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AREAS OF APPLICATION AND IMPLEMENTATION

ÅExploration/Appraisalassessment

ÅDrillingassessment/trajectorydesign

ÅFieldDevelopmentPlanning(FDP)

ÅProductionimprovement/riskreduction

ÅCCSassetperformance

ÅStorageassetintegrity

ÅGeothermalassetintegrity
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HIGH-RESOLUTION METHOD FOR GSM

Stratigraphy 1-D MEMSeismic Data

3-D High Resolution 1-D Sonic Resolution Grid Resolution
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GRONINGEN FIELD OVERVIEW

The Groningengas field was a naturalgas field in the

Groningen province at the north-eastern part of

TheNetherlands.

Withan estimated2,740billionm3 of recoverablenatural

gas,it wasthelargestnaturalgasfieldinEuropeandoneof

thelargestintheworld.

Thegasfieldwasdiscoveredin1959.

Gasextractionresultedinsubsidenceabovethefield. From

1991, thiswasalsoaccompaniedbyearthquakes,whichled

to damageto housesandunrestamongresidents. It was

decidedtophaseoutgasextractionfrom2014onwards.

https://public.yoda.uu.nl/UU01/1QH0MW.html
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1st STEP: GEOSTATISTICAL MODELLING 

V UseSonicDataïSparseModelling

V UseSeismicDataïDenseModelling

V CreateSparseandDenseVariograms

V CreateCrossVariogram

V PerformKriging/Cokriging

V GenerateSeismicCube

Generated Model

ÅResolution: 60x60x10m

ÅSize: 550+M cells
ÅUsed No of wells: 150+

ÅBlind Test wells   : 30+ 
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GEOSTATISTICAL SOLUTION ðSONIC DATA COMPARISONS
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RESERVOIR MODEL COMPRESSIVE VELOCITY
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ANALYTICAL SOLUTION
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ANALYTICAL SOLUTION ðMECHANICAL & STRENGTH PROPERTIES

Density cube 

Poisson ´ s Ratio cube 

Shear Velocity cube 

Biot ´ s Coefficient cube 

Young ´ s modulus cube 

UCS cube 

Friction angle cube 

Compressional Velocity
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ANALYTICAL SOLUTION ðPORE PRESSURE, STRESS & DRILLING GRADIENTS

Pore pressure prediction 

Maximum Horizontal stress

Minimum Horizontal stress 

Overburden stress

Fracture gradient 
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RESERVOIR PORE PRESSURE PREDICTION

Pore pressure predicted volume [Bar] Pore pressure reference model for 1958 [Bar]
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PORE PRESSURE PREDICTION REVIEW
Blue crosses denote data from global database ðsame data replicated in each well for trend validation

Green squares correspond to modelled pressure data for the field. Difference between modelled and measured is ± 10%.
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ShminPREDICTION REVIEW

Black triangles denote data from global database ðsame data replicated in each well for trend validation
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NUMERICAL SOLUTION
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NUMERICAL MODEL BOUNDARY CONDITIONS - APOLLO

Applied Min Boundary Condition

ÅResolution: 60x60x10m

ÅSize: 550+M cells

ÅNo. of Differential equations: 1.6+B

ÅNo. of Integration Points: 4.4+B 
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NUMERICAL MODELLING OF FAULTS USING EDFM

Fault surfaces definition Fault discretization

1131 Fault Interpretations & Discretization
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NUMERICAL SOLUTION ð4-D PRODUCTION PRESSURES

1958 Pressure at Reservoir Top 2020 Pressure at Reservoir Top

van Oeverenet al. (2017)
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