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Abstract 

168 core samples data of two production wells in the Baltim North field were 
used to identify the complex discrepancies in reservoir pore geometry which 
governing the Abu Madi reservoir fluid flow properties. Permeability predic-
tion from well logs is significant goal when the core data is rarely available in 
most cases because of its expensive cost. The hydraulic flow unit approach 
was used to classify reservoir rocks according to its pore aperture size in the 
cored wells. The predicted permeability was calculated from core porosity 
and core permeability relationship for each flow unit. The difference between 
Neutron porosity and Density porosity was recognized to distinguish differ-
ent hydraulic flow units. The higher difference indicates higher quality flow 
unit and vice versa. For model’s verification the predicted permeability was 
plotted against the laboratory measured permeability in all studied wells and 
shows highly matching. 
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1. Introduction 

Baltim Fields are one of the gas fields in the offshore Nile Delta [1]. They were 
discovered by IEOC in 1993 through well Baltim East-1 and in 1995 through 
well Baltim North-1. The field has been developed by 12 production wells in Bal-
tim east field and 7 wells in Baltim North field. The production in Baltim fields 
is obtained from Abu Madi Formation of the late Messinian age. The strati-
graphic units of the Neogene-Quaternary succession of the study area, which was 
recognized by El Heiny [2] are shown in Figure 1. 
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Figure 1. Schematic stratigraphic column of Baltim Field, Nile Delta [2]. 

 
Permeability is an essential parameter for hydrocarbon production perfor-

mance. Permeability prediction in un-cored wells is still a great challenge. Many 
correlations have been constructed in literature to link this parameter to con-
ventional downhole measurements and petrophysical properties. None of the 
current available open hole logs can predict the permeability value, even the 
most advanced NMR logging tool. 
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There are many ways for rock classification into flow units. Among them, 
there are two famous approaches for the rock typing, Flow Zone Indicator (FZI) 
and Winland equation (r35). 

Amaefule, et al. [3] used FZI as a new practical and theoretical based technique 
to identify and characterize units with similar pore throat geometrical attributes 
(hydraulic units). This technique has a wide variety of practical field application 
for both cored and uncored wells and for permeability prediction in uncored wells. 

Gunter, et al. [4] used Winland equation for rock typing and permeability es-
timation in carbonate and complex systems. They used Winland equation spe-
cific because in many reservoirs the shape of well log-based water saturation 
versus depth and shape of pore throat radius versus depth are similar, in hydro-
carbon column, departures in those two curves can be significant to understanding 
reservoir zonation. 

Yangfan, et al. [5] established classification and evaluation chart with r35, 
permeability and porosity for limestone gas field. Dissolution is the most signif-
icant factor, which influences the heterogeneity of the reservoir. The reservoir 
classification and evaluation chart of r35 could help to evaluate the reservoir 
physical properties intuitively and efficiently. The aim of the present study is to 
apply, pore throat radius (r35) concept (Winland equation) to discriminate re-
servoir flow units in cored wells side by side with application differences calcu-
lated between Neutron & Density porosity curves to predict permeability in 
non-cored wells. The subdivision of Abu Madi reservoir rock into flow units by 
use of Neutron-Density curves was very helpful for permeability prediction in 
the non-cored wells. 

2. Methodology 

The workflow was started from Core data (Step-1) because it is the most accu-
rate way for permeability determination. The Abu Madi reservoir rock was sub-
divided into flow units using pore throat radius (r35) concept [6] Equation (1): 

( )0.45r35 2.665 K= Ø                       (1) 

Density and Neutron logs are porosity tools present in almost all the studied 
wells. Total porosity was estimated from Equation (2): 

( )t N D 2= +Ø Ø Ø                        (2) 

The difference between Neutron and Density porosities indicates the quality 
of the sand reservoirs (in oil and wet gas reservoirs only as the dry gas has a di-
rect effect on both density and neutron curves). The N-D porosity difference is a 
function of a certain reservoir flow unit. (Step-2) 

A new log flow unit (LFU) was plotted along the reservoir thickness in all stu-
died wells (cored and un-cored intervals) and correlated with the core flow units. 
The permeability was predicted for the reservoir section using complete log flow 
units (LFU) and the core permeability equation for each flow unit [1]. The pre-
dicted permeability was correlated with the core permeability against the core 
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interval “Step-2, Figure 2”. 
The flow unit was determined from the Neutron-Density porosity relation 

and then permeability was predicted based on core flow unit equations. The 
wells production data (dynamic data) were used to checkup the predicted per-
meability in the un-cored wells. “Step-3, Figure 2”. 

2.1. Log Data 

Four wells were selected for the present study (Baltim North-1, Baltim North-2, 
Baltim North-5th and Baltim NE-1). In these wells, GR, Resistivity, Density and 
Neutron logs are available. In wells BNE-1, BN-2 and BN-5th core data of the 
Abu Madi reservoir (Level III main) was available, but Baltim North-1 well was a 
logged but uncored well. Two cored wells Baltim North-2 and Baltim North-5th 
were used to generate permeability-porosity equations (R2 = 65, 60, 48 and 72) 
and they were tested against the core interval in Baltim NE-1 well and used to 
predict permeability in uncored well Baltim North-1. 

2.2. Available Core Data 

This study has been carried out using three cored wells, Baltim North-2, Baltim 
North-5th and Baltim NE-1. These cores coves level III Main. 

Core Sample Preparation 
1) Core cutting 
One and half inch plugs were cut both parallel every 25 cm and perpendicular  

 

 
Figure 2. Workflow for core-log integration, flow unit’s estimation from density-neutron and permeability prediction in the 
un-cored wells. 
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to the core bedding every one meter through the core intervals. The plug sam-
ples were trimmed to produce right cylinders, and the trims labelled and boxed 
for subsequent use. 

2) Core cleaning and drying 
The plug samples were cleaned in hot refluxing solvents (Toluene and Me-

thanol) and dried in a regular oven at 105oC [7]. Toluene is used to remove all 
hydrocarbons from the plug. The plug was hydrocarbon free when it has no flu-
orescence gold color under UV-light. Methanol is used to remove the salt from 
the plugs, the cleaning process was complete when silver nitrate (as indicator) 
does not react with the solvent (Methanol), which means that the solvent no 
longer has any salts. The porosity, permeability and density were measured by 
methods adopted by [8] [9]. 

3. Results and Discussions 

3.1. Flow Unit Concept 

Winland approach has been used for reservoir classification and flow prediction. 
Flow unit is defined as the characterization of the reservoir rock into units, 
which has uniform pore throat size distribution and similar flow performance. 
Flow Unit is the final product of the effect of digenetic processes [10] [11]. Pore 
throat radius (r35) is calculated according to the Winland Equation (3) [12]: 

log r35 0.732 0.588log 0.864log phik= + −              (3) 

Martine et al. (1997) [13] used r35 to identify four reservoir flow units: 
1) mega-port flow unit, where r35 is higher than 10 µm (FU4); 
2) macro-port flow unit where r35 ranging between 2 and 10 µm (FU3); 
3) meso-port-flow unit whose r35 is between 0.5 and 2 µm (FU2); 
4) micro-port flow unit that has r35 less than 0.5 µm (FU1). 

3.2. Reservoir Flow Units 

Based on the r35 (Winland equation), the Baltim reservoir (level III main) in 
Baltim North-5th well was subdivided into three flow units against depth. Flow 
units FU4, FU3 and FU2 (Table 1 & Figure 3). Each FU has uniform pore throat 
size distribution and similar flow performance regarding its position in the well 
or in the field (Table 2). 

In well Baltim North-2 the reservoir (level III main) was subdivided into four 
flow units against depth FU4, FU3, FU2 and FU1 (Table 3 & Figure 4). 

Each FU has uniform pore throat size distribution and similar flow perfor-
mance regarding its position in the well or in the field (Table 4). 

3.3. Porosity-Permeability Relationships 

The porosity and permeability from two cored wells (Baltim North-5th and Bal-
tim North-2) was discriminated based on the flow units. The core porosity was 
plotted versus core permeability for each flow unit in the two wells and the rela-
tion was established (Figure 5). 
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Table 1. Using Winland equation for r35 calculation in the Baltim North-5st well. 

SAMPLE 
NUMBER 

DEPTH 
(m) 

NITROGEN 
PERMEABILITY mD 

HORIZONTAL 

HELIUM 
POROSITY 

% 

R35 
µm  

1 4898.02 14.74 19.26 2.0 

FU4 

4 4898.32 299.45 20.86 11.2 

5 4898.52 460.50 26.84 11.6 

6 4898.79 361.57 26.42 10.2 

7 4899.03    

9 4899.28 1439.37 26.54 22.8 

10 4899.70 280.77 27.20 8.6 

11 4899.82 308.93 22.64 10.6 

12 4900.03 576.53 23.44 14.8 

13 4900.27 199.89 25.70 7.4 

14 4900.53 63.86 25.18 3.8 

15 4900.83 1119.81 26.34 19.8 

16 4901.03    

17 4901.30 697.90 25.02 15.7 

18 4901.53 328.47 22.74 11.0 

19 4901.81 70.82 21.92 4.6 

20 4902.12 88.64 21.75 5.3 

21 4902.27 479.67 25.10 12.6 

22 4902.52 237.51 23.97 8.6 

23 4902.77 202.02 24.35 7.8 

24 4903.02 118.75 22.36 6.1 

25 4903.30 365.38 25.11 10.7 

26 4903.63 513.59 24.61 13.3 

27 4903.82 284.80 24.93 9.3 

28 4904.05 544.11 26.07 13.1 

30 4904.52 221.17 24.79 8.1 

32 4905.03 55.14 21.83 4.0 

33 4905.27 236.61 25.26 8.2 

34 4905.52    

35 4905.90 133.42 23.40 6.3 

36 4906.02 251.84 25.55 8.5 

37 4906.43 150.85 25.49 6.3 

38 4906.65 187.86 26.25 7.0 

39 4906.77 155.94 25.23 6.5 

40 4907.02 219.52 25.87 7.7 

41 4907.27    

42 4907.52 9.09 18.65 1.6 

43 4907.77 95.86 23.28 5.2 

 Av. 316.89 24.23 9.1  
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Continued 

S. N. 
DEPTH 

(m) 

NIT. PERM. 
mD 

HORIZONTAL 

H. 
POR. 

% 

R35 
µm 

  S.N. 
DEPTH 

(m) 

NIT. PERM. 
mD 

HORIZONTAL 

H. 
POR. 

R35 
µm  

44 4908.02 135.23 23.89 6.2 

FU-3 

 90 4918.52 59.44 25.23 3.7 

FU-3 

45 4908.32 33.75 22.33 2.9  91 4918.86 86.02 23.45 4.9 

46 4908.52 33.32 20.65 3.1  92 4919.18 589.56 27.08 13.3 

47 4908.80 22.74 21.37 2.4  93 4919.34 133.02 25.84 5.8 

48 4909.03 526.41 28.05 12.1  95 4919.72 42.86 22.59 3.3 

49 4909.44 41.25 22.14 3.3  96 4919.92 171.40 26.03 6.6 

50 4909.61 21.63 23.15 2.2  97 4920.07 45.60 25.20 3.1 

51 4909.77 172.51 27.32 6.4  98 4920.42 110.39 26.19 5.1 

52 4910.02 2.48 17.85 0.8  99 4920.52 108.56 26.13 5.1 

53 4910.28 43.65 25.45 3.0  100 4920.87 70.66 24.78 4.1 

54 4910.58 42.23 25.15 3.0  103 4921.02 72.01 24.16 4.3 

55 4910.77 9.45 23.99 1.3  104 4921.32    

56 4911.12     105 4921.55 508.96 28.96 11.5 

57 4911.33     106 4921.80 82.04 25.15 4.4 

58 4911.64     107 4922.05 127.73 25.80 5.6 

59 4911.82     108 4922.31 123.14 26.09 5.5 

60 4912.06 25.02 21.65 2.5  109 4922.57 69.07 25.69 3.9 

61 4912.27 311.76 24.89 9.8  110 4922.80 70.24 23.47 4.3 

62 4912.62 26.63 22.56 2.5  111 4923.18 0.21 17.35 0.2 

63 4912.77 54.84 24.60 3.6  112 4923.40 155.13 23.06 7.0 

64 4913.02 70.18 23.02 4.4  113 4923.57 540.85 26.92 12.7 

65 4913.27 2.34 19.79 0.7  114 4923.86 54.59 25.12 3.5 

66 4913.52 7.20 22.49 1.2   Av. 106.80 24.31 4.4  

68 4913.79 85.40 25.11 4.6        

69 4914.02 103.79 26.08 4.9        

70 4914.33 35.29 23.19 2.9  115 4924.10 7.46 24.53 1.1 

FU2 

71 4914.52 221.86 27.86 7.3  116 4924.36 7.90 22.99 1.2 

72 4914.80 108.26 26.46 5.0  117 4924.70    

73 4915.02 97.42 26.06 4.8  118 4924.81 1.22 20.30 0.5 

75 4915.32 79.63 24.69 4.4  119 4925.18 4.63 23.40 0.9 

76 4915.55 56.93 23.57 3.8  120 4925.31 2.45 21.85 0.6 

77 4915.81 36.48 21.82 3.1  121 4925.54 7.42 24.31 1.1 

78 4916.03 112.48 25.85 5.2  122 4925.83 2.37 22.17 0.6 

79 4916.43 96.56 25.22 4.9  123 Av. 4.78 22.79 0.9  

81 4916.52 251.37 27.60 7.9 
 

       

82 4916.92 47.72 24.34 3.3        
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Continued 

84 4917.03 16.98 23.49 1.9 

 

       

85 4917.26 51.75 25.76 3.3        

86 4917.54 30.26 24.79 2.5        

87 4917.92 82.82 25.75 4.4        

88 4918.17 339.12 27.15 9.6        

89 4918.28 621.82 28.59 13.1        
 

 
Figure 3. Flow unit’s identification in cored well Baltim North-5th. 
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Table 2. Average reservoir parameters for flow units in Level III Main in well Baltim North-5th. 

FU 
INTERVAL 
DEPTH (m) 

R35 
ӆm 

POROSITY 
% 

Horizontal 
Permeability md 

Vertical Permeability 
md 

Grain Density 
gm/cc 

FU4 4898.02 - 4907.77 9.1 24 308 172 2.68 

FU3 4908.02 - 4923.86 4.8 25 123 56 2.69 

FU2 4924.10 - 4925.83 0.9 23 5 2 2.71 

 
Table 3. Using Winland equation for r35 calculation in Baltim North-2 well. 

S.N. 
DEPTH 

(m) 

NITR. PERM. 
mD 

HORIZ. 

HEL. POR. 
% 

R35 
µm 

 S.N. 
DEPTH 

(m) 

NITR. PERM.  
mD 

HORIZ. 

HEL. POR. 
% 

R35 
µm  

1 3704.00    

FU-2 

53 3719.60 131.00 22.90 6.3 

FU-4 

2 3704.30    54 3719.90 179.00 22.90 7.6 

3 3704.60 1.64 16.00 0.7 55 3720.20 6.90 14.10 1.7 

4 3704.90 9.90 21.60 1.5 56 3720.50    

5 3705.20    57 3720.80 783.00 26.80 15.8 

6     58 3721.10 111.00 23.30 5.7 

7 3705.80 3.25 19.60 0.8 59 3721.40 93.90 22.00 5.4 

8 3706.10 4.21 22.90 0.8 60 3721.70 169.00 22.90 7.4 

9 3706.40 3.43 23.50 0.7 61 3722.00 349.00 24.30 10.7 

10 3706.70 1.26 19.20 0.5 62 3722.30 314.00 24.70 9.9 

11 3707.00 4.64 20.80 1.0 63 3722.60 70.00 22.60 4.4 

12 3707.30 3.78 19.60 0.9 64 3722.90 358.00 25.10 10.6 

13 3707.60 7.49 21.80 1.2 65 3723.20 771.00 26.10 16.1 

14 3707.90 8.89 22.80 1.3 66 3723.50    

15 3708.20 18.80 20.80 2.2 67 3723.80 602.00 26.90 13.5 

16 3708.50 0.57 12.70 0.4 68 3724.10 302.91 23.43 8.9  

17 3708.80 2.95 17.40 0.9 69 3724.40     

18 3709.10 0.76 15.80 0.4 70 3724.70     

19 3709.40 17.40 22.10 2.0 71 3725.00     

20     72 3725.30 0.17 10.10 0.3 

FU-1 

21 3710.00 5.94 21.40 1.1 73 3725.60 0.98 17.20 0.5 

22 3710.30    74 3725.90 1.14 19.30 0.5 

23 3710.60 12.10 21.40 1.7 75 3726.20 0.76 12.00 0.5 

24 3710.90 23.00 23.50 2.2 76 3726.50 0.10 12.80 0.2 

25 3711.20 7.35 21.70 1.2 77 3726.80 0.17 11.90 0.2 

26 3711.50 4.08 21.80 0.9 78 3727.10 0.08 11.60 0.1 

 Av. 7.07 20.32 1.1  79 3727.40    

      80 3727.70    
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Continued 

27 3711.80     81 3728.00    

 

28 3712.10 66.50 21.90 4.4 

FU-3 

82 3728.30 0.05 7.50 0.2 

29 3712.40 63.90 22.50 4.2 83 3728.60 1.64 18.50 0.6 

30 3712.70 69.50 22.00 4.5 84 3728.90 0.55 17.20 0.3 

31 3713.00 84.60 23.00 4.9 85 3729.20 0.06 8.90 0.2 

32 3713.30 59.40 22.50 4.0 86 3729.50 0.50 14.00 0.4 

33 3713.60 70.90 21.30 4.7 87 3729.80 0.38 15.20 0.3 

34 3713.90 96.50 21.70 5.5 88 3730.10 0.14 13.40 0.2 

35 3714.20 296.00 25.10 9.5  Av. 0.48 13.53 0.3  

36 3714.50 11.70 15.40 2.2       

37 3714.80 148.00 23.90 6.6       

38 3715.10 119.00 22.20 6.2 89 3730.40 7.14 20.70 1.3 

FU-2 
39 3715.40 10.40 17.40 1.8 90 3730.70    

40 3715.70 95.30 22.60 5.3 91 3731.00 9.47 20.60 1.5 

41 3716.00 45.20 21.00 3.7 92 3731.30 3.26 19.60 0.8 

42 3716.30 28.80 20.60 2.9  Av. 6.62 20.30 1.2  

43 3716.60 11.80 18.60 1.8       

44 3716.90 80.60 22.50 4.8       

45 3717.20          

46 3717.50 80.40 23.90 4.6       

47 3717.80 15.00 20.10 2.0       

48 3718.10 126.00 23.50 6.1       

49 3718.40 24.20 20.30 2.6       

50 3718.70          

51 3719.00 31.10 21.70 2.9       

52 3719.30 28.90 21.40 2.8       

 Av. 72.33 21.53 4.3        
 

Permeability was estimated for FU4 from Equation (4): 
7.7135E 09K = − ∗Ø                        (4) 

Permeability was estimated for FU3 from Equation (5): 
8.1834E 10K = − ∗Ø                        (5) 

Permeability was estimated for FU2 from Equation (6): 
4.46256E 06K = − ∗Ø                       (6) 

Permeability was estimated for FU1 from Equation (7): 
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Figure 4. Flow unit’s identification in cored well Baltim North-2 (Level III Main). 

 
Table 4. Average reservoir parameters for flow units in Level III main in Baltim North-2 
well. 

FU 
INTERVAL 
DEPTH (m) 

R35 
micro
meter 

POROSITY 
% 

Horizontal 
Permeability 

md 

Vertical 
Permeability 

md 

Grain 
Density 
gm/cc 

FU2 3704.6 - 3711.5 1.1 20.3 7.1 1.5 2.69 

FU3 3712.1 - 3719.3 4.3 21.5 72 16 2.68 

FU4 3719.6 - 3723.8 8.9 23.4 303 70 2.68 

FU1 3725.3 - 3730.1 0.3 13.5 0.48 0 2.72 

FU2 3730.4 - 3731.3 1.2 20.3 6.6 1.7 2.71 
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Figure 5. Porosity-Permeability relation using flow units in cored wells Baltim North-5th 
and Baltim North-2 (Level III Main). 

 
3.55213E 05K = − ∗Ø                        (7) 

Permeability was predicted (Synthetic curve) for the two cored wells (Baltim 
North-5th and Baltim North-2) against the core intervals from the previous equ-
ations and the result is in a good match with the core permeability (Figure 6 and 
Figure 7). 

3.4. Core-Log Integration 

Permeability prediction is still a great challenge in uncored wells. Flow units 
(FU) is the concept to relate permeability to porosity in cored wells, but the 
main challenge is how to define flow units in uncored wells. Generally, in case of 
oil or wet gas sand reservoirs, the separation between Density –Neutron curves 
reflect the quality of the sand. From the correlation between Flow Units and 
Density-Neutron logs in the cored well Baltim North-5th, the FU4 (which cha-
racterized by high porosity and high permeability) was correlate with the high 
Density-Neutron separation and the FU1 was correlate with the small separation 
(Figure 8). 

Based on this observation, Flow unit can be estimated (EFU) from the relation 
between porosity determined from petrophysical evaluation (Ø) and the differ-
ence calculated from Neutron porosity and Density porosity (Ø_N – Ø_D) in 
the two cored wells (Baltim North-5th and Baltim North-2). Indications for se-
paration between Density and Neutron using flow units are shown in Figure 9 
and Figure 10. 

EFU4 was defined from the Equation (8): 

( )EFU4 N D 0.002= − <Ø Ø                    (8) 

FUE3 was defined from the Equation (9): 
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Figure 6. Permeability prediction (Synth.) in the cored well Baltim North-5th. 
 

 
Figure 7. Permeability prediction (Synth.) in the cored well Baltim North-2. 
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Figure 8. Correlation between FU and density-neutron porosity in the cored well Baltim North-5th. 
 

 
Figure 9. FU estimation from the relation between Øcore and the difference between Ø-Neutron and 
Ø-Density (from logs), well Baltim North-5th. 

 

( ) ( )EFU3 N D 0.002, N D 0.042= − ≥ − <Ø Ø Ø Ø            (9) 

FUE2 was defined from the Equation (10): 

( ) ( )EFU2 N D 0.042, N D 0.11= − ≥ − <Ø Ø Ø Ø           (10) 

FUE1 was defined from the Equation (11): 
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Figure 10. FU estimation from the relation between Øcore and the difference between Ø_ Neutron and 
Ø_ Density (from logs), well Baltim North-2. 

 

( ) ( )EFU1 N D 0.011, N D 0.20= − ≥ − <Ø Ø Ø Ø           (11) 

3.5. Permeability Prediction in Non-Cored Wells 

Flow units have been determined from the difference between Neutron porosity 
and Density porosity and after that, the permeability was estimated from Equa-
tions (4)-(7) which used for permeability prediction in uncored wells by putting 
log porosity instead of core one. 

3.5.1. Verification of the Used Techniques 
The present technique was applied to estimate permeability in cored wells to be 
tested by the already laboratory measured from core data and the results were 
presented in Figures 11-14. 

3.5.2. Reservoir Production Behavior, Flow Unit,  
and Permeability Prediction 

The production behavior is very important to confirm the validation of FU esti-
mation and permeability prediction using the Density/Neutron porosity tech-
nique. The estimated FU from D/N porosity technique for the perforated reser-
voir interval in well Baltim North-1 showing that most of this interval is related 
to FU2 while in well Baltim North-5th was related to FU4. The estimated average 
permeability value in well Baltim North-1 was 9.0 mD while in well Baltim 
North-5th was 58.0 mD which indicate that oil production from Baltim North-5th 
higher than that from Baltim North-1. The actual production from un- cored 
well Baltim North-1 is lower than that from the cored well Baltim North-5th 
(Figure 15). 
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Figure 11. Comparison between Estimated FU and predicted permeability from Density-Neutron technique used and lab. Core 
data in well Baltim North-5th. 
 

 
Figure 12. Comparison between Estimated FU and predicted permeability from Density-Neutron technique and laboratory core 
data in well Baltim North-2. 
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Figure 13. Comparison between Estimated FU and predicted permeability from Density-Neutron technique used and core data in 
well Baltim North East-1. 
 

 
Figure 14. Estimated FU and permeability from Density-Neutron technique used for uncored well Baltim North-1. 
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Figure 15. Comparison between estimated FU, Permeability, and production in wells Baltim Norht-5th and Baltim North-1. 

4. Summary and Conclusions 

1) Based on the pore throat radius (r35) calculation, the Baltim reservoir (level 
III main) in Baltim North-5th well has been subdivided into three flow units: 
FU4, FU3 and FU2 while in Baltim North-2 well, it was subdivided into four 
flow units: FU4, FU3, FU2 and FU1. The impact of the grain density is very clear 
on the permeability while, FU1 is characterized by high grain density and low 
permeability, FU4 has low grain density and high permeability however, the to-
tal porosity has almost of the same value. Permeability was Laboratory measured 
(Synthetic curve) for the two cored wells (Baltim North-5th and Baltim North-2) 
against the core intervals and the obtained results are closely match with the 
predicted permeability using N/D porosity technique. From the correlation be-
tween Flow Units and Density-Neutron logs in the cored well Baltim North-5th, 
the FU4 was correlated with the high Density-Neutron separation, while the FU1 
was correlated with the small separation. 

2) Flow units have been estimated (EFU) from the relation between core po-
rosity and the difference between (ØN – ØD) in the two cored wells Baltim 
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North-5th and Baltim North-2. 
3) The estimated flow units from (ØN – ØD) were matched very close with 

the flow units from core measurements using Winland equation. 
4) The permeability was predicted in the uncored reservoir intervals by use of 

EFU. 
5) The estimated FU from D/N against the perforated interval in well Baltim 

North-1 showing that most of the interval is related to FU2 while in well Baltim 
North-5th was related to FU4. The average permeability value in well Baltim 
North-1 was 9.0 mD while, in well Baltim North-5th was 58.0 mD. 

6) The actual production from un-cored well Baltim North-1 was lower than 
that from the cored well Baltim North-5th. 
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