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Definitions

e WINCH OWNER: The party or their representative
who is normally responsible for the operation,
inspection, maintenance, and testing of the
winch. This could be the vessel operator or the
scientific party.

* ROPE: A woven, flexible tension member with no
internal conductors. It may be made from natural
fibers, synthetic fibers, or metal.

 CABLE: A woven, flexible tension member with
internal conductors or other means of
transmitting data such as glass fiber.



Definitions (cont.)

e ULTIMATE LOAD (UL): The theoretical load that
produces failure. For the purposes of this
standard, the “Ultimate Load” is assumed to be
either the Nominal Breaking Load(NBL) or the
Actual Breaking Load (ABL) as defined below.

e NOMINAL BREAKING LOAD (NBL): Manufacturer’s

minimum published breaking load for a rope or
cable.

 ACTUAL BREAKING LOAD (ABL): The actual load

required to pull a rope or cable to destruction as
determined by testing.



Definitions (cont.)

SAFE WORKING LOAD (SWL): The maximum load that is
allowed to be supported during normal operation.

SWL = NBL (or ABL) / FS: In practice NBL will be used
unless testing shows ABL to be less than NBL. A value
greater than the NBL should never be used.

FACTOR OF SAFETY (FS): The Ultimate Load divided by
the Safe Working Load. For the purposes of this
standard, FS shall be considered the value chosen by
the Operator to determine SWL.

FS = Ultimate Load / Safe Working Load (by definition)



Definitions (cont.)

“D” = The root diameter of the sheave.

“d” = The outside diameter of the cable or
rope.

“d1” = The diameter of largest strand in a
rope or cable armor.



Definitions (cont.)

e TRANSIENT LOADS: Loads induced which are temporary by
nature, including the weight of entrained mud, weight of
entrained water, pull out loads, drag due to package
characteristics and/or winch speed, etc.

e DYNAMIC LOADS: Loads induced due to vessel motion
(heave, roll, pitch, etc.)

e “g” =The vertical acceleration due to gravity. For normal
static loading (no dynamic effect), “g” is equal to 1.0. To
take into account dynamic effect due to ship’s motion and
package drag, the simple static load is multiplied by a
factor higher than 1.0 under ABS standards: normally 1.75
or 2.0 for vertical accelerations depending on application.



General Concept

e OPERATING REQUIREMENTS = FS of ........:

 Ropes and cables of steel construction may be
operated to a nominal FS = x.x on the NBL, including
transient and dynamic loads, as long as the following
precautions in this section are adhered to.

 The deployment must be halted, or the next level of
standards described in Section n.n adhered to, when
the subsequent SWL is reached. To some extent this
will depend upon sea conditions and the resulting ship
motion. Thus the trend in prevailing weather should be
assessed before committing to a deployment, which
could approach the limits specified above.
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OPERATING REQUIREMENTS
FS of 5.0 OR GREATER

e Tension may be determined by calculation, including transient and dynamic loads, as
long as the Owner is confident that a FS of 5.0 will not be exceeded. If no other
precise information is available on package drag and/or vessel accelerations, the
Vessel Operator should use the ABS “g” factor of 1.75 as a minimum.

* D/d ratio must be equal to or greater than the manufacturer’s recommendations.

e Personnel on deck should follow good safety practices when working in the vicinity of
cables and ropes during use.

e No routine break testing is required. Wires shall only be tested every two years to the
desired SWL along with the handling system.

e The Owner shall establish an inspection and cutback procedure. At a minimum, the
Owner shall maintain logs showing cutbacks and maximum loading (as determined
by monitoring system or by calculation for each cast) for the full service life of the
rope or cable. The wire log shall transfer with the cable if it is removed and placed in
storage, or transferred to another system (winch) or Owner.

e The Owner and the Master of the vessel must deem all winch operators competent.
“Deemed competent” means that both parties are confident, given the particulars of
the winch and the overall operational scenario (weather conditions, equipment
being deployed, etc.), that the operator has the necessary experience to operate the
winch safely.



OPERATING REQUIREMENTS
FSof 4.91t0 2.5

T i e Tension in the cable or rope must be monitored at the winch operator’s station with
ension ) .

. . a display resolution of at least 3 Hz (every 330 mS). The system must also be capable
Momtormg of logging tension data at a minimum frequency of 3 Hz (every 330 mS).

* For ropes and cables of steel construction the D/d ratio must be at least 40:1 or
Sheave(s) 400d1 (whichever is greater) throughout. Grooving of the sheaves should be as close
to “d” as practicable, and generally no larger than 1.5d.

e The Operator should identify “Danger Zones” around ropes and cables under tension.
Deck To the extent possible, given the nature of operations involved, all personnel should
be excluded from these zones such that a sudden failure cannot result in injury.

e Samples shall be sent for testing every two (2)years and generally in conjunction with
Testing handling system SWL tests. If a 10% decrease in ABL is detected, then the testing shall
be increased to annually.

e The Owner should maintain logs showing cutbacks and load test results for the full
service life of the rope or cable. The archived tension data shall become part of the
Logbooks log and be maintained for the full service life of the cable. The wire log shall transfer
with the cable if it is removed and placed in storage, or transferred to another system

(winch) or Owner

e 2The Winch Owner must certify that all winch operators are competent. By
“certified competent” it is meant that the Owner must have written documentation
in place showing that the operator has been through and successfully passed a

Operator formal training program on the winch, handling apparatus, and monitoring system.

The system vendor or the Owner, depending on the complexity of the system, may

conduct a formal training program. The master shall verify qualifications and

designate the approved winch operators.




CABLE 0OPERATING REQUIREMENTS
FS of 2.4 to 2.0

* Tension in the cable or rope must be monitored at the winch operator’s station with a
Tension display resolution of at least 10 Hz (every 100 mS). The system must also be capable of

Monitoring logging tension data at a minimum frequency of 20 Hz (every 50 mS). Tension must be

continuously monitored using a “tension trending” graph at the winch operator’s station.

* The handling system shall be fitted with both audible and visual tension alarms that
sound and/or illuminated prior to reaching 45% (FS = 2.2) of a cable’s Actual Breaking
Load (ABL).

* The D/d ratio must be at least 40:1 or 400d1 (whichever is greater) throughout. Grooving
Sheave(s) should be per HANDBOOK OF OCEANOGRAPHIC WINCH, WIRE AND CABLE TECHNOLOGY,
Third Edition, Chapter 1, and Section 11.0 to provide adequate support.

* The Operator should identify “Danger Zones” around ropes and cables under tension. To the
extent possible, given the nature of operations involved, all personnel should be excluded
Deck from these zones such that a sudden failure cannot result in injury. Warning notices should

be displayed at points of access indicating the danger. Physical and/or visual barriers
should be erected as needed. Existing doors and accesses to the area should be secured
when possible.

Testing * Problem 2.4 to 2.0 is not defined.

Logbooks ¢ Same

Operator e BSame



Wire oPERATING REQUIREMENTS
FSof 2.4 to 1.5

e Tension in the cable or rope must be monitored at the winch operator’s station with a
display resolution of at least 10 Hz (every 100 mS). The system must also be capable of
logging tension data at a minimum frequency of 20 Hz (every 50 mS). Tension must be
continuously monitored using a “tension trending” graph at the winch operator’s station.

Tension Monitoring

e The handling system shall be fitted with both audible and visual tension alarms that sound
and/orilluminated prior to reaching 60% (FS = 1.7) of a wire’s Actual Breaking Load (ABL).

e Once a FS = 2.0 is exceeded a regular check on cable loading shall be performed. This will
require halting a deployment at regular intervals (~ 500 m) and conducting a slow haul
until the nominal and peak tensions are established and verified. A decision on whether
to proceed must then be based upon the limiting value of 1.5.

Haul Back

e The D/d ratio must be at least 40:1 or 400d1 (whichever is greater) throughout. Grooving
Sheave(s) should be per HANDBOOK OF OCEANOGRAPHIC WINCH, WIRE AND CABLE TECHNOLOGY,
Third Edition, Chapter 1, and Section 11.0 to provide adequate support.

e The Operator should identify “Danger Zones” around ropes and cables under tension. To the
extent possible, given the nature of operations involved, all personnel should be excluded
from these zones such that a sudden failure cannot result in injury. Warning notices should
be displayed at points of access indicating the danger. Physical and/or visual barriers
should be erected as needed. Existing doors and accesses to the area should be secured
when possible.

e Problem 2.4 to 2.0 is not defined.

Testing * When using a FS of 2.0 to 1.5, samples shall be sent for testing annually. If a 10% decrease
in ABL is detected, then the testing shall be increased to every six months.

Logbooks e Same

Operator e FSame



Summary

Operating Requirements

Nominal Factor of Safety

Greater or Equal to 5

Greateror Equal to 2.5

Greateror Equal to 2

Greater or Equal to 1.5

Expressed as % of ABL

Up to 20% of ABL

Up to 40% of ABL

Up to 50% of ABL

Up to 66.6% of ABL

Specific to Conductor Cable

Audible and visual alarms
at FS=2.0

Forbidden!

Tension Monitoring

By calculation; multiply
static load by 1.75

Display updated at 3 Hz &
logged at 3 Hz

Display updated at 10 Hz
& logged at 20 Hz,
continuously monitored
trending graph, audible
and visual alarms at FS =
1.7

Audible and visual alarms

at FS=2.0
Sheave Requirements D/d ratio must meetor |D/d or D/d1 ratio of 40:1 or Additional requirement No additional
exceed manufactures 400 d1 (whichever is greater), [Grooving must be per
specifications groove as close to "d" as UNOLS Manual, Chapter,
possible, not to exceed 1.5d Section 11.0
Deck Requirements Good Safety Practices "Danger Zones" created Additional requirement No additional

personnel excluded

physical barriers and
sighage

Haul Back See Section 5.3

Halt deployment every
500 meters, retrieval test
- FoS not less than 1.5.

Testing Test wire & system to Determine ABL biannually, Determine ABL annually, |No additional
SWL biannually (Sec 6.4) |annual if deteriation of 10% semi-annual if deteriation
(Sec 6.5) of 10% (Sec 6.5)
Logbooks Record of inspection and |Additional requirement for No additional No additional
cutbacks maintained lifetime achive of tension data
Operator Deemed Competent Certified Competent No additional No additional




Cables FS 5

Package Wt 800 lbs., g=1.75
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Cables FS 2

Package Wt 800 lbs., g=1.75
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Cables FS 2

Package Wt 800 |bs., g=1.2
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Wire Rope FS 5

Package Wt 800 lbs., g=1.75
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Wire Rope FS 2
Package Wt 800 lbs., g=1.75
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Wire Rope FS 1.5
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Wire Rope FS 1.5
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Implications

e Limited to FS of 5 if tensiometer fails!

e Applies to all winches and tension members
including those supplied by scientists!

 No logbhooks -- you can not operate!



