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Introduction

Nowadays, oil companies have to pay heavy costs for
undesired water production. Average water cut in the
world is reported to be more than 70%. By considering
0.5%/bbl operation cost, total cost is about 40 Billion
$ in a year [1]. Water production management means
reducing water production and water refinery cost by
using available facilities or finding new solutions [2].
Most of the new technologies which proposed by
reducing water production goal, can control and
prevent undesired water production in laboratory scale
or sometimes temporary water production controlling
in field scale [3,4]. When other studies have been
reviewed by us, it has been found out that the main
reason for inefficiency of methods proposed for
preventing unwanted water production is the lack of
studies over source of water production, which it leads
to incompatible methods. As a result, the integrated
data evaluation of a reservoir and its wells to acquire
the main reason for water production is necessary.

Materials and Methods

Based on reservoir studies and practical analysis,
researchers found different water production problems
and issued some instructions [6,7,8,9,10]. Generally,
in most of these studies following methods and data
had been used: production history including recovery,
water production, and production decline profile [7];
well logs like production log [1,11]; Well tests [12];
petrophysical well logs [13]; image logs [1]; The
amount of total dissolved solid (TDS) in produced
water is compared with the gas and water production

Accepted: June/30/2024

flow rate and the amount of ions in the produced
water [13]. In the following study, for determining the
source of produced water, in the first step, by using
well separator test results, the amount of produced
water in each well is determined. Then wells which
have unusual water production in each platform are
diagnosed for further studies. Drilling history, well
cleaning reports (after perforation and acidizing),
comparing of perforation intervals and estimated gas
water contact (GWC), distance of total depth (TD)
of well and GWC, cement quality behind the liner in
reservoir section, well production history, and fault
and fracture network are studied in all of candidate
wells of this study.

Reasons of Unwanted Water Production
The first step to prevent or reduce unwanted water
production is recognition of mechanism and source of
water production. Overall, water production is caused
by three categories: (1) mechanical problems, (2) well
problems, and (3) reservoir problems [1,5].

Source of Water Production

Origin of produced water can be formation water, water
zone of reservoir, connate water' or injection water.
Formation water produces from high water saturated
layers next to production layers. Many reservoirs

1. Connate Water: In the process of gas migration and reservoir
trapping, gas could not swipe all of the surrounding brine in the
trap and some brine remains in fine caves under suction, this brine
which remains in the gas reservoir and next to gas, is called inter-
granular brine or connate water.



are near the water zone in affection to edge drive or
peripheral or bottom drive. Injected water used in
second or third hydrocarbon reservoir recovery, could
be another source of produced water.

Well Production History

In this study, the gas and water production history
of 96 vertical and deviated wells in 840 km? area is
considered. Due to regression and linear relation
between rate of gas production and water production;
the amount of produced water at 100 MMCFd gas
production rate is interpolated or extrapolated, in order
to comparison between wells with same conditions
become possible and after that determining the index
wells with unusual water production rate. The wells
with unusual high and low water production in each
platform are nominated for further investigation and
diagnosing the reason of heterogeneity.

Results and Discussion

The reasons for unwanted water production can
vary across different locations in the field due to the
extension of the field. A study involving over 100
wells indicated that the primary cause of unwanted
water production is the proximity of the wells to the
fracture regime.The following items were studid in the
nominated wells in order to find the main reason of
unwanted water production:

* Study of ions’ combination of produced water

* Drilling well history analysis

» Well cleaning analysis after acidizing and perforation
* Analysis of perforation intervals and gas-water
contact (GWC)

» Cement log analysis

* Production index (PI) rate analysis

* Analysis of reservoir fracture network

Conclusions

Wellhead and in-well tests in about hundered
production wells and their production history, and
trend of change in ions’combination of produced water
is studied, and wells by unusual water production rate
are recognized

The conclusions of these studies can be listed as below:
* The effect of distance of perforation intervals from
GWC, distance of end of the well from GWC, and
cement quality of back of liner are not confirmed
independently.

* During drilling of the wells, mud loss and flow happen
more in wells with higher water production rate.
 Tons percentage of produced water in wells with
higher water production rate is changing more rapidly
into higher percentage.

* In the beginning of flowing the wells, after well
cleaning operation, range of BS&W in some of
nominated wells in south-east of the field are more
than 20% and some of them more than 50%.

Petroleum Research, 2024(October-November), Vol. 34, No. 137

* Production history analysis shows that wells located
in azimuth of 90 to 180 degrees have a considerably
decreasing production rate, and this decrease is more
considerable from north-west to south-east. Some
decrease happens during the first production years.

* According to fracture distribution network, derived
from image log analysis, most wells with higher water
production rate are located between azimuth of 90 to
180 degree, which are perpendicular to field fracture
trend.

* According to different fracture regimes in the upper
and lower part of the reservoir and confirmation of
water production from upper layers in production logs,
water production in some of wells, especially in the
east part of the field, can be due to fracture connections
in the upper part of the reservoir.

» High water production in a well can be the result
of all or any of mechanical reasons, completion
problems and geological and reservoir features; and by
considering fracture network and stress regime of the
field the prevention plans should be suggested.
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