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Quality, Health, Safety, Sustainability

Jet Research Center originated and introduced jet
perforating to the energy industry, forever changing
the way oil and gas are produced.

And what made JRC the leader in
perforating technology then, continues
today at JRC's Explosive Products Center.

Located on more than 800 acres (3.25 km2) near

Fort Worth, Texas, JRC’s Explosive Products Center

is a fully integrated research, engineering, testing,

and manufacturing plant that produces advanced
perforating systems and specialty explosive devices

for the oilfield, including shaped charge perforators,
RF-safe detonators, tubing and casing cutters, and drill
collar severing tools.

In its endeavor to manufacture world-class perforating
tools, JRC uses the “Six Star” Management System

to coordinate common goals for its Quality, Health,
Safety and Environmental (QHSE) programs. This
includes ISO 9001, ISO 14001, OHSAS 18001 and ISO
RC14001.

Through its achievements in QHSE, JRC
became the first organization anywhere in
the world to earn all four certifications at a
single time.

Our commitment to Quality, Health, Safety and
Environment is embedded into every JRC product and
sustains the trust our customers have placed in our
hands for more than 50 years.



PERFORATING CHARGE PERFORMANCE CHART

CAPSULE GUNS

116" 0 4 13 | 100005450 | 1-11/16” Dyna StarRDXDP | 134 | Steel | 4-1/2" | 5149 | 033 | 99 | 1050 | 2667 10.58 2687 | 198
106" | o 4 13 | 100005450 | 1-11/16" Dyna Star RDXDP | 134 | Steel | 4-1/2" | 5909 | 040 | 102 | 1246 | 3165 1303 331 ac
) 1-11/16" MILLENNIUM .
1411/16 0 6 20 | 101398891 R v 8 | Swel | 412" | 5426 | 029 | 74 | 2600 | 6096 2451 6226 | ac
) 1-11/16” MILLENNIUM [ .
1411/16 0 8 26 | 101602484 Dovp SHK 8 | Stel |41/2"| 6100 |030| 76| 1700 | 4318 1794 57 | ac
@ 1-11/16" MaxForce I
141116 0 8 26 | 101521848 DSt 8 | Steel | 412 | 7170 | 027 | 69| 1990 | 5085 22.06 5603 | 198
. 13,16, 2-1/8” MILLENNIUM )
2118 0 |4588| pop | 101210198 N et 159 | Steel |51/2"| 5189 | 035 | 89 | 3070 | 7798 30.99 787.1 | RP43
. 13,16, 2-1/8" MILLENNIUM ,
2178 0 |4588| pop | 10121015 Y 159 | Steel |52 | 5435 | 040 | 102| 3080 | 7772 3127 793 | ac
. 2-1/8" MILLENNIUM .
2118 0 6 20 | 101383082 AT MX 159 | Steel |51/2 | 5633 | 039 | 99 | 2007 | 7384 2999 7817 | ac
218" 0 6 20 | 100005448 |  2-1/8" Dyna Star RDX DP 155 | Steel | 51/2 | 5538 | 042 | 107 | 1661 | 4219 17.06 4333 | RP43
218" 0 4 13 | 100005448 |  2-1/8" Dyna Star ROX DP 155 | Steel |51/2" | 5292 | 035 | 89 | 1550 | 3937 1725 1382 | 198
21/8" | 04/-45 | 6 20| 100009448 21/8- Doep Star HIVX 15 | Steel | 51/2 | 6325 | 029 | 7.4 | 1884 | 4785 20.09 5103 | RP43
. 2-1/8” MILLENNIUM .
21/8"| 90 4 13 | 101210198 i e 159 | Steel |51/ | 5820 | 031 | 79 | 2080 | 5232 2144 5446 | 198
2-1/8" MILLENNIUM Deep Star
24/8" | 0/45/90 | 58 | 19 | 101210198 HMX - PENTAPHASE 159 | Steel |52 | 6740 | 030 | 76 | 2080 | 5232 2239 5687 | 198

Oscillating Spiral

PORTED GUNS

38| %@ 4 | 13 | 101410556 3-1/8” GSC RDX DP 12 | Steel | 412" | 5500 |034| 86| 2090 | 5309 2142 5441 | QC

| 9 0 | 1o1zgegsy | 4 MILENNIUM EXPRESS 195 | Steel |51/ | 5600 | 051 | 130| 27.18 | 6904 2795 7099 | ac
SLICKWALL GUNS

38" | 60/90 | 46 | 1320 | 10161809 | 3B MILERNUMIE@essIS |90 | steq) | 412 | 5745 | 038 | 97 | 3790 | 9266 3931 9985 | ac

31/8" | 60/90 | 46 | 1320 | 101366678 | 3-1/8" MILLENNIUMISHMX | 21 | Steel | 41/2° | 6200 | 040 | 102| 3830 | 9728 4060 1312 | ac

38| 90 4 13| 101204537 | " BasicMILLENWUMIEXPRESS | 195 | steel | 51/2" | 6277 | 050 | 127 | 1685 | 4229 7.7 498 | ac

- Charge performance will vary due to well conditions.

- For wellbore condition simulation, please contact JRC for testing in our APl Section IV “Perforation Flow Lab”
- Penetration Normalization is not certified by AP for 19B.

- RP43 testing is no longer endorsed by APl and will not be available on new or improved JRC Charges.

"Registered 19B data except fired in 7-5/8" 47# P110 Casing
?Registered 19B data except fired in 9-5/8" 71# N-80 Casing
Registered 19B data except fired in air instead of fluid

“IS" = Industry Standard design
“BH" = Big Hole

“LD" = Low Debris

“SH" = Super Hole

JRC m
JET RESEARCH CENTER

www.jetresearch.com



PERFORATING CHARGE PERFORMANCE CHART

Penetration Penetration
GUN SHOTS  SHOTS Explosive [ Casing Target Total Target  Total Target Normalized to Normalized to
SIZE PHASING PER PER JRC P/N CHARGE NAME Material Size Strength Penetration  Penetration 5000 psi 5000 psi
FOOT  METER (in.) (psi) ) (in.) (mm.) (5% per 1000) (5% per 1000)
(in.) (mm.)

SCALLOPED GUNS

1:916" | 0 4 | 13 [ 100157028 | 1-9/16" MILLENNIUM ISHMX | 34 | Steel | 4-1/2" | 5967 | 021 | 53 | 11.34 268 1189 02 | RP43
196" | 60 6 | 20 | 100157028 | 1-9/16" MILLENNIUMISHMX | 34 | Steel | 2-7/8" | 6343 | 023 | 58 | 830 | 2108 911 214 | 198
| &0 6 | 20 | 101208224 | 2" MILLENNIUM HMX 68 | Steel | 31/2° | 6470 | 026 | 66 | 1920 | 4877 2061 5235 | RPA43
| o 6 | 20 | 101208224 | 2° MILLENNIUM IS HMX 68 | Steel | 27/8" | 6019 | 022 | 56 | 1830 | 4648 1923 1884 | 198
7| & 6 | 20 | 101603801 2" MaxForce IS HMX 7 | sweel | 27/8" | 5697 | 024 | 61 | 2030 | 5158 2101 5337 | 198
r| o 6 | 20 | 101206246 2"-HMX BH 68 | Steel | 31/2° | 6418 | 039 | 99 | 483 1227 5.17 1313 | RPA3
| & 6 | 20 | 101206246 2" IS-HMIX BH 68 | Steel | 31/2° | 7332 | 048 | 122 | 3.00 762 3.35 851 | 198
238" | 60 6 | 20 | 101590845 | 2-3/8" MaxForce IS HVX 10 | Steel |31/2° | 5663 | 028 | 7.1 | 1990 | 5055 2056 5222 | 198
r| o 6 | 20 | 100157018 | 2" Sidewinder Il HNS DP 69 | Steel | 41/2° | 590 | 023 | 58 | 1180 | 2997 1237 32 | ac
21| 60 6 | 20 | 101418095 | 21/2 MILLENNIUM IISHMX | 111 | Steel | 3-1/2° | 5996 | 032 | 81 | 2450 | 6223 %72 6533 | 198
212 | 60 6 | 20 | 101206251 | 2-1/2" MILLENNIUM HIIX 1 | Steel |31/2° | 5854 | 032 | 81 | 2650 | 6731 2763 7018 | RP43
2112 | 60 6 | 20 | 101244923 2-1/2" HNS DP 1M1 | Steel |31/2° | 7128 | 026 | 66 | 1260 320 13.94 341 | 198
2347 | 60 6 | 20 | 101233817 | 2-3/4” MILLENNIUM HMX 15 | Steel |4-1/2° | 6093 | 032 | 81 | 2640 | 6706 27.84 707.1 | RP43
2347 | 60 6 | 20 | 101233817 | 2:3/4” MILLENNIUM HMX 15 | Steel | 41/2° | 6394 | 030 | 76 | 2600 | 6604 2781 7064 | 198
2347 | 60 6 | 20 | 101318485 | 23/4" MILLENNUMHNS | 151 | Steel | 41/2" | 5694 | 030 | 7.6 | 2755 | 6998 2851 7242 | aC
2347 | 60 6 | 20 | 101208793 2-3/4" ROX BH 147 | Steel | 41/2° | 6109 | 067 | 170 | 550 1397 5.80 1473 | RP43
2347 | 60 6 | 20 | 101270158 2-3/4" HVIX BH 15 | Steel | 41/2° | 7381 | 065 | 165 | 420 1067 47 194 | 198
278" | 60 6 | 20 | 101233817 | 2% 4(|_’|‘/'V‘YL\LAE§”N['3LUJM L5 15 | Steel |41/2"| 6388 | 031 | 79 | 2730 | 6934 2919 414 | 198
27/8" | 60 6 | 20 | 101233817 | 2% 4(H"C‘YL\55;\{|N('3%M A 15 | Steel | 41/2°| 5124 | 035 | 89 | 3000 762 3019 7668 | 198°
298| 60 6 | 20 | 101388406 | 2.7/8" MILLENNIUMHMX | 175 | Stesl | 41/2° | 6522 | 038 | 97 | 2663 | 6764 2856 7264 | QC
218" | 60 6 | 20 | 101388407 | 2-7/8" MILLENNIUM HNS 185 | Steel | 4-1/2° | 6859 | 028 | 7.1 | 2280 | 5791 249 633 | 198
318" | 60 6 | 20 |1o13eeerg | V8 MILLEIEUMISHMX ) o0 steel [ 41727 | 6200 | 040 | 102 | 3830 | 9728 4060 10312 | ac
318" | 60 6 | 20 |10iigoge | VO MILERROMEPESS |01 | steel | 412 | 5326 | 042 | 107 | 2790 | 7087 28.35 7201 | ac
31/8" | 13545 | 10 | 33 | 101351605 | 3-1/8" MIRAGEHMXBHAD | 14 | zinc | 5 | 6100 | 064 | 163 | 3580 %5 401 1019 | ac
338" | 60 6 | 20 | 101233819 | 3-3/8” MILLENNIUM HMX 25 | Steel | 41/2° | 6215 | 048 | 122 | 4040 | 10262 42.85 10884 | RP43
338" | 60 6 | 20 | 101233819 | 3-3/8” MILLENNIUM HMX 25 | Steel | 41/2° | 5754 | 045 | 114 | 3750 | 9525 3891 %83 | 198
338" | 60 6 | 20 | 10600039 | FIEMILENEILMEMEss | 55| steel | 41727 | 5704 | 042 [ 107 | 2580 | 6502 25 6731 | aC
338" | 60 6 | 20 | 10159595 | FIEMUEOUME®IESs | 53| Steel |41/ | 5219 | 039 | 99 | 4300 | 10822 135 1049 | ac
338" | 60 6 | 20 | 101365676 | 3-3/8" MILLENNIUM HNS 25 | Steel | 41/2° | 6578 | 031 | 79 | 2210 | 5613 23.84 6055 | 198
338" | 60 6 | 20 | 101293450 | 3-3/8" RDX SUPER DP/LD 24 | Zinc | 41/2° | s602 | 038 | 97 | 2700 | 6858 2781 7064 | aC
338" | 60 6 | 20 | 100008243 |  3-3/8" HMX SUPER DP %5 | Steel | 41/2° | 6127 | 042 | 107 | 2787 | 7079 29.44 7478 | P43
338" | 60 6 | 20 | 100008249 |  3-3/8" HMX SUPER DP 25 | Steel | 412" | 5967 | 040 | 102 | 2620 | 6655 27.47 697.7 | 198
338" | 60 6 | 20 | 100008249 |  3-3/8" HMX SUPER DP 25 | Steel | 5 | 6097 | 040 | 102 | 2870 729 2027 7689 | RP43
3-3/8" | 13545 | 12 | 39 | 101351605 | 3-3/8" MIRAGEHMXBHAD | 14 | Zinc | 5-1/2" | 6100 | 063 | 160 | 415 1054 401 1018 | ac
338" | 60 6 | 20 | 100005321 3-3/8" ROX BH 24 | Steel | 412" | 6101 | 086 | 218 | 466 1184 1,92 125 ac
338" | 150/30 | 12 | 39 | 100008251 |  3-3/8” OMNI RDXBH 14 | Steel |51/2° | 7802 | 062 | 157 | 533 1354 6.08 1544 | RPA3
312 | 13545 | 12 | 39 | 101542642 | 3-1/2° MIRAGEHMXBHAD | 15 | zinc | 51/2° | 6100 | 065 | 165 | 420 1067 443 1125 | ac
¥ @ 4 | 13 [101355271 | 4" MILLENNIUM RDX 39 | Steel | 51/2' | 6100 | 042 | 107 | 5168 | 13127 5450 13848 | aC
¥ ® 4 | 13 | 101210836 | 4" MILLENNIUM HMX 39 | Steel | 51/2' | 5490 | 039 | 99 | 4460 | 11328 45,69 11605 | RP43
¥ @ 4 | 13 | 101210636 | 4" MILLENNIUM HMX 39 | Steel | 51/2° | 6365 | 038 | 97 | 4340 | 11024 16.36 1775 | 198
| 60 6 | 20 | 100005322 45/8" RDX DP % | Seel | 7° | 5277 | 06 | 152 | 4050 | 10287 41.06 10429 | QC
412 | 60 5 | 16 | 101210636 | 4" MILLENNIUM HMX 39 | Steel | 7' | 6775 | 037 | 94 | 3960 | 10058 4311 1095 | 198
a1z | 15030 | 12 | 39 | 101210674 | 4172 MILLENNIUM HMX | 227 | Steel | 7" | 8484 | 038 | 97 | 2680 | 6807 3147 7993 | RP43
JRC m
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PERFORATING CHARGE PERFORMANCE CHART

PHASING

PER
FOOT

SHOTS  SHOTS

PER
METER

JRCP/N

CHARGE NAME

SCALLOPED GUNS

Explosive
Load
(Grams)

Case
Material

Casing
Size

(in.)

Target
Strength
(psi)

EHD

Total Target
Penetration

(in.)

Total Target
Penetration

(mm.)

Penetration
Normalized to
5000 psi

000 psi 5000 psi
(5% per 1000) (5% per 1000)

(in.)

Penetration
Normalized to

(mm.)

EIERIT

www.jetresearch.com

., 4-5/8" KleenZone o
458 180 4 | 13 | 101446899 Rl 39 | Steel | 70 | 5208 | 036 | 91 | 4280 | 10871 4325 10986 198
" 4-5/8" KleenZone "
458" | 3/OA0 | 4 | 13 | 101446899 i oL 39 | Steel | 70 | 5412 | 035 | 89 | 4170 | 10592 4256 1081 198
458" | 60 5 | 16 | 101210836 | 4" MILLENNIUM HMX 39 | Steel | 7" | 5502 | 037 | 94 | 5200 | 13208 5331 13541 RP43
458" | 60 5 | 16 | 101210836 | 4" MILLENNIUM HMX 39 | Steel | 7 | 5518 | 035 | 89 | 4360 | 11074 2473 1136.1 198
458" | 60 5 | 16 | 101287306 4" HNS DP 39 | Sweel | 7" | 7559 | 033 | 84 | 3120 | 7925 3519 8938 198
458" | 60 6 | 20 | 10000532 4-5/8" RDX DP 32 | Seel | 7" | 5325 | 043 | 109 | 3046 | 7737 309 786.1 RP43
458" | 72 5 | 16 | 101702911 | 45/8" HMXMILLENNIUM I | 33 | Steel | 7" | 5319 | 040 | 102 | 5310 | 13487 5395 13703 198
458" | 60 6 | 20 | 101332806 4-5/8" HNS DP 32 | Seel | 7 | 5814 | 045 | 114 | 3030 | 76956 3153 8009 ac
458" | 15030 | 12 | 39 | 101210674 | 412" MILLENNIUM HMX | 227 | Steel | 7 | 8484 | 038 | 97 | 2680 | 6807 3147 7993 RP43
458" | 150/30 | 12 | 39 | 101210674 | 412" MILLENNIUM HMX | 227 | Steel | 7° | 6322 | 038 | 97 | 2440 | 6198 26.01 6607 198
45/8" | 150/30 | 12 | 39 | 100005324 | 4-5/8" OMNI RDXDP 227 | Steel | 7° | 9080 | 036 | 91 | 1625 | 4128 1957 2971 RP43
45/8" | 150530 | 12 | 39 | 100014352 | 4-5/8" OMNI HMXDP 227 | Steel | 77 | 9080 | 037 | 94 | 1603 | 4087 19.37 192 RP43
45/8" | 150530 | 12 | 39 | 101343830 | 4-5/8" OMNI HNS DP 215 | Steel | 77 | 5020 | 035 | 89 | 2800 | 7112 2803 712 ac
45/8" | 150530 | 12 | 39 | 100005340 | 45/8"OMNI HMXDPAD | 227 | zinc | 7" | 5685 | 030 | 76 | 1837 | 4666 19.00 1826 RP43
458" | 15030 | 12 | 39 | 100005319 | 45/8" OMNI RDX BH %5 | Seel | 7 | 6840 | 074 | 188 | 641 1628 7.00 1778 RP43
45/8" | 150530 | 12 | 39 | 100005326 | 4-5/8" OMNI RDXBHAD | 227 | zinc | 7" | 7346 | 065 | 165 | 551 140 6.16 1565 RP43
458" | 15030 | 12 | 398 | 100157006 45/8" HMX BH % | Seel | 77 | 5723 | 075 | 191 | 702 1783 727 1847 ac
45/8" | 15030 | 12 | 39 | 100005311 | 45/8 OMNI RDX SH 28 | Swel | 7" | 6982 | 093 | 236 | 630 160 692 175.8 RP43
458" | 15030 | 12 | 39 | 100156995 | 4-5/8" OMNI HMX SH 28 | Steel | 7 | 5016 | 095 | 244 | 510 1295 510 1295 RP43
. 4.5/8" RDX . .
458" | 15030 | 12 | 39 | 101228756 S 2 28 Zne | 7 | 5124 | 081 | 206 | 540 1372 543 1379 ac
45/8"| 150/30 | 12 | 39 | 101233690 a0 BRI 28 Zine | 70 | s622 | 085 | 216 | 530 1346 5.46 1387 RP43
SUPER HOLE/LD : : : : : :
458" | 13545 | 18 | 53 | 100156990 4-5/8" RDX BH 20 | Steel | 7 | 5553 | 073 | 185 | 618 157 635 1613 RP43
458" | 180 4 | 13 | 101287306 4°5/8" HNS DP 39 | Steel | 75/8" | 6349 | 029 | 74 | 3020 | 767. 3224 8189 198
434" | 135 14 | 46 | 101787632 | 4-3/4" MIRAGE HMX BH 21 Znc | 7° | 6506 | 071 | 180 | 590 149.9 634 161 198
5| 150/0 | 12 | 39 | 100008311 454%}33/'#(')@0)( 28 | Seel | 77 | 5192 | 091 | 231 | 690 1753 6.97 177 RP43
5| 150530 | 12 | 39 | 100005319 | 4-5/8” OMNI RDXBH %5 | Swel | 7" | o508 | 084 | 213 | 880 2235 946 2403 ac
5" 15030 | 12 | 39 | 100156905 | 5/ OV HWX 28 | Sweel | 7 | o487 | 1.00 | 254 | 600 1524 645 163.8 ac
5| 15030 | 12 | 39 | 100008311 A 28 | Steel | 758" | 7877 | 083 | 211 | 665 168.9 761 1933 RP43
" 5" MIRAGE RDX . .
5 135 12 | 39 | 10130749 s ) Zine | 75/8" | 6345 | 090 | 229 | 600 1524 6.4 162.6 198
5" | 120Cluster | 21 | 69 | 101292616 5" RDX BH 21 | Steel | 75/8" | 5411 | 072 | 183 | 530 1346 541 1374 198
. 5" MIRAGE RDX . .
5-1/8 135 12 | 39 | 10130749 U ) Zine | 758" | 5576 | 088 | 224 | 660 1676 679 1725 198
51/8" | 120Cluster | 21 | 69 | 101292616 5-1/8" RDX BH 21 | Steel | 75/8" | 6246 | 074 | 188 | 565 1435 599 152.1 ac
534" | 60/120 | 18 | 59 | 101688614 | 5-3/4” MIRAGE RDX BH 28 Zinc | 85/8" | 6050 | 0.94 | 239 | 650 165.1 684 1737 ac
6-1/2" | 135/45/138 | 12/14 | 39/46 | 101304878 | 6-1/2" MIRAGE ROXBH/D | 47 Zinc | 85/8" | 7043 | 107 | 272 | 560 1422 617 156.7 198
6-1/2" | 135/45/138 | 12/14 | 39/46 | 101304878 | 6-1/2" MIRAGE RDXBH/D | 47 Zinc | 95/8" | 5088 | 091 | 231 | 680 1727 683 1735 1987
77| 13545 | 12 | 39 | 101207997 | 7" MILLENNIUM HMX 39 | Steel | 95/8" | 7006 | 036 | 91 | 4330 | 10998 4763 12098 RP43
77| 135/45 | 12 | 39 | 101207997 | 7" MILLENNIUM HMX 39 | Steel | 95/8" | 6397 | 042 | 107 | 3870 983 44 10516 198
. 6-1/2" MIRAGE . )
7 138 | 1214 | 396 | 101329124 |, SUEMASCE 47 Zine | 95/8" | 5740 | 1.00 | 254 | 690 1753 716 181.9 198
7" | 135/45/138 | 12/14 | 39/46 | 101304878 | 6-1/2" MIRAGE RDXBH/LD | 47 Zinc | 958" | 6178 | 107 | 272 | 6.10 154.9 6.46 164.1 198
77| 135/45/138 | 12/14 | 39/46 | 101213474 | 7" RDX SUPER HOLE 565 | Steel | 958" | 5975 | 129 | 328 | 580 1473 5.8 154.4 198
7| 135/45/138 | 14 | 46 | 101484232 | 7" MIRAGE RDX BH/LD 39 Zine | 95/8" | 6270 | 1.04 | 264 | 630 160 67 1702 198
77| 607120 | 18 | 59 | 101711688 | 7" MIRAGE HMX BH 39 Zinc | 97/8" | 5950 | 103 | 262 | 764 194.1 8 2032 ac
7| 120 15 | 49 | 101716920 | 7" MIRAGE HMX BH 45 | zinc | 958" | 6262 | 085 | 216 | 480 1219 51 1295 198
7" | 135/45/138 | 12/14 | 39/46 | 101228037 7"S“S'F,F‘E§G§O[‘E[)X 39 Zine | 95/8" | 5746 | 1.03 | 262 | 470 1194 488 124 198
| 1 15 | 49 | 101716920 | 7" MIRAGE HVIX BH 45 | Zinc | 95/8" | 6262 | 085 | 216 | 480 1219 51 1295 198
7" | 135/45/138 | 12/14 | 39/46 | 101228037 Lot 39 Zine | 958" | 5746 | 103 | 262 | 470 1194 488 124 198
JRC "
JET RESEARCH CENTER



RC m
JET RESEARCH CENTER

Product Sales, Research, Test and Manufacturing Facility:
Jet Research Center

8432 South I-35W

Alvarado, Texas 76009-9775

T: +1.800.451.5403 or +1.817.761.2000

F: +1.817.761.2240

Branch Office and Warehouse Location:
Jet Research Center

3710 East Rio Grande

Victoria, Texas 77901

T: +1.361.580.3150

F: +1.361.580.3186

Distributors:
For a complete list of distributors,
Please visit www.jetresearch.com

The Millennium, Mirage, MaxForce, KleenZone, G-Force and Jet Research logos are trademarks of Jet Research Center Inc.

www.jetresearch.com
JRC is IS0 9001; ISO 14001; OHSAS 18001; ISO RC 14001
and OSHA VP STAR Certified.

Sales of Jet Research products will be in accord soley with the terms and conditions contained
in the contract between Jet Research and the customer that is applicabale to the sale.
©2010 Jet Research Center. All Rights Reserved.
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