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The Reeling System for Cable Operation
The design of the bending test protocol for the MBARI umbilical cable should take into consideration the cable positions during the reeling operation. 
Umbilical Cable Position during Reeling Operation
The positions are based on Figure 1, supplied by MBARI (file UHS w_dim.pdf).

Figure 1

Cable Reeling System
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All sheaves are 36” (0.914 m) in diameter.  It is assumed that the minimum winch spool diameter is also 36” (0.914 m).
Table 1 lists the cable positions as it is reeled during operation. 

Table 1

Cable Location During Reeling Operation

	Reeling Position
	Reeling Motion
	Cable Force Direction Toward Cable Core

	At winch
	Cable being pulled off at top of winch
	6 o'clock

	At sheave at winch
	Sheave in horizontal position
	9 o'clock

	At sheave at tractor winch
	Sheave in horizontal position
	9 o'clock

	Tractor winch (5 Passes)
	Cable being pulled onto winch at bottom
	6 o'clock

	Sheave between tractor winch and overboarding crane
	Cable being pulled over top of sheave
	6 o'clock

	Overboarding sheave
	Cable being pulled over top of sheave
	6 o'clock


Based on these observations, the cable bending forces are at 6 o’clock and at 9 o’clock and change direction three times during the reeling process:

· First at 6 o’clock at one bend

· Second at 9 o’clock for two bends

· Third at 6 o’clock for five turns at the tractor winch
· Fourth passing straight over the sheave between the tractor winch and  overboarding crane sheave
· Fifth at 6 o’clock for one bend dropping into the sea
Cable Tension During Reeling Operation
The cable tensions at the different sheaves and winches will change during operation, depending on the length of umbilical in the sea.

For the design of the bending test, the maximum cable tension and the cable’s sidewall bearing pressure during the operation should be determined in order to be able to simulate the forces the cable will be experiencing.

The sidewall bearing pressure is defined as the cable tension at the sheave divided by the radius of the sheave or winch.

Table 2 lists the positions where the cable tension and sidewall bearing pressures occur.  

Table 2
Cable Tensions During Operation
	Reeling Position
	Reeling Motion
	Cable Tensions during Operation

	
	
	klbf
	kN

	At winch
	Cable being pulled off at top of winch
	
	

	At sheave at winch
	Sheave in horizontal position
	
	

	At sheave at tractor winch
	Sheave in horizontal position
	
	

	Tractor winch (5 Passes)
	Cable being pulled onto winch at bottom
	
	

	Sheave between tractor winch and overboarding crane
	Cable being pulled over top of sheave
	
	

	Overboarding sheave
	Cable being pulled over top of sheave
	
	


Please list the maximum cable tensions at each of these locations so a cable bending test protocol suitable for the umbilical cable can be designed.
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