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The SafeWinch
Lifeline to safe towing

During the past few years, the engineering company IMC and the winch manufacturing company Kraaijeveld
have been working together to develop a new type of winch with an enhanced safety performance.

ciples, a completely new mechanica

design was de®ned, centred arounfd safe Wil‘Ch

ratchet freewheel and a slipping clutch. B . b WINNER

. this new and simple design, the overload of &
i towline can be easily tackled by a lockingss & ‘
i ratchet and a slipping clutch, whilst instanta i n

' neously a slack towline can also be retrieve AWARD;
i by a motor with the open ratchet. 2008

Following a systematic analysis of prirh-

. Smit was contacted at an early developme
. stage to co-operate and co-develop t
i winch. After thorough prototype testing, the
. 40 t BP tractoThamesbank of Smitas up- |
i graded with a SafeWinch. Over the last si
. months, the winch has been successful
. tested, both in port operations and at sea. |

. Based on these results, Smit recently sighg
! a letter of intent at the International Tug an
. Salvage conference in Singapore (see Fi
. 1), for further joint research on the winch an
i especially operation in exposed conditions &
sea (lexpected to be required when develo
i ing new LNG terminals offshore).

i Recently, the SafeWinch received further jn
. ternational recognition by winning the inter
' national Seatrade Award in the categor
. Safety at Sea. On 21 April, this award wa|
. received from HRH The Princess Royal i
- the Guildhall London (Fig. 2). |

Fig. 1 : Signing the letter of intent, Ben Vree (left) of Smit and Kees Kraaijeveld o
Kraaijeveld Winches

. Owner requirements
i Whether it is a ship or a component of thc
ship, all designs ought to start with a close
- look at the customer and his requirements. In

general, for a new design the following threelone at equal or lower initial and runnlngowmg operations, many components are
objectives apply, which will be expanded orcost ¥ Or to increase pro®tability even furdoubled up (engines, thrusters etc). Howev-
i afterwards using thero®tableReliable and; ther, be able to do even more than the basmr: the main critical single components are

Safe approach: § requirements to really meet the underlym@oth the winch and the towline. The fallure
customer's objectives. i of one of these will result in the loss of the
i Pro®table | ‘

. assisted tow.
For the pro®table operation of a ship or tugReIlabIe |
i there are a number of essential component&n analysis of reliability consists of an |n Safe :
| Firstly, it should be a cost-effective solutionvestigation of available redundancy in thél’ he analysis of risk can be divided into van-
i Secondly, it should do the right, requiredvhole system and trying to prevent any possus categories by zooming out; starting frq>m
| thing in the market, and ®nally it should bsible single occurrence leading to failure. Itthe crew on deck, moving on to the whole
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. tug and ®nally up to the level of the assiste
ship and the whole towing operation. Saf
! towing means clearly having a safe Wrnc
- and a safe towline. ‘

. From the PRS approach it is clear that bot
. the winch and the towline are of crucial im
i portance to maintain a @lifeline® connectro
- during the assistance. ‘

. Winches ‘
Looking at current winch designs, there ar
i in principle three types: the conventron
- winch with tow in the brake, the constan
i tension winch with tow in the drive and the
' new render/recovery winches with 2auto
. matic® change from tow in the drive to tow in
i the brake. Although all have their speci®
advantages, there are also signi®cant dIS
! vantages in the area of pro®tability, rellablll
| ty and safety. !

. The conventional winch
. This winch is a basic, low cost solution fo
i towing with a drum, a brake and a dr|\4e
. Towing is performed with the brake on, pul
i is performed by connecting the drive, an
pay out is performed by lowering the brak
i force (and in some cases disconnecting it
. drive). However, this simple design also in
cludes various disadvantages: an overlo 0
i will lead to towline failure and when operat-

. ed wrongly, the winch drive may be poten-
 tially damaged. Furthermore, operation is
i rather slow and quick release is not alwav"ﬁhe SafeWinch concept A new design |
guaranteed in emergency conditions. i Background: Fault Tree Analysis ! Taking into consideration the winch aspects
| i In order to investigate the safety of a wmchilscussed above, a new winch was deS|gned
The constant tension winch ! during assistance and escorting, the welstartrng from a functional perspective: pullrng

! This winch is based on an large and experknown Fault Tree Analysis approach has essentially different from paying out, and
sive motor connected to the drum. This arbeen used. In this approach, the risk is deherefore both functions are split. The heart of
rangement offers proper reaction to slovscrlbed in all contributing events and sutbhe new winch consists of a patented ratchet
i movements in the towline, but does not courevents The combined risk is de®ned asfraeewheel system, which automatically sepa-
ter large dynamic motions, which may Iead:ombrnatron of the failure of the tug side andates the torque depending on the applled di-
! to costly damage to the motor. In addrtronof the ship side. § rection of the ratchet. ‘
the operating cost is relative high and mOSt |

i importantly, there is only a limited relea$eN|thout going in too much detail, the ma|nThe towline moment is ®rst guided through a
speed available in emergencies under Ioamb events are: clutch and then through the ratchet; depend-
(which may lead to accidents). 3 . ing on the direction of rotation the ratchet

| i = Prevent slack towline : Risk for Crew/Pro-drrects the torque either into the drive or the
! pulsion Loss - 2earth° (see Fig. 3). !

Fig. 2: Dr. Markus van der Laan receiving the Seatrade Award from Her Roy. I
Highness, The Princess Royal

. The render recovery winch ;
{ This winch is a relatively new development
- and automatically switches between brake Prevent overload : Break of towllne/RlskThe winch functions as follows:
and drive. The winch consists of a very ex for Crew/Damage
i pensive large drive and brake system.

= Overload: The excess pull force is releaéed
| ! A third main sub-event, however on a sllght- by a clutch connected via the ratchet to the
i This arrangement offers a (slow) pull undely lower level, is human operation. In many earth.

high load, but also a full and rapid release imcidents and accidents, human error and ‘
any emergencies. Due to the complex méallure have contributed to the ®nal acmdent— Slack towline: The towline can be |nstan-
i chanical and control systems, the reactron § taneously retrieved by the drive connected
. time takes a few seconds and malfunctiofiherefore, integral safety in the design to the ratchet and clutch. |

i may occur due to the complexity and numbeshould integrate human (inter)action as much ;

i of components. | as possible. | This arrangement fully tackles both the»
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. event of a slack towline and an overload
- event by an intrinsically safe design. The ef-
i fect on the towline load is shown in Figures 4
. and 5. Fig. 4 shows the original towline load
i with at the top the 2overload® area and at the
. bottom the 3slack wire® area.

Fig. 5 shows the remaining load When§ a
. SafeWinch is used, with at the top loads re-
i moved by the 2slipping clutch® and at the bot-

. tom loads removed by the acable pull®. The

i components of the SafeWinch are schemati-
- cally shown in Fig. 6, from left to right: Tow:

- line + drum, clutch, ratchet, gear and drive. |

. SafeWinch - designed to

. satisfy owner requirements ‘

i Although at the start of the project the own-

. er/operator requirements were rather basic
i and general, as things progressed they gradu-
. ally became clearer and could be summa-

! rized in the following points together W|th

. the relevant action of the SafeWinch:

. Prevent overload ‘
Any overload should be instantly prevented
! by a slipping clutch with as short as possible
- delay time. The SafeWinch is based on a reli-
i able mechanical slipping of friction material

- and does not require control systems to acti-
vate during a release. Typical response tiﬁme
i for this mechanical system is therefore within

- 1 second. In this way, high loads and even
! snap loads are prevented and the towline will
' no longer break. And prevention of towline

. breaking minimizes the risk of loss of the tow,

i danger for the crew and tug (loss).

Prevent slack towline :

. In order to prevent a slack towline, the Wlnch
should instantaneously retrieve the slack
i towline with as short a time delay as possi-
. ble. The SafeWinch uses a hydraulic (or
i electric) powered motor and gearbox set at a
. given torque. As soon as the line pull falls be-
i low this torque value, the drive will immedi-

| ately start to retrieve, again without the need
. for any control system to act. Typical re-
. sponse time is in the range of 1-2 seconds.

| By preventing the slack towline, a snap load
. afterwards is also prevented (risk and péak
- load) and thus the risk of entanglement of the
i towline on deck or even in the propeller is

. minimized. ‘

. Protect the expensive drive (motor + gear)

. A central feature of the SafeWinch is th
i ratchet, which automatically protects thql Top: Fig. 3: Flow diagram of SafeWinch principle.

drive against overload by taking the overloﬁa Middle: Fig. 4: Typical towline load in dynamic conditions.

i through the locked ratchet into the 2earth9 Bottom: Fig. 5: Typical remaining towline load when a SafeWinch is used
{ This arrangement not only prevents ~ »
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