Flow Scan Imager Study
N
Vasal East Field

SPWLA India
17" September 2010
Mumbai



About Vasal East Field

12 Wells

10 producers, 2 Injectors
Production: 7000 Bopd
Oil column: 30m

Gas Column: 40m

FSI recorded in four wells
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Why Flow Scan Imager (FSI)?

In HA/HZ Wells
Very complex down-hole flow regimes: Stratifiedi & flow etc
Segregation of fluids along the cross-section efldbre-hole

Conventional PL Tools inadequate to map the mudisghflow



FSI Tool Sensors

Mini Spinners: 5
DEFT Probes: 6

GHOST Probes: 6



Flow Scanner

GHOST

DEFT



DEFT Principle

DEFT




GHOST Principle
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FSIin VSEA-3H, VSEA-6H, VSEA-1ZH,
VSEA-15H

FSI has been run with the objective of finding onaj
hydrocarbon/water producing intervals and produncpoofile
of drain holes.

Appropriate tool strings lowered keeping in miime ttype of
completions in each well.

Results indicate segment-wise contribution indhen-hole.

Results also vindicate the integrity of completion



VSEA-3H Well Completion



Sequence of Events

S| Tractored Down to 3404 m

*40/64" Passes recorded in interval 2970 — 3420
[@ 600 fph (down pass) & @ 1500 fph (up pass)]

» 32/64" Passes recorded in interval 2970 — 3420
[@ 600 fph (down pass) & @ 1500 fph (up pass)]

 WFL stations during down pass



VSEA#3H (40/64” Choke) Mini Spinners



VSEA#3H (40/64” Choke) DEFT Probes



VSEA#3H (40/64” Choke) GHOST Probes



VSEA#3H (40/64” Choke) Hold-up view



VSEA#3H (40/64” Choke) Flow Rates



VSEA-3H-40/64" (SS-1V)



VSEA#3H (32/64” Choke) Flow Rates



VSEA#3H Computed Zone Rates

32/64" 40/64"

Interval Qw Qo Qg Qw Qo Qg

2995-3052 4.9 0 15,504 0 0 16,078
3060-3106 46.5 79.8 11,822 49.2 99.8 16,016
3125-3215 0 0 19,228 84 0 20,634
3235-3370 21.8 0 29,800 0 30.3 43,796
3375-3420 1.2 0 2,473 0 51.6 2,032
Below 3427 172.6 263.2 6609 504.8 231.3 8,844
Total 247 343 85,436 638 413 | 107,400
Measured Rates 40/64" choke 675 409 119,763




Flowing Pressure

VSEA-3H

Flowing Pressure psi

Depth m 32/64“ choke 40/64" choke
3006 1717 1700
3070 1718.5 1704
3123 1719 1706
3233 1721 1707
3273 1721.5 1708







VSEA-6H Well Completiol



Sequence of Events
*RST-FSI Tractored Down to 3200m.

*Flowing Passes recorded in interval 2760 — 3215

(@ 1200 fph (down pass) & @ 1500 fph (up pass)  with RST SIGMA]

* Flowing Passes recorded in interval 2760 — 3215

(@ 1500 fph (down pass) with WFL stations & @ 250 fph (up pass) with RST TPHL]

e Shut-in Passes recorded in interval 2760 — 3215

[@ 1200 fph (down pass) & @ 1500 fph (up pass) with RST SIGMA]



VSEA#6H (40/64” Choke) Mini Spinners



VSEA#6H (40/64” Choke) Hold-up view



VSEA#6H (40/64” Choke) Flow Rates



VSEA#G6H (40/64” Choke) Well View



VSEA-6H-40/64" (SS-3)



VSEA#6H Zone Rates

VSEA-6H
nterval 32/64" 40/64" (06.07.2010)
Qw | Qo | Qg Qw Qo Qg
2788.3-2871.0 - - - 383 26 6908
2883.8-2892.4 - - - 0 81 19920
3005.0-3013.1 - - - 45 150 8488
3060.6-3066.8 - - - 69 249 9313
3117.2-3207.5 - - - 354 243 13508
Total - - - 851 749 61769
Measured Rates 40/64" choke (11.04.2010) 805 711 77035




VSEA-1ZH Well Completiol



Sequence of Events

*RST — FSI Tractored Down to 2560 m.

*40/64” Flowing Passes recorded in interval 2140 — 2560m

[@ 1200 fph (down pass) & @ 250 fph (up pass) with RST TPHL]

» 40/64" Flowing Passes recorded in interval 2140 — 2575m

[@ 1200 fph (down pass) with WFL stations & @ 1500 fph (up pass) with RST SIGMA]

«32/64” Flowing Passes recorded in interval 2140 — 2575m

[@ 1200 fph (down pass) & @ 1500 fph (up pass) with RST SIGMA]



VSEA#1ZH (40/64” Choke) Mini Spinners



VSEA#1ZH (40/64” Choke) Flow Rates



VSEA#1Z7H (32/64” Choke) Flow Rates



VSEA#1ZH Zone Rates

32/64" 40/64"
Interval
Qw Qo Qg Qw Qo Qg

2170.3-

2206.8 0.0 0.0 16171.7 0.0 0.1 22724.7

2222.3-

2314.8 0.0 61.9 10535.3 0.0 171.2 19450.2

2330.1-

2445.8 0.0 239.0 7852.1 373.8 292.6 7363.3

2455.1-

2552.0 0.0 167.3 3138.9 171.2 283.7 3195.3

2567.1-

2660.3 288.0 181.0 3166.0 296.0 118.0 8383.0
Total 288.0 | 649.1 | 40864.1 841.0 865.5 61116.4
Measured Rates 40/64" choke 788.0 806.0 93779.0




VSEA-1zH

Flowing Pressure psi

Depth m 32/64” Choke 40/64” Choke
2190 1704 1687
2266 1705 1689
2380 1705 1690
2520 1706 1690







VSEA-15H Well Completio



Well Completion

*Bassein Top: 3951mdKB (1699m TVDSS)
*GOC: 4075 mdKB (1719m TVDSS)
*Perforation in 7” liner: 4142-4153m (1729.8-1731.6m TVDSS)

7" liner was not cemented and completed with 4 ECPs



Sequence of Events

» Deviated Producer (Max Dev ~ 80°)
*FSI run to establish major gas entry through the perforated interval
*FSI Tractored Down to 4182 m.
18 Hour shut-in pass recorded in interval 3900 -4168 m
[@ 900 fph (up/dn) & 2 hrs, 4 hrs Shut-in passes in 4100 — 4160m]
*Flowing Passes recorded in interval 3901 — 4175 m

[@ 900 /1200 fph (down pass) & @ 900/1500/1800 fph (up pass)



VSEA#15H Temperature Shut-in Pass




VSEA#15H Flowing Temperature

No cooling effect observed
during flowing survey
because flowing fluid
masking the feature

Step changes in temperature
/ gradient against ECPs









VSEA#15H Flow rates



VSEA#15H Flow rates

Measured Vs Computed Rates

Interval Qw Qo Gas
4142-4153.5 (Measured) 115 758 178167
4142-4153.5 (Computed) 153 765 137450
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1. The rates computed by FSI are comparable wittaceir

production rates.

2. Use of FSI has facilitated calculation of segrmeise

contribution in the drain-hole section.

3. Multi-bean study carried out in wells VSEA-3H, K&-

1zH suggests that water cut is sensitive to drawdow



4. Integrity of completion in wells VSEA-3H, 6H@&dzH is
good whereas in well VSEA-15H, the ECP is leaking.

5. It emerges that completion with sliding sleeva Ietter

option.

6. Usage of perforated tubings in the heal sectiahef

drain-hole may be avoided.



Thank You



