Answers to the Power Cable Consultants Questions (Data Request # 1)
Cortland Fibron BX Drawing Dated 23 June 2010

1. Changed to two layer to provide larger envelope for the electrical/optical components which enabled an increase in insulation thickness.

2. On two layer armour the inner layer of wires need to be a larger diameter to achieve torque balance.

3. Yes the power cores are manufactured by CFBX

Power Cable & Drain Wire Conductors

4. The power core size is 4sq.mm.
5. Stranding is 19wires 0.52mm diameter

6. The conductors are manufactured to IEC60228 Class 5 & annealing conforms with that standard.

7. As above

8. The drain wires are 7 wires 0.2mm diameter

9. Copper polyester tape is positioned over the quad and over the power cores.  The thickness of the tape is 0.042mm and is split 50% polyester and 50% copper

Power Cable Insulation

10. We think it is reasonable to conclude that the fault is fatigue related and that there is a position on the handling system where fatigue is being accelerated. The handling system has a number of directional changes for the umbilical which we know will shorten the umbilical life. However, we also recognise that TMT have reviewed the handling system, and confirmed their view that the system is good. The reality in our view, and to accommodate the original design for additional power we had to reduce radial thicknesses on the power cores whilst maintaining a maximum OD of 17.3mm, and use our preferred 3 layer armour design. In addition, we would also point out that this design successfully achieved the FAT requirement for bend over sheave at 5000 cycles. In all cases cable designs are a compromise to achieve required electrical services and strength in the smallest envelope possible, whilst maintaining flexibility for a dynamic handling system. We have learnt from the current handling system that in order for the cable to survive we need to isolate the power cables from any external influence, and have therefore moved the fibre optics into a single unit with a sheath and in the same layer as the power cores. Therefore when the cable is working for long periods at the same depth the cable will be able to cope with the handling system movements. In addition, the power cores are insulated with cross linked polyethylene which has improved mechanical performance compared with the original insulation material. To accommodate the fibre optic unit in the same layer as the power cores we have reduced the armour design to 2 layers. 
11. Yes – but CFBX consider this insulation system to be the most appropriate

12. Insulation thickness is 0.58mm nominal.

13. There are no standards covering these types of cables
14. High voltage and insulation resistance tests on all electrical components at 5kVdc; Conductor resistance; Resistance of the screens.  In addition the tests performed on completed cable as above, there will be a water immersion test performed on each core contained within the cable.  A voltage of 19kVdc will be applied to the 4mm2 cores for 5mins after 24hours immersion in water.  All electrical tests shall meet the CFBX internal specifications and will be manufactured under the control of ISO9001
Cable Assembly & Test
15. Lay length of quad  = 13mm;  Power Core + FO lay length = 68mm
16. The collective screen (ie the outer screen) is composed of 3 x 7/0.2mm drain wires (plain copper) and a copper polyester tape applied with a 50% overlap.

17. Please can we send the spec/test document we originally supplied to fully answer this item
18. Inner shipping reel diameter will be greater then560mm

19. Mechanical characteristics are given on our drawing if addition information is required please can PCC advise what they require

Cable Storage & Winch Information

20. MBari should provide this information.
