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ABSTRACT
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Expressions for assessing the expected financial loss associated to the
accuracy of the instrumentation and the associated probability in the presence of two
and more gross errors have been developed in previous work. However, these
expressions were given in a form of integrals without closed form solution. This
work presents two methods for calculating the expected financial loss and the
associated probability when two or more gross errors are present in a system:
approximation method and Monte Carlo method. The two methods are compared by
two criteria; accuracy of solution and computation time.  Short computation time is
important because financial loss calculations can be used in sensor network design,
which needs to explore many alternatives combinatorially. The results confirm that
the approximation method needs less computation time and provides satisfactorily
accurate solutions. The results also confirm that financial loss in the presence of
biases is larger than financial loss without biases and that financial loss increases
when more biases are present.



(Monitoring Capabiliies Assessmernt and Upgrack)
69 ISBN 974-9651-88-X



ACKNOWLEDGEMENTS

| am grateful for the partial scholarship and partial funding of the thesis
work provided by Postgraduate Education and Research Programs in Petroleum and
Petrochemical ~ Technology (PPT Consortium).  Partial ~ scholarship  from
Chulalongkom University is also gratefully acknowledged.

| would like to thank my thesis advisors Dr. Miguel J. Bagajewicz and Dr.
Kitipat Siemanond for their encouragement and guidance throughout the course of
this work. ~ Without their support and guidance, this work would not be
accomplished.

| would like to thank Dr. Nantaya Yanumet who makes my studying here
possible and takes care of me during my staying and studying in Thailand. Her
kindness is sincerely appreciated.

' would like to express my gratitude to Petroleum students, my nice friends
and classmates, who make my staying and studying here so joyful and meaningful. |
enjoyed good time | had with them through lecture discussions, working together on
teamwork and student activities, wonderful trips to beautiful places and so on.

I would like to thank my nice friend, Prasit Srikaew, who is willing to give
me a hand whenever | need any help and with whom | shared good time travelling
and experiencing Thailand beautiful countryside.

| thank PPC faculties and staffs for their useful comments and kind support
during the span of my thesis work and my studying here.

Finally, I would like to express my deepest gratitude to my parents who
always stand by and encourage me. My academic achievement is dedicated to them.



TABLE OF CONTENTS

Title Page

Abstract (in English)
Abstract (in Thai)
Acknowledgements
Table of Contents
List of Tables
List of Figures

CHAPTER
I INTRODUCTION

[ BACKGROUND AND LITERARURE SURVEY

2.1 Overview of Data Reconciliation

2.2 Formulation of Data Reconciliation Problem

2.3 Redundancy and Observability

2.4 Data Reconciliation In Linear Steady State System
With All Variahles Measured

2.5 Data Reconciliation In Linear Steady State System
With Both Measured And Unmeasured Variables

2.6 Importance of Gross Error Detection

2.7 Hypothesis Testing For Gross Error Detection

2.8 Equivalency Theory

2.9 Simultaneous Strategies For Data Reconciliation and
Gross Error Detection

2.10 Concept of Software Accuracy

2.11 Economic Value of Precision In The Monitoring
of Linear Systems

= o w w

12

13
19

20



CHAPTER

2.12 Economic Value of Accuracy In Linear Systems
2.13 Problem Statement
2.14 Literature Survey

METHODOLOGY

3.1 ldentifying Different Regions According To The Presence
of Undetected Gross Errors.

3.2 Methods For Calculating Integral Expressions For The
Financial Loss And The Probability
3.2.1 Approximation Method
3.2.2 Monte Carlo Method

RESULTS AND DISCUSSION

4.1 Example Process: Case Study
4.1.1 The Financial Loss And The Probability In The
Presence of Multiple Gross Errors
4.1.2 Effect of Changing Parameters

4.2 Summary

CONCLUSIONS AND RECOMMENDATIONS

REFERENCES *

APPENDIX

CURRICULUM VITAE

Vil

PAGE
22
27
21
30
30
35
37

41

4
45

46
57
59
60
62

64

69



LIST OF TABLES
TABLE

41  DEFL/KST fortwo gross errors present in the system
obtained by using the two methods

4.2 DEFL/KST fortwo gross errors present in the system
obtained by using the approximation method at different
interval sizes

4.3 The probability for two gross errors present in the system
obtained by using the two methods

4.4 Probability for two gross errors present in the system
obtained by using the approximation method at different
interval sizes

45 DEFL/ KS for three gross errors present in the system
obtained by using the two methods

4.6 The probability for three gross errors present in the system
obtained by using the two methods

4.7  DEFL/ KS for four gross errors present in the system
obtained by using the two methods

4.8  The probability for four gross errors present in the system
obtained by using the two methods

49  DEFL/ KST for mutiple gross errors present in the system
obtained by- using the approximation method when
parameters are changed

4.10  Probability for mutiple gross errors present in the system

obtained by using the approximation method when
parameters are changed

vin

PAGE

46

47

50

51

52

54

55

56

57

58



LIST OF FIGURES
FIGURE PAGE
2.1 Material balance in a refinery 20
3.1  Different regions when two gross errors are present in the
system 30
3.2 Approximation method 38
3.3 Regions used in calculation 39

41  Example process 45



	Cover (English)


	Accepted


	Abstract (English)


	Abstract (Thai)


	Acknowledgements


	Contents



