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Schlumberger Petrel Seismic to Simulation Module Manual: A Comprehensive Guide

schlumberger petrel seismic to simulation module manual serves as an essential
resource for geoscientists and reservoir engineers aiming to bridge the gap between
seismic interpretation and reservoir simulation. This module within the Petrel platform by
Schlumberger provides a seamless workflow that integrates seismic data with geological
and petrophysical models, enabling more accurate reservoir characterization and dynamic
modeling. If you're looking to deepen your understanding of this tool or optimize your
seismic to simulation workflow, this guide will walk you through the key features, practical
tips, and best practices embedded in the manual.

Understanding the Schlumberger Petrel Seismic
to Simulation Module

The seismic to simulation module in Petrel is designed to convert seismic interpretations
into dynamic reservoir models. Traditionally, the journey from seismic volumes to reservoir
simulation models could be fragmented, involving multiple software and complex data
transformations. Schlumberger's solution offers an integrated environment where seismic
data, horizons, faults, and property models are directly linked to reservoir simulation grids.

This module is particularly valuable because it maintains geological consistency while
preparing data for simulation, reducing errors and ensuring that simulation models reflect
the true subsurface complexity. The manual highlights how users can handle seismic
attributes, perform upscaling, and generate flow simulation-ready grids effectively.

Key Components of the Seismic to Simulation Workflow

At the core of the Schlumberger Petrel seismic to simulation module manual are several
critical components that users need to master:

Seismic Interpretation: Importing and interpreting 3D seismic data to identify
horizons and faults.

Property Modeling: Generating petrophysical properties such as porosity,
permeability, and saturation from seismic attributes.

Grid Generation and Upscaling: Creating simulation grids that balance fidelity and
computational efficiency.

Data Quality Control: Ensuring consistency between geological models and



simulation inputs.

Exporting Simulation Models: Preparing and exporting the reservoir models in
formats compatible with simulators like ECLIPSE or INTERSECT.

The manual provides detailed instructions on each of these steps, supported by
screenshots, best practices, and troubleshooting tips.

Getting Started: Setting Up Your Project in Petrel

Before diving into seismic to simulation workflows, the manual emphasizes the importance
of organizing your Petrel project correctly. This includes importing seismic volumes, well
logs, and other relevant data sets. Proper project structure ensures smooth data
management and minimizes the risk of errors during model building.

Importing Seismic Data and Initial Interpretation

The first step involves loading your seismic data into Petrel’s seismic window. The manual
guides users through:

Supported seismic data formats and how to import them.

Visualizing seismic volumes to identify key horizons.

Picking horizons and faults accurately using Petrel’s interpretation tools.

This process lays the foundation for subsequent property modeling, as horizons define the
stratigraphic framework of the reservoir.

From Seismic Attributes to Property Models

One of the most powerful features of the seismic to simulation module is its ability to
extract reservoir properties directly from seismic attributes. The manual explains how to
generate and calibrate attributes such as acoustic impedance, amplitude variation with
offset (AVO), and seismic facies.

Calibrating Seismic Attributes with Well Data



Calibration is crucial to ensure that seismic-derived properties reflect true reservoir
characteristics. The manual suggests:

Using well log data to correlate seismic attributes with petrophysical properties.

Performing cross-plots and regression analysis within Petrel.

Adjusting seismic properties based on well control for improved accuracy.

This integration enhances the quality of the property models and, in turn, the reliability of
the simulation outcomes.

Building Property Models for Simulation

After calibration, the manual details how to generate 3D property models by propagating
seismic information throughout the reservoir volume. Techniques such as geostatistical
modeling and co-kriging are covered to fill gaps where well data might be sparse.

Grid Generation and Upscaling Techniques

Reservoir simulation requires grids that balance geological detail with computational
feasibility. The manual discusses the process of creating corner-point grids or pillar grids
from the geological model, emphasizing:

Maintaining geological features such as faults and stratigraphic layering.

Choosing appropriate grid resolution based on simulation goals.

Applying upscaling methods to transform fine-scale geological models into coarser
simulation grids without losing key heterogeneities.

Upscaling Petrophysical Properties

Petrophysical properties like permeability and porosity must be upscaled carefully to
preserve flow characteristics. The manual introduces several upscaling algorithms and
advises on selecting the right one depending on reservoir complexity.



Quality Control and Validation

An often overlooked but critical part of the seismic to simulation workflow is quality control
(QC). The manual dedicates a section to QC best practices, including:

Visual checks comparing seismic data, geological models, and simulation grids.

Statistical comparisons of property distributions before and after upscaling.

Cross-validation using production history or dynamic data when available.

Implementing rigorous QC steps helps identify and correct inconsistencies early, saving
time and resources downstream.

Exporting Models for Reservoir Simulation

Once the geological and petrophysical models are ready and validated, the final step is
exporting them for dynamic simulation. The Schlumberger Petrel seismic to simulation
module manual outlines how to:

Prepare the simulation deck including grid, properties, and initial conditions.

Export to standard formats compatible with simulators like ECLIPSE, INTERSECT, or
CMG.

Integrate with workflow automation tools within Petrel for repeated runs and scenario
analysis.

Tips for Smooth Export and Integration

The manual shares practical advice such as:

Ensuring all required properties are mapped correctly to the simulation grid.

Checking for missing data or inconsistencies before export.

Using Petrel’s validation tools to minimize errors during simulation runs.



Additional Resources and Learning Opportunities

While the manual is comprehensive, Schlumberger also offers supplementary learning
materials like webinars, tutorials, and user forums that can enhance your mastery of the
seismic to simulation module. Exploring these resources can provide real-world case
studies and advanced tips not always covered in the manual.

Many users find that hands-on practice combined with the manual’s detailed guidance
accelerates their proficiency, enabling them to leverage the full capabilities of the Petrel
platform for reservoir modeling and simulation.

---

Navigating the complexities of reservoir modeling is no small feat, but with tools like the
Schlumberger Petrel seismic to simulation module and a solid understanding of its manual,
geoscientists and engineers can streamline workflows and improve reservoir
characterization. Whether you’re refining seismic interpretations, building robust property
models, or optimizing simulation grids, this integrated approach ensures your dynamic
models are grounded in reliable geological data.

Frequently Asked Questions

What is the purpose of the Schlumberger Petrel Seismic
to Simulation module?
The Schlumberger Petrel Seismic to Simulation module is designed to bridge the gap
between seismic interpretation and reservoir simulation by enabling users to convert
seismic data into reservoir models for dynamic simulation and forecasting.

How does the Seismic to Simulation module integrate
seismic data into reservoir simulation workflows?
The module integrates seismic data by transforming interpreted seismic volumes into
geocellular reservoir models, allowing petrophysical properties to be assigned and enabling
dynamic simulation workflows within the Petrel environment.

What are the key features covered in the Schlumberger
Petrel Seismic to Simulation module manual?
The manual typically covers data import and QC, seismic interpretation, horizon and fault
modeling, property modeling, upscaling techniques, model calibration, and preparation of
simulation grids for reservoir simulation software.



Can the Seismic to Simulation module handle
uncertainty and sensitivity analysis?
Yes, the module supports uncertainty quantification and sensitivity analysis by allowing
users to generate multiple realizations of reservoir models from seismic data and run
simulations to assess the impact of geological uncertainties on reservoir performance.

What are the system requirements to run the
Schlumberger Petrel Seismic to Simulation module
effectively?
Effective use of the module requires a compatible version of Petrel with the Seismic to
Simulation plugin installed, sufficient RAM and processing power for handling large seismic
datasets, and licenses for Petrel and any integrated simulation software.

Where can users find detailed guidance and tutorials
for the Schlumberger Petrel Seismic to Simulation
module?
Users can find detailed guidance and tutorials in the official Schlumberger Petrel
documentation, the Seismic to Simulation module manual, online training courses provided
by Schlumberger, and user forums or knowledge bases dedicated to Petrel software.

Additional Resources
Schlumberger Petrel Seismic to Simulation Module Manual: An In-Depth Professional Review

schlumberger petrel seismic to simulation module manual serves as a critical
resource for geoscientists and reservoir engineers aiming to streamline the workflow from
seismic interpretation to reservoir simulation within the Petrel E&P software platform. As
energy companies increasingly rely on integrated workflows to enhance subsurface
understanding and maximize hydrocarbon recovery, understanding the functionalities,
capabilities, and best practices outlined in this manual is vital for optimizing reservoir
modeling and simulation processes.

This article provides a comprehensive analysis of the Schlumberger Petrel seismic to
simulation module manual, delving into its core features, workflow integration, and
practical implications for exploration and production teams. We explore how this manual
facilitates the transition from seismic data interpretation to dynamic reservoir simulation,
highlighting its role in improving model accuracy, reducing uncertainties, and accelerating
decision-making.

Understanding the Role of the Seismic to



Simulation Module in Petrel

The seismic to simulation module in Schlumberger’s Petrel platform acts as a bridge
between seismic interpretation and reservoir simulation. By enabling users to convert
seismic attributes and horizons into reservoir models, the module supports an integrated
approach to subsurface characterization. The manual meticulously guides users through
this transformation, emphasizing the importance of data quality, interpretation precision,
and parameterization techniques.

One of the critical aspects detailed in the manual is the handling of seismic inversion
outputs and their integration into static geological models. The module supports the
incorporation of seismic-derived properties such as porosity, permeability proxies, and fluid
saturations, which are essential inputs for dynamic simulation. This capability ensures that
reservoir models are grounded in seismic observations, improving the representativeness
of simulation scenarios.

Key Features Highlighted in the Manual

The Schlumberger Petrel seismic to simulation module manual outlines several features
designed to enhance workflow efficiency and model reliability:

Seismic Attribute Integration: The manual explains how to import and process
various seismic attributes, including amplitude, phase, and frequency, to inform
reservoir property distributions.

Geostatistical Modeling Tools: It details the use of geostatistical methods to bridge
gaps between seismic data resolution and well data, enabling more realistic property
models.

Facies Modeling: Guidance on facies classification and modeling based on seismic
signatures allows for better heterogeneity representation.

Property Upscaling: Techniques for upscaling fine-scale properties to simulation
grid blocks, preserving key reservoir heterogeneities, are thoroughly covered.

Workflow Automation: The manual introduces automation scripts and templates to
streamline repetitive tasks, increasing productivity and reducing errors.

These features collectively empower users to build robust reservoir models that accurately
reflect seismic and geological data.

Workflow Integration: From Seismic Data to



Dynamic Simulation

A significant strength of the Schlumberger Petrel seismic to simulation module manual lies
in its detailed explanation of the end-to-end workflow. The manual breaks down the process
into manageable stages, ensuring that users can systematically handle complex datasets
and modeling steps.

Data Preparation and Quality Control

Before any modeling can commence, the manual stresses the importance of rigorous data
preparation. This includes seismic data conditioning, well log calibration, and horizon
picking. The manual provides best practices for quality control, highlighting common pitfalls
such as seismic noise, mis-ties between seismic and well data, and incorrect horizon
interpretations. These steps are crucial to minimize errors propagated into the simulation
models.

Static Model Building

The manual dedicates a substantial section to static geological modeling, where seismic
attributes are translated into reservoir properties. It explains the use of stochastic methods
and machine learning algorithms to generate multiple realizations, capturing uncertainty in
reservoir heterogeneity. The emphasis on facies modeling based on seismic facies
classification demonstrates the module’s sophistication in handling complex depositional
environments.

Dynamic Simulation Preparation

Transitioning from static models to dynamic simulation requires careful upscaling and
property distribution. The manual provides detailed instructions on grid generation and
property assignment compatible with various reservoir simulators. It also addresses the
calibration of seismic-derived properties with production data to refine simulation inputs, an
essential step to improve forecast reliability.

Comparative Insights: Schlumberger Petrel
Module vs. Other Industry Tools

While there are several seismic to simulation solutions in the market, the Schlumberger
Petrel module distinguishes itself through seamless integration within a single platform.
Unlike workflows that require exporting data between disparate software, Petrel offers a
unified environment that reduces data loss and interpretation discrepancies.



Competitors like Halliburton’s Landmark or Emerson’s Roxar provide strong seismic
interpretation and simulation tools but may require more complex data handoffs. The Petrel
module’s automation capabilities and geostatistical toolsets, as emphasized in the manual,
provide advantages in workflow efficiency and model consistency.

However, the manual also acknowledges limitations, such as the steep learning curve for
new users and the computational demands of high-resolution models. Users must balance
model complexity with available resources, a consideration addressed through optimization
guidelines in the manual.

Pros and Cons Summarized

Pros:

Integrated workflow reduces data transfer errors

Advanced geostatistical and seismic attribute modeling tools

Automation features enhance productivity

Comprehensive manual with step-by-step guidance

Cons:

Steep learning curve for beginners

High computational requirements for complex models

Dependency on data quality for reliable results

Practical Applications and Industry Impact

The Schlumberger Petrel seismic to simulation module manual is not merely a technical
document; it shapes how exploration and production teams implement integrated reservoir
modeling strategies. By establishing standardized workflows, it promotes best practices
that lead to more accurate reservoir characterizations and better-informed development
plans.

Companies leveraging this module report improvements in project turnaround times and
enhanced confidence in reserve estimations. Furthermore, the ability to incorporate seismic



uncertainty directly into simulation models aligns with industry trends toward risk-informed
decision making.

Training and Skill Development

The manual also serves as an educational tool, facilitating skill development among
geoscientists and engineers. Its detailed explanations and practical examples help bridge
the gap between theoretical knowledge and real-world application. Organizations often use
the manual as a core component of their internal training programs, ensuring consistent
use of the Petrel seismic to simulation module across teams.

Looking Ahead: Evolution of Seismic to
Simulation Workflows

As digital transformation accelerates in the oil and gas sector, the role of comprehensive
manuals such as the Schlumberger Petrel seismic to simulation module manual remains
pivotal. Future updates are expected to incorporate artificial intelligence and machine
learning enhancements, further automating attribute extraction and property modeling.

Integration with cloud computing platforms will also likely address current computational
limitations, enabling more extensive scenario testing and uncertainty quantification. The
manual’s foundation in rigorous workflow documentation ensures that users can adapt
swiftly to these technological advancements.

In summary, the Schlumberger Petrel seismic to simulation module manual is an
indispensable resource for professionals seeking to harness the full potential of seismic
data within reservoir simulation workflows. Its balanced coverage of technical detail,
workflow guidance, and practical considerations makes it a cornerstone document for
advancing subsurface modeling capabilities in the contemporary energy industry.
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