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_Stay tuned. Safety first!

For your safety as well as our own we would like to draw
your attention to the following safety measures.

In case of an emergency, the following instructions also apply:

* Follow the escape route as indicated.
Use the stairs instead of the lift.
Go the assembly point.

Follow the instructions of the in-company emergency worker
who is present at that moment.
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Randstad 380 kV — closing a
ringstructure
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Scope of the Randstad 380 kV project e

« Connection of 80 kilometres

« Southern part: 20 kilometres (officially in service since 6th, 2013);

« Northern part: 60 kilometres (in service date scheduled for end 2018);
« Atotal investment of approximately EUR 650 mio (Northern ring);

« Approximately 20 kilometers of underground 380 kV cable and 30 km
of 150 kV;

e Southern part: 34 pylons Wintrack
* Northern part: 151 pylons Wintrack

* 16 Municipalities, 2 Provinces and 4 Waterschappen (regional
watermanagement authorities) were involved.

In one of the most densely populated areas in Western Europe!
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__Need & and Necessity

Secure reliability of electricity
transport =

Solve grid constraints in the southern
and northern part of the Randstad,
and also in the vicinity of The Hague,
Westland, Zoetermeer, Leiden,
Amsterdam, Haarlemmermeer and
Beverwijk.

Connection of production capacity

transportation of production power
(both conventional and renewable) of
Maasvlakte and Velsen. (Electricity
Act)
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After a long period we are now executing =
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A lot of stakeholders are involved during the proces

Municipality
- Authorize permits
- Stakeholder Ministry of | & M,
- Politics associate
Competent
A Authority )
Stakeholders Provinces
(directly concerned) - Authorize permits
Residents and \ TenneT - Stakeholder
companies inistry of EA, . i - Politics
<Ministry \ Technical
Competent Authority initiator
- Consultant Manufacturers/Producers
Dutch Parliament /(/ \
Community/Social Citizens Water Boards
organisations (customers) Authorize permits
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Still, some stakeholders have explicit opiniorﬁ"? ..

LA R
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Limited space + public support: complex integratiq‘n’?

—andinnovation

Innovation in many ways

Overhead line vs. underground

cables
Innovative pylons: Wintrack

Stakeholder approach &

communication

Tendering & contracting

Spatial integration & landscape plan

Etc.
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Overhead lines versus underground cable

Overhead line

o

«  Wintrack pylon; compact and a =
magnetic field of 100 instead of S
300 metres (“Donaumast”)

« A new standard.

_/\ A /5

Underground cable

* By using open excavation and
drillings (HDD = Horizontal
Directional Drillings)

« Magnetic field 40 to 60 meters

« Used at complex spatial
bottlenecks.
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Considerations to use underground cables =

Aspects

« More complexity in the grid-system by using underground cables for a
380 kV connection, this means introducing more risks;

« Limited international experience and unfamiliarity with these risks;
« Rising political demand for “underground solution” ;
« TenneT needs to innovate and will do further research.

Starting points for TenneT:

« Responsible for a solid and reliable network;
* Acceptable risks;

« Obligations within the EU-network of TSOs.
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_Wintrack pylons

New type of electricity pylon

« Less visually disruptive to landscape

» Leads to smaller electro-magnetic
fields (30-40%)
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Spatial Integration =
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. Small tops on a deep foundation
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380 kV cables

W

Research programme into 380 kV cables

« Better understanding of line/cable/line
configurations

« Research focuses on Randstad 380 kV
South Ring: 10 km of 380 kV cable

« Randstad 380 kV North Ring: another
10 km of 380 kV cable

 New research into situational aspects of
380 kV cabling sections longer than 20
km across the grid

« Overhead lines are being replaced by
underground cables

« High level of social acceptance
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Cable joints

0
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Contest for Architects: Design of the fence, OSP Delft
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Rehabilitation of a meadow with surplus heights?

February-22-2018 Randstad 380kV




February-22-2018 Randstad 380kV

W




W

February-22-2018 Randstad 380kV



Liability and copyright of TenneT

This PowerPoint presentation is offered to you by TenneT TSO B.V. ('TenneT"). The content of the
presentation — including all texts, images and audio fragments — is protected by copyright laws. No part of
the content of the PowerPoint presentation may be copied, unless TenneT has expressly offered
possibilities to do so, and no changes whatsoever may be made to the content. TenneT endeavours to
ensure the provision of correct and up-to-date information, but makes no representations regarding
correctness, accuracy or completeness.

TenneT declines any and all liability for any (alleged) damage arising from this PowerPoint presentation
and for any consequences of activities undertaken on the strength of data or information contained

therein.



www.tennet.eu

TenneT is a leading European electricity transm|SS|on system operator (TSO) with its mami::/
activities in the Netherlands and Germany. With approximately 22,000 kilometres of hlgh-
voltage connections we ensure a secure supply of electr|C|ty 10 41 million end-users."
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