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The Carbon Trust works with governments, multilateral organisations,
_—— businesses and the public sector, helping them contribute to and

CARBON henefit from a more sustainable future
Carbon Trust paboTtaet c opraHamm BNacTu, MeXXAyHapoAHbIMW OPraHM3aLUAMM,
npeacrasuTenaMmn 4aCTHOro U rocyaapCcreeHHoro CEKTopos 3IKOHOMUKU, NoOMoraa M 1 8
BHECTU BK/Z1a4 U n3BJsiedb Bbirogy n3 AoCtnxeHua 6onee ycmﬁqwaoro 6yp,yu.|,ero

TRUST

BOCEMHAAUQATb /1IET
mexagyHapoagHoro
onbITa

30+

KOMaHAa 3KCnepToB
COCTOUT n3
npeacraBuTenemn
6onee 30 rocyaapcTs
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eighteen years of 4 over 30 nationalities working across paboTa Ha NATU
global experience | on our expert team five continents KOHTUHEHTaX




Investing in energy efficiency delivers significant value. However, most businesses

——— have not had an energy audit within the past 5-years, or, more commonly, ever...
CARBON WugecTnuum B nosblweHUe 3HeprodPpPeKTUBHOCTU MPUHOCAT 3HAUUTENbHYIO BbIroAy, OAHAKO, KaK
TRUST npasuno, 60NbLIKHCTBO npep,npuﬂ'mﬁ He npoxoaunu 3HEprETW~IeCKMﬁ dayaAuT B TeyeHue nocaegHux 5 ner
unu 8006Lwe Korga-nubo ...

Ha cerogHa Carbon Trust o6ecneuunn:

To date the Carbon Trust has delivered:

£5mnpp,
35,000 £1.6bn £5bn £1.6mn
: ) 35,000 PA 3KOHOMMA
energy capex resulting MHBECTULMO
: : 3Hepro pacxoaoB Ha
audits projects energy cost HHble
: . e : ayauToB 3/1eKTPO
delivered identified savings nporpammbi
3Hepruio
Our energy efficiency advice helps organisations to: KoHcynbTaumm Halwen KOMNaHMKU NO3BOAAIOT OPraHU3aUUaMm:
* Identify - Energy Audits to identify and quantify °  UpeHTUPUUMPOBATb — SHEProayamTbl NO3BONAIOT MAEHTUOULNPOBATL
opportunities N U3MEepPUTb NOTEHLUMNANbHbIE BO3MOXHOCTU ANA YAYYLLEeHUs
* Implement — Energy Technology List / Green Business * BHeaputb — Energy Technology List / Green Business Directory (ogHa
Directory (one of the world’s largest databases of top N3 KpynHenwmx MMpoBbIX 6a3 AaHHbIX 0 Hanbosiee pe3ynbTaTUBHbIX
performing energy-saving products. Directory of sHeprocbeperatoLwmx n3genmnii / Katanor KOHTaKTOB NOCTaBLLNKOB U
providers and installers) MOHTAKHbIX OpraHu3aLuii)
* Invest — Energy Efficiency Loans — Government *  WHBectupoBatb — Energy Efficiency Loans — Nporpamma
subsidised loans programme to incentivise investment cybcmampyembix rocyaapcTtBOM KPpeauToB AN CTUMYIMPOBAHKUA

in energy efficiency MHBECTULMIA B NOBbIWEHNE 3HEProapPeKTUBHOCTH 2



Essential foundations of Energy Management: requires the interrogation of

——— data, senior level scrutiny and appropriate policies to prioritise action
CARBON Ba)KHble OCHOBbl 9HEPrOMEHeAKMEHTa: MOUCK AAHHDbIX, KPUTUYECKaA NPOBEPKA U NPUMEHEeHUue
TRUST Hagnexawumx noJIMTUK npu onpeaeneHna npuopmuTeTHOCTU Wwaros

A systematic,

methodical, 0% = BAD PRACTICE / HEYAAYHAA NPAKTUKA 100% = BEST PRACTICE / HAMNYYLUAA MPAKTUKA
independent
assessment of a Energy policy
business’s o 40%
approach to Communications - Energy strategy 100%
energy

I 90%
management ) Responsibility & °
often stimulates Operational procedures /, accountability 80%
action. 70%
CucremaTtmnyeckas, 60%
METOAMNYECKanA,  Staff engagement & training 111) Regulatory compliance o
He3aBUCMMan i 50%
OUEHKa noaxoaa 40%
6u3Heca K 30%
ynpasneHuto Opportunities identification | // Procurement policy ) >
3HepronoTpebneH ] 20% o COMPANY A
Mem 4acTo 10% (o) 17%

. a
CTUMYNIMPYET Target setting Investment procedures °
NpuHATHE 0%
peweHnn. Monitoring & analysing
energy use Ona npeobpa3oBaHUA AAHHDbIX B LEHHYIO ONepaTUBHYIO

Data analysis is necessary to convert information into
actionable intelligence. Businesses often under-exploit
the data available to them.

nHpopmauymio Heobxogum nx aHanus. Mpepnpuatma yacrto
He[0CTaTOYHO UCMO/Ib3YIOT MMEIOLLIMECA Y HUX AaHHbIe.



——=——" Energy Hierarchy and Carbon Trust Guides
CARBON Mepapxua sHeprocbepexkeHusa n pykosoacrtaa Carbon Trust

TRUST
e Policy & Strategy / Monntuka un ctpaterusa A = =
* Responsibility & Accountability / ObsasatenbHas u Energy Heating,
ENERGY management ventilation and
MANAGEMENT p,06p0 BOJIbHaA OTBETCTBEHHOCTb y Building air conditioning
fabric @
\ ==
e Thermal insulation / Tennounsonaumn = = p
ENERGY e Air tightness / Bo3gyxoHenpoHML,aeMocTb Motors ;
CONSERVATION )y e f:;,a;zrzn&?gh
hot water boilers
N
e Equipment standards / CtaHaapTbl 060pyaoBaHMS

e Control strategy / CTpaterns KoHTpona G

Refrigeration
systems

Renewable

Compressed air
3 energy sources

* On-site generation / npon3BoAcTBO )
HenocpeacTBEHHO Ha NJoWagKe

GEEVET e Procurement of ‘green’ energy / MonydyeHne
ENERGY o
«3e1eHON» 3Heprnmn Yy




The Industrial Energy Efficiency Accelerator (IEEA) provides funding to overcome

——— typical barriers to emerging energy efficiency technologies
CARBON nMpombiwneHHbI akcenepatop sHeproapdektusHoctu (IEEA) npepocrasnaer puHaHcMpoBaHUe Ana

TRUST

@arriers to new technology / N
6apbepbl BHeAPEHUA HOBOW TEXHONOTUK:

. Risk of new technology / pucku
HOBOW TEXHOI0TUN

. Lack of trust in provider /
HeyBepeHHOCTb B HaZEKHOCTH
MOCTaBLUMKa

. Lack of capital / HepocTaToK
Kanutana

. Disruption of production lines to
install new equipment / paspbis
MPOW3BOACTBEHHbIX IMHUI NpU
YCTaHOBKe HOBOro obopyaoBaHuA

. Lack of evidence for a business case /
HeA0CTaTOK [I0Ka3aTeNbCTB ANA
noAroToBKM 060CHOBaHMA

. Core business activities are nearly
always prioritised over energy
efficiency improvements /
npodunbHasn AeATENbHOCTb
KOMMaHWK NoYTH BCeraa B
npuopuTeTe nepes noBblleHNneM

\_ 3Heproa¢ppeKTUBHOCTH J

IEEA aims to
demonstrate the
application of novel
technologies to reduce
energy consumption

AN

Simulated World

MopgenuposaHue

IEEA npeaHa3HauyeH
ONA AeMOHCTpauun
npumeHeHusA
HOBaTOPCKOM
TEXHO/IOTUN CHUMKEHUA

3HepronoTpebneHua
Research Lab

TRL8
TRL7
TRL6

TRL5

TRL4

nNpeoAo/ieHUA TUNUYHbIX 6apPbepoB Ha NYTU HOBbIX TEXHONOTUI 3HEePro3adpPeKTUBHOCTHU

Proven in operational environment / NoaTsepaeHune
dyHKUMOHMpOBaHWA B pabouel cpee

System complete and qualified / AtrectoBaHHasn
NONIHOKOMMNEKTHAA cucTema

Prototype demonstration in operational environment
/ AemoHcTpauma npototuna B paboyei cpeae

Demonstrated in relevant environment /
[emMoHCTpauus B COOTBETCTBYHOLLMX YCNOBUAX

Validated in relevant environment /
Bannpaauma B COOTBETCTBYIOLLMX YCNOBUAX

Technology validated in lab /
NlabopaTopHan Bannaaumn
Experimental proof of concept /
JKCNepMMeHTaNbHOe [,0Ka3aTeNbCTBO
Technology concept formulated /
dopmMynMpoBKa KoHLENUUN

Basic principle observed / PaccmoTpeHrue

_ 6a3080r0 NpuHLMNa

UccnepoBaTenbcKasn na60pa‘ropm|

Technology Readiness Level / YposeHb TexHonornyeckom rotosHoctn (TRL)



_— Industrial Energy Efficiency Accelerator (IEEA)

CARBON [pombliwneHHbI akcenepatop sHeproadpdpekTtusHoctu (IEEA)

TRUST

Overview: Grant funding for the demonstration of innovative energy
efficient technologies on an industrial site to accelerate the development
and deployment of the technology to UK industry

Key Objectives:

iy

Strengthen the global
competitiveness of UK industry
while simultaneously delivering
decarbonisation targets
Deploy industrial EE
technology demonstration
projects by working with
project partners to mitigate
risks

Commercialise innovative
industrial EE technologies (and
processes) through incubation
support

Unlock large scale private
sector investment in EE
technologies

Programme value: £9.2 million
Timeline: 4 Years (2017-21)

A wide range of project types are
in scope:

Range of themes: process
heating, controls and automation,
equipment, alternative materials.

Outcomes: Reduce the need for
energy, use energy efficiently,
alternative sources

Relevance: Technology / sector
neutral

¥4
AN

Department for
Business, Energy
& Industrial Strategy

0630p: MpegocTaBneHne GUHAHCMPOBAHUA A4J1A AEMOHCTPALIMM UCMOb30BAHUA
MHHOBALMOHHbIX 9HEPT03PdEKTUBHbBIX TEXHOIOMMI Ha MPOMM/OLLAAKE C Lie/bto
YCKOPUTb Pa3paboTKy 1 BHEAPEHWNE TaKUX TEXHOJIOTUI B MPOMBILLIIEHHOCTM
BenvKobpuTaHuu

Kntouesble uenu:

1.

YKpenneHue rnobanbHom
KOHKypeHToCcnocobHocTH
NpPOMbIWNEHHOCTU BennkobputaHum
npv 04HOBPEMEHHOM LOCTUMHKEHUU
uenen gekapboHm3auum
Pa3BepTbiBaHME NPOMbILLIEHHbIX
[EeMOHCTPALMOHHbIX NPOEKTOB B
obnactn 33 B pamKkax pabot no
CHW}KEHMIO PUCKOB C MapTHEPaMM
Kommepumanmsaumsa MHHOBALMOHHbDIX
NPOMBbILLNEHHbIX 93 TEXHONOIUIA U
NpoL,eccoB NOCPeACTBOM NOAAEPKKM Ha
3Tane Havasa pa3paboTok
MpuBneyeHne KPynHOMaCLITaBHbIX
MHBECTULNIA YaCcTHOro ceKTopa B 39
TEXHONOrUMU

CroumocTtb nporpammbli: £9,2 maH
Cpoku: 4 roga (2017-21)

PaccmaTpuBaeTca WUPOKUi
ONana3oH NPOEKTOoB:

[nana3oH Tem: TEXHO/IOTMYECKoe
Ten/0, KOHTPOJIb M aBTOMATMKA,
060py0BaHUE, aNibTEPHATUBHbIE
martepuabl.

Pe3synbrar: CokpalyeHune
NoTPebHOCTU B SHEPTUM,
3pPeKTUBHOE MCMO/Ib30BaHME
3Hepruu, anbTepHATUBHbIE
WUCTOYHUKMN

AKTYanbHOCTb: HEMTPaNbHOCTb
ceKTopa/TexHonormm
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Highview Power LAES 5
MBT /15 MBT/u,
PaCnoNOMKEHHbIN B
Bepu, BennkobputaHuma

Highview Power’s
LAES 5SMW
/15MWh LAES
plant, located at
Bury, UK

PRISMA Energy Storage (Peak Reduction by Integrated
Storage and Management of Air)

PRISMA Energy Storage (CoKpaweHne NMKOBOro noTpebaeHusa 3neKTposHeprum ¢ NOMoLLbio
KOMMEKCHOro XpaHeHUA U yrnpaBaeHUs BO34yXOM)

PRISMA Technology uses innovative Liquid Air Energy
Storage (LAES) technology to store energy as liquid air -
creating a liquid battery. (electricity is used to drive the
liquefaction process).

When liquid air is released from storage, it expands, driving
a power turbine creating both electricity and cooling.

In this particular project PRIMSA will use LEAS to also
provide on-site compressed air, allowing partially loaded
variable-demand compressors to be turned-off rather than
operate at reduced efficiency.

Barriers: Use of LAES (a novel technology) for compressed
air generation to enable demand side management has not
previously been demonstrated in industry.

Outcomes: Electrical savings of around 47 per cent could
be achieved utilising PRISMA, where a compressor
operates 50 per cent on load. Ability to reduce operation of
the compressors during higher tariff periods.

Relevance: Wide applicability across all sectors utilising
compressed air so the technology could be applied to
thousands of sites utilising variable speed control.

TexHonorna PRISMA ncnonb3yeT MHHOBALMOHHbIA MOXOZ4 XPaHEeHUA
3Heprnn B BUAE CXKUMKEHHOro Bo3ayxa (LAES), co3aaBs Kuakyto
6aTapeliky, NpMyem 3aTpaTbl 3/1IEKTPOIHEPTUM MPOUCXOAAT NpPU
CHUMKEHUN.

I'Ipm BbIMyCKe CXUXKEHHOro Bo3ayxa U3 XxpaHmamua nponcxoaunT ero
pacwmpeHue, YTo NPUBOAMT B AeNCTBUE NPUBOAA B AeiCTBME
3HeproTypbuHy, KoTopasa reHepupyeT KaK 3N1eKTPUYECTBO, TakK U
obecneunBaeT oxnaxaeHue.

B paccmaTpmBaemom npoekte PRISMA 6yaeT ncnonbsosatb LEAS gna
noJayn CKaToro BO3Ayxa Ha NPOM3BOACTBEHHYIO NAOLWAAKY, YTO
MO3BONINT OTKAIOYUTL YaCTUYHO 3arpy>KeHHble KOMMNpPEeccopsbl, a He
3KCNAYaTUPOBATb UX NPU MeHbLuen 3PPEKTUBHOCTH.

Bapbepbl: He cyLlecTByeT MpMMepoB NpPOMbILLIEHHOTO UCMOb30BaHUA
HoBaTOpPCKOM TexHonornn LAES ana nponsBoAcTBa CxKaToro Bo3ayxa C
LLeNblo PerynpoBaHmna NnoTpebeHns 31eKTPOSHEPTUN.

Pesynbrar: Npu ncnonbsosaHmmn PRISMA BO3MOXKHO J0CTUYb
COKpaLleHua anekTponoTpebneHns go 47 %, komnpeccop paboTtaeT nog,
50 % Harpy3koit. BO3MOXHOCTb COKPaTUTb Bpems paboTbl KOMMpeccopos
B TeYeHMe Nepmoa0B BbICOKOM TapudpuKaumm.

AKTyanbHoCTb: LLIMpoKaa NpMMeHMMOCTb BO BCEX CEKTOPaAX,
NCMO/b3YIOLLMX C3KaTbl BO3AYX, MO3TOMY TEXHONOTMA MOXKET BbITb
MCMONb30BaHa Ha TbiCAYaX N/IOLWAA0K, MPUMEHSAIOLLMX PEryanpoBaHme

N3MeHEeHWeM 4acToTbl 060POTOB TYPOUH. .
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LAT (Low Ambient Temperature Pressure Technology)
treating a wastewater stream of leachate from a landfill
with complex pollutants.

An energy efficient multi-effect humidification and
dehumidification process to treat a range of different
effluent and wastewater types and utilise a waste heat
stream.

Additional benefits of reducing the need for
transportation of leachate for onward treatment.

Working with the UK Environment Agency to evidence
how the technology could be accepted as best available
techniques (BAT).

Barriers: Unproven in an operational commercial
application which is highly regulated.

Outcomes: Expected > 25% reduction in thermal energy
savings compared to existing technologies. Coupled with
waste heat utilisation and transportation savings there
could potentially be a 70 % reduction in energy
consumption.

Relevance: Potential for adoption in wastewater
treatment and other sectors, e.g. water, paper, food &
drink, pharmaceuticals, chemicals.

Energy Efficient Leachate Treatment

dHeproadpPpeKTUBHAA OUMUCTKA PUNbTPATA CO CBANOK

LAT (TexHonorma npeccoBaHua Npu HA3KUX TemnepaTtypax
OKpYy*KatoLen cpebl) npeaHasHavyeHa gns 06paboTkm ¢puabTpaTa C
NOJINTOHOB, Ha KOTOPbIX pa3MeLL,eHbl MHOTOKOMMOHEHTHbIE
3arpAsHAloLLMe BeLLecTBa.

OHeprosadPpeKTUBHbLIN MHOTOKPATHbLIN NPOLLECC YBNAXKHEHMUA U
ocyweHna ana 06paboTKM pasANYHbIX TUMOB XUAKMX MPOMbILLAEHHbIX
OTXOA,0B M CTOYHbIX BOZ, U MCMNO/Ib30BaHUA cOpOCHOro Tenna.

[JononHuTeNbHblEe MPENMYLLLECTBA CHUMKEHWUA NOTPeObHOCTH B
TpaHcnopTMpoBKe GMAbTPaATa ANA AanbHelwen 06paboTKu.

PaboTa c AreHTCTBOM MO OXpaHe OKpY»KatoLLel cpeapl
BennkobpuTaHum no cbopy AoKa3aTeNbCTB TOro, YTO TEXHO/I0TUA
MOXeT BbITb NPUHATA B KAYECTBE Haunydllen aoctynHon (HAT).

Bapbepbl: He fOKa3aHO NPOMbILLIIEHHOE KOMMEpPYECKoe
NPUMeHeHNe, KOTOPOEe CTPOro Per1aMmeHTUPOBaHO.

Pe3ynbTtaTtbl: OXKNAaeTcs CHUXKEHNE NOTPebNeHUA TeNN0BOWM SHEPrum
Ha> 25% no cpaBHEHMIO C CYLLECTBYHOLWMMM TEXHONOTUAMMU. B
COYeTaHMM C yTUAM3aumnen cbpocHOro Tensia M SKOHOMUEN Ha
TPaHCNOPTUPOBKE NOTpebeHne SHEPTUN MOXKET BbITb CHUMKEHO Ha
70%.

AKTyanbHoCTb: MoTeHLMAN NS MCNONb30BAHUA NPU OYMCTKE CTOYHbBIX
BOZ, U B TaKMX CEKTOPAX, KaK, Hanpumep, Npo13BoACTBO BOAbI, Bymaru,
NPOAYKTOB NMUTAHWUA M HAMUTKOB W HanNUTKK, GapmMaLeBTUYECKUX
npenapaTos, XMMMUYECKNX BELLECTB.
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Whilst reasonable steps have been taken to ensure that the information contained within this publication is correct,
the authors, the Carbon Trust, its agents, contractors and sub-contractors give no warranty and make no
representation as to its accuracy and accept no liability for any errors or omissions. All trademarks, service marks and
logos in this publication, and copyright in it, are the property of the Carbon Trust (or its licensors). Nothing in this
publication shall be construed as granting any licence or right to use or reproduce any of the trademarks, services
marks, logos, copyright or any proprietary information in any way without the Carbon Trust’s prior written permission.
The Carbon Trust enforces infringements of its intellectual property rights to the full extent permitted by law.

The Carbon Trust is a company limited by guarantee and registered in England and Wales under company number
4190230 with its registered office at 4th Floor Dorset House, Stamford Street, London SE1 9NT.

Published in the UK: 2019.

© The Carbon Trust 2019. All rights reserved.



