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Vel-10 3D: a recipe for 3D management of velocity data and time-depth conversion

@ Motivations basin-scale

3D geological modeling of wide areMcterized by
lithological heterogeneities and variability of the unit thicknesses
controlling strong lateral velocity variations
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CRITICAL PHASES

What is the best
strategy to perform
time-depth conversion?

How to manage 3D
velocity variability?
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Vel-10 3D: a recipe for 3D management of velocity data and time-depth conversion
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Workflow types after GeoMol Project, 2012-2015 ! !Qur preferred

recipe

The double 3D modeling phase (in time and depth domain) allows the best use
of all the available constraints and repeated check and refinement phases
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To properly manage the most critical phase of the 3D model construction
we developed the Vel-IO 3D tool as core part of the 3D modeling
workflow

3D modeling workflow
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Vel-10 3D: a recipe for 3D management of velocity data and time-depth conversion
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Vel-10 3D is composed by three independent scripts, written in Python*, " Motivations

that automate: e ans

1) the 3D instantaneous velocity model building

2) the velocity model optimization
3) the time-depth conversion

Vel-10 3D is designed to build and manage 3D velocity layer-cake model ® R — e

* Version 2.7.11 me P "‘D"
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According to 3D model aims, and on the base of available data,
different type of velocity can be used in Vel-10 3D i
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1

Preliminary operations (manual input})

Database
subsurface
data

3D model in
time
domain

Layer-cake definition

Choose number of

Velocity analysis

\ 4

layers and extract
pointsin time domain

Velocity analysis on
well logs
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Configuration file for

script
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for optimization
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configuration file { Manual
input)
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Vel-10 3D tool has been implemented to be applied in wide areas
characterized by great level of geological complexity

Velocit Model
3D model elocity R Velocity data
model layers horizons

Po Basin —
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Vel-10 3D is a flexible and easy to use tool.
Vel-10 3D runs independently from the adopted 3D modeling software.

Vel-10 3D scripts can be used for specific steps of the 3D velocity model
creation and time-depth conversion.

Computers & Geosciences 99 (2017) 171-182

Contents lists available at ScienceDirect

Computers & Geosciences

For detailed

ELSEVIER journal homepage: www.elsevier.com/locate/cageo

Research paper deSCI"IptIOI'l Of
Vel-10 3D: A tool for 3D velocity model construction, optimization and @Cmmk Vel-10 3D

time-depth conversion in 3D geological modeling workflow

Francesco E. Maesano™', Chiara D’Ambrogi”

e B s Vel-10 3D scripts can be downloaded from:

https://github.com/framae80/Vel-IO3D
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Preliminary operations (manual input})

Configuration file far
script1 {Manual input)

Script 1
3D instantaneous velocity
model builder

¥

Preliminary velocity
madel

|

Configuration file for
seript 2

Script 2 improves the consistency of the velocity model adding
new values of v, and k derived from a minimization algorithm
applied to well markers, not provided with velocity data, and
thus not included in the previous script.

'The algorithm generates the best velocity (v) and gradient (k)
-values for each control point in order to minimize the difference

between the measured (at the control points) and the calculated
depth values (by the script).
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Velocity model — after scriptl
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Preliminary operations (manual input})
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subsurface
data
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Script 3 is designed to depth convert any object inside a 3D model in time domain,
| using the instantaneous velocity model made in the two previous scripts. Comparison
of nodes and meshes before and after time-depth conversion procedure = location of
. points and boundaries are preserved.
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