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A hidrogeofizika modul célkitiizései

»
»
»

»

»

»
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,Innovativ modszerek a természeti er6forrasok fenntarthatd hasznositdsaban”

,Mesterséges intelligencian és inverz modellezésen alapuld hidrogeofizikai fejlesztések”

Kézetfizikai és vizfoldtani paraméterek meghatarozasa furolyukszelvények alapjan gépi tanuldson és inverz modellezésen
alapuld minéségellendrzott szelvényértelmezési eljarasokkal

Felszini geofizikai informdciok felhasznaldasa a modellalkotasban, valamint az inverzids eljdras bizonytalansaganak
csokkentésében, inverz feladat pontossdganak és meghizhatosaganak novelése a vizsgalt paraméterek korének
kiterjesztésével, a zonaparaméterek meghatarozasa hiperparaméter-becsléssel

Térfogatjellemz6 alapparaméterek és a szivargasi tényezd kapcsolatanak feltarasa faktoranalizissel és deep learning alapu
eljarasokkal, validalas probaszivattyuzassal és magadatokkal

Tobb furds adatrendszerének egyittes feldolgozdsa, a vizadd rétegek onmikodd rétegkorrelacidja, 1-3-dimenzios

S

hidrogeofizikai modellfejlesztés, helyi és regionalis kutatasok tamogatasa

Publikalas Q1 rangsorolasu folyoiratokban és a projekt indikatorok teljesitése




Kozetfizikai modell

» Ismeretlen kdzetfizikai paraméterek
Effektiv porozitas (®)
Agyagtartalom (Vg,)
Kisepert- és érintetlen zéna viztelitettsége (S,q, Sy)
Kézetmatrix térfogata (V,,,) d+V,, +V,, =1 -
Szivérgasi tényez6 (K), transzmisszivitas (Kh)

Z6naparaméterek (R,, R Cryar Cr, 8 M, N €LC.)

»  Farélyukban mért fizikai mennyiségek

Természetes gamma-intenzitas (GR), természetes potencial (SP) Vi, =Vy +V5
Kalium- (K), térium- (Th), uran- (U) koncentracio
Fotoelektromos elnyelési index (Pe)
Neutron-porozitas (@), k6zets(rlség (py)

Fajlagos elektromos ellendllds (Ry,, R;), Nukledris magneses rezonancia (M)




Elméleti szonda valaszfiiggvények

Furdlyukszelvény
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Teérfogatjellemzok

FGA inicializalasa
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Hiperparameter-becslésen alapulo genetikus

inverzios eljaras
»  Mérnokgeofizikai szonddzasok a felszinkozeli telitetlen zénaban
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» Ismeretlen zonaparaméterek meghatarozasa inverzioval
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» 1D meta-algoritmikus inverzios eljaras alkalmassagi fliggvénye

_ NS (DM _g (m(”) C(j)) 272
F(C(J))Z— (Ns)lzZ( ns s ) ]

n=1 s=1 Dg:)

» 2D meta-algoritmikus inverzids eljaras fitnesz fiiggvénye
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Térfogatjellemzok és zonaparaméterek

egyittes

Szelvénymenti tavolsag (10 m)

meghatarozasa
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_ Kozetfizikai- és zonaparaméterek

dtivols () minoségellenorzese

Szelvénymenti tavolsag (*10 m)
0 10 20 30 40 50 60 L
' 14
12 Zénaparaméter Keresgsl Becsiilt érték  Becslési hiba Mértékegység
tartomany
E - 10 GR (agyag)  8.0-12.0  8.02(8.86)  0.17 (0.01) kepm
=) 8 .
% i GR (métrix) 0-2.0 1.98 (1.83)  0.01 (0.01) kepm
= p (agyag) 1.9-2.3 1.97 (2.07) 0.03 (0.02) g/cm?®
4
p (matrix) 2.3-2.7 2.31 (2.41) 0.01 (0.01) g/cm?
2
PP o, (agyag) 0.2-0.5 0.33 (0.43)  0.01 (0.05) /v
R (agyag) 1.0-6.0 4.19 (4.56) 0.49 (0.61) ohmm
Szoéras (v/v)
Szelvenymenti tavolsag (*10 m) *1D meta-algoritmikus inverziés eljras
0 10 20 30 40 60 0.045 *2D meta-algoritmikus inverziés eljaras
B 7 ﬁ 0.043
. 0.041
— . . 0.039
E
2 0.037
o .
= 0.035
=
0.033
7 0.031
Becslési hiba dtlagértéke = 0.038 v/v 029




Geoelektromos meérések a vizbazis

védelemben
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Hodel resistivity with tapography
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Termalvizkutato-furasok vizsgalata
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Robusztus klaszterelemzeési eljaras

i S ; z o
Robust reservoir identification by multi-well cluster analysis of b
wireline logging data

N.P. Szabé , R. Kilik, M. Dobréka

University of Miskolc, Institute of Exploration Geosciences, Department of Geophysics, 3515, Miskole-Egyetenviros, Hungary

ARTICLE INFO ABSTRACT

Keywords: A novel clustering method is applied to well logs for improved rock type identification in hy
K-MFVs cluster analysis drocarbon formations. For grouping the objects in the multi-dimensional data space, we propose a

Most frequent value
Well logging

Rock typing
Robustness

Most Frequent Value (MFV) based clustering technique applied to natural gamma ray, bulk
density, sonic, photoelectric index, and resistivity logs. The MFV method is a robust estimator,
which assists in finding the cluster centers more reliably than a more noise sensitive K-means
clustering approach. The result of K-means cluster analysis highly depends on the choose of the
initial centroids. To reduce the risk of inappropriately chosen starting values, we apply a
histogran-based selection method to give the best position of the initial eluster centers. We assure
the robustness of the solution by calculating the centroid as the MFV of the cluster elements and
defining the overall deviation of cluster elements from the center by a weighted Euclidean
(Steiner-) distance. The proposed workflow relies on a fully automated weighting of the cluster
elements, which does not require a constraint on the statistical distribution of the observed
variables. The processing of synthetic data shows high noise rejection capability and efficient
cluster recognition even beside considerable amount of outlying and missing data; the accuracy is
measured by the difference between the estimated and the exactly known distribution of cluster
numbers. The clustering tool is first applied to single borehole data, then the procedure is
extended to multi-well logging datasets to reconstruct the multi-dimensional spatial distributions
of clusters revealing the lithological and petrophy haracteristics of the studied ions. A
large in situ daraset acquired from several boreholes raversing Hungarian gas-bearing clastic
reservoirs of Miocene age is analyzed. The accuracy of the field results is confirmed by core
permeability measurements, independent well log analysis and a gradient metrics characterizing
the noise rejection capability of the clustering method.

1. Introduction

data analysis iques like y statistical methods and inverse modeling have been applied to oilfield well
logs since the 1980s when the development of computer-based interpretation software- and modern expert systems was started [1-3].
An early study [4] referred cluster analysis as a promising tool for the recognition of producing hydrocarbon zones. After some early
small-scale pattern recognition problems and cross-plot analysis based on a few types of well logs, technological developments of the
last decades have made it possible o interpret big multi-dimensional wireline logging datasets jointly and quickly. Today, cluster

* Corresponding author.Institute of Exploration Geosciences, University of Miskole, 3515, Miskole-Egyetemviiros, Hungary.
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Rétegek litologiai tagolasa '
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Tobbdimenzios klaszterelemzeési eljaras
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