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Inboard 28mm steel wire ramping rope test certificate
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The Test House report and selected photographs 



 
 

  
                                                 

                                                                           
 
 

 
 

 
 

 
 
 

  
  
  
  
  
 
 

  

 
    
 
 

       

 
          

         

           

             

          

      

               

           

            

            

   

 

        

           

            

LABORATORY REPORT
 

LABORATORY BASED EXAMINATION AND FAILURE ANALYSIS ON THE 
FWD STARBOARD 28 mm DIAMETER ZINC PLATED STEEL WIRE ROPES AND 
CORRESPONDING MEZZANINE DECK SECTION FROM THE RORO FERRY 
ST HELEN 

For:	 Marine Accident Investigation Branch (MAIB) 
Mountbatten House 
Grosvenor Square 
Southampton 
SO15 2JU 

THE TEST HOUSE (CAMBRIDGE) LTD REPORT REFERENCE: T41192 
PURCHASE ORDER No. 8000132510 
RECEIPT DATE: 5 August 2014 
REPORT DATE: 18 September 2014 

1.	 INTRODUCTION 

The Test House was provided with a FWD (forward) starboard mezzanine 

deck section with sheaves, a fractured FWD starboard mezzanine deck beam 

section and associated FWD starboard steel wire ropes from the RORO (Roll 

On-Roll Off) Wightlink ferry St Helen (Figures 1, 2, 3 and 4). The FWD 

starboard inboard side rope, which had reportedly parted during the 

disembarkation process as the mezzanine deck was lowered after vehicles on 

the lower deck had left the ship, causing it to drop and make contact with the 

deck below. There were nine vehicles on the mezzanine deck at the time of 

the incident which resulted in four injuries. The rope parting site was reported 

to correspond with the vertical sheave location where the rope would have 

been in tension. 

The mezzanine deck underwent its six monthly LOLER (Lifting Operations 

and Lifting Equipment Regulation) examination in April 2014, which made an 

observation for the rope to be cleaned and dressed. On board inspections 
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were carried out monthly (checklist) by the crew. The rope was dressed on an 

ad hoc basis and the last record of lubrication was November 2012 although it 

is verbally reported that the ropes were lubricated with Exxon MOBILARMA 

LT in April 2014. The subject rope had been fitted to the deck on 10 March 

2010, and we were provided with a copy of the rope test certification 

(Appendix 1). The test certification documented the rope construction and test 

details as follows. 

Diameter: 28 mm
 

Tensile strength grade: 2160 N/mm2
 

Actual breaking load: 675 kN
 

Lay type: 32 x 7, RHOL (Right Hand Ordinary Lay)
 

Construction type: Hi-Flex 


Safe working load: 135 kN
 

The wire rope samples, mezzanine deck sheaves and fractured deck beam 

were examined in The Test House (TTH) metallurgical laboratory and the 

rope break load tested by a UKAS accredited laboratory as follows. 

2. RECEIPT INSPECTION & VISUAL EXAMINATION 

2.1 FWD STARBOARD MEZZANINE DECK SECTION 

A section of mezzanine deck along with the vertical and horizontal sheaves 

from the inboard side was flame cut and supplied (Figures 5 and 6). The steel 

was in a reasonable condition albeit with signs of corrosion and parent metal 

wastage. The vertical sheave rotated fairly freely, showed corrosion, a region 

of deformation of the groove side, wear and imprinting on the groove (Figures 

7, 8, 9, 10, 11 and 12). The wear was central and the sheave groove was 

checked using four in-house machined radius gauges (29.00, 29.68, 30.80 

and 31.00 mm) based on the recommended 6-10% oversize with respect to 

the nominal rope diameter (CASAR - Wire Rope Inspection and Examination). 

The sheave groove and corresponding contact angle was measured at four 

positions at 90º intervals. 
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12 o’clock (damage): 31.00 mm and ≤ 90º
 

3 o’clock: 29.00 mm and ≤ 130º
 

6 o’clock: 29.00 mm and ≤ 130º
 

9 o’clock: 29.00 mm and ≤ 130º
 

The horizontal sheave rotated freely, showed corrosion, wear and imprinting 

on the groove (Figures 13, 14, 15, 16, and 17). The wear was off centre and 

the sheave groove was checked using four in-house machined radius gauges 

(29.00, 29.68, 30.80 and 31.00 mm) based on the recommended 6-10% 

oversize with respect to the nominal rope diameter. The sheave groove and 

corresponding contact angle was measured at four positions at 90º intervals. 

12 o’clock: 31.00 mm and ≤ 120º
 

3 o’clock: 31.00 mm and ≤ 120º
 

6 clock: 31.00 mm and ≤ 120º
 

9 o’clock: 31.00 mm and ≤ 120º
 

As the rope enters a sheave, it initially makes contact with the flange of the 

groove and as it continues to pass over the sheave it moves down the flange 

until it sits in the bottom of the groove. The wear tread on the horizontal 

sheave was off centred which is indicative of an incorrect fleet angle (Figures 

18 and 19). 

2.2 FRACTURED MEZZANINE DECK BEAM 

A section of the fractured mezzanine deck beam was flame cut and supplied 

(Figures 20, 21 and 22). The steel was in a reasonable condition with signs of 

corrosion and parent metal wastage. The deck beam exhibited a fracture 

running vertically (Figure 23). The fracture was through a weld between a 

9.80 mm and 6.00 mm beam plate (Figures 24, 25, 26, 27, 28, 29 and 30). 

The fracture propagated through an 8.00 mm plate welded to the beam 

(Figures 31 and 32). The deck section was further cut to facilitate opening of 

the fracture for examination (Figures 33 to 42). Further sections were 

removed from the fractured weld and plate for detailed SEM and metallurgical 
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examination (Figure 43). The fractured weld showed worm holes, gas porosity 

and lack of fusion across the surface (Figure 44). The plate surface from both 

sides showed corrosion beneath the paint (Figures 45 and 46). The fractured 

plate showed very little corrosion indicative that the fracture had occurred 

recently (Figure 47). 

2.3 FWD OUTBOARD STEEL WIRE ROPE 

The rope comprised of a tapered end and flared cut end (Figures 48 and 49). 

The total length of the rope was measured to be 15,700 mm. The rope 

exhibited a raised outer strand at 1,400 mm (Figure 50) and a kink at 2,600 

mm (Figure 51) from the tapered end. The rope exhibited corrosion, outer 

strand mechanical wear and lack of lubricant across the whole length (Figures 

52 to 59). The interlay strands appeared partially lubricated with limited 

penetration of lubricant to the inner lay (Figures 60, 61 and 62). 

The rope diameter was measured in two planes at metre intervals, results of 

which are reported in Appendix 2 Page 1. The rope was up to 1.17 mm larger 

and in the second plane of measurement 1.34 mm larger than the nominal 

rope diameter of 28 mm. 

The rope was of regular right hand lay, with an outer lay length of 170 mm. It 

comprised of 18 outer strands of seven wires laid right hand, ten interlay 

strands of seven wires laid left hand, five inner lay strands of seven wires laid 

right hand and a seven wire central core strand. The construction of the rope 

(alternate lay directions) was consistent with a non-rotational type rope. 

2.4 FWD INBOARD PARTED STEEL WIRE ROPE – BOTTOM SECTION 

The rope comprised of a flared cut end and parted site (Figures 63 and 64). 

The total length of the rope was measured to be 6,675 mm. The interlay 

strands appeared partially lubricated with limited penetration of lubricant to the 

inner lay (Figure 65). The rope exhibited corrosion, outer strand mechanical 

wear and lack of lubricant across the whole length (Figures 66, 67, 68 and 
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69). After removal of the protective packaging from the parted site (Figures 70 

and 71) a loose outer strand was noted at 4,660 mm from the cut end 

(Figures 72 and 73). The loose outer strand showed a break site at 5,780 mm 

(Figure 74). The rope exhibited two outer strand wire break sites at 6,000 and 

6,035 mm (Figure 75) from the cut end. The parted region exhibited 

mechanical wear at the outer strands and was fairly dry at the interlay and 

inner lay strands (Figures 76, 77, 78, 79, 80 and 81). 

The rope diameter was measured in two planes at metre intervals, results of 

which are reported in Appendix 2 Page 2. The rope was up to 1.26 mm larger 

and in the second plane of measurement 1.05 mm larger than the nominal 

rope diameter of 28 mm. 

The rope was of regular right hand lay, with an outer lay length of 170 mm. It 

comprised of 18 outer strands of seven wires laid right hand, ten interlay 

strands of seven wires laid left hand, five inner lay strands of seven wires laid 

right hand and a seven wire central core strand. The construction of the rope 

(alternate lay directions) was consistent with a non-rotational type rope. 

2.5 FWD INBOARD PARTED STEEL WIRE ROPE – TOP SECTION 

The rope comprised of a tapered end and parted site (Figure 82). The total 

length of the rope was measured to be 9,940 mm. The rope exhibited 

corrosion, outer strand mechanical wear and lack of lubricant from the tapered 

end (Figures 83, 84, 85 and 86). The rope exhibited a kink at 2,800 mm 

(Figure 87) from the tapered end. The rope exhibited corrosion, outer strand 

mechanical wear and lack of lubricant across the whole length (Figures 88, 

89, 90, 91, 92, 93 94 and 95). Two wire break sites were noted at 7,760 mm 

(Figure 96) from the tapered end. After removal of the protective packaging of 

the parted site (Figure 97) a loose outer strand was noted at 8,360 mm from 

the ferruled end (Figure 98). The parted region exhibited mechanical wear at 

the outer strands and limited penetration of lubricant to the interlay strands 

(Figures 99, 100, 101, 102 and 103). The parted rope showed dry outer lay 
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strands (Figure 104), partially lubricated interlay, inner and core strand 

(Figures 105, 106 and 107). 

The rope diameter was measured in two planes at metre intervals, results of 

which are reported in Appendix 2 Page 3. The rope was up to 1.11 mm larger 

and in the second plane of measurement 1.16 mm larger than the nominal 

rope diameter of 28 mm. 

The end was cropped from the rope sample at 8,200 mm from the tapered 

end and individual wire strands numbered (Figure 108). Outer lay strands 

were numbered one through to eighteen, interlay strands nineteen to twenty 

eight, inner lay strands twenty nine to thirty three and the core strand was 

numbered thirty four. Individual wires at the parting site exhibited widespread 

mechanical wear in the outer strands (Figures 109 to 126 inclusive), 

mechanical wear and secondary cracks both in the interlay and inner strands 

(Figures 127 to 146 inclusive). The core strand also showed mechanical wear 

at the parted site (Figure 147). Individual wire breaks comprised largely 

tensile overload type fractures mostly of which comprised of classical cup and 

cone tensile type fractures. A number of wires appeared to have flat fractures 

and secondary cracks forming at the outer wires within the strand. 

Our detailed examination concludes that the dominant factor at the break site 

appeared to be overload due to excessive mechanical wear which in turn 

resulted from lack of service lubrication. Corrosion and fatigue are secondary 

contributing factors which are also attributed to the lack of lubrication. 

3.	 SCANNING ELECTRON MICROSCOPE EXAMINATION AND EDX 

ANALYSIS 

The fracture surfaces from the mezzanine deck beam weld and plate, 

selected strands and individual wires from the FWD inboard top section of the 

parted rope were examined in detail using a Scanning Electron Microscope 

(SEM) in the cleaned condition and the related features analysed via the 
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microscope’s ancillary Energy Dispersive X-Ray (EDX) spectrometer. The 

observations were as follows. 

3.1 FRACTURED MEZZANINE DECK BEAM PLATE AND WELD 

The deck beam plate was cleaned in Clarke solution and the fracture surface 

showed morphology consistent with microvoid coalescence and some post­

fracture mechanical damage (Figures 148, 149, 150, 151, 152, 153 and 154). 

The fractured deck beam weld section was cleaned in Clarke solution 

(Figures 155 and 156) and examined. The fractured weld showed gross worm 

holes, gas porosity, lack of fusion and remnants of red oxide within the pores 

(Figures 157, 158, 159 and 160). The weld fracture surface showed 

morphology consistent with microvoid coalescence (Figures 161 and 162). 

3.2 FWD INBOARD PARTED STEEL WIRE ROPE – TOP SECTION 

Wire strands were removed from the parting site for detailed Scanning 

Electron Microscope (SEM) and the zinc plating was analysed via the SEM 

ancillary Energy Dispersive X-Ray (EDX) spectrometer as follows. 

Outer lay strand number 4
 

Outer lay strand number 10
 

Outer lay strand number 17
 

Interlay strand number 19
 

Interlay strand number 21
 

Inner lay strand number 30
 

Core strand number 34
 

The samples were cleaned in acetone and subsequently examined. The SEM 

examination complimented the earlier reported visual examination and served 

to further confirm the extent of the mechanical wear, ductile nature of the 

wires at the break site and wastage of the zinc plating (Figures 163 to 190 

inclusive). 
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Individual wires were removed to characterise the fracture surface in detail as 

follows.
 

Outer lay strand number 3 – outer wire
 

Outer lay strand number 10 – outer wire
 

Outer lay strand number 12 – core wire
 

Outer lay strand number 17 – core wire
 

Outer lay strand number 18 – outer wire
 

Interlay strand number 27 – outer wire
 

The wire samples were cleaned in acetone and subsequently examined. The 

examination confirmed the ductile nature of the wires at the break site along 

with some fatigue type fractures (Figures 191 to 203 inclusive). 

3.3 FWD OUTBOARD STEEL WIRE ROPE 

A cross section from the rope was taken at 7,800 mm from the tapered end, 

Bakelite mounted and prepared for examination by diamond polishing to a 

1µm diamond finish. The prepared section was examined using a Scanning 

Electron Microscope (SEM) and the related features analysed via the 

microscope’s ancillary Energy Dispersive X-Ray (EDX) spectrometer. The 

observations were as follows. 

The section showed debris, flattening and wear of the outer wires. The debris 

surrounding an interlay strand and within the interstitial wire regions was 

analysed to be Fe and Zn (Figures 204 to 211 inclusive). 

4. METALLOGRAPHIC EXAMINATION 

Metallographic sections from the fractured mezzanine deck beam weld, 

longitudinal wire sections from various strands and a cross section from the 

FWD outboard wire rope were Bakelite mounted and polished by standard 

metallographic preparation techniques to a 1µm diamond finish. The prepared 

sections were then examined in the un-etched and Nital etched conditions, 

using high power light microscopy. The observations are noted below. 
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4.1 FRACTURED MEZZANINE DECK BEAM WELD
 

The transverse section through the fractured weld showed worm holes, gas 

porosity, lack of fusion and slag inclusions (Figures 212, 213, 214 and 215). 

The parent plate materials were of different thicknesses and prepared as a 

single bevel butt weld. The 9.80 mm plate microstructure comprised of 

banded ferrite-pearlite (Figure 216). The 6.00 mm plate microstructure 

comprised of ferrite-pearlite with less banding (Figure 217). The parent plate 

showed a considerable build-up of paint over the years of service (Figure 

218). 

4.2 OUTER LAY STRAND NUMBER 3 – OUTER WIRE 

The break site was of ductile nature with no evidence of galvanising (Figure 

219).The parent wire microstructure was consistent with a high strength 

patented steel wire (Figure 220). 

4.3 OUTER LAY STRAND NUMBER 9 – CORE WIRE 

The break site was partial ductile/flat with evidence of galvanising and 

secondary cracks (Figure 221 and 222). The parent wire microstructure was 

consistent with a high strength patented steel wire (Figure 223). 

4.4 OUTER LAY STRAND NUMBER 12 – CORE WIRE 

The break site was of ductile nature with little evidence of galvanising (Figure 

224).The parent wire microstructure was consistent with a high strength 

patented steel wire (Figure 225). 

4.5 OUTER LAY STRAND NUMBER 17 – CORE WIRE 

The break site was of ductile nature with little evidence of galvanising (Figure 

226).The parent wire microstructure was consistent with a high strength 

patented steel wire (Figure 227). 
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4.6 INTERLAY STRAND NUMBER 26 – OUTER WIRE
 

An outer wire with a secondary crack was prepared longitudinally and showed 

the crack originating from the outer surface and propagating along the wire 

microstructure (Figures 228 and 229). The section showed further secondary 

crack propagating inwards from the outer surface below the galvanising 

(Figures 230, 231 and 232). The parent wire microstructure was consistent 

with a high strength patented steel wire (Figure 233). 

4.7 INTERLAY STRAND NUMBER 27 – OUTER WIRE 

The break site was partial ductile/flat with evidence of galvanising (Figure 234 

and 235). The parent wire microstructure was consistent with a high strength 

patented steel wire (Figure 236). 

4.8 FWD OUTBOARD WIRE ROPE 

The FWD outboard wire rope cross section (Figure 237) showed flattening 

and wear of the outer strands (Figures 238 and 239). Further detailed 

examination identified absence of galvanising and corrosion of the individual 

outer lay strand wires (Figures 240, 241 and 242). The section also identified 

debris between the interlay strands and at the strand wire interstitials (Figures 

243 and 244). 

5. VICKERS HARDNESS TEST 

The prepared longitudinal metallurgical sections of the individual wires were 

Vickers hardness tested using a light test load of 500g after documenting of 

microstructural features and the results are reported in Appendix 3 Page 1. 

The fractured mezzanine deck beam weld section was Vickers hardness 

tested to characterise parent metal hardness of both plates using a load of 

10kg and the results are reported in Appendix 3 Page 2. 
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6. BREAK LOAD TESTING
 

A 2,000 mm test sample was removed from a visually damage free site from 

the FWD outboard wire rope (Figure 245) between 8,000 to 10,000 mm from 

the ferruled end and was tested by a UKAS accredited testing laboratory. The 

break load test result is certified in Appendix 4. 

The break load for the sample at 595.8 kN was 79.2 kN (12%) below what 

had originally been certified for the rope and just marginally above the 

minimum breaking load of 593 kN for the grade of rope (Table 16 – BS EN 

12385-4:2002+A1:2008). The parting was clear of the cast-on grip ends and 

the rope lay exhibited minimal to no lubrication penetration and regions of 

interlay corrosion (Figures 246 to 254 inclusive). 

7. CONCLUSIONS, DISCUSSION AND OPINION 

The mezzanine deck sheaves showed wear and imprinting on the groove. 

The vertical groove showed a region of deformation and rotated fairly freely. 

The horizontal sheave showed imprinting and off centred wear suggesting an 

incorrect fleet angle. Both sheaves showed material wastage through 

corrosion and absence of lubrication. 

The fractured deck beam weld was grossly riddled with worm holes and 

porosity, lack of fusion and slag inclusions. The weld was covered up with 

layers of paint during its service and these workmanship flaws identified would 

have been expected to have been noted during visual inspection after initial 

fabrication. The flaws resulted in the load bearing capacity of the weld being 

severely diminished. The fracture propagated through the beam plate in a 

ductile manner suggesting that the weld and plate fracture was consequential 

damage arising from the change in loading after the rope failure. 

The rope was certified as a 32 x 7 and during the examination it was found to 

be of 34 x 7 type construction. A question was raised regarding this to which 
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the reply from the rope supplier addressed it be a typographical error and it is 

not clear why this error had not been rectified or identified previously. Both 

outboard and inboard ropes showed dry outer strands, mechanical wear and 

little penetration of lubrication to the internal strands. The individual wire break 

sites noted were principally due to mechanical wear and the resulting reduced 

cross section, the examined strands at the parted site were mostly of ductile 

nature and secondary break sites and cracks were identified in the interlay 

strands. External wear is abrasion of the crown wires in the outer strands in 

the rope resulting from rubbing contact, under pressure with the groove of the 

sheave and shows as flat surfaces on the outer wire. Internal wear is caused 

by friction between individual strands and wires in the rope, particularly when 

it is subject to bending. Both external and internal wear was observed on the 

examined parted rope strongly pointing to a lack of lubrication during service. 

The microstructure of the rope wires appeared consistent with the parent wire 

having received a patenting type heat treatment. The hardness test results 

were within the range we would have expected to see in a high strength 

patented and fully cold drawn parent steel wire. 

The outboard rope achieved a break load of 595.8 kN (88% of the original 

certified value for the rope). The break load tested outboard rope was 

marginally above the minimum specified break load of 593 kN suggesting that 

the strength of the rope had decreased due to mechanical wear. The parted 

rope sections exhibited more mechanical wear than the inboard rope 

suggesting that the strength of the rope in the vicinity of the failure would have 

been substantially below the certified value. 

Our laboratory based examination and tests have identified a number of 

factors that had contributed to parting of the inboard rope and these include. 

i.	 The apparent failure to maintain a suitably protective level of 

service lubricant on the rope, the type of which will be 

dependent upon the application of rope and environmental 

conditions the rope is exposed to. 
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Annex C 

MacGregor post-accident St Helen service report 



   

   

  

    

   

                    
  

  
 

 

  

  

 

 

 

   

   

     

    

     

   

 

 
     

 

  

       

   

          

          

          
      

 
       

      

  
  

       

        

       

    

 

           
     

 

       

      

        

        

        

    

Revision 01.01.2014 

1 (12) 
MacGregor Company 
Unit 8. Marshlands Road. 
Portsmouth 

ST.
Hampshire. PO6 1 UK 
Telephone: +44 (0) 2392 210703 

www.macgregor.com 

Service Report
 

To 

Copies Vessel Master, 

Date 02/09/2014 

Service Guarantee Inspection X Installation Others 

Visit description Annual Inspection of Ro-Ro Equipment 

Customer Wightlink Vessel name St. Helen 

Order No 231507074 IMO number 8120569 

Service Engineer/ Ship representative Fleet Technician / CE 
Report by 

Supervised by Place of service Portsmouth. UK 

Date of visit start 21/08/2014 

end 21/08/2014 

Equipment type Serial no / dwg. no Operating duty and climate 
Tot. op. hrs / op. 

cycles 

1. Bow Ramp/Door Various Unknown 

2. Stern Ramp/Door Various Unknown 

3. Garage/Mezz Deck Fwd Various Unknown 

4. Garage/Mezz Deck Aft Various Unknown 

5. Hydraulic Power Unit Engine room When required 

Terms and conditions 

Unless the Customer and MacGregor have agreed otherwise in writing, 

Orgalime General Conditions for the Supply of Mechanical, Electrical 

and Electronic Products - S 2000 shall be applied to the services referred hereto 

The services performed and this report are based on the Customer’s order, 

he Customer’s instructions and he facts that were readily available for 

MacGregor’s engineer during the performance of the services 



   

   

  

    

   

                    
  

  
 

 

  

  

 

 

 

   

   

     

    

     

   

 

 
 
 

     
 

        
        

          
        
         

           
 
 

 
 

           
       

              
           

 
 

 

 
        

       
       

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Revision 01.01.2014 

2 (12) 
MacGregor Company 
Unit 8. Marshlands Road. 
Portsmouth 
Hampshire. PO6 1

ST. 
UK 

Telephone: +44 (0) 2392 210703 

www.macgregor.com 

Report 

Item 1. Bow Ramp / Door 

1.1 When operated no visible warning light or audible siren noted. 
1.2 When closing the ramp the cleat hooks appeared worn with visible lateral movement. 
1.3 The port side locking cleat cylinder is leaking oil from the gland seal. 
1.4 The sealing arrangement is considered in poor condition with a heavy permanent set along 
with the compression bar having no apparent clean edge to seal against. 
1.5 Arrester chains port and stb are twisted which when fully open places a slight twist in the ramp. 

Required Repairs 

1.1 Audible siren and visible light to be replaced or repaired to give adequate warning to all 
passengers and staff that the equipment is being operated. 
1.4 All of the sealing arrangement to be replaced with new. Hose test to confirm weather tightness. 
Sealing bar to be stripped back to its original condition and not painted. 

Recommended Repairs 

1.2 Hook cleats to be measured for wear and replaced if necessary. 
1.3 Port side locking cylinder to be removed for overhaul. 
1.5 Chains to be disconnected and de twisted and re connected. 

Terms and conditions 

Unless the Customer and MacGregor have agreed otherwise in writing, 

Orgalime General Conditions for the Supply of Mechanical, Electrical 

and Electronic Products - S 2000 shall be applied to the services referred hereto 

The services performed and this report are based on the Customer’s order, 

he Customer’s instructions and he facts that were readily available for 

MacGregor’s engineer during the performance of the services 



   

   

  

    

   

                    
  

  
 

 

  

  

 

 

 

   

   

     

    

     

   

 

 
 

    
 

           
         

 
 

 
 

              
 
 

 
 

       
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Revision 01.01.2014 

3 (12) 
MacGregor Company 
Unit 8. Marshlands Road. 
Portsmouth 
Hampshire. PO6 1

ST. 
UK 

Telephone: +44 (0) 2392 210703 

www.macgregor.com 

Item 2. Stern Ramp / Door 

2.1 Arrester chains port and stb are twisted which when fully open places a slight twist in the ramp. 
2.2 The sealing arrangement has failed; parts of the seal are no longer present. 

Required Repairs 

2.2 All of the sealing arrangement to be replaced with new. Hose test to confirm weather tightness. 

Recommended Repairs 

2.1 Chains to be disconnected and de twisted and re connected. 

Terms and conditions 

Unless the Customer and MacGregor have agreed otherwise in writing, 

Orgalime General Conditions for the Supply of Mechanical, Electrical 

and Electronic Products - S 2000 shall be applied to the services referred hereto 

The services performed and this report are based on the Customer’s order, 

he Customer’s instructions and he facts that were readily available for 

MacGregor’s engineer during the performance of the services 



   

   

  

    

   

                    
  

  
 

 

  

  

 

 

 

   

   

     

    

     

   

 

 
    

 
      

        
      

      
      
          
    

    
      
     

 
 

 
 

           
     

            
    

 
 

 
 

        
  

         
       

       
         

           
      

 
 
 
 
 
 
 
 

Revision 01.01.2014 

4 (12) 
MacGregor Company 
Unit 8. Marshlands Road. 
Portsmouth 
Hampshire. PO6 1

ST. 
UK 

Telephone: +44 (0) 2392 210703 

www.macgregor.com 

Item 3. Garage/Mezz Deck Fwd 

3.1 Wire ropes have no protection to prevent corrosion. 
3.2 All wire rope sheaves are heavy with corrosion with some showing signs of heavy wear in the 
sheave groove and a visible imprint from the wire rope. 
3.3 Many of the hydraulic pipe runs to the locks are corroding. 
3.4 The Jigger cylinder is leaking oil from the gland seal. 
3.5 The jigger head guide rail has material missing and distortion along the rail. 
3.6 The inboard vertical guide rail is damaged. 
3.7 During operation no audible siren was noted. 
3.8 Wire rope is fouling on the penetration holes when under tension. 
3.9 Wire rope is fouling on the side frame when under tension. 

Required Repairs 

3.2 Heavy sheave wear will shorten the wire ropes lifespan and also damage the wire rope. 
Sheaves in this condition need to be replaced. 
3.7 Siren to be replaced or repaired to give adequate warning to all passengers and staff that the 
equipment is being operated. 

Recommended Repairs 

3.1 Wire ropes need protection against corrosion. Adequate greasing will help prevent corrosion. 
3.3 Hydraulic pipe runs to be replaced with seamless stainless steel. 
3.4 Jigger to be removed for overhaul and pressure tested to confirm. 
3.5 Jigger head guide rail to be cropped and replaced. 
3.6 Inboard vertical guide rail to be cropped and replaced. 
3.8 All penetrations to be adjusted to give adequate clearance when the wire is under tension. 
3.9 Frame to be adjusted to give adequate clearance when the wire is under tension. Wire appears 
to be damaged on the outer core. 

Terms and conditions 

Unless the Customer and MacGregor have agreed otherwise in writing, 

Orgalime General Conditions for the Supply of Mechanical, Electrical 

and Electronic Products - S 2000 shall be applied to the services referred hereto 

The services performed and this report are based on the Customer’s order, 

he Customer’s instructions and he facts that were readily available for 

MacGregor’s engineer during the performance of the services 
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Item 4. Garage/Mezz Deck Aft 

4.1 All wire rope sheaves are heavy with corrosion with some showing signs of heavy wear in the 
sheave groove and a visible imprint from the wire rope. The wire rope is in poor condition with 
heavy corrosion. 
4.2 Many of the hydraulic pipe runs to the locks are corroding. 
4.3 The inboard wire supports foul the wire rope when under tension. 
4.4 During operation no audible siren was noted. 

Required Repairs 

4.1 Heavy sheave wear will shorten the wire ropes lifespan and also damage the wire rope. 
Sheaves in this condition need to be replaced. Wire rope to be replaced, unable to ascertain true 
condition due to the corrosion. 
4.4 Siren to be replaced or repaired to give adequate warning to all passengers and staff that the 
equipment is being operated. 

Recommend Repairs 

4.2 Hydraulic pipe runs to be replaced with seamless stainless steel. 
4.3 Wire supports to be adjusted to give adequate clearance when the wire is under tension. 

Item 5. HPU 

5.1 A sample of oil medium was attempted but no sample point present. Oil medium was drawn 
through a pipe from the air breather which was considered inadequate for an accurate 
measurement though a laser particle analyser. 

Recommend Repairs 

Tank to be drained to allow for a sample point to be placed a minimum of 300mm above the base 
level of the tank. 

Terms and conditions 

Unless the Customer and MacGregor have agreed otherwise in writing, 

Orgalime General Conditions for the Supply of Mechanical, Electrical 

and Electronic Products - S 2000 shall be applied to the services referred hereto 

The services performed and this report are based on the Customer’s order, 

he Customer’s instructions and he facts that were readily available for 

MacGregor’s engineer during the performance of the services 
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Necessary spares 

Description Part no Qty Comments / Measurements / Drw no 

Ref 1.1 Siren & Light 1 

Ref 1.2 Cleat hook assy. 2 Allow for full replacement 

Ref 1.3 Seal kit 1 Locking cylinder seal kit 

Ref 1.4 Seal sponge 1 Full seal required 

Ref 1.4 Glue-tight 1022536 1 5 ltr tin (covers Ref 2.2) 

Ref 1.4 Sikaflex 221 1022146 1 (covers Ref 2.2) 

Ref 2.2 Seal sponge 1 Full seal required 

Ref 3.1 Wire rope 366/102-17 2 28mm 

Ref 3.1 Wire rope 366/102-18 2 22mm 

Ref 3.2 Sheave 366/102-19 6 18” 

Ref 3.2 Sheave 366/102-20 6 14” 

Ref 3.4 Seal kit 1 Jigger cylinder seal kit 

Ref 3.7 Siren 1 

Ref 4.1 Wire rope 366/102-17 2 28mm 

Ref 4.1 Wire rope 366/102-18 2 22mm 

Ref 4.1 Sheave 366/102-19 6 18” 

Ref 4.1 Sheave 366/102-20 6 14” 

Ref 4.4 Siren 1 

Ref 5.1 1/2” ball valve 1 

Ref 5.1 Penetration 1 

Terms and conditions 

Unless the Customer and MacGregor have agreed otherwise in writing, 

Orgalime General Conditions for the Supply of Mechanical, Electrical 

and Electronic Products - S 2000 shall be applied to the services referred hereto 

The services performed and this report are based on the Customer’s order, 

he Customer’s instructions and he facts that were readily available for 

MacGregor’s engineer during the performance of the services 
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Ref. 1.5 Stb Chain twisted Ref. 1.5 Port Chain twisted 

Ref. 2.2 Seal condition Ref. 2.2 Seal missing outer skin 

Ref. 2.2 Seal condition Ref. 2.2 Corner damaged 

Terms and conditions 

Unless the Customer and MacGregor have agreed otherwise in writing, 
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The services performed and this report are based on the Customer’s order, 
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Ref. 3.1 No protection on wire ropes Ref. 3.2 Example of corroded/worn sheave 

Ref. 3.2 Example of corroded/worn sheaves Ref. 3.3 Example of corroding pipe runs 

Ref. 3.4 Jigger cylinder overview Ref. 3.4 Gland seal leaking 

Terms and conditions 
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Ref. 3.5 Jigger guide rail Ref. 3.5 Guide rail piece missing 

Ref. 3.5 Guide rail distorted Ref. 3.6 Vertical rail damaged 

Ref. 3.8 Example of wire fouling Ref. 3.8 Example of wire fouling 

Terms and conditions 
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Annex D 

Mezzanine decks risk assessment 





Annex E 

Mezzanine deck monthly inspection checklist 





Annex F 

RSA inspection procedure 















Annex G 

RSA thorough examination report: 1 May 2014 
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