Improving Existing Perforations Efficiency
with P3 Dynamic Underbalance
Technigue Enhances Productivity

Case Study in Ras Budran Field; SUCO-GOS




Ras Budran Subsurface Overview £ Schlmberger

Reservoir Units
General Information
Matulla
Location: North Belayim offshore Area
Upper Raha
Middle Raha Discovery: 1978
Lower Raha 1t production: February 1983
oniell Offshore Facilities: 3 Offshore Plattforms (A, B, C)
Lower Unit I
) STOIIP: 830 MMstb
Unit UIIB N -
Unit UIIA Cum. Production: 294 MMstb
Unit 1A Recovery Factor: ~35%
Unit | -
Reservoir Data
ﬂﬂv c1a BS8b B1 A7 A1 N—ET

Reservoir Formation: Nubia, Raha, Matulla.

Formation Type: Sandstone, &Carbonate.

Formation depth: ~9500 ft

Reservoir thickness: ~ 2100 ft
Permeability: 40 - 340mD
Porosity: 9 - 15%

Oil Gravity (API1):19 — 26
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Development Oil Reserves in

s 378 5309

the Tight Sand of Nubian IIA

e e e

* As the challenges of Low Petro-Physical parameters (K ~ 40md, Phi ~11%,
NTG~35%). UIIA wasn’t considered a reservoir however it contain huge IOIP.

* UIIA was tested in wells Cla & B9 for short periods (17 and 3 days only)
because of very low productivity.

* Well RB-C4a, which drilled in 2018, is consider the first well produced
economically from UIIA (B-block)

* Encountered a challenged heavy crude in RB-C4a.

* Following the development plan to maximize oil recovery from the lower
reservoir units (Nubia UlIA) and develop bypassed oil reserves in Ul of block (A)

* Well RB-A7a was targeting Nubia IlA and Nubia | reservoirs in slightly higher
position compared to the original well.
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Geological Cross Section Passing Through RB-A7a Proposed Well



Ras Budran A7a
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4N Schlumberger

RB-A7a started production in September 2019 from
deeper reservoir unit (unit I). Followed by

additional perforation in January 2020 in unit lIA
The well showed steep decline reaching 50 bopd.

Re-Perforate the existing perforation without any
improvement. Isolate the lower unit in December
2020. Perforate additional interval in Unit IIA.

Water cut dropped to nill with maximum
production of 200 bopd.

Added additional perforation using P3 in May 2021,
with a peak of production 400 bopd




Perforation Selection: The driving factors for the
optimum result.

Presence of Scale,
Fines migration,
organic deposits?

What are the
bottom hole
conditions?

What type of
formation?

- OFELE 14940595399/ 1Ne LOC/L Loncepu

Completion Type?
Minimum
restriction? Rig
less? Workover?

Is the formation
damaged?

Good Perforations

Reservoir
Characteristics:
Permeability, Porosity,
UCS, Pressure? Time

Production

Producer/ Injector,

Poor Perforations

Natural Producer or
Artificially lifted?




RB-A7a perforating strategy selection criteria

1. Need to select the deepest penetration

gun/ charge for well conditions and reservoir
characteristics: completion presence, rig less

job, minimum restrictions, rock type, UCS

1. Characterize charges to variable rock & stress
2. Software matches well
condition (target) as single
ballistic indicator value, creating
predicted rock penetration output

0 5 10 15 20 25
Ballistic Indicator Function (Kpsi)

Simulate well utilizing SPAN rock software,
API 19B Section 2 -

2. Perforation Tunnel needs to be cleaned for improved
productivity: simulate effect of conventional perforation,
static underbalance, dynamic underbalance, and dynamic
underbalance implosion technique and compare
productivity results.

P3 candidate selection

Start Here

Is Liquid covering the perforation > Production Fluids

interval?

|

Formation Pressure > 1000 psi? . Formation Pressure = 3482 psi
Perm > 10 md Perm =30 md

|

Is the minimum restriction > 2.3”? —|—> minimum restriction =2.635”

Is the casing ID/Min Res < 3.5”? I-P casing ID/Min Res = 1.62”

| e




How does P3 works @ Schiumberger

An implosion chamber is placed across the interval to be treated, the chamber is opened, and material removed from tunnel.

P3 is does not open new holes in
the formation.
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P3 requires sufficient formation
pressure and formation
v permeability
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RB-A7a perforating strategy simulation and design

Wellbore Pressure [psi]

Wellbore Pressure [psi]
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Add perforation across
UIIA (11710 to 11730, and
11563 to 11575) ft-MD-
ort.

Add perforation across UIA

(11877 to 11892) ft-MD-
ort

Perform PURE P3 for the
open perforation in UIA
(11852 to 11902) ft-MD-
ort.
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RB-A7a
Date: 25/3/2022

ort-thf SE ft
ft-MD-ort ort-hsL 10w |Fe
M3L-5E i

Top OF 57 Liner

fop of unit Il at 10972 ft Mdort
Jop of unit IIBat 11234 ft-hd ot
Top of unit 1At 11446 ft-Md-ort

11563
11575
11710
11730
Top of wnit W4 at 11793 fi-hid-ort
11805 Perforati ing 2-1 /8 coiral ”
11830 SEF & 459 Phaming in Dec-20)
11852 Pe it o s 7.1/ PosrerSoirl .
11877 5P B 450 Muning in Dec 2404, 2in 2 in oy 21
11892 P cioat o s 2146 PsrtrSairal o
11902 SPEE 450 Phasing in May-21
11373 Tl at 11973 h-MD-ortin Dec., 2020
11320 Wt er Shat off to ivolate unit | using TT Bridge Plug
Top of unit |at 13020 fi-hidort
12032 Perforation wsing 3-3/8" PIIS TCP gun. 23-32 gm
12062 HNDL S SPF, SDF & 60° Phasing in September 2019
1X067
Perforation wsing 27 HED gun, in Jan 2020
12073
12074 HEW PRTD{TOLC in kan 2020]
12172 OLD PRTDH{TOL in Sepdemiber 2019)
12218 5" Liner shoe




Ras Budran A7a

Oil Rate (bbl/d)
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Additional perforation in unit IIA were added in April

2022 using new technology (Schlumberger P3 and
4 Powerjet Omega 2” gun).




The Major
Achievements:

* [nitial target of commercial
production from UlIA in
Block A &B for the first
time. (Produced till now 1.5
MMBBL).

Add additional 60 MMstb
to the field STOIIP and
succeeded to double the
remaining reserves for the

field.
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Cumulative Oil Production from UI&IIA (Mbbl)
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