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Introduction

« Reservoir management definition
* Reservoir management process
 Case studies

Mostly summarized from:
Satter and Thakur, 1994: Integrated Petroleum Reservoir Management
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IF ONLY WE HAD

SOMETHING.
TO COMPARE THE
RESERVOIR TO,
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Reservoir management philosophies

When should reservoir management start?
2. What, how, and when to collect data?

3. What kinds of questions should be asked if we want to ensure the right
answer in the process of reservoir management?

What does the answer mean?

Does the answer fit all the facts; why or why not?

Are there other possible interpretations of the data?

Were the assumptions reasonable?

Are the data reliable?

Are additional data necessary?

Has there been an adequate geological study?

Has the reservoir been adequately defined?
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What is reservoir management

* The judicious use of various means available to a businessman in order to maximize
his benefits (profits) from a reservoir

« The utilization of available resources (i.e., human, technological and financial) to
maximize profits/profitability index from a reservoir by optimizing recovery while
minimizing capital investments and operating expenses

* Making certzain choices: Let it happen or make it happen !!

* The basic purpose of reservoir management is to control operations to obtain the
maximum possible economic recovery from a reservoir based on facts, information,
and knowledge.
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« Introduction (20/2)

* Group presentation (27/2)

« Unconventional (CBM) Reservoir Management (6/3)
* Unconventional (CBM) Reservoir Management (13/3)

* Unconventional

(
« Unconventional (Shale gas) Reservoir Management (20/3)
(
< Unconventional (Methane hydrate) Reservoir Management (2/4)

Schedule

Oil shale) Reservoir Management (31/3)
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Geological, Reservoir and Engineering Activities

Type of Geologic Activity Examples of Interplay of Etfort

ROCK STUOIES
* Lihology
* Depositional Origin \
+ Rasarvol Rock Types
CORE
FRAMEWORK STUDIES A
.
.
* Gross Thickness Trends
WELL
RESERVOIR QUALTTY STUDIES il
* Quality
@ Resarvoir Zonation
® Net Thickness Trends PRESSURE
PRODUCTION
TNTEGRATION STUGIES HISTORY MATCH
* Pore Volume
» Transmissibility

Three principal of engineering system

< Creation and op

eration of wells

« Surface processing of the fluids

* Fluids and their

We could do well in studying the fluids and their interaction with rock (i.e., reservoir
engineering), but if the proper well and/or surface system design is not considered, then

recovery of oil and/o

behavior within the reservoir

r gas will not be optimized

Reservoir management = reservoir engineering?

* Stage 1 (Before 1970)
oreservoir engineering was considered the most important technical item in the
management of reservoirs

* Stage 2 (Period 1970s and 1980s)
oSynergism between geology and reservoir engineering became very popular and
proved to be quite beneficial

« Stage 3 (Current situation)
o Reservoir management is not synonymous with reservoir engineering and/or
reservoir geology.
oSuccess requires multidisciplinary, integrated team efforts.
oThe players are everybody who has anything to do with the reservoir
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Reservoir Management Process
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Interaction of Different Disciplines
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Reservoir Management

Data
® Geological
 Geophysical
® Engineering
® Financial Tools
® Selsmic Interpretation
t © Tomography
© Data Acquisition
ol
o Completions and
Facllitles
1 ® Goologic Modeling
® Pressure Transient
People o Fracturing
s Managerient « Reservoir Simulators
. Oil Recovery
© Engineers  Computer Software
© Land/Legal Hardware
® Field

@ Financial




4. Monitoring

Data acquisition and management
« oil, water and gas production,
* gas and water injection,

« static and flowing bottom hole pressures,
< production and injection tests,
« injection and production profiles.
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Developing Plan

How to the best develop the field (i.e., well spacing, number of wells, recovery

(Loroprer & opaton svamges ] 1. e, primary, and subsequently secondary and tertary).

Meet the regulation

2. Developing plan

reservoir simulation

an integral part of geostatistical and ultimately

models

History _Prediction

) Capable of carrying
out the reservoir
management plan,
but they cannot be
wastefully designed

1. Setting Goal

A. Reservoir characteristics
v'geology, rock and fluid properties, fluid flow and recovery mechanisms, drilling and well
completions, and past production performance
B. Total environment
v Corporate-goal, financial strength, culture, and attitude.
v'Economic-business climate, oil/gas price, inflation, capital, and personnel availability.
v'Social-conservation, safety, and environmental regulations.

C. Available technology

when the reservoir performance does not conform to the management plan or
when conditions change

is it working ?

what needs to be done to make it work ?
what would work better ?

etc

Awne

Start with a plan of action, involving all functions.

* Flexible plan.

* Management support.

« Commitment of field personnel.
* Periodic review meetings

Reasons for failure:

« Lack of overall knowledge of the project on the part of all team members,
* Failure to interact and coordinate the various functional groups, and
* Delay in initiating the management process.

Universitas Gadjah Mada rsitas Gadjah Mada Universitas Gadjah Mada
5. Evaluation 2. Developing plan 1. A. Reservoir knowledge
The plan must be reviewed periodically to ensure that it is being followed, that it b
is working, and that it is still the best plan
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6. Revising 3. Implementation 1. C. Technology
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End
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Reasons for Failure of Reservoir Management Programs

« Unintegrated System
* Starting Too Late
* Lack of Maintenance

Reservoir management <

approach
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Case studies: Group presentation

« Enhanced oil/gas recovery : steam flooding, water/gas injection, chemical
flooding, etc

* Geological model re-interpretation=> reservoir modelling
« Surface facilities

Reservoir Managemer




