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Load reduction programmes
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DSR slow to emerge (1)

Bio-Diesel, 12, 0%
Biomass, 20, 1%
CCGT, 52, 2%
CHP, 72.25, 3%

Diesel, 493.25, 18%
Gas Reciprocating Engine, 68,
2%
Hydro, 69.25, 2%
Landfill gas, 12, 0% There it is

Load Reduction, 139.25, 5%

OCGT, 346, 12%

The majority of “Demand Side” reserve is still “Generation”

Macleod, L., 2012. Overview of National
Grid’s Balancing Services. National Grid.



DSR slow to emerge (2)

CHP, 69.3MW, 2%

Diesel, 118.8MW, 4%

Gas Reciprocating Engine,
68.0MW, 2%

Hydro, 69.3MW, 2% L
There it is

Load Reduction, 83.8MW, 3%

The majority of “Demand Side” reserve is still “Generation”

Macleod, L., 2012. Overview of National 6
Grid’s Balancing Services. National Grid.
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Limited evidence on DSR net conservation
effects

High cost estimates for DSR technologies
and Iinfrastructures

No significant afternoon peak load (e.qg.
from air conditioning)

Regulation/current arrangements holding
back DSR?



Conservation effects:
meta-studies residential sector
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It only makes economic sense if...

0% 5% 10% 15%
Conservation Effect
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INDIGENOUS PRODUCTION AND IMPORTS

Energy flow diagram of the UK (adapted
from DECC, 2009)
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Energy flow diagram of Committee on Climate Change
33/80 scenario for UK in 2050
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Net demand duration curve before DSR
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Power, GW
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Contracted MWs

Do current arrangements hold DSR back? (1)
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Short Term Operating Reserve (STOR)

— “a service for the provision of additional active
power from generation and/or demand reduction”

— 3MW or more of generation or steady demand
Deliver within 4 hours from instruction

— Provide for at least 2 hours

— 20 hours recovery
— Ability to provide STOR at least 3 times a week

5 10 15 20 25

Response Time Minutes

15

National Grid. 2012. STOR Market Information Report: Tender Round 17.



Do current arrangements hold DSR back? (2)
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Electricity consumption [kW]

Load response of generation sites in the
telecommuncations industry

Sites with generators can
effectively respond and reduce

large parts of their “load”
Consumption baseline
500 l i
" esidual load
II l l | ‘ mean TRIAD load reduction: 82%
un l
Generator use
Sites ranked by load

Virtual load reduction in the telecoms sector where generators are present

15



Distribution of load reduction (relative to baseline) during DSR trial
In the hotel sector

701
@ Sites without generators can also
£ 359 achieve significant reductions.
2
mean TRIAD load reduction: 38%

~0.75 -05 ~0.25 0
Load reduction relative to average load
18

“Real” load reduction in the hotel sector based on TRIAD response of 98 hotels



Sites with back-up Sites without back-up
generation generation (turn down

only)

Residual,
18%
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What If conditions were relaxed?

Response capacity availability from UK warehouses
(illustrative example)

24h

Capacity resource factor
(STOR=1)
o

4h

4h
20m ]
om Longer response time

< 15/20m - Time to “preload”
— - Greater capacity

Longer response duration
- Rising/falling warehouse temperature
- Reduced capacity
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Examples of expected response capacity for
given response time and durations relative
to present provision under STOR

Communications ~ Hotels
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 Demand Side Response (DSR) slow

« Timing of activities of residential
customers in Europe
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Shifting demand through price: Time of

Use tariffs

After TOU tariffs were introduced negative conservation
effect (consumption increased by 13.7%)

Consumers’ electricity bills decreased by 2.2%

Peak load shifting took place for morning peaks and
created a split in two peaks for evening periods

Averge consumpfion (KWh)

nas T

Wimmees o F dzay (haorenrs)

Tariffa hMomorarcia Cfromm 17709 tao SO0 1400 —— AT FEioraria (fosss 1O70000 5o S000500 1
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* The timing of energy demand depends on
activities / practices

» Simultaneity of practices / hot spots during
the day are vital for peak demand issues

 DSR Initiatives are aimed at making
demand flexible

pemand

Dynamics of Energy, Mobility and Demand

26



DeMa n<l In outline

*  Structure and social distribution 5 years funding
£4,808,648 EPSRC/ESRC (RCUK Energy Programme)

* Spatial, temporal, and social 23 s ]
£1,643,000 Additional and in-kind funding (EDF, TFL, IEA, SCI/TESCO)

distribution of different £658,592 Institutional support (from across partner universities)
practices: who does what, where  £7,110,200 Total Research Resource
and when?

EDF R&D European Centre and Laboratories for Energy Efficiency Research

° Time pressure and peak demand o Part of core team, co-produced research programme
. 3 funded PhD studentships at Lancaster, 2 in Paris
* Peak demand and flexibility : o comparative and parallel programme of work in France by EDF researchers

how strong/hard is the temporal
structure? What can be changed
by (what?) intervention?

Multidisciplinary research team
. 14 Co-Is from 9 Universities

* Societal synchronisation? . 15 Post doc Researchers
»  13PhDs

* Change over macro & micro time

* Birth, life and death of practices
: how do practices evolve,
change shape, expand, spread..?

.DeMa NCR

DYNAMICSOF ENERGY, MOBILTY AND DEMAND




» Large amounts of data available on timing
of generation, transmission, distribution
and supply (European Commission, 2010;
International Energy Agency, 2010)

» But limited information about timing of
consumption of residential users

* Two possible approaches:

— advanced metering technologies

— deriving time-related demand for electricity
from available occupancy data



 The Harmonised European Time Use
Survey (HETUS) database consists of

220,464 residential users across 15
countries

* Focus on single households

Diary/ arting Ending Main activity Parallel activity Who with Where/mode
of t

pppppp ime time Alone | Spouse Small Oth

id child per:
04:00 07:20 Sleep At home
07:20 07:50 Shower At home
7:50 08:30 Had breakfast Read newspaper Ch At home
08:30 08:40 Walked to bus A By foot
08:40 09:00 Bus to job oP By bus




Percentage of households with active occupant

Relative occupancy curves of single
households in 15 European countries (1)
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Relative occupancy curves of single
households in 15 European countries (2)




Absolute occupancy curves of single
households in 15 European countries

Active single-occupant households (in Millions)
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o 2 4 6 8 10 12 14 16 18 20 22
Time of day
UK France Slovenia Estoni Lithuan
Finland Sweden MNorway — Spain Germany
Poland Belgium Bulgaria Latvia Italy




350

300

250

200

Energy demand (MWh)
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Spain
Poland
Sweden
Slovenia

 —— TV we (2.2 TV per home)

TV we (1 TV per home)

e T\/ Wwd (2.2 TV per home)

e a» a» TV wd (1 TV per home)

Unspe
cified
time

D)~ (%)

‘h -
20:10 20:20 11.37 25.03 492
20:10 20:20 6.22 1548  7.99
20:10 20:20 6.88 16.69  3.29
20:10 20:20 6.34 15.08  8.48
20:10 20:20 5.68 15.18 4.2

2.35
0.28
2.02
2.65
0.73
1.14
1.34
0.51
0.68
0.38
0.46
0.86
0.89

0.35
1.15




— Baseline occupancy variance
— Peak occupancy variance



High peak
variance->smairt
appliances

Low peak
variance->manual and
Incentive-based DSR
programmes

Low non-peak
variance—> DDSC

High baseline
variance-> ToU

Count Hmp (B — pmp)
ountry 'B UEp (ﬁ - .uEP)
. 01D 0.05 0.142
Belgium (0.027) 0159
Bulgaria 0.048 0.146
(0.072) 0.011 0.183
_— 0.130 0.024 0.106
(0.056) 0.010 0.120
Estonia 0.127 % 0.119
(0.028) 0,106
Cerman 0.113 0.043 0.070
y (0.015) 0.022 0.09
il 0.124 0.049 0.075
y (0.023) 0.024 0.100
Latvia 0.128 0.011 0.117
(0.027) 0.024 0.104
I 0.131 0.009 0.122
Lithuania (0.025) 0018 0113
Nora 0.130 0.057 0.073
y (0.026) 0.012 0.118
Sogin Q192 QopA 0.128
p (0.031) 0.135
oland 0.101 0.051 0.060
(0.019) 0.012 0.089
Sweden 0.126 0.054 0.072
(0.025) 0.014 0.112
Slovenia 0.144 0.041 0.103
(0.023) 0.025 0.119
o 0165 0.091 0.074
United Kingdom (0.023) 0.020 0.145




Current “"demand side” arrangements
favour generation rather than DSR

he factors which slowed down DSR In
the past are likely to change in the future

Different regulatory arrangements (e.g.
under capacity mechanisms) would favour
potential increase of DSR

Following timing of activities is key to
understand the potential of DSR in the
residential sector
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l.torriti@reading.ac.uk

Energy Flow Chart 2050 (33/80)
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