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ADVANCED COURSE PREPARATION

Due to the advanced character of this course an online preparation program will start at
least two weeks before the course to assist those delegates who would like to review
the background theory necessary to face the course with solid concepts of NMR

Petrophysics, and related issues.

PROPEDEUTICALS
As introduction to the analysis of T1 and T2 signals the following themes will be shortly introducted:

signal conditioning, Fourier, Laplace and Z transforms, Dirac and Heaviside functions, Hilbert
transform and causality conditions, transfer functions, spectra, discrete signals, frequency domain
operations, signal and noise, convolution/deconvolution, filters.



Advanced NMR Petrophysics

Instructor: Dr-Eng.Pedro A. Romero Rojas
GlobalGeoscienc@dvisor in Halliburton Deep Water Solution

Course outline

1. Day
Introduction to general algorithms amgetrophysicakoncepts in the context
of the oil exploration geosciences. Integration with other disciplines.

2. Day

NMR PhysicsSpin system, energy levels, resonance phenomenon, T1 and T2
relaxations.

NMR SignalEcho trainsmultiexponentialdecay, noise, ringing, inversion.

3. Day
NMR tools laboratory and logging tools (WL and LWD).

NMR of bulk fluidswater, Tar, heavy oil, light oil, gas.

NMR of fluids in porous medisvater as wetting or nowwetting phase, magnetic
field gradient effect on hydrocarbons.




4. Day

NMRPetrophysianodels Porosity model, permeability models, invaded zone saturations, :
and 2DNMR.

NMRPetrophysicaévaluations Sandstone, Carbonat8hales

5. Day
Case Studies from the literatureleavy oil, carbonates, coeleg Integration.

New NMR evaluation techniqgues by means of Machine learning: tAdificial Neural Nets,
High Order Statistics.




Biography
PedroRomerois aresearchewho dedicatedhis careerto the developmentof the NMRtechnologiedor petrophysicalapplications

He obtainedhis MScin ExperimentaPhysicsn 1985at the Universityof Siegenn Germanyand his PhD degreein ElectricalEngineeringat the
Universityof Siegen

Hi works presently asMMRSubject_Matter Expernd GlobalGeosciencédvisor for Halliburton.
His career development is described below.

Areas of Expertise
Petrophysics
Statistics and Machine Learning applied to log analysis and data integration.
Developments of procedures for determine fluid typing and rock quality based on NMR, conventional logs and data from RCAL.and
Project Management
R&D project coordinator at Halliburton Brazil Technology Center.
PresaltCarbonate characterization based on multivariate log analysis-gZ20Rat Rio Research and Technology Center of Baker Hughes
Incorporate).
Petrophysic$or mature reservoirs (2064, University of Bahia, Brazil, sponsored by Brazilian Counsel for ReseainiPg).
Rock fluid interaction (200@002, PDVSAIntevep.
Material Sciences
Dielectric Spectroscopy.
Assessment of electrical conductivity of high voltage insulating materials.
Nuclear Physics
Analysis of heavy ions fragmentation processes in plastic detectors using digital image processing techniques.
Optics, Electronics and Automation
Analog and Digital Hardware Development.
Optical Fouriednterferometry
Scientific Advisor
Several these8Gc andMSc.).
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Recordof Employment
Brazil:
2012present Projectcoordinatorand TechnicalAdvisor-EngineeringPetrophysics
Applications,Chief at Halliburton Brazil TechnologyCenter
201012 (May): Geoscienc@dvisor for the Rio TechnologyCenterof BakerHughes Incorporated BHI-RTC).
200810 : Geoscienc@dvisor of BrazilianandLatin Americafor BHI's Geomarketandbusinessupportfor NationalandInternational
Oil Companies
Argentina
200608
Global Geoscienc@dvisor of the Global Geosciencé&roupat BakerHughesdivision BakerAtlas, in IntegratingNMR, Lithology and
ConventionalLogs by meansof StatisticsandDataMining.
TechnicalTrainingandMarketingsupportfor NMR andFormationLithology technologiesseosciencdusinessupportfor (YPFRepso)
Occidental)
USA:
200506
NMR-Scientistin HoustonTechnologyCenter(BakerAtlas-INTEQ):
Developmenbf statisticalmethodologiesor NMR andconventionalog interpretations
200405
Geoscienc@dvisor, Global Geosciencé&roup,BakerHughesdivision BakerAtlas (Houston) NMR logging applications
Brazil:
20032004
Researcli-ellowshipat the FederalUniversity of Bahia,SalvadorBrazil: Coordinationof R&D researchactivitiesin petrophysicof the
project PetrophysicalCharacterizatiorof Reservoirsand AlterationsGeneratedn FaultedZones
SponsorThe NationalCouncil of ScientificandTechnologicaDevelopmenbf Brazil (CNPQ.
Main researctiopics NMR, InductionPolarization(IP), characterizatiof coreandfluid samplesyvell log analysis
Lecturerfor undergraduateourseon: PhysicalPropertiesof Rocksandpostgraduateoursein Applicationsof Low Field NMRin
Petrophysics
Venezuela
19962003
Petrophysicistor R&D atIntevep S.AA. (PDVSA), Venezuela
Projectmanagefor NewTechnologiesn PetrophysicsR&D andfield studiessupportfor El Furrial, SantaBarbara Carito, Barinas
(carbonates),.agomar CentrolagcandMelones(heavyoil) fields.
Developmentindapplicationof NMR laboratorymethoddor fluid characterizationNMR basedock quality characterizatiorflithofacies
petrofacies
Developmenbf experimentamethodsandapplicationsof electricalmeasuringechniquedor estimationof the frequencydependencef
waterandoil saturationsn coreplug samples
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Generatiorof pseudewell-logs basedon 3D seismicattributes key well logsandcoredatausingartificial intelligence(neuralnets)
Conventionalog evaluation

Industrialtutorial of 22 undergraduat®lsc. thesisin cooperatiorwith universities

Fifteen(15) internationalpublicationsin SPE,SCA,AAPG, SBGf, SVG conferences
VenezuelaGermany(transitionperiodAcademiaOil Industry)

19941995

PrivateLecturerandResearct\dvisor.

Germany

19871993

ScientificAssistantProfessoat the Departmenbf Materialsusedin Electrical EngineeringUniversity of SiegenGermany
Lecturerfor Materialsusedin Electrical Engineering InsulatingMaterialsand High VoltageTechniquea

Developmenbf electronicmethoddor assessinghe electricalinsulatingbehaviourof polyethyleneinsulatedhigh voltagecables
Tutorial of fifteen (15) undergraduat®Sc. thesis

Twelve (12) technicalpaperdn internationalconferences

1986

ScientificAssistaniof Professoat the Departmenbpf ExperimentaPhysicsat the University of Siegen

Studyof heavyionsinteractionsn plasticnucleardetectorausingdigital imageprocessingechniques

US-Patents and Patent Filings

ANMR-DNA fingerprint U.S. Patent Application Serial No. 13/196,443, filed August 2, 2011.

Aviscosity Determination from Logarithmic Mean Ratio of Relaxation Times, Pub. No.: WO/2008/134769, Pub. Date: 06.11.2008, Int.
Appl. No.: PCT/US2008/062171.

Avethod and computer program product for determining a degree of similarity between well log data, Pub. No.: W0O/2009/018040,
Pub. Date: 05.02.2009.

Int. Appl. No.: PCT/US2008/070848

Aviethodology for Interpretation and Analysis of NMR Distributions, Pub. No.: Us 2009/0189604 Al, Pub. Date: 07.30.2009.

Adcoustic Modified NMR (AMNMR): Pub. No.: WO/2009/108876, Pub. Date: 03.09.2009, Int. Appl. No.: PCT/US2009/035508.
ANuclear Magnetic Resonance Evaluation Using Independent Component Analysis (ICA)-Based Blind Source Separation, Pub. No.:
WO/2009/038744, Pub. Date: 26.03.2009, Int. Appl. No.: PCT/US2008/010867 2009.
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International Publications

Severalpaperson ReservoirCharacterizatiorf19962009 (AAPG, SPWLA, SPE,SCA, SBGF,SVG).

List of selectedoublications

Determination of Grain SizeDistribution in a Turbiditic Heavy Oil Field From Brazil Offshore Basedon LWD Data -NMR and
Electrical Images

PedroRomero,KatharineSandletKlein andMariannelversen

Acceptedfor the World HeavyOil Congres2012 paper407. AberdeenScotland UK.

A new generation of core-sampling optionsfor deepwaterenvironments. Experiencesfrom Brazil

PedroRromerq JeremyLofts, OmarLovera DanGeorgi

52nd SPWLAAnnual SymposiumMay 14i 18, 2011, ColoradoSprings,USA.

Fluid Typing from NMR Logging with a Gradient Magnetic Field

PedroRomero,QianZhang

2010Rio Oil & GasExpoandConferenceRio deJaneiro,13-16 SeptemberBrazil

Determination of heavyoil viscosityasa function of the ratio of log meansof T1to T2 NMR relaxation times distributions
PedroA. Romero,Benito SaavedraHyung T. Kwak andGaborHursan

2009Conferencef the Societyof ExplorationGeophysicsCPS/SE@Beijing, China

New NMR -basedMethodology for Inferring the Presenceof Movable Heavy oil in Reservoir Layers

PedroA. Romero,NestrorAcostaandHiram Serrano

AAPG InternationalConferenceandExhibition, Rio de JaneiroBrazil, Novemberl5-18, 2009

Applications of 2D-NMR Maps and Geometric Pore ScaleModeling for Petrophysical Evaluation of a GasWell

PedroA. RomeroMikhail GladkikhandGuillermoAzpiroz

AAPG Annual Convention SanAntonio, TX, April 20-23, 2008

Pore-scaleCharacterization and Productivity Analysisby Integration of NMR and Openhole LogsT A Verification Study-
TaniaGalarza,SergioGiordano Michael Fontanarosaylarcelo SaubidetMehmetAltunbay, Benito SaavedraPedroRomero

2007SPELatin AmericanandCaribbearPetroleumEngineeringConferencéheldin BuenosAires, Argentina, 15 18 April 2007,

Method for Characterization of Rock Quality Based on Winland-Pittman and Timur-Cotes Equations Applied to NMR
Laboratory Data

PedroA. Romero(at University of Bahia,Brazil), NathaliGémez

45th SPWLAAnnualLogging SymposiumJun 6-9, 2004 Noordwijk, The Netherlands

Determination of Rock Quality in SandstoneCore plug SamplesUsing NMR

PedroRomero(at PDVSA-Intevep),GabrielaBruzual,Ovidio Suarez

2002InternationalSymposiumof the Societyof CoreAnalysts,paperSCA200251, Monterey,CA, USA.

Severalpaperson Dielectric Materialsappliedin High VoltageFields(19871995.
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International Lectures

1.Basics of NMR Logging Technologistort course sponsored BgtrobrasStatoil andRepsolat ABGP (Brazilian Association of Petroleum
Geologists) August 2011 and April 2012. Next course will be held in April 2013.
2.Basics of NMR Logging Technologissiort course sponsored by Baker Hughes and SPWLReimobradRio de Janeiro, Petroleum
Institute of State University of North &luminensUENFLENEP) andObservatoridNacional(National Observatory), Rio de Janeiro,
Brazil, MarchApril, 2010.
3.Short coursé SPWLA BrazitChapter.Resonancia Magnetica Nuclear aplicada na evaliacido da formdgéad?edro A. Romerd Baker
Hughes.
4 Characterization of Heavy Oil using NMBPWLA Chapter Rio de Janeiro addcaéChapters, Brazil, April, 2010.
5.NNMR for Rock and fluid typindPetroleum Institute of the Herrid¥att University, Edinburgh, U.K., November 2009.
6.Application of low field NMR ipetrophysicsnd fluid characterizatiofrederal University of Rio de Janeiro, Aprilt&009.
7.2D-NMR applications for fluid identification and permeability correction in heavy oil zdres Brazil Chapter of SPWLA, Rio de Janeiro,
Brazil, August 19, 2008.
8.Applications of low field NMR for characterization of reservoirs fluid and core saraples

1.Geophysical Institute of the University of Karlsruhe, WIP, Germany 2004.

2.University of Siegen, Electrical Engineering Department, 2004.

3.Institut Francais du Pétrole (IFP), Paris, France, 2004.

4 Exploration and Production Reservoir Business UnRetfobrasSalvador, Bahia, Brazil, 2004.
9.Principles of Nuclear Magnetic Resonance in fluids and reservoir characteriz&iis International Thermal Operations and Heavy Oil
SymposiumPorlamay Margarita, Venezuela, 2001.
10Diagnostic methods of water tredsniversity of Seville, Informatics Engineering and Applied Physics Department, Seville, Spain, 19¢
11 Diagnostic methods of water tre€@monBolivar University, Electrical Engineering Faculty, Caracas, Venezuela, 1995.
12 Analysis of polarization processes in water trees in time and frequency d@néensuchung/onPolarisationprozesseim Water Trees
im Zeit- und Frequenzbereich Workshop: Aktuelle Probleme der Energietechnik, EAttlich, Switzerlangd Januaryl994.
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Membership in Professional Societies

IEEE (ViceChairman for IEEE section at OTZD13 in Rio de Janeiro)
SPWLA (VicePresident of Brazithapter until November, 2011)

SPE.
ABGP (Training facilitator of the Brazilian Society of Petroleum Geologisis

Awards

Baker Hugheso6 Subject Matter Expert for
Lifetime Featured Member of America's Registry of Outstanding Professionals, 2011.

Oil and Gasfzeosciencérofessional of the Year 2009, Strathmeréd/hds Who Worldwide:

Geoscienc®rofessional of the Year 2008, Strathmierd/hés Who:

Global Geoscienc&€onsulting Professional of the Year 2008 Amésdaegistry oDustanding
Professionals:

N MR
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http://www.abgp.com.br/cartas/flyer_aplic_tecnologicas 20110603.html
http://www.abgp.com.br/cartas/flyer_aplic_tecnologicas 20110603.html
http://www.strathmoreworldwide.com/profoftheyear_bio.asp?id=306843&industry=Oil and Gas/Geoscience
http://www.strathmoreworldwide.com/profoftheyear_bio.asp?id=306843&industry=Oil and Gas/Geoscience
http://www.strathmore-td.com/profoftheyear_bio.asp?id=109174&industry=Geoscience
http://www.strathmore-td.com/profoftheyear_bio.asp?id=109174&industry=Geoscience
http://www.strathmore-td.com/profoftheyear_bio.asp?id=109174&industry=Geoscience
http://www.americasregistry.com/profoftheyear.asp?iYear=2008

Registration Details

AKCourse fees: 3750 Euro + 19% VAT (Private companies outside Germany are also allowed to avoid VAT TAX)
Registration deadline : 15 April 2018

Payment and Registration

Tuition fees are due and payable in Euro upon enroliment in the course by bank transfer to the bank account given below
unless another payment form is agreed.

Unless otherwise agreed, the payment should be received before the date specified in the invoice as payment term to make
the enrollment effective.

To register to the course please fill in the registration form and fax or email it along with the confirmation of your bank transfer to:
GeoNeurale

Administration

Am Nymphenbad 8

81245 Munich

T +49 89 8969 1118

F +49 89 8969 1117

ONLINE REGISTRATION:

Pl ease indicate your Adeanted NMR Betraphysicshur pos e : f
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Provisions

Tuition fees are due and payable in Euro upon enroliment in the course. Unless otherwise indicated, fees do not include student
travel costs and living expenses.

Payments are also accepted via personal or company check, traveler's check, credit card, and Company Purchase Orders.
Cancellations by Participant:
All cancellation are subject to a 100 Euro non-refundable cancellation fee.

Cancellation have to be notified to our office, at least 30 days prior to the course start date to receive a refund (less the 100 Euro
cancellation fee).

If the participants are unable to cancel prior to the 32 days notification date, they may substitute another person at their place in a
course by notifying us prior to the course start date.

Course Cancellations:

GeoNeurale reserves the right to cancel the courses if necessary. The decision to cancel a course is made at least two weeks prior
to the course start date. If a course is cancelled, the participant will receive a full reimbursement of the tuition fees ( but not of the
plane ticket or hotel expenses or any other costs), or will be enrolled in another course upon his decision ( the cost of the original
course will be applied to the cost of the replacement course ).

GeoNeurale can not be responsible for any penalties incurred for cancellation or change of airline or hotel reservations .

Refunds:

GeoNeurale will promptly remit all refunds of tuition fees due to cancellations or annullment (less any appropriate non-refundable
cancellation fee) within 30 days of the course cancellation.

Force Majeure:

GeoNeurale can not be responsible for cancell ations due t o
situations, natural catastrophes and all situations and incidents independent or outside the human control that can delay or cancel
the course. In case of such events related cancellations the course tuition fees will be refunded to the client .

Geoneurale is not responsible for any delay or absence caused by the training instructor or training instructor company for reasons
which are independent or out of the control of GeoNeuraleEs decisions.

AGREEMENT: Upon enrollment all parts accept the above mentioned provisions. The above specified provisions shall regulate the
agreement between GeoNeurale and the participant and the participant company and will enter into force upon enrollment.
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REGISTRATION FORM
Please fill out this form and Fax to +49 89 8969 1117

or Email to Courses@GeoNeurale.com

ADVANCED NMR PETROPHYSICS
Munich, May 2018

Course Fee: 3750 Euro plus 19% VAT (Private companies outside Germany are also allowed to avoid VAT Tax)

Name:

Company:
Address:
Job Title:
Phone:
Fax:

Email:

SIGNATURE:
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After the courses
GeoNeuraleorganizegeologicalfield trips on the Alps. Informations and registrations courses@geoneurale.co




A Petrophysicsschool in the alpine region



