Distribution Networks:
Moving from passive to active operation

Wednesday 17t January 2018



Welcome

Today’s material:

= QOverview of planning for passive networks
— Traditional methods employed to understand future network growth
— Triggers for future network requirements
— Current considerations for security of supply

» Effects of non-traditional actors on the distribution system
— Potential actors and their expected behaviour
— Increasing volatility and variability
— Clustering, market behaviour, local effects

= Moving to planning for active networks
— Scenario planning using existing data and future predictions
— Potential methodologies for reinforcement triggers
— Considerations for securing networks using third party flexibility
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Planning for Passive Networks

= Conventional electrical networks are designed to accommodate all
predicted consumption 24/7, 365 days a year

= Diversity for demand is used extensively for existing connected
consumers, and assumes peak consumption between adjacent
consumers is not concurrent. The diversity factors used are based on
historical analysis and have stood the test of time

= Domestic diversity is significant nationally — consider a 3200kWh annual
bill with a standard domestic service being capable of delivering that every
week

= Traditional demand forecasting relied on growth being incremental,
consistent and small — typically 1 or 2% per year



Planning for Passive Networks

» Energy efficiency trends increased the level of diversity

Source: BEIS



Planning for Passive Networks

» Energy efficiency, recession and early distributed generation in the first
few years of the 21st century contributed to demand shrinking by 1 or 2%
per year

= When deciding whether a network can accommodate an increase in
demand, the DNO would consider the diversified annual peak demand
requirements of the new connection and ensure the network could deliver
that on top of its existing annual peak demand

= Traditionally, peak annual demands are considered to be concurrent due
to the dominance of heating and lighting demands. Only a single study is
required to determine peak power requirements

If the new connection’s peak cannot be accommodated on
6 the existing peak, new passive network will be required



Planning for Passive Networks

= ENA ER P2/6 recommends
security of supply
requirements for demand

= Greater demand groups
require more resilient
network design

= Assets in parallel reduce
consequence of exceedance

» Transfer capacity reduces
likelihood of exceedance



Planning for Passive Networks
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Effects of non-traditional actors on the
distribution system
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Effects of non-traditional actors on the
distribution system
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Effects of non-traditional actors on the
distribution system

= Once connected, new technologies will have a disruptive impact on the
way electrical networks have to be designed and operated

- Diversity
- Variability
- Volatility
- Seasonality
- Clustering

- Ratings

- Protection - Cost

- Security
- Capacity

- Stability
- Resilience
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Effects of non-traditional actors on the
distribution system
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Effects of non-traditional actors on the
distribution system

= Whilst there is a clear long term intention from Government on the
importance that the electrification of transport and heating will have in a
low carbon transition, there is little certainty of the uptake trajectory

= Changes in the level of Government subsidy, the green agenda,
technology prices and energy prices, will all affect the uptake curve and
the distribution

» The acceptability of these technologies to the customer must also not be
overlooked

= The modelling of these known and unknown variables will be challenging
and accurate predictions will be difficult
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Moving to planning for active networks

Number of pure and plug-in hybrid electric vehicle scenarios in
the East Midlands licence area
We have developed 0.9
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Cumulative number of pure electric vehicles and plug-in electric vehicles in WPD licence area

Baseline 2020 2025 2030
Gone Green 5,023 49,663 279,600 786,240
Consumer Power 5,023 45,463 199,800 582,120
Slow Progression 5,023 31,969 130,302 366,660
5,023 26,245 79,002 169,722
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Moving to planning for active networks
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By analysing networks
for deficiencies under
future scenarios, we
can lay a roadmap out
for future investment
required.

But quantifying the
deficiencies accurately
is difficult.



Moving to planning for active networks

Approach to date — Representative Days:
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Moving to planning for active networks

Approach to date — Representative Networks:
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Moving to planning for active networks

Approach to date — Multi-edge-case modelling to determine reinforcement
triggers:

* 4 growth scenarios
* 4 representative days
* 4 seasonal networks
» 48 half hours
« real and reactive power

« voltage, thermal and fault level analysis
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Moving to planning for active networks

A
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Moving to planning for active networks

=  As we move to operating networks more actively, it will become more
important to plan for delivery of energy rather than power

= We are moving from a single winter peak scenario to determine network
capability through to a time-series based approach, understanding the
energy requirements during times of network exceedance

» Active Network Management (ANM) and other technologies will ensure we
have control of the network and keep the lights on, but they do not look for
optimal solutions

* Network and system operators can provide visibility of the system needs
and actions, but the market will need to be incentivised to deliver optimum

solutions
20



All our reports, webinars and presentations are published online at:
http.//www.westernpower.co.uk/netstrat

If you have any questions in relation to WPD’s Network Strategy work, please contact
WPD on the details below:

Email: wpdnetworkstrategy@westernpower.co.uk

By post:

Network Strategy Team
Western Power Distribution
Feeder Road

Bristol

BS2 0TB

Ben Godfrey
Network Strategy Team Manager

01332 827447 | 07894258687
bgodfrey@westernpower.co.uk
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Q&A



Q&A

= |f we are to move to providing increased visibility of system needs, how we
describe the requirements across a year, accurately, but without
complexity?

= Upper limit and lower limit?
= 8760 half hour time slices?

= Somewhere in between? Are some conditions of network usage more
representative/likely that others? How can these be described?
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