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ÅDescribe/Include the basic physics of all important 
processes

ÅAbility to predict (not just mimic) job results

ÅProvide decision making capability

üUnderstand what happened

ü Isolate causes of problems

üChange necessary inputs

üPredict results

If your model canôt do this, why run it?

INTEGRATED GEOMECHANICAL FRACTURE 
DESIGN MODEL - REQUIREMENTS



Å A Planar 3D geometry fracture simulator with a fully coupled 
fluid/solid transport simulator

Å All formulation used in GOHFER is publicly available in order to 
foster peer review

Å Used extensively in many regions without requiring special 
ñtuningò:
üShale reservoirs
üHard rock/tight gas environments
üNaturally fractured reservoirs
üSoft-sediment frac-packing
üModerate perm oil sands
üAcid-frac designs in carbonates

GOHFER CAPABILITIES



Å A regular, planar grid structure (in the horizontal and transverse direction) is 

used to describe the entire reservoir, similar to a reservoir simulator

Å This grid is used for both the elastic rock displacement calculations as well as 

a planar finite difference grid for the fluid flow solutions.

Å Fluid composition, proppant concentration, shear, leakoff, width, pressure, 
viscosity, and other ñstate variablesò are defined at each node at each time

Å Allows vertical/lateral variation and complex geologic structure

WHAT DOES GRID ORIENTED MEAN?



Å Direct integration of digital log data

Å Horizontal and asymmetric fracture modeling, including complex 
reservoir geometry

Å Vertical and horizontal anisotropy

Å Most effective tool for modeling fracture treatments in unconventional 
tight gas shales and coal

Å Variable inter/intra -stage fracture stress shadow interference factor 
calculated as a function of distance between the fractures

Å Multiple Perforated Intervals:
ü Limited entry design
ü Allows modeling of multiple fracture initiation sites simultaneously
ü Shows diversion between perforations, properly simulating limited 

entry designs
ü Models perforation erosion

GOHFER DESIGN ADVANTAGES



Å Allowance for vertical and lateral variation in leakoff and rheology 
across the fracture

Å Models filter-cake erosion and equilibrium leakoff

Å Pressure Dependent Leakoff  - Models the local increase in leakoff 
caused by dilation of fissures

Å Models the impact of 100-mesh FLA

Å Handles density driven flow (convection) and particle settling 

Å Fracture acidizing model
ü Predicts acid reaction kinetics, penetration, and etched width

GOHFER DESIGN ADVANTAGES



Å Direct importing of digital log data

ü Vertical variations in data can be 
directly input from well logs on a 
foot by foot basis

ü Horizontal variations can be 
derived from seismic and crosswell 
imaging data

Å Unlimited number of LAS or CSV files 
can be imported

Å Generates complete data set for 
population of the entire GOHFER grid

Å QC or replace poor or absent sonic data

Å Built-in correlations for synthetic 
mechanical rock properties

Å Scatter plot capability to generate your 
own relationships and correlations

Å Ability to incorporate core data

MODEL FEATURES - LOG PROCESSING 



Å SRT Analysis

üPressure loss at Perfs

üNear-Wellbore Pressure Loss

Å Falloff analysis (G-Function / SQRT / 
Log-Log)

üDetermination of closure

üEfficiency and Leakoff Mechanism

üEffects of Variable Storage and 
Tip Extension

üHorner Plot

Å After Closure Analysis (ACA)

üPore Pressure and Permeability

Å Permeability Estimate from G Function

MODEL FEATURES - PRESSURE DIAGNOSTICS



Direct History Match of Injection Test & Main Frac 
from Calibrated Pre-Frac Model

GOHFER Simulation

Grid Output Display of Proppant Concentration Profile 
from Calibrated Pre-Frac Model



Horizontal Multiple Transverse Fracture Capability

Perf Clusters

Longitudinal Grid

Longitudinal and 

transverse grids shown 

with 3D geologic structure

Transverse Grid

Wellbore



Horizontal Multiple Transverse Fracture Capability

Individual Transverse Frac Planes

Output grid variables in 2D at each time step 
(each transverse frac plane shown in separate tab) 



Horizontal Multiple Transverse Fracture Capability

Longitudinal fracture component along 

wellbore due to low stress anisotropy 


