
ww

Case study on reducing manual handling and  
ergonomics related incidents in the offshore wind 
industry

In partnership with

This document is issued with a single user licence to the EI registered subscriber: kharvey@energyinst.org. It has been issued as part of the EI Technical Partner membership of the Energy Institute.
IMPORTANT: This document is subject to a licence agreement issued by the Energy Institute, London, UK. It may only be used in accordance with the licence terms and conditions. It must not be forwarded to, or stored, or accessed by, any unauthorised user. Enquiries: e:pubs@energyinst.org t:
+44 (0)207 467 7100



CASE STUDY ON REDUCING MANUAL HANDLING AND ERGONOMICS 
RELATED INCIDENTS IN THE OFFSHORE WIND INDUSTRY

1st edition

February 2020

Published by
Energy Institute, London

The Energy Institute is a professional membership body incorporated by Royal Charter 2003 
Registered charity number 1097899

This document is issued with a single user licence to the EI registered subscriber: kharvey@energyinst.org. It has been issued as part of the EI Technical Partner membership of the Energy Institute.
IMPORTANT: This document is subject to a licence agreement issued by the Energy Institute, London, UK. It may only be used in accordance with the licence terms and conditions. It must not be forwarded to, or stored, or accessed by, any unauthorised user. Enquiries: e:pubs@energyinst.org t:
+44 (0)207 467 7100



The Energy Institute (EI) is the chartered professional membership body for the energy industry, supporting over 20 000 individuals 
working in or studying energy and 250 energy companies worldwide. The EI provides learning and networking opportunities to support 
professional development, as well as professional recognition and technical and scientific knowledge resources on energy in all its forms 
and applications.

The EI's purpose is to develop and disseminate knowledge, skills and good practice towards a safe, secure and sustainable energy system. 
In fulfilling this mission, the EI addresses the depth and breadth of the energy sector, from fuels and fuels distribution to health and safety, 
sustainability and the environment. It also informs policy by providing a platform for debate and scientifically-sound information on energy 
issues. 

The EI is licensed by: 
−− the Engineering Council to award Chartered, Incorporated and Engineering Technician status;
−− the Society for the Environment to award Chartered Environmentalist status.

It also offers its own Chartered Energy Engineer, Chartered Petroleum Engineer and Chartered Energy Manager titles.

A registered charity, the EI serves society with independence, professionalism and a wealth of expertise in all energy matters.

This publication has been produced as a result of work carried out within the Technical Team of the EI, funded by the EI's Technical Partners. 
The EI's Technical Work Programme provides industry with cost-effective, value-adding knowledge on key current and future issues 
affecting those operating in the energy sector, both in the UK and internationally.

For further information, please visit http://www.energyinst.org

The EI gratefully acknowledges the financial contributions towards the development of this publication from members of the 
G+ Global Offshore Wind Health and Safety Organisation

Ørsted
EDF
EDPR
E. ON
Equinor
Innogy
Scottish Power Renewables
SSE
Vattenfall

		
However, it should be noted that the above organisations have not all been directly involved in the development of this publication, nor 
do they necessarily endorse its content.

Copyright © 2020 by the Energy Institute, London.
The Energy Institute is a professional membership body incorporated by Royal Charter 2003.
Registered charity number 1097899, England
All rights reserved

No part of this book may be reproduced by any means, or transmitted or translated into a machine language without the written 
permission of the publisher.

ISBN 978 1 78725 159 5

Published by the Energy Institute

The information contained in this publication is provided for general information purposes only. Whilst the Energy Institute and the 
contributors have applied reasonable care in developing this publication, no representations or warranties, express or implied, are made 
by the Energy Institute or any of the contributors concerning the applicability, suitability, accuracy or completeness of the information 
contained herein and the Energy Institute and the contributors accept no responsibility whatsoever for the use of this information. Neither  
the Energy Institute nor any of the contributors shall be liable in any way for any liability, loss, cost or damage incurred as a result of the 
receipt or use of the information contained herein.

Hard copy and electronic access to EI and IP publications is available via our website, https://publishing.energyinst.org.
Documents can be purchased online as downloadable pdfs or on an annual subscription for single users and companies.
For more information, contact the EI Publications Team.
e: pubs@energyinst.org

This document is issued with a single user licence to the EI registered subscriber: kharvey@energyinst.org. It has been issued as part of the EI Technical Partner membership of the Energy Institute.
IMPORTANT: This document is subject to a licence agreement issued by the Energy Institute, London, UK. It may only be used in accordance with the licence terms and conditions. It must not be forwarded to, or stored, or accessed by, any unauthorised user. Enquiries: e:pubs@energyinst.org t:
+44 (0)207 467 7100



3

CASE STUDY ON REDUCING MANUAL HANDLING AND ERGONOMICS RELATED  
INCIDENTS IN THE OFFSHORE WIND INDUSTRY

CONTENTS
Page

Foreword ������������������������������������������������������������������������������������������������������������������������������������� 6

1	 Introduction����������������������������������������������������������������������������������������������������������������������� 7
	 1.1	 Purpose of the document������������������������������������������������������������������������������������������� 7
	 1.2	 Scope of the document ��������������������������������������������������������������������������������������������� 8
	 1.3	 Definitions����������������������������������������������������������������������������������������������������������������� 9
		  1.3.1	 Manual handling (MH) ������������������������������������������������������������������������������� 9
		  1.3.2	 MH Injuries������������������������������������������������������������������������������������������������� 9
		  1.3.3	 Chronic and acute injuries��������������������������������������������������������������������������� 9
		  1.3.4	 Ergonomics����������������������������������������������������������������������������������������������� 10
	 	 1.3.5	 Performance influencing factors (PIFs)������������������������������������������������������� 10

2	 Task-based experience ��������������������������������������������������������������������������������������������������� 11
	 2.1	 Preparation of items in the warehouse��������������������������������������������������������������������� 12
		  2.1.1	 Scenario��������������������������������������������������������������������������������������������������� 12
		  2.1.2	 Problem areas������������������������������������������������������������������������������������������� 13
		  2.1.3	 How to tackle MH issues��������������������������������������������������������������������������� 14
	 2.2	 Movement of items between warehouse and crew transfer vessel (CTV)  
		  loading area������������������������������������������������������������������������������������������������������������� 16
		  2.2.1	 Scenario��������������������������������������������������������������������������������������������������� 16
		  2.2.2	 Problem area��������������������������������������������������������������������������������������������� 16
		  2.2.3	 How to tackle MH issues��������������������������������������������������������������������������� 18
	 2.3	 Movement of items between shore and CTV ����������������������������������������������������������� 20
		  2.3.1	 Scenario��������������������������������������������������������������������������������������������������� 20
		  2.3.2	 Problem area��������������������������������������������������������������������������������������������� 20
		  2.3.3	 How to tackle MH issues��������������������������������������������������������������������������� 22
	 2.4	 Movement of items between CTV and asset������������������������������������������������������������� 24
		  2.4.1	 Scenario��������������������������������������������������������������������������������������������������� 24
		  2.4.2	 Problem area��������������������������������������������������������������������������������������������� 24
		  2.4.3	 How to tackle MH issues��������������������������������������������������������������������������� 26
	 2.5	 Movement of items between transition piece (TP) and other areas of the asset��������� 28
		  2.5.1	 Scenario��������������������������������������������������������������������������������������������������� 28
		  2.5.2	 Problem area��������������������������������������������������������������������������������������������� 29
		  2.5.3	 How to tackle MH issues��������������������������������������������������������������������������� 30
	 2.6	 Working on an offshore asset – foundation, TP or tower levels��������������������������������� 32
		  2.6.1	 Scenario��������������������������������������������������������������������������������������������������� 32
		  2.6.2	 Problem areas������������������������������������������������������������������������������������������� 33
		  2.6.3	 How to tackle MH risk������������������������������������������������������������������������������� 34
	 2.7	 Working on an offshore asset – yaw deck����������������������������������������������������������������� 35
		  2.7.1	 Scenario��������������������������������������������������������������������������������������������������� 35
		  2.7.2	 Problem area��������������������������������������������������������������������������������������������� 35
		  2.7.3	 How to tackle MH������������������������������������������������������������������������������������� 37
	 2.8	 Working on an offshore asset – nacelle/blade hub ��������������������������������������������������� 39
		  2.8.1	 Scenario��������������������������������������������������������������������������������������������������� 39
		  2.8.2	 Problem area��������������������������������������������������������������������������������������������� 39
		  2.8.3	 How to tackle MH������������������������������������������������������������������������������������� 41
	 2.9	 Construction task – bolt insertion and torqueing ����������������������������������������������������� 43
		  2.9.1	 Scenario��������������������������������������������������������������������������������������������������� 43

This document is issued with a single user licence to the EI registered subscriber: kharvey@energyinst.org. It has been issued as part of the EI Technical Partner membership of the Energy Institute.
IMPORTANT: This document is subject to a licence agreement issued by the Energy Institute, London, UK. It may only be used in accordance with the licence terms and conditions. It must not be forwarded to, or stored, or accessed by, any unauthorised user. Enquiries: e:pubs@energyinst.org t:
+44 (0)207 467 7100



4

CASE STUDY ON REDUCING MANUAL HANDLING AND ERGONOMICS RELATED  
INCIDENTS IN THE OFFSHORE WIND INDUSTRY

		  2.9.2	 Problem area��������������������������������������������������������������������������������������������� 44
		  2.9.3	 How to tackle MH������������������������������������������������������������������������������������� 44
	 2.10	 Construction task – attaching the rigging for lifting ������������������������������������������������� 47
		  2.10.1	 Scenario��������������������������������������������������������������������������������������������������� 47
		  2.10.2	 Potential problem area ����������������������������������������������������������������������������� 48
		  2.10.3	 How to tackle MH������������������������������������������������������������������������������������� 49

3	 Conclusion����������������������������������������������������������������������������������������������������������������������� 51

Annexes

Annex A	 Abbreviations and acronyms . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                        52

Annex B	 References������������������������������������������������������������������������������������������������������������� 53

Contents continued
Page

This document is issued with a single user licence to the EI registered subscriber: kharvey@energyinst.org. It has been issued as part of the EI Technical Partner membership of the Energy Institute.
IMPORTANT: This document is subject to a licence agreement issued by the Energy Institute, London, UK. It may only be used in accordance with the licence terms and conditions. It must not be forwarded to, or stored, or accessed by, any unauthorised user. Enquiries: e:pubs@energyinst.org t:
+44 (0)207 467 7100



5

CASE STUDY ON REDUCING MANUAL HANDLING AND ERGONOMICS RELATED  
INCIDENTS IN THE OFFSHORE WIND INDUSTRY

LIST OF FIGURES AND TABLES
Page

Figures

Figure 1	 Lost work day incidents in 2018��������������������������������������������������������������������������������� 7
Figure 2	 Offshore wind industry: construction and operations and maintenance (O&M)����������� 8
Figure 3	 Document developing process ��������������������������������������������������������������������������������� 11
Figure 4	 Warehouse��������������������������������������������������������������������������������������������������������������� 12
Figure 5	 CTV Loading area����������������������������������������������������������������������������������������������������� 16
Figure 6	 Loading and unloading��������������������������������������������������������������������������������������������� 17
Figure 7	 Transfer from shore to CTV ������������������������������������������������������������������������������������� 20
Figure 8	 Movement of items between CTV and asset������������������������������������������������������������� 24
Figure 9	 CTV foredeck����������������������������������������������������������������������������������������������������������� 25
Figure 10	 Movements on the TP platform ������������������������������������������������������������������������������� 28
Figure 11	 Working inside the tower����������������������������������������������������������������������������������������� 32
Figure 12	 Lifting items through the tower door����������������������������������������������������������������������� 33
Figure 13	 Yaw deck workspace����������������������������������������������������������������������������������������������� 35
Figure 14	 Work at the brake unit��������������������������������������������������������������������������������������������� 36
Figure 15	 Work in the nacelle ������������������������������������������������������������������������������������������������� 39
Figure 16	 Working in confined space��������������������������������������������������������������������������������������� 39
Figure 17	 Bolted connections��������������������������������������������������������������������������������������������������� 43
Figure 18	 Tightening bolts������������������������������������������������������������������������������������������������������� 44
Figure 19	 Lifting operation������������������������������������������������������������������������������������������������������� 47

Tables

Table 1	� Summary of key tasks, hazard, PIFs and risk control measures  
for preparation of items in the warehouse ��������������������������������������������������������������� 14

Table 2	� Summary of key tasks, hazard, PIFs and risk control measures for movement  
of items between warehouse and CTV loading area������������������������������������������������� 18

Table 3	� Summary of key tasks, hazard, PIFs and risk control measures for movement  
of items between shore and CTV����������������������������������������������������������������������������� 22

Table 4	� Summary of key tasks, hazard, PIFs and risk control measures for moving  
items between the CTV and asset����������������������������������������������������������������������������� 26

Table 5	� Summary of key tasks, hazard, PIFs and risk control measures for moving  
items between the TP and other areas of the asset��������������������������������������������������� 30

Table 6	� Summary of key tasks, hazard, PIFs and risk control measures for  
maintenance activities in the foundation, TP or tower levels������������������������������������� 34

Table 7	� Summary of key tasks, hazard, PIFs and risk control measures for working  
in the yaw deck ������������������������������������������������������������������������������������������������������� 37

Table 8	� Summary of key tasks, hazard, PIFs and risk control measures for working in the 
nacelle/hub��������������������������������������������������������������������������������������������������������������� 41

Table 9	� Summary of key tasks, hazard, PIFs and risk control measures for bolt  
insertion and torqueing ������������������������������������������������������������������������������������������� 45

Table 10	� Summary of key tasks, hazard, PIFs and risk control measures for  
attaching the rigging for lifting��������������������������������������������������������������������������������� 49

This document is issued with a single user licence to the EI registered subscriber: kharvey@energyinst.org. It has been issued as part of the EI Technical Partner membership of the Energy Institute.
IMPORTANT: This document is subject to a licence agreement issued by the Energy Institute, London, UK. It may only be used in accordance with the licence terms and conditions. It must not be forwarded to, or stored, or accessed by, any unauthorised user. Enquiries: e:pubs@energyinst.org t:
+44 (0)207 467 7100



6

CASE STUDY ON REDUCING MANUAL HANDLING AND ERGONOMICS RELATED  
INCIDENTS IN THE OFFSHORE WIND INDUSTRY

FOREWORD 

Offshore wind industry operators are at risk of musculoskeletal injuries and disorders when performing 
manual handling (MH) activities, and in particular when those are uncontrolled. These activities can 
include handling heavy items (tooling, equipment, kit bags and personnel bags), repetitive tasks, 
working in restricted spaces and working above shoulder height. 

The Energy Institute (EI) and the G+ Global Offshore Wind Health and Safety Organisation (G+) have 
produced this first edition case study on preventing MH and ergonomics (MH&E) related incidents in 
the offshore wind industry.

The primary audience for this document are those involved in the design, specification and 
procurement of both offshore and onshore renewable assets. Those involved with the assessment 
and management of health and safety at work, namely managers, and health and safety (H&S) 
specialists, may also find the task-based scenarios of particular interest. 

The case study is based on analysis of offshore wind industry incidents, assessment of a sample of 
offshore wind industry activities, a systematic review of regulatory requirements, observation of good 
practice and stakeholder engagement, including peer review by G+ members.
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1	 INTRODUCTION 

1.1	 PURPOSE OF THE DOCUMENT

This document provides support and practical examples to help reduce MH&E related 
incidents in the offshore wind industry. 

The requirement for support and guidelines to reduce MH incidents in the offshore wind 
industry originates from:

−− Reporting that indicates that MH injuries are one of the largest causes of lost working 
day incidents within the offshore wind industry.

−− The fact that MH tasks potentially involve handling very heavy items (often as team 
handling operations).

−− The nature of working conditions that increase MH risks, e.g. working in restricted 
space within the asset, dragging bags/items onboard crew transfer vessels (CTV) and 
working in adverse environmental conditions.

−− The fact that the offshore wind industry is expanding, creating a larger workforce 
and therefore more opportunities for incidents to occur.

33 %

Onshore Vessels Offshore (other) Turbine

38 %

3 %

26 %

Figure 1: Lost work day incidents in 2018

The primary audience for this document are those involved in the design, specification 
and procurement of both offshore and onshore renewable assets. Those involved with the 
assessment and management of H&S at work, namely managers and H&S specialists, may 
also find the task-based scenarios of particular interest:

−− project designers/engineers (the individuals responsible for designing or procuring 
new wind turbines, ensuring they are easy to operate and maintain);

−− managers (decision makers that establish the organisational culture, and develop 
and enhance management procedures), and

−− members of the H&S team (those responsible for protecting the health, safety and 
wellbeing of people who work, conducting risk assessments and enhancing safety 
management arrangements, e.g. training, developing procedures).
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This document should also be used as a source of valuable experience by companies to inform 
internal guidance and training for senior technicians and supervisors (those who manage and 
oversee how work is carried out, and also provide support with MH risk assessment).

1.2	 SCOPE OF THE DOCUMENT

The document is aimed at organisations working in the offshore wind industry involved in 
both construction and operations and maintenance (O&M), but with a specific focus on 
O&M. The information covered is likely to be relevant for all offshore wind farms, whether 
their operations are in an early stage of construction or existing operational sites. 

Figure 2: Offshore wind industry: construction and O&M

The information provided within this document considers:

−− MH issues across a range of areas from shore (warehouse, port/quayside) to vessel to 
asset (substation/foundation/transition piece (TP)/nacelle), and

−− type of MH injuries, including acute (occurs suddenly during activity, often a sprain 
or strain) and chronic (i.e. pain and injury that develops slowly and is persistent, long-
lasting or recurring). 

The document does not consider:

−− Other types of incidents or injuries that might be associated with construction or 
O&M tasks in the offshore wind industry, such as injuries relating to electrical shock 
(e.g. burn, cardiac arrest), falls from height or injuries from dropped tooling and 
equipment.

−− Climbing ladders and working with items at height, which is covered by the G+ 
Good practice guideline working at height in the offshore wind industry. 
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1.3	 DEFINITIONS 

1.3.1	 MH

The European Council (EC) Directive 90/269/EEC on the minimum H&S requirements for the 
manual handling of loads where there is a risk particularly of back injury to workers defines 
MH as:

'…any transporting or supporting of a load, by one or more workers, including lifting, putting 
down, pushing, pulling, carrying or moving of a load, which, by reason of its characteristics or 
of unfavourable ergonomic conditions, involves a risk particularly of back injury to workers.'

According to the Manual Handling Operations Regulations (MHOR), a manually handled 
item may be moved or supported by the hands or any other part of the body; for example, 
the shoulder. MH also includes supporting an item in a static posture, and the dropping or 
throwing of an item. 

Using human effort for a purpose other than to transport or support an item (e.g. using 
a spanner to loosen a bolt) is not strictly considered to be an MH operation under the EC 
directive. However, for the purposes of this case study such activities are also considered 
where incident data indicate the activity to be a risk for injury for technicians carrying out 
maintenance work in the asset.

MH activities are regulated through EC Directive 90/269/EEC on the minimum health and 
safety requirements for the MH of items where there is a risk particularly of back injury to 
workers (fourth individual Directive within the meaning of Article 16 (1) of Directive 89/391/
EEC).

1.3.2	 MH Injuries

According to guidance on the UK MHOR:

'Manual handling injuries are part of a wider group of musculoskeletal disorders (MSDs). The 
term 'musculoskeletal disorders' covers any injury, damage or disorder of the joints or other 
tissues in the upper/lower limbs or the back.'

1.3.3	 Chronic and acute injuries 

MH can cause both acute and chronic injury.

An acute injury occurs suddenly during an activity. These are typically sprains, such as 
overstretching a ligament connecting bones by overstretching a knee, or a strain of a muscle 
or tendon, such as due to overstretching and tearing the muscle or tendon.

A chronic injury is typically due to overuse of a part of the body or from long-standing 
conditions. Typical examples include tendonitis, arthritis, lateral epicondylitis (tennis elbow) 
and repetitive strain injury (RSI). Repeated acute injuries may also contribute to chronic 
injuries.
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1.3.4	 Ergonomics 

The International Ergonomics Association (IEA) defines ergonomics as:

'The scientific discipline concerned with the understanding of interactions among humans 
and other elements of a system, and the profession that applies theory, principles, data and 
methods to design in order to optimise human well-being and overall system performance.'

In the context of this document, ergonomics is considered to relate to design, such as 
the physical layout of the work environment (e.g. nacelle, vessel, etc.) and the design of 
equipment and tooling. 

The European Directive 2006/42 provides additional advice on the importance of considering 
ergonomic principles (e.g. when designing machinery, it is important to allow for variability 
in the technician's physical capability, and to provide sufficient space for technicians to move 
around and use tooling).

1.3.5	 Performance influencing factors (PIFs)

PIFs are defined by the Health and Safety Executive (HSE) as: characteristics of the job (e.g. 
the working environment); the individual (physical capability to do the work), and the 
organisation (e.g. time pressure) that influence human performance.

These factors can impact performance in different ways; for example, a wet and windy 
working environment can make it harder to grip items securely, increasing the risk of MH 
injuries, as discussed in HSE INDG143 Manual handling at work. A brief guide. 

Having an understanding of what the PIFs are and how they shape performance can inform 
ways to minimise the risk of MH injuries, such as through providing appropriate training on 
MH techniques. This could also potentially enhance performance.
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2	 TASK-BASED EXPERIENCE

The following section collates the combined G+ members' experience in over 10 years of 
offshore wind construction, O&M. The sections provide real life scenarios, observations and 
techniques for dealing with issues presented.

Greenstreet Berman were appointed to produce this document. They started with a project 
initiation workshop, where experts were gathered, and the work programme agreed. They 
then reviewed the G+ incident data to investigate the MH&E related incidents that had 
historically occurred on member sites. A documentation review was undertaken to see 
what was already in the public domain that might be useful. Once this knowledge was 
collated, Greenstreet Berman presented this back to industry experts and started to draft 
this document, with input from industry. This development process is illustrated in Figure 3.

Industry consultation

Review of incident data

Documentation review

Guidance 
development Client and 

industry review 
and finalisation

Guidance 
specification

Client/industry 
review

Figure 3: Document developing process

Items 1 to 8 cover access to the asset and typical work activities during the O&M phase. Items 
9 and 10 deal with construction:

1.	 Preparation of items in the warehouse.

2.	 Movement of items between warehouse and CTV loading area.

3.	 Movement of items between shore and CTV.

4.	 Movement of items between CTV and asset.

5.	 Movement of items between TP and other areas of the asset (e.g. foundation, 
nacelle, yaw section and hub). 

6.	 Working on an offshore asset – foundation, TP or tower levels.

7.	 Working on an offshore asset – yaw deck.

8.	 Working on an offshore asset – nacelle/blade hub.

9.	 Construction task – bolt insertion and torqueing.

10.	 Construction task – attaching the rigging for lifting.

These scenarios are not intended to be comprehensive and they do not cover all aspects of 
MH activity associated with the offshore wind industry.
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Each scenario is presented in the same manner using the following sub headings:

−− Scenario: describes the general overall work scenario along with the more specific 
MH tasks associated with this scenario.

−− Problem area: a general discussion of the unique issues/problems associated with 
MH and possible PIFs that can affect behaviour and error occurrence.

−− How to tackle MH issue: advice on tackling the issues/problem is summarised (in 
table form):
–– typical task performed as part of the overall scenario;
–– the common PIFs that shape performance and behaviour and make the risk of 

MH more or less likely – further information and a more comprehensive list of 
PIFs is presented in 1.3.5;

–– likely hazards associated with these tasks (e.g. item and postural constraints that 
can lead to injury);

–– possible interventions (relevant to the task and PIFs) to help reduce MH risk:
–– eliminating hazards entirely (e.g. removing the need to undertake the MH 

activity through mechanisation or some other means), and
–– reducing or mitigating the risk through a number of interventions (e.g. 

reducing the items to be handled). 

Where available, examples of recordable incidents are provided in text boxes to illustrate 
where a particular hazard has led to injury. Note that the examples are not exhaustive.

2.1	 PREPARATION OF ITEMS IN THE WAREHOUSE

2.1.1	 Scenario

Figure 4: Warehouse
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There is a requirement to store, locate, retrieve and pack up the items necessary for working 
offshore (e.g. equipment/tooling/components/consumables), for transportation to an 
offshore asset. 

In most cases, this will be done as an MH activity supported by mechanised material handling 
equipment (MHE) (e.g. forklift truck).

Although likely to vary, the fundamental aspects of this task remain the same, namely:

−− items are initially stocked into defined locations; this may include the breaking down 
of packages or even decanting of certain liquids;

−− the items are then located and retrieved from storage, normally kept on pallets on 
warehouse racking but also in lifting bags;

−− items are moved to a packing or loading area, and

−− items are packed into appropriate 'lifting bags' for transportation.

This section does not include an analysis of loading the racking (in stores) in the first place, 
i.e. deliveries onto site. In many instances, materials come to site that have to be decanted 
from the transport, frames, containers and packaging onto the site's stores racking. This in 
itself creates a risk to the team, and one that could be completely avoidable by thorough 
planning, discussions with the supplier and their delivery company. 

2.1.2	 Problem areas

In larger warehouses, storage is likely to be palletised and retrieved from racking using forklift 
trucks, although the design of the warehouse may prevent their use in all areas. Where 
mechanical MHE cannot be used or is not available then items will need to be accessed 
manually. The weight of the item and placement in the warehouse will therefore affect the 
ease of handling operations. 

The warehouse environment can also affect MH performance, for example: 

−− Temperature: the ability to grip and hold an item securely.

−− Noise: affects communication and team handling.

−− Lighting: readability of labels. 

Stocking or retrieving items from racking or moving them around the warehouse may also 
be physically demanding, particularly if items are heavy. In some situations, tasks to prepare 
items might be highly repetitive. Evidence from the MH data review indicates that the 
associated task can lead to both acute and cumulative injury risk. 

Depending on the size of the wind farm stores, teams can be packing more than three 
tonnes of parts and components for a day's service and then unpacking a similar weight from 
the previous day's servicing. Time pressures may also be present to work quickly to ensure 
items are delivered to the CTV in good time. This can lead to workers not always following 
MH procedures and good practice guidelines on lifting and carrying.
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2.2	 MOVEMENT OF ITEMS BETWEEN WAREHOUSE AND CTV LOADING AREA

2.2.1	 Scenario

Once prepared in the warehouse, items will need to be moved to a location from which they 
can be loaded onto the CTV. 

Figure 5: CTV loading area

The way in which items are moved will depend on the nature of the site and whether items 
can be carried directly from the warehouse. Most frequently, bags will be transported by 
assisted means, for example: lorry, light commercial vehicle or other motorised vehicles; 
trailers towed by electric tugs; motorised push or pull trolleys (with sides or flat-bed), and 
manual push or pull trolleys (with sides or flat-bed).

Loading the transport system will most often be carried out manually, although some sites 
will have warehouse cranes and other mechanised MHE (such as forklift trucks) to aid this. 
Some of the common tasks when carrying out this scenario include:

−− locating and positioning the transport system;

−− loading bags/containers and other items into a transport system, ordered by asset 
and CTV;

−− movement of manual transport system (e.g. push/pull trolley) to CTV loading area, 
and

−− unloading items.

2.2.2	 Problem area

The key problem area with this scenario concerns manually loading and unloading the 
transport, and then, if required, moving it by manual pushing/pulling. 

This document is issued with a single user licence to the EI registered subscriber: kharvey@energyinst.org. It has been issued as part of the EI Technical Partner membership of the Energy Institute.
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Figure 6: Loading and unloading

The risk associated with loading the transport will be impacted primarily by the design of the 
transportation; for example, a trolley with high sides might be more difficult to load, requiring 
items to be lifted and either thrown or lowered into the trolley, although one without sides 
might be less stable and items might shift or fall as it is moved. Light commercial vehicles, 
which are opened at one end, might be easier to load, but they will require items to be 
positioned at the back and stacked as more items are introduced. Other design features of 
the transport will also affect how easy it is to move e.g. wheel design, handles, brake, etc.

The performance of transport systems will also be affected by the prevailing weather 
conditions and the nature of the road or walkway. For example, inclines down to or up from 
the dock area will increase the push force required to move a manual transport system (e.g. 
for every 100 kg of weight a 10-degree incline will increase the push force required by 17 kg) 
(MHOR). 

Example of incident:

Loading bag into transport: during the morning, equipment and bags are lifted onto 
Bradshaws for transit to the vessel. The injured  person bent down to lift his personal bag 
of a confirmed weight of 14 kg when he felt a sharp pain.

This document is issued with a single user licence to the EI registered subscriber: kharvey@energyinst.org. It has been issued as part of the EI Technical Partner membership of the Energy Institute.
IMPORTANT: This document is subject to a licence agreement issued by the Energy Institute, London, UK. It may only be used in accordance with the licence terms and conditions. It must not be forwarded to, or stored, or accessed by, any unauthorised user. Enquiries: e:pubs@energyinst.org t:
+44 (0)207 467 7100



18

CASE STUDY ON REDUCING MANUAL HANDLING AND ERGONOMICS RELATED  
INCIDENTS IN THE OFFSHORE WIND INDUSTRY

Ta
b

le
 2

: 
Su

m
m

ar
y 

o
f 

ke
y 

ta
sk

s,
 h

az
ar

d
, 

PI
Fs

 a
n

d
 r

is
k 

co
n

tr
o

l 
m

ea
su

re
s 

fo
r 

m
o

ve
m

en
t 

o
f 

it
em

s 
b

et
w

ee
n

 w
ar

eh
o

u
se

 a
n

d
 C

TV
 

lo
ad

in
g

 a
re

a

Ta
sk

Li
ke

ly
 P

IF
s 

Po
te

n
ti

al
 h

az
ar

d
s

Ta
sk

-s
p

ec
ifi

c 
ri

sk
 c

o
n

tr
o

ls
 

Li
ft

in
g 

in
to

 o
r 

re
tr

ie
vi

ng
 

ite
m

s 
fr

om
 a

 
hi
gh
-s
id
ed
 

tr
an

sp
or

t 
sy

st
em

Eq
ui

pm
en

t 
de

si
gn

 –
 e

.g
. 

m
an

ua
l t

ra
ns

po
rt

 s
ys

te
m

 
is

 e
as

y 
to

 p
us

h/
pu

ll,
 lo

ad
, 

un
lo

ad
 e

tc

W
or

kp
la

ce
 d

es
ig

n 
– 

su
ch

 
as

 r
oa

d,
 w

al
kw

ay
 s

ur
fa

ce
, 

sl
op

e 
in

cl
in

e

En
vi

ro
nm

en
t 

– 
w

ea
th

er
 

co
nd

iti
on

s 
e.

g.
 e

xt
re

m
es

 
of

 t
em

pe
ra

tu
re

 o
r 

hu
m

id
ity

, g
us

ts
 o

f 
w

in
d,

 
lig

ht
ni

ng
 a

nd
 r

ai
n

Ti
m

e 
pr

es
su

re
 –

 m
ov

in
g 

ite
m

s 
qu

ic
kl

y 
to

 e
ns

ur
e 

ite
m

s 
ar

e 
lo

ad
ed

 o
nt

o 
th

e 
C

TV
 in

 a
 t

im
el

y 
fa

sh
io

n 
su

ch
 t

ha
t 

m
ai

nt
en

an
ce

 
ac

tiv
iti

es
 a

re
 c

ar
rie

d 
ou

t 
as

 p
la

nn
ed

C
om

pe
te

nc
e 

– 
kn

ow
le

dg
e 

of
 g

oo
d 

M
H

 
te

ch
ni

qu
es

N
at

ur
e 

of
 it

em
 –

 s
iz

e,
 

sh
ap

e,
 w

ei
gh

t 
an

d 
ce

nt
re

 
of

 g
ra

vi
ty

 o
f 

ite
m

 t
o 

be
 

lif
te

d

H
ol

di
ng

 o
r 

m
an

ip
ul

at
in

g 
ite

m
s 

at
 d

is
ta

nc
e 

fr
om

 
th

e 
bo

dy
 (e

.g
. r

ea
ch

in
g 

aw
ay

 f
ro

m
 t

he
 b

od
y 

w
ith

 
ex

te
nd

ed
 a

rm
s 

to
 p

la
ce

 
or

 r
et

rie
ve

 a
n 

ite
m

 f
ro

m
 

a 
tr

an
sp

or
t 

sy
st

em
. T

hi
s 

m
ig

ht
 in

cl
ud

e 
ad

op
tin

g 
an

 a
w

kw
ar

d 
po

st
ur

e 
e.

g.
 s

to
op

in
g)

Pr
ev

en
tio

n 

In
tr

od
uc

e 
a 

de
vi

ce
 t

ha
t 

ca
n 

tr
an

sp
or

t 
ite

m
s 

by
 c

on
ve

yo
r 

(o
ve

rh
ea

d 
or

 a
t 

gr
ou

nd
 le

ve
l) 

fr
om

 t
he

 w
ar

eh
ou

se
 d

ire
ct

ly
 t

o 
th

e 
C

TV

M
ov
e 
al
l i
te
m
s 
by
 a
 fl
at
-b
ed
 m
ot
or
is
ed
 v
eh
ic
le
, w

hi
ch
 c
an
 b
e 
lo
ad
ed
 

by
 w

ar
eh

ou
se

 c
ra

ne
 a

nd
 u

nl
oa

de
d 

ag
ai

n 
by

 c
ra

ne
 lo

ca
te

d 
on

 t
he

 
do

ck
si

de
 o

r 
C

TV

M
iti

ga
tio

n

Pl
an

ni
ng

A
vo

id
 r

eq
ui

re
m

en
t 

fo
r 

re
pe

tit
iv

e 
M

H
 w

he
re

 p
os

si
bl

e,
 if

 n
ot

 r
ot

at
e 

w
or

kf
or

ce
 a

nd
 p

ro
vi

de
 a

de
qu

at
e 

re
so

ur
ce

W
or

kp
la

ce

W
he

re
 p

os
si

bl
e,

 e
ns

ur
e 

ro
ad

 a
nd

 w
al

kw
ay

 s
ur

fa
ce

s 
ar

e 
sm

oo
th

 a
nd

 
of

 a
 g

oo
d 

qu
al

ity
 (f

re
e 

of
 g

ap
s,

 p
ot

ho
le

s,
 e

tc
.) 

w
hi

ch
 c

an
 a

ff
ec

t 
th

e 
fr

ee
 m

ov
em

en
t 

of
 m

an
ua

l t
ra

ns
po

rt
 s

ys
te

m
s,

 a
nd

 t
ha

t 
th

e 
in

cl
in

e 
of

 
ro

ad
 a

nd
 w

al
kw

ay
s 

us
ed

 t
o 

m
ov

e 
ite

m
s 

is
 k

ep
t 

to
 a

 m
in

im
um

Eq
ui

pm
en

t

En
su

re
 m

an
ua

l t
ra

ns
po

rt
 s

ys
te

m
s 

ar
e 

de
si

gn
ed

 t
o 

be
 s

ta
bl

e,
 k

ee
p 

ite
m

s 
w

el
l s

ec
ur

ed
 a

nd
 s

up
po

rt
 e

as
e 

of
 p

us
hi

ng
 a

nd
 p

ul
lin

g,
 f

or
 

ex
am

pl
e:

−
−

M
an

ua
l t

ra
ns

po
rt

 s
ys

te
m

 a
re

 d
es

ig
ne

d 
to

 li
m

it 
th

e 
w

ei
gh

t 
or

 
nu

m
be

r 
of

 it
em

s 
to

 b
e 

m
ov

ed
−
−

Th
e 

si
de

s 
of

 m
an

ua
l t

ra
ns

po
rt

 s
ys

te
m

s 
ar

e 
de

si
gn

ed
 s

o 
th

at
 t

he
ir 

he
ig

ht
 d

oe
s 

no
t 

re
qu

ire
 t

ec
hn

ic
ia

ns
 t

o 
lif

t 
ite

m
s 

to
 a

n 
aw

kw
ar

d 
he

ig
ht

 (e
.g

. a
w

ay
 f

ro
m

 t
he

 t
ru

nk
 a

nd
 a

bo
ve

 w
ai

st
 h

ei
gh

t)
 n

or
 

ad
op

t 
an

 a
w

kw
ar

d 
po

st
ur

e 
e.

g.
 t

w
is

t 
th

e 
tr

un
k 

or
 s

id
ew

ay
s 

be
nd

in
g;

M
ov

in
g 

ite
m

s 
to

 
th

e 
ba

ck
 o

f 
a 

tr
an

sp
or

t 
sy

st
em

 

Ite
m

s 
to

 b
e 

dr
ag

ge
d 

or
 

lif
te

d 
w

hi
ls

t 
in

si
de

 t
he

 
tr

an
sp

or
t 

sy
st

em
 c

an
 le

ad
 

to
 e

xc
es

si
ve

 p
us

hi
ng

 o
r 

pu
lli

ng
 o

f 
ite

m
s 

w
hi

ls
t 

in
 a

n 
aw

kw
ar

d 
po

st
ur

e 
e.

g.
 b

en
t 

ov
er

Pu
sh

in
g/

pu
lli

ng
 

m
an

ua
l 

tr
an

sp
or

t 
sy

st
em

Po
te

nt
ia

lly
 h

ig
h 

fo
rc

e 
re

qu
ire

d 
to

 g
et

 a
 h

ea
vy

 
m

an
ua

l t
ra

ns
po

rt
 s

ys
te

m
 

m
ov

in
g 

(p
ar

tic
ul

ar
ly

 if
 

ov
er

lo
ad

ed
) o

n 
a 

ro
ug

h 
(e

.g
. u

ne
ve

n,
 s

lip
pe

ry
, 

st
ep
pe
d)
 o
r 
in
cl
in
ed
 fl
oo
r 

su
rf

ac
e,

 w
hi

ch
 m

ig
ht

 c
au

se
 

co
nt

en
t 

to
 b

e 
un

st
ab

le
 a

nd
 

sh
ift

Re
pe

tit
iv

e 
m

an
ua

l l
ift

in
g

2.
2.

3	
H

o
w

 t
o

 t
ac

kl
e 

M
H

 is
su

es

This document is issued with a single user licence to the EI registered subscriber: kharvey@energyinst.org. It has been issued as part of the EI Technical Partner membership of the Energy Institute.
IMPORTANT: This document is subject to a licence agreement issued by the Energy Institute, London, UK. It may only be used in accordance with the licence terms and conditions. It must not be forwarded to, or stored, or accessed by, any unauthorised user. Enquiries: e:pubs@energyinst.org t:
+44 (0)207 467 7100



19

CASE STUDY ON REDUCING MANUAL HANDLING AND ERGONOMICS RELATED  
INCIDENTS IN THE OFFSHORE WIND INDUSTRY

Ta
sk

Li
ke

ly
 P

IF
s 

Po
te

n
ti

al
 h

az
ar

d
s

Ta
sk

-s
p

ec
ifi

c 
ri

sk
 c

o
n

tr
o

ls
 

Pu
sh

in
g/

pu
lli

ng
 

m
an

ua
l 

tr
an

sp
or

t 
sy

st
em

 
(c

on
tin

ue
d)

M
H

 p
ol

ic
ie

s 
an

d 
pr

oc
ed

ur
es

 –
 n

ot
 

co
m

pr
eh

en
si

ve
/u

nc
le

ar

−
−

M
an

ua
l t

ra
ns

po
rt

 s
ys

te
m

s 
ca

n 
be

 e
as

ily
 s

to
pp

ed
 (e

.g
. b

ra
ke

s 
ar

e 
ad

eq
ua

te
 t

o 
co

nt
ro

l a
 t

ro
lle

y 
be

in
g 

m
ov

ed
 o

n 
di

ff
er

en
t 

su
rf

ac
es

 
an

d 
in

 d
iff

er
en

t 
w

ea
th

er
 c

on
di

tio
ns

)
−
−

M
an

ua
l t

ra
ns

po
rt

 s
ys

te
m

s 
ro

ll 
ea

si
ly

 w
he

n 
fu

lly
 la

de
n,

 w
he

el
s 

ar
e 

su
ita

bl
e 

fo
r 

ro
ug

h 
su

rf
ac

es
 (e

.g
. l

ar
ge

r 
w

he
el

 d
ia

m
et

er
/f

at
te

r 
ty

re
s)

−
−

A
 m

an
ua

l t
ra

ns
po

rt
 s

ys
te

m
's

 h
an

dl
es

 s
up

po
rt

 g
rip

 s
tr

en
gt

h 
an

d 
al

lo
w

 f
or

 a
 g

oo
d 

po
st

ur
e 

(e
.g

. t
or

so
 u

pr
ig

ht
, n

ot
 t

w
is

te
d,

 h
an

dl
es

 
ar

e 
be

tw
ee

n 
hi

p 
an

d 
sh

ou
ld

er
 le

ve
l)

−
−

M
an

ua
l t

ra
ns

po
rt

 s
ys

te
m

s 
ne

ed
 t

o 
be

 a
bl

e 
to

 d
ea

l w
ith

 t
he

 
In

cl
in

es
 o

f 
Li

nk
s 

sp
an

s 
be

tw
ee

n 
sh

or
e 

an
d 

th
e 

po
nt

oo
ns

; t
he

se
 

ca
n 

be
 s

te
ep

, w
hi

ch
 r

eq
ui

re
s 

th
e 

un
its

 t
o 

be
 d

ow
n 

ra
te

d 
du

rin
g 

ce
rt

ai
n 

tid
al

 p
er

io
ds

−
−

M
an

ua
l t

ra
ns

po
rt

 s
ys

te
m

s 
sh

ou
ld

 b
e 

re
gu

la
rly

 in
sp

ec
te

d 
an

d 
se

rv
ic

ed
 in

 o
rd

er
 t

o 
m

ai
nt

ai
n 

th
ei

r 
in

te
gr

ity
 

Ite
m

s

Re
du

ce
 t

he
 w

ei
gh

t 
of

 it
em

s 
to

 b
e 

ha
nd

le
d 

e.
g.

 <
20

 k
g.

 E
ns

ur
e 

ite
m

s 
to

 b
e 

ha
nd

le
d 

ca
n 

be
 e

as
ily

 g
rip

pe
d/

se
cu

re
ly

 h
el

d.
 E

qu
ip

m
en

t 
ba

gs
 

ha
ve

 c
or

re
ct

 la
be

lli
ng

. C
ol

ou
r 

co
de

 b
ag

s 
(b

la
ck

, p
ur

pl
e,

 r
ed

, y
el

lo
w

, 
gr

ee
n)

 t
o 

in
di

ca
te

 d
iff

er
en

t 
w

ei
gh

ts
 t

o 
en

su
re

 t
ha

t 
te

ch
ni

ci
an

s 
an

d 
bo

at
 c

re
w

 d
o 

no
t 

tr
y 

to
 d

ra
g 

he
av

y 
ite

m
s 

in
 e

rr
or

Tr
ai

ni
ng

Pr
ov

id
e 

tr
ai

ni
ng

 o
n 

sa
fe

 M
H

, i
de

al
ly

 t
ai

lo
re

d 
to

 t
as

k 
an

d 
w

or
k 

en
vi

ro
nm

en
t

Pr
ov

id
e 

tr
ai

ni
ng

 a
nd

 g
ui

da
nc

e 
on

 c
om

m
un

ic
at

io
n 

pr
ot

oc
ol

s 
w

he
n 

M
H

 in
vo

lv
es

 t
ea

m
 h

an
dl

in
g 

op
er

at
io

ns

Pr
oc

ed
ur

es
/p

ol
ic

y 

M
H

 p
ol

ic
ie

s 
an

d 
pr

oc
ed

ur
es

 a
re

 c
om

pr
eh

en
si

ve
, d

ev
el

op
ed

 in
 li

ne
 

w
ith

 g
oo

d 
pr

ac
tic

e 
gu

id
el

in
es

 a
nd

 a
pp

ro
pr

ia
te

ly
 c

om
m

un
ic

at
ed

Ta
b

le
 2

: 
Su

m
m

ar
y 

o
f 

ke
y 

ta
sk

s,
 h

az
ar

d
, 

PI
Fs

 a
n

d
 r

is
k 

co
n

tr
o

l 
m

ea
su

re
s 

fo
r 

m
o

ve
m

en
t 

o
f 

it
em

s 
b

et
w

ee
n

 w
ar

eh
o

u
se

 a
n

d
 C

TV
 

lo
ad

in
g

 a
re

a 
(c

o
n

ti
n

u
ed

)

This document is issued with a single user licence to the EI registered subscriber: kharvey@energyinst.org. It has been issued as part of the EI Technical Partner membership of the Energy Institute.
IMPORTANT: This document is subject to a licence agreement issued by the Energy Institute, London, UK. It may only be used in accordance with the licence terms and conditions. It must not be forwarded to, or stored, or accessed by, any unauthorised user. Enquiries: e:pubs@energyinst.org t:
+44 (0)207 467 7100



20

CASE STUDY ON REDUCING MANUAL HANDLING AND ERGONOMICS RELATED  
INCIDENTS IN THE OFFSHORE WIND INDUSTRY

2.3	 MOVEMENT OF ITEMS BETWEEN SHORE AND CTV

2.3.1	 Scenario

Once items are at the dockside, there is a requirement for them to be moved on board the 
CTV, for transfer to the asset. Normally, items are lifted using the CTV, dockside or pontoon 
crane, but where a crane is unavailable items will be MH directly onto the CTV. The same 
activity occurs in reverse, when returning from an asset back to shore.

There are a number of common steps when completing this task:

−− prepare boat/harbour crane for lifting, for example remove any covers, and move 
crane into position;

−− perform the transfer of lifting bags to appropriate area of the CTV (either manually, 
with the use of a crane, or a combination of both), and

−− carry out additional transfer of items on the CTV if required.

2.3.2	 Problem area

Figure 7: Transfer from shore to CTV

Example of incident:

Detaching items from a crane: attempting to remove a sling after an item had been 
landed on the quayside. The item (tent bag with components) was resting on the slings. 
As the injured person was attempting to remove the sling, he felt a muscular spasm in 
his back.
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When transferring items between the shore and vessel there are a number of potential 
problem areas that can increase MH risk:

1.	 No crane or inadequate crane movement/coverage leads to potentially heavy items 
being MH onto the CTV.

2.	 Attaching items to CTV or quayside crane.

3.	 Technicians boarding the CTV with backpacks and personal belongings.

Should a gang-way between the shore and vessel be unavailable, personnel will be required 
to step across the gap between the vessel and pontoon whilst also potentially undertaking 
MH activities. 

4.	 Deck hands often have to manoeuvre bags on the vessel decks to make room for 
oncoming cargo.

5.	 Last minute changes to manifest or 'firefighting' response to issues in the field can 
result in rushing, lack of resource and non-optimised loading, leading to potential 
for MH injury.

6.	 On return to shore, the following additional factors could further increase MH risk:

−− end of shift, physical and psychological fatigue;

−− weather conditions, i.e. wet bags could result in mishandling or wet vessel 
surface could result in slipping;

−− bags with equipment are on other vessels (wrong vessels) and are needed 
and crew are not available to crane off kit;

−− time pressure to finish as crew could be outside their allotted working hours;

−− carriers (e.g. trolley/trailers) not available, so bags unloaded to the quayside 
and not directly onto carriers;

−− no mechanical support aids available at the end of the day;

−− poor lighting; 

−− vessels moored in wrong orientation, preventing the vessel crane or other 
cranes from reaching the quayside, and

−− tidal restrictions resulting in vessel having to wait outside port for long 
periods and heavy weather.

Example of incident:

CTV loading: during vessel loading two heavy orange bags were lifted onto the vessels 
using the quayside crane. As the crane boom does not extend to the cargo storage area, the 
deck hand pulled the bags across the vessel deck. As a result of this pulling, the deck hand 
has suffered a muscular strain to his left shoulder/arm and was in pain.
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2.4	 MOVEMENT OF ITEMS BETWEEN CTV AND ASSET

2.4.1	 Scenario

Figure 8: Movement of items between CTV and asset

This scenario comprises the transfer of items from the CTV to an asset, using a crane mounted 
on the TP external platform. Items are moved in approved lifting bags, from the CTV foredeck 
to the outdoor setdown area on the TP platform. The task is likely to require physical handling 
on the CTV and asset. Common tasks include, for example:

−− manoeuvre items to appropriate area of CTV foredeck for transfer as the TP cranes 
have limited reach

−− prepare TP crane for lifting, for example mounting the hoist so it can be stored within 
the WTG or remove any weather covers, and move crane into position; 

−− attach lifting bags to TP crane; 

−− perform the transfer of items which on some sites may require manoeuvring the load 
over the handrails;

−− manual slewing of davit crane often required with the potential for MH injury, and

−− the same activities occur in reverse when returning to shore.

2.4.2	 Problem area

Technicians may be required to move/drag very heavy items (>50 kg) and potentially to 
different levels (i.e. the CTV foredeck is often on a raised platform at the front on the CTV) 
and the davit crane does not have the reach to lift from all areas.
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Figure 9: CTV foredeck

It is also common for a CTV to transfer a number of teams to different assets. Consequently, 
there can be a large number of bags on board, and CTV crew and/or technicians will need to 
sort through and move bags. If space on board is limited, items may need to be moved and 
lifted over other bags. This 'double handling' also increases the frequency of the lifts made. 
The movement of the vessel at sea can also throw people off balance, which can make MH 
more challenging.

Bags and items are also likely to range in terms of weight, shape and size, which might cause 
a technician to move an item that is much heavier than expected.

Once on the TP platform, items will also need to be moved away from the 'set down area' 
and, where applicable, manually moved into the tower to make room for other items to 
be raised. This may again require heavy items to be lifted or dragged. This leads to poor 
behaviours and the dragging of suspended loads at low level in an attempt to reduce deck 
movements. As mentioned previously, there may be time pressure to move items from the 
CTV to the asset quickly (e.g. time to travel to other assets and also move away from the 
asset to reduce fuel burn and wear to the CTV especially in rough sea conditions). 

Example of incident:

Moving items around the CTV: technician strained back whilst moving equipment 
around on deck. 
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2.5	 MOVEMENT OF ITEMS BETWEEN TP AND OTHER AREAS OF THE ASSET

2.5.1	 Scenario

Once on the TP platform, items (e.g. equipment, tooling, components, consumables) will be 
moved to other areas such as the: tower yaw section, nacelle, hub or blades.

Items are typically lifted to and from the TP platform using the external or internal nacelle 
crane but can also be manoeuvred into the tower section directly via the tower door. For 
some assets, the cranes lift over the top of the open roof allowing the nacelle 360 degrees 
(yawed) manual movement to align over items on the TP platform.

Figure 10: Movements on the TP platform

This task comprises the following general activities:

−− prepare bags for lifting, using appropriate sling and connectors;

−− yaw the nacelle to align the crane, if required; 

−− manoeuvre items in bags into position for lifting with the nacelle crane;

−− undertake lift, and

−− disconnect items from crane and manoeuvre to suitable location.

The same activity occurs in reverse when items are transferred from the asset to shore.
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2.5.2	 Problem area

Example of incident:

TP cleaning with high pressure cleaning: technician (contractor) has ended job and 
has packed fish box on TP with high pressure cleaner, pump and tools. Approximate 
weight of fish box is 100 kg. As the fish box does not stand directly under the crane, the 
technician pulls the fish box on TP about 50 cm to get the box under the crane for correct 
hoisting. He felt his right shoulder hurting.

Despite the fact that the nacelle can be moved, technicians may still be required to lift or drag 
very heavy items (>50 kg) because:

−− On some occasions, it might not be possible to position the nacelle in the right 
orientation (e.g. it cannot be yawed to align with items to be lifted due to a fault 
disabling the yaw system).

−− Many items are stored in the lifting area on the TP and items might need to be 
dragged into position under the nacelle crane.

−− There is also the limitation of space in the nacelle, which can reduce the potential 
laydown and increase the MH risk.

In certain circumstances, the work area might be restricted, meaning technicians are required 
to adopt an awkward or difficult posture whilst carrying out the handling operation. Team 
handling can be used to move very heavy items and moderate the restrictive nature of the 
workplace (e.g. relatively small footprint on the TP platform which might be cluttered with 
other items). The task may also be performed in challenging weather (e.g. cold, windy, wet), 
and on rare occasions possibly wearing restrictive PPE. 
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2.6	 WORKING ON AN OFFSHORE ASSET – FOUNDATION, TP OR TOWER LEVELS

2.6.1	 Scenario

Service and maintenance work may be required within the tower levels, either to plant/
equipment or to the tower structure itself (e.g. torqueing bolts at the flanges connecting 
tower sections).

Figure 11: Working inside the tower

The internal asset layout will vary between sites. Some towers will house only the electrical 
switch gear, but others may include converter and transformer units. Irrespective of these 
differences, there are core tasks likely to remain consistent across all assets, including: 

−− movement of necessary tooling, parts and equipment to the work area;

−− preparation of work area;

−− performance of service or maintenance task, and

−− clean-up and transfer of items back to TP or to next task area.
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2.6.2	 Problem areas

Figure 12: Lifting items through the tower door

Items, such as parts tools and consumables (i.e. lubricants, nuts, bolts etc.) will need to be 
moved from the TP platform to the work area, typically through the tower door, and then 
for transfer to other areas. The tower door is seldom at the same level as the TP platform and 
technicians will often need to climb a small number of steps up to the door. To make this 
easier, bags might also be opened, and individual items carried into the tower one at a time. 
In some rare occasions, very heavy items (around 100 kg) that cannot be broken down may 
be suspended on the nacelle crane and dragged laterally into the tower. The force required 
to bring the item into the correct position can be physically demanding. 

Once inside the tower, items may need to be transferred to a number of other areas, usually 
by the service lift, although again the service lift might not be on the same level as the tower 
door. Maintenance work within the foundation/TP may also present an MH risk. For example, 
access to tower flange bolts is not always within easy reach and technicians may be required 
to adopt extreme postures whilst using heavy tooling (e.g. stretching at full reach whilst 
leaning forward, with wrist at a position of 45 degrees). 

The lighting can also be bad within the foundation, TP or tower levels so it may take longer 
to carry out work, which in turn may mean that technicians may need to adopt awkward 
postures for a longer period of time. 

Example of incident:

Dragging item on TP platform: we had been sent out to fix the cables in the tower. 
During the work we had to make space between the tower cables… The next day, the 
injured person had some pain in the shoulders, and the employer office decided to keep 
him onshore for two days on restricted work.
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2.7	 WORKING ON AN OFFSHORE ASSET – YAW DECK

2.7.1	 Scenario

Common tasks in this area include maintenance of equipment such as brakes, replacement 
of consumables such as friction pads, and tasks such as bolt tightening. 

In some situations, items can be transferred first to the nacelle via the nacelle crane and then 
down into the yaw deck or brought up from inside the tower either manually or via the lift, 
if available.

Similar to other task areas, there are common stages to working in this area:

−− accessing the yaw deck;

−− movement of necessary tooling, parts and equipment to the yaw deck;

−− preparation of work area;

−− performance of service or maintenance tasks, and

−− clean-up and transfer of items back to nacelle as required.

2.7.2	 Problem area

Figure 13: Yaw deck workspace

The yaw deck workspace has some unique challenges, such as whole body physical access.

Access to the yaw deck can be physically demanding for personnel, as it often requires 
passing through ladder hatches, especially on older WTG types. This in turn can make it 
difficult to bring in items and equipment or to use tooling. Limited space and obstructions 
(e.g. equipment and building structure) may also require technicians to adopt uncomfortable 
working postures. 
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Figure 14: Work at the brake unit

The 'brakes' for example, are often fixed to the underside of the flange which can be difficult 
to get close to. This may require technicians to work from below the plant, to ensure they 
can see what they are working on and to use tooling. If a brake unit has to be removed for 
repair or exchange, this involves moving a unit weighing at least 50 kg, often working above 
shoulder height. 

When a yaw caliper, which can weigh up to 160 kg, is changed, then specialist tools have 
been devised that help in the direct lifting and lowering of the caliper into place. This requires 
a trolley being moved into the yaw section via the nacelle crane.

It is also possible that many bolts must be undone to remove a brake, which may require a 
technician to adopt an awkward and uncomfortable posture for a prolonged time, affecting 
the back, neck and shoulders.
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2.8	 WORKING ON AN OFFSHORE ASSET – NACELLE/BLADE HUB

2.8.1	 Scenario

Figure 15: Work in the nacelle

The majority of service and maintenance activity is performed in the nacelle and blade hub; 
for example, routine servicing, inspection tasks, replacement of consumables such as oils, and 
major or minor component replacement. 

Despite the range of WTG tasks, many are likely to be similar, such as:

−− movement of necessary tooling, kit bags, consumables (including oil containers), parts 
and equipment from crane set down area to work area and then within the work area; 

−− preparation of work area;

−− performance of service or maintenance task, and

−− clean-up of area, pack away for transfer back to O&M base, or to the next task.

Retrofitting equipment after the initial installation can be difficult to complete, due the location 
of some of the retrofits within the yaw and turbines sections.

2.8.2	 Problem area

Figure 16: Working in confined space
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The available workspace is generally limited (often occupied with equipment/plant, etc.) 
although the newer, larger turbines generally have more space and better access. Whilst 
some walkways exist, these do not provide physical and visual access to all areas. The limited 
space also means items may be stored anywhere there is room, such as walkways. The lack 
of clear walkways can make it difficult to maintain a stable and secure posture. There are 
also often oil spills on to floor plates, making surfaces slippery underfoot. Situation risk 
assessment should always cover workspace inspection and clean-up before commencing 
task activity.

In some turbines, the floors are not level, but on an incline (e.g. around five degrees). This 
can affect posture and make manoeuvring heavy items (e.g. dragging kit bags) more difficult. 

In some WTGs, it is possible to use the nacelle crane to move items such as components 
directly into place and suspend them whilst they are fitted; however, coverage is never 
100 %. 

The limited space can also make it difficult to use tooling and can increase the risk of cuts and 
bruises. The hub is an area of particularly restricted and difficult access. Whilst the weight 
of items moved in and out of the hub may normally be manageable e.g. ~10 kg, the small 
spaces to move through and tight angles whilst carrying items can mean technicians will 
often need to adopt awkward postures. A common task in the hub is torqueing bolts around 
the blade root. Reaching these bolts can be very difficult, with technicians working with 
arms outstretched and away from their bodies. Hubs generally contain grease lubrication 
systems, so surfaces can become contaminated, increasing the risk of items being dropped 
or mishandled.

Example of incident:

Maintaining equipment in the nacelle: while a technician was working in the nacelle 
and unfastening the bolts on the brake callipers, the bolt released suddenly and the 
technician struck his head against the high-speed shaft cover.

Example of incident:

Working in the hub: operator was tightening a bracket 3.5 m down a shaft using a 
long T bar with an Allen key at the end. The small tight area required the task to be done 
with arms extended upwards through the gap from the hub to the shaft. The operator 
reported tingling sensation in his hand.
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2.9	 CONSTRUCTION TASK – BOLT INSERTION AND TORQUEING 

2.9.1	 Scenario

Figure 17: Bolted connections

Bolted connections are used between tower sections, at some monopile (MP)/TP joints, at the 
tower/TP joint and between the nacelle and the tower. 

Blades also have many bolted connections, literally hundreds; each has to be MH into position 
and the problem is exacerbated by poor access and egress during assembly.

Assembling these connections is a key activity during WTG assembly (onshore tower assembly 
or offshore installation), and currently inserting and tightening the bolts is carried out as an 
MH activity. This work will involve:

−− lifting components (i.e. bolts and nuts) by crane to the required platform level within 
the structure; 

−− bringing tooling, such as a hydraulic power pack and one or more bolt tightening 
tools to the required location, which will generally be at the connection above where 
it was last used, so may need mechanical lifting within the tower;

−− lifting bolts from their storage/transport packaging and inserting them onto the 
flange; 

−− fitting and initial tightening of nuts, using nut runners or similar power tools, and

−− final tightening, generally using a hydraulic torque or tensioning tool.
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2.9.2	 Problem area

Figure 18: Tightening bolts

Each connection typically consists of 100 to 180 bolts. The bolts to be inserted can vary in 
size (~10 kg each) although the largest bolts (found on MP/TP connections) can weigh up to 
20 kg each.

Each bolt has to be inserted into the flange by hand, then a nut fitted and tightened, usually 
involving the use of a hydraulic torque or tensioning tool.

Technicians involved in the assembly of the WTG may assemble several bolted connections 
over the course of a shift, as each connection will take about two hours. Tightening the bolts 
on each flange is a repetitive task using the same movements and groups of muscles.

Larger bolts will have an outside diameter of over 70 mm, making them more difficult 
to grip. This can lead to temporary hand cramp which can affect grip strength but may 
also be linked to other longer-term conditions such as focal hand dystonia, as discussed 
in HSE INDG171 Managing upper limb disorders in the workplace: A brief guide. Bolts 
also have smooth machined surfaces on their unthreaded shanks and may also have 
lubricant on their threads. If technicians lose grip strength whilst handling these bolts, 
this could lead to them being dropped, causing injury to feet/lower limbs; or if dropped 
to a lower level in the WTG, there is a risk of significant damage to WTG components  
and/or potentially fatal injury to any personnel below.

2.9.3	 How to tackle MH

Table 9 provides a summary of risk factors by sub-tasks.

Example of incident:

Preparing flange bolt: at about 8 a.m, the injured person was preparing the flange bolts 
and as he lifted a bolt to reinsert into the flange on the airtight platform, the bolt twisted 
due to the weight and resulted in twisting his left wrist.
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2.10	 CONSTRUCTION TASK – ATTACHING THE RIGGING FOR LIFTING 

2.10.1	 Scenario

Figure 19: Lifting operation

During WTG assembly, the main components are lifted into position, both during onshore 
pre-assembly and offshore final assembly.

Although the size and weight of these components means that are lifted by crane and/or 
other mechanical device, technicians involved in the construction phase may still be required 
to manually position the lifting equipment used in the lifting operations, such as crane hooks, 
shackles or wire slings. While some items of lifting equipment such as spreader beams are 
too heavy to move manually, and are therefore lifted directly by the crane, other lighter items 
will be positioned and attached manually.

In summary this work will involve:

−− rigging the system of lifting equipment between the crane hook and the item; 

−− manoeuvring the lifting equipment into the required position for attaching to the 
item, through a combination of crane positioning and manual guiding, and

−− attaching and then de-attaching the lifting equipment after the move is complete, 
which may include the removal and reinsertion of items such as shackle pins.
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2.10.2	 Potential problem area

Lifting equipment such as crane hooks, shackles or wire slings can weigh 10 – 50 kg but may 
need to be lifted into place and held whilst the item is attached. 

If ropes or slings are at an angle from vertical, then when connecting to or disconnecting 
from the item, the lifting equipment will tend to swing back to a vertical orientation. This 
places additional demands on the technician, as it will be necessary to apply a horizontal 
force on the lifting equipment in order to maintain its position, and then guide it after 
releasing from the item. This requires the technician to hold the item in a static position 
whilst administering a lateral force to prevent uncontrolled swinging, which would create a 
risk of injury or equipment damage.

In addition to MH injuries, the handling of heavy items whilst suspended can also lead to other 
compression and contact injuries if a person is struck by the item being moved, potentially 
caused by situations such as the sudden release of a stuck item, or wind causing an item to 
swing unexpectedly.

Example of incident:

Winching operations: while a crew member was rearranging entangled rope on a cape 
stand, the winch operator commenced winching operations, causing a broken finger.
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3	 CONCLUSION

The reduction of MH risk should be achieved proactively, by identifying potential risks, 
assessing them and implementing appropriate measures to minimise risk. Good practice 
includes having an MH policy and minimising MH risks through a suitable set of organisational 
and management arrangements. 

This document provides a case study which is based on analysis of offshore wind industry 
incidents, assessment of a sample of offshore wind industry activities, a systematic review 
of regulatory requirements, observation of good practice and stakeholder engagement, 
including peer review by G+ members. 

General key learnings across the presented cases can be summarised as follows:

−− MH risks can be prevented and mitigated by introducing appropriate design solutions 
(e.g. enough space in warehouses, widening openings for easier access, improved 
design for lower maintenance).

−− Good planning practice is required, for instance to remove requirements for 
repetitions where possible, to rotate work between personnel, to facilitate proper 
recovery between demanding tasks.

−− Use of appropriate specialist equipment is recommended to help mitigate MH risks.

−− Appropriate training on MH techniques is provided and ideally tailored to task and 
work environment.

−− MH policies and procedures are comprehensive, developed in line with good practice 
guidelines and appropriately communicated.

Effective prevention of MH injuries further requires:

−− A specific safety management policy and set of procedures for MH to ensure risks are 
systematically managed with a commitment to continuous improvement.

−− A focus on eliminating and reducing MH risks by design.

−− Where MH cannot be eliminated, to apply a task risk assessment and task-specific 
solutions.

−− The use of a dynamic risk assessment approach, as there are many infrequent tasks, 
potentially unforeseeable tasks, and circumstances may differ to those cited in safe 
systems of work (SSOW).

−− Occupational health (OH) surveillance and management specific to MH, especially to 
identify people at risk of musculoskeletal injuries, to identify additional safeguards 
specific to individuals, and to enable rapid detection and management of 
musculoskeletal injuries and chronic conditions.

−− A supportive safety culture with respect to MH, especially as compliance with safe 
systems of work and use of dynamic risk assessment depends on the behaviour of 
people working remotely.

Consistency across the industry would be encouraged by good practice guidance which 
provides task-specific recommendations to offshore wind operators for current WTG designs 
on how to reduce the likelihood of manual handling incidents.
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ANNEX A
ACRONYMS AND ABBREVIATIONS

ART assessment of repetitive tasks of the upper limbs

CTV crew transfer vessel

EC European Council

EI Energy Institute

G+ Global Offshore Wind Health and Safety Organisation

H&S health and safety

HSE Health and Safety Executive

IEA International Ergonomics Association

MAC manual handling assessment charts

MH manual handling 

MH&E manual handling and ergonomics

MHE material handling equipment

MHOR Manual Handling Operations Regulations

MP monopile

MSD musculoskeletal disorder

OH occupational health

O&M operations and maintenance

PIF performance influencing factor

PPE personal protective equipment

RAPP risk assessment of pushing and pulling

REBA rapid entire body assessment

RSI repetitive strain injury

RULA rapid upper limb assessment

SSOW safe systems of work

TP transition piece

WTG wind turbine generator
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ANNEX B
REFERENCES

Ergo Plus (www.ergo-plus.com)

A step-by-step guide: rapid entire body assessment (REBA)

A step-by-step guide: rapid upper limb assessment (RULA)

European legislation (www.eur-lex.europa.eu)

Council Directive 90/269/EEC of 29 May 1990 on the minimum health and safety requirements 
for the manual handling of loads where there is a risk particularly of back injury to workers 
(fourth individual Directive within the meaning of Article 16(1) of Directive 89/391/EEC)

Council Directive 2006/42/EC of 17 May 2006 on machinery, and amending Directive 95/16/
EC (recast)

G+ Global Offshore Wind Health and Safety Organisation (G+)
(www.gplusoffshorewind.com)

G+ 2016 incident data report

G+ 2017 incident data report

G+ 2018 incident data report

Health and Safety Executive (HSE) (www.hse.gov.uk)

HSE48 Reducing error and influencing behaviour

INDG143 Manual handling at work: A brief guide

INDG171 Managing upper limb disorders in the workplace: A brief guide

INDG383 Manual handling assessment charts (the MAC tool)

INDG438 Assessment of repetitive tasks of the upper limbs (the ART tool): Guidance for 
employers

INDG478 Risk assessment of pushing and pulling (RAPP) tool

L113 Safe use of lifting equipment Lifting Operations and Lifting Equipment Regulations 
1998. Approved code of practice and guidance 

Performance Influencing Factors (PIFs)

RR01 Human factors integration: Implementation in the onshore and offshore industries

Well handled offshore manual handling solutions

Miscellaneous

'Definition and domains of ergonomics', International Ergonomics Association, www.iea.cc

Pheasant, S., Ergonomics and the design of work. Bodyspace anthropometry 
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UK government (www.legislation.gov.uk)

Manual Handling Operations Regulations
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