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09.20 Dismantling of offshore wind farms at sea
(Bernd Kohler, Deutsche Windtechnik)

09.40 Comminution of offshore wind farm components and recovery of materials at land
(Dr. Sven Rausch, Nehlsen AG)

10.00 Q& A Session

10.35 Economic efficiency of offshore wind farm decommissioning
(Janina Bosche, City University of Applied Sciences Bremen)

10.50 Environmental impacts of offshore wind farm decommissioning
(Vanessa Spielmann, City University of Applied Sciences Bremen)

11.10 Occupational safety of offshore wind farm decommissioning
(Mandy Ebojie, City University of Applied Sciences Bremen)

11.25 Q& A Session

12.15 Bringing economic efficiency, environmental impacts and occupational safety together: Multi criteria decision
making for offshore wind farm decommissioning
(Vanessa Spielmann, City University of Applied Sciences Bremen)

12.30 Public acceptance of offshore wind farm decommissioning
(Philipp Tremer, German Offshore Wind Energy Foundation)

12.45 Q& ASession

13.45 Closing of conference platform
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Objectives for sustainable offshore wind farm decommissioning

Sustainable decommissioning of offshore wind farms

Health and
safety

Safety at
work

Aspect

Objective Few hazards

Hazard
measure

Attribute
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Introduction

Some facts from G+ Global Health & Safety Organisation in 2020:
= 743 reported incidents and injuries

= (O fatalities

= 95 injuries over ~25 Mill hours worked, Total Recordable Injury Rate (TRIR) 3,75 {,

Top 3 work process high potential incidents: High potential incidents location:
1) Working at heights | 2017  2018| 2019 2020
2) Lifting operations Offshore 70 % 78 % 72 % 61 %
total
3) Working with electrical systems - Turbine 35 % 32% 34 % 30 %
- Ship 28 % 38% 33% 24%
- Other 7% 8 % 5% 7%
Onshore 30 % 21 % 27 % 37 %

(Source: G+ Global Offshore Wind Health & Safety Organisation Incident Report of the years
2017-2020 (G+ Global Offshore Wind Health & Safety Organisation 2020, 2019, 2018, 2017)
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focus within system boundary on:
= offshore processes
= decommissioning related/specific activities

= occupational safety

= Prospective, qualitative analysis
= Process based

= |Information provided by experts from service companies
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Hazard Assessment Method

Start hazard assessment

: (1) Determination of :
| the scope of the study |
| Identify focal points |
: - accident data and statistics (e.g. G+) I
- _________ B
| __________________________________ =
| (2) Analysis of work-related :
Dismantling of monopile foundation | h aza rdS |
® oumantraof | | osmanto ® | ( R
| e o c} o : Carry out work flow analysis (process analysis) I

3 dismantling completed . . . ..
E | - identify and describe work process at activity level :
st e | N <
st o | ¢ |
| s . N
v | Determine hazards |
- based on published hazard factor list (e.g. BAUA) I
Attach the TP to - from external hazard or risk assessments |
the crane with TP g ] ) I
lifting tool I
L ) e ___ -

+ + Cut MP S'Dt'j;e Tc':n+ d';/'ci Lift cutting
below TP P tool out of TP
. and secure
Position the
cutting tool below
TPin MP

hazards
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Hazard Assessment Method (2)

| (3) Assessment of work-related
! hazards

Assess hazards

v v

|

|

|

|

|

|

. s |

Consequence slight permanent permanent Classify consequences Classify I.ength of stay within I
Duration no consequences Injury/lllness  damage to damage to impact area :
(1) Minorinjury (2) (3) health (4) health, death (5) i i I

|

i . |
<5Min (1) 2 . Determine hazard measure |
5-30 Min (2) . a - hazard matrix :
|

30 min-2h (3) 4 ¢ |
Evaluate process :

>2h (4) 2 5 - Hm for every activity of process |
- Formation of weighted average over entire process |

continuously (5) 3 g g P |
|

Evaluation of decommissioning
scenario
-Hm for each scenario based on
number of repetitions of the process

Determine protective measures ‘

A 4

Documentation

O

End of hazard assessment of individual
processes of decommissioning

Final result hazard measure
(comparative value) for
decommissioning scenario
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Results - Scenarios

Hm, produc sum (without unit)
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Feeder processes slightly higher
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Decommissioning scenarios

1 [: 1 =] I I T = BS

S1
S2
S3
I S4
S5
S6

T 57

S8
S9

BS S1 S2 S3 S4 S5 $6 S7 S8 S9
Decommissioning scenar|o

v

Baseline scenario

Feeder concept WTG

Feeder concept WTG-FOU

Feeder concept WTG and WTG-FOU
Load-off OSS with SPMT

SPL left in situ

Sea cables left in situ

WTG-FOU: cut above seabed
WTG-FOU: complete removal

FOU: cut with diamond wire
machine

S9 lower due to lesser preparatory

S6 low due to less cable spooling works manual work and higher automation
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Results - process options

Hm, weigthed average (without unit)
0.00 050 1.00 150 2.00 2.50 3.00 3.50 4.00 4.50

Dismantling of WTG, Shuttle concept (SC)

Dismantling of WTG, Feeder concept (FC)

Dismantling of WTG-FOU with SC and AW)J
Dismantling WTG-FOU with FC and AWJ

Dismantling WTG-FOU, complete removal

[ Dismanlting WTG-FOU with DWCM

—

Dismantling WTG-FOU 3m above seabed

Removal of IAC

N/

[ Leaving IAC in situ

Process option

Dismantling OSS with AW
Dismantling OSS with SPMT
Dismantling OSS with DWCM

Removal of SPL

Leaving SPL in situ

Removal of export cable

Leaving export cable in situ
11
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Conclusion

= Duration of activity-related hazards important parameter

= Prospective method for first selection and identification of processes that need further
focus

= Results show that feeder concepts are estimated to be related with higher hazard
measure compared to base scenario

= Level of automation and unmanned operation has a positive effect
= Yet few experiences and many non-standard processes
—> safety is an important factor to consider even at the start of decommissioning concept

= Further analysis should stress on process risks with the help of FMEA e.g.
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Thank you for your attention!

Mandy Ebojie

Hochschule Bremen
Neustadtswall 30

28199 Bremen

+49 421 5905 2397
mandy.ebojie@hs-bremen.de

F Strategieentwicklung zum
e e , effizienten Riickbau von
Offshore-Windparks



	Foliennummer 1
	SeeOff - Strategieentwicklung zum effizienten Rückbau von Offshore Windparks�(Development of strategies for sustainable offshore wind farm decommissioning)
	Foliennummer 3
	Foliennummer 4
	Objectives for sustainable offshore wind farm decommissioning
	Introduction
	Foliennummer 7
	Hazard Assessment Method
	Hazard Assessment Method (2)
	Results - Scenarios
	Results - process options
	Conclusion
	Thank you for your attention!

