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SYSTEMS AND METHODS FOR WORKFLOW 
AUTOMATION, ADAPTATION AND 

INTEGRATION 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

[0001] The priority of US. Provisional Patent Application 
No. 60/987,066, ?led on Nov. 10, 2007, is hereby claimed, 
and the speci?cation thereof is incorporated herein by refer 
ence. 

STATEMENT REGARDING FEDERALLY 
SPONSORED RESEARCH 

[0002] Not applicable. 

FIELD OF THE INVENTION 

[0003] The present invention generally relates to systems 
and methods for implementing complex and disparate Work 
?oWs and, more particularly, a ?exible framework for Work 
?oW automation, adaptation and integration. 

BACKGROUND OF THE INVENTION 

[0004] Hydrocarbon production operations commonly 
involve numerous Work?oWs that are repetitive in nature and 
Which are traditionally undertaken manually or semi-manu 
ally by the various participants Who spend signi?cant por 
tions of their time operating technical applications, ?nding 
and entering data, conducting analysis and passing data 
betWeen participants for various steps such as validation and 
approval, in order to execute such Work?oWs. 
[0005] Studies have shoWn, for example that about 70% of 
an engineers time is spent gathering, formatting, and trans 
lating data for use in these different applications. For standard 
production activities, i.e., Work?oWs, this time can be drasti 
cally reduced by creating an automated system to execute the 
prescribed Work?oW. The automated Work?oW not only 
reduces the engineers valuable time doing these repetitive 
tasks, but also ensures consistency in methods, reduces the 
likelihood of input errors, and creates a repository for “best 
practices” that can be maintained long term as personnel (and 
their knoWledge) is moved into and out of the production 
asset. 

[0006] Additionally, it is common experience that partici 
pants in many Work?oWs have different preferences for, and 
levels of, expertise on numerous applications, Which they 
utilize at respective steps in common Work?oWs. This diver 
sity makes standardization and consistency di?icult to 
achieve. 
[0007] Furthermore, due to time demands placed by the 
various Work?oWs, potentially valuable additional analysis 
options are not routinely undertaken nor are aggregate data 
sets routinely revieWed in order to learn from the results. 
[0008] In other industries, and elseWhere in the exploration 
and production ?eld, business process management systems 
and certain speci?c technical application based Work?oWs 
are automated and orchestrated using different methods and 
systems from those described by the present invention. Due to 
the diversity of technology, applications and Work?oWs hoW 
ever, the challenge of Work?oW orchestration has largely been 
unresolved. 
[0009] For many years automated Work?oWs have been a 
part of the design and production cycles in other industries 
like Aerospace, Automotive, and Industrial Manufacturing. 
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These industries have been tying together applications and 
data sources along With using stochastic analysis methods 
and optimization to improve their overall productivity. 
[0010] Today’s oil and gas operators face daunting chal 
lenges. With rising global demand, declining production, 
groWing data volumes, dWindling resources, mounting regu 
latory and environmental pressures, exploration and produc 
tion companies must dramatically improve the management 
of their hydrocarbon assets. The automation of common 
Work?oWs can help mitigate these challenges by providing a 
common, best-practice method of execution that can be sus 
tained and measured. 
[0011] Execution of these automated Work?oWs also must 
be examined. As production operations become more com 
plex, their associated Work?oWs Will also become more com 
plex. It can not be assumed that the end-user of an automated 
Work?oW is an “expert” user and has the knoWledge and 
experience to operate all the needed softWare application 
interfaces. Ideally, any platform for automating Work?oWs 
should include Ways for non-expert users to interact With and 
execute complex Work?oWs that Were authored by the domain 
experts. 
[0012] Currently, oil and gas production Work?oW automa 
tion is typically done through custom integration of disparate 
systems often requiring engineers to coordinate data ?oWs 
betWeen a disparate number of applications. Some common 
Work?oWs may include, for example: 
[0013] 1. Production management and optimization; 
[0014] 2. Fracture stimulation design optimization; 
[0015] 3. Production forecasting and planning; and 
[0016] 4. Gas-lift allocation and optimization. 
[0017] The custom integration of multiple applications, 
hoWever, has many de?ciencies and Would be better replaced 
by a more standardized frameWork of integration. 

[0018] The advantages of Work?oW automation and inte 
gration of various applications are generally described in US. 
Pat. Nos. 6,266,619, 6,356,844, 6,853,921, and 7,079,952, 
Which are assigned to Halliburton Energy Services, Inc. and 
incorporated herein by reference. These patents generally 
deal With a ?eld Wide reservoir management system. The 
system includes a suite of tools (computer programs) that 
seamlessly interface With each other to generate a ?eld Wide 
production and injection forecast. The system produces real 
time control of doWnhole production and injection control 
devices such as chokes, valves and other ?oW control devices 
and real time control of surface production and injection 
control devices. The system, hoWever, does not address a 
?exible frameWork that encompasses automated Work?oWs, 
adaptive Work?oWs and synergistic Work?oWs as de?ned by 
the present invention. 
[0019] Therefore, there is a need for a ?exible Work?oW 
frameWork that l) automates various Work?oWs and their 
routine execution betWeen multiple participants; 2) provides 
a common operating environment for consistent execution of 
the Work?oWs, Which is capable of substituting applications 
at various steps in any Work?oW; and 3) alloWs additional 
steps to be introduced into and incorporated Within any Work 
?oW. 

[0020] The Work?oW frameWork must therefore, address 
the folloWing: 
[0021] 1. Moving location of boundary conditions, inputs 
and output extraction Within multi-disciplinary and multi 
vendor environments; 
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[0022] 2. Intelligent generation and execution of up to thou 
sands of multi-disciplinary simulations; and 

[0023] 3. Convenient storage/retrieval and interpretation of 
the results. 

SUMMARY OF THE INVENTION 

[0024] The present invention meets the above needs and 
overcomes one or more de?ciencies in the prior art by pro 
viding systems and methods for optimizing operational sce 
narios through a Work?oW, Which i) automates various Work 
?oWs and their routine execution betWeen multiple 
participants; ii) provides a common operating environment 
for consistent execution of the Work?oWs that is capable of 
substituting applications at various steps in any Work?oW; 
and iii) alloWs additional steps to be introduced into and 
incorporated Within any Work?oW. 
[0025] In one embodiment, the present invention includes a 
method for optimiZing operational scenarios through a Work 
How, Which comprises i) selecting an operating system plat 
form, the operating system platform comprising a Work?oW 
application; ii) selecting a remote computing platform, the 
remote computing platform comprising a technical applica 
tion for determining neW operational scenarios, Which is con 
nected to the operating system platform by an application 
Wrapper; and iii) selecting a system function to optimiZe the 
neW operational scenarios, the system function being con 
nected to the technical application by an application connec 
tor. 

[0026] In another, the present invention includes a method 
for optimiZing operational scenarios through a Work?oW, 
Which comprises i) selecting an operating system platform, 
the operating system platform comprising a Work?oW appli 
cation; ii) selecting a remote computing platform, the remote 
computing platform comprising a technical application for 
determining neW operational scenarios, Which is connected to 
the operating system platform by an application Wrapper; and 
iii) selecting a system function to optimiZe a petrotechnical 
data model and test for neW operational scenarios, the system 
function being connected to the technical application by an 
application connector. 
[0027] In yet another embodiment, the present invention 
includes a method for optimiZing operations scenarios 
through a Work?oW, Which comprises i) selecting an operat 
ing system platform, the operating system platform compris 
ing a Work?oW application; ii) selecting a remote computing 
platform, the remote computing platform comprising a tech 
nical application for determining neW operational scenarios, 
Which is connected to the operating system platform by an 
application connector; and iii) selecting a general Work?oW 
tool to optimiZe the neW operational scenarios, the general 
Work?oW tool being connected to the technical application by 
an application connector. 
[0028] Additional aspects, advantages and embodiments of 
the invention Will become apparent to those skilled in the art 
from the folloWing description of the various embodiments 
and related draWings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0029] The present invention is described beloW With ref 
erences to the accompanying draWings in Which like elements 
are referenced With like reference numerals, and in Which: 
[0030] FIG. 1 illustrates one embodiment of a prior art 
system for implementing the present invention. 
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[0031] FIG. 2A is a block diagram illustrating one embodi 
ment of a computer system for implementing the present 
invention. 
[0032] FIG. 2B illustrates one embodiment of a system 
architecture for implementing the present invention. 
[0033] FIG. 3A illustrates a traditional routine Work?oW. 
[0034] FIG. 3B illustrates a traditional periodic Work?oW. 
[0035] FIG. 4A illustrates an automated routine Work?oW. 
[0036] FIG. 4B illustrates an automated periodic Work?oW. 
[0037] FIG. 5A illustrates an adaptive routine Work?oW. 
[0038] FIG. 5B illustrates an adaptive periodic Work?oW. 
[0039] FIG. 6 illustrates a simultaneous or concurrent syn 
ergistic Work?oW. 
[0040] FIG. 7 is a block diagram illustrating various Work 
?oWs that may be performed Within the frameWork of the 
present invention. 
[0041] FIG. 8 illustrates an exemplary deployment of the 
present invention. 
[0042] FIG. 9 illustrates one embodiment of a production 
management and optimiZation Work?oW according to the 
present invention. 
[0043] FIG. 10 illustrates one embodiment of a fracture 
stimulation design optimiZation Work?oW according to the 
present invention. 
[0044] FIG. 11 illustrates one embodiment of a production 
forecasting and planning Work?oW according to the present 
invention. 
[0045] FIG. 12 illustrates one embodiment of a gas lift 
allocation and optimization Work?oW according to the 
present invention. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0046] The subject matter of the present invention is 
described With speci?city, hoWever, the description itself is 
not intended to limit the scope of the invention. The subject 
matter thus, might also be embodied in other Ways, to include 
different steps or combinations of steps similar to the ones 
described herein, in conjunction With other present or future 
technologies. Moreover, although the term “step” may be 
used herein to describe different elements of methods 
employed, the term should not be interpreted as implying any 
particular order among or betWeen various steps herein dis 
closed unless otherWise expressly limited by the description 
to a particular order. 

System and Method Description 

[0047] The present invention may be implemented through 
a computer-executable program of instructions, such as pro 
gram modules, generally referred to as softWare applications 
or application programs executed by a computer. The soft 
Ware may include, for example, routines, programs, objects, 
components, and data structures that perform particular tasks 
or implement particular abstract data types. The softWare 
forms an interface to alloW a computer to react according to a 
source of input. AssetConnectTM, Which is a commercial soft 
Ware application marketed by Landmark Graphics Corpora 
tion, may be used as an interface application to implement the 
present invention. The softWare may also cooperate With 
other code segments to initiate a variety of tasks in response 
to data received in conjunction With the source of the received 
data. The softWare may be stored onto any variety of memory 
media such as CD-ROM, magnetic disk, bubble memory and 
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semiconductor memory (e.g., various types of RAM or 
ROM). Furthermore, the software and its results may be 
transmitted over a variety of carrier media such as optical 
?ber, metallic Wire, free space and/ or through any of a variety 
of netWorks such as the Internet. 

[0048] Moreover, those skilled in the art Will appreciate that 
the invention may be practiced With a variety of computer 
system con?gurations, including hand-held devices, multi 
processor systems, microprocessor-based or programmable 
consumer electronics, minicomputers, mainframe 
computers, and the like. Any number of computer-systems 
and computer netWorks are acceptable for use With the 
present invention. The invention may be practiced in distrib 
uted-computing environments Where tasks are performed by 
remote-processing devices that are linked through a commu 
nications netWork. In a distributed-computing environment, 
program modules may be located in both local and remote 
computer-storage media including memory storage devices. 
The present invention may therefore, be implemented in con 
nection With various hardWare, softWare or a combination 
thereof, in a computer system or other processing system. 
[0049] Referring noW to FIG. 2A, a block diagram of a 
system for implementing the present invention on a computer 
is illustrated. The system includes a computing unit, some 
times referred to a computing system, Which contains 
memory, application programs, a client interface, and a pro 
cessing unit. The computing unit is only one example of a 
suitable computing environment and is not intended to sug 
gest any limitation as to the scope of use or functionality of the 
invention. 
[0050] The memory primarily stores the application pro 
grams, Which may also be described as program modules 
containing computer-executable instructions, executed by the 
computing unit for implementing the present invention 
described herein and illustrated in FIGS. 2B and 4-12. The 
memory therefore, includes one or more Work?oW modules, 
Which enable the Work?oWs illustrated in FIGS. 4-12, and 
AssetConnectTM. 

[0051] Although the computing unit is shoWn as having a 
generaliZed memory, the computing unit typically includes a 
variety of computer readable media. By Way of example, and 
not limitation, computer readable media may comprise com 
puter storage media and communication media. The comput 
ing system memory may include computer storage media in 
the form of volatile and/ or nonvolatile memory such as a read 
only memory (ROM) and random access memory (RAM). A 
basic input/output system (BIOS), containing the basic rou 
tines that help to transfer information betWeen elements 
Within the computing unit, such as during start-up, is typically 
stored in ROM. The RAM typically contains data and/or 
program modules that are immediately accessible to and/or 
presently being operated on by the processing unit. By Way of 
example, and not limitation, the computing unit includes an 
operating system, application programs, other program mod 
ules, and program data. 
[0052] The components shoWn in the memory may also be 
included in other removable/nonremovable, volatile/non 
volatile computer storage media. For example only, a hard 
disk drive may read from or Write to nonremovable, nonvola 
tile magnetic media, a magnetic disk drive may read from or 
Write to a removable, non-volatile magnetic disk, and an 
optical disk drive may read from or Write to a removable, 
nonvolatile optical disk such as a CD ROM or other optical 
media. Other removable/non-removable, volatile/non-vola 

May 14, 2009 

tile computer storage media that can be used in the exemplary 
operating environment may include, but are not limited to, 
magnetic tape cassettes, ?ash memory cards, digital versatile 
disks, digital video tape, solid state RAM, solid state ROM, 
and the like. The drives and their associated computer storage 
media discussed above provide storage of computer readable 
instructions, data structures, program modules and other data 
for the computing unit. 
[0053] A client may enter commands and information into 
the computing unit through the client interface, Which may be 
input devices such as a keyboard and pointing device, com 
monly referred to as a mouse, trackball or touch pad. Input 
devices may include a microphone, joystick, satellite dish, 
scanner, or the like. 
[0054] These and other input devices are often connected to 
the processing unit through the client interface that is coupled 
to a system bus, but may be connected by other interface and 
bus structures, such as a parallel port or a universal serial bus 
(U SB). A monitor or other type of display device may be 
connected to the system bus via an interface, such as a video 
interface. In addition to the monitor, computers may also 
include other peripheral output devices such as speakers and 
printer, Which may be connected through an output peripheral 
interface. 
[0055] Certain system components, Which are Well knoWn 
in the art and may be used for implementing the present 
invention, include: 
[0056] l . IT/Computing Platforms: PA-PN, Where PA is the 

systems operating environment and PB-PN are all other 
computing environments common to oil and gas produc 
tion. 

[0057] 2. Applications: AA-AN, Where application AA is 
the Work?oW orchestration application and AB-AN are all 
other technical applications common to oil and gas produc 
tion. 

[0058] 3. Application Wrappers: WA-WN, the Work?oW 
orchestration application includes a softWare development 
kit for development of application Wrappers for other 
applications. Alternatively, Application Wrappers 
WA-WN and System Functions FA-FN need not both be 
present. Instead, Application Connectors and general 
Work?oW tools (i.e., calculator, data transfer, OS com 
mand, etc.) may be used. 

[0059] 4. System Functions FA-FN, the system incorpo 
rates numerous functions enabling additional analytics and 
steps to be incorporated Within a given Work?oW (e.g. 
Monte-Carlo simulation, optimiZation, etc). 

[0060] An exemplary system comprising such components 
is commonly referred to in the oil and gas industry as Asset 
ConnectTM, Which is illustrated in FIGS. 1 and 2A. 
[0061] Although many other internal components of the 
computing unit are not shoWn, those of ordinary skill in the art 
Will appreciate that such components and their interconnec 
tion are Well knoWn. 
[0062] An exemplary system architecture for implement 
ing the present invention is illustrated in FIG. 2B. FIG. 2B 
illustrates the interrelationship of the components in FIG. 1, 
Which may be used to perform the Work?oWs illustrated in 
FIGS. 4-12. 
[0063] Referring noW to FIG. 2B, the various IT/Comput 
ing Platforms (PB-PN), for example, Linux, WindoWs, etc., 
Which may house the various technical applications (AB 
AN), may be interconnected for access to the required tech 
nical applications (AB-AN) by means of a Services Oriented 
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Architecture, Which permits a uni?ed operating environment 
Wherein the technical applications (AB-AN) can be remotely 
accessed for incorporation Within a Work?oW. 
[0064] The various technical applications (AB-AN) are 
able to be brought into the system from their remote IT 
platforms by means of Application Wrappers (WB-WN). 
Thereafter, Within the uni?ed operating environment, the 
technical applications (AB-AN) can be remotely operated 
Within a Work?oW. The respective technical applications 
(AB-AN) provide their oWn functionality consistent With a 
step or steps in each Work?oW. 
[0065] The various technical applications (AA-AN) 
involved in a Work?oW are able to be connected by means of 
Application Connectors (CA-CN). The connectors (CA-CN) 
alloW the Work?oW author to map to and to connect to 
attributes Within the technical applications (AB-AN) and to 
map to and relate these to another technical application (AA 
AN), effectively mapping inputs and outputs from one step of 
the Work?oW to another. In this manner, the Work?oW logic 
can be determined to be consistent With the various steps, data 
and attribute ?oWs Within the Work?oW. In the simplest case, 
this enables automation of the Work?oW. 
[0066] The Work?oWs can also be modi?ed to introduce 
neW-value-added steps by either connecting to additional 
System Functions (FA-FN) Within the Work?oW orchestra 
tion application (AA) or, alternatively, by introducing addi 
tional technical applications (AB-AN) not routinely used 
Within the traditional Work?oWs. 

[0067] Using unique combinations of the system compo 
nent capabilities in the manner illustrated in FIG. 2B, it is 
possible to enable automation of the traditional Work?oW and 
also to modify the traditional Work?oW logic to incorporate 
various combinations of the above capabilitiesiie, in effect 
enabling novel Work?oWs that are signi?cantly additive to the 
traditional Work?oW. The present invention therefore, enables 
the How of real time data that can be used for routine (con 
tinuous) Work?oWs. 

Work?oW Description 

[0068] Referring noW to FIG. 3A and FIG. 3B, a traditional 
routine Work?oW (3A) and a traditional periodic Work?oW 
(3B) are illustrated for production management and reservoir 
management, respectively. The traditional Work?oW is typi 
cally manually intensive and expert centric With delays expe 
rienced due to interdependencies across multiple partici 
pants4each using different applications appropriate to their 
area of expertise. A de?nition of each Work?oW symbol uti 
liZed in the description of the folloWing ?gures is provided in 
Table 1 below. 

TABLE 1 

SYMBOL DEFINITION 

Manual input/activity 

Manual Operation 

Stored Data QUE 
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TABLE l-continued 

SYMBOL DEFINITION 

Prede?ned process 

Database (magnetic disc) 

Decision 

Delay/Pause 

Display 

Multiple iterations of 
prede?ned process TOUOCO 

End 
End 

[0069] In FIG. 3A and FIG. 3B, participants A, B and C 
may interface With certain ‘system’ components. The partici 
pants may be represented by participantA being a ?eld opera 
tive, participant B being a petroleum engineer and participant 
C being a reservoir engineer, for example. Additional partici 
pants may be preferred and/or necessary. The Work?oW steps 
are performed by the respective participants and at certain 
steps interfacing With system components and referenced 
applications. The referenced applications may therefore, 
include, for example, petrotechnical application A, Which 
might be a nodal analysis application, and petrotechnical 
application B, Which might be a reservoir simulation appli 
cation. Analysis and reporting from use of application A 
might typically include representation of a calculated In?oW 
Production Ration (IPR curve), skin thickness, Well perfor 
mance plots, and the like. Analysis and reporting from use of 
application B might typically include representation of a cal 
culated production pro?le, forecast, events detected (such as 
sand or Water breakthrough), and the like. Operational sce 
narios resulting from such analysis might include adjusting 
choke settings, initiating Well Workovers or similar activities. 
Various other commercial applications may be similarly used 
in such Work?oWs, Which are Well knoWn in the art. The 
participants, system and applications described and illus 
trated in reference FIG. 3A and FIG. 3B may also be applied 
to the same Work?oW components illustrated in FIGS. 4A, 
4B, 5A, 5B and 6. 
[0070] Exemplary Work?oWs utiliZing the system architec 
ture, according to the method illustrated in FIG. 2B are illus 
trated in FIGS. 4-7. Each ?gure either represents a routine 
Work?oW or one that is periodically performed. Changes to 
these Work?oWs are denoted by shading the changed step(s). 
These Work?oWs may be described as: 
[0071] 1) Automated Work?oWs, Whereby the traditional 
Work?oW is automated to remove signi?cant demands on 
the participants in order to operate the Work?oW; 
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[0072] 2) Adaptive Work?oWs, whereby the traditional 
Work?oW is signi?cantly changed by means of introduc 
tion of additional steps or functionality that effect addi 
tional transformation Within the Work?oW; and 

[0073] 3) Synergistic Work?oWs, Whereby multiple tradi 
tional Work?oWs are integrated to create a ‘super’ Work 
How that spans and orchestrates the multiple Work?oWs to 
effect novel transformations that Would not normally be 
otherWise achieved by the individual traditional Work 
?oWs. 

[0074] Referring noW to FIG. 4A and FIG. 4B, an auto 
mated routine Work?oW (4A) and an automated periodic 
Work?oW (4B) are illustrated for production management and 
reservoir management, respectively. These Work?oWs repre 
sent a typical (or actual) asset. Such automated Work?oWs are 
characterized by the system performing many routine tasks 
previously performed by the participants, engaging the par 
ticipants only When they are required, for example, to validate 
and outcome or to make or authorize a decision outcome. As 

illustrated by the comparison of FIG. 3A to FIG. 4A and FIG. 
3B to FIG. 4B, the shaded steps in the System column of FIG. 
4A and FIG. 4B represent traditional Work?oW steps that are 
noW automated Within the system. The bene?ts are primarily 
in time saving and consistency, there is no signi?cant change 
to the transformations effected by the steps of the Work?oWs. 
The Work?oW logic is not substantially changed and core 
steps remain largely as normally executed; that is, no addi 
tional transformation occurs as a result of the automated 
Work?oW except that the participants experience is changed 
by means of automation. This could be as simple as automa 
tion of operation of a singe application considered a Work?oW 
or, alternatively, could involve multiple applications and steps 
considered to be a Work?oW. 

[0075] Referring noW to FIG. 5A and FIG. 5B, an adaptive 
routine Work?oW (5A) and an adaptive periodic Work?oW 
(5B) are illustrated for production management and reservoir 
management, respectively. Adaptive Work?oWs are charac 
terized by the system enabling additional tasks previously not 
performed by the participants, primarily due to time and 
technology constraints. The ability to both incorporate addi 
tional applications, functionality and computing resources 
readily, as Well being able to automate time consuming tasks 
Within the Work?oW alloW for the Work?oWs to make better 
use of all available resources. As illustrated by the shaded 
steps in FIG. 5A (steps 4a and 8a) and FIG. 5B (steps 3a and 
8a), additional steps are enabled that Were not previously 
performed by the participants or the system in the traditional 
Work?oWs (FIG. 3A and FIG. 3B) and the automated Work 
?oWs (FIG. 4A and FIG. 4B). The shaded step in the System 
column of FIG. 5A (step 4) represents a change from the 
corresponding step in FIG. 4A (step 4). The bene?ts are in the 
value added by additional steps introduced to the Work?oW. 
There are signi?cant changes to the transformations effected 
by the additional steps of the Work?oWs, Which include novel 
changes to the Work?oW logic (e. g. from a linear Work?oW to 
a non-linear ?oW or the introduction of additional iterations 
that add value), and novel additional activities introduced to 
the Work?oW (such as novel analysis and changed use of i) 
traditional data, ii) novel data derived from novel activities or 
iii) aggregate data sets) not normally undertaken by the tra 
ditional Work?oW. 

[0076] Referring noW to FIG. 6, a simultaneous or concur 
rent synergistic Work?oW is illustrated. The super Work?oWs 
created by integrating multiple traditional Work?oWs may 

May 14, 2009 

encompass the key facets of either automated and/ or adaptive 
Work?oWs, and may introduce further novel transformative 
steps as illustrated by the shading of various steps. 
[0077] Referring noW to FIG. 7, a block diagram illustrates 
various Work?oWs traditionally associated With both reser 
voir and production management activities that may be per 
formed Within the frameWork of the present invention in 
either automated, adaptive or synergistic Work?oWs. 
[0078] Referring noW to FIG. 8, an exemplary deployment 
of the present invention is illustrated. Considerations for 
deployment of such automated or transformed Work?oWs 
must include access for a Wider audience of users beyond the 
technical Work?oW author. A typical user of an automated 
Work?oW may not be intimately familiar With the individual 
applications or models, Which make up the Work?oW. A cen 
tral library of Work?oWs may be maintained and distributed to 
expert and non-expert users through either a desktop client or 
a Web-based interface Where users can both initiate Work 
?oWs and vieW progress and results. The centralized library is 
a secure computing environment Where individual Work?oWs 
and their associated applications and models can be main 
tained and versioned accordingly to maintain their integrity. 
[0079] Several embodiments of the Work?oWs illustrated in 
FIG. 7 are addressed in reference to FIGS. 9-12 and may be 
performed Within the Work?oW frameWork of an automated 
adaptive and/or synergistic Work?oW according to FIGS. 4-6. 

Work?oW liProduction Management and 
Optimization 

[0080] Production engineers are increasingly asked to opti 
mize the performance of larger and more complex assets. 
Their Well counts are getting higher and the amount of data 
they need to analyze is ever expanding. By automating the 
Well performance data acquisition and analysis, the produc 
tion engineer can better manage his ?eld by exception and 
focus his attention on the areas With the most potential value. 
FIG. 9 illustrates such a Work?oW. 
[0081] In this Work?oW, ?eld measured Well head pressures 
and ?oWs are regularly collected by the assets production 
database (eg EDMTM). EDMTM is a commercial database 
application marketed by Landmark Graphics Corporation. 
On daily intervals, the automated Work?oW frameWork col 
lects Well pressures and current reservoir pressure(s) from the 
production database(s). The automated Work?oW uses a rig 
orous Well model (e. g. ProsperTM) to estimate the theoretical 
How of each Well. ProsperTM is a commercial softWare appli 
cation marketed by Petroleum Experts. This theoretical rate is 
stored in the production database and can then be visualized 
against the measured How on a regular basis. Wells Which 
deviate signi?cantly from its theoretical performance can be 
?agged to the production engineer for immediate attention. 

Work?oW ZiFrac Stimulation Design Optimization 

[0082] Billions of dollars are spent annually on fracture 
stimulation operations. It is critical that these expensive 
operations be done right and on-time. Accurate and optimal 
designs are key to ensuring a successful facture operation. 
HoWever, a successful design includes several technical com 
ponents such as rock mechanics and properties, ?uid proper 
ties and scheduling, frac conditions and placement, and eco 
nomic conditions. SoftWare applications exist for all of these 
to help engineers. One example of hoW these applications 
may be integrated in a Work?oW is illustrated in FIG. 10. 








