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Energy efficiency for climate Tﬁh Meontain

 To meet the new EU 2030 climate target, energy

o efficiency needs to be prioritized. To increase the effort,
the European Commission put forward, in July 2021,
COM(2021) 55 final a as part
of the package * :

Proposal for a

DIRECTIVE OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL

 The pact proposes that administrations recognize that
o heat is a source of energy and worth using, even if the
infrastructure to do so requires investment.

on energy efficiency (recast)



https://ec.europa.eu/info/files/amendment-energy-efficiency-directive-implement-ambition-new-2030-climate-target_en
https://ec.europa.eu/info/strategy/priorities-2019-2024/european-green-deal/delivering-european-green-deal_en
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ﬂ  The Norwegian government is currently evaluating

DET KONGELIGE

O 06 EX I IRARTENET regulations that exceeds the EU directives
« Power plants, industrial plants, energy production
plants and district heating/district cooling networks
with more than 20 MW of total heat output, i.e. all,
gas and bioenergy, etc., shall be covered by the
e g obligation to perform cost-benefit analysis.

Vedlagt er heringsnotat om endringer i energiloven om krav til kost-nytteanalyser for

utnyttelse av spilivarme fra termiske kraftverk, industn, datasentre og andre anlegg

| trad med Granavoldenplattformen forbereder Olje- og energidepartementet mnlemmelse av

e e e e « In addition, the Ministry proposes that new data

energibruk har veert pé horing (november 2018). Dette er en tilleggshoring for 4 kunne

ajennomfore krav i direktivet til 4 gjere kost-nyttevurdering av utnyttelse av spillvarme. Ce ntreS With m O r-e th a n 2 M W tota I e I eCtri Ca | powe r,

Departementet foreslar nye bestemmelser i energiloven som palegger de som planlegger &

drive, eller foreta omfattende (vesentlige) opparaderinger av visse energi- og industrianieaa, d th f - | - t : H t h th 2 O M W t t I

& giennomfore en kost-nytteanalyse av utnyttelse av spillvarme. Kost-nytteanalysens skal a n O e r a CI I I e S WI I I l O re a n O a

sendes inn til godkjenning hos myndighetens, og at det skal vaere forbudt & bygae . . .
anlegget/foreta oppgraderingen for godkjenningen foreligger. Videre foreslar departementst I t I h I d b d b th b I t

en hjemmel til 4 palegge at anlegget skal bygges eller oppgraderes slik at spillvarmen e e C rl Ca pOWe r, S O u e Cove re y e O I g a I O n
utnyttes, der fordelene med dette er starre enn kostnadene

D to carry out cost-benefit analysis for submission to

energiproduksjonsanlegg og flemvame- og flernkjelenett med mer enn 20 MW samiet tilfort .

varmeeffekt, det vil si olje, gass 0g bioenergi mv., skal omfattes av plikten til & utfere kost- th I t th t f I
nytteanalyser. Plikten utleses ved planlegging av nye anlegg og omfattende oppgradering av e re eva n a u O rl y O r a p p rova -
eksisterende anlegg. Med omfattende oppgradering menes en oppgradering hvor

kostnadene er hayere enn 50 prosent av investenngskostnadene for et nytt sammenlignbart

anlegg




What challenges do we have? @} Mountair

e Data centers produce low grade heat

Figure 1: Unrecovered Waste heat in different hot side temperature ranges {Industrial Sector)?

e Data centers tend to use indirect air-air cooling e
solution T 900 1 m Waste Heat (T.=25°C)
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e Challenges in getting value for all parties www.nextbigfuture.com



Energy efficiency for climate
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Vannbaren kjeling/oppvarming
Store krafimengder

Organisk matriale
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The ambition is to build a
truly circular economy

The economy uses
traditional waste to create
opportunity and reduce
emission

- Data center

* Hydroponic farming
« Biogas plant

* Onshore fish farm

« District heating



Water
Cooling

Energy Efficient Cooling
Solution
DC1 - Stavanger

Fjord/seawater cooling solution

* Securing ultra-low PUE
Threshold fjord and stable water
temperature all-year at 8°C (46 F)
Water inlet at 30 m (300 ft.)

* Minimizes algae production

and secure ample access
Full recycling through closed loop
system

* No water use
Tide/gravity

* No energy usage
3 kW of power gives equivalent of

Green .
il Mountain

Titanium

Out at ‘g“‘q‘

30 m
(100 ft)

Fjord/seawater
cooling

8°C (46 F)

Intake:
100 m
(300 ft)

Heat

Exchanger

Data room
In-row
coolers

- Robust and highly efbcient cooling

= (N+1) + (N+1), Active + Active
- Fully redundant - no OSingle Point of Failure
- Precision cooling used in data rooms,

hot aisle containment




Circularity put into a system @ﬁ} Mountair
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Kalberg

Oppsummering
Sommerprosjekt 2021

Tobias Haukeli Skretting, Ida Vinningland

Hakon Broch, Chiona Chirico, Agathe Bjelland Eriksen,

————

5 master students spent the summer to
investigate and evaluate how a data center at
Kalberg could create new business
opportunities based upon the residual heat
from the data center

A follow-up from last year where 5 new
students did the same assessment

Thorough evaluation of the different
challenges and opportunities



The Eco System

Waste heat
Cooling from fjord
co,
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Biogas plant B e

————

e Agriculture is responsible for 8.8%
of the CO? emissions in Norway
e Use the cow manure to produce

methane =7
Vann v/ 37°C f ’
L O u tp Ut ’ 4 Karbondio ksid
|
Organisk rest g
o Methane — Gas power plant e 5% Biorest >

o  CO?%bio rest — Greenhouse



Greenhouse @_} Moontain
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e Adds additional complexity to secure
win-win scenarios

o  Agreenhouse needs light, heat and CO?

= 50.000m?
Biorest
e 316kWh/m2~ 1.8 MW — S vinger
Karbondioksid & ,.f..‘ AN . _’
© H € at 0 ’ 4 5 M W Overskuddsvarme il '

v/20-24°C

o Light 1.35 MW

e 2500 tons of CO?

° Output

o 400 tons organic waste



District heating M con

e Use the heat from the datacentre into a
district heating infrastructure

e Challenges

o Low grade heat from the DC
Heat pump

o  Temperature of the water has to be increased

u Currently fossil fuels is widely used to increase the heat
in Norway

° 50-75% of the current mix is delivered by fossil
fuels (a challenge that needs to be resolved)

o  High investment cost

10MW
b
o  Lack of infrastructure in Norway Low Temp Side T, W

u We should challenge the government



Tuna farming M con

e Tuna needs seawater with a temperature
between 24-26° C

e An onshore fish farm has a potential of
producing 1000 tons a year

e Tunais expensive and in 2019 a record price
of NOK 26 millions was achieved for a fish
weighing 278 kg.

e Output

o  Fish sludge



Energy efficiency for true climate benefit ﬁh -

Vil varme oppdrettshummer med Datasels!(ap og sjematselskap skal
energi fra datasenter samarbeide

Det norske datasenterselskapet Green Mountain og Norwegian Lobster Farm inngar et - Dette er Virke"g en Vinn-vinn-|gsning, sier Hima Seafood-sjef Sten Falkum
om samarbeidsplanene pa Rjukan.

samarbeid. Energi fra datasenteret skal varme opp et landbasert oppdrettsanlegg for
porsjonshummer.

TENKER NYTT: Green Mountains datasenter pa Rjukan




Lobster farming at one of our new sites

Potential of producing 900 tons of lobsters annually

Needs a seawater temperature of 20° to optimize
production

Reduced the time to market for plate size lobster
from 60 to 18/24 months

The need for energy if you only have access to 8°
seawater equals 30 MW, with the use of a heat pump
this can be reduced to 6 MW (80 % reduction)
Output

Provides 360 tons of fish sludge

o

O

According to NIBIO, mixing in 20% of fish sludge
in a biogas facility will double the production

O

Green
~|=3 Mountain

- : s
5 0% f
4 ‘v‘(\ S f
- s '
™ \."fk



Trout farming at DC2 Telemark @r Mountain

————

e HIMA seafood is planning a production facility
with an annual capacity of 9000 tons

eNeeds fresh water at 12 - 15°

o Heating during winter -> GM cooling needs
will be reduced improving the efficiency

o  Cooling during summer? -> GM can
cooperate with HIMA to improve the
efficiency

e Energy need of 7.3MW



Opportunities JE% el

e Our ambition is to create value for all parties
e Identify all opportunities at our locations
e Our experience is that fish farming is one of the best sources of our waste heat

e We believe that more innovation is needed for other areas to make them commercial
viable
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for your attention




