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Owen Oil Tools LP

12001 CR 1000

Godley, Texas, 76044, USA

Phone: +1 (817) 551-0540

Fax: +1 (817) 551-1674

www.corelab.com/owen

Warning:  Use of Owen equipment contrary to manufacturer's specifications or operating instructions may result in property damage, serious injury or
fatality.  If you are not trained in the handling and use of explosive devices, do not attempt to use or assemble any Owen perforating systems or Owen
firing devices.

Owen Oil Tools pre-assembles its tools as per the field operating manual. It is the responsibility of the purchaser to insure that this tool is assembled as
required, prior to use.

This technology is regulated by and, if exported, was exported from the United States in accordance with the Export Administration Regulations (EAR).
Diversion contrary to U.S. law is prohibited. Export and/or re-export of this technology may require issuance of a license by the Bureau of Industry and
Security (BIS), U.S. Department of Commerce. Consult the BIS, the EAR, and/or Owen Compliance Services, Inc. to determine licensing requirements
for export or re-export of this technology.

This document contains Confidential Information of Owen Oil Tools LP (Owen) and is furnished to the customer for information purposes only.  This
document must not be reproduced in any way whatsoever, in part or in whole, or distributed outside the customer organization, without first obtaining the
express written authorization of Owen.  This document is the property of Owen and returnable upon request of Owen. 

© 2010 Owen Oil Tools
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The Redundant Top Firing System (RTFS) is designed to provide a
redundant firing solution which can be run on the top of a TCP gun
string. The dual firing methods are achieved by integrating a pressure
activated firing section with a 9-minute time delay fuse and a choice of
an other pressure activated firing head or a mechanical activated (drop
bar) firing head as a back-up. The use of the 9-minute delay allows for
time to bleed off the activating pressure from the tubing or annulus.
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• Provides redundancy to ensure detonation of the TCP gun string.
• Utilizes precision shear pin technology
• May be run with standard Gun Top Subs
• Operating Range: 20,000 psi (137.9 MPa)
• Redundancy can be achieved by using an Owen mechanical impact

firing head or a pressure activated firing head

The maximum temperature can be increased to 450° (3 20° C) by substituting the 90 
durometer Nitrile o-ring witn 90 Viton o-rings. Refer to the Time vs Temperature chart 
for Explosives to confirm any explosives requirements.

Tool Diameter 3.375" 86 mm
Make-up Length 40.44" 1027 mm
Top Thread
Maximum Temperature 250° F 121° C
Minimum Hydrostatic 2500 psi 17.2 MPA
Tensile Rating 124,000 lbf 55,158 daN
Pressure Rating 20,000psi 137.9 MPa

2-3/8 8rd EUE
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Items Part No. Qty. Description
1 TC-042-0001-000 1 Top Sub
2 TC-042-0002-000 1 Outer Housing
3 TC-042-0003-000 1 Lower Sub
4 TC-042-0004-000 1 Center Stem
5 TC-042-0005-000 1 Shear Set 
6 TC-042-0008-000 1 Firing Pin Block
7 TC-042-0009-000 1 Time Delay Block
8 TC-042-0010-000 1 Mating Sleeve 
9 TC-042-0011-000 1 Fining pin 
10 TC-042-0012-000 1 Igniter Support
11 TC-042-0013-000 1 Detonator Support, Slimline
12 TC-042-0014-000 1 Transfer Block
13 TC-040-0001-400 1 Detonator Housing
14 TC-042-0015-000 1 Top Booster Support
15 MI-305-2375-000 1 Seal Ring 
16 SF-010-0100-038 8 Shear Pin, small
17 SF-010-0130-045 24 Shear Pin, large
18 TC-001-0002-000 1 Alignment Insert
19 TC-021-0014-000 1 Booster Alignment Pin
20 PF-020-031C-075S 2 Socket Head Cap Screw, Hex
21 PF-020-025C-300S 2 Socket Head Cap Screw, Hex
22 TAG-3375-076 1 Snap Ring 
23 OOO-N569-008 1 O-ring, Nitrile
24 OOO-N569-017 2 O-ring, Nitrile
25 OOO-N569-035 6 O-ring, Nitrile
26 OOO-N569-113 2 O-ring, Nitrile
27 OOO-N569-117 3 O-ring, Nitrile
28 OOO-N569-124 2 O-ring, Nitrile
29 OOO-N569-131 2 O-ring, Nitrile
30 OOO-N569-135 2 O-ring, Nitrile
31 OOO-N569-215 2 O-ring, Nitrile
32 OOO-N569-231 4 O-ring, Nitrile

Explosives sold separately
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'���
��(� Explosives are destructive by nature!  Do not attem pt
to disassemble or alter explosive products in any m anner!  Do not
crush, hammer, pinch, impact, pull wires or abuse a ny explosive
product!

'���
��(� Be sure to follow safe operating practices as found  in
API RP-67 in accordance with governmental regulatio ns,
company policies and manufacturer’s recommendations !

����

�(� The shear pin values shown on the package
accompanying this tool are valid ONLY for the tools  listed in this
manual!

����

�(� Correct shear pin values will vary between lot date s,
always reference the data accompanying the pins!

�
��(� Check all items against the parts list to be sure of having the
correct parts and quantities.

�
��(� Check for any damage to the parts which would prevent the
part from being assembled correctly, easily and safely.
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1.1  Install O-rings (item 32) onto the Lower Sub (item 3). Thread the Firing Pin Cartridge
into the Time Delay Fuse, tighten. Install the O-rings (item 24) onto the Detonator
Support (item 11) and insert a Slimeline CP Detonator into the support and thread onto
the firing pin cartridge. Apply a thin layer of grease on the det. support o-rings and insert
this time delay assembly into the lower sub.
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1.2  Bolt the Time Delay Block (item 7) to the top of the lower sub using the (2) two cap
screws (item 20). The time delay fuse fits inside the milled out slot in the side of the block
with the pin end of fuse fitting inside the hole at the end of the slot.

1.3  . Install the TD Igniter into the Firing Pin Block (item 6) and secure in place using the
Igniter Support (item 10).  Install the O-ring (item 23) onto the Firing Pin (item 9) Apply a
minute amount of grease on the firing pin o-ring and carefully insert into the firing pin
block until the pin tip just touches the top of the igniter.

�
��(� One side of the igniter is colored RED. This side must face the
top of the time delay fuse when bolted to the time delay block.
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1.4  Install the O-rings (item26) onto the Mating Sleeve (item 8), apply grease to o-rings
and insert this sleeve into the bottom of the firing pin block.

1.5  Bolt the firing pin block assembly to the top of the time delay block using the (2) two
Cap Screws (item 21).

�
��(� The firing pin and ignitor ports MUST be in alignment with the
TD fuse top end.
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1.6  Apply grease to the o-rings and threads of the lower sub. Very carefully slide the
Outer Housing (item 2) over the top of the firing pin / time delay assemblies and threads
onto the lower sub, tighten. Set this assembly aside for the moment.

'���
��(� Pay close attention to the firing pin while sliding  on
the outer housing!

1.7  Install the O-rings (items 29 & 30) on the inner and outer sleeves of the Shear Set
(item 5). Apply grease to the o-rings on the inner sleeve and insert it into the outer sleeve
until grooves on piston align with holes in outer sleeve.
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1.8  Install the correct number and size of Shear Pins (items 16 & 17) that is required for
your operation. Reference the packaging that the individual shear pins come in for the
correct pin value @ 72° F. Reference the Temperatur e Correction Chart to get the true
shear value for the individual pins at BHT (bottom hole temperature). (On last page of
these procedures). Try to symmetrically space the pins around the shear set so to
balance out the shear load. Use the O-rings (item 25) to retain the shear pins. Two (2) o-
rings per groove, one (1) o-ring on each side of the pin tip.

�
��(� The pins shipped with this tool are valued for the pressure
section for this tool only. If another pressure tool is to be used on the
center stem it will have it’s own pin value rating and must be calculated
as such. Pin values differ because of piston areas.

1.9  Install the O-rings (item 32) onto the Top Sub (item 1), and also install the API Seal
Ring (item 15) into the top sub's 8 rd EUE threads. Apply grease to the o-rings of the
shear set's outer sleeve and insert shear set into the top sub.
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1.10  Apply grease to the threads and o-rings of the top sub and carefully thread the top
sub / shear set assembly into the outer housing, being aware of the explosive
components already previously assembled and exposed firing pin top.

1.11  Install all the (3) three different size O-rings (items 27, 28, & 31) onto the Center
Stem (item 4).   Apply grease to the bottom two sets of o-rings and insert the center stem
down through the top sub, and thread into the top sub until seated in the firing pin block.

1.12  Cut a length of 80 gr. Detonating Cord 35 1/4 inches (89.5 cm) long and crimp a Bi-
directional booster on one end. Slide the detonating cord through the Top Booster
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Support (item 14) and crimp a second bi-directional booster onto the cord. Note: Small
internal lip supports edge of booster shell.

1.13  Insert the detonating cord assembly down through the center hole of the firing head
system, seating the booster support in the top of the center stem. The bottom booster
should be near flush to the inside face of the lower sub bore.

1.14  Apply grease to the o-rings and threads on the center stem and thread on the
Detonator Housing (item 13), tighten.



����������	
���
�
���������

MAN-TC-042 (R04) page 13

1.15  Insert a regular CP Percussion Detonator into the detonator housing and thread in
your second Firing Impact of choice, i.e. PAFH, PAFH w/ TD, Mechanical, or Safety
Impacts (LP/HP).

1.16  Thread into the top sub of the firing system either a 2 ft. or 4 ft. 2-3/8 8rd EUE Pup
Joint. The length of the pup joint will be determined by the length of the secondary firing
impact you will be using. You will want to cover over the complete impact to protect it.

1.17  To assemble the Transfer Block, (2) two pieces of 80 gr. detonating cord must be
cut, one piece to be 4-3/16” (106.4 mm) and the other piece to be 3-3/16” (81.0 mm).
Crimp a bi-directional booster on each end of both pieces of detonating cord, (total of [4]
boosters).
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1.18  Insert the longer of the two cords into the offset hole in the top of the Transfer Block
(item 12), until the booster edge stops at the edge of the drilled hole.  Insert the shorter
cord into the center hole of the transfer block until booster is flush with the top of the
block.

1.19  Install the O-ring (item 27) onto the Alignment Insert (item 18). Apply a very light
amount of grease on this o-ring and insert the alignment insert over the two boosters and
into the transfer block. Thread the Booster Alignment Pin (item 19) over the offset
booster and into the transfer block.
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1.20  Insert this transfer block assembly into the bottom end of the lower sub, aligning the
booster alignment pin inside the offset hole on the inner face of the bore.

1.21  With the transfer block assembly fully inserted into the lower sub, retain in place by
installing the Snap Ring (item 22) into the thread relief of the lower subs threads.
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Step 1 (Data)

A. Well Temperature (BHT) at perforating depth _____°F

B. True Vertical Depth (TVD) ______ ft

C. Max. fluid weight in well when tripping _____ ppg (lb/gal)

D. Fluid Weight in tubing when ready to fire _____ ppg (lb/gal)

Step 2 (Calculate Pressures)

A. Max. Hydrostatic at depth

                 (0.05195 * 1C * 1B) = ________ psi

B. Tubing hydrostatic when ready to fire

                 (0.05195 * 1B * 1D) = ________ psi

C. Greater of 2A or 2B = ___________ psi

D. Absolute Firing Pressure

                (2C + 2000 psi (minimum safety factor)) = _______ psi

Step 3 (Calculate number of pins)

A. Reduction Factor

                 Refer to the Temperature Correction Chart with the temperature from 1A = ___

B. Adjusted Large Pin rating (.130 dia.)

                 (______ psi * 3A) = ________ psi / pin @ BHT

                 Refer to the pin shipping bag for listed pin value to use.

C. Adjusted Small Pin rating (.100 dia.)

                 (______ psi * 3A) = __________ psi / pin @ BHT
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                 Refer to the pin shipping bag for listed pin value to use.

D. Number of Large Pins

                 (2D / 3B) = _______

A. Number of Small Pins = _________

                  Take fractional amount of 3D and determine if one small pin is

                  required (for example 11.5 pins 11 large + 1 small).

Step 4 (Calculate nominal absolute firing pressure)

A. 3D x 3B = _______ Large pin psi @ BHT

B. 3E x 3C = _______ Small pin psi @ BHT

C. 4A + 4B = ________ Total absolute pressure @ BHT

Step 5 (Calculate pressure tolerance )

A. Tolerance (4C * 0.05) = ______ psi

Step 6 (Calculate surface pressure) - Pressure applied on tubing.

A. Nominal pressure (4C - 2B) = ______ psi

B. Max. pressure (6A + 5A) = _______ psi

C. Min. pressure (6A - 5A) = ________ psi
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Step 1 (Data)

A. Well Temperature (BHT) at perforating depth _____°C

B. True Vertical Depth (TVD) ______ m

C. Max. fluid weight in well when tripping _____ kg/m3

D. Fluid Weight in tubing when ready to fire _____ kg/m3

Step 2 (Calculate Pressures)

A. Max. Hydrostatic at depth

                  (0.0098 * 1C * 1B) = ________ kPa

B. Tubing hydrostatic when ready to fire

                  (0.0098 * 1B * 1D) = ________ kPa

C. Greater of 2A or 2B = ___________ kPa

D. Absolute Firing Pressure

                  (2C + 13790 kPa (minimum safety factor)) = _______ kPa

Step 3 (Calculate number of pins)

A. Reduction Factor

                  Refer to the Temperature Correction Chart with temperature from 1A) = _____

B. Adjusted Large Pin rating (.130 dia.)

                  (______ kPa * 3A) = ________ kPa / pin @ BHT

                  Refer to the pin shipping bag for listed pin value to use.

C. Adjusted Small Pin rating (.100 dia.)

                  (______ kPa * 3A) = __________ kPa / pin @ BHT
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                 Refer to the pin shipping bag for listed pin value to use.

D. Number of Large Pins

                  (2D / 3B) = _______

E. Number of Small Pins = _________

                 Take fractional amount of 3D and determine if one small pin is

                  required (for example 11.5 pins 11 large + 1 small).

Step 4 (Calculate nominal absolute firing pressure)

A. 3D x 3B = _______ Large pin kPa @ BHT

B. 3E x 3C = _______ Small pin kPa @ BHT

C. 4A + 4B = ________ Total absolute pressure @ BHT

Step 5 (Calculate pressure tolerance)

A. Tolerance (4C * 0.05) = ______ kPa

Step 6 (Calculate surface pressure) -  Pressure applied on tubing.

A. Nominal pressure (4C - 2B) = ______ kPa

B. Max. pressure (6A + 5A) = _______ kPa

C. Min. pressure (6A - 5A) = ________ kPa
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Correction Correction Correction Correction
Deg. F Factor Deg. F Factor Deg. F Factor Deg. F Factor

70 1.00000 180 0.9440 290 0.9025 400 0.8820
80 0.9950 190 0.9395 300 0.8980 410 0.8840
90 0.9880 200 0.9350 310 0.8970 420 0.8850
100 0.9825 210 0.9315 320 0.8945 430 0.8860
110 0.9775 220 0.9275 330 0.8925 440 0.8880
120 0.9725 230 0.9235 340 0.8900 450 0.8900
130 0.9675 240 0.9195 350 0.8880 460 0.8940
140 0.9620 250 0.9165 360 0.8870 470 0.9000
150 0.9570 260 0.9125 370 0.8860
160 0.9530 270 0.9090 380 0.8845
170 0.9485 280 0.9060 390 0.8835

Correction Correction Correction Correction
Deg. C Factor Deg. C Factor Deg. C Factor Deg. C Factor

21 1.00000 82 0.9440 143 0.9025 204 0.8820
27 0.9950 88 0.9395 149 0.8980 210 0.8840
32 0.9880 93 0.9350 154 0.8970 216 0.8850
38 0.9825 99 0.9315 160 0.8945 221 0.8860
43 0.9775 104 0.9275 166 0.8925 227 0.8880
49 0.9725 110 0.9235 171 0.8900 232 0.8900
54 0.9675 116 0.9195 177 0.8880 237 0.8940
60 0.9620 121 0.9165 182 0.8870 243 0.9000
66 0.9570 127 0.9125 188 0.8860
71 0.9530 132 0.9090 193 0.8845
77 0.9485 138 0.9060 199 0.8835


