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Description


Information for purchasers and users on BS EN 13414-1 European standard covering wire rope slings for general lifting service [Interim Measure] BS EN 13414-1, published in August 2003 and replacing BS 1290:1983, contains two new key elements that influence the calculation of the sling rating [Working Load Limit (WLL)]. These are a) the inclusion of the tensile efficiency of the rope termination in the WLL calculations and b) the restriction of rope grade to 1770, even when a rope of a higher grade, such as 1960, is used. NOTE: BS EN 13414-1 is a harmonised European standard and gives a presumption of conformity with the essential health and safety requirements (EHSR) of the Machinery Directive, as implemented in the UK by the Supply of Machinery (Safety) Regulations 1992 (SI 1992/3073 as amended by SI 1994/2063), the ‘Law’. EHSR #4.1.2.5 requires the sling manufacturer to take account of the efficiency of the eye termination when calculating the working load limit. BS EN 13414-1 recognises this fact and the termination efficiency factor (KT) value for an FSET is 0,9.



BS EN 13414-1 also places reliance on confirming the security of a ferrule-secured eye termination (FSET) by reference to dimensional and procedural verification stipulated in prEN 13411-3, the final version of which is not expected to be published until the Spring of 2004. The net effect of the new sling standard, as compared with slings rated in accordance with BS 1290, is that for a given rope diameter, the sling rating (WLL) of an assembly made to BS EN13414-1is about 10% lower than that specified under BS1290. Accordingly in order to maintain the same WLL as before from a sling, a larger rope size will be required under the new standard, resulting in unnecessary additional cost to the user (with no apparent safety benefits).



The second key element, b) above, restricts the WLL calculation to 1770 grade rope and thereby negates any potential benefits gained by substituting a higher grade rope to offset the increased rope diameter. The apparent reasoning behind b) is that should the WLL marking become removed from the sling or become illegible, the sling would have to be removed from service until examined by a competent person who could assess the rating based on a measurement of the rope diameter. Being unable to differentiate between rope grades 1770 and 1960, the competent person would have to consider the rope grade as being of the lower value. Not surprisingly, this has given rise to a number of protests in the UK, not least on the grounds that if the sling is adequately marked when supplied, there does not appear to be any technical justification why such ‘de-rating’ is necessary (when employing rope of a higher grade). In hindsight, it is generally felt in the UK that it would have been more appropriate had this requirement been applied only to slings that needed to be assessed ‘in service’ rather than to a ‘newly manufactured sling’. In order to bring about a more rational approach to the design of such slings in the future, initiatives are presently being considered in the UK to bring about an amendment to clause 5.1.1 of the new standard that would allow the strength of the higher grade rope to be taken into account when calculating the sling rating.



If successful, this will mean that when employing rope of grade 1960, the rope size can remain the same as that previously required to satisfy the design requirements of BS 1290. Effectively, the reduction in rating due to the termination is compensated for by the increase in rating due to the higher breaking force from the higher grade rope, see table 1. This initiative has the support of the HSE and Bridon is to action introduction forthwith. Accordingly, unless otherwise agreed with the purchaser, the following Interim Measure is being taken: •



When the sling is produced from rope of grade 1960, the sling rating (WLL) will be based on the strength of rope of grade 1960.



•



The efficiency of the rope termination will be taken into account when calculating the sling rating.



•



As the sling will essentially conform to BS EN 13414-1 apart from clause 5.1.1 which covers grade of rope, the Certificate will state that the sling conforms to: ‘BS EN 13414-1 (except rated for higher grade rope)’.



•



An ‘EC Declaration of conformity’ will be issued. NOTE: If a rope of grade 1770 or 1960 is used, but the calculation of the sling rating is based on the strength of rope of grade 1770, the sling will conform to ‘BS EN 13414-1’.



General information for purchasers and users: Complying with the harmonised European standard is recognised as only one method of complying with the Essential Health and Safety Requirements (EHSR). Irrespective of the above or whether the harmonised European standard is fully operational, sling manufacturers are free to conduct their own hazard assessment, identify the relevant EHSR and devise measures to comply with them providing that the assessments and the means of compliance with the EHSR are justified and recorded in the manufacturer’s technical file. Therefore, until BS EN 13414-1 has been amended, purchasers may wish to leave it to the sling manufacturer to decide which standard, if any, applies to satisfy a particular sling rating requirement. If in any doubt, further information may be available from HSE website – http://www.hse.gov.uk/offshore/circulars/tchosd22.htm The document is titled: European standard for wire rope slings. It is for OSD Inspectors. Date: 18



th



March 2004



Table 1: Comparison of SWLs, WLLs, rope sizes and grades – for information (assumes minimum breaking forces of 6x36-IWRC conforming to BS EN 12385-4) 1)



SWL BS 1290 1) WWL BS EN 13414-1 t 1



3



5



10



15 20



BS 1290 (rope grade 1770) Dia. 9 (1,04t) 16 (3,3t)



20 (5,1t)



28 (10,1t)



35 (15,7t) 40 (20,6t)



Grade 1770



1770



1770



1770



1770 1770



1)



BS EN 13414-1 (based on rope grade 1770) Dia. 9 (0,94t) 10 (1,16t) 16 (2,96t) 17 (3,34t) 18 (3,75t) 20 (4,63t) 21 (5,10t) 22 (5,60t) 28 (9,07t) 29 (9,73t) 30 (10,4t) 35 (14,2t) 40 (18,5t) 41 (19,5t) 42 (20,4t)



Grade 1770



BS EN 13414-1 (except rated for higher grade rope)



MD



2)



Dia. 9 (1,04t)



Grade 1960



Dia. 9 (1,04t)



Grade 1960



16 (3,27t)



1960



16 (3,27t)



1960



20 (5,12t)



1960



20 (5,12t)



1960



28 (10,0t)



1960



28 (10,0t)



1960



35 (15,7t) 40 (20,6t)



1960



35 (15,7t) 40 (20,6t)



1960



1770 1770 1770 1770 1770 1770 1770 1770 1770 1770 1770 1770



1960



1960



1770 1770



Single leg fitted with FSET Machinery Directive. Implemented in the UK by the Supply of Machinery (Safety) Regulations 1992 (SI 1992/3073 as amended by SI 1994/2063). It should be noted that any loss of rating due to the efficiency of the termination is compensated by the increase in rope grade from 1770 to 1960; hence, the same rope size will apply to the sling certified as conforming to ‘BS EN 13414-1 (except rated for higher rope grade)’ as would have applied to a sling conforming to BS 1290 made from rope grade 1770. 2)



Useful formulae (single leg sling): BS 1290 SWL = MBL x 0,2 where



MBL is the minimum breaking load of the rope (metric tonnes); 0,2 is the coefficient for a single leg sling



BS EN 13414-1 WLL = Fmin x KT / Zp x g where Fmin is the minimum breaking force of the rope (kilonewtons); KT is a factor which allows for the efficiency of the termination (0,9 for ferrule-secured eyes; 0,8 for spliced eyes) ; Zp is the working coefficient and has the value = 5; g is the factor relating mass to force and has the value = 9,806 65
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