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Abstract

Knowing the hydrodynamic characteristics of oil reservoirs in a field can be very useful in
understanding the behavior of the field and its recovery rate. This study is one of the first attempts to
investigate the hydrodynamic flow in the Asmari reservoir of Reg-Safid field. In order to identify the
type of water, the chemical analysis data of 25 water samples from 11 drilled wells and 5 comparative
fluid samples (drilling fluid, Gachsaran, Asmari, Bangestan, and Khami) were used. Based on Stiff,
Piper, and Chadha plots, all fluid samples are CL-Na type. The linear trend between all samples is
related to cation exchange. So that the amount of Na and K ions decreases and the amount of Ca and
Mg increases. This point can be caused by the mixing of Na-Cl brine waters with high TDI with Ca-
Mg bicarbonate waters. The origin of Na ClI brine water is from the upper parts of the reservoir (or
Gachsaran Formation) and the origin of calcic-magnesic bicarbonate waters is from limestone-
dolomite parts of Asmari, Bangistan and in some cases Khami formations. All ions show an almost
linear positive pattern when compared to TDI, bicarbonate and Cl ions (except of TDI to SO4*
variation plot). Although some samples have caused irregularity in the trends due to their different
sources in terms of some chemical parameters such as SO4, Ca, and Mg.
In the variation plot of Cl-ion to alkaline, three fluid types with the participation of fluids of Asmari
and Bangestan formations (to some extent) are evident. In the bicarbonate-calcium plot, some samples
have abnormally high calcium. The variation plots of TDI and SO4 with respect to depth also show
two fluid groups. Due to the presence of faults in the region, the fluids of other regions seem to be
contribute in feeding reservoir fluids and lack of disharmonic of some samples. Evaluation of ion
concentration curves and TDI variation showed that western culminate has more ions concentration.
The water-oil contact surface (WOC) on the northern flank is 200 meters higher than the southern
flank, as a result, the water potentiometric surface is oblique. The study of the hydrodynamic map
and flow lines shows a continuous flow from the NE to the W and SW of the field in the form of a
relatively strong flow in the western culminate and a weaker flow in the northern flank. The
production index and pressure data in the south-southwest part of the field show better conditions.
Due to the influx of the flow from the north-east side to the west and south-west areas, it is strongly
recommended to carry out drilling in the west part of the field and water injection program in the
north-east side.

Key words: Rag-e-Safid field, Hydrodynamic current, Asmari reservoir, hydrochemistry, Piper diagram.
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