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Petrophysical evaluation of Khatia and Arab reservoir sections in one

of the wells of the Persian Gulf fields
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Abstract: One of the most crucial issues in carbonate reservoirs is petrophysical evaluation, which
plays a vital role in accurately determining production zones. This study focused on assessing the
variability of petrophysical parameters such as permeability, porosity, secondary porosity, and water
saturation. To reduce uncertainty, the results were analyzed and compared with petrophysical logs
obtained from the core samples. The findings can be summarized as follows: Calcite and dolomite
zones exhibit the highest reservoir quality, while anhydrite and shale zones have the lowest quality.
The Khatia Formation was subdivided into upper and lower zones, characterized by lime and
dolomite as main lithologies with clay layers in between. The Arab Formation was divided into six
zones, primarily consisting of dolomite and anhydrite. This study focused on an oil reservoir well in
the Persian Gulf within the Bilal oil field. By evaluating information from petrophysical parameters
derived from well logs and cores, the quality of reservoir zones was determined.

Keywords: Petrophysical logs, Petrophysical parameters, Calcite zones, Dolomite zones, Anhydrite
zones, Shale zones.
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CORE LABORATORIES (U.K.) Limited
Advanced Technology Centre
Company : EHf Petroleum Iran Field : Balal File No. :332- 03023
Well 1 BL-31 Formation : Khatiyah/ShuaibalArab (A 3) Date  :8-Sep-2003
Country : Islamic Republic of Iran Analyst : MH/VMIAM
CONVENTIONAL CORE ANALYSIS
NOB 361 psi for KhatiyahH71B psi for Shuaiba and Arab [A3)
Sample | Depth B{He) | Kinf | Kair | O{He) Kinf Kair Grain Description
No. {m} He) | ) | ) | W) v V) | Density
% mD | mD % mD mD glee
Khatiyah
CORE # 1 DEPTH INTERVAL (1209.00 to 1310.00 m)
1 1308.32 252 2887 Ls. bu. Whst-Pkst, chky (NPP)
2 130844 12.4 2678 Ls. bu. Wkst-Pkst, chky (NPP)
CORE # 2 DEPTH INTERVAL [1314.00 to 1320.25 m)
3 1314.07 127 18 19 - - 2888 Ls, bu, Wkst-Pkst, chky, closed frac
4 1314.40 157 - - - - 2888 Ls, bu, Wkst-Pkst, chky (NPP)
5 1314.87 272 - - - - 2883 Ls, bu, Whst-Pkst, chky (NPP)
[ 131533 17.5 3.2 40 - - 2702 Ls, bu, Whst-Pst, chky
7 1315.08 16.4 - - - - 2707 Ls, bu, Whst-Pkst, chky (NPP)
3 1315.97 0.1 008 D45 - - 2706 Ls, gry. Whst-Pst, hd, chky, closed frac
[ 1318.41 15.8 - - - - 2707 Ls, bu, Whst-Pkst, chky (NPP)
10 131844 13.0 008 DB - - 2706 Ls, bu, Whst-Pst, chky
11 131878 18.8 - - - - 2880 Ls. bu, Wkst-Pkst, chky (NPP)
12 1318.85 17 023 D28 - - 2701 L. bu, Whst-Phst, chky
13 1317.41 257 a7 ks - - 2700 Ls, bu, Wkst-Pkst, chky, mold, biodl, p p vug
14 1317.83 30.0 - - - - 2820 Ls, bu, Wkst-Pkst, chky (NPP)
15 131784 260 98 12 - - - 2.696 Ls, gry. Wkst-Pkst, hd, chky, closed frac
168V 131204 - - - 75 ooz 004 2702 Ls, gry. Pkst, hd, chky
18 131216 262 - - - - - 2682 Ls, bu, Pkst, chky (NPP)
17 131881 28 0.01 D01 2888 Ls, gry. Pkst, hd, cpet
18 1312.10 1.8 01 016 2715 Ls. gry. Pkst. hd. cpct. bioel
18 1318.32 8.9 028 036 2703 Ls. gry. Pkst. hd. cpct. bioel
20 131288 "7 004 D00 2701  Ls. gry. Pkst. hd. cpet. bioel
21 1318.85 200 - - 2.888 Ls. gry. Pkst. hd. cpet. (NFP)
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Horizontal Permeability (Air), mD Helium Porosity, %
Cores 2103 Median Value : 260mD Core ;203 Median Value 1134%
Depth 1314.00 to 1326.35 m Arithmetic average  © 8.8 mD Depth 1314000132635 m Arthmetic average ~ : 15.6 %
Formation Khatiyah Formation  © Khatiyah
Field Balal Fiela - Balal
wenl BL-31 — Well : -31 = —
Company Elf Petroleum Iran S E;'.’,ii‘,!n, Company  : Elf Petroleum Iran S:: E.:Zf‘:":‘y
Fig. KH 3 Fig. KH 2

Grain Density Histogram
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Grain Density, g/cc (Horizontal Samples)

Cores 1t03 Median Value 2.70 glcc
Depth : 1309.00 to 132635 m Arithmetic average 2.72 glce
Formation Khatiyah

Fiela Balal
well BL-31

Company : EIf Petroleum lran Cum. Frequency

Fig. KH 4
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CORE LABORATORIES (U.K.) Limited
Advanced Technology Centre
Company : EIf Petroleum Iran Field : Balal File No. :332 - 03023
Well :BL-31 Formation : Khatiyah/ShuaibalArab (A 3) Date :8-Sep-2003
Country - lslamic Republic of Iran Analyst - MH/VM/AM
CONVEMWMTIONAL CORE AMALYSIS
NOB 961 psi for Khatiyah/ 1718 psi for Shuaiba and Arab (A3
Sample Depth B(He) Kinf Kair BiHe) Kinf Kair Grain Description
No. (m} (Hz) (Hz) (Hz) ™) v v Density
% mD mD % mD mD glec
(Arab (A 3)
CORE # 5 DEPTH INTERVAL (2549.00 to 2567.32 m)

43 2540.14 248 28 3.5 - - 2.830 Dol bu, Wkst-Pkst, hd, chky

44 2540.51 17.5 13. 15. - - - 2875 Dol bu, Wkst-Phkst, hd, clesed frac, anhy nedule

45 25490.80 1.8 1.4 1.6 - - - 2.888  Dol, bu, Wkst-Pkst, hd, anhy nodule

48 2550.27 22.0 51. 55. - - 2.828 Dol bu, Wkst-Pkst, hd, chky

47 2550.50 12.8 033 042 - - 2.820  Dol, bu, Wkst-Pkst, hd

45 2550.93 283 32 ar. - - 2.824 Dol bu, v gr, p p vug, hd, chiy

40 2561.19 17.0 53 6.2 - - - 2.860 Dol bu, vif gr, hd, p p vug. anhy

50 2551.58 228 83 10. - - - 2.803  Dol, bu, vi-fgr, hd

51 2551.91 16.8 12 4. - - - 2.807  Deol, bm, v gr, hd

s2v 255208 - - - 141 40 47 2824  Dol, brm, Wkst-Pkst, hd

52 2552.06 14.6 - - - - - 2821 Dol, bm, Wkst-Pkst, hd (NPP)

53 255237 74 24 25 - - 2820 Dol, brm, Wkst-Pkst, hd

54 255263 18.2 43. 48, - - 2.818 Dol b, Wkst-Pkst, vug, hd, chipped

55 2553.12 135 21. 24 - - 2820 Dol brn, Wkst-Pkst, vug, hd

58 2553.46 8.2 42 4.5 - - 2821 Dol, brm, Wkst-Pkst, hd

57 2552.81 2.0 25 20 - - 2838 Dol, bm, Wkst-Pkst, hd, styl

58 2554 18 0.6 18 21 - - 2838 Dol, bm, Wkst-Pkst, hd, styl

58 255454 1.8 18 1. - - - 2.820 Dol brn, Wkst-Pkst, hd, carb, closed frac

80 2554.90 8.3 10 1. - - - 2821  Dol, brm, Wkst-Pkst, hd

81 2555.07 127 0.88 1.0 - - - 2818 Dol, bu, Wkst-Pkst, hd, chky

62 255525 14.7 047 0.58 - - - 2820 Dol. bu, Wkst-Pkst. hd, chky

63 255582 5.3 0.46 D52 - - - 2818 Dol. bu, Wkst-Pkst. hd

B4 2556.14 281 ar. 42 - - - 2.820 Dol bu. Pkst-Grst. hd. p p vug

B85 2556 40 18.8 15 17. - - - 2857 Dol bm, Pkst-Grst. hd, p p vug

66 2556 86 187 52 6.1 - - - 2827 Dol bu, Pkst-Grst. hd

Yoo 095 9 o3 5l Jol> (S 5 2lgl (JHS elgl slaojlail o) o )V FUSS

1y



Yoot Yo 90 gmibivbiis 20 3 (6 54iry Aolibiabyn = ..y 3 LTS (5o g sicky o5 39 e 3)) VY (o0 5

Horizontal Permeability Histogram Porosity Histogram
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Horizontal Permeability (Air), mD Helium Porosity, %
Core 586 Median Value ¢ G4smD Core 586 Median Value 157%
Depth isa:i;ﬂ;n 258546 m Arithmetic average  © 23.90 mD Depin 2540.00 10 2505.46 m Arthmetic average 151%
Formation oA D Formation Arab (A 3)
Field :EIS\B . Field Balal
Wwell . Cum. Capacity — Well BL-31 Cum. Capacity —
Company EIf Petroleum Iran Cum. Frequency —_— Company EIf Petroleum Iran Cum. Frequency —
Fig. AR 3 Fig. AR 2

Grain Density Histogram

Cumulative Frequency

Frequency, %

&

Grain Density, glcc (Horizontal Samples)

Cores, : 586 Median Value 283 glec
Depih : 254900 to 258546 m Arithmetic average - 284 glec
Formation : Arab (A 3)

Field : Balal

well © BL-31

Company : Elf Petroleum Iran Cum. Frequency _—

Fig. AR 4
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Schlumberger  website:  www.slb.com.
(06.2017)
Schlumberger “ DSI Dipole Shear

Imager”, www.slb.com.
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geology.blogfa.com/post/13
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