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Norsk Enerqgi

* Industry association established in 1916
« 80 experts with BSc, MSc and PhD

- Consultancy, engineering services, analysis
and training

* Independent from equipment suppliers and
manufactures

*  90% of turnover from private industry

* 10 % international projects unded by
Norwegian government and IFIs
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Norsk Energi’s environmental profile

O Environmental advisory

O Climate mitigation advisory

) } ) . Aker Kveerner —use of biofuel for CO2
New directives, applications for capture at Karstg - 15 MW boiler plant

environmental permits
Environmental impact assessments
Air emissions dispersion models
Environmental audits

Climate related studies
GHG accounting

CDM and JI,PIN and PDD
GHG emissions factors
Black carbon management

International climate mitigation, Capacity building and development of climate
energy efficiency and renewable projects In\SSIE

energy projects NORSK @))) ENERGI




Decarbonisation of alr emissions
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Carbon Capture and Storage (CCYS):

Technology that according to the IEA may reduce the
emissions by 28%

CO2 can be captured both before and after
combustion of fossil fuels by means of membranes

CO2 can also be captured from both power
production and at refineries using nanofiltration.

Captured CO, can be stored in geological
formations, in the same way as oil and gas has been
stored for millions of years

Norsk Energi deliveres now research for CO2
capture at Norcem (Cement factory)
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District heatin
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17 consultants works with district heating projects.
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Boiler houses on biomass

100 MW bio oll boiler into the 56 MW wood powder boiler at

building at Rodelgkka Haraldrud varmesent@))
ORSK ENERGI



Skgyen heat pump
central

« District heating central built in the
mountain at Skgyen

* Municipal sewerage as heat source

« Total installed capacity: 26,4 MW

* Pump no. 1: 18,4 MW
(biggest in Norway)

* Pump no. 2: 9,2 MW
* Fully automatic, remote controlled

* Only one operator checks in daily
or every second or third day.
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Akerhus Energy park

Cooperation with
university

Akershus Energy Park

Energy, research, education

Cooperation with

Solar research institution

heating

@“0: Heat
|

pump

1200 m3 :
Bio gas

accumulation +  from land fill The heating central is remotely controlled

tank , TR 24 hrs

® Bio oil as peak
and reserve load

KILDE: Akershus Energi
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Utilization of solar energy in district heating?

Country First Oper.

Sweden 1979 22

Germany 1993 18

Austria 1995 14

Greece 1986 14

Spain 1999 13

Denmark 1988 10

The Netherlands 1985 8
Switzerland 1995 7

Italy 2002 3

France 1999 3

Poland 2004 3

Others 2000 4 1
Total 119 12

NORSK ) EN ERGH



District heating — coming future vision

Waste heat recovery
from power plants,
solid waste
combustion facilities,
redundant heat from
industry

District
Renewable energy .
generation heating
from biofuels and heat-

Heat to

pumps based on waste customers
water treatment, seawater /
and groundwater l

Fossil fuels - Heat losses
to cover peak demand
and reserve of capacity
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Waste heat recovery from metallurgical furnaces

Reduction
agent
117%

Electric
power
100%

Chemical and sensible
energy in the product

Furnace

104%
Loss in hatch, Loss in
pot, shield etc. t2h191";35t9 gas
e o Energy in cooling
water, loss in turbine
: and generator
- Turbine -
Boiler and 56.7%
generator Electric power
Energy in Energy prodtlctlon
waste gas taken up 24.2%
to boiler in boiler
102% 80.9%
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Finnfjord AS — world’s largest heat recovery project from
FeSi - production

__ WE GOT THE .

POWER

VI BYGGER VERDENS MEST
ENERGIEFFEKTIVE SMELTEVERK! 114

Som Notges siarste industrieiie genvinningsaniegg
vil vi gleavinne 340 GWh eloktrisk kraft

Detie tisvare: ogt drige braMDenover ts JJ D00
Rutholdninger, efier procudsonen W ot havt ARIkrdfvent

Myl denre bratmengcen P proSIRen Iv BUSRTIN whe
ot g et UnsSipp P& 42 P00 tenn COZ "

FERDWGSTRLELSE

. NOVEMBER 2012

enova

www finnfjord

- Ca 100 MW avgasskjel
-Ca 40 MW turbin
-Potensial for 340 GWh
elproduksjon
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Reference project — Finnfjord, Norway

» Heat recovery from 3 FeSi-furnace

« Use of steam production cooled canals close to the furnace

» 2 boiler for heat recovery the flue gas

» Total heat recovery approximate: 115 MW

« Designed for power production and steam supply to consumers
« Steam turbine size: 40 MW
* Investment 770 mill NOK

« Start up October 2012.




Chemk (Cheljabinsk, Russia)

» Heat recovery from 1 FeSi-furnace

* Smoke tube boiler

» Total heat recovery approximate: 12 MW
« Supply superheated steam to consumers
Finish engineering of the plant Q4 2012
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Norsk Energi’s International Projects

NW-Russia bioenergy

PDD Strezhevoi power plant

Tadsjikistan small hydropower

Ukraine EE programme

Georgia CDM, small hydropower

Azerbaijan EE building sector

Armenia CDM, small hydropower

Bosnia CDM district heating sector
Serbia, EE projects _ ®
' o
e

Macedonia IPPC, haz. waste

China WHR ferroalloy industry

South Sudan, energy policy advice

=
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Solar energy for 5 remote settlements in
Karelia

Photovoltaic (PV) modules

T T 7T T (7T (T (777

Panel of

& fuse box
o start / stop
Invertor & general ’I I-
system
\| ©oc ‘
|

T Diesel g

Batteries =
pack

Charge controller Remote monitoring system

1] 2| 3| |

Power consumers /

3 phases - 380 V

||}—
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Wind-diesel and biomass gasification —
Archanglesk region
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Calculation of solar energy potential

for quick project identification
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Calculation of the solar PV energy ouput of a photovoltaic system

PHOTOVOLTAICS

P = Place Baku
January February

September October
Calculation of energy ouput of a solar heating system
|4 = Total solar panel area (m7|

= o) s i SOLAR HEATING

| c = Mode of consumption and

E = Energy
solar panel yield (%)
PR = Performance ratio, coeffic

Detailed losses calculation NORSK @) ENERGI /I REA
L= Inverter losses (6% - 15%: Ll ENERGI» MILI® » SIKKERNET LRt
[TL = Temperature losses (5% -
Pc = power losses in cables (2

Other = dust, snow, weak irrad {5

53 |M$Mmudlnmmm

54

85 W = Aver. 1 consumption during the day time (kWh per day)

56 Pe = Annual power consumption during the daytime (kWhlyear)

57 = Quantity of power to be replaced by the photovoltaic system during a year Wh-season

58 Lt = Expected utilization rate of solar modules (%)
59 Pr = Monthly breakdown of pawer to be replaced by the photovoltaic system (kWh - montl

Photovoltaics | Source information | Solar Heating




Solar calculator — interest in Norway
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Utslippsmalet for nitrogenoksider nadd i 2013

Utslippene av nitrogenoksider (NO,) gikk
ned 5 prosent i 2013, og reduksjonen fort-
satte dermed fra foregiende ar. Utslippene var
innenfar det nivist som Norge har forpliktet
seg til i internasjonale avtaler, viser endelige tall
fra Statistisk sentralbyra (S5B) og Miljedirekto-
ratet. At vi har klart & nd NO -malet tilskrives
farst og fremst NO_fondet. Beregningene viser
3 reduserte utslipp av svoveldioksid (50,),
karbonmonaoksid (€0, ogsa kalt kullos) og
flyktige organiske forbindelser unntatt metan
- (NMVOC). Utslippene av ammaniak (NH_} er
derimat uendrede fra 2012.
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Eullffandifanbeidet
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PHOTOVOLTAICS

€LsE
cisrer st cokiorgacsarbed vad dst tekriske univer-
sistst Chamers | Gatsoorg Bt av hovedrseuta-

1‘: fens or 3t dst 5ynes 3 e lennsom: & Fedctie

fismuarmeprocksionen | Europas bysr, sisr Uiban
Persacn t neitsisdst Chaimers insids.

Kostnadsefiektiv
Perszcn, com har forsist pA famiams og femie-
g ovee fisrs &, formvarer sin auhanding -Disiict
heting in féure Burope — Modsling sxpansion
potsnsais and mapping hest synegy rsgions ved
Chaimers 8_ januar. Uigangspunidst for avhand-
irgen ar & 28 huercan spllvame fa kaerc

il ha st mindis vamsbehor o
forch befkringsn i bysns sl i g
gen nasonaks befokningszknngd

— St arwet i meultat e 2 det
=n pliskeig geogmick oversnssis

Energikalkulator for

Azerbaijan

Azerbaijan er et solrikt land, og
mange byggeiere er interessert i
& vurdere installasion av solvar-
me-paneler eller solceller for elek-
trisitet. Men det kreves imidlertid en
viss ekspertise for 3 bestemme den
optimale dimensjoneringen av slike
systemer, slik at man oppnar mest
mulig varme eller elektrisitet til lavest
mulig kostnad. Bade for solvarme-
anlegg og salcaller (photovoltaic) vi
man gierne finne ut:
* Hvar mye varme eller elektrisitet
vil panelene eller solcellene gene-
rere prk

solenergikalkulator som gjer det
mulig for en bruker raskt og enkelt
4 estimere de viktigsts parameter-
ne i et solsystem, enten det er for
stramproduksion eller oppvarming.
Brukeren kan raskt vurdere bide
teknisk og ekonomisk gjennomier-
barhet av & bruke solcellapaneler og
1 eller varmepaneles, skreddersydd
for ulike typer bygninger. Ved 3
endre egenskapene til systemet, kan
en optimal konfigurasion og oppsett
av utstyr etableres, og inntekter og
kusl.nader kan estimeres.

er utviklet ved

+ Hvor mange paneler kan man
plassere pa taket?
+ Hvordan vil varmeproduksionen

hpelp av kiimadata for Republikken
Aserbajdsian og e nd overlevert
v.iI den lokale Renewable Energy

eller nen variere

3 NORSK ENERSI 12018

over dret?
Ha i bostadene og besgare

Nmsk Energi har utviklet en online

Agency. Arbeidet er
hnarmerl av det norske Utenriks-
departement innenfor rammen av
prosiektet «Brekraftige bygninger
i Aserbajdsians.

NORSK())) ENER




Thank you for your attention
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