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Baerekraftig utvikling

hva er katalysator for Beerekraftsmalene (SDGs)?
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Maling og styring av strgm

SDG 1.4 Equal access to
basic services

SDG 4.A Education
facilities for effective
learning for all

SDG 5.B Use of enabling
technologies

SDG 9.C universal and
affordable access

SDG 16.10 ensure public
access to information

SDG 17 Partnerships for
the Goals

Okt2023, Josef Noll



Energiforbruk



Net zero means much more energy

Power demand and grid capex triple; hydrogen demand grows more than 5x

Electricity demé. '
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[Source: NathanielBullard.com/presentations - Jan2023]
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The Power is in the Edge
of the grid



Det gronne skiftet
For samfunnet handler det om
a redusere utslipp av
klimagasser, bevare og
gjenopprette naturen,
reversere miljgforringelse og
Sikre at fremtidens energi
kommer fra fornybare Kilder.

Det digitale skiftet

beragrer alle nivaer i samfunnet
som produserer og bruker
infrastruktur, tjenester,

applikasfjoner og menneskelig
atferd som er avhengig av
digital representasjon av
kunnskap og datamaskinkraft.

og alle ma vaere med



Cross-sectorial Participatory Transition

Hypotheses:
We need to involve people in the “fit for 55” transition

Participatory transition requires a cross-sectorial
approach

Means:

Human-centric decision-making, engagement
Upscaling from the edge, societal involvement
Mediator between Use Cases and Research
Psychology, Law, Sociology, Politics, ...
Municipalities, SMEs, Industry & Research
Knowledge- and Innovation-Ecosystem

Maling og styring av strgm
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A Just Transition is greening the economy
that is as fair and inclusive to all; creating
decent work opportunitiesiand leaving no one
behind.

3.

A Just Transitio
opportunities of
and manages
through effec
all stakeholde
fundamental

Ensuring a Just Transition is key for all
countries, rural and urban communities
at all levels of development as well as all
economic sectors - not only limited to
energy supply chain.

Just
’ Transition

1.

In tackling critical environmental challenges like
climate change, pollution and plummeting
biodiversity, nations and businesses must
transition towards greener, resilient and
climate-neutral economies and societies.

11.

A Just Transition is both a process and a
goal to undertake climate change actions
that equally advance: job creation, social
justice and fair transitions for workers,
enterprises and communities on an
equal footing.

Green Jobs are jobs that
are good for people,
good for the economy
and good for the
environment.

6.

Green jobs limit greenhouse gas
emissions, minimize waste and pollution,
protect and restore ecosystems, improve
energy and raw material efficiency, and
support the adaptation to the effects
climate change.

1.

Green jobs propel the preservation
nd restoration of the environment
ectors such as agriculture,
ng and energy.

Participatory
transition

Digital
Empowerment

Market place

At the enterprise level, green
jobs can produce goods and
services that benefit the
environment, for example
green buildings or clean
transportation.

Neighbourhood

For example, green
jobs can reduce
water consumption
or improve recycling
systems.
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Energy Twins struktur og deltagelse

. - 55% by 2030, 90-95% b
Mission Planning J " 2050 Y Verdineutral reduksjon

- value-based transition
- normative integrity of energy

e transition
Oberation Plannin Sector specific goals &
P 9 incentives: housing, ...
Kommune profil
- hightech
Energy Management J - green
........ twin layer interfac  rottfordighet
Energy-, Component-, Component monitoring & ESG - environment,
Electrical Health A; control P social, governance

Energy Twin layers Kommune



HomeAssistant App

Vil du veere med?
Kontroll over stremforbruk i
ditt hus 105 11,80 13°  139° 147

13:00 14:00 15:00

3-Atrium
e UiOs studenter og forskere 0
vil hjelpe deg a forsta energi

i huset

Schaltsteckdose 2 (Atrium) »

Fussbodenheizung-Anbau-331 Humidity A... Off

@  Atrium Nord (1) 0,0%

e Utstyr (dekket av UiO for de © **=®
fgrste 100 kunder) S SRS
@  Atrium Siid (4) 0,0%

- Strgmmaler (900 kr)
- Raspberry Pi (1400 kr)
- Home Assistant App

e Hva gnsker vi fra deg?

- anonymiserte stromdata til
vitenskapelig arbeid

e Interessert?

20,9

19,0
Heat

é

Anbau-Nord-Sued_Thermostat_D42 Anbau-
Nord-Sued_Fussboden_D42

. H H P 1-Stua
- http://DESSI.its-wiki.no
0 Bewegungsmelder Stua Brightness 120
ﬂ"“ Bewegungsmelder Stua Motion Detected
EPSON ET-2810 Series Unavailable

© .l 61%® 11:05

AMS Reader

4+  Current export < 4882W
4+ totalexport 7 205,25 kWh
¥ currentuse ow
4  usedtoday 10,1 kWh
n, nm 2423V
as N -11,0A
n, W 2424V
a2 00A
n, u3 2423V
o I3 -126 A
[&1  Price Max 0,0393 NOK/kWh

Solar production forecast

¥

¥
¥
¥
¥
¥
©
©

Estimated energy production - next h.. 6,3 kWh

Estimated energy production - rema... 50,9 kWh

|

Estimated energy production - this h... 4,1 kWh

Estimated energy production -today 57,5 kWh

Estimated energy production - tomor... W

Estimated power production - now 5469 W

Highest power peak time - today In 2 hours

Highest power peak time - tomorrow Tomorrow

/—Q

AMSleser data fra ditt hus

AMS reader v2.2.21 Up1day Free mem: 121.0kb 327V HAN  -57dBm  MQTT

@ (@ {& 24.Sep23:54

Import Export
3663w Ow
‘0.02 NOK/kWh
Aidon 129695.8 kWh 7245.1 kWh

Real time calculation Tariff peaks
Import

Hour 1.40 kWh 0.02 NOK

Day 37.7kWh 1.1 NOK

Month 98 kWh 1.7 NOK

Last mo. 0.0kWh 0.0 NOK

Export

Hour 0.00 kWh 0.00 NOK

448 kWh -0.3NOK
106 kWh 0.7 NOK
0.0kWh 0.0 NOK

Day

Last mo.
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http://DESSI.its-wiki.no

Physical infrastructure & Digital Twin

Physical infrastructure ’ .
understanding real data ..

weather (effect) -
Simulator lab
Digital Twin wind — \

SFF: Twins4Life: The Science of Digital Twins (322299)

Simulate
~

L_l data

H2

Climate effect
daily/seasonal variations
Outcome

Education & re.search | 'Q@

Recommendations & public

Monitoring
& Contro| Ieiiih

Energy transition drives digital transformation

Josef Noll, Paal Engelstad - 25Sep2023

emulator

\ wind

micro- H2

grid 1

digital twin
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DESSI scientific database

9%__;%;; G HS

Unique Scientific database

high-resolutions electricity data 1

every 10 s, per fuse

commercial actors (tibber, homely,...) ) -

Outcome 80-100 houses
Samarbeid: VGS (Strammen...)
Forskning:

privacy awareness (10 s, 1 min, 15 min,
1h...)

H2020 unique database
Recommendations: “Nettleiemodell’

el-data
monitorin

Bruk aldri vaskemaskin, terketrommel eller
andre husholdningsapparater nar du ikke er til
stede eller sover.

[Source:

Energy transition drives digital transformation Josef Noll, Paal Engelstad - 25Sep2023 15


https://www.elvia.no/nettleie/alt-du-ma-vite-om-ny-nettleie-for-2022/
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Group Topics

= 1. RPI monitoring of fuses
= 2. RPI monitoring of HAN port
= 3. Optimise control for weather forecast

= 4, Optimise electricity tariffs for prosumer
home

= 5. RPI controlling and switching

TEK5370 - L10 Group work Oct2023, Josef Noll



1. RPI monitoring of Fuses

= how much energy does each of my
appliance use? What is the
characteristics of my appliance?
Perform a classification of energy
consumers in the home. Find out if the
freezer is ruined, or the lock is open -
or if a window is open, or a malfunction
of an electricity system.

= Goal: monitoring the energy
consumption per fuse, and store it into
an SQLlite files (1 file per day).

N~ = |
ENTRANS- ——

Home

.....

el-data
monitoring

80-100 houses

TEK5370 - L10 Group work

Oct2023, Josef Noll



2. HAN port reading with
AMSleser.no

= Use the HAN port reader from your smart home to receive the
current energy readings, and integrate in HomeAssistant
= read the energy consumption from the AMSreader and export to
SQLite files

= see other application examples and see what is possible to
implement (direct MQTT access)

= Integrate the AMSleser into Home Assistant (Package for RPI):
Home Assistant med Pow-K (amsleser.no) (video) and Homey-
integration (wiki, Homey-integrasjon (amsleser.no))

= Examples of applicability are on BLOG (amsleser.no), e.g. the
hardware reset Emergency factory reset (amsleser.no)

AMS reader v2.2.21 Up1day Free mem: 121.0kb 327V HAN  -57dBm  MQTT

@ @ {3 24.Sep23:54 O

Import Export

3 6 63 w 0 w

‘0.02 NOK/kWh

Aidon 129695.8 kWh 7245.1 KWh

Real time calculation Tariff peaks

Import

Hour 1.40kWh 0.02 NOK

Day 37.7kWh 1.1 NOK

Month 98kWh 1.7 NOK 6.76
Last mo. 0.0kWh 0.0NOK

Export
Hour 0.00 kWh 0.00 NOK

Day 448KkWh -0.3NOK
“ [ 53 | Month  106kWh 0.7 NOK

Last mo. 0.0kWh 0.0NOK

Future energy price (gre) Provided by ENTSO-E

Energy use last 24 hours (kWh)
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3. Optimisation control for weather
forecast, price level and "home latency”

3 O Pl 61% 8 11:05

17709 90 13:00 14:00 15:00
AMS Reader
10,5° 11,8° 13° 13,9° 14,7° 4+  Current export < 4882W
= Optimize your home based on grid tariff (0-3, 3-5, 5-10 kW max per hour) & price D S
(every day at 12 h the electricity costs are published for the next day) 3-Atrium - o
= In case of a heat pump and a water-based heating system, weather prediction helps [ Schalisteckdose 2 (atrum) ) b wsedtodey .
you in getting a better temperature control in the home, thus increase to convenience. O FussboernaizngAnbau 3 iy A O sy
= Assume that your floor heating has a 6 h delay, it means that increase heating will ©  ArumNord(1) oo, o
come in 6 hours. Thus, if outside temperature is expected to rise, there might be no S AeiaEs) s »
. AV
need for heating. Q
. . ) @ AnbauStua(3) 0,0% ~ B 00A
= My passive house has a 12 h delay before getting cold, the understanding of the S .
outside temperature variation will help you with a better control of the inside e e
temperature. ~ B 126A
O] Price Max 0,0393 NOK/kWh
- - - - - DC
= Input: price, outside temp, inside/floor temp, warm water consumption (shower, 20,9 Solar production forecast
washing, ...), hot-water temperature (45....90 deg), heat loss in W/m2/K 19,0
Heat 4 Estimated energy production - next h.. 6,3 kWh
4 Estimated energy production - rema... 50,9 kWh
. : _ )
= Output: max comfort, min cost (based on heat-pump, warm water needed) b Mo Soed Thermostat D42 Anbas b Emanimemia
Nord-Sued_Fussboden_D42
4 Estimated energy production - today 57,5 kWh
- Descrlptlon Of a mOde|, examples 1-Stua 4 Estimatedenergyproducuon—tW
0 Bewegungsmelder Stua Brightness 120 ’ Estimated power production - now 5469 W
WN Bewegungsmelder Stua Motion Detected c Highest power peak time - today In 2 hours
EPSON ET-2810 Series Unavailable G Highest power peak time - tomorrow Tomorrow

TEK5370 - L10 Group work Oct2023, Josef Noll 20



4. Optimise electricity tariffs for
prosumer home

= Given the Energy production, consumption

and sales as presented in Canvas / - Provide a model for the energy

Stromdata / Energy_108x...xlIsx, address consumption, production and sales based
= a) the earning given different energy tariffs on the available .xlsx data, and evaluate
= b) the impact of a virtual battery the alternatives.

("solbanken")
= ¢) dimension a battery for the home

l Oct2023 832,0 Sep2023 1068,4 Aug2023 943,6 Jul2023 895,6 Jun2023 984,6 May2023 1266
Day buy sell prod buy sell prod buy sell prod buy sell prod buy sell prod buy sell prod
| 609,6 362,1 5845 7265 816,14 1158 582,1 1119,9 1481,4 408,0 1421,8 19094 422,2 1958,9 2521,3 644 1737 2358

1 241 18,1 32,4 23,8 45,0 59,2 7,5 43,1 53 20,5 56,4 76,7 10,0 78,4 97,7 35,6 0,0 71,9
2 | 18,9 21,8 34,9 18,1 43,4 60,7 8,0 47 1 57,3 19,7 15,9 35,4 11,8 88,9 107,0 30,5 0,0 71,9
3 29,8 25,5 38,6 23,8 27,9 38,2 11,2 61,8 71,8 16,0 43,5 58,7 17,5 79,7 98,3 351 353 71,9
4 28,3 33,2 46,6 12,6 65,1 75,9 12,0 41,2 51,1 31,6 11,2 35,7 13,2 82,5 106,8 28,2 56,7 71,9

TEK5370 - L10 Group work Oct2023, Josef Noll



5. RPI controlling and switching

= Controlling electrical equipment from a
Raspberry, e.g. switching the hot-water heater
(0SO)

= digital thermostats
= switches
= Analyse existing solutions on the market

= Tibber: Electricity company switching appliances
in the home, concentrating on a) car charger
and b) the warm water heater

= Homely

TEK5370 - L10 Group work Oct2023, Josef Noll



Forbedring av modeller

Solar production forecast

] MOde”er for Now estimated power produ"ﬂ o
produksjon og forbruk

» Styring av laster
> battery

This hour energy production 7,7 KWh
Next hour energy production 7,8 kWh
Remaining today energy prod... 24,5 kWh

Tomorrow estimated energy ... 14,0 kWh

=Styring av laster

® +* ¥ *+ > w=

Today Highest power p... 11 minutes ago

«Empower through
knowledge

Sunny 12,6 °C

Forecast Home ho... 149°C/13,5°C

13:00 14:00 15:00 16:00 17:00
13,5° 14,5° 14,9° 14,9° 14,7°

¥74  energy today 20,9 kWh

¥4 lifetime energy 9575,8 kWh

L " 71049W Y

4 current power

Maling og styring av strgm
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Hvordan

samarbeider vi?
Kontroll over stregmforbruk

e UiO, OsloMet & VGS

utstyr
installasjon
data
styring

e Analyse

- kunstig intelligens

- modeller
- i hvert hus

HomeAssistant App

13:00 14:00 15:00

10,5° 11,8° 13° 139° 14,7°

3-Atrium
D Schaltsteckdose 2 (Atrium) »

Fussbodenheizung-Anbau-331 Humidity A... Off

@  Atrium Nord (1) 0,0%
@ AnbauBad(2) 100,0%
@  Anbau Stua (3) 0,0%
@  Atrium Sid (4) 0,0%

20,9

19,0
Heat

é

Anbau-Nord-Sued_Thermostat_D42 Anbau-
Nord-Sued_Fussboden_D42

1-Stua
0 Bewegungsmelder Stua Brightness 120
ﬂ"w Bewegungsmelder Stua Motion Detected
EPSON ET-2810 Series Unavailable
e :

© .l 61%® 11:05

AMS Reader

4>  Current export 4882W
4+ totalexport 7 205,25 kWh
¥ currentuse ow
4  usedtoday 10,1 kWh
{\J U1 2423V
as N -11,0A
n, W 2424V
a2 00A
n, u3 2423V
o I3 -126 A
[&1  Price Max 0,0393 NOK/kWh

Solar production forecast
# Estimated energy production - next h.. 6,3 kWh
Estimated energy production - rema... 50,9 kWh

Estimated energy production - this h... 4,1 kWh !

Estimated energy production -today 57,5 kWh

Estimated energy production - tomor... W

5469 W

Highest power peak time - today In 2 hours

4
4
4
4
’ Estimated power production - now
0
(L

Highest power peak time - tomorrow Tomorrow

/-Q

AMSleser data fra ditt hus

AMS reader v2.2.21

Import

3663w

0.02 nok/kwh

Aidon 129695.8 kWh

Future energy price (gre)

Up1day Free mem: 121.0kb 3.27v

Export

Ow

7245.1 kWh

Real time calculation

Import

Hour 1.40 kWh 0.02 NOK
Day 37.7kWh 1.1 NOK
Month 98 kWh 1.7 NOK
Last mo. 0.0kWh 0.0 NOK
Export

Hour 0.00 kWh 0.00 NOK
Day 448 kWh -0.3NOK
Month 106 kWh 0.7 NOK
Last mo. 0.0kWh 0.0 NOK
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