Digital and electric = Lean and clean
Solar and battery & Energy efficiency

Ove Guttormsen, Nelfo — NEPU 23. Aug 2023
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Solving the needs of customers in new and better ways

Organise the queue as
efficiently as possible

Install ATMs

@ nelfo

~ @&Pay
-
'+ FAbE:

V\;pps ALIPAY

Software challenging banks
(ApplePay, AliPay, Meta, Vipps)

www.nelfo.no
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Lilbold

Et enklere bilhold

Available 24/7 on all digital platforms

ViR Bzod

'@ Verkstedtjonestor

Sar oxgy skift o slitedialer, EU-konroll, hjulskify,

Velg tjeneste +
Shnderaparonjon

= Steinsprut eller glasskade?

curdarer raskt din glasskode og tibys reporoion aler

Bestill time | =)

Karosseri og lakkskader?

Wi tolmerer bilskoden din roakt og by time 6 reporosjon,

Takser min skade 9

EV 98765

Merke og medelnavh

Detaljer am bllen

" Kilometerstand 54 03k ~

KOMMENDE AVTALER

avtols

EU-kontroll #

@ wa s

Assess the damage - and get an instant repair proposal and price

@ S3 enkelt er det 3 taksere en skade

www.nelfo.no



Digitalisation changes

everything

Moves value creation
from building sites to
offices and factories

... and facilitates

Electrification and
Distributed Energy
Resources

To be on top ...

Develop digital skills and
digital availability for
customers

www.nelfo.no



Hardware

Software
Data about users

More value added in
software

Locks users in with simplicity og

positive user experiences
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— Platform companies
____uses softwareand
brapcj to take new

—positions (e.g- Tesla)

www.nelfo.no



Telephone

* Car

Production
e Smart house

* Tech. installations

Uber og Lyft

Airbnb

Apple

Tesla

3D Systems (3D printer)

IKEA og Amazon

?2??

amazon

| ~pe— |
5 I EA i

www.nelfo.no
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NUMBER OF YEARS IT TOOK EFOR EACH
PRODUCT TO GAIN 50 MILLION USERS

Airlines

68 Years

Television

22 Years

Automobiles

62 Years

Computer

T

14 Years

Telephone
- - -
-

50 Years

Cell Phone

.

12 Years

Electricity

E_

46 Years

Internet

7 Years

Credit Card

28 Years

4 Years

= a INSIDER e D

ChatGPT may be the fastest-growing
consumer app in internet history, reaching 100
million users in just over 2 months, UBS report
says

Sawdah Bhaimiya Feb?2 20251245 Piv

- —

(B Frochreneustio Focts &

CHATGPT PAssED THE US
MEDICAL LICENSING EXAM —
AND DIAGNOSED A 1IN 100,000
CONDITION IN SECONDS,




Electrification is the most important climate
measure. Smart and efficient energy use is
necessary to free up power for growth and
the green transition




Abatements

2050

N o8 ! |
1.5°C Scenario

WORLD
ENERGY

[ “"‘Nbl
QuUTI mrﬂ%'ggg

v

1.5°C Scenario

@ Renewables
(power and direct uses)

29%

Energy conservation
and efficiency

Electrification in end use sectors
(direct)

Hydrogen and its derivatives

_ . CCS/U in industry

» BECCS and other carbon removal measures
100%

Notes: BECCS = bioenergy with carbon capture and storage; CCS/U = carbon capture and storage/utilisation;
GtCO,/yr = gigatonne of carbon dioxide per year.

Source: The International Renewable Energy Agency (IRENA) 2023

www.nelfo.no



* Large-scale production fed into the central grid

* One direction of electricity flow

134

il 1

"Passive" end customers
Limited use of digital tools

Kilde: UK Power Networks og Poyry

www.nelfo.no
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Wind farm

,I\

Connected living

¢ ofiH.

* More distributed production
* Two-way flow og electricity

* Integrated solutions

Batlery storage
Solar farm
Wl e

Comumnunily Eleciric

Vehicle Scheme

Solar farm

""'l'_;" ﬁ .;'.'_l'._.r'“*. - _..‘:é..:?f'
E=C P Q- S5

Local storage
End-user flexibility

Large investments

Wind farm

)

Kilde: UK Power Networks og Poyry

www.nelfo.no
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Is Tesla Becoming A Threat To The World's Largest Utilities?

The electric utility industry is on the verge of a revolution, and Tesla is at the forefront.

1

Sep 23, 2021 at 2d42am ET 550

-
Tesla’s “Autob |
scaring Germany’s utility
providers: report

ICREDIT:

% By Sirmon Alvares

Germany's players in the utility sector are starting to feel quite nervous about Tesla's

expansion into the country's energy market. This is especially true when it comes to the
deployment of Autobidder, which could very well make Tesla a serious utility provider.

www.nelfo.no
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~_ _Smallerscale
Virtual Power Plants
are bringing business
~_ _toendcustomers

lectrek

Tesla partners with EnergyHub to build
‘largest virtual power plant in Northeast’

L Fred Lambert | Aug 8 2022 - 248 am PT | B 7 Comments

L.

M

,5 - ;:F.p!. il

Tesla Virtual Power Plant

In short, Tesla Powerwall owners will be able to join EnergyHub’s ConnectedSolutions VPP
program directly from Tesla’s app if they meet some eligibility criteria.

Tesla Powerwall owners who participate in the ConnectedSolutions program can earn for every
kilowatt of benefit they provide to the grid—up to $1,500 per year

www.nelfo.no
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PG&E + Sunrun Virtual Power Plant =
Enhanced Summer Grid Reliability

Sunrun and PG&E Collaborate on Residential Battery-Powered Virtual Power Plant to B
Support Grid Reliability for Electric Customers - PGE Currents

@ nelfo

Kilde: Sunrun 2023

All Sunrun solar and battery customers in single-family
homes can participate.

Enrolled battery systems will be directed to discharge every
day from 7 p.m. to 9 p.m. during the months of August
through October, a critical window when energy needs are
highest in California.

In exchange, customers will receive an upfront payment of
$750 and a free smart thermostat for participating.

Batteries enrolled in the program will retain enough energy
to meet personal, essential needs in the event of a local
power outage in their area.

www.nelfo.no
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@ nelfo

BEV are 5x more energy efficient compared to Internal Combustion Engine cars (ICE)

ICE = 80% of energy lost as heat

Many and rhoving parts

Simpler design. Fewer parts

www.nelfo.no
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e.g. Norway

Fossil transport
Fossil industri

m Fossil bygg og naering
Elektrisk transport
Elektrisk industri

Elektrisk bygg og neering

@ nelfo

TWh
300

200

100

Reduced energy demand

143 49

173 213 Increased power consumption
133

High grad 100% electrified,
electrification  incl Hydrogen

www.nelfo.no
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Energy demand (kW)

Typical commercial Energy-efficient Energy-efficient Grid-interactive building
building building building with with energy efficiency,

solar PV solar PV and

load flexibility

;"I / h \ , = \ / = '\_\\\

/; / \\“\‘ , 7 ‘\‘\.
,-"'// ﬂ ,—"//.: A f \ \.H‘.‘u —
noon noon . noon/
@ nelfo

Source: IEA, 2022

www.nelfo.no
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Energy Live® 19,941\
News N

_* ABOUT US NEWS NET ZERC EVENTS MEDIA

Efficiency & Environment, Top Stories

European heat pump market
smashes new record

Nearly three million heat pumps were sold in 2022, accerding
to a new report

000

Dimitris
Mavrokefalidis

Tuesday 21 February |
2023

= HWVNeWws

60 million European buildings
predicted to be using heat pumps by
2030

22ND JUNE 2023 | BY HEIL MERRETT

Market analysis provided by the European Heat Pump Association predicts western

European markets will drive growth for low carbon heat if sufficient policy is in place

Industry projections suggest that up to 60 million heat pumps could be in use across the Europe by the
end of the decade with the right policy and incentives. The predictions have been made in new research
published by the European Heat Pump Association (EHPA) that highlighted the importance of encouraging
heat pump use across the UK and EU and addressing barriers such as the current operating costs of the

technology compared to natural gas systems.

The EHPA said aggregated research from its member organisations has concluded that half of Europe’s

building were predicted to be using heat pumps by 2030 to provide heating and cooling.

These prediclions would mark a significant increase on the 20 million heat pumps estimated to be in use
across Europe at present, with the potential for 43.2 million new systems fitted over the next eight years.

www.nelfo.no
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FIGURE 5 EU27 TOP 10 COUNTRIES SOLAR CAPACITY PER CAPITA 2022
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(© SOLARPOWER EUROPE 2022

@ nelfo

260 (152)
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=)

65 (35)
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\_ Watt/capita /

EU Market
Outlook

For Solar Power
2022 - 2026

www.nelfo.no
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FIGURE 3 ELECTRICITY GENERATION GROWTH RATE FROM 2021 TO 2022, BY TECHNOLOGY
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Kilde: SolarPower Europe: Global Market Outlook for Solar Power 2023-2027.

www.nelfo.no
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Outlook ¢

For Solar

2022- 2006 Power

LU blindsided by ‘spectacular’ solar rollout
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Kilde: SolarPower Europe: EU Market Outlook for Solar Power 2022-2026

Politico and EU NECP: National Energy and Climate Plans

www.nelfo.no
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FIGURE 5 SOLAR ELECTRICITY GENERATION COST IN COMPARISON WITH CONVENTIONAL POWER SOURCES 2023
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Kilde: SolarPower Europe: Global Market Outlook for Solar Power 2023-2027.
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Artisanal minsrs. work 5t & cobaft mine-pit in Tulwizermnbe, Katangs province, Democratic Republic of Congo

Why Won’t
Environmentalists Speak Out

Against Forced Labor For
China-Made Solar Panels?

Michael Shellenberger Contributor ©
“ﬁ‘ Energy
- . £
w

I rorite about energy and the environment.

America’s leading climate and environmental groups including

Natural Resources Defense Council (NRDC), Energy Foundation,

and Environmental Defense Fund have not responded to repeated
queries about evidence that China is forcing Uyghur Muslims to
choose between forced labor at factories which make solar panels
which all three groups promote, or being sent to concentration

camps.

www.nelfo.no
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&
a2\ U.S.Customs and
(%!ﬁ!j/] Border Protection

e/

Uyghur Forced Labor Prevention Act

It establishes a rebuttable presumption that the importation of any goods, wares, articles,
and merchandise mined, produced, or manufactured wholly or in part in the Xinjiang Uyghur
Autonomous Region of the People’s Republic of China, or produced by certain entities, is
prohibited by Section 307 of the Tariff Act of 1930 and that such goods, wares, articles, and
merchandise are not entitled to entry to the United States. The presumption applies unless

BE An official website of the United States government. Here's how you know ~

@ Homeland

Security

Heme » Topics » Trade and Econemic Security » Uyghur Forced Laboer Prevention Act» UFLPA FAQs

UFLPA Frequently Asked Questions

= Import ban in USA
Read the FLETF's Strategy to ¢ 0 0
Prevent the Importation of Goods from 21 . _Iunl 2022

Mined, Produced, or Manufactured

with Forced Laborin the People’s

Republic of China.

EU will propose ban on products made by forced labour, says EU

Commission President von der Leyen

% Secalltags
O e s e e e e
.3—_—_——“'“#
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P _
___ lle
[ ul i
/' REUTERS" World v Business v Legal~ Markets~ Breakingviews Technology~ Investigations More v
x - i
July19, 2022 China

12645 AM GMT+2
Last Updated 2 months ago

Allies seek to follow U.S. lead
on Xinjiang forced labor ban

-U.S. official

www.nelfo.no
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e Does both design and e Does parts of the PV ® Providing the PV system
installation of the PV system installation: e Designing the system

e Is responsible for the whole e AC-side e The Otovo model
PV system e DC-side o

Leasing
¢ Grid connection

e Reports to main contractor

@ nelfo

www.nelfo.no
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solcelleanlegg i landbruket 7

B relfs” 7 7

Guide: How to get
financial support

@ nelfo

J===
Avtalebetingelser ved

leveranse av solcelleanlegg
1il landbruksbygg

Guide: Terms for contracts
between farmer and EC

g nelfo

Guide: How to build a profitable
agricultural PV system

- . ‘

s
Informasjon til deg som
vurderer & investere i et

solcelleanlegg pa
garden

o vt b e, 1 e g et

@ nelfo noRg

Guide: What should a farmer know
before investing in a PV-system?

Key: A toolbox for the electrical contractor AND the farmer

www.nelfo.no
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Praktiske tips for montering av DC-brytere | solcelleaniegg

1. Monter DC-bryteren pa en ikke-
brennbar plate for 4 begrense skadene

[eR—
fra en eventuell ysbue med pifeigende
branntiiop. OCteyter
2 Kabler fores inn p4 undersiden av
brytesen for 4 hindre vann | 4 renne inn /a 2
3 Vurder 4 borre et ite hull p& undersiden
av bryteren, sk at vann fordrsaet av
kondens, kan renne ut P denne

Husk & ta hensyn U 1P-graden pi

bryterkapsiingen + =
4, For kadier med Ik polamet | samme

nippel s3 ou t3r en nippel med + inn og

« ut, samt en nippel med - ut 6g - inn

Vea 4 gjore det pé cenne méien hindrer du paraliellysbuer | & bevege seg langs kabiingen
5. Kjop DC-bryteren fra en an

jent leveranger med fagkompetanse pd egne produkler, og folg
monterngsanvisningen. T2 hensyn i mioer Som kan ha KOTosiv virkning pa bryteren

6. Tilpass DC-bryteren efter stamrelsen pa aniegget. Hvor mange poler som benyttes | bryteren og
spenningsnivdel pa systeme! er begge med pd 4 bestemme hvor hoy strem bryteren er
dimensjonert for 4 kunne bryte

7. Gien anbefaling il kunden om & befjene biyteren innimeliom for 4 oppretthoide

funksjonaliieten inne i bryteren

8. Serg for at alle tilkoblinger er istrekkelig skrudd fast, bruk gjeme moment og falg

produsentens anvisning

Mounting a DC-switch safely

@ nelfo

© nelfo

Teknisk veileder
- installasjon av solcelleanlegg

Guideline: How to install a PV system,
with chapters for different segments:
- Residential

- Agriculture

- Industry/commercial

- Off-grid

Labelling and
identification of a PV-
system

()

& nelfo

Documentation of a PV-system:
6 schemes that together fulfils the
requirements

Nelfo Dokumentasjon for

Solcelleanlegg

www.nelfo.no
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BATTERISYSTEMER
I BOLIGER

Brann- og elsikkerhetsveileder

Batteri
dsb = © nelfo g FRIS e s
Guideline: Designing and Digital folder: Information for the Documentaion guide: 4 schemes Signs: Examples for labeling a battery
installing a residental installer to give to the customer that together fulfills the system/battery room with/without a

battery system buying the battery system requirements PV system

@ nelfo

www.nelfo.no
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Off-grid (Hardangervidda)

Agriculture (Lake Gard)

@ nelfo

Parks (Sola Lufthavn)

Residental (Drammen)

www.nelfo.no
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Floating PV: Exploits the cold Nordic water to BiPV: Exploits the snow and the latitude for PVT: Exploits the heat from the solar modules
increase efficiency in the solar modules. Can reflecting light from the sun when its low on to increase the efficiency of a heat pump and
also be combined with hydro power. the sky to produce electricity during winter. the modules in itself.

www.nelfo.no

@ nelfo



@ nelfo

Exploiting a balcony in Germany for PV production

Combining vertical bifacial solar modules with green roofs for biodiversity
and water retention (Over Easy Solar, Norwegian Company)

www.nelfo.no
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