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Outline

* Centre for Research into Energy Demand
Solutions (CREDS)

* Research on flexibility in the residential sector:
— Focus on people’s activities
— Clustering based on people’s activities
— Distributional effects of Time of Use tariffs

* Research on demand-side flexibility in the
industrial and commercial sectors
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The Centre for Research into Energy Demand
Solutions (CREDS)

* A UKRI Energy Programme funded, from
April 2018 to March 2023, with a budget of
£19.5 million

* Adistributed centre, involving 13
universities, with a core team based at the
University of Oxford

* More information at: creds.ac.uk
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Research on demand-side
flexibility: residential sector
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Diary/ Starting Ending | Main activity Parallel activity Who with: Where/mode
- Alone Spouse |Small | Other |of tranport
Ime use data
child pers.
id
* Self-recorded
. AA23 04:00 07:20 | Sleep At home
d Ia ry AA23 0720 |07:50 |shower At home
AA23 7:50 08:30 Had breakfast Read newspaper Ch At home
i 10 Minute AA23 08:30 08:40 | Walked to bus A By foot
g ra n U | a rity AA23 08:40 09:00 Bus to job OP By bus
Work and Sleep and TV and
Country StartTime study Travel to/from | Household work other Eating Freetime video | Unspecified time
work/study personal care
Belgium 04:00 1.04 0.07 0.16 97.16 0.15 1.01 0.17 0.24
Belgium 04:10 1.09 0.09 0.28 97.14 0.18 0.85 0.14 0.23
Belgium 04:20 1.09 0.15 0.18 96.94 0.4 0.81 0.17 0.25
Belgium 04:30 1.13 0.35 0.23 96.51 0.27 1.09 0.17 0.27
Belgium 04:40 1.23 0.34 0.36 96.46 0.2 0.97 0.15 0.29
Belgium 04:50 1.26 0.35 0.44 95.81 0.49 1.16 0.18 0.31
Belgium 05:00 1.53 0.34 0.61 94.76 0.49 1.78 0.21 0.27
Belgium 05:10 1.6 0.47 0.68 94.82 0.61 1.34 0.21 0.27
Belgium 05:20 1.71 0.64 0.61 94.54 0.65 1.25 0.24 0.36
Belgium 05:30 1.83 0.95 0.7 93.31 0.77 1.84 0.22 0.37
Belgium 05:40 1.94 1.26 0.99 92.77 0.74 1.74 0.24 0.3
Belgium 05:50 2.31 1.22 1.08 91.76 0.98 2.09 0.21 0.36
Belgium 06:00 3.08 1.06 1.39 88.08 1 4.81 0.23 0.34
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Deriving occupancy for 15 European countries

-Harmonised European Time
Use Survey (HETUS) database

consists of 220,464 residential
users across 15 countries

-Active occupancy: how
much occupancy varies IR, e
within peak periods @

Percentage of housholds with one active occupant

— UK —Norway ——German Yy Bulgaria Italy
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Time use data and load profiles
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Role of household activities in peak electricity demand
and distributional effects of Time-of-Use tariffs

Investigating the distributional impact of Time of Use tariffs by
analysing UK Time Use data




Results: clusters
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Results: demand profiles
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Results: impact of ToU tariffs

Net impact on the bill from brattle-sToU
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Results: impact of ToU tariffs

Residual mean of net impact on the bill

——CSE-ToU-3

—CSE-ToU-2

CSE-ToU-1

1F Brattle-sToU
X0 =) r V ‘WM N
At -
_2 | | | | 1 | | | |
2 4 6 8 10 12 14 16 18 20
Cluster



Room

Residents

Median

0€

ge

0S

1
Income £k

| L]
0c 61 8l

0 BY0

1808 v zesh e yy xajdwoo ul 4s
sszL . 3| uy xo|dwod ui O/
uip|yo om 48
wpjyo m 4s
wip|yo om o/
uipjyo m o/
a|buis

nois-spelg ——
1-N0L-380——
2¢-N0L-3S0——
€-N01-380——

4

1
1119 8y} uo 3oedui

au Jo ue

[enpisay

0
(a]
1. @
(a 4
O




Research on demand-side
flexibility: Demand Side Response

(DSR) in the non-residential sector




Load response of generation sites in the telecommunications
industry

Sites with generators can
effectively respond and reduce
large parts of their “load”

Consumption baseline

500

Electricity consumption [kW]

Residual load

I | I l/ mean TRIAD load reduction: 82%
: I

Generator use
II"|I|IIII|I....I...Illllllllnmn......... TN
Sites ranked by load

Virtual load reduction in the telecoms sector where generators are present
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Distribution of load reduction (relative to baseline) during
DSR trial in the telecom sector

70
" Sites can also
8 - achieve significant reductions.
mean TRIAD load reduction: 38%

-0.75 -0.5 -0.25 0
Load reduction relative to average load

“Real” load reduction in the hotel sector based on TRIAD response of 98 hotels
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Hotel electricity consumption: flexibility and responsiveness

Flexibility: by how much

Responsiveness: how quickly

Office Equipment, 5%

Responsiveness

Low
Low Flexibility High
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Sites with back-up Sites without back-up

generation generation (turn down only)
. [CATEGOR
Residual, Y NAME],
Residual 62% [VALUE]
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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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, @JTorriti

www.creds.ac.uk

https://research.reading.ac.uk/redpeak

CRGDS O



