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Why don’t we know

what’s going on during peak demand?

20% century 215t century

e It didn’t matter * It matters greatly

* It's expensive to find out * It could be much cheaper




Household contribution
to system peak

20" century 21st century

31% 45% + EV + Heat Pumps
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Non-residential

Residential




Household contribution
to system peak

21st century
45% + EV + Heat Pumps




State of the Art

Energy-use Time-use

* High instrumentation Low instrumentation
Appliance level Paper diary

 High resolution Medium resolution
Seconds-minutes 10 minutes

 Long duration Short duration

Months-Years -l 1 day

* High cost [P Low cost

£1000s per h







Installation
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Do not touch
cables with signs
of damage!
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Getting children ready

Clothes washing
Builders in the attic
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Shower
Breakfast
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Added insight
1) Diary calibration
2) Energy use
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Kajsa Ellegaard and Jenny Palm. Applied Energy, 88(5):1920-1926, 2011.



The trouble with hand written diaries

Labour intensive

» for participant

* for coding

Indiscriminate

 All day diary (incl. all the boring bits)
Delayed recording

 Post-hoc entries

Inaccurate

Biased




Phase 2: Event triggered diaries




Phase 2:

Collect selectively at

Random active times

High load

| am ..
Cooking
Cleanie

: Resting
Uncertain load Other

Peak demand

Additional insight:

* Participant location / movement
* Activity levels

* Proximity to each other

(Joint activity?)




Phase 3:

Provide Feedback Reduce load?

Not now

Test different messages Less light
Pause TV

* Money (classical economics) Other...

: : : »
* Social (behavioural economics)

 Event based (big brother)

Collect response
1. Message commitment
2. Profile response

3. Activity response




Make it statistically significant

Sample target >2000

* One device + clamp + electronics + setup £80
» Reusability >10
« Set for 3 person household (4x80/10) £32

 Courier service (drop off, pick up) £10

(2000x42)




Summary

to combine time-use and

electricity use

data

on the

temporal relationship between electricity
use and household activities

base for load-

shifting initiatives

for expansion

Heating, light levels, health, bui

...to

ding fabric ...

be continued...
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Thank you.

For questions, please contact

philipp.grunewald@ouce.ox.ac.uk

Forg Low Carbon Futur®




