| energy
technologies

institute

www.eti.co.uk

Balancing Supply and Demand in the Energy System

Alex Buckman — Strategy Analyst

All Energy — 11t May 2017

TEN YEARS
OF INNOVATION
20072017

©2017 Energy Technologies Institute LLP

The information in this document is the property of Energy Technologies Institute LLP and may not be copied or communicated to a third party, or used for any purpose other than that for

which it is supplied without the express written consent of Energy Technologies Institute LLP.
This information is givenin good faith based upon the latest information available to Energy Technologies Institute LLP, no warranty or representation is given concerning such information,

which must not be taken as establishing any contractual or other commitment binding upon Energy Technologies Institute LLP or any of its subsidiary or associated companies.



Why do we need to balance? tei/,@;?%é’

\ institute

Over the

Supply Technical Over
NEIES constraints different time
demand maintained periods

whole UK
geography

From National Grid gas transmission operational data (2016)

W Storage

m Power stations
m[DZ

W [nterconnectors

m [ndustry

o — (@) o
% («D) © o © % > S D
— LL — ™ <C (@p)

Oct
Nov
Dec

= < =

©2017 Energy Technologies Institute LLP - Subject to notes on page 1


Presenter
Presentation Notes






B \\/hy do we need to balance?
= il

G

technologies

institute

Supply Technical
meets constraints
demand maintained
40
35
30
— 25
=
QO 20
g 15
(@]
(oW

[HY
o

o u

Wed

Mon Tue Thu

Fri

Over
different time
periods

Data from Gridwatch

Sat

(2016)

Sun

Over the

whole UK
geography

® Pumped Hydro

® Hydro

m Ol

m OCGT

= Coal

m CCGT

= Wind

® Nuclear

m Other

m French Interconnector
® Dutch Interconnector
m East-West Interconnector
W [rish Interconnector

©2017 Energy Technologies Institute LLP - Subject to notes on page 1


Presenter
Presentation Notes






institute

EEE \vhy do we need to balance? technSlogiey

Supply Technical Over Over the

meets constraints different time whole UK
demand maintained periods geography

350 304.3GW peak @ 1730
291 5GW peak @ 0730 peak @

w
o
o

N
a1
o

1324GW heat | 121.47GW heat
200 demand pick-upin 1 demand reduction in
hr 1 hr
150 (0600-0700) (0800-0900)

Low grade heat demand (GW)

100 :
16.1GW min
50 @ 0400

SN~— 66.8GW min @ 1300 Based on data from Robert Sansom (2011)

O o o o o o o o o o o o o
) S S S S ) S S S S S S
o AN < (o) [e0] o [qV} < O [e0] o AN
o o o o o i — — — — (qV] [qV}

Time

©2017 Energy Technologies Institute LLP - Subject to notes on page 1

00:00


Presenter
Presentation Notes






il .
B Balancing Methods tﬁr/ﬁ(‘;ﬁ%!
Ty

\ institute

STORAGE

Demand

 Between 2011 and 2016 8.5GW of intermittent generation was
connected to the grid

* Roughly 2GW of this is under 20MW
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Inherent storage and low cost dedicated storage
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Journey arrival times (2007-2010) and Electricity demand profile (7th December 2010)
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Cumulative network reinforcement costs to support plug-in vehicles
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For different future energy systems...
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Energy balancing is critical and extends beyond the electricity system

* Numerous opportunities to achieve balancing include:
 Energy storage
 Demand side flexibility
» Vector integration

» Key decisions that lead to new energy systems will affect how much and what type
of flexibility is needed.

 There is a huge amount of potential that we do not currently understand about
balancing within a whole energy system.

* Itis possible to assess the requirements for future flexibility — tools and evidence are
being developed to help with this.
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