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New CHP+ concepts (Combined Heat and Power)
Integrated production adding value

Key rationale and potential CHP-integration opportunities

CHP is the most efficient way for
converting fuels to power and heat

CHP enables utilization of variety of
different fuels, waste and industrial
side products

Stable heat loads enabling better
utilization of assets

New business through wider product
range; new products in addition to
electricity, heat and cooling
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Recovered fuels/waste
Recovered heat

New sustainable solutions for
decreasing emissions by replacing
fossil fuels and further improving
energy efficiency

@doprym



TIOU komnaHuu Fortum,

paboTaroLime Ha BO30OHOBNAEMbIX NCTOY AN

Environmentally friendly
High fuel efficiency
High fuel flexibility

A key solution meeting increasing §
demand for heat and electricity in urban environd

Subsidies from power production (Green ce, |
Competitive ‘ )
Still unexploited potential (offers to other bUy
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Fortum’s investment programme
— Nordic region, Poland and Baltic countries

Project Electricity, Mw  Heat, Mw Commissioned
Olkiluoto 3, Finland 400
Swedish nuclear upgrades 290
Blaiken, Sweden, wind power 30
Refurbishing of hydro power 10 annually
Brista, Sweden 20 57 Q4 2013
(waste CHP)
Klaipeda, 20 60 Q1 2013
L {(nasiafitdP)
Jarvenpaa, Finland 23 63 Q2 2013
(biomass CHP)
Jelgava, Latvia 23 45 Q32013
(biomass CHP)
130 280 2016
Total ~950 ~500

1 @ doprym



FortumRecent investments in the Baltics in local fuel based

Tartu, Estonia bio/peat CHP 25 CHP Spirnu, Estonia bio/peat CHP 23
MWel/50 MWth since 2009 MWel/45 MWth since 2010
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Klaipeda, Lithuania WtoE CHP 20 Jelgava, Latvia gas CHP 4 MWel/4,7 MWth since
MWel/50 MWth, commissioning in Q1 2010

f)3 2013

.. and the sister plant in
Brista,

Sweden, Q3 2013 @ doprym



Royal Seaport of Stockholm —
A prime example of sustainable urban development

Vision
Royal Seaport — an international benchmark of
sustainable urban development

Mission and goals

Build 10 000 new apartments, 30 000 work
spaces and a wide harbour in 2009-25
Fossil fuel free-zone in 2030

CO,-emissions less than 1.5 tonne/person by
2009-2025 (currently 4.5 tonne/person)

Focus areas

Efficient use of energy
Climate-benign transport solutions
Life style -issues

STOCK

plais,

CLINTON

CIT[ES —INITIATIVE
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http://eurocities2009.eu/
http://ec.europa.eu/environment/europeangreencapital/index_en.htm

Flexible Energy — a research project for the
sustainable energy system of the future

Electricity, heat, cooling, and gas in one
integrated system where we always make
\ use of surplus energy

@doprym



Waste-to-energy

Over 35 year experience in using waste as fuel in heat
production.

Benefits for the city, i.e.

« Volume of landfill waste decreases even to 1/10

« Environmentally benign solution

» Local fuel solution, low transportation costs

* Negative fuel cost (gate fee)

» Decreased sorting and pre-treatment costs of waste

Tightening legislation / EU support for
EU directives for waste-to-energy plants
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1. Motpebutenn (AOCTYNHOCTb, Ka4€CTBO)
2. Okpyrawuwaa cpeaa
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Resource efficient CHP strategy going forward (CHP+)
Capacity optimization, customer confidence and new

products

“Open
district
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Resource efficient CHP strategy going forward (CHP+)
Improving customer relations — Open district heating

Key principles: I i sicns Key objectives:
F'—.J'-
Asset Improved
optimization and 4= g~ SeSSEEREE E competitiveness of
openess heat supply to network

(energy & capacity)

Improved customer
and consumer
confidence

kA B

Industry Server rooms Solar Local bio

Five offers to the heat market

» Purchases of heat that reduces variable cost and operating expenditure

» Recycling of waste heat

» Long-term rental of production units that reduces total cost/expenditure

» Joint venture agreements to build, own and use regional production plants for base load
» Providing historical and real-time smart meter data for IT-based hardware and software

19 Next generation F
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Resource efficient CHP strategy going forward (CHP+)
New products — Pyrolysis oil production

Joensuu demonstration plant (50,000 tons/a)

*  Globally first CHP-integrated pyrolysis plant in commercial size
+ Construction on-going
+ Planned commissioning Q4/2013

20

Next generation
energy company

@Fortum



The Fifth
Northern Dimension Forum

Olga ANIKINA

Associate, Baker & McKenzie

Recent Changes in Russian Laws on Power
Sector
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Waste to Energy — Waste to Incineration
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Practical Issues of Adopting and Using
tariffs. The Protection of the Property
Interests of Economic Agents
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Modern Information Technologies for
Power Plants



QAHTECROM

COBPEMEHHDIE
UHOPOPMALMUOHHDIE

TEXHO/I0TMU ANS NPEANPUATUIA
SHEPTETUKM




3A4YEM COBEPLLUEHCTBOBATb UHPOPMALMNOHHbIE TEXHO/10I'n1N2

IHHoBbimenne 3¢pPeKTHBHOCTH COBPEMEHHBIX NMPEANPUATHNA HEBO3MOXKHO 0e€3
BHEPeHUS HH(MOPMANMOHHBIX TEXHOJOTHMH. JTO CHUKACT M3IEPKKH,
MOBbILIAET yIpaBJIsieMOCTb, aesiaer NpeAnpUATUSA 0oJiee
KOHKYPEHTOCNIOCOOHBIMH, M B KOHEYHOM HTOre¢ NPHUBOAUT K IMOBBIIICHUIO
Ka4yeCcTBAa M ONNTUMM3ANUM CTOMMOCTH NMPEI0CTABIAEMbIX YCJIYT.

Ipexae Bcero, 310 Kacaercsi TAKMX CHCTEM, KaK KOMILICKCHAs cCHCTeMa
ynpaBjenusi unpeanpusituem (ERP), OuwaiaumHr, o0mauyHble BbIYMCIEHUS,

NPOTUBOACHCTBUS  KOHKYPEHTHOW  pa3BedKH, 0e30IMacHOCTH  00bEeKTOB

IHEPreTHKH.

RUHTECKOM




TexHo/10ruK, CHUXKaKoLLUe U3AEPKKHU

1. Bueapenmne ERP cucrem

2. BHenpeHue OMJUIMHIOBBIX CHCTEM

3. Hcnoab3oBaHue 00JIa4HBIX TEXHOJIOT Mt

4. TlpoTruBoaeiicTBHEe KOHKYPEHTHOW pa3BeaKe

5. be3onacHOCTh 00bEKTOB IHEPreTUKH



ERP

Pesyabrar ot BHenpenuss ERP-cucTemMbl: BO3BMOXXHOCTH MOCTOSTHHOTO KOHTPOJISI pYKOBOAUTEIEH 3a
IPOU3BOIUTEIHLHOCTRIO MOIPA3/ICTICHUN U KaXI0TO COTPYIHHUKA B OTIEIBHOCTH, COOJIIOEHUEM CPOKOB BBITIOTHEHUS
paboT, yBeJIMueHUE CKOPOCTH U KauecTBa pabo4rX MPOLIECCOB, HUBEIIMPOBAHUE OIIMOOK U PUCKOB, BEI3BAHHBIX
4eJI0BEYECKUM (PaKkTOpoM, OBICTPOE U JIETKOE BHECEHUE U3MEHEHHI B aBTOMAaTU3MPOBaHHBIE pabovre MPOIECCHI pU
U3MEHEHHUH 3aKOHOATeNIbCTBA, IPABUJI U PEITIaMEHTOB BBIMOJHEHUS PabOThI, (HOPMUPOBAHUE OTUETHOCTH IO
Pa3IMYHBIM [TapaMeTpaM.
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TexHoAOrMu, CHUKaLue UsaepKKu

ABTOMaTU3UPOBAHHAS CUCTEMA PACUYeTOB (OUJUIMHT) U CUCTEMA aBTOMATU3UPOBAHHOIO KOHTPOJIA U
YIOPaBJICHUS IEKTPOIHEPTUEH, OCYIIECTBRISAIONINE A00HEHTCKUI yUeT, y4eT NOoTpeOIeHHs, yUeT orar
U paboTy C TOJDKHUKAMU, aHAJIMTUKY U CBOJIHYIO OTYETHOCTh. [103BOJISI€T MOBBICUTH ONEpallMOHHBIE
JOXOJIBI.
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O6/1a4Hble BblYUC/IEHUA

Cpena o0auHbIX BBIYMCICHUHN, KaK eUHAs KOpIIOpaTuBHAs MHGOPMAIIMOHHO-KOMMYHHUKAITMOHHAS
miargopMa, BKITFOYAIONAs COBPEMEHHYIO CETh CBSA3HU U IICHTPHI 00paOOTKM JTAHHBIX, HAa 0a3e KOTOPHIX
CO3/aeTCs CUCTEMa KOPITOPATUBHOM TeNe(pOHUH B BUACOKOH(DepeHIIcBs3u. [103BOISIET CyIIeCTBEHHO TTOBBICHTD
YIPaBISIEMOCTh MPEANPHUATHS, KOHTPOJIb 32 paO0YNM BPEMEHEM, COKPATUTh HEMPOU3BOACTBEHHBIE U3/IEPIKKH,
CBSI3aHHBIE C MTOE3IKAMHU COTPYIHUKOB.

RUHTECKOM




MpoTuBOAEICTBME KOHKYPEHTHO pa3sBeaKe

Cucrema TPOTUBOJAECHCTBUS KOHKYPEHTHOM pa3BeAKd M HMH(MOPMAIMOHHOM OE€30MacHOCTH,
oOecrneunBaromias OOHAPY)KEHUE M 3allUTy OT YHUYTOXKCHUS, HCKAXEHUS U XUILCHUS
YyBCTBUTEIbHOM  MH(OpMaALMK, TPENAOTBpAILlEHUE I[epexBaTa YIPaBICHUS  CHCTEMaMu
OpEeANpUsITUS, 3alIUTy OT KHUOEpPIPECTYNHUKOB W HEJOsUIbHOrO mnepcoHana. llo3Bomser
3aIUTUTBCS OT COBPEMEHHBIX YIPO3 CHUCTEMaM YIpaBiCHUS NpPENNpUsTHEM, Tpedyercs B
COOTBETCTBUU C 3aKOHOAATEIILCTBOM. AyIHT ypoBHs HH(OPMALMOHHOIH

0e30MaCHOCTH NpeANPUATHSA

IlpoTruBoaencreue
KOHKYPEHTHOM pPa3BeaKe

HeuTpaausauus BbIIBJCHHBIX YIPO3,
CO31aHHe CHUCTEeMbI 3aIUTHI HHGOPMALUH,
yCTpaHEHHUE NOCJAeACTBUH

TexHu4yeckoe CONMPOBOXKIACHUE CPEACTB
3alIMThl HHGOPMALMHU € HEJbI0 MOIEPKAHUA
3aIaHHOI0 YPOBHA UMH(POPMALIMOHHOH
0€e30MaCHOCTH NpeANnPUATHS

.
——
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Be3onacHOCTb 06 EKTOB SHEPreTUKHU

Cucrema oxpanbl M 0e30MacHOCTH OOBEKTOB M Tpou3BOoACTB «be3zomacHoe mpeAanpusaTve», BKIOYAIOIIAS
BUJICOHAONIONCHNE U BHJCOAHATUTUKY (ABTOMAaTHYECKOE BBISIBICHHWE OMACHBIX CUTyallud, OECXO3HBIX MPEIMETOB,
B3aWMOJICHCTBHE C MPABOOXPAHOW U TP.), CUTYyallMOHHBIC IICHTPHI YIPABICHUS, B TOM YUCJIC B KPU3HCHBIX CHUTYAIMSIX,
CBSI3b M KOOPAWHAIMIO JEATENbHOCTH Cayxk0. [lo3BonseT CyliecTBEHHO MOHU3UTh BEPOATHOCTH aBapHii, IWBEPCHl,
OLIMOOYHBIX IEHCTBUH MEepCOHANIa, MUHIMHU3UPOBATh MOCIEICTBUS HEIITATHBIX CUTYAIIH.
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PE3IOME

*  CHIXEHHE U3JICPKEK U MOBBIIICHUE YIIPABISIEMOCTH — Iy Th K MOBBIIICHUIO
3 (PEKTUBHOCTH NPENPUITUN SHEPTETUKH.

* Bxeapenue HOBbIX HH()OPMAIIMOHHBIX TEXHOJIOTUNA — MTyTh K CHUKEHUIO U3JIEPHKEK.

Ob6ecneuenne nHGOPMAITMOHHONW 0€30MaCHOCTH — MY Th K 3aIlUTE OT MOTEPh.

* IlpaBwibHasg uHdopMaTU3aIs — BHITOHA, HEMTPABWIbHAS, KyCOUHas — OTacHa.
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