
a window of opportunity

“enable strategic decisions to be made on a sound, timely and auditable basis”



RAVE (Risk And Value Engineering) defines an approach to system engineering encompassing life of field
(LOF) reservoir-export modelling, financial evaluation and translation of data uncertainties into project risks.

Extract maximum value from your assets

Rapidly identify and rank
alternative investment options

Collaborative problem solving across all disciplines

Reduced decision cycle time

Quantitatively improve decision quality

Identify and quantify life of field risks

The need for RAVE

Provision of look back on decisions
and audit capability for reserves calculations



Stochastic analysis to quantify the
key risk/uncertainty/value relationships

Full economic value calculation,
including detailed UKCS fiscal modelling

Easy configuration for alternative tax regimes

Flexible definition of drilling/infrastructure
development programs and schedules.

Rigorous point-by-point production optimisation,
including system constraint handling

Pressure network solution from injection to
export to honour system deliverability

The benefits of RAVE

The RAVE application allows the following:

All of this is achieved within a fast model that has been built within a collaborative framework that ensures
everyone buys into the end result.



RAVE integrates models of all the key components required to execute a field development study. The
RAVE program incorporates a full pressure network solution of the system thus fully honouring the
constraints on deliverability on the system. A proprietary optimisation algorithm included in the RAVE solver
maximises point-by-point production/value, including gas-lift optimisation, within the resource constraints
imposed at the facility.

A unique product
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Reservoir performance modelling
Continuous linking of geological uncertainty to reservoir flow performance
Drilling programmes
History matching
Modelling ‘by well’

Decision risk analysis
Business development logic to lock in uncertainty assessment

Oil price forecasts
Econometric modelling
Tax regimes

Topsides facilities
Export & terminals
Ability to optimise production to constraints

Wells and flowlines
Production systems
Pressure balance and constraint management to assess development
Optimise gas lift or pumping power and capacity

reservoir

subsea

facilities

economics

risk



The RAVE tool is organised into three modelling environments that lead the user from the definition of the
problem using the model environment, through questions and answers with decision and events toward
strategy and portfolio development. 

The risk and value tool
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Drag and drop icons are used to represent the system icons. The addition of an object creates a worksheet
encapsulating object data and functions

RAVE model construction



The flow/pressure balance is considered at an object and system level. At the system level, a simultaneous
network solution algorithm is used. At the object level, performance curves are used for all network objects.
These curves may be generated from commercial applications (PIPESIM, PROSPER etc.).

Network solution and constraint
optimisation is carried out for
each month of field life

Productivity and performance
curves are combined to
determine overall pressure/flow
relationship for the well

RAVE model construction



Production performance for wells and reservoirs may be input as decline relationships or supplied from
reservoir simulations. This approach can combine historical data matching along with predictions from, for
example, detailed reservoir simulations.

The proxy reservoir models replicate effects predicted by reservoir simulations. In this case, the match to
historical data reduces the variability in the predicted well performance.

Ingen has developed in-house mathematical models for advanced decline analysis of water flood (C curve).

RAVE fitting and matching

Cumulative Liquid (Mbbl)

W
at

er
 C

ut
 (

%
)

Reservoir Simulator
RAVE



Evaluation of development strategies is contained within ‘Decision Trees’. Multiple decision trees are
supported.

As an example, this decision
represents drilling an additional
two gas lift supported wells

RAVE decisions and events



In addition to decisions, RAVE incorporates the concept of ‘Event Trees’. Events allow control over variables
over time. For example, a drilling sequence or facilities upgrade. Event trees and events are activated by
decisions.

RAVE decisions and events



RAVE decisions and events

Events permit the user to set the business logic, development schedule and response to uncertainty.



RAVE incorporates functionality to assign probability distribution functions to any variable to facilitate
probabilistic simulations. Risk sets are entered in a tree diagram in a similar manner to decisions.

The commercial RAVE package uses the third party @RISK developers module to generate
the probability distribution functions.

RAVE risks



Tornado analysis is used to identify the most important uncertainties in the project

Risk sets can be applied to different development options and the range of outcomes compared.

RAVE risks



RAVE handles multiple decision trees, events and risk profiles. All key results are stored with the decision
with which they are associated.

The RAVE Executive provides the capability to post-process results with complete flexibility. This allows:

The XML file format is used with an eye to future web-based development of the application.

RAVE executive

Creation of project incremental economics and production profiling

Creation of AFE packs

Creation of opportunity screening (frontier analysis)

Asset project planning

Reserves auditing
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