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Study Highlights Workflow Ranking of Realizations
" The goal was to generate geologic realizations capturing the  |nput: Reference SEM loaded into Petrel consisted of three " Goal: Identify a percentile rank of each of the 100
range of possible porosity and permeability distributions of property models of interest (facies, porosity, permeability) ensemble realizations of the IBDP site using two model
the subsurface at the Illinois Basin - Decatur Project (IBDP) that were all tied to their respective well logs and variograms. analysis tools, one static and one dynamic.
site, based on available site characterization data and Property Modeling = Static Ranking: The Connected Volume Analysis (CVA) tool
inherent uncertainty of those data. odel o collocate those two propertics, along with in Petrel gives a static measurement of the amount and size
= The primary ensemble of 100 geologic realizations of the AR en e of the connected volumes of chosen reservoir quality

(permeability grid cell of at least 100 mD in the targeted

IBDP reservoir generated were used by SMART Task 5 teams o T
reservoir) in the model realizations.

to build their forward modeling, history matching, and Ensemble Generation : : .
S »” 100 eouinrobable realizations generated by sampling = Dynamic Ranking: The LINK-WellOpt Petrel Plugin enables
optimization Worktows. from distributions of porosity and permeability ranking of realizations via the dynamic measure of hydraulic

values and baffle locations.

= The geologic realizations were also ranked according to  Combining co-kriged porosity and permeability in the diffusivity for a first-pass analysis of the realizations
. . . seismic porosity cube, with a stochastic porosity and . .
static and dynamic measures of connected volume analysis permesbilty captures spatil variabilty nthe porostyan because the analysis determines how much energy transfer
permeability property values consistently. o _
and hydraulic diffusivity. can occur from the injection well.
Site of Interest - IBDP = Ranking results: Histograms of the ranking results for the
o reservoir zone (Lower Mount Simon A zone), and tables
= Reference Static Earth Model (SEM) of the IBDP site is a validation . . o
. . ( ) . . Geologic realizations were shown to match statistical noting the percentile ranks of the 100 realizations for
9.7 mi x 9.3 mi heterogeneous reservoir model representing distribution of the IBDP reference model. _ b thod
. . . comparison o e Mmetnoas.
the Eau Claire th rough the Precambrian formations. Figure 3. Revised ensemble generation workflow. P . . . .
. . . . . . L L . = Two different rankings, with no observed correlation can
" This model version has 1.73 million grid cells in a global Validation: Qualitative and quantitative validation of new ,
. . . . . . . L. . . be relevant independent of each other, based on the
tartan grid configuration with the finest grid cells being model realizations generated using the revised workflow to A y o
100 ft x 100 ft around the wells and the largest grid cells the original model realization. research questions asked.
being 2, 100 X 2, 100 ft- — Reference Model Realization001 100C°mpa;isc’: Of Rankings for Ensemble:
e ] - 1 “ Figure 4. Original reference IBDP property 90 A A o4, LA :‘;'A
e gl [ L model (1) and ensemble property model g o4 “AA N AAA 7
‘a PN S . from new merged realization 001 (2) for 6 A‘A‘: r A’/ L A
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Figure 1. IBDP Project location in Porosity property model, and (C) "0 x  w o s 10
Decatur lllinois. Illinois Basin in blue. Permeability property model. CVA-Based Percentlle
Figure 6. Comparison of percentile rankings for Ensemble 1.
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