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Abstract
In this paper, ALFA-TEMP-CFS SPINNER logs were carried out in a well-A at a Libya oil field. The intervention 

objectives were to identify the production profile across the perforation intervals, determine casing integrity,  evaluate 
any flow behind the casing to identify any source of leakage within the wellbore and evaluate the cross-flow profile 
(if any), under shut-in conditions. The data was acquired through the interval from 9,800 to 10,144 ft.MD. The 
interpretation results indicated that there is formation activity and a possible casing leak is detected within the interval 
10,051 – 10,058ft. In addition, the pressure and temperature at 10,082 ft. MD under shut-in long term 3,446.8 psi, 
flowing low rate 3,394.3 psi and Flowing High rate 3,386.0.  Moreover, the PLT calculation was determined by KAPPA 
Ea. MERAUD utilizing water hold-up sensor with 0-5% (air) and 100% (water) calibration values with correlation for 
the water-hydrocarbon vertical producer as well as PVT data provided by the client. Spinner data shows a huge 
production rate across the two bottom perforations with approximately equal rate distribution. The qualitative water 
hold-up analysis demonstrates a very weak hydrocarbon response across perforation interval number 6 and drastic 
hydrocarbon presence across interval 5 with almost equal rates as mentioned above. Across production zones 
above perforation, interval number 5 and 6 water hold-up shows a response change towards hydrocarbon with a 
production rate of 30% from the total value only. KAPPA calculation results match with qualitative data analysis. In 
addition, the Temperature and Spectral Noise tool confirmed PLT sensor results. According to the flowing ALFA and 
Temperature data, there is approximately equal production from PERF5 and PERF6. Long-term-shut-in temperature 
shows the same heated gradient within the interval 11,814 – 11,840ft this might be associated with through formation 
communication between the bottom water saturated reservoirs, this job has been completed successfully by PETECS 
company (www.petecs.com).
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Introduction
Alfa-temp-cfs spinner logs were recorded in well A-05 on 25th – 

26th and 29th January 2020, across the Barremian S st. formation under 
2 production conditions (32/65 & full choke) and time-lapse shut-in 
conditions. The time-lapse shut-in survey was done after 15 min, one 
and two hours after closing the well [1].  The intervention objective 
was to identify the production profile across the perforation intervals, 
to determine casing integrity and to evaluate any flow behind casing 
[2]. The data was acquired through the interval from 11,530 to 11,852 
ft MD. This report details the Alfa-Temp-Cfs Spinner interpretation 
results and main findings of the flow geometry [3]. The main objective 
of Alfa-Temp-Plt in this well is to:

•	 To evaluate the production profile across the perforation 
intervals.

•	 To evaluate the cross-flow profile (if any), under shut in 
conditions. 

•	 To evaluate the presence of behind casing channeling. 

•	 To identify any source of leakage within the wellbore.

Alfa-temp log interpretation results

Two flowing passes were done under different choke sizes (32/65 
and full choke), three transient passes (short-term shut-in) and a long-
term shut-in survey [4]. The shut-in and flowing temperature surveys 
were carried during down passes at a speed of 15 ft/min. ALFA data was 
performed during up-pass stationary measurements for 40 seconds at 
each station as per the sequence of events in the attachment chapter [5]. 
The data is of good quality and shows good Repeatability throughout 
the whole survey [6]. Data was correlated using CCL across tubing with 
completion items provided (Table 1).

Job Performance

Alfa-temp log main findings

•	 Cross flows/channelings and behind-casing formation 
activities (Table 2) [7].

•	 Slower relaxation of transient temperatures and localized 
high amplitude Noise data associated with behind casing formation 
activity within the interval 11,694-11,700ft and channeling through 
behind casing towards the top perforation.  

•	 There is no temperature anomalies and specific localized 
noise across top water saturated formation within 11,655-11,688ft 
which suggests no formation activity and no crossflow or channeling.  

•	 Temperature matching below the depth 11,838ft in all 
good conditions and no localized noise suggest there is no behind 
casing channeling and inside wellbore fluid flow [8]. CFS spinner data 
confirms no fluid flow below the depth of 11,838ft. 

•	 Formation activities/Production intervals from ALFA-
TEMP data
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•	 11,694-11,700ft – Behind casing formation activity [9]. 
Detected from ALFA (localized high amplitude noise) and Temperature 
data. 

•	 11,715-11,720ft – across PERF1 formation activity. Detected 
from ALFA (localized high amplitude noise) and Temperature data 
[10]. 

•	 11,727-11,730ft and 11,733-11,739ft - across PERF2 
formation activity. Detected from ALFA (localized high amplitude 
noise) and Temperature data.

•	 11,748-11,762ft – across PERF3 formation activity. Detected 
from ALFA (localized high amplitude noise) and Temperature data.

•	 11,771-11,780.5ft – across PERF4 formation activity. Detected 
from ALFA (localized high amplitude noise) and Temperature data.

•	 11,806.5-11,817.5ft – across PERF5 formation activity. 
Detected from ALFA (localized high amplitude noise) and Temperature 
data [11].

•	 11,820-11,833.4ft – across PERF6 formation activity. Detected 
from ALFA (localized high amplitude noise) and Temperature data.

•	 PLT calculation was done in KAPPA EMERAUD using 
water hold-up sensor with 0-5% (air) and 100% (water) calibration 
values with correlation for the water-hydrocarbon vertical producer as 
well as PVT data provided by the client [12]. Spinner data shows a huge 
production rate across the two bottom perforations with approximately 
equal rate distribution. Qualitative water hold-up analysis shows a very 
weak hydrocarbon response across PERF6 and drastic hydrocarbon 
presence across PERF5 with almost equal rates as mentioned above 
[13]. Across production zones above PERF5 and PERF6 water hold-
up shows a response change towards hydrocarbon with a production 
rate of 30% from the total value only. KAPPA calculation results match 
with qualitative data analysis [14]. In addition, PLT sensor results were 
confirmed by the Temperature and Spectral Noise tool. According to 
the flowing ALFA and Temperature data, there is approximately equal 
production from PERF5 and PERF6. Long-term-shut-in temperature 
shows the same heated gradient within the interval 11,814 – 11,840ft 
this might be associated with through formation communication 
between the bottom water saturated reservoir, PERF6 and PERF5 
intervals [15]. In addition, there is no fast-transient temperature 

relaxation towards the geothermal gradient between the PERF5 and 
PERF6 that suggests communication between these intervals. Based 
on the above-mentioned points it was decided to use production 
distribution outputted from the KAPPA EMERAUD [16].

•	 Fracture/ Matrix flow: Theoretically, a big-size aperture 
(fracture) creates low-frequency noise and a small-size aperture 
(matrix) high-frequency noise [17]. In the downhole condition, 
everything is complicated, and it is not possible to differentiate micro-
fractures from matrix flow [18]. High permeable fractures/faults can 
be differentiated from matrix flow by integration of PLT-TEMP-ALFA 
qualitatively. In this particular well a based on the integrated data 
package no high permeable fracture/fault flow is detected [19].  

Well Bore Flow

The spinner flow meter was calibrated in intervals 11,551.9-11,570.4 
ft. (multiphase flow zone) and 11,831.6 11,839.5ft (no flow zone) [20]. 
The calibration was done in 7” casing and 2 7/8” tubing. The calibration 
cross-plot is shown below in figure and calibration parameters in the 
Table 3. Based on production logging results, the total Production rate 
was 2,879.5 STBPD with 34% of WC (at surface condition) when the 
well was at full choke production [21]. The main production interval is 
11,807-11,816.8ft with around 59% of the total production value [22]. 
A detailed distribution determined by CFS is shown in Table 4.

Based on production logging results, the total Production rate was 
2,170.9 STBPD with 51% of WC (at surface condition) when well was 
at 32/65 choke production. Main production intervals are 11,806.6-
11,814.3ft and 11,820.9-11,824.8ft with around 77% of total production 
value [23]. A detailed distribution determined by CFS is shown in 
Table 4.

Alfa-temp (high & low production) – inflow zone (Figure 1)

Alfa-temp-spinner (high & low production) (Figure 2)

Alfa-temp-spinner (high & low production) – zoom – top zone 
(Figure 3)

Alfa-temp-spinner (high & low production) – zoom – bottom zone 
(Figure 4)

Alfa-Temp (Shut-In) (Figure 5)

Run# Survey CCL PRES TEMP CFS ALFA YW
1 Flowing good good good good good good
2 Transient good good good good good good
3 SHUT-IN good good good good good good

Table 1: Data Quality.

Well Condition Log Abbreviation
SHUT-IN Alfa-temp-pres-ccl-yw SI
Low Flow Rate (32/65) Alfa-temp-pres-ccl-yw LF
15 min after SHUT-IN (Transient) Alfa-temp-pres-ccl-yw T1
1 hour after SHUT-IN (Transient) Alfa-temp-pres-ccl-yw T2
2 hours after SHUT-IN (Transient) Alfa-temp-pres-ccl-yw T3
High Flow Rate (Full Choke) Alfa-temp-pres-ccl-yw HF
High Flow Rate (Full Choke) Cfs spinner CFS_high_flow
Low Flow Rate (32/65) Cfs spinner CFS_low_flow

Table 2: Job Performance.
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Production distribution according to CFS data (High Rate – Full choke)
Top Bottom RU Working 

Thickness,H
Oil (Res. 

Cond)
Oil (Surf. 

Cond)
Oil Gas Water (Res. 

Cond)
Water (Surf. 

Cond)
Water Production 

Profile
Production 

Profile
ft ft  ft bpd stbd % Mscf/d bpd stbd % bpd %

11,716.6 11,720.0 Barremian S st. 3.4 211.0 164.1 100.0 96.5 0.0 0.0 0.0 211.0 6.1
11,728.0 11,739.0 Barremian S st. 11.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
11,748.0 11,762.0 Barremian S st. 14.0 559.2 435.1 100.0 255.9 0.0 0.0 0.0 559.2 16.1
11,767.0 11,780.0 Barremian S st. 13.0 145.5 113.3 100.0 66.6 0.0 0.0 0.0 145.5 4.2
11,807.0 11,816.8 Barremian S st. 9.8 1,276.5 993.5 61.8 588.2 788.4 745.0 38.2 2,064.9 59.4
11,820.9 11,824.8 Barremian S st. 3.9 249.9 194.5 50.2 115.6 247.7 234.1 49.8 497.5 14.3

             
Below HUD   ~ ~ ~ ~ ~ ~ ~ ~ ~

Total    2,442.1 1,900.5  1,122.8 1,036.0 979.0  3,478.1 100.0

Table 3: Production distribution according to CFS data (High Rate – Full choke).

Production distribution according to CFS data (Low Rate – 32/65 choke)
Top Bottom RU Working 

Thickness,H
Oil (Res. 

Cond)
Oil (Surf. 

Cond)
Oil Gas Water (Res. 

Cond)
Water (Surf. 

Cond)
Water Production 

Profile
Production 

Profile
ft. ft.  ft. bpd stbd % Mscf/d bpd stbd % bpd %

11,716.6 11,720.0 Barremian S st. 3.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
11,728.0 11,739.0 Barremian S st. 11.0 279.3 218.1 0.0 128.2 0.0 0.0 0.0 279.3 11.0
11,748.0 11,762.0 Barremian S st. 14.0 236.2 184.5 100.0 108.5 0.0 0.0 0.0 236.2 9.3
11,767.0 11,780.0 Barremian S st. 13.0 59.0 46.1 100.0 27.1 0.0 0.0 0.0 59.0 2.3
11,806.6 11,814.3 Barremian S st. 7.7 572.8 447.4 55.8 265.4 454.1 429.1 44.2 1,026.9 40.5
11,820.9 11,824.8 Barremian S st. 3.9 213.3 166.6 22.9 101.6 718.8 679.2 77.1 932.0 36.8

Below HUD   ~ ~ ~ ~ ~ ~ ~ ~ ~
Total    1,360.6 1,062.6  630.7 1,172.8 1,108.3  2,533.4 100.0

Table 4: Production distribution according to CFS data (Low Rate – 32/65 choke).

Figure 1: ALFA-TEMP (High & Low Production) – Inflow Zone.
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Figure 2: ALFA-TEMP-SPINNER (High & Low Production).

Figure 3: ALFA-TEMP-SPINNER (High & Low Production) – Zoom – Top Zone.
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Figure 4: ALFA-TEMP-SPINNER (High & Low Production) – Zoom – Bottom Zone.

Figure 5: ALFA-TEMP (SHUT-IN).
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Figure 6: SPINNER (High & Low Production).

Figure 7: SPINNER (High & Low Production).
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Spinner (high & low production) (Figure 6)

Spinner (high & low production) (Figure 7)

Conclusions
The total Production rate was 2,879.5 STBPD with 34% of WC 

(at surface condition) when well was at full choke production. Main 
production interval is 11,807-11,816.8ft with around 59% from total 
production value. According to the water hold-up data water is being 
produced from the intervals 11,807-11,816.8ft and 11,820.9-11824.8ft 
bottom perforation intervals. A detailed distribution determined by 
CFS is shown in the table 3.

•	 The total production rate was 2,170.9 STBPD with 51% of WC 
(at surface condition) when well was at 32/65 choke production. Main 
production intervals are 11,806.6-11,814.3ft and 11,820.9-11,824.8ft 
with around 77% from total production value. According to the water 
hold-up data water is being produced from the intervals 11,806.6-
11,814.3ft and 11,820.9-11,824.8ft bottom perforation intervals. A 
detailed distribution determined by CFS is shown in the table 4. 

•	 Temperature and Noise data show behind casing formation 
activity within the interval 11,694-11,700ft.

•	 No behind casing channeling/crossflow is detected above 
perforation intervals from the top water saturated formations.

•	 No behind casing channeling/crossflow is detected below 
perforation intervals from the bottom water saturated formations.

•	 No wellbore fluid flow is detected below 11,838ft. No plug 
integrity issue.

•	 The pressure and temperature at 11,716 ft MD under shut in 
(long term), low production and high production are as follows: 

•	 Shut in (long term): 5,013.7 psi and 265.2 degF

•	 Flowing (32/65): 4,127.1 psi and 267.5 degF

•	 Flowing (Full choke):  3,843.8 psi and 267.8 degF
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