uring the first half of 2010, interviews were
D conducted with US executives and engineers in
operating companies, engineering and consulting
firms, and academia to identify current practices and tools
used in reservoir and production analysis. The study was
sponsored by Optimization Petroleum Technologies, a
Beijing based petroleum engineering software firm that
recently entered the US market. Advertas, a Houston
marketing and public relations firm for the energy industry,
organised and conducted interviews with the following 11
types of participants, including:
+ Six independent oil and gas operating companies.
One international engineering consulting firm.
One independent engineering consultant.
Two oilfield services firms.
One academician.

v V-V

Due to the complexity of the topics, a standardised
interview guide consisting of 10 questions was used
to capture details of responses, while permitting study
participants to freely express themselves. To encourage
participation in the study and honest responses, study
participants were offered anonymity for themselves and
their company/organisation. Each question asked in the
study is provided here, followed by a summary of the
responses received, along with some highlights of those
specific responses that merited being mentioned in the
study report.

Question 1: Please describe your current
and any past experience relative to
reservoir analysis and/or production
analysis. ~

All participants had extensive experience in reservoir and/or
production analyses.

+ Seven participants had extensive experience in their
career but were now in management roles managing a
team or region. - :

+ One participant was a staff engineer at a major oilfield
services company whose responsibilities included
reservoir analysis. :

+ One participant was a reservoir engineer at a large
independent.

+ Two participants currently taught university courses
on reservoir and/or production analyses and were also
working in the industry.

+ At least two participants had published technical papers
on the subjects.

Question 2: Elaborate on the types of

production (oil, gas) and the area in which

your company is developing (offshore,

onshore, shale). ‘

+ Size: The six independent operators range in size from
startups to having assets in excess of a billion dollars.

+ Production type: Operators were primarily gas and NGLs
with some oil production.



+ Geography: Operators were onshore in Texas, Oklahoma, and the
Marcellus Shale in the Appalachian regions; as well as offshore on
the Gulf of Mexico shelf.

Question 3: What processes are employed for
reservoir and production analysis?

Integrated (asset) teams

Generally, participants shared that an integrated team approach was
best, where geoscientist, reservoir engineers and production engineers
can collaborate. For larger companies where various disciplines exist,
teams are typically organised around the asset, i.e. ‘an asset team’.

Evaluation processes

For onshore, evaluation processes varied depending on the type of
analysis: from prospective undiscovered resources to water flooding
for existing wells. Independent operators reported starting their
evaluations with volumetric and material balance methods to estimate
reserve potential. Other evaluation methods include decline curve
(rate/time) analysis, incorporating simple tank models connected to a
system model. Typically, the smaller independents rarely used reservoir
simulation with the exception of water flood development work. If
simulation work was performed, it was outsourced to consultants
because they did not have geophysical experts in-house.

Deepwater evaluation analysis

Deepwater reservoirs impose additional constraints. A representative
production model would also include subsea connections and offshore
surface facilities. The next step would be constructing a flow model
that accounts for conditions imposed by the extreme environment,

e.g. high pressures, high temperatures, gas hydrates and the potential
buildup of wax. Petrel and Eclipse were used for dynamic modelling.

Consulting lead study processes

One international consulting firm evaluates data quality before the
property can be evaluated. Based on results, it set out a planned work
flow with milestones and obtained the data from the client. Typically,
the lead geologist will work with the client to get the geology done

first, and then engineering analysis is conducted. It often uses Petrel to
build the geologic model but also has an in-house database to store all
project data. After the model is built, volumetric calculations are sent
to the engineer for production performance of individual wells. To finish
the study, the firm then analyses cash flow. Software programs for this
are Aries, PHDWin, Merak, OFM and Energy Navigator. Analysis and
findings may be reported with a wide range of detail, from an executive
summary to descriptive tables, projections and isopach structure
maps. One independent consultant reported using well log data and
production history from public and other commercial providers. When
doing petrophysics, this consultant looks for zones from old wells that
have been underplayed. Fluid dynamics are also carefully evaluated.

Software used
The mentioned independent consultant uses ProdEval by Texas
Computer Works because it is easy to use and fast. He has also
created some of his own software because ‘all the applications
integrate’, something which he has not been able to find in
commercially available software. According to this consultant, it
would be extremely useful if the applications would integrate wellbore
simulation, reservoir analysis and production analysis.

An operator developing the Marcellus Shale incorporates
production data and downhole pressure history with analytical and
nodal analysis models; it also does some PVT work. Cores and logs

are also carefully analysed. In smaller independents, the study found

that spreadsheets remained the tool of choice for decline curve

analysis. In general, survey participants indicated the following gaps in

current commercial software:

* No comprehensive, affordable, integrated suite of software
spanning all phases of reservoir and production analysis.

+» Better models and procedures are needed for high pressure and
high temperature conditions.

#* Poor to non-existent data on rock properties.

Question 4: How is data shared among groups
doing reservoir simulation and production
analysis?

Data sharing practices varied widely, from PDF reports to accessing a
common database in Oracle. Spreadsheets were frequently cited for
manually moving data between applications.

Applications enable collaboration

One independent operator uses TOW, a Landmark product for
production accounting that allows team members to download
portions of the database on an individual PC. This way, field
supervisors can work on different parts of the database at a time,
enabling better co-ordination and collaboration among the team.
Another operator places files in a Microsoft SharePoint server to
make information available to internal team members and external
consultants.

Work processes

A chief technology officer at a medium sized independent shared
that when exploitation of mature fields occurs, it makes sure the
team is ‘over communicating’. When new data is obtained, this
information must be disseminated throughout the company. Every
morning at 9 am, it has a production teleconference; the technology
and production teams meet to discuss the past day’s production.
Given the variety of methods employed to move data between
software applications, it is clear that incompatibility among the
disparate application introduces potential errors as data is moved.

It also requires added time from highly skilled people. One clear
conclusion from all the interviews is that teams need to be able

to work on different parts of the asset in a way that impacts the
entire asset. For example, a subsurface map that is updated can be
immediately used by the whole asset team. Ideally, asset teams have
a shared database that allows collaboration, including the sharing of
images and calculations.

Question 5: How do you design wellbores and
well trajectories, and how are the wellbores
managed against production?

Design tasks are outsourced to consulting drilling engineers
Some of the smaller independents reported using consultants for
wellbore design and the choice of software tools was left to the
engineering or drilling companies involved. Use of Landmark’s PLAN
software tool was cited by one of the independents. One of the

large oilfield services companies interviewed reported working on a
comprehensive program to model the wellbore and improve the drilling
process.

Design tasks performed by driling contractor
For the large independent developing onshore, the drilling engineer
works with the drilling contractor to design the well path. At least one









