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Abstract 
 
Addax Petroleum have operated interests in onshore Gabon, West Africa, where oil reserves are being 
exploited from thin oil rims within the range of 15-10m of vertical-net-oil-column thickness. 
 
For each asset, static and dynamic modelling is undertaken to manage and monitor reservoir performance 
and optimize the field development strategy. In order to achieve reasonable history match and conform to 
the geological setting, careful model and grid design screening is reviewed. 
 
The grid screening and review identified that, under certain conditions, the geometrical arrangement of 
the models’ grid, as a result of the geology with respect to the oil-column thickness, was having an impact 
not only on the oil in-place calculation but also on the modelling of certain reservoir parameters, 
individual well performance, and history match. Screening undertaken assessed the most optimum, yet 
pragmatic grid design (and its associated workflow) to achieve expected and respectable results from the 
geological scale model through to the full field dynamic model. 
 
This poster demonstrates the established grid design workflow that has been adopted to deliver 
manageable and pragmatic reservoir models for more than one thin oil rim within Addax Petroleum’s 
onshore Gabon portfolio (e.g., Tsiengui field) and attempts to assess the merits of grid design to achieve 
such valid population of key reservoir properties. 
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REGIONAL SYNOPSIS TSIENGUI OIL FIELD, CASE STUDY
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SECTOR MODELLING - WELL BEHAVIOUR IN A THIN OIL RIM

100m 500m

September 2006 – Initial Conditions

GOR = 8000 

WCT = 40% 

0.4 MMBO recovered

October 2008 – 2 years’ production

WATER SATURATION - PROFILE MODELLING IN A THIN OIL RIM

Cell size in

X or Y

(metres)

Dip of

Cells

(Degrees)

TVT Height of a cell

relative to dip

(metres)

Oil Column

(TVT) metres

Cells in

Column

100 18 32.49 11 0.34

75 18 24.37 11 0.45

50 18 16.25 11 0.68

25 18 8.12 11 1.35

12.5 18 4.06 11 2.71

6.25 18 2.03 11 5.42

100 15 26.79 14 0.52

75 15 20.10 14 0.70

50 15 13.40 14 1.04

25 15 6.70 14 2.09

12.5 15 3.35 14 4.18

6.25 15 1.67 14 8.36

Thin Oil Rim

"B" (14m

TVT)

Thin Oil Rim

"A" (11m

TVT)

*

GAS

OIL

WATER

OIL

Poor definition 
of Sw profile

Where naturally ‘flat’ similar definition of Sw profile

Shoe-Box – Sw profile in Oil Rim

Good definition 
of Sw profile

Geometric – Sw profile in Oil Rim

Dip cell modelling - prone to smoothing results

Flat cell modelling - aims to better represent reservoir properties

As a simulation grid - more uniform and allows for fewer unwanted null cells.

Potential disadvantage - non-neighbour connections in the up dip (dipping) 

flow sense - Not critical in an oil rim simulation scenario.

GRID DESIGN - GEOMETRIC OR SHOE-BOX

 -  - 



ESTABLISHED WORKFLOW

“Surfaces as Contacts” –

defining geological zones

Envelope Model
Gamba

Envelope Model
Intra Gamba 

Subzone Model and
property distribution

Geological Flat
Cell GIIP/STOIIP Model Simulation Flat Cell Model

KEY STAGES

Data Prep & 
 Input

Key Elements: 

Key Elements: 

Key Elements: 

Key Elements: 

Key Elements: 

Key Elements: 

FRAMEWORK GEOLOGICAL MODEL HCIIP GEOLOGICAL MODEL DYNAMIC SIMULATION MODEL 

97 100

82 100

82 100

77 100

241 300

otal S 338 400

All numbers are normalised



GEO-FRAMEWORK GEO-STOIIP DYNAMIC

G
e
o

lo
g

ic
a
l 
Z
o

n
e
s

L
it

h
o

lo
g

y
 M

o
d

e
l

G
ri

d
 D

e
s
ig

n
P
o

ro
s
it

y
 M

o
d

e
l

S
a
tu

ra
ti

o
n

 M
o

d
e
l

Further Reading

 -  - 




