TRIPS 2017

RUSSIA INTERNATIONAL PERFORATING SYMPOSIUM

Influence of formation parameters on
the perforating result in dependence
of the shaped charge type

Presenter: Edwin Reek*
Prepared by F. Preiss*, L. McNelis**
*DynaEnergetics US Inc.,**DynaEnergetics GmbH & Co KG, Troisdorf



Agenda

A Why are we perforating
A Perforating systems
A APIRP 19B/ SS-05
A Test results
A Test shots in differing formation types

A Effects of differing shaped charge types

DynaEnergetics

Influence of formation parameters on the @ RIPS 201 7

perforating result



Why Is perforating important?
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Perforating Systems

Deep Penetrating (DP)

Good Hole (GH)
Big Hole (BH)

Slotted Hole
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Perforating Systems

Influences on perforating results
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Perforating Systems

Influences on perforating results

Deep Penetrating Shaped Charge

Target Penetration Variance
Inches %
API Section 1 concrete 24.0 6.0%
QC Berea (confined) 21.3 6.7%
Austin Chalk Slab 25.0 6.4%
Limestone Slab (Std. Bedford) 18.3 4.7%
Berea Slab 17.8 10.%
Grey Ohio Sandstone Slab 15.7 5.1%
Nugget Sandstone Slab 9.7 6.0%
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API RP 19B Section 4
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SS05 vs. API Section 1

Charge EX SS05 Calculated5805 TTP inAPI 19b Dat&heel Difference API Section
Type [type Concrete to SS05
EHDTTP irStee TTP EHD TTP EHD TTP
(mm)| (mm) (mm) (mm) | (mm) (mm) (mm)
6,59 DR RDX 6,65 124 546 6,1 592 -9% 8%
259 DERHMX 8,95 320 1408 10,16 | 1435 12% 2%
26g DEHMX 10,3 232 1020,8 9,14 1083 -13% 6%
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Evaluation Results

Development of the penetration depth in a 4/2" 5spf perforating system between 2000 und 2015
According to APl RP 19B Section 1
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Evaluation Results

Sander Schilf Carbon Tan Main Bunt

UCS 6000-7000psi UCS 7000-9500psi UCS 9000-11500psi UCS 10500-

Porosity 19717 20% Porosity 157 16% Porosity 1171 12% 12500psi

Perm. 1207 150 mD Perm. 2571 30 mD Perm. 2717 6 mD Porosity 1271 13%
Perm. 4071 50 mD
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Evaluation Results26g DPEX
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Evaluation ResulisMain Sandstone
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Penetration / Productivity Results
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26g DP 1T Bunt Sandstone (11400 PSI)
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