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1. Introdu ction

Formation evaluation is the process of interpreting a combination of measurement taken inside a waditewie to
and quantify hydrocarbons reserves in the rock adjacent to the well. Formation evaluation datgatheréd
with wireline logging-while-drilling tools. Data are organized and interpreted by depth and represeraepaph
called a log™. To define the physical properties of the reservoirs such as saturation, pdrgdiycarbon
movability, used wireline logs but the permeabiigynore difficult to obtain from logs but defingdother ways
will be mentioned lateP" The evaluation for petrophysical properties has an unequaled scopseiwve the
relationship between the saturation and pord3ity

Formation evaluation is uddn exploration, production and development for reservoir to determine whether a
potential oil and/or gas field is commercially viakl@nd it consider an important for estimating oil researa$
plays a major role in the economics of(dil

1.1 Area of Study

Ajeel Field was discovered in 1977 with drilling of-Ajon the crest of a seismically mapped area. Ajediedi
is located in the portions of Tikrit and Kirkuk provinces about 30 km Neast of Tikrit city, in Iraqlt mostly
extend tovard (NorthEast}(SouthWest), and parallel to "Alnikhila" dome in "Hemreen" Oil Fieligure (1)
shows the exactly location of Ajeel oil field in north of Ifég
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The drilling process started in 1977 for discovering the hydrocarbon accumulation.rliagyTeservoir irthis
field is divided into two reservoirs, the Transition reservoir (an average depth 3175 ft RTKB) amditthe
reservoir (an average depth 3415 ft RTK®B)

Ajeel Field is situated on the flank of the Jabal Hamerin range of hiplains of northern Iraq some 80kmthe
southeast Kirkuk and about 175km to NNW of Baghdad. The structure roughly (5X20km) in siaeclbas
surface expression. The elevation of the field is some 250m above séd.level

In Ajeel field choice twelve wils to study, which penetrate Tertiary formation as illustrated figure (2). Wedlse
are AJl, A4, A36, AJ7, AF10, AF12, AJ13, A314, AJ15, A322, AJ25, Al54.
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Figure (1) Location of AjeeDilfield in North of Iragl” Figure (2) Location Map of Ajeel Wells

1.2 Geological Characterization

The field is an asymmetrical WNAESE trending elongated anticline of 5x20km size, with gentle dipsi®ba

west aml east flanks, somewhat steeper dip@irvsouth flank, and very steeper dip ofZ® on north flank. In

spite of the fully good well converge; structural uncertainties still exist particularly on west flank due to poor
seismic convergél,

While no mgor faults have been renowned in the field, a number of minor faults (throws of up to 20m) explain
the field which do not affect the continuity of the thick main reservoir accumulation but could well lead to block
separation in thin transition beds layd¥gyure (3) shows the Contour map and wells location of Ajeel ail field.

The main reservoir consists of a 180m of thick sequence of dolomitised carbonates and minor afhydrites

This separates into stratigraphic units which are from top to bottomildite, Dhiban, Euphrates and Serikagni

(all of Miocene age)) lying unconformably on the basal anhydrite from Oligocene age. Overlying this main
reservoir sequence is the transition beds set, which include a number of thin carbonate layers separated by
continuous anhydrites accumulation in total thickness of some 120m of which thickest and probably best
developed one is the 15m (T-T215) layers?.
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Figure (3) Contour Map and Wells Location of Ajeel Oilfigid

Dolomite is the main carbonate lithology in the main reservoir. In the Transition beds, carbonate is more evenly
distributed as a mixture of limestone and dolomite. Jeribe which is the top most layer of main reservoir is a little
muddy, dolomite carbonateit with much anhydrite nodules. The underlyiPigiban unit is essentially the same

as Jeribe but include a high concentration of anhydrite nodules, chiefly towards its base, which make it
fundamentally a poor reservoir unit. Euphrates is again dolomiticonsist of less anhydrite, and has by far the

best reservoir quality.

The Serikagni involve muddy carbonate sequence. Bhsal anhydrite contains of a single layer of massive
anhydrite with a thickness of@m extending over huge areas, hence itgramide a bar to vertical flow.

The bottom most 'Favreina” unit (informal name) has deep water carbonate facies of poor reservoir quality in the
lower part, but has best shallavater dolomites towards the top.

The carbonates offer a complex sequenceav@nts including calcite and anhydrite cementation, leaching,
dolomitisation, compaction, and pressure solution. The main porosity kind is mouldic/ vuggy kind formed by
filtrate. Heavy compaction effects combined with facies. Controlled matrix propemiesrasponsible for the

strict character of sediments on the steep northern flank. The distinguished quantitative reservoir properties as
applicable to the several reservoir units of interest in the field (thickness, porosity and permeability) ard indicate
in table (21).

The transition beds are much less sure than in the main reservoir. For the western part of the field which for the
thin transition bed layers could be unattached by faulting from th&east

Table (21) Quantitative Reservoir Propezt'®

Formation Thicknessm Porosity % Permeability md
Ts 2-5 20 7
Te 5-8 26 22
To 1-3 18 5
Tio 1-3 23 11
T1 2-6 21 5
T1215 12-19 23 12
Tis 1-4 18 13
Tis 2-7 15 3
T 1920 4-7 18 5
Jeribe 2332 24 17
Dhiban 27-32 18 8
Euphrates 75-85 24 36

1.3 Aims of Study
1. Well log interpretation and the evaluating for petrophysical properties of the reservoir units of Ajeel field using
logs data and core analysis.
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2. To define the several properties of the reservoir such as porosity, permeability, hydrceddipation, shale
volume, lithology, and bulk volume of water using available logs.

2. Materials and Methods

2.1Software and data

The used material in this study include:

1-Digger package 3 was used to digitize the available log data,

2- Interactive Petrophysics (IP V3.5) software, which was used to correct the environmental parameters and
produce the results of CPI.

3-Las file for 12 well AJ-1, A4, AF6, AJ7,AJ-10, AF12, AJ13, A3l4, AJ15, Ad22, AJ25, AJ54).

2.2Environmental Corrections of Well Logs

Environmental corrections were used Schlumberger charts 2005, which are provided to (IP) program as the
environmental correction model. Borehole environtmaffects well logs reading such as borehole size,
temperature, pressure, shale effect, invasion effect and other environmental factors affect the well logging tool
responsesEnvironmental corrections are applied to correct the logging measuremergsstartiard conditions

8. Table (32) shows the common log environmental corrections.

Table (32) Summary of Common Log Environmental Correctihs

Measurement Effects
Gamma ray Mud resistivity, hole size, and tool position
Spherically focused Mud resistivity, hole size, and tool position
Induction Mud resistivity, hole size, and tool position

Hole size, temperature, pressure, borehole, and formation salinit
mud weight, mud type, mud cake thickness, and tool position
Density logs Hole size, formation density and mud weight

Neutron logs

It has been noted that the difference between the original logs readings and the corrected logs readings was too
small except only in bad hole condition were the hole was more caweashout. Schlumberger Environmental
Corrections presented in (IP) software are used for correcting the studied well logs formation.-Balksteo(@s

the corrected logs:

Table (33) Corrected Logs

NO Input logs Corrected logs
1 GR GRC
2 RHOB RHOBC
3 NPHI NPHIC
4 RT RTC
5 MSFL MSFLC

Figures (33) & (3-4) show corrected well A4 & AJ-6, respectively.
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Figure (33) Environmental Corrections for the Well 4J

Figure (34) Environmental Corrections for the Well -&J
3 Results andDiscussion

Petrophysical Properties Interpretatiagghe study of rock properties and their interactisith fluids (gases,

liguid hydrocarbons and aqueous solutidis). The petrophysical properties that are discussed in this text
include:

9 Shale volume
9 Porosity
I Water saturation
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