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Introduction

Reservoir characterization is the main aim of 3D
modeling of petrophysical parameters such as porosity,
permeability and water saturation [ 1]. In this direction,
rock typing as a complicated method attempt to make
a connection between well logs, core and dynamic
data of a petroleum well [2]. There are available
several publications in literature [3]. In the present
research work, is focused on the Bangestan reservoir
in Gachsaran oil field, SW Iran, was surveyed in view
of pore type, microfacies distribution and rock types to
detect the richest production horizons.

Materials and Methods

The research is based on a) 200 thin sections analysis
to study sedimentary textures and microfacies [4] and
pore types [5], and b) determination of flow units and
rock typing using Lorenz improved stratigraphic plot.

Results and Discussion

Microfacies (MF)

According thin sections petrograph four microfacies
were determined in the Bangestan reservoir (Fig. 1):
MF1 (mud supported benthic foraminifera, rudist
wackestone —packstone) consists of intraparticle
porosity and hair fractures. MF2 (mud supported
rudist packstone —grain supported packstone) with
low porosity and a less number of hair fractures.
MF3 (rudist packstone-grainstone) having several
pore types such as intra particle, inter particle and

Accepted: October/19/2020

vugs. MF4 (mud supported planktonic oiligostegina
wackestone-packstone) indicating hair fractures.

Hydrulic Flow Units

The concept was introduced to define rock type
distribution which is controlling fluid flow [6]. The
method principle is based on a hypothesis that pore
connection is such as a set of capillary tubes [7]
and therefore by making some modifications in
related equations, produced the following applicable
equations:

K = 1 (D: (1)
FSTZS;V (1-®,)
_ « | K (2)
RQI =0.0314 /<De
FZI :[RQIJ 3)
(DZ
& =P 4
: 1-D,

where k = permeability; ®_ = effective porosity; F =
pore throate shape factor; T = sinusity; S, = specific
surface to grain volume; RQI = reservoir quality index;
FZI= flow zone indicator; ®, = normalized porosity.
Using Lorenz plot (Fig. 2), four flow units were
determined (Table 1).
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Table 1 Statistical main parameters of flow units in one of drilled wells.

Flow units Parameters Min. Max. Standard deviation | Media Average
FU1 Porosity (%) | 0.056 8.2237 1.4432 1.0349 1.4291
Perm.(mD) 0.0062 9.9136 1.7068 0.0790 0.6941
HFU 2 Porosity (%) | 0.0448 4.7702 0.7763 0.8374 1.0441
Perm. (mD) | 0.0227 10.1805 1.1122 0.1289 0.4952
HFU3 Porosity (%) | 0.0913 9.8145 3.4990 3.2704 3.8813
Perm. (mD) 0.0053 4.2730 0.8340 0.1420 0.4604
HFU 4 Porosity (%) | 0.0835 13.5683 2.7525 1.5527 2.7040
Perm. (mD) 0.0050 8.5699 1.0084 0.0179 0.2351
100
3
Es0 Y=1.309X+
g :
g % i R1-098;
2 \'-o.uTxW
C 40 R2=0.852 HFU-3
% Y=1232%+2774 3 HFU-2
& 9| FE-0967
HFU-1
0 1 'S " L L 1 Il 1 L 1
0 10 20 30 40 50 60 70 80 920 100

Reserve Capacity (%)

Fig. 2 Flow units determined in one of selected drilled wells.

The plot is showing high (higher flow capacity/ reserve
capacity ratio) and low speed zones.

To determine rock types, RQI and FZI data of each
interval were used to provide discrete rock type or
DRT [&]. The process resulted to get five DRTs (Fig.
3) which the prosity is increasing from DRT1 to DRT4
and so the reservoir quality is also improved. DRT1
characterized low porosity (1.1%-2.9%, and mostly
disconnected and very fine) and permeability (0.8 mD)

and equale to MF1, and 4. DRT2 indicated moderate
porosity (11.5%-2.9%, and mainly disconnected and
intra granular) and permeability (0.07-0.19 mD) and
equal to MF2. DRT3 presents moderate porosity
(7.4% and inter granular and vug) and permeability
(0.7-9 mD) and consists of MF3. DRT4 exhibits lower
porosity (4.5% and disconnected and very fine) and
permeability (23.91 mD) and equal to grainstone parts
of MF3.
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Fig. 3 Porosity/permeability plot based on (a) DRT and (b) DRT with the effect of cutoff in one of drilled wells.

Nomenclatures

HFU: Hydraulic flow units

SMLP: Stratigraphic modified Lorenz plot
DRT: Discrete rock types
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