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Half way there?
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"Understanding human behaviour isn't rocket science

— it's harder"

Edward Tufte
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Mr C. Power,
100 Level Street,
London,
sﬁﬂe

SW1 1AL

Visit our website: ukenergysupplier.co.uk g

)
Need help? b
Call our helpline on: 0845 000 000

Mon-Fri: 7am - Spm
Saturday: 8am - 8pm
Sunday: 10am - 3.30pm

(Make sure you have your customer reference number to hand
before you call)

Customer Reference Number: 9876
Bill date: 31st October

Your Gas & Electricity Bill
is

£230.51

Please pay by 31st January

Additional information

This area will be used by your supplier to display
any additional information they might have such
as special offers.

Billing summary ¢—/'e

Billing period: August 1st to September 28th

Your last bill: £275.18
Payment received on July 27th: £275.18

Balance before this bill: £0.00

Energy you've used £218.98
VAT at 5%: £11.53

X

Electricity supply number

Please pay: £230.51

You must pay your bill by 31st January
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Data for feedback

( Data —» Information —» Message\ A new 50l fridge

suits your needs

1.7 kW and pays for itself
Fridge: €12 last month O in 2 years.

0.24 kgCO,, Heating: €160 last month (options)( do it )
011000110
101111101
000000110 A 3kW heat pump
101011001 is your best next
111010011 carbon saving step
000010110 for you

\ ) (options)(_do it )
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What are we trying to protect?

O Energy use?

110100 ?
00110 Occupancy:

110100
000001

Privacy?

Identity?



ldentity

to uniquely identify you?

e
ff:\‘\‘ How much smart meter data does it take
)
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1. Bike

2. Car

3. Bus

oo o

4. Walk

5. Scooter

6. Prefer no to say




ldentity

P
7N How much smart meter data does it take

N
@) to uniquely identify you? On average less than

5 readings with
50W precision



Sharing too much? T

000001

Smart
Insurance

Data
collector 1

Data
collector 2

110100
000110
110100
000001

Anonymised
- smart meter data
- no personal info

Anonymised
- health records
- 1 day of smart meter data




Model meets data (at home)

Energy
supplier A




Model meets data (at home)

€/kWh Wh

C

Energy 0.1 x100 10
su lier 0.4 x 50 20
PP 0.2 x 20 4
Sum 34
Half hourly use
Bill

Half hourly readings

Energy
supplier

Billing amount

€/kWh Wh C
0.1 x100 10
4 x 50 20



Model meets data (training camp)

Service
provider

Register your smart meter

Please enter the 16 digit code under your smart
meter display and confirm your postcode

“ ........... XX XX XX XX XX XX XX XX
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Model meets data (training camp)

. }L?St 24 hours o
orovider - Phases
P 1) You tell us
o =l 5 - training
ot e 2) Verify suggestions

) - - reinforcement
- — learning
: CiWJ o 3) Feedback
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(523456.7) |8 | (123456.7) T = Accurate
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Learning from load shifting

Load reduction

6am

9am

noon

3pm

uction

6pm

Spm

Thermal comfort

Too hot

Morning

Midday

Afternoon

Evening

it warm -

Ist right -

Treatment

bit cool -

Too cold

Activity shifting

(hot meals)

1 1
noon 3pm
Time of day

Control

—@— Control

~&— Treatment

6pm

9pm

— 2
= =B

How is your room temperature?

Neutral

Cold Comfort Hot

Kitchen
Oven Microwave
[ —
B &
—
—
Kettie Toaster
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Learning from
heat pumps
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4 P H
Gas boiler | Heat pump | redicted demand
\ 2) Extract heating energy demand J .
———" 3)Train model to predict post heat pump demand —— 4) Assess factors in system performance

(Machine learning on empirical data)



Summary

A\

N\

@
Powerful data

Energy data is personal
Potential for

- inadvertend consent and
- powerful insights is high

N’

Ownership empowers

Control over one's data
- can add security

- enables monetary and
service value extraction

Trust enables insights

Data misuse will undermine
large scale access and
important insights

Inform or regulate?



®»
¥ Meet needs - not demand :ICI
enerav-use.or DEPARTMENT OF e
ReNEW & J |/ Encinehing [
SCIENCE S80I

Thank you
for your feedback
andtothe | ~yroRrp
MARTIN
SCHOOL
— -

philipp.grunewald@eng.ox.ac.uk



