are no dedicated books
available to discuss basic concepts, provide practical methods, and explain industrial
application procedures.

This book is written to fill this gap with the following people in mind: practicing
process or chemical engineers, production engineers, supervisors, senior technicians
working in chemical, petrochemical, pharmaceuticals, paper and pulp, oil and gas com-
panies, and petroleum refinery across the globe. This book will also become very use-
ful for large numbers of managers, general managers, top-level senior executives, and
senior technical service consultants, whose main jobs include strategic planning and
implementation of various optimization projects to increase profit in chemical process
industries. Undergraduate and postgraduate chemical engineering students and busi-
ness students who want to pursue careers in the chemical field will also greatly benefit
from this book. The book is aimed at providing practical tools to people who face chal-
lenges and wish to find opportunities for improving profit in running chemical plants.
It aims to convey concepts, theories, and methods in a straightforward and practical
manner.

This book provides engineers in all practical aspects of a profit maximization project
in running plants, as well as expert guidance on how to derive maximum benefits. The
book will present the core of a systematic approach covering profit optimization strat-
egy, solution methodology, supporting structure, and assessment methods. In short, it
will describe what it takes to make sizable reductions in operating costs for process
plants and how to sustain profit improvement benefits.

Short on theory and long on step-by-step information, it covers everything plant pro-
cess engineers and technical managers need to know about identifying, building, deploy-
ing, and managing profit improvement applications in their companies. Readers are able
to take away methods and techniques for identifying, analysis, optimization, engineer-
ing design, and monitoring that are required to identify, assess, implement, and sustain
profit improvement opportunities.
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The main feature of this book, which differentiates it from other available books on
the market, is its practical content, which helps the reader to understand all the steps of
profit maximization project implementation in an actual commercial plant. The key fea-
tures of this book that differentiate it from other available chemical engineering books
are summarized below:
• The reader can develop a thorough understanding of steps for building a profit max-

imization application in running a chemical plant. All practical considerations to
identify, build, and deploy a profit improvement project in the commercial running
of the plant form the essence of this book.

• The benefits of this effective approach include identification of large profit improve-
ment projects by applying assessment methods, capturing hidden opportunities in
process operation by the use of advance monitoring and fault diagnosis, increasing
plant capacity by a systematic way of performing a test run and debottlenecking study,
optimizing process performance through various online conventional and stochastic
optimization procedures, pushing the plant operation towards multiple constraints
by advance process control, and maintaining continuous improvement by using reg-
ular review and performance matrices.

Overview of Contents

The chapter contents are described below.

Concept of Profit Maximization

The first chapter contains the foundation of the profit maximization project in running
process industries. Sweating of assets and deriving maximum benefit from assets forms
the essence of profit maximization. After implementation of data historian software in
the last decade, todays chemical process industries (CPI) are very data rich but unfortu-
nately remain information poor. No effective platform is still available to utilize this large
amount of data. This chapter explains the emergence of knowledge-based industries and
only CPIs employing knowledge to drive the business are likely to survive in the future.
This essentially means generating an effective platform that can generate knowledge
from available business data and use this knowledge to develop a unified framework
to support faster business decisions to respond to external market uncertainties. This
chapter gives an overview of how to build a framework where advanced computational
knowledge and experience-based heuristics are applied to utilize this wealth of data to
maximize profit. In simple terms, profit maximization means maximization of dollar
($)/h generation from the plant while subject to constraints that all process and safety
constraints need to be honored and all equipment limitations should not be violated. The
need for profit maximization in today’s competitive market is explained in this chapter.

Big Picture of the Modern Chemical Industry

Currently the chemical industry is slowly entering into a new era called the data analytics
and artificial intelligence stage, commonly known as industry 4.0. Disruptive technolo-
gies like artificial intelligence, machine learning, big data analytics, and the internet of


