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1. MOOS Riser cabling specification.


1.1. General and Environmental.


1.1.1. Temperature.   

1.1.2. Pressure

1.1.3. Materials Compatibility (Seawater, Mineral Oil, etc)

1.1.4. Storage Conditions


1.1.5. Service Life.  The Riser cable shall provide a minimum of three years of service while continuously submerged in a dynamic ocean environment.


1.2. Mechanical


1.2.1. Diameter

1.2.2. Weights

1.2.3. Working Strength

1.2.4. Breaking Strength

1.2.5. Fatigue Life

1.2.6. Elongation

1.2.7. Rotation

1.2.8. Minimum Bend Radius 

1.2.9. Packaging


1.3. Optical


1.3.1. Fiber Count. There shall nominally be four single-mode optical fibers. In the interests of minimizing overall cable diameter, depending on cable construction and efficiencies of fiber packaging, the cabled fiber count can be reduced to an absolute minimum of three optical fibers. Fibers shall be Corning “Titan SMF CPC5”. Substitution of alternate fiber shall only be by written agreement between vendor and MBARI. The optical specifications below must be met over the specified cable service life during continuous operation at ocean depths to 4000 meters. Vendor should advise on cable suitability for 6000 meter operation.

1.3.2. Optical Attenuation. Attenuation in each fiber shall not exceed the following values under cable working conditions (see mechanical specifications for working condition values):

0.7 dB per kilometer at 1310 Nm. wavelength

0.7 dB per kilometer at 1550 Nm. wavelength

1.3.3. Optical Attenuation Uniformity. No single point attenuation discontinuity in any fiber in the finished cable shall be greater than 0.15 dB at either 1310 Nm. or 1550nm. wavelengths, as measured with an OTDR.

1.3.4. Optical Dispersion. Individual fiber specifications for optical dispersion in the completed cable shall meet the pre-cabled fiber manufacturer’s specifications for the fiber used, as measured by EIA/TIA 455-175.

1.3.5. Fiber Proof Test. Individual fibers will be proof tested at the time of manufacture to a minimum of 150kpsi.

1.3.6. Fiber Identification.  Fibers or their over-jacketing shall be color coded or otherwise indelibly marked at least every meter for identification.  


1.4.  Electrical


1.4.1. General.  The cable will be used for electrical power transmission while submerged in the marine environment.  The cable shall provide a minimum of two electrical conductors insulated from one another, and from seawater.


1.4.2. Working Voltage.  The cable will be used at a working voltage between conductors, or between conductors and seawater, of up to 425 Volts DC.   At this voltage, the maximum electrical stress present at any point in the cable insulation system shall be less than or equal to 2.0 kV/mm (51 volts/mil).  The insulation system used must be suitable for continuous high D.C. electric field stress.


1.4.3. Insulation Resistance.  The Insulation Resistance of each conductor in the as-built cable shall be a minimum of 3,000 Megohms per kilometer, measured at the working voltage of Section 1.4.2 above.  The resistance shall be measured between the test conductor, and the other conductor(s) plus the cable armor plus any other metallic cable elements, tied together.


1.4.4. Conductor Resistance.  The cable will be used at a working current of up to one ampere per conductor.  The maximum as-built, as-cabled, round trip (two way) resistance of the two cable conductors in series shall be a maximum of 8.6 ohms per kilometer (nominally 4.3 ohms per kilometer per conductor, although equal resistances are not required), measured at a conductor temperature of 20 degrees C.  The as-built conductor resistance shall have a tolerance of +/- 5%.


1.4.5. Production Testing.   Each individually insulated conductor shall be tested for insulation resistance, before cable assembly, in a water bath.  The test conditions and criteria for acceptance shall be as specified in Section 1.4.3 above.  The completed cable shall be evaluated for Partial Discharge at the working voltage of Section 1.4.2 above.  No detectable discharge is permitted, within the detection limits of the test equipment employed.


1.4.6. Conductor Identification.   The individual conductors shall be color coded or otherwise made visually distinguishable from one another, either throughout their length, or at regular increments not to exceed 0.33 meter. 


2. MOOS Benthic cabling specification.

2.1. General and Environmental.

2.1.1. Temperature.   

2.1.2. Pressure

2.1.3. Materials Compatibility (Seawater, Mineral Oil, etc)

2.1.4. Storage Conditions


2.1.5. Service Life.  The Riser cable shall provide a minimum of three years of service while continuously submerged in a dynamic ocean environment.


2.2. Mechanical


2.2.1. Diameter

2.2.2. Weights

2.2.3. Working Strength

2.2.4. Breaking Strength

2.2.5. Fatigue Life

2.2.6. Minimum Bend Radius 

2.2.7. Packaging


2.3. Optical

2.3.1.  Fiber Count.  There shall nominally be four single-mode optical fibers. In the interests of minimizing overall cable diameter, depending on cable construction and efficiencies of fiber packaging, the cabled fiber count can be reduced to an absolute minimum of two optical fibers. Fibers shall be Corning “Titan SMF CPC5”. Substitution of alternate fiber shall only be by written agreement between vendor and MBARI. The optical specifications below must be met over the specified cable service life during continuous operation at ocean depths to 4000 meters. Vendor should advise on cable suitability for 6000 meter operation.

2.3.2. Optical Attenuation. Attenuation in each fiber shall not exceed the following values under cable working conditions (see mechanical specifications for working condition values):

0.7 dB per kilometer at 1310 Nm. wavelength

0.7 dB per kilometer at 1550 Nm. wavelength

2.3.3. Optical Attenuation Uniformity. No single point attenuation discontinuity in any fiber in the finished cable shall be greater than 0.15 dB at either 1310 Nm. or 1550nm. wavelengths, as measured with an OTDR.

2.3.4. Optical Dispersion. Individual fiber specifications for optical dispersion in the completed cable shall meet the pre-cabled fiber manufacturers specifications for the fiber used, as measured by EIA/TIA 455-175.

2.3.5. Fiber Proof Test. Individual fibers will be proof tested at the time of manufacture to a minimum of 150kpsi.

2.3.6. Fiber Identification.  Fibers or their over-jacketing shall be color coded or otherwise indelibly marked at least every meter for identification.  

2.4.  Electrical


2.4.1. General.  The cable will be used for electrical power transmission while submerged in the marine environment.  The cable shall provide a minimum of two electrical conductors insulated from one another, and from seawater.


2.4.2. Working Voltage.  The cable will be used at a working voltage between conductors, or between conductors and seawater, of up to 425 Volts DC.   At this voltage, the maximum electrical stress present at any point in the cable insulation system shall be less than or equal to 2.0 kV/mm (51 volts/mil).  The insulation system used must be suitable for continuous high DC electric field stress.


2.4.3. Insulation Resistance.  The Insulation Resistance of each conductor in the as-built cable shall be a minimum of 3,000 Megohms per kilometer, measured at the working voltage of Section 2.4.2 above.  The resistance shall be measured between the test conductor, and the other conductor(s) plus the cable armor plus any other metallic cable elements, tied together.


2.4.4. Conductor Resistance.  The cable will be used at a working current of up to one ampere per conductor.  The maximum as-built, as-cabled, round trip (two way) resistance of the two cable conductors in series shall be a maximum of 52 ohms per kilometer (nominally 26 ohms per kilometer per conductor, although equal resistances are not required), measured at a conductor temperature of 20 degrees C.  The as-built conductor resistance shall have a tolerance of +/- 5%.


2.4.5. Production Testing.   Each individually insulated conductor shall be tested for insulation resistance, before cable assembly, in a water bath.  The test conditions and criteria for acceptance shall be as specified in Section 2.4.3 above.  The completed cable shall be evaluated for Partial Discharge at the working voltage of Section 2.4.2 above.  No detectable discharge is permitted, within the detection limits of the test equipment employed.


2.4.6. Conductor Identification.   The individual conductors shall be color coded or otherwise made visually distinguishable from one another, either throughout their length, or at regular increments not to exceed 0.33 meter. 

