DynaEnergetics™ Shaped Charge
Performance Summary

LEADING TECHNOLOGY THAT ENHANCES YOUR WELL PRODUCTIVITY

DynaEnergetics offers a full range of shaped charges to meet new standards in perforating well
completions through design optimization and certified performance.

DynaEnergetics carries out regular testing and certifies shaped charges in accordance with the
recommended practice published by the American Petroleum Institute 19B. We continually strive to
develop better perforating systems based on an unrelenting dedication to research, testing and design
iInnovation — enabling you to achieve maximum success at the lowest possible cost.

DEEP PENETRATING PERFORATING SYSTEMS PERFORMANCE

Gun Configuration Charge Type Performance

Gun 0.D. Phasing Shot Explosive Explosive Case TTP TTP Strength
(mm /in.) (°) Density Weight Type* Material Normalized | Normalized (psi)
(spm) (g) to 5,000 psi | to 5,000 psi
dry or fluid (in.) (mm)
40/19/16 60 20 3.6 HMX Steel 2316326 0.18 12.60 13.64 339 27/8 6650 APl 19B
40/19/16 60 20 3.6 DPEX HMX Steel 2317147 0.20 11.22 11.82 300 27/8 6040 Qc
51/2 60 20 6.5 HMX Steel 2314658 0.22 18.68 20.38 518 27/8 6820 API19B
51/2 60 20 6.5 DP2 HMX Steel 2323268 0.24 23.30 24.48 622 27/8 6013 API 19B
51/2 60 20 6.5 DPEX HMX Steel 2317151 0.28 15.18 16.32 414 27/8 5890 AP 43F
64/21/2 60 20 11 HMX Steel 2323271 0.30 27.40 29.35 746 31/2 6425 API 19B
70/ 2 3/4 60 20 15 HMX Steel 2313286 0.32 28.04 28.70 729 41/2 5470 API 19B
73/27/8 60 20 15 HMX Steel 2313286 0.32 J2.5 34.12 866 41/2 5883 API 19B
73/27/8 60 20 15 DP3 HMX Steel 2327049 0.33 41.2 43.26 1098 41/2 5980 API 19B
73/27/8 60 20D 15 DPEX HMX Steel 2317134 0.35 26.77 27.88 708 41/2 5826 Qc
79/31/8 60 20F 22.7 DS DP HMX Steel N/A 0.45 Optimised for Shale Penetration 41/2 Shale APl 19B
79/31/8 60 20 22.7 DP2 HMX Steel 2325586 0.42 43.5 44.58 1132 41/2 5620 API 19B
79/31/8 60 20D 28 HMX Steel 2316422 0.35 29.92 31.56 802 41/2 6092 API 19B
86/33/8 60 20 22.7 HMX Steel 2310013 0.41 21.32 22.23 564 5 5850 AP 43F
86/33/8 60 20 23 HMX Steel 2316422 0.33 33.05 37.12 943 5 7460 API 19B
86/33/8 60 20D 23 DP2 HMX Steel 2323274 0.40 43.30 45.87 1165 41/2 6188 APl 19B
86/33/8 60 20D 23 DPEX HMX Steel 2317006 0.41 26.91 29.41 747 51/2 6852 API 43F
86/33/8 60 20 24 HMX Steel 2313384 0.35 26.14 27.39 695 5 5960 APl 43F
86/33/8 60 20 25 DP3 HMX Steel 2327050 0.40 56.50 58.76 1492 51/2 5890 API 19B
86/33/8 60 16.5D 26 HMX Steel 2314659 0.36 42.65 47.54 1208 5 6420 API 19B
86/33/8 60 20 26 DPEX HMX Steel 2317008 0.45 32.10 34.43 875 5 6450 APl 19B
86/33/8 60 13D 32 DP2 HMX Steel 2313276 0.44 30.40 32.44 823 9 6340 APl 43F
102/ 4 60 16.5F 32 HMX Steel 2314424 0.44 30.40 32.44 824 D 6340 AP| 43F
102/ 4 60 16.5 32 DP2 HMX Steel 2313276 0.37 42.04 42.46 1078 51/2 5280 AP| 43F
1M4/41/2 135 39F 20 HMX Steel 2317324 0.32 33.30 36.27 921 7 6780 API 19B
M4/ 41/2 60 20 20 HMX Steel 2317324 0.34 33.90 36.92 938 7 6780 API 19B
114/41/2 60 20 20g DPEX HMX Steel 2317467 0.40 24.46 25.24 641 7 5640 APl 43F
114/41/2 60 20 26 HMX Steel 2314659 0.41 43.27 45.43 1154 7 5930 APl 43F
114/ 41/2 60 20 26 SDP HMX Steel 2316619 0.43 46.33 46.79 1188 7 5320 AP 43F
114/41/2 60 16.5D 32 DP2 HMX Steel 2313276 0.37 L4 47 47.03 1195 7 6140 API 19B
114/41/2 60 16.5D 39 HMX Steel 2314650 0.39 45.53 46.60 1184 7 5470 API 19B
14/ 41/2 60 16.5D 39 LRI SDP HMX Steel 2316631 0.44 55.72 57.11 1451 7 5470 APl 43
114 /41/2 60 16.5F 39 DP2 HMX Steel 2317312 0.47 63.80 65.40 1661 7 5480 API 19B
114/41/2 60 16,5F 39 DP3 HMX Steel 2327051 0.46 71.40 74.25 1886 7 5830 API 19B
14 /41/2 60 16.5D 39 DPEX HMX Steel 2317129 0.50 39.30 40.76 1035 7 5740 API 19B
14/41/2 60 16.5D 39 DPEX2 HMX Steel 2317470 0.53 47.20 51.56 1310 7 6850 API 43F
114 /47 NDG ~ +/-10V-up 16.5D 26 HMX Steel 2314659 0.26 39.22 43.19 1097 7 7025 API 19B
127 /5 60 20 26 LRI SDP HMX Steel 2316619 0.43 45.90 48.19 1224 7 6098 APl 43F
17817 45/135 39 39 HMX Steel 2314650 0.44 52.63 55.26 1404 95/8 5940 API 43
178 /7 45/135 &9 39 DP2 HMX Steel 2317312 0.43 59.85 62.84 1596 95/8 5980 API 43

GOOD HOLE PERFORATING SYSTEMS PERFORMANCE

Gun Configuration Charge Type Performance

Gun 0.D. Phasing Shot Explosive Explosive Case Part No. TTP TTP Strength
(mm /in.) (°) Density Weight Type* Material Normalized | Normalized (psi)
(spm) (g) to 5,000 psi | to 5,000 psi
dry or fluid (in.) (mm)
79/31/8 60 20F 22.7 DS GH HMX Steel N/A 0.50 Optimised for Shale Penetration 41/2 Shale API 198
86/33/8 60 20D 22.7 HMX Steel 2323426 0.45 17.32 17.98 457 5 5760 Qc
86/33/8 60 20D 23 HMX Steel 2316423 0.54 16.34 17.84 453 5 6838 API 19B
86/33/8 60 20D 23 DPEX HMX Steel 2316717 0.57 16.93 17.99 457 51/2 6251 Qc
102/ 4 60 20D 26 HMX Steel 2316325 0.60 25.65 27.74 705 51/2 6630 API 19B
102/ 4 60 20D 26 DPEX HMX Steel 2317155 0.62 17.72 18.77 477 51/2 6185 Qc
127 /5 60 20 26 HMX Steel 2316371 0.58 28.90 30.06 763 95/8 5820 APl 43
178 /7 45/135 39D 50 HMX Steel 2316715 0.80 19.80 21 533 95/8 6211 APl 19B

BIG HOLE PERFORATING SYSTEMS PERFORMANCE

Gun Configuration Charge Type Performance

Gun 0.D. Phasing Shot Explosive Explosive Case TTP TTP Strength
(mm /in.) (°) Density Weight Type* Material Normalized | Normalized (psi)
(spm) (g) to 5,000 psi | to 5,000 psi
dry or fluid (in.) (mm)

51/2 60 20F 6.5 HMX Steel 2317383 0.53 6.70 5.34 136 27/8 5670 API19B
73/27/8 60 20D 15 HMX Steel 2317321 0.70 8.90 9.56 243 41/2 6470 API19B
73/27/8 60 20D 15 BH2 HMX Steel 2317305 0.77 6.82 7.37 187 41/2 6610 Qc
86/33/8 60 20F 22.7 HMX Steel 2313331 0.79 7.52 7.69 195 5 5440 Qc
86/33/8 90 12 32 HMX Steel 2314545 0.89 6.60 7.02 178 7 6270 API19B
86/33/8 20 16.5F 30 SLOT HMX Steel 2324060 0.26 X 0.85 2.03 2.13 54.1 5 5940 API19B

102/ 4 60 20 22,7 HMX Steel 2313331 0.75 6.86 7.20 183 51/2 6100 APl 43

102/ 4 60 20D 22.7 BH2 HMX Steel 2317023 0.99 7.48 8.05 204 51/2 6510 Qc

102/ 4 60 16.5D 32 HMX Steel 2314545 0.86 6.72 7.22 183 7 6500 API19B

178/7 135/45 S 61 BH Zinc 2315473 1.18 7.40 8.11 206 95/8 6930 API19B
114/41/2 135/ 45 59 15 HMX Steel 2317321 0.72 7.07 7.35 187 7 5870 API 43
114/ 41/2 60 16.5 22,7 BH2 HMX Steel 2317023 0.97 8.50 8.92 227 7 6045 APl 43

THROUGH TUBING PERFORATING SYSTEMS PERFORMANCE

Gun Configuration Charge Type Performance

Gun 0.D. Phasing Shot Explosive Explosive Case Part No. TTP TTP TTP Strength
(mm /in.) ] Density Weight Type* Material (in.) Normalized | Normalized (psi)
(spm) (g) to 5,000 psi | to 5,000 psi
dry or fluid (in.) (mm)

STRIP GUN PERFORATING SYSTEMS

43/111/16 0 20D 8 HMX Steel 2314653 0.25 22.66 24.25 616 4174 6400 API19B

43/111/16 0 20F 8 DPEX HMX Steel 2317315 0.34 15.10 16.07 408 41/2 6280 API19B
54/21/8 0 20D 13 HMX Steel 2810661 0.33 32.59 36.26 921 51/2 7250 API19B
54/21/8 0 20F 13 DPEX HMX Steel 2317318 0.43 26.30 27.52 699 5 5930 API19B

LINK GUN PERFORATING SYSTEMS

43711116 60 13D 8 HMX Steel 2315335 0.31 22.64 23.13 588 41/2 5433 QcC

43711116 60 20D 8 HMX Steel 2314643 0.30 19.78 20.65 525 41/2 5880 API19B
54/21/8 60 13D 13 HMX Steel 2313321 0.37 23.82 24.65 626 41/2 5695 Qc
54/21/8 60 20D 13 HMX Steel 2313323 0.28 24.47 26.60 676 51.2 6740 API19B

* Most charges are available as RDX, HMX and HNS versions.

Charges with Zinc case material are available upon request. DPEX™ shaped charges incorporate energetic liner materials.

DynaEnergetics GmbH & Co.

Troisdorf, Germany

T +49 2241.1236.730 Compare the Impact of DynaEnergetics perforating systems against conventional

options, and we guarantee that you'll see a measurable difference in performance,

DynaEnergetics US, Inc reliability and well productivity.
Austin, Texas, USA Contact us from anywhere on the globe at performancef@dynaenergetics.com or
T+1.512.327.2043 visit us online at dynaenergetics.com, and we’'ll show you how.

Toll Free 1.844.BUY.DYNA
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Troisdorf, Germany
T +49.2241.1236.730

DynaEnergetics US, Inc
Austin, Texas, USA

T+1.512.327.2043
Toll Free 1.844.BUY.DYNA

Compare the Impact of DynaEnergetics perforating systems against conventional
options, and we guarantee that you'll see a measurable difference in performance,
reliability and well productivity.

Contact us from anywhere on the globe at performancefddynaenergetics.com or
visit us online at dynaenergetics.com, and we'll show you how.

Shaped Charges

Enhancing Well Productivity
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