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Siemens and offshore wind

Siemens covers the energy value chain
We provide

= Offshore wind turbines

= Offshore grid connections

= Offshore services

= Finance

We don’t make or install cables
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Who designs the array cable access route?

7% of the Capex gives 80% of the insurance

claims
WTG Supplier 45%
Foundation Supplier 25% A hospital building is much more expensive than
the cardiologist who works there.
Cable Supplier 10%
v But if you get chest pains you don’t phone a civil

Cable Installer 7% engineer
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A wire, a pipe and a switch

Challenges
Getting from =—— to © Bending radius
= Cable support
= Scour
Installation needs to be = Solar gain
= Mechanical protection
Quick = Pulling in
Flexible = Making off
Avoid undue wastage = Terminating in a switch where you can
Comply with consents ‘prove dead’

Without compromise to the cable

At minimum lifetime cost
(not the same as using lowest priced
components)
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Q: When is a substation not a substation?

Dangerof | .
death | * . .

E‘ i A: Never!
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Separable Connectors

UK Electricity Distribution Safety Rules require an Authorised Person to prove
dead at the point of work before carrying out work on a cable.

Separable connectors are designed to be attached to electrical plant

They are not suitable for bodging a connection between cables
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Design Principles

Terminate in something you can prove dead

Do whatever you can onshore %Ro‘
Pre-made, pre-tested HARM

think solutions not components

Armoured subsea cable is heavy and hard to
bend
So hang off and terminate before you bend it
As close to sea level as possible

Energise the array before the wind turbines
arrive

Reassess the value of availability
Consider operational costs and lost revenue
when deciding between rings or radial



SIEMENS

Cable route options




Externally Mounted Switchgear

Wind Turbine

Generator

Transition
Piece

Monopile

waterline
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Greater independence from WTG

Simple cable installation

Much simpler interfaces

Just in time delivery when cables are ready
Easy access to switchgear

Easy fault replacement

Good environmental design vital

Could even include transformer




| am no expert but..

If you don’t know ask someone who
does

Check that they really do know

The cheapest component is not the
same as the least lifetime cost solution

| kKnow we can make array cabling
simpler and safer

| believe we can also increase
availability and reduce lifetime cost

Let’'s use the work of the Carbon Trust
to find best practice
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Conclusions

t in try array cable design is
re an experienced installer
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