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‘A Fujikura Business

High Temperature Downhole Cable

AFL Telecommunications’ unique design for applications > 150°C is  three layer design with
the secondary layer being 0.040" thick aluminum. Literature ndicates hyorogen permezbty
through aluminum Is 100 times less than stainless steel resutting In an extended e for the
optical fier. The all metal design eliminates concerns with polymers t elevated tempera-
tures and provides for sable, predictable performance.

Features

* Hydrogen resistant

Al metal construction

* Tight tolerances

300°C temperatures and beyond
Loose tude design

Patent pending

Cable Components
Outer Sinless Steel Tube:
Auminum Tube
Imer Sailess Steel Tube

Hyttogen Scavenging Gel

Options and Specifications

Outr Tue Diamter [ om |
Outer Tube Material ‘Stainless Steel 316L, Incoloy™ 825

Fooiger S o, 5 G S
Gel Types. No gel, standard gel, hydrogen scavenging gel
opram gz
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Test Procedure

Fiber Optic Cable Leak
The purpose of this procedure is to test the Seal-Tite sealant and procedure proposed to permanently plug the leaking fiber optic line in a well near Yorktown, Texas. 

Fifty feet of the following cable was received by Seal-Tite for testing.                                                                      
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Figure 1     Fiber Optic Cable Specs
The Hydrogen Scavenging Gel shown in the void space between the fibers and inner tube is not present in the cable supplied for testing or in the identical cable installed in the well.

Prepare Cable for Testing

1. Perform JSA and take necessary precautions. Do not touch the fibers in the cable.
2. Straighten and lay the cable on the shop floor and measure the length. Cable Length = 56 .7 ft.
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Figure 2     Fiber Optic Cable

3. Install ¼” Swagelok tube fitting x ¼” NPT elbow on each end of the cable to help prevent the fibers from being pumped from the cable during testing.

4. Rig up Seal-Tite fluid pump box to one end of the cable and test the rig up to 200 psi for 5 minutes and 5,000 psi for 5 minutes. Test results = Test successful.
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Figure 3     Seal-Tite Pump Box
5. Route the open end of the cable to drain into a graduated cylinder to capture fluids pumped through the cable void space. 
Determine Volume of Void Space between Fibers and Inner Tube
6. Elevate the open end of the cable.

7. Pump water to remove the air and fill the cable void space with water. Void Volume = 55 ml.
8. Calculate cable void capacity per foot = 1.04 ml/ft. 
9. Compare cable void capacity with the following known control line capacities.
¼” OD 0.049” wall thickness control line capacity = 0.0036 lit/ft.

¼” OD 0.065” wall thickness control line capacity = 0.0022 lit/ft.

Pump Water through the Cable Void Space
10. Pump water through the cable void space in 1000 psi pump pressure increments to 5000 psi or the capacity of the pump. Record results below.
Pump Pressure (psi)

Flow Rate (ml/min)

Comments

______1000______

______1200______

__________________________

______ 1500____
_

______1540___
___

__________________________

______2000______

______1840______

__________________________
11. Graph the results, pump pressure versus flow rate. 
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Figure 4     Friction Pressure Graphs

12. Displace the water from the cable with nitrogen.

Pump Sealant to Permanently Plug the Cable Void Space

13. Pump and fill the cable void space with Micro-Seal sealant. Specify pump pressure and rates used. 
Pump Pressure (psi)

Pump Rate (ml/min)

Comments

________1000________

________90________

__________________________

________1500________

________132________

__________________________

________2000________

________168________

_Shown in Figure 4 above ____


________3000________

________248________

__________________________


________4000________

________305________

__________________________
















14. Record volume of sealant pumped to fill the void space = 55 ml
15. Allow sealant to cure per Seal-Tite recommendation. Recommended minimum cure time = 48 hrs. Record actual cure time = 72 hrs.
16. Pressure test from open end of cable with Nitrogen in 1000 psi increments to 2000 psi nitrogen bottle pressure for minimum 3 hours at each step. Record results below.

1000 psi Nitrogen Test Results: 1030 psi N2 pressure was applied to the tubing assembly and allowed to stabilize for approximately sixty minutes. After sixty minutes the pressure stabilized at 1003 psi and showed no signs of pressure loss over three hours.
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Figure 5     1000 psi Nitrogen Test
2000 psi Nitrogen Test Results: 
Immediately after completion of the 1000 psi three hour test period the tubing pressure was decreased to 0 psi and then increased to 2023 psi. The pressure was then allowed to stabilize for approximately five minutes. After five minutes the pressure stabilized at 2002 psi and showed no signs of pressure loss over three hours.
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Figure 6     2000 psi Nitrogen Test
The open end of the line was placed in a bucket full of water and no Nitrogen bubbles were ever observed exiting the line during the Nitrogen tests.

17. Bleed off nitrogen test pressure.

18. Pressure test from open end of cable with water in 1000 psi increments to 5000 psi for minimum 1 hour at each step. Record results below.

Pressure Test Results with Fresh Water: Following the N2 testing, hydraulic water pressure was applied to the tubing in the increments specified in the procedure. The graph below shows the results. During the sixty minute monitoring period at each test pressure a slight decrease in pressure was observed. However, no leaks were observed and these decreases in pressure were attributed to compression of residual gas contained in the annular channel of the tubing. With that in mind, the final test pressure (5000 psi) was shut in over the weekend for approximately sixty-six hours. The graph below shows a slight pressure decrease from hours six to twenty and then an increase from hours twenty through sixty-six. The pressure increase was attributed to thermal effects.   
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Figure 7     Pressure Tests with Water
The open end of the line was placed in a dry bucket and no water was ever observed exiting the line during the tests with water.
Conclusion: The results of this test confirm that Micro-Seal is the recommended sealant to permanently plug this line.   
END
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