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Choosing a transmission technology for offshore wind

» Access to offtake
* Distance from shore
* Distance from market

» Achieve lowest lifetime
cost
« CAPEX/ OPEX
* Availability
» Losses

 Minimize number of cables
to shore

* Smooth onshore grid
integration
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Why HVDC transmission?

 High voltage direct current

 Cost-effective and low-impact technology for
high-capacity and long-distance transmission

* Fully controllable real & reactive power

 Grid integration of remote large-scale
renewables

* Hydro
e Offshore wind
e Solar

* Reinforcement of existing onshore grids

» Energy trade between countries / continents

3 DNV ©

Courtesy: Hitachi Energy




Capacity ‘classes’ have emerged for offshore wind

H\VDC connections
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Power 400 MW 576 MW 690 MW 800MW | 900 MW [924 MW 980 MW | 1200 MW 1250 MW | {1320 MW | 1100 MW 2000 MW
. , " ' I Y )\ Y ) \ Y
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Reducing nr of cables to shore is important

8 x 250 MW AC
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Coordinate offshore wind farm with transmission
capacity = transmission led generation planning

« Align offshore wind farm capacity with transmission link capacity

eareg T~ --

« Large enough lease area size
« Potential generation capacity | 2 GW 11— ©

« Agree in industry consultation on turbine size and density — o |
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 Large enough Offshore wind solicitation/PPA size

« Enable modular planning

2GW —
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Coordinate offshore wind farm with transmission
capacity = transmission led generation planning

» Share transmission between multiple wind farms
» Locations — Close enough to connect to a common offshore converter

» Deployment sequence / schedule — Close enough commercial
operation dates to avoid unused HVDC link capacity for too long

» Separate development and ownership of transmission from OWF

n, 2GW
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Coordinate offshore wind farm with transmission
capacity = transmission led generation planning

* Networking options
 Improve reliability and availability

» Enable access to more diverse markets (US?) ~ L GW
* Reinforce onshore grid I
« AC or DC?
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Take measures to address MSSC limits

» Nova Scotia’s grid must hold enough reserve and/or flexibility in the system to deal with a sudden

HVDC system outage. HVDC technology capability exceeds Most Severe Single Contingency
levels in regions which is currently ~250 MW in Nova Scotia

»
(Dynamically) procure m
more frequency reserves

Utilize (dedicated) storage E j
with fast frequency support

Increase transmission capacity to other
balancing areas to share reserves

Utilize demand side flexibility s wmmas
e.g. electrolysers a

Nova Scotia grid =

L —

Use redundant
offshore circuits
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Final remarks

* Long lead time, plan ahead
* Investigate and implement best option to raise MSSC

» Select the most suitable governance model for offshore transmission
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WHEN TRUST MATTERS

Thank you!

416 346 6912

www.dnv.com
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TIPS & TRICKS - YOUR USER GUIDE

TEXT STYLES

Use the TAB-key to jump through
levels. Click ENTER, then TAB to switch
from one level to the next level

To go back in levels use SHIFT-TAB

Alternatively, Increase and
Decrease list level can be used

Reset slide

Click the Reset menu to reset position, size
and formatting of the slide placeholders to
their default settings

SLIDES & LAYOUTS

Click on the menu New Slide in the Home
tab to insert a new slide

Change layout

Click on the arrow next to Layout
to view a dropdown menu of possible slide
layouts
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PICTURES

On slides with pictureplaceholder, click on
the icon and choose Insert

Crop picture

1. Click Crop to change size or -IZ]:

focus of the picture
Crop

2. If you want to scale the picture, -
hold SHIFT-key down while
dragging the corners of the picture

HINT: If you delete the picture and
insert a new one, the picture may

lie in front of the text or graphic.

If this happens, select the picture,
right-click and choose Send to Back

HEADER & FOOTER

Do this at the very end to apply the changes
on all slides

Click on Header and Footer in the Insert tab
(write the desired text, click date or page
number from or to)

Click Apply to All or Apply if only used on
one slide

GRIDLINES

Click the View tab and set tick mark next to
Guides

HINT: Alt + F9 for quick view of guides

COPY/PASTE
CONTENT

When copying old content to your new
presentation, 2 options are available:

1. Best practice: Create a slide in your new
presentation and copy one piece of content
at a time (e.g. copy all text from one textbox)

2. Or copy an entire slide into your new
presentation and then choose a fitting layout.
Remember to delete the old, wrong layouts
(go to View > Slidemaster and delete them)
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