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Abstract

Many papers have been written concerning the energy
industry’ s need to become more efficient in its methodologies
and operations. The shrinking qualified workforce and global
economic factors are placing further pressures on the energy
sector to streamline processes. This requirement extends itself
to all phases of the energy industry, especially with multi-
disciplinary multi-organizational teams.

For the past 5 years a major private equity player has
successfully exploited the dgita oil field to streamline its
asset management processes. This company manages its 2.3
billion dollar oil and gas portfolio with a staff of 5
professionals by utilizing a web-based portfolio management
tool. This same staff of 5 annualy approves over $100
million in AFE’s.

Since inception this web-based application has been
successfully deployed to manage 36 different partnerships
across the United States. This system has benefited by the
proactive input of over 300 industry professionals throughout
the application development and deployment cycles. The
software currently consists of over 60 different analytical tools
to analyze the performance of aportfolio.

This paper examines the use of web based technologies to
build a portfolio management system. There are many pitfalls
and challenges to overcome to ensure the success of an
application designed to monitor performance and measure
value. From specifications through rollout to E & P
companies aspects of design and deployment are thoroughly
explored.

Introduction

Professionals in the oil and gas industry spend inordinate
amounts of time and effort to gather, organize, format, and
synthesize data into useful reports for subsequent analysis.
Precious efforts, which should be directed towards proactive
actions to improve value, are often diverted to lesser-valued
services. A web-based portfolio management tool can assist
E& P companies in adding value to a project while at the same
time keeping investors, partners or managers informed as to
the performance of a project or an entire portfolio.

In most circumstances, the operator is the only party in
possession of data required to understand and evaluate a
project. A mandate or requirement of the operator to provide
the necessary production and financial data to
investors/lenders can be counter productive to the overall
objectives of the project. The operator’s primary focus should
be on higher valued services (effective operations and adding
value to a project) not on data assimilation. Constraining an
operator with excessive reporting requirements is a good way
to ensure that project performance objectives are missed.

Conflicting requirements of timely analysis versus afocus on
higher valued services makes the prospect of portfolio
management rather bleak Many have attempted to solve this
problem with excessive man power and herculean efforts.
Others simply settle for analysis which is old and outdated.
Traditional efforts usually involve attempts to utilize
spreadsheets to communicate and track productivity.
However, the limitation of spreadsheet technology totrack and
manage a portfolio becomes evident once an organization
begins to handle multiple projects.

Although timely portfolio analysis has been difficult in the
past, new technologies associated with the digital oil field are
propelling change in the industry. Web technologies are now
being harnessed in such a way that all interested parties can be
informed on a timely basis concerning project performance.
These same technologies allow E& P companies and portfolio
managers to focus efforts on the higher valued services
leading towards activities that increasevalue. ®’
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The fundamental requirements for such a system were defined
by a financial institution who wanted to implement a portfolio
management system across their oil and gas portfolio. In

order to neet corporate objectives the following functional

requirements were defined for the project:

System must be implemented by an E& P company
with little cost and almost no effort

Allow al parties to utilize the same tools which
operate on a single project or across the entire
portfolio

Synergistically communicate and  evauate
performance according to the goals and objective
of the project

Beintuitive and easy to use by all parties

Secure data from unauthorized access

Web-based Approach

It was determined that a web-based application would be the
most desirable approach since the project was dealing with
multiple organizations spread throughout the United States.
Web-based applications alow continuous upgrades and
improvements to the system without placing any burden on the
user. Software modifications are made to the web server and
improvements are automatically available to the user
whenever a web page is delivered to their personal computer.
With this approach, 99% of the headaches of application
deployment are resolved.

An additional advantage to a web-based application is that the
system can be built around a centralized repository that can be
accessed from any place in the world, given proper security.
All the data for the web application can be stored in a central
repository allowing authorized users access to the data from
any location having internet capabilities.  With multi-
disciplinary teams possibly working for different
organizations, this approach allows all users to have access to
the same data as well as the same suite of application tools.
This eliminates the evitable question, “do | have the correct
copy of the report?’ or “do | have the most current version of
the performance data?’

The web-base architecture for the project is composed of the
following elements asfound in Figure 1 — Web Architecture:

Database Server is the central repository of all
data for the web application. 97% of the data for
the application resides in a Microsoft SQL Server
2000 Database. Other data stored on the server
include PDF's and documents uploaded to the web
application.  Security is implemented through
Stored Procedures which can only be executed in
the context of a valid user via a Windows 2000
Server authenticated user.

Web Server is utilized to serve up the application
pages to an authenticated user. The application
utilizes Active Server Pages (ASP) to dynamically
generate web pages on the fly. Active X, Java and
VB Scripting allow the web server to provide data
in either HTML format or in the form of Microsoft
Office products such as Excel or Power Point. All
data coming from the web server over the internet
is encrypted using 128 hit key encryption via
Secure Socket Layers (SSL).

Oil and Gas Accounting System can be any
commercially available accounting application as
per the project specifications. This is accomplish-
ed through the development of a customized load
program which takes data from standard LOE
financial statements. A database template is used
to import the data and correctly map it to the
application database. The application has been
successfully  interfaced with 21  different
accounting applications.

Client PC includes any personal computer running
Microsoft Windows and Microsoft Internet
Explorer 5.5 or above. Microsoft Office is also
required to export datato Excel or Power Point.

Business Requirements

The first and primary business requirement is that the
application must be easy to integrate into the work flow and
systems of an existing E&P company (referred to as E&P
throughout the rest of the paper). Although it is important for
al parties to be aware of performance, the software must not
interfere with the E&P's primary efforts. Instead, the
application provides vital information allowing operations to
proceed more efficiently while enhancing the overal
communication between parties involved in the project.

To facilitate the above requirements the application must:

Interface with E&P's existing accounting system
without requiring any specialized reports.

Require less than 1 hour per month of attention by
an E& P s accounting clerk.

Allow financial and production data to be
uploaded to the application by an E& Pcompany.
Provide automated email notification to interested
parties concerning integrated work processes and
dataflow.

Allow all parties to upload forecasts which become
the performance criteria of a project.
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Data Analysis

Data in and of itself is of limited use without an appropriate
suite of tools to evaluate project performance. It was
determined early in the design process that the application
would “manage by exception”. The system allows portfolio
managers to identify thresholds, or performance objectives to
measure each project. For example, the system can be set up
to automatically notify by email appropriate personnel when
lifting costs are 10% greater than the target objective for 3
consecutive months.  This keeps management focused on
performance objectives.

A second goal was to encourage managers to discover and
take advantage of economic opportunities. The design criteria
required the application include features to determine the
value of a project or the entire portfolio. Futures prices
tracking, hedging systems, economic forecasts, flip payout,
asset play and other tools allow the manager to determine the
value a project.

Additional business specificationsincluded:

Financial and productions reports must be uniform
but dynamically driven through a template model
to facilitate easy and simple modifications.

“Drill down” — ability to analyze data at the
project, field, and well levels so that project non-
conformances or economic opportunities can be
realized.

Automated work flow and communication
between entities.

Resulting analysis and raw data must be available
through exports to Microsoft Office products.

Be intuitive and easy to use by both investors and
E& P personnel.

Software Development Methodology

A software development methodology ensures that an
application is designed with “best practices” and that systems
are in place to guarantee a continued process of quality
improvement.  This is accomplished by utilization of a
systematic methodology throughout the entire development
lifecycle.  The Software Engineering Institute (SEl) at
Carnegie Mellon Institute in Pittsburgh established a set of
standards and guidelines for software development known as
the Capability Maturity Model (CMM). Table 1 below
identifies 5 key levels of maturing software as defined by SEI.
CMM continues to be the development methodology
employed to ensure that the application meets the goals and
objectives of the financial institution sponsoring the project.

The software development phase has encompassed a 5 year
period and 5 distinct development phases (not to be confused
with the 5 levels of CMM). The last two development phases
demarcate completion of the Carnegie Mellon Institute
Capability Maturity Model.

When the project was initiated Level 1 of CMM was already
accomplished by the financial institution using off the shelf
software. A system of manually manipulated spreadsheets to
track portfolio performance was in place. However, keeping
those spreadsheets up to date required excessive efforts and
manpower. It was determined that the necessary headcount
per project was neither desirable nor sustainable.

Level 1 Processes are ad hoc and occasionally
chaotic. Few processes are defined, and

Initial success depends on individual effort and
heroics.

Level 2 Basic project management processes are

established to track cost, schedule and
Repeatable | functionality. A process discipline is in
place to repeat earlier successes on projects
with similar applications.

Level 3 Management and engineering processes are
documented and integrated into a standard
Defined software process. Projects use an approved,
tailored version of the organization’s
standard software process.

Level 4 Detailed measures of the software process
and product quality are collected. Processes
and products are quantitatively understood
and controlled.

M anaged

Level 5 Continuous process improvement is aided
by quantitative feedback from the process
Optimizing | and from piloting innovative ideas and
technologies.

Table 1- Carnegie Mellon Institute Capability Maturity Model

Phase 1 of the software development project lasted 45 days
and propelled the project into Level 2 of CMM. At the end of
phase 1, the proof of concept and initia roll out of the
application was accomplished. The software application was
successfully deployed for two test E& P entities. The project
was evaluated as a success and it was determined to proceed
with more aggressive application development efforts and
subsequent rollout across the portfolio.

Phase 2 of the project lasted for 7 months and included
expanding core capabilities of the application. Additionally,
application deployment strategies were implemented so that
the software could be installed to 10 additional E& P entities.
At the end of phase 2 of the software development process
level 3 of CMM was obtained. Basic managerial processes
were now coded and the application began to free up
organizations to perform analysis rather than data
management.

Phases 35 of development lasted approximately 9 months
each. Each of these phases included new analytical tools
never conceived prior to the previous phase. As the multi-
disciplinary teams worked synergistically together, new ideas
emerged to monitor value and performance. During phases 4
and 5 of development, level 5 of CMM was obtained. At the
same time the application was rolled out to an additional 24
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partnerships. The application has now entered the mature
phase of the development cycle with modifications being
primarily driven by market forces and changing strategies of
the financial institution.

Challenges of Deployment

Deployment of a new software application in any organization
is a risky proposition at best. Even a well designed
application faces insurmountable opposition if not properly
introduced. Most people and organizations have dfficulty
adapting to change. The key to managing change in an
organization is to get a high degree of “buy in” or acceptance
from the very first planning meeting. With proper
preparations, the initial setup procedures set the tone toward
an expectation of success for the rest of the deployment
process.

The initial planning meeting demonstrates that deployment of
the new application will require little if any effort on the part
of an E&P company. Thisisaccomplishedfirstby areview of
the application and its ease of use. Once a user discovers that
uploading data simply involves dragging and dropping a
standard report out of their accounting system, fears of an
arduous process are relieved. While demonstrating the
software it is helpful to concentrate on ease of use features,
help systems, and automated email which assists the user in
performing their job functions as a part of a multi-disciplinary
team.

The next step in a successful deployment is to put the onus on
the software developers to create a custom load mo dule based
on the accounting and production data available from the
E&P's accounting software. Since many E&P companies
have limited IT capabilities the loading system uses a custom
template for each E&P. The custom load template is acost
effective implementation. An E&P company’s accounting
data is integrated to the software application in less than a two
week period of time (actual software development time is
normally lessthan 40 hours).

Finally, the capstone to awell executed deployment strategy is
a comprehensive training program. After the custom load is
completed and at least one month of actual production is
loaded into the system, then users of the application are ready
to receivetraining. Thereis something particularly motivating
by actually using the application on live company data. This
grabs the attention of the user versus a bogus training
database. Since there is ample security and safeguards for
changing data, training on live company data has not
represented a problem, but rather significantly increased the
motivation of the learner.

Using the above deployment strategy, over the last 5 years the
application has been successfully integrated with 36 different
E&P organizations. In that time, there has not been a single
deployment failure.

Application Tools
Performance Analysis

The core of the portfolio management software is a variance
analysis tool measuring the performance of a project againsta
budgeted forecast. A set of financia line items (i.e, Gas
Production, Lifting Cost, CAPEX, etc.) is established for the
project. This report is very similar to an extended version of
an LOE report found in most oil and gas accounting
applications. Figure 2 shows a tabular report calculating a
percent of forecast (Actual / Forecast* 100) for each line item
in the variance report. This report also displays monthly
actuals as well as monthly forecasted projections.

One of the requirements of the application is that all tools
export applicable datato an Excel workbook. Each workbook
stands alone and is capable of performing “what if” analysis.
To accomplish this, both raw data and formulas are
appropriately exported to the workbook (simply exporting data
or calculated resultsisinsufficient).

The Excel version of the variance report includes worksheets
where Actual, Forecasted and Percent of Forecast tabular
tables are placed. Additionaly, the workbook includes
worksheets where each line item is analyzed in greater detail.
By clicking on the appropriate tab, each line item’s actual vs.
forecasted data is available in tabular and graphical form.
Figure 3is an example of the variance report exported to
Excel.

Production at a Glance

One of the strengths of the application is the ability to load an
unlimited number for forecasts throughout the history of the
project. Figure 4 shows an example graph of risk adjusted
production versus time. This graph demonstrates the ability to
track actual production against multiple forecasts. The green
line (Forecast #1) represents the deal origination forecast
utilized as the basis for the procurement of the properties
associated with the project. An additional forecast is
delineated by the purple line (Forecast #3) which begins in the
3¢ year of the project. Thus, the application has the ability to
track multiple forecasts throughout the life of the project. An
unlimited number of forecasts can be stored for the project
with a potential of 3 different forecasts being displayed on any
given graph. The system allows the user to select the forecasts
they would like to see displayed in the 30 different graphs
available in the application.

The third forecast display on the graph is a management
forecast (cyan line) calculated frominput parameters found in
a setup page. The management forecast is actualy a
concatenation of several annual forecasts for the project
factored at some percentage (in this case 95%). The cyan line
is 95% of forecast #1 for the year 2001, 95% of forecast #2 for
the year 2002 (forecast #2 is not displayed in the graph), and
finally 95% of forecast #3 for 2003 (purple line) till the
property becomes non-commercial. The user has complete
control over which forecasts make up the management
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forecast, length of time each forecast is used, and the
percentage.

Management Triggers

This management forecast is the plumb line for monitoring
performance objectives via automated email. Each time new
monthly data is uploaded, the system automatically validates
the new data against performance triggers. For example,
suppose that a production trigger is defined as
“Underperformance = 95% or below of current forecast for 3
consecutive months”. If the E& P uploads a new monthly data
file that includes data below 95% of the management forecast
for the third consecutive month, then the system automatically
generates an enail identifying the non-conformance. See
figure 4 as an example of how this production breech would
appear in the Glance Production report.

The system alows the portfolio manager to control the
recipients of such email notifications. It does not require the
user to constantly come to the website to review project
performance. If there is a project that is underperforming,
appropriate personnel can be automatically notified by email.
Performance objectives can be defined for Production, LOE,
Lifting Costs and Hedging as seen in figure 5— Management
Trigger Definition.

Management Dashboards

In addition to monitoring the performance of any one deal, the
application allows management to understand the performance
of the portfolio as a whole. Management Dashboards allow
the user to keep track of portfolio performance as afunction of
exposure, percentage of oil and gas production, operating
costs, production and lifting costs as shown in Figure 6.
Additional dashboards include interest coverage ratio,
borrowing base utilization, gas and oil hedging, futures
pricing, reserves reconciliation and a host of other
performance measures alowing the project manager to track
both performance and value added.

Tracking Asset Value

Another goa of the application is providing mechanisms to
assist management in identification of economic upside
potential. The application includes a suite of tools to track
ever changing economic conditions aong with the
performance of the portfolio. These tools alow one to
understand value of a specific project or the entire portfolio.

An example of one of these tools is the Hedging System
utilized to reduce the risks associated with pricing volatility.
The hedging system allows devel opment and maintenance of a
hedging strategy by recording all hedge contracts, settlement
dates, volumes, prices and associated performance objectives.
The system examines hedges by individual partnership or on a
portfolio basis, calcul ates breakage values and performs FASB
133 hedge effectiveness analysis. With the hedging system
you can quickly understand the impact of risk mitigation

within a partnership or portfolio. Figure 7 is an example of
the Hedge Breakage Analysisreport found in the system.

Authorization for Expenditure Tracking and ROl Analysis

The AFE management system provides operators and financial
ingtitutions the ability to quickly and efficiently process
AFE's. The built in task scheduling system allows the user to
define workflow processes which are supported by automated
email notification, essentially walking an AFE through multi-
disciplinary multi-organizational teams. The AFE system can
include attachments and supporting documents for AFE
requests. The system tracks post AFE performance
documenting successful strategies and operator’ s performance.
These tools include a variety of reports to focus capital
expenditures on activities that produce results and increase
value. Figure 8 — AFE Status Map demonstrates the ability to
track workflow processes.

The CAPEX Gantt chart is used to track the long term
development plan of a project. This report reveas
development projects that are in budget (green) as well as
projects have exceeded their budgets (red). In each case the
development schedule is tied back to the annual forecast
which includes PUDs and PDNPs associated with a drilling or
development program.

This report provides a good handle on the overall efforts in
adding value to the project. The user sees the overall budget
capital spent as well as anticipated expenditures. Figure 9 is
an example of the CAPEX Gantt Chart.

If a particular AFE requires further analysis, the user can drill
down to examine additional data. Figure 10 demonstrates a
review of the current status of a drilling effort. This report
allows tracking of a drilling program in terms of both depth
achieved and costs. Budgeted depths and cost are plotted
against actual depth and cost.

Security

Since the application contains confidential and proprietary
data, state of the art security architecture wasutilized in design
and construction. The system uses advanced security
technologies and encryption agorithms to ensure that data
remains uncompromised. Secure servers, databases, network
protocols and security procedures as required by Fortune 100
companies have been implemented throughout the system.

The security strategy involves a multi-layered approach

including:
- Transmission (SSL)

Identity (userid and password)

Encryption of data

I solation of processes, permissions and DB

Lock down of servers and other tools

Firewall, DMZ, secure network

Intrusion detection

Physical security
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Detailed information about security systems is outside the
scope of this paper. However, over the past five years, two
code reviews and security audits have been performed by
independent auditors. In each case the system passed the audit
and al recommendations from auditors for additional
improvements have been implemented.

Conclusions

Although timely portfolio analysis has been difficult in the
past, new technologies associated with the digital oil field are
propelling change in the industry. Web technologies are now
being harnessed in such away that all interested parties can be
informed on a timely basis concerning project performance.
These same technologies allow E& P companies and portfolio
managers to focus efforts on actions that increasevalue.

The original goals of the project were achieved by the
completion of phase 1. The project was deemed a success and
additional funding for the past 5 years has substantially
increase the breath and depth of tools which comprise the
application. The portfolio management system has benefited
by the proactive input of over 300 industry professionals
throughout the application development and deployment
cycles. The application now consists of over 60 different
analytical toolsto analyze the performance of aportfolio.

The application continues to be used by a major private equity
player currently managing a 2.3 hillion dollar portfolio. The
comprehensive features of the application alow the
aforementioned portfolio to be managed by a staff of 5 asset
managers. This same staff of 5 approves over $100 million in
AFE'sannually.

Nomenclature

Active Server Page. A document that contains embedded
server-side scripting. ASP-compatible Web servers can
execute these scripts. On the client side, an ASP is a standard
HTML document that can be viewed on any platform using
any Web browser.

Active X. A Set of platform independent technologies
developed by Microsoft that enable software components to
interact with one another in a networked environment, like the
Internet.

CMM. Capability Maturity Model - defined by the Software
Engineering Institute (SEI) at Carnegie Mellon University.
Software Development Methodology which describes the
level of capability and maturity a software product.

HTML. Hypertext Markup Language - The coded format
language used for creating hypertext documents on the World
Wide Web and controlling how Web pages appear.

Java Script. A scripting language developed by Netscape and
Sun Microsystems that is loosely related to Java. JavaScript
code can be embedded in aWeb page along with HTML code.

SSL. Secure Sockets Layer. A protocol designed by Netscape
Communications to enable encrypted, authenticated
communications across the Internet. SSL used mostly in
communications between web browsers and web servers.
URL's that begin with 'https' indicate that an SSL connection
will be used. SSL provides 3 important things: Privacy,
Authentication and Message I ntegrity.

VB Script. A subset of the Microsoft Visual Basic
programming system.  Microsoft Internet Explorer version
3.0, aong with other browsers, can read VBScript programs
embedded in HTML pages. VBScript programs can be
executed on either the browser machine or on the World Wide
Web server.
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Cotton Energy, L.P. Gas/Oil Ratio: G
. MMBTL: 1
Variance Report —
P Product Ratio: 1.50
July 1999 - March 2001 Other Ratio: 1.50
[ws. Total Reserves, Forecast as in PM Setup) Report Date: Tuesday, Febroany 08, 2005
% of Forecast (Actual fProjection] 2] & = - — : @%@
Production
MHet Qil (BBELS) Q9% 103 % 103 % 109 % 110% 107 % 102 % Q4% a7 % a0 %
Met Products (BELS) S04% 1,020% 1,035 % Q37 % a01% 7% 109 % 110% 118 % 130 %
Met Gas (MCF) 02 % o5 % 95 % Q4% 29% 103 % Q6 % 110 % 123 % 126 %
Other Praduction 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

Wellhead Pricing

Qil FreBEL) 137 % 142% 150% 152% 159% 17T % 032 % 117 % 122% 104%
Froducts (5/BBL) 145% 17E% 121% 175% 1564% 164% 20% a7 % TO% 2%
Gas (FMCF) 114% 120% 199% 121% 1GE% 112% 101% 109% 115% 127 %
Other Pricing 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

Rewvenue [§]

il 5 ales 136% 145 % 172% 165 % 185 4% 180 % 105 4% 110% 120% a3
Froduct S ales 1088% | 1780% | 1.8T3% | 1643%  1477%  1,420% a7 106 % o3 11418
Gas Sales 105% 124% 191% 122% 192% 118% a7 % 120% 192% 160%
Hedge Income 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
Oither Sales 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
Matal Froperty Operating Income | 125w | 1a3w | assw | 150w | 472w 1564 80% 05 % 107 4% 1044

Direct Operating Expenses [§]

Severance Tax 25% 124% 5% 177 % I61% (B3%) 122% OB % 80% 178%
Ad valorem Tax 0% 0% 2% 0% 0% 3% a03% 1% 0% 09%)
Routine Leaze Operating Expenszes 0% 216% 105% 107 % 111% 102 % 118 % 134% 144% 115%
Wodicwer £ Plugging Expenses 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
COPAS 0% 0% 0% 0% 0% % % % 0% 0%
Oither Expenses 0% 0% 0% 0% 0% % % % 0% 0%
Matal Direct Operating Expenses | ew | zemw | 1w | o1maw | qevw | ssw | v | 1zow | qm1w | 1emw |
Lifting Cost | ow | 2eew | azow | 32w | qzew | azew | aarw | 1ssw | qsow [ 27w |
Bross Operating Profit | emw | sew | vaw | vow | vrw | mvw | mew | asw | saw | sow |

Cther Operating Expenses

Management Fee 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
Insurance 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
General & Administrative 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
Other Expense (Income) 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
Tatsl Other Opersting Expensas | ow | ow | 0w | 0w | 0w 0% 0% 0% 0% 0%

Figure 2 — HTML Variance Report
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