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* Potential for demand response among Norwegian households
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Centres for Environment-friendly
Energy Research (FME)

The scheme is the most prominent tool for long term energy research in Norway.

The research activity is carried out in close cooperation between prominent
research communities and users.

The main objective of the Centres for Environment-friendly Energy Research is:

— to conduct concentrated, focused research of high international calibre in order to solve specific challenges in the
energy sector in Norway, and

— to promote innovations and industrial development.

Typical budgets: 300 — 400 mill NOK (30 — 40 mill €) over eight years with
50 % funding from the Research Council of Norway
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CINELDI Objective

* To enable a cost-efficient realisation of the future flexible and
robust electricity distribution grid

e This will pave the ground for increased distributed generation from
renewable resources, electrification of transport, and more efficient
energy use
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http://www.cineldi.no/

CINELDI Work packages

Smart grid

development and Smart grid Interaction

Microgrids

B asset management operation DSO/TSO

Smart grid scenarios and transition strategies wee6
e P

Flexible resources in the power system
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i National Smart grid laboratory
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BKK: Demo Bergen
Arena Solar energy cluster

NCE smart energy market

Lyse: Demo services
Demo Smart Grids

Hafslund: Fault and interruptions in smartgrids
Norgesnett: Smart energy Hvaler
Skagerak Energilab

AEN: Skarpnes Zero emission houses

... as well as smart grid pilot projects and living labs
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==+ Distribution Grid - ModFlex

* Research project (included within CINELDI) v
ZE — Focus on flexible resources in the distribution grid
0010010 — Project period: 2016-2020
GE — Funded by the Norwegian Research council and several Norwegian DSOs
* Survey (Spring 2017)
T ; 1oc — Performed among a representative sample of Norwegian households
— Mapping potential for demand response

— Respondents: 1007
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e Start-up: In general, can you consider
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i changing how you use electricity?

11010010001
10000010011
10010100000
21001000001 50
L000010010C

47
0011000010
00010011010 A5
11000011010
0101011001
J0001001000¢C 40
01100001010 H——
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57.2 % are positive, 35.5 % are negative C I N L D I
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Willingness for demand response

I will change my use of electricity if | get information about the 27.8 % will change their use of
environmental benefit (reduced CO2 emission, Reduced grid... electricity due to the environment.
| will change my use of electricity if this has an economical benefit for - Economical benefit is most

me. important (54.3 %).

| can accept remote control of my consumption (water heater,
heating cables, ....) as long as this does not affect my comfort or...

| can accept control of my consumption (water heater, heating cables, Load control is acceptable for 32.8 %
...) as long as | decide when this should happen. as long as they decide when.

| can reduce my use of electricity if this makes it possible for other
customer to get back electricity faster after an outage.

| do not want to change my electricity consumption.

Do not know

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

M Yes HWNo

Few accept remote load control (16.8 %) and only 10.7 % want to share with others. C | N L D |
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Electricity and economy - Expected cost
savings to accept demand response

e Alternatives

e Remote control of load (water heater,
no cold water) in peak load periods

* Manually changes (own control) in
use of electrical appliances

e Remarks

* More positive to manual control than
remote control

* Increasing positivity with increasing
cost savings
* Manually: from 52.8 % to 64.1 %
* Remote control: from 44.9 % to 63.0 %

70%

60%

50%

[%]

40%

30%

20%

.t
--#--Yes - Remote control
—e—Yes - Manually

50 100 150 200 250

Cost savings per year [EUR/year]
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Use of different electrical appliances

45

40

35

30

25

[%]

20

15

10

o

M Dishwasher
B Clothes dryer
® Washing machine

al

Morning

4,1
7,3
13,9

Afternoon

23,7
24,4
26,3

Evening

28,6
24,5
19,5

Night

5,4
1,8
1,3

Varying

38
41,2
38,9

Approx. 20-28 % in use in Afternoon and Evening

Do not
know

0,2
0,8
0,1
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=2 Demand response on cold winter days
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=i (peak load periods for the grid)
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ek iizsarets moving the consumption to a later time? (Not during the night)

Co0010010

0110000101

00100110180

100001101 o e pratenslone e the e 28 12
101011001 water will not be cold?

000100100

110000101 C

0100110101

nni ety ey [ s L e w2
010011010 own electricity consumption

1000011010C

10101100100
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100001010 0% 10% 20% 30% 40% 50% 60% 70% 80% 90 % 100 %

10011011001

1 0400101611 MYes M No M Donotknow
001000010C
00011000
lg00100111 oy .
1001000011 The share of positive response is largest (73.8 %) related to manual change (own control), reduced
o000 11 100
astaaniaa (61.0 %) related to remote control and less (49.4 %) related to sharing electricity with others
iolol1l1000

1010001001 C

001001
n o4

From the start of the survey: 57.2 % could consider changing how they used electricity.
Increased positivity during the survey — due to more information about the case? c I N L D I
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== Demand response on holidays

50101611

11010001

LCGD:GIEE .

01001 00¢ e Question:

.iuronus .

00100000 e Will you accept remote control of your water

COoO010010

11009911 heater or heating cables on holidays(24t"

00001101 . . mny
01011001 December, Christmas Eve) for a shorter period, e
0100100 ) . . ® No
gy as long as this will not affect your comfort (i.e.

1010010C ) ) ) ® Do not know
110000101 you can still cook and wash, without freezing)?

600110100

011001

100100

00101

o 10110

0010000
SEbRSNE I The positivity related to remote control is reduced from 61.0 % in peak days (previous slide) to 54.4% in
{6 aioeiis holidays/Christmas Eve.

01000011

000110

_ 2 One comment received from the survey:
Salstels: The Christmas Eve is a bad example for remote load control, since all people are at home this day and use
o electricity. Remote load control should be performed on holidays when people are not at home.
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11010001 e S
010001000 e FME CINELDI (2016-2024)
Sy sadi — is a centre for environmental friendly energy research that will ensure that we are building the
Zc smart energy system of the future.
c — will enable a cost-efficient realisation of the future flexible and robust electricity distribution grid.

1001

e Survey among a representative sample of households shows that
r — there is a potential for demand response in Norway
001101100
219919000 — households are more positive to manual change (own control), reduced positive to remote
100011000 control and less positive related to sharing electricity with others.
50001101¢ — the positivity for changing use of electricity increased during the survey, indicating that more
10000110 information and clear description of solutions are needed before demand response can be

realized in large scale.
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Teknologi for et bedre samfunn

This presentation has been funded by
CINELDI - Centre for intelligent electricity distribution, an 8 year Research Centre under the FME-scheme (Centre for Environment-friendly Energy Research, 257626/E20)
and ModFlex — Modelling Flexible Resources in Smart Distribution Grid (255209/E20).
The author gratefully acknowledge the financial support from the Research Council of Norway and user partners of CINELDI and ModFlex.
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