FOC Memo #30 Rev#2

Issued: December 05, 2006

Subject: GR-20 - Optical Fiber and Optical Fiber Cable - Gel Free Ribbon Clarification and Test Requirements
Reason for Issuing this Memo:  Test procedures have been modified. Added ribbon pull test after temperature cycling in the ribbon pull test procedure.

Problem/Issue Statement: Use of new gel free single tube ribbon fiber optic cable will require additional tests that are not in the current version of GR-20. This is required since some new single tube ribbon cables are completely free of gel: none present in or around the tube. The gel has been replaced by tape or yarn that has water-blocking ability. The messy gel has been eliminated thus improving productivity while handling this type cable in the field. The tests outlined here are being adopted in addition to GR-20 tests to address any technical concerns of this new design.
New Test Procedures for Gel Free Ribbon Cable:

1.0 Ribbon Coupling/Pullout: meaning that the ribbons and surrounding cable act as one unit or are "coupled" together.  If the ribbons are not adequately coupled to the cable in a gel-free cable design, the ribbons may slide relative to the surrounding cable structure, causing potential attenuation issues during or after installation.  A test called the Ribbon Pullout Test has been developed to address this concern as follows: 

Ribbon Pullout Test Procedure:

1. Lay out 31 to 32 meters of cable straight on a level surface as shown in Figure 1 below.  Remove 1 meter of cable sheath, tube, and any water blocking components on the load frame end of the cable, allowing access to the ribbon stack.  Do the same on the free end, leaving approximately 5 cm of ribbon stack and ensuring that 30 meters of cable sheath remains.  

2. Secure the cable to the surface (floor or other suitable fixed surface) periodically using duct tape or equivalent.  Ensure the cable is as straight as possible.
Figure 1
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3. At the pulling end, tape or glue the ribbons together so that they act as one unit. Attach the ribbon stack to a load frame or other suitable apparatus for applying tension.  A fixture or pulley system may be required to pull the ribbon stack straight from the cable sheath. 

4. Activate the load frame to pull the ribbon stack at a rate of 100 ± 25 mm per minute.  Note the force at which the ribbon stack begins to move. Continue pulling until the load stops increasing.  Note:  A mark may be placed on the surface at the end of the ribbon stack to aid in determining when the stack begins to move.

5. The force required to begin movement of the ribbon stack shall be more than 0.1625 N (0.036 lbf) times the number of fibers in the ribbon stack.  For example, the passing force for a 24-fiber ribbon cable is 3.9 N (0.87 lbf).  The passing force for a 216-fiber ribbon cable is 35.1 N (7.80 lbf). Note: the supplier can change the pull out force suggested here provided the rationale is included with the test. 
6. After the pull test is done, wrap the cable on the biggest supported reel and place the cable reel in the chamber and conduct GR-20, section 6.6.3 temperature cycling test. Cable reel shall be placed such that cable is vertically suspended (lying on both the flanges). Entire 30 meters length of the cable must be in the chamber.

7. After completing the temp cycling, remove the cable from the cable reel and perform the ribbon pull test Step 1-5.

8. The pull force must be the same as measured before the temperature cycling test.

2.0 Ionic Water Penetration: the most likely way for water to enter into the central buffer tube and activate the water-blocking material is through a leaking closure or terminal.  Since this scenario would typically involve a closure or terminal in a manhole or handhole, a study was performed on the ionic concentration of manhole water throughout the USA.  As a result an additional water penetration test using ionic water at a concentration consistent with manhole water to ensure that water would not travel a significant distance through the cable via the central tube was developed and is provided here:  
Ionic Water Penetration Test Procedure:

1. Conduct the test following FOTP-82 (Fluid Penetration Test for Fluid-Blocked Fiber Optic Cable), cited in Section 6.6.7 (Water Penetration) of GR-20 CORE Issue 2, Requirement R6-75 with the following changes.

· The cable test length shall be 3 meters.

· The fluid used shall be 3% seawater.  This is artificial seawater mixed with distilled water. Aquamarin™ or equivalent is preferred.  Aquamarin™ replicates seawater and impedes swelling of super absorbent polymers more than typical aquarium mixes that typically contain only some of the salts found in seawater. 

2. Requirement:  When a 1-meter static head or equivalent continuous pressure is applied at one end of the cable test length of unaged cable for 24 hours, no water shall leak through the open cable end.
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3.0 Cable Internal Freezing Test: the question was raised on what happens if water gets inside the central tube near the fibers, activates the water-blocking material, and subsequently freezes. A test was developed that forces water into the cable under pressure to fill a specified amount of the tube, specifies a freezing cycle, and checks for any attenuation impact.

Freezing Water Inside of Buffer Tube Test Procedure:

1. Obtain the test cable, which must be at least 30 m long.  Drill approximately a 10 mm diameter hole in the middle of the length of cable through the cable jacket and buffer tube to expose the fibers It is recommended to use a blunt-ended drill bit or end mill bit to accomplish this task.  The water-blocking materials should provide some separation between the fibers and drill bit.

2. Apply water into cable through hole using 1-meter head of 3% seawater* for 1 hour (Figure 1). The pressure and set-up requirements are the same as the requirements of Section 6.6.7 (Water Penetration) in GR-20 CORE Issue 2, R6-75.

Figure 1 – Water Insertion
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3. After applying the water, seal the hole in the cable with duct tape or equivalent. Coil at least 10 meters of cable in a temperature chamber ensuring there is at least 5 meters of cable length on each side of the hole inside the chamber (Figure 2).

Figure 2 – Test Setup

[image: image4.png]Freeze Cable and Measure Attenuation Change

temperature chamber

attenuation

measurement

equipment

™

—/

b A

os

30 meter
[ length of cable

[~ taped hole

i—e@





4. Measure the attenuation of at least 24 fibers with the chamber at room temperature.

5. Transition the temperature chamber to -40°C within 12 hours and hold the chamber at -40°C for 4 hours.  Measure the attenuation at -40°C.   The allowable attenuation values shall be per the optical requirements of Section 6.6.5 (Cable Freezing) of GR-20 CORE Issue 2, requirement R6-71.  The average attenuation increase shall not be greater than 0.05 dB and the maximum attenuation increase of an individual fiber shall not be greater than 0.15 dB. 

6. Conduct 10 cycles.
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