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Upgridding & Upscaling

Fine — 85 layers Coarse — 22 layers

SWIFT Technology

Upgridding Upscaling

Well index upscaling provides upscaled cell

Layer design based on an error analysis permeabilities
* How coarse a grid is optimal?  Suitable for visualization
« Have explored different error measures » Preserves continuity

» Does not capture flow barriers

Transmissibility upscaling preserves the flow
connectivity and barriers
Areal grid coarsening usually depends on well « Local flow calculation imposes planar
spacing or CPU requirements pressure boundary conditions
» Transmissibility multipliers may be used to
visualize barriers




SWIFT Technology: Upgridding
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Well Index Upscaling

» Preserve flow between wells and the reservoir

= Three hypothetical directional wells (X, Y & Z) for each coarse cell
= Algebraic upscaling preserves reservoir quality & continuity of pay
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» Use well index upscaling to define cell permeability in the simulator

= Ensures that fluids correctly enter and leave the reservoir
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Transmissibility Upscaling
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SWIFT Workflows

Coarsening Keywords
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SWIFT Workflows
| simulator | Geologic model |

Fine scale model into

Input Fine scale model Petrel

Upgridding COARSEN keyword SWIFT builds coarse grid

Calibrated fine cell permeabilities
Upscaling and transmissibility multipliers
supplied

Property upscaling can be
performed by Petrel
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SWIFT: Output Files

File(s) Function

Simulation grid coarsening as per SWIFT layer design

COARSEN .
algorithm

COARSE_PERMX, COARSE_PERMY,
COARSE_PERMZ
COARSE_PORO, COARSE_NTG

Replaces the fine scale cell properties with the coarse
average properties (Replaces the original fine scale data)

Transmissibility multipliers to get the effective coarse

MULTX, MULTY, MULTZ transmissibility using SWIFT upscaling algorithm

SWIFT_SUMMARY Summary of keywords to be included in the GRID section
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SWIFT : Follows Horizons

Hard to
visualize this
many layers!

DWGOM Field Model 420 - 13 layer
14 Horizons are shared between the fine and coarse models
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SWIFT: Diagnostics

100 i
g .
T &0 "
@
E "
E bl =#=Hetcrogencity Curve
a / —— Uplimal Design
-
£
]
=
L

20
:
] } DPERMX
T 0-4

1] M i = il
Number of Layers
1D Diagnostic plot 3D Diagnostic
MCERI 13

SWIFT

eLive demonstration
e Questions?
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SWIFT Example: SPE 10 Sector
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Well Index Upscaling
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KY Effective __

KZ Effective __




Petrel Plug-In: SWIFT
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SWIFT Tutorial

Geological Restrictions
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Complete Simulator Workflow

B SWIFT.sip input file
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GRID/INIT for reservoir model T
SWIFT-SUMMARY FILE
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