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PROFILE

== Employment
ma Py o
* Global Sector Head, Renewable Energy, DHL Industrial projects
—Primary focus within on-/off-shore wind & Solar

Past employment
* GEODIS, deugro, ALPI

@ Background

* Freight forwarder by nature

%

* +10 years in Projects logistics for the Wind Industry in
Denmark, South Africa, Indonesia & Australia

-@ - Presentation today
= e« Status update on speed boat:
Specifications for existing and future wind ports




FOR INTERNAL USE

DHL Industrial Projects — Snapshot ( wind focused )

33%

Carbon efficiency

In-house Global wind Zero Harm and Zero

Englneerlng organization structure tolerance principles
in place

improvement since
2007

Leading freight 650+

forwarder in the Projects Forwarding
Wind Industry Experts

+1,000

WTG's transported
across 6 continents

Zero emissions

by 2050

Ambitious

End to End
50+ Management and

Countries Execution of Wind
environmental

protection target

Projects
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Speed boat:

Specification for existing & future wind ports

Why / Dilemma

e Port = Critical infrastructure

for wind projects

* WTG’s are getting bigger
YoY

* Future proofing.

Idea

Evaluation of an existing or
new port

Wind energy
Tool (open source & online)
Data entry

Traffic light notification of
suitability

Today

Raw tool developed with
focus on area & strength

Funds granted to work on
the predictions (DTU Wind
Power)

Next steps

Continue to develop the
tool

Verify and expand data
requirement to define if a
port is suitable for wind
projects or not

Engage OEM'’s to a larger
extend

Complete

DHL

Complete

Complete

Pending



More insights to the tool in it’s raw form
Output:

Graphics to predicts the future
* Blade length/weight

* Blade length/blade root diameter 9

* Nacelle yield/weight/size

. Etc... P O RT
Tables with data from the past 9
* Showing developments I O O L

Traffic light
*  What turbines can your port handle 9

(in current stage area + strength / bearing focused )

DHL
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More insights to the tool in it’s raw form
Graphic examples
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More insights to the tool in it’s raw form
Graphic examples

Nacelle Weight
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More insights to the tool in it’s raw form
Traffic light example

DHL

What turbines can your port handle?
Only edit yellow fields!

Rating (MW) 10 15 20
Model DTU 10-MW IEA Wind 15 MW MU turbine
Blades
Storage area for blades m2 17,000 (] 17,221 @ 15,210|@ 16,266
Maximum lifting height m 11 O 1.4 @ 11.2|@ 12.2
Turning radius (blade}) m 100 O s6.4 @ 117.0|@ 140.1
Towers
Quayside strength ton/m2 10 O 13.70 7.3|@® 8.6
Required lifting height 'm 130 (] 121.6 @ 141.0|/@ 160.4
Input Used
Blades
Blade length m 86.4 117.0 140.1
Root diameter m 5.4 5.2 6.2
Towers
Weight t 987.0 860.0 1348.1
Diameter at base m 8.0 10.0 12.0
Height m 115.6 135.0 154.4
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Challenging the input / output possibilities for a ‘Port Tool”
- Wish list from a transporters perspective

Transport vessels
discharging WTGs

Outbound factory

LOA, DRAFT & BEAM
restrictions

Transport and Pre-

assembly operations Load-out operations

DHL



THANK YOU
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Back up 2:
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Back up 1:

DHL

Cheat sheet — weight, volume, and dimensions «

Weight &
Dimensions

Siemens 3.6 MW
REpower 6.15 MW
Siemens 6 (9) MW
Samsung 7.5 MW

MHI Vestas 8 (9.5) MW
NREL/DTU 10 MW

GE 12 MW

NREL/SGRE 15 MW
DTU 20 MW

0
N

364

390
446

1061

Nacelle
dimensions

20x8x8

96

106-180

303
299

Total Hub
Mass

360

700

1000

AALBORG UNIVERSITY
DENMARK

58.5 18
61

135 75 27
83

105-140 80 35
86-100 42-57 628
150 107 65
125 100 1000
125 118 1985

12



