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• 2012: Total joins Schlumberger-Chevron on INTERSECT

• 2013: Total acquires PANGEA super computer (220000 cores, 6.5 Pflops)

• 2017: INTERSECT is Total’s in-house simulator
 INTERSECT on all main assets in HQ – Majority in affiliates but ECLIPSE still used
 Specific TOTAL-INTERSECT in-house version to support Total’s Business & Operations:

− Integrated network, Specific EOR options, … – Development teams in Houston/Pau/Abingdon

• Total is using in-house and multi-vendor workflows with INTERSECT
 In-house Modeling, Pre Post Processing Platforms (Sismage-CIG, REPLIX), Uncertainty workflows
 Multiple vendors: in particular, Petrel RE + Guru
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• Total users feedback on INTERSECT:
 Runs better & faster than ECLIPSE in vast majority of cases – 3D parallel easy to use

− Many operational models (big & complex models) can only run using INTERSECT 
 Very flexible & powerful Field Management
 3D Peaceman connection factors inside INTERSECT (uncertainty workflows) 
 Custom scripts give access to new workflows (partner functionality)
 Very efficient Reservoir Coupling & Integrated Surface Network (in-house) – Prefered to ECLIPSE Coupling+Network
 Flexible workflows => INTERSECT successfully wired to Total in-house solutions for efficient use

• Bottlenecks
 Need to learn new simulator & new workflows => Change management & training
 Bulk data format (gsg) not open => Consortium is developing RESQML input/output for INTERSECT
 File management & syntax => Total developped an in-house deck editor (Res. Eng. PLatform for IX = REPLIX)
 Other challenges - See next slide



INTERSECT deployment challenges

SIS Global Forum 2017

• Migration workflow
 Many existing ECLIPSE models built outside Petrel

Match quality?
Mismatch reasons?

Behavior differences
or limitations?

How to limit
software manipulation 

in a multi-vendor workflow?

How to automate 
complex & repetitive QC 

tasks?

How to smooth
migration process?

Migrator

=> Massive migration: QC is critical & time consuming

• Optimize and share expertise resources
 Simulation team daily tasks: support, training, testing, methodology, deploy ….
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Guru provides the framework to build an expert system

Guru EngineGuru User interface
Guru Customizable Knowledge Database* 

*Not yet investigated in Total simulation department
=> Using internal knowledge sharing solutions
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Guru workflows: input

Guided workflows
Interactive test

Test templates
Monitor data quality during a project lifecycle

Select test in 
tempalte library

Configure test 
with your data Run to get report
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Test templates
Slb and Total 

…
…
…
…
.

Guided workflows
Total

Could not customize ready made test templates
⇒ Useful feature for the future

http://www.google.fr/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjI9ZOEgcfVAhXBcBoKHVVfCRkQjRwIBw&url=http://www.slb.com/&psig=AFQjCNFmfoigaEsK4iGhiZUCQXjuj_c7FA&ust=1502260064475307
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Guru workflows: output

Reports

QC Properties

Hide complexity:
• Computations 
• Tricky/repetitive manipulation
• Plot configuration

QC plots/windows
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Guru workflows: behind the scene

Guru Engine Toolbox

Guru workflowLet the experts do the 
programming …

• Very powerful
• Tricky manipulations going on in the background
⇒ can work-around most limitations in Petrel workflow tools
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Links to Petrel objects

Compute relevant reservoir
engineering parameters

Bookmarks to different
report sections

Application 1: QC Geometry & 3D Simulation Properties
Analyze geometry, static & recurrent 3D 

properties of a single simulation case

QC tips & 
recommendations

Customizable QC property lists
(API Tracking, Brine, Tracers, …)

Quality flags
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Geometrical QC 
properties

Analysis properties

Pre-configured plotsQuality maps

Cell Angle IJ

Any issue with well
connection factor?

Application 1: QC Geometry & 3D Simulation Properties

Is the grid suitable for 
flow simulation?

3D
Connection factor

Fit-to-purpose
3D views
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Not all tools are available (yet) in scripts to configure/customize plots
⇒ Ex: cannot impose min/max range on plots or overlay plots to QC input vs output

But Guru can prepare plot basis
⇒ adv. users can customize further

Guru output

Simulated data

PVT table domain

Manually Customized plot

+ Input data

Application 1: QC Geometry & 3D Simulation Properties
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Pressure 
gradient 

comparison

Initialization data 
consistency

Application 2: QC ECLIPSE vs INTERSECT migration
Compare 2 cases using line plots or 3D 

simulation results or PRT

Difference in Water Saturation

Difference in transition 
zone modeling



Application 2: QC ECLIPSE vs INTERSECT migration

Statistics on line 
plot data at t

Detect & highlight
mismatch in time
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IX Report

Application 2: QC ECLIPSE vs INTERSECT migration

Migration Report

ECLIPSE Report

Migration QC 
Report

Pick & highlight important 
messages/information from migration 

and/ or simulator PRTs
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Conclusions

• Feasibility phase – Success

• QC workflows available for RE users with Guru
• Extract & compile relevant QC information
• Inject expertise & guide users towards problems & solutions
• Release pressure on support team & improve migration/simulation quality

• Hide complexity – Manage frustration
• Simple input, no software manipulation for users
• Users not even required to learn Petrel
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Way forward

• Deployment of Guru QC workflows:
• Upgrading workflows to Petrel 2017 – On-going

• Petrel users => access Guru / RE workflows with Reference Project tool
• Dynamic link from within in-house INTERSECT platform (REPLIX) – On-going

• Launch Petrel Guru from batch file – Used in background to generate a QC report
• Reach Petrel & non-Petrel users, no configuration or any Petrel knowledge required

• Other potential applications
• Automation of analysis of regression tests for INTERSECT developments & new versions
• In-house INTERSECT training: 

• knowledge of Petrel for pre- & post- processing no longer a pre-requisite
• guided exercises without software manipulation
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Application – QC workflows for simulation
Links to Petrel objects

Any anisotropy?

Customizable lists to adapt to 
different studies

Histograms

3D plots

Cross plots
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