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Abstract: The Supply Chain Improvement (SCO) project is being introduced by KNPC, which recognises the
major business advantages of improved hydrocarbon supply chain efficiency. The objectives of this work is to
strengthen, optimise, and integrate supply scheduling and processes not just at stage of enterprise, but also
throughout the entire KNPC framework. This is expected to lead to an improvement in the company's bottom
line and facilitate the management of business operations at the highest level of efficiency, agility and
profitability. In ever changing market conditions and globally competitiveness, it is necessary that raw material
supply storage and product delivery were carried out at the lowest possible time and efficiency. Otherwise export
oriented refinery like KNPC cannot remain in business with profit. KNPC has therefore embarked on ambitious
multi-year operational excellence programs aimed at enhancing its operations and business processes that include
short / mid-term planning, scheduling, accounting for growth, inventory management, and performance
management. The aim is to achieve top-quartile financial results by accessing new value streams, encapsulating
business processes of best practice and motivating employees of businesses to work in a collaborative
atmosphere within the global and cross-functional business cycle to make smarter, quicker and more competitive
choices.
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1. Introduction

The key raw material for the refinery is oil. LPG, mogas, naphtha, kerosene ATK, gas oil and fuel oil are the
finished products of the refinery. Raw materials and the cost of goods are unpredictable. Based on their
consistency, many of the petroleum products can be blended to some degree to satisfy consumer requirements.
This gives excellent optimization space[1-4].Further, petroleum product and feed are to be moved seamlessly to
utilize the market demand and its price.

Petroleum refining industry is rethinking the method of conducting business both externally and internally
utilizing modern optimization techniques [5]. Supply Chain Optimization (SCO) is a business process which has
promoted significantly from advances in optimization software and solutions. SCQ's primary goal is to enhance
turnover by integrating Crude Supply management and transactional flows inside a company, and to vendor and
stakeholder organizations [6-8]. A distinctive petroleum refining company's supply chain includes a big range of
processes, beginning with purchase of crude, transportation to company, refining operations, product blending,
transportation of products and ultimately supplying the product to users [9-12]. The quality of the value network
process for the correct crude oil is not only linked to transport expenditure included in delivering it to the
refinery, but it should also take into account the requirement to manage the active behavior of the entire refinery
network in various situations, the abilities and limitations of changing the crude into products in a refinery [13-
15]. Many of the productions and related constraints can be deterministic, but prices are stochastic in nature and
increasingly environmental legislation of various countries further adds to need dimension as well as the product
volume [16].

Huge amount of operational data and decision making at various levels are part of the process. Such
conditions involve extensive preparation for a specified tenure-usually for a year. Often the production tactics are
further divided into practicable procedures with comprehensive plan of every occurrence and incident in the
refining procedures over time [17]. Depending on the availability and ambiguity of details, the scheduling
horizons range from a few days to weeks, and decisions are taken hourly [20-23].

The refining industry extends well over half a century, using mathematical techniques but limited to
minorglitches that could be resolved manually, such as gasoline blending.

The use of LP has been expanded to a variety of grass-root design and configuration, principal investment
research, preparation of a variety of projects, supply and circulation plans. The restrictions to progress are the
size of the matrix, the computer's ability or the time it takes to find a solution or both, and the exactness of the
outcomes of LP that depends on the rationality of input data [18]. Therefore, refinery planners have resolved
complicated refinery planning issues by dividing it into sub-problems and this is present in the way in which
some refineries work their planning, upstream operations, central engineering, refining, supply and transport.
Generally, the issue of refinery scheduling is broken down into three sub-problems-oil production, refining and
blending, and delivery of the commaodity [19-23].
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SCO focuses on enhancing its business processes that include short / mid-term planning, scheduling, output
accounting, inventory management, and performance administration[24, 25]. It is expected that SCO can
achieve profitability of about 35 cents / bbl of crude.

2. Scenario of Current Market

The total gross margin of the refinery is the difference between the sales price of goods and the purchasing
price of oil and is generally referred to as the cracking spread[26]. It can be understood from the following graph
that the margin is very unpredictable, as seen in figure 1.1t is about 4 to 6 dollar per barrel.It further changes
depending on the crude processed and refinery location. Supply chain management will help in achieving the
additional margin by moving the product to regions where there is demand and able to select the crude which is
most suitable for the given refinery configuration [27].
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Figure 1. Graphical Representation Cost Fluctuation

3. Hlustration of Problem
The outline of the problem of integral refinery planning is described in Fig. 2. The aim is to maximize the
overall profit achieved during the planning horizon. The problem can be defined as under:

A set of crude ails.

A set of crude oil tankers.

A set of intermediate tanks.
A set of final product tanks.
A channel of refineries,

A channel of interconnection.
A set of final products.

A set of depots.

Pipeline particulars.
Required data.
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Figure 2. Supply Chain Blocks
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Determine
» Levels of inventory in each tank,
»  Of The rates Material flow among processing units,
*  Unit capacity utilization
*  Quantity of products to be prepared,
* Income from final product,
»  cost of all materials purchased and
»  cost of all operations; Subject to:
e Crude supply limitations,
* Refining process issues, and
»  Product distribution issues.

Typical refinery has many units and each unit interacts with upstream and down-stream units. Many a time
operating all the units at their max capacity may not be beneficial. A typical refinery configuration is shown in
Figure 3 below:
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Figure 3. Refinery Framework

KNPC is also one of the typical refineries but it is more complex since the three KNPC refineries are located
close by. It has all type of units.

4. History of Kuwait National Petroleum Company

“KNPC began in October 1960, in may 1968 the firm established its own "Shuaiba Refinery. Shuaiba
Refinery is the world’s largest first fuel factory of 195,000 barrels per day of crude production rate. Since 1980,
KNPC is operating three oil refineries; Mina Al-Ahmadi, Mina Abdulla and Shuaiba, along with the LPG plant
inMina Al-Ahmadi. In 1984 and 1986, the company carried out expansion of the Mina Al-Ahmadi refinery and
Further upgrade projects to enhance its capacity to 410,000 barrels/ day. Also completed in 1989 was the Mina
Abdulla Refinery Modernization Project, which raised the refinery capacity to 231,000 Barrels/day. KNPC is
installing new Projects to improve the quality of petroleum products to meet the new environmental regulations
in the global market. In order to remain most efficient and profitable refinery complex KNPC is taking many
activities in various business process and increase the value Kuwaiti hydrocarbon. As part of mission KNPC is
embarking on Supply chain Optimization project to improve the profitability. Project activities are described in
the next section.

5. Tasks Undertaken

In an integrated manner, this project explores all related aspects of KNPC systems, concentrating mainly on
the following:

Planning processes for the individual and integrated planning and optimization of KNPC refineries, including
business process planning, integration with the operation of corporate planning and refineries, and methods and
techniques for planning. Specifically, the project focuses on the following two topics:
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Mid-Term operating cycle, which provides direction to short term plans, and covers optimum refinery
production plans, market allocations of products and related refining economics.

Short-Term optimization that covers operational optimization in an integrated manner, i.e., refinery
production and unit operations, product supply and scheduling, market opportunities, refining economics, etc.
Manufacturing and operating systems covering refinery operations, refinery wide simulation for all major
process units, inventory projections and management, Multiblend Optimization, scheduling, product supply and
distribution.

Performance management systems including oil accounting that provide key indicators, benchmarking,
measurement, feedback and corrective actions.

Information technology (IT) infrastructure including data-base management (generation, update, accuracy,
control, accessibility, etc.) and effective interface with optimization (LP) models, simulation models and other
technical software used for the above areas.

Organizational set-up: Formation of Manufacturing Optimization Group (MOG) covering functions,
procedures, responsibility and authority, etc. including role of Short Term Optimization Team (STOT),
Corporate Planning department and individual refineries and link with each other in the above areas.

Expertise and training needs as required for meaningful change in the above areas is also included in the
scope of the project.

6. Activities Undertaken
This project is expected to take 34 months to complete. The following tools will be used,

Planning (PIMS)

Scheduling (Orion)

Global Orion

Dock Scheduling

Production Accounting (Advisor)
Oil Movement (ATOMS)
Planning Model Accuracy (PMA)
Refinery Modeling (RefSys)

These are the major software that will be used for the whole supply chain project. About 30% of the project
and the project has been implemented and is expected to be completed by Dec 2009. We are planning to expand
the same to cover the multi-period, with stochastic pricing to later after successful implementations of this
project.
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