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Repsol Technology Lab

TIMELINE _
>

REPSJOL

Repsol looking for
solution to tedious
QC of Geoscience

Data & Models SLB Initially proposed
solution with GURU
Had heard about Guided Workflows
GURU guided
workflows

Development of Plugin
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RepsolTechnology Lab

STATIC MODELING QUALITY CONTROL CHALLENGES

1. TIME-CONSUMING MANUAL TASKS, SEEKING TO
STANDARDIZE PROCESSES TO REDUCE USER BIAS

---------------------------------------------------------------------------------------------------------

2. CAPTURING AND PRESENTING THE RESULTS OF
THE QC PROCESS FOLLOWING THE REPSOL
GUIDELINES

---------------------------------------------------------------------------------------------------------

3. TO DEVELOP A TOOL THAT INSTANTANEOUSLY RUN
AND GENERATE HIGH-QUALITY REPORTS ACCORDING
TO REPSOL STANDARDS
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RepsolTechnology Lab

BUSINESS REQUIREMENTS

Data audit and assessment tools

» Development of a tool that
automates and guides the
end-user on the elaboration of
the 3D static models audit,
assessment and report
generation

‘ «f General Information | input Data

!

Delrverables per discipine

Integrated Debvera

[pgen

Ilulln‘u Unit

Asset name

Operatorship

Type of Play

Type of Reservoir

Type of Fluid

|!urflu Location

—

[pste

[Project status

Ilnpul Data

Deliverables per discipline

|Inu¢mod Deliverables

[30 Modeling Deliverabes

[FoP Daliverables
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REPSJOL

- DATA AUDIT AND ASSESSMENT REPORT

REPIOL

GENERAL PROJECT INFORMATION:

Business unit

Asset name

Project status

Region

Date

INPUT DATA:

Type Available Confidence
level
Y

Department XYZ

COUNTRY XYZ

In progress

REGION NAME

JUNE 2020

Well log Non-
propietary
2D seismic Y Propietary
Pre-stack N N/A
seismic
Fault Y Propietary

interpretation

N/A
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RepsolTechnology Lab

BUSINESS REQUIREMENTS _

QAQC 3D static models '—l

REPSJOL
= Rg’m T
_ 3D MODEL INFORMATION:
« QAQC 3D static models following I sbpropertiestesis. |
the methodology defined by D "
Repsol and, e :
5. Property Modeling
- To generate a final report including = ‘ o e
a summary of the main modelling _ L ol |
steps followed by the geomodeler
and the results of the QAQC _ st
analysis . QAQCtestsoutine 4
© Modeling steps outine
. Resutsoutine
Quality report build

hr
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RepsolTechnology Lab

BUSINESS REQUIREMENTS A

Type of QCQA Tests __
REPSJOL

Cell size analysis
QC to honor hard data : Cell size: it should be smaller than average/minimum well
spacing.

Fault trajectory/throws
Analyze consistency of the fault trajectory and fault throws for each horizon along the
fault (for every surface and fault)

Sw property ranges
Check for realistic bounds of the calculated properties (0-40%; not below Sw; not
negative values)

-30000 0 30000 60000

Poro realizations statistics
Calculate 3D property standard deviation from all the stochastic realizations (at least 30)
and generate average maps per zone

120000
|
T
000021

=
Fine vs Upscaled grid Volume statistics
QC after upscaling includes a comparison between the fine grid and upscaled models
by reservoirs, by blocks and by totals for of the following resultant properties: « Bulk ] {
volume (BV) ¢ Pore volume (PV) « Hydrocarbon PV (HCPV) « Hydrocarbon in place i HHHHHHHH L i
( HCI P) -30000 0 30000 60000
HCPV maps
Generate HCPV maps (Gross x NTG x Porosity x SHC). Can get Hydrocarbons, Gas,
Qil, or Oil & Gas depending on inputs l‘r

) HR EXCELLENCE IN RESEARCH
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RepsolTechnology Lab

TECHNICAL SOLUTION A

Petrel tools f
REPSJOL

Petrel Test & Report Manager

»  Proposed solution that exists as part
of Petrel B Tet B report manages

H H H Tests & reports Playlists Hints
»  Offering a versatile & customizable - < S
i H B = = L Q Ea
solution for running QC tests
Type T | Name Result JT | Valid .Y | Domain <1 | Mo.ofruns | Date last run Author T | Date mot
*  Intuitive to run ) R Ot Gy 3 R g 0078
. . . . 58 SM-5 REPSOL - Structural Modeling - 30 gnd - cell geometry and property d... Reservoir Engineering 2 03/25/2027 19:04:20 gsoberman 04/08/20:
® Val I d atl 0 n Of I n p UtS Ite m typeS 59 SM-7 REPSOL - Structural Modeling - Surface - well top mistie QC General - - Structural M... |03/11/20:
60 SM-7 REPSOL - Structural Modeling - Surface - well top mistie QC v General 1 03/11/2021 12:42:48 gsoberman | 03/11/20:
61 SM-8 REPSOL - Structural Modeling - Fault plane - Fault top mistie QC X General 1 04/22/2021 10:56:30 | EZordan 04/14/20:
62 SM-8-A REPSOL - PREQUISITE FOR CPG v Geology 14 04/22/2021 12:03:37  EZordan 04/21/20:
63 5M-8-A REPSOL - PREQUISITE FOR CPG Geology - - EZordan 04/14/20:
64 5M-8-B REPSOL - PREQUISITE FOR SG Geology - - EZordan 04/14/20:
(8] Test templates : Tests : B Reports D
Name Type Name Valid Name Result
SM-13 REPSOL - Structural and Stratigraphic... 2] 'SM-13 REPSOL - Structural and Stratigraphic Mo« QC Grid Cells Near Model Faults 06/01/2021 180.. @

hr
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RepsolTechnology Lab

TECHNICAL SOLUTION

Petrel tools

Petrel Test & Report Manager

 Tabs with Information and
Overview

«  Customized with Instructions
« REPSOL logo

* Images

« Tables

» Descriptions

+  Keys for traffic lights

SM-13 REPSOL - Structural and Stratigraphic Modeling - Cell QC Near Faults

Information Overview Input Statistics

Test information
This test generates a report that analyzes cells around faults un the 3D Grd to see if there is any correlation
between very thin cells, cell angle or inside out cells and faults.
the maximum distance from faults is entered by the user and for each of the three properties: thickness, cell
angle and inside out are evaluated for full grid as well as within limits of this maximum distance criteria.
For thickness, the threshold for cell thickness is entered by the user and then it is seen if the proportion of thin
cells closer to faults is greater than in entire grid.
For Cell angle, the threshol angle is entered by the used and then it is seen if the proportion of high angle cells
is localized around model faults.
Inthe same fashion, it is also analyzed if the propertion of inside out cells nears faults is greater than in the
entire grid.

The results are shown in tabes, histograms and map views for both thickness and inside out cells.
If one of these showns poor quality especially near model faults the test will fail.

Atable shows pass or failure per property and overall report tests status:

Traffic light Report result explanation

Pass Allthree properties are classified with a pass, meaning thresholds are not exceed in
fault proximity. The model grid does not need to be reviewed.

Caution At least one of the three properties shows some correlation between quality and
proximity to faults_ It is recommended that the model grid be reviewed.

Fail At least one of the three properties is classified with a fail, meaning that for one of
® then the permitted threshold was exceeded. This means cells quality around faults in
the model need fo be reviewed.

Examples :

Foreach you get
» Tables showing distribution of property for whole grid and filtered to distance, and for threshold
» Images showing property filtered to a user-input distance from model fauits, images filered onf
thresholds entered for each property and histograms showing property distribution before filtering

v

[ ey

[ vox ][ % cancel

[ -
4
REPSJOL

13 REPS! tructural and Stratigraphic Modeling - Cell QC Near Faults

Information Overview Input Statistics

Test overview

Structural & Stratigraphic Modeling A

Cellinside out
488000
¥ X-axis

. 484000
480000

476000

2400

188000 ~

184000

X-axis pY 7920000
480000 D

Y-axis

476000~ 7930000

Repsol - 3D Grid - QC Cells Near Faults

Test inputs:

1. 3D pillar grid.

2. Preconfigured 2D Window to be used in output Report

3. Preconfigured Histogram Window to be used in output Report
4. Distance to Model Faults to analyze cells near faults

5. Cell Thickness threshold

6. Cell Angle Threshold

7. Inside Out Cells Value Indicator

8. Option to View faults in Map Views or not

v apply |[ vox [ Kcancel

v
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hr

HR EXCELLENCE IN RESEARCH



RepsolTechnology Lab

TECHNICAL SOLUTION

Petrel tools

Workflows behind scenes:
«  Grouped by domain

* Long complex workflows
(hundreds of lines)

e  Subroutines

» Able to carry QC operations on
major part of Petrel Inputs and
Models

Test with Subroutines

Workflows in Structured

o E IUP-64 REPSOL - Fine versus Upscaled Volume Statistics per zone

B l5gx UP_VO_B4 - Fine vs Upscaled grid Volume statistics
4 E Fine-scaled Subroutines
[ E‘; Subroutine Get Fine Grid Property Prerequisites
= E‘} 1a-Subroutine Get Statistics Fine-scaled Grid
P E‘; 1-Upscaling - Get Zone Statistics for Fine-scaled Grid
[ E‘} 2-Finescaled Statistics for Totals
4 E Upscaled Subroutines
I |53 Subroutine Get Upscaled Grid Property Prerequisites
P E‘; 1a-Subroutine Get Statistics Upscaled Grid
[ E‘; 1-Upzcaling - Get Zone Statistics for Upscaled Grid
b |53 2-Upscaled Statistics for Totals
4 E' Comman subroutines
I =g Subroutine Get Hydrcarbon Information
k|53 Subrountine Get Hydrocarbon Volumes

Schlumberger-Private

folders

A

—

.
REPSJOL

v @l Vansbles
14 E’ Draft & Extra versions
4 [ Property Modeling
b &= PM-28.38.42 Main Woflflows
I+ [ PM-28,38.42 Sub workflows
I |5z PM_FAC_29 - Facies realizations statistics
I |5z PM_NTG_32 - NtG property ranges
b [ PM_NTG_33 - MG independent of Sw
I [§ PM_PER_35 - Poro-Perm crossplot
I |5z PM_PER_39 - Perm realizations statisitics
I |5z PM_POR_40 - Poro property ranges
I |5z PM_POR_45 - Poro realizations statistics
I |5 PM_SW_46 - Sw property ranges
4 E‘: PM_SW_47 - Sw using calculator
b |5 PM_SW_50 - Sw realizations statistics
I |5z REPSOL - Property Modeling - 30 arid - 1x facies property MIP QC
I |5z REPSOL - Property Modeling - 3D grid - 1x petrophysical property MIP QC
4 [& Stuctural Modeling
I |5z SM-13 REPSOL - St | and Stratigraphic Modeling - Cell QC Near Faults
|5 SM-7 REPSOL - Structural Modeling - Surface - well top mistie GC
I |5z SM_GRID_2-3 - Cell size analysis
I 53 SM_GRID_5 - Cell geometry analysis
|5 SM_HF_3a - Fault juxtaposition QC
I |5 SM_HF_3b - Fault throw analysis
I |5z SM_HF_%c - Fault throw and displacement cumulative frequency QC
I |5 SM_HF_5d - Fautt throw and displacement profies
I [F3 SM_ZL_19-GRV analysis
I [ SM_HF_8 - Fautt mistie QC
4 E' Upscaling
I &z UP_PM_44 - Properties infine vs upscaled grids
I |5 UP-62 REPSOL - Upscaling - 30 grid - cell geometry and property distribution QC
3 E UP-63a Upscaled Pore and Hyrdocarbon volumes
4 E UP-63b Compare fine to Upscaled Grid Pore and Hydrocarbon volumes
3 E UUP-64 REPSOL - Fine versus Upscaled Volume Statistics per zone
4 E Volumetrics
b |5 VO_VIO_54 - HCPV maps
I |5z WO-B8 REPSOL - Volumetrics - Volumetric case QC

hr
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RepsolTechnology Lab

TECHNICAL SOLUTION

Petrel tools

Complex workflows run behind tests
with infinite possibilities

* Run modeling

* QC Models

« Get Statistics

» Filter displays

* Create Cross plots

» Create Histograms

« Display data in 2D, 3D and Maps
» Filter through zones

» Generation of customized,
structured and detailed reports

« Incorporation of test traffic lights
based on thresholds

B SM_GRID_S - Cell geometry analysis 04/08/2021 17:54:37

ASM — Quality Conti| Resuits per Zone

_
.
REPSJOL

Values per zone (Fine-scaled) Property for Grid Values per zone (Upscaled)
Quality Control Workflow built following Copy of 1-Fine-scaled 50x50 30 grid depth Copy 0f2-UP_S;3‘9dQ00x100 £y
the recommended practice proposed in gnd dept
Repsol’s corporate RCM manual andin | Top - Base Top - Base
agreement with Repsol Data Standards . 20674830000 BULK VOLUME 15499060000
(20-00168PR).
42783 NTG Cells (1) 10671
Bad Celts ((mblnlﬂl‘ poves
Struc g 1 ;- : T
-1 t 434000
] %] \J\\\\L
1 & \ 2000
1 ¥ 4430000 _/ \\\\
o f [ = Noads. ‘\
o] N
& 08 l // 7 \
1 4 4430000 _/ [ 4 ; \“um
] f / z b
Overview: > §1 _§ / £ j / /, : ,l// 7\ \ e
] ' 4040000 _ f!
This report illustrates key geometr | 4 / ' [ % 1\ Xo&
for context. The following propertie 3 f / 4 o S g
. Inside out cells 8: Ly ‘
. High angled cells e o - g
: Pl o t
. Bul
Traffic
The report gener, Test type Result light
resuit column.
Cell size smaller than minimum distance between Fail, average cell size is bigger than minimum well ®
wells distance
There are at least 3 cells between wells Fail o

Schlumberger-Private
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RepsolTechnology Lab

TECHNICAL SOLUTION I
Plugin

.
REPSJOL

&

Plugin for Petrel

R2 | MR &

Window Managers  Manage Update Test B report  Import test  Create custom Guru Data Model
M - filters  search index manager templates  test template A CheckList Qc
. |nst|gated the idea to deve|0p a Insert Manage data Quality reporting Guru | Advanced Modeling
Plug-in for Petrel S — — =
QC test manager | Hint QC test manager | Hint

« To develop a plugin that allows the — G V
launching of multiple QC tests with | s o et 30 Moteln e o
a Sln gl e CII Ck QC Tests | Inputs | Outputs | Reports Introduction

Introduction

This playlist provides a general scheme to follow whilst quality controlling the static models, All the QC tests have been defined
following the Reservoir Characterization and Modeling manual.
Subsurface Modeling CheckList workflow built following the recommended practices proposed in the Reservair Characterization and

. Properties such a facies, porosity, permeability and water saturation are normally distributed among wells within the three-dimensional
° Modeling manual and in agreement with Repsel Data Standards (20-00168PR) volumes.
e p u g I n u S eS e I I I 0 u eS The petrophysical property model is usually built using a facies model as a basis. The geometry of the facies and their areal and vertical
relationshios orovide the framework in which petrophvsical oroperties can be distributed.
Petrel Test & Report Manager and i

[ selectall | [ Selectnone | [invert selection] [ QC Tests
code implemented in the workflows

QC Tests Selection

Selection QC Test Test information
Selectall | | Select none | |Irwerl se\e(ﬁanl | QC Tests Facies distribution statistics 17|
. . . . [0 Facies realizations statistics 7 ]
 Use of json configuration files for D Ve et ot gy i @
. . e [0  DataChecklist - 3D Modeling Deliverables 7] [0 Porosity property range a
plugin maintenance that facilitates SR —— @
. . (] Permeability realizations statisitics 7]
agile fixes and updates R T —— 7]
Information
- - Facies distribution statistics
b I nte g rated Wlt h G U I 2 U C u Sto I I I I Z e d Information ) ) X The aim of this test is to provide all the statistics regarding Facies distribution not only for the complete model but for all Zones, all
Data Checklist - 3D Modeling Deliverables Facies and for each Facies in each Zone. This analysis will help the geomodeller to check if the upscaled wells process and the
. o i . distribution is coherent with the original log values. Histograms and different maps are generated as well for quality check Facies
CO n e n A 2D static model, alsa known as geocellular madel, is an integration platform to build a representation of the subsurface in 3D space. The

distribution within the model.

static mode! is intended to give the most accurate representation of reservair properties, valuing both the vertical and lateral variations,
taking into account all the possible uncertainties and their impact, compiling all the geological, geophysical and petrophysical elements
and their interactions. In this section, the static modeling objects are analyzed in terms of availability and reliability. All grids in the
selected model are taken into consideration as well as the coarse grids for simulation purpose.3

fn | [veeey [[vOK | [ Concel |

Run | [vappy |[vok |[Kcancel |

hr
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RepsolTechnology Lab

TECHNICAL SOLUTION A
Development methodology f

REPSJOL
DevOps

« Agile methodology implemented Sprint
W|th Devops QC MOde|S Retrospective Daily

Scrum

« Dalily, Sprint Retrospectives and
Reviews Filter displays

Product Sprint Sprint Sprint
Backlog Planning Backlog Review

Azure DevOps repsol-digital-team ASMODO1 Boards Backlogs R Search il 0] A, @

ASMODO1 4L [0) Azure DevOps has started rollout of changes to disable communication over TLS 1.0 and TLS 1.1. This change is permanent and if your tools are dependent on TLS 1.0/1.1 for communication %
with Azure DevOps, please take necessary actions to enable TLS1.2, as detailed in the blog.

Overview = DevOps Team v 3¢ &
Boards Backlog Analytics Feature Timeline  Epic Roadmap + NewWorkltem & ViewasBoard 2 Column Options --- = Backlog items v &H Y & S
[ Workitems [=) order  Work Item Type Title State Effort  Value Area Iteration Path Tags
= 16 Product Backl... > B Porosity ® Committed Business ASMODO01 Tool B ‘
£ Boards
17 Product Backl.. > B sw ® Committed Business ASMODO1 Tool B
& Backlogs 18 Product Backl.. > B Property Upscaling New Business ASMODO1 Tool B
O, Sprints 19 Product Backl.. > B Upscaling ® Committed Business ASMODOT\Sprint 5 Tool A
— . 20 Product Backl... > B Upscaling ® Committed Business ASMODOQ1 Tool B
=y Queries
21 Product Backl.. > B Repsol Testing ® Committed Business ASMODO1 Tool B
Delivery Plans 22 Product Backl.. > B Input Data New Business ASMODO1 Tool B
Plans 23 Product Backl.. > B Enhancements and bugs ® Committed Business ASMODOQ1 Tool A
24 Product Backl.. > B} Enhancements and bugs ® Committed Business ASMODO01 Tool B
Ch Retrospectives
25 Product Backl... > B Scale-up ® Committed Business ASMODO1 Tool A
= il pls @) 26 Product Backl.. > B Petrophysical properties New Business ASMODO1 Tool 8
Py Propx
&% Wigl Playground 27 Product Backl.. [ Plugin requirements New Business ASMODO1 Tool A
. 28 Product Backl.. > B Plugin requirements New Business ASMODOQ1 Tool B
Calendar
+ 29 Product Backl.. > [ SLB Review s+ ® New Business ASMODO1 Tool B
0 Estimate 30 Product Backl.. > B Repsol Review New Business ASMODO1 Tool B
. 21 Product Backl.. > B Update workflows New Business ASMODO1 Tool B g
@ Project settings <<
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Repsol Technology Lab

TECHNICAL SOLUTION

Summary

REPSJOL

Had heard about GURU
guided workflows.

Test & Report Manager
REPSOL Excel Checklist Guru

Information Overview Input Statistics
T ] o | o Y N
est inputs
l Enter a name for the test,
Data CheckList - General Information 4 Plu gin
|llqlan .
G d d W kﬂ B Data checidist - u] X
Business Unit u' e Or Ow 1. Please indicate the project region (indicate number) .L :
Test Manager  Hint

Asset name 1: Regional Unit Americas/ 2: Regional Unit Europe, Africa, A:

- Checklist ; i ) ® Create new: | Data Checklist
Ovaratarshl to the Model Workflow. This workflow will provide a summa| | * Optional o ) .

paratarship Petrel model in terms of availabilty and quality attributes. Eneshz: M FoizE o b i N
Tvne of Pl Please, run the complete workflow, the final report will be stored in the same folder wi Tests | Inputs | Outputs | Repors son and Input Data
L an automatic workflow, although some questions will be asked for you to answer. 2. Please indicate the Business Unit Discipline Quiputs
of o Introduction 2D Modeling Deliverables
YPRTE RO | Enter a Value - * Optional Subsurface Modeling CheckList workflow built following the recommended praciices proposed in the Reservoir Characterization and
Modeling manual and in agreement with Repsol Data Standards (20-0018PR)

Type of Fluld You are about to start the General Information section. Do you want to p !

Answer Yes
Surfass Locstion 3. Please provide the Asset Name

|- Enter a Value - * Optional
Please indicate the project region (indicate number) Tests Selection ‘
1. North Americal 2: Latin America/ 3 South East Asia & Russia/ 4 Europe, Africa, B} ) o Selectall Sclectnone 7| (imertsciccion
- 4, Please provide the project Operatership (indicate number)
Exploration Selecion Test Test informati
- Information

Date Answer: 1 1: Operated/ 2: Non-Operated/ 3: Shared Holder/ 4: Joint Ve O General Information ]
Prg]“t Status * Optional O InputData ]
Input Data Please indicate the Business Unit

Answer: GOM 5. Please provide the type of Play (indicate number)
Deliverables per discipline

1: Conventional/ 2: Uncenventional Informati.
rmation

Integrated Dellverables Please provids the Asset Name * Optional General Information

Answer- Shenzi This section includes general information of the asset related to the Petrel project as well as some basic details of the play.
30 Modeling Deliverables Project objective is also indluded due to its impact in the modeling strategy (ie. factors initating the reservoir characterization study and
FOP Dalivarakles 6. Please provide the type of Reservoir (indicate number) common understanding of the ssues o be resolied].

. Operatorshin (indicat bt
1”?;:: pm:‘gehigre]-%?el:::edfra Shared |F'[(‘J|del'f4' Joint VEI’IT’IIFE 1: Clastic/ 2: Carbonate/ 3: Shalef 4: Basement/ 5: Fracture/ §
i i i i [ | = Nntinaal
- . 7 i l ‘ r
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REPSOL
Results
. The time-saving and overall consistency in results obtained,
have significantly impacted the efficiency and value attained
using Petrel
. We are currently adding more multifaceted and crucial tests to

the portfolio and expanding to other domains such as three
dimensional geomechanics modeling, reservoir simulation and
engineering

. The outcome of the project has remarkably improved the entire
geomodelling process within Repsol and has a great potential
for optimizing the handling of more and more complex
scenarios

Repsol Compromiso
Cero Emisiones Netas
2050
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REPSJOL

Technology Lab

from ideation to real business

#RepsolTechLab
#RepsolVenturing
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