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Ponb YacTHOro cekropa

Management and Operation of Energy
Systems. The Role of the Private Sector

LleHTpann3oBaHHOe TennocHabXeHwue:
ONbIT CKAHOAWHaABCKUX CTpaH

District Heating: Nordic Experiences
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Development in GDP and gross energy consumption in Denmark
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DH - Energy sources — 2000/2001

|NORTH SEA
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e P N S T 50% of all space heating is DH
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@ Waste incineration

0O Surplus heat from
industry

O Biomass
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@ Qil / naturalgas (HOB)




OcHoBHble xapaktepuctukm UT B JaHun
Basics for DH in Denmark

Customer owned
Non-profit

Design and operation
optimised based on society
criteria

Open administration
Company empowerment

Tariffs monitored and
approved by a government
committee

[MpuHaonexmnT noTpebutensam
BecnpnbbinbHas

KoHCTpyKuus n akcnnyaTayus
ONTUMN3NPOBAHbLI HA OCHOBE
Kputepmes obLiecTsa

OTKpbITOE
agMUHUCTPUPOBaHME

[lepegayva nosiHOMO4YUN
KOoMNaHun

KomuteT npaButenbCcTBa
BeOeT MOHUTOPUHT U

yTBEpPXOaeT Tapudbl



MyHUuMnanbHoe saHepreTnyeckoe

nnaHnpoBaHune B [laHnn
Municipal energy planning in DK

3al'lnaHMpOBaHHble NnokKa3aTtesim no Kateropusam AoOoMOB
Planning figures for house categories

[oma Ha ogHy cemblo | One family houses 6-12 MW/km?

[oma Ha Heckonbko | Multi family 15-25 MW/ km?
cemMen houses

bnoyHble goma Block houses - 30-40 MW/ km?

LleHTpbl ropoaos

| Deénse-city centres -
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JHepreTnyeckoe nnaHMpOBaHMe
Energy Planning <

CucTteMHbIe nNnaHoBbIe NoKa3aTesiv no
TenJfIoHanpsAXXeHHOCTU

System planning figures for heat density
UupuBunayansHoe Individual < 20 MW/Km?
oTonsieHne heating

Cuctembl Gas supply > 20 MW/km?
ra3ocHabxeHus Systems

Cucrtembl District > 30-45 MW/km?
LleHTpanu3oBaHHoro | Heating

TennocHa6XeHus systems




LleHTpann3oBaHHOe TennocHabxeHne B KoneHrareHe
District Heating in Copenhagen
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Tennoeagd Harpyska B TedeHue roga

Heat load during one year

[ponasoacTBO Temnna, nprmep TVIS 2002
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Obuwaa cxema cuctembl LT

DH principal outline of system
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HacocHasa ctaHuua
Pump station
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Improved operation

yJ'Iy‘-ILIJeHl/Ie IKCMJ1yataumnn

-ideas and measures for the DH company
-ngen n meponpuatma gna UT

Focus on water quality

Leakage monitoring and
detection

Infrared leakage detection
Pump operation
Preventive maintenance

Heat accumulation (combined
operation)

Training of staff
Benchmarking

AKLEHT Ha Ka4yecTBe BObl

MOHWUTOPUHI 1 OOHapYXEHUE
yTeyek

NHdpakpacHoe obHapyXeHue
yTeyek

PaboTa HacocoB

[MpeaynpeguTtensHoe
TexobcnyxmBaHme

HakonneHne Tenna
(koMBUHMpOBaHHasA
aKkcnnyaTtaums)

Oby4eHne nepcoHana
CpaBHeHMe nokasareneun




YnydlleHune aKkcnnyaraymm

PaboTta HacocoB
Improvement of operation Pump performance

NMpuHuMn paboTbl Hacoca ¢ perncTpaumen IKcnnyatauum —

npumep

Principle of pump performance with operation registrations — an example
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OnTuMmnsaumna akcnnyaraymn

NHdopakpacHoe obHapyXeHne yTevek

Optimisation of operation - Infrared leak detection
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HakonneHwue tenna

Heat accumulation




YnydlleHune aKkcnnyaraymm

-Mepbl , CBA3aHHbIE C TEMMEpaTypon obpaTHOM

BOAbl OJ151 NOTpeduTenen
Improved operation -return temperature measures for customers

Tariff system incentives
— At payment

— m?3 payment

— peak load payment

Control valve for return
temperature

Requirement for hot tap
water accumulators

Information campaigns

CTmMynbl cucTeMbl TapudoB
— At nnartex

— M° nnaTtex

— nnaTex no NUKOBOU
Harpyske

KOHTpOnbHbIN KnanaH ans
perynmposaHna Temneparypsbl
obpaTtHOW BOAbI

TpeboBaHua ans
noTpebutenen ropsiyen soabl

NHdopMaUNOHHbIE KaMMaHWK



YnydlweHune aKkcnnyaTtaymm

MHd)OpMaLI,I/IOHHaFI KaMlnaHnAa Nno BHYTPEHHUM CNCTEMaM Y
notpebutenen Information campaign internal consumer installation




YnydlleHune aKkcnnyatauun

BHYTpeHHME cnctembl noTpedbuTenen, CHUXKEHue
Temneparypbl 0bpaTHOM BOAbI
Customers internal system, reduced return temperature
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YnydlleHune aKkcnnyaraymm

NMHdopmMaunoHHas KamnaHus No cbepeXxeHnto SHEPrnm
Information campaign for saving energy

=T

Ona cHOBa 3a0bL1a %
3aKPBITh JBEPH!




YnydlleHune aKkcnnyaraymm

NHdopmMaunoHHas KamnaHus No cObepeXxeHnto SHEPrnm
Information campaign for savmg of energy




YnydlleHune aKkcnnyaraymm

NMHdopmMaunoHHas KamnaHus No cbepeXxeHnto SHEPrnm
Information campaign saving energy




YnydlleHune aKkcnnyaraymm

|/|HCbOpMaLI,I/IOHHa$'-I KaMnaHn4a no CHUXeHMo TemMnepartypbl
O6paTHOI7I BOObI Information campaign for reduced return temperature

QGD

S ny4dme npoBepro
TEPMOPETYIUPYIOLINAI
KJIaIlaH




YnydlleHune aKkcnnyaraymm

NMHdopmMaunoHHas KamnaHus No cbepeXxeHnto SHEPrnm
Information campaign for saving of energy




YnydlleHune aKkcnnyaraymm

VlHCbOpMaLI,I/IOHHaFI KaMnaHn4a no CHUXeHMo TemMnepartypbl
O6paTHOI7I BOObI Information campaign for reduced return temperature




YnydlleHune aKkcnnyaraymm

MHdopMaunoHHas KamnaHusi No cbepexeHnto IHepPrm
Information campaign for saving of energy




YnydlleHune aKkcnnyaraymm

NHdopmMaunoHHas KamnaHuss 06 0CBeAOMIIEHHOCTH
I'IOTpe6I/ITeJ'IeI7I Information campaign about consumption awareness

Ecnu 51 6yiLy peryispHo ™
CMOTPETH Ha CUETUHK, 5
Oymy mydiie
KOHTPOJIMPOBATh
MoTpeOICHNE




YnydlleHune aKkcnnyaraymm

NHdopMaunoHHas KamnaHusl No AHEProcoepeXxeHunto n
BbIrOOAaM Information campaign about energy saving and benefits

CToMMOCTb OoTOnNNneHud



YnydlleHune aKkcnnyaraymm

NMHdopmMaunoHHas KamnaHus No cbepeXxeHnto SHEPrnm
Information campaign for saving of energy







YnydlleHue akcnnyaTtauun

|/|HCbOpMaLI,I/IOHHaFI KaMrnaHunsd no CHM>XeHU TemMriepartypbl
O6paTHOl71 BOObl! Information campaign for reduced return temperature
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