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BACKGROUND AND INTRODUCTION

The G9 Offshore Wind Health and Safety Association (G9) comprises nine of the world's
largest offshore wind developers who came together to form a group that places health
and safety at the forefront of all offshore wind activity and development. The primary aim
of the G9 is to create and deliver world class health and safety performance across all of its
activities in the offshore wind industry. The G9 has partnered with the Energy Institute (El)
to develop materials including good practice guidelines for the offshore wind industry in
order to improve health and safety performance. Through sharing and analysis of incident
data provided by G9 member companies, an evidence-based understanding of the risks
encountered during the development, construction and operational phases of a wind farm
project has been developed. This information has been used to identify the health and safety
risk profile for the offshore wind industry.

In 2014, the Crown Estate asked the G9 to take over the running and delivery of their Safe by
Design workshops. The Crown Estate had run a number of these previously covering topics
such as diving operations, lifting operations, wind turbine design and installation and the
safe optimisation of marine operations.

By bringing the Safe by Design workshops into the G9 work programme, the G9 aims to
explore industry operations and technologies with a focus on Safe by Design principles. The
G9 workshops will examine the current design controls relating to a particular topic, discuss
where current design has potentially failed, identify opportunities for improvement and
then seek to demonstrate the potential risk reduction to be gained from these new ways
of thinking. The outputs from these workshops will be made available on the G9 website in
reports to be used as a reference by the industry.

The first workshop was held on 30 September 2014 on marine transfer/access systems, and
explored a number of key topics associated with the transfer of personnel (including design
of the transfer connector, new designs in access systems and boat landing design). The
outputs from this workshop are documented in this report.

The information contained in this publication is provided for general information purposes
only. Whilst the El and the contributors have applied reasonable care in developing this
publication, no representations or warranties, express or implied, are made by the El or
any of the contributors concerning the applicability, suitability, accuracy or completeness of
the information contained herein and the El and the contributors accept no responsibility
whatsoever for the use of this information. Neither the El 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.
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2.1

METHOD, AGENDA AND ATTENDANCE

METHOD

A one-day workshop was held on 30 September 2014 In London, United Kingdom. After
opening remarks from Frank Monaghan (Health & Safety Director, ScottishPower Renewables
and G9 Focal Group member), the workshop started with the first of three presentations
focusing on particular aspects relating to marine transfer.

After the first presentation, a mini hazard identification study (HAZID) using a pre-prepared
crew transfer diagram (see Figure 1) was undertaken by the workshop attendees. Each
attendee was asked to identify the top three hazards for each stage of the marine transfer/
access process highlighted on the diagram. The results of this exercise were then assessed
and used to inform the work of the breakout groups in the second part of the workshop.

After the final presentation, the breakout groups (using the information gathered from the
first exercise) were tasked with looking at three different aspects of the marine transfer/
access process: ladder and fender design; climbing and transfer (access and egress), and
crew transfer vessel (CTV) design and equipment. Using a pre-prepared recording sheet, the
breakout groups were tasked with reviewing and discussing current design control measures,
the associated benefits versus hazards and whether there were alternative ideas, concepts or
design controls that could be utilised to reduce the health and safety risk.

Ladder and fender design

Transfer process and ladder climb
cC—

CTV design/transfer equipment

Figure 1: Pre-prepared crew transfer diagram
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2.2

AGENDA

Opening remarks, welcome from the G9, scene setting

Frank Monaghan, Health and Safety Director, ScottishPower Renewables and Anne Marit
Hansen, Leader Safety & Sustainability, Statoil ASA

Presentation — Transfer between CTV and transfer piece (TP): introduction of Siemens
transfer connector

Jesper Haaning, Siemens Wind Power

Reflect on morning session/preparation for first exercise

Euan Fenelon, Offshore Health and Safety Manager, ScottishPower Renewables
First exercise

Presentation — The Carbon Trust, Offshore Wind Accelerator access systems
Marc Costa Ros, Manager Offshore Wind — Innovations, The Carbon Trust
Presentation - IMCA Boat landing standardization project

Alan Macleay, Engineering Director, Renewables, Seaway Heavy Lifting
Preparation for second exercise

Frank Monaghan, ScottishPower Renewables and Anne Marit Hansen, Statoil ASA
Second exercise — breakout group sessions

Group 1 - Boat landing/ladder design (facilitator: Glynn Fereday, SSE)

Group 2 — Access/egress methodology (facilitator: Anne Marit Hansen, Statoil ASA)
Group 3 — CTV design/access systems (facilitator: Euan Fenelon, ScottishPower Renewables)
Collect in the results of second exercise

Outputs, closing remarks

Frank Monaghan, ScottishPower Renewables
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2.3

24

ATTENDANCE

Name

Jerry Gilmour
Ben Simpson
Bruce Clements
Stuart Richardson
Dominic Evans
Karsten Bjerre Kristensen
Niels Peter Olsen
Jody Plaister

Les Atkinson
Andrew Sykes

Bir Virk

Claire Smith
Owen Nutt

Mark Ford

Chris Streatfeild

Company
Centrica
CTruck

CWind

CWind

DONG Energy
DONG Energy
DONG Energy
E.ON

E.ON

Energy Institute
Energy Institute
Energy Institute
Iceni Marine
IMCA
RenewableUK

Euan Fenelon ScottishPower Renewables

Frank Monaghan ScottishPower Renewables
Graham Farrant

Alan Macleay

ScottishPower Renewables
Seaway Heavy Lifting

Jesper Haaning Siemens
Glynn Fereday SSE
Kevin Smyth SSE
Mats Lund Statkraft
Thomas Eriksen Statkraft
Anne Marit Hansen Statoil

The Carbon Trust
The Carbon Trust
Workships Contractors

Dan Kyle Spearman
Marc Costa Ros
Philip Woodcock

SECOND EXERCISE - BREAKOUT GROUP SESSIONS

After the first presentation, a mini HAZID using a pre-prepared crew transfer diagram (see
Figure 1) was undertaken by the workshop attendees. Each attendee was asked to identify
the top three hazards for each stage of the marine transfer/access process highlighted on the
diagram. The results of this exercise were then assessed and used to inform the work of the
breakout groups in the second part of the workshop.
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2.5

The results of the mini HAZID showed that the following issues were viewed as key design
considerations:

Group 1: Boat landing/ladder design

1. Ladder design.
2. Boat landing design.
3. Rest platform design.

Group 2: Access/egress methodology (transfer process and ladder climb)

1. Safe step over distance.
2. Transfer in marginal conditions.
3. Standardized transfer systems.

Group 3: CTV design/access systems

Standardized vessel design.
Fender/bow design (for push on).
Cargo transfer.

Walk to work (W2W) systems.

rWN =

BREAKOUT GROUP DISCUSSIONS, RESULTS AND CONCLUSIONS

The notes presented in Annex A capture the discussions which occurred during the
breakout sessions. They have not been edited post-workshop and so capture the essence
of the discussions which occurred and consequently demonstrate that there is a level of
inconsistency across the industry on the subject of marine transfer/access systems, which
need to be discussed further in order to improve standardization and harmonisation of
working practices and designs. It is also recognised that innovation resulting in differing
designs of transfer and access solutions will result in reducing the health and safety risk when
transferring personnel offshore.

Following on from the breakout sessions an assessment of the information and discussions
collected was used to prepare a bow tie analysis, which identified the key controls and
mitigations for the transfer of personnel from CTV to the TP — this is presented in Figure 2.

Going forward, and in response to some of the comments and suggestions that have been

made in these breakout sessions, the G9 will aim to:

- Work with Siemens WP to ensure that the appropriate testing and certification have
been undertaken on the FROG transfer connector with a view to roll out in the
industry.

- Assess the need for a standard inspection protocol for wind turbine generator (WTG)
boat landings.

- Engage with other organisations e.g. The Carbon Trust and the ORE Catapult on new
CTV fender designs and new access systems.

- Support IMCA in the development of their research work on WTG boat landing
standardization.

- Review information and research on the combination of forces and stresses on the
boat landing structure whilst under load from a CTV.

- Investigate potential new procedures and competency frameworks for personnel
involved in the transfer operation.
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ANNEX A

A.2

PRESENTATION INTRODUCTIONS AND SLIDES
Presentation 1: Jesper Haaning, Siemens Wind Power: Transfer connector

Executive summary

When analysing transfer incident notifications in a two-year span and the transfer concept
in general, Siemens identified the main concerns of influence on the level of safety to be:

1. Loss of friction to a structure, causing a transfer vessel to drop uncontrolled and
unexpectedly to drop in the swell.

2. The 'human factor' and the fact that the transfer operation traditionally relies heavily
on the interaction between the transferee and the Deckhand.

3. The time connected to the SRL prior to the moment of transfer during access and

after transfer during egress (primarily egress).

Based on the CTV and TP configurations already in service realising that vessel and structure
improvements will take a long time and involve considerable resources, items one and two
have not been considered in this presentation/topic. In relation to item three, the analysis
determined a requirement for an immediate improvement of the transfer concept.

Based on this study, Siemens revised their transfer procedure and introduced a 'one-hand
operated quick release' transfer connector to facilitate:

- minimal assistance and involvement of the Deckhand:;.
- minimal time of connection to the SRL prior to access;
- instant release from the SRL in the moment of egress, and

- the option to perform a 'cut away' in the event of equipment failure.
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Presentation 2: Marc Costa Ros, The Carbon Trust: Offshore Wind Accelerator
access systems

Executive summary

The Offshore Wind Accelerator (OWA) is The Carbon Trust's flagship collaborative research,
development and demonstration (RD&D) programme. Set up in 2008, the OWA is a joint
industry project, involving nine offshore wind developers with circa three-quarters of
the UK's licensed capacity, which aims to reduce the cost of offshore wind by 10 %, in
order for cost savings to be realised in time for Round Three projects. Cost reduction is
achieved through innovation, i.e. bringing new concepts to the market through technology
de-risking. Technology challenges are identified and prioritised by the OWA members in a
market pull approach, based on the likely savings and the potential for the OWA to influence
the outcomes. The OWA is structured around five research areas: access; cable installation;
electrical systems; foundations, and wakes and wind resource.

The focused effort on research and development (R&D) driven by the OWA has accelerated
the commercialisation of many of the innovations identified and supported by the OWA, for
example, the Windserver from Fjellstrand or the WaveCraft from Umoe Mandal, and many
others are ready to be commercialised. However, there is still a major question to be answered
which not only affects new innovations but also any access solution: how do you measure and
compare access performance?

Current selection methods for vessels or transfer systems for specific sites are highly subjective and
comparative measured data of their performance is largely not available. The result of this lack
of information is uncertainty of wind farm accessibility in project business cases and the selected
combination of vessels, fenders and transfer systems for the site will probably be less than optimal.

In order to address this, the performance metrics validation project was initiated; it aims to
develop the access performance of four initial baseline vessels that are representative of the
current vessels used today in the offshore wind industry. There are a wide range of factors
that need to be taken into account when looking at the performance of a vessel; these
include met-ocean conditions (wave direction, H_, period), current, speed, capacity, comfort,
safety, fuel economy and charter cost, among others.

The performance will be determined through a combination of numerical modelling, tank
testing and full-scale sea trials to provide baseline performance plots of vessels used in the
offshore wind industry. The expected outcome of the study will be a set of performance plots
that will define how vessels perform in different sea states, hence providing input for better
operations and maintenance modelling and fleet definition.
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Presentation 3: Alan MacLeay, Seaway Heavy Lifting: Boat landing standardization

Executive Summary

Workboat operators have been keen to see a standardized boat landing arrangement on
wind turbine foundations for some time. This was perceived as desirable to improve safety
and minimise costs of modifying boat fenders. At the end of 2013, Alan MacLeay, chairman
of the Renewable Workgroup at IMCA took up the challenge to see if it was possible to
develop a standardized arrangement.

An enquiry was sent out to wind farm developers, designers, CTV operators and other
interested parties across Europe. All G9 members contributed information. A database was
then compiled summarising key parameters related to the boat landing designs. Interpretation
of this data showed that de facto standards exist for several key parameters and it should be
possible to come up with a broadly acceptable arrangement.

The work also identified a number of interesting areas where further research is required.
Perhaps the most important of these areas is the boat impact loading. Out of the 24 projects
where data were collected, only two were able to provide this figure. There are two concerns
here.

Firstly, the owners' operations and procurement teams need to know the limits of the boat
landing system when hiring CTVs. This could be a growing issue as the trend is towards larger
CTVs operating in worse sea conditions and therefore impact loads tend to be increasing.

Secondly, there is a factor of more than four difference between the two numbers provided.
This suggests that there is an immaturity to the design approach. On closer investigation of
the design rules it can be seen that there is an inconsistency between different design codes
and a number of important variables are missing. At the same time, there is now feedback
from developers that where loads and decelerations have been measured they are higher
than expected.

The conclusions of this work are currently being written up and are expected to be circulated
for comment in the near future.
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ANNEX B

ABBREVIATIONS AND ACRONYMS

cTv
DP

El

G9
HAZID
HSE
IMCA
LARS
LOLER
MOB
NDT
O&M
ORE
OWA
PPE
R&D
RD&D
SRL
SWATH
TP
WAH
W2W
wrt
WTG

crew transfer vessel

dynamic positioning

Energy Institute

G9 Offshore Wind Health and Safety Association
hazard identification study

Health and Safety Executive

International Marine Contractors Association
launch and recovery system

Lifting operations lifting equipment regulations
man overboard

non-destructive testing

operations and maintenace

offshore renewable energy

Offshore Wind Accelerator

personal protective equipment

research and development

research, development and demonstration
self-retracting lifeline

small water plane area twin hull

transition piece

work at height

walk to work

with respect to

wind turbine generator
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