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Wh0 we are ? PDS

Petroleum Development Services PDS

 Using The Gas Gun with Reactive charges,
« A Better passage for the Gas pressure wave

The Challenge: PDS has a case of well located in Red Sea that has a tight
reservoir of poor properties. The formation is Nukhul Carbonate with
Porosity from 6 - 12 % and Permeability ranges 0.2 - 1 md. randomly. The
Reservoir pressure is 1000 psi.




Anatomy of a Perforation
I I

Entrance hole 0.2" to over 1" - looses

some diameter going through casing. Li“Ef,ﬂifUShEd cement and
ik . formation debris plug In last

1" or more of perf.
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Length = 6" to 24"+ depending on type, size
and design of charge; casing properities,
formation strength and reservoir pressures.

A P:rf diameter in
formation is 0.25"
to 0.75", tapering
to a point.

|

"loose" sand in bottom of perforation -
can cause confusion on sanding rate tests

Hole through cement usually slightly
larger than in formation.




What do don't see - loss of permeability

;Y AN

\ “\ about 1/2"
k =50 to 70% of initial
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Petroleum Development Services PDS

So The Target is to delivers Long debris-free
tunnels without depending on underbalance.
The result is incredible perforating efficiency,
superior productivity, enhanced injectivity,
and dramatic improvements in stimulation
parameters and performance.

1. Reactive Perforating
2. Dynamic Underbalance

3. Gas Gun Fracturing
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Reactive Perforating System 6

PDS is a main user of the Reactive Perforating System. The new class = L) &3
of Reactive TM shaped charge that delivers a step change
improvement in perforation geometry and performance. The Reactive
perforating product generates a secondary reaction in the perforation
tunnel thanks to proprietary liner metallurgy and charge design. The
technology was developed under license from QinetiQ with the vision
and support of Shell.

Crushed Zone slug

Standard Charge /| /
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Dynamic Underbalance Calculation Sheet

Wl Mirrsa = Saler-118
- [+ o]
Cardng L0 = A2 irch
iGun S (OO W= 45 ch 1}
Eheat Dhiarraly? = -] EPF
Churga WL = i} ram
Explrarses Typa = MOE (i ADE, HME, ae b
Daggth of Parsatritin = 5 inch
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Battarm Hola Tamg = =2 F
brgth of kel et = ;| FI
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‘hburres Lo b Vlled in o 1o resch P, %= 204 r
2 SLET bk
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Now, We have :

1. Deeper initial penetration.
2. More active perforated tunnels.

3. Cleaner tunnel with fracture tips that reduces the breakdown Gas Gun

pressure.
4. Improve injection rates at minimum pressure for followed up acidizing job.

Ensures reliable fracture initiation and maximum fracture coverage
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CIRCUMFERENTIAL FRACTURES

Utilizing the Gas Gun, The extra depth

of the perforating tunnels over 20 ft. /

has tremendously assets the planned T ?="7-
25 FT TOTAL <)X 22 ¥3 JOIAL

FRACTURE LENGTH

acidizing job improving the cleanout
treatment process.

FRACTURE LENGTH
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The Theory is in the Pressure-time

profiles of three stimulation methods

Log Pressure

Perforating
EXPLOSIVE . ~1,000,000 psi
~1 microsecond
/

GAS GUN: ~20,000 psi
~10 milliseconds

~5,000 psi
~1 hour

HYDRAULIC :

Log Time
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The Gas Gun propellant burning
rates and pressure-time profiles are
different from explosives and
hydraulic fracturing so that it can
create multiple fractures that are
not governed by in-situ stresses.
Hitting the undesired water zone is
mostly unlikely.

12
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The Gas Gun Other

13
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Now, ready for the Acid Job:

Volume of acid should fill the
fracture pattern to a such
distance to accommodate a
good communication with the
well bore.

.“h

with the natural
fracture network

14
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Scope Of Services:

1. PERFORATING SERVICES
2. CASED HOLE WIRELINE SRERVICES

3. Downhole tools
4. GAS FRACTURING
5. ARCASOLVE™ ACIDIZING




Petroleum Development services ltd.

Today, you can select Petroleum Development Services “PDS”, an
independent regional service company that offers unmatched
expertise and experience, innovative, exclusive technology, and the
ability and responsiveness of an independent, specialized service
company.

1. Perforating jobs,
Down hole Tools,
Cased hole Logging,
Exploration,

Machining,
Well Testing.

A




-Our Customers, Stars Keep Arising

* General Petroleum Company .
: : * Qarun Petroleum Company

* Balayim Petroleum Company

* Dara Petroleum Company ‘ * PetroGulf Petroleum Company

: B «-*— West Bakr .Petrol_eum Company
* Offshore Shukhier Oil Company . :
.* Western Desert Petroleum Compan.y

_* Khalda Petroleum Company »

* Scimitar Production Egypt Ltd. ‘ * Burg El Arab Petroleum Company -
* Alamein Petroleum Cbmpany '

* PetroShahd Petroleum Company . ' - PETZED Invest'n.1ent and

Project Management Ltd.

>

4*; Gemsa Petro
_*, Wadi ELSahl Pet
*”' Enap Sipetrol

Ak e

Al

tth Baharia Petroleum Company 4

: ! Suez Oil Company
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Who ?
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Main Contacts

Eng. Hossam El-Atroush General Manager Mobile: +20 122 212 9554
Eng. Mohammad El-Atroush Deputy General Manager Mobile: +20 122 222 5758
Eng. Sherif Morsy Operations Manager Mobile: +20 122 222 3968

Eng. Talaat Rizk Business Development Manager Mobile: +20 122 140 4501
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