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The potential for Energy Savings in
Public Buildings!?

1. 9% of total Russian energy consumption.
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1. 499% - potential reduction of energy consumption.
2. $ 3,5 - 5 bn. of annual economy on energy bills.

1 Source: “Energy Efficiency in Russia: hidden
reserve” The World Bank Group
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The Proje’ct: Goals:

1. Contribute to the overall
objective of 40% energy
saving in the Russian
Federation by 2020.

2. Implement a showcase of
successful energy efficiency
measures in a public building.

R
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3. Gain concrete experience in EE
in public buildings under

Location: Municipal school in Russian circumstances.
Mokshino, Konakovo District, 4
Tver region '
Year of construction: 1964

To transfer expertise about
energy efficiency audits and
measures in public buildings to
Russian professionals.

Surface area: 5067m?2

Goal: Energy reduction of at least 40- _ _ _
60% 5. To disseminate project results.
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Objectives

Audits in five pilot public buildings.
Establishing baseline and final situation in one pilot building.
Concrete energy saving measures in one pilot building.

H W=

Transfer of knowledge and training program.

Project funded by:

The Dutch Ministry of Housing, Spatial Planning and the Environment , the
Administration of the Konakovo District (Tver) and Lighthouse.

Project supported by:

The Ministry of Economic Development, The Governor of the Tver Oblast,
The Presidential Commission on Modernization of the Economy and
Technology.

WWW.THELIGHTHOUSEGROUP.RU
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Building envelope Lighting Electrical system
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Measurements

Meters for heating, warm and cold water were
installed. Electricity meters were already present.
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Meter for heating Meer for hot water

Readings before and after the implementation of the
energy saving measures will allow to calculate the
achieved energy savings.
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Building envelope Lighting Electric system

WWW.THELIGHTHOUSEGROUP.RU




_IGHTHOUSE THE LIGHTHOUSE GROUP

from idea to business

Your Partner in Eastern Europe and Central Asia

Comfort level

Heat recovery
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Barriers to EE

There are barriers throughout the entire project cycle:
1. Project initiation.

2.Project design.

3. Project implementation.

4. Project replication.

5. Low stakeholder interest/involvement.

WWW.THELIGHTHOUSEGROUP.RU 10



_IGHTHOUSE THE LIGHTHOUSE GROUP

from idea to business Your Partner in Eastern Europe and Central Asia

Project initiation

1.Finance:
1. Lack of governmental funding.
2. Few private banks interested in EE projects.

= Most EE projects in Russia are funded by IFIs and foreign
governments.

2. Long payback times.

3. Difficult to find committed project partners.

WWW.THELIGHTHOUSEGROUP.RU
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Project design

1. Lack of reliable information:

1. Energy consumption (e.g. lack of meters).

2. Tariffs and relation between consumption and Payments (e.g.

4

2. Difficult to establish baseline energy consumption and costs.

4

cross-subsidization).

3. Difficult to build a convincing business case for the project.
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Project implementation

1. It is very hard to find engineers, projectors, builders and
suppliers that really understand EE.

2. Foreign technical experts are often involved in the project
implementation due to a lack of local knowledge on EE =
difficulties may arise in the cooperation between these
experts and the local project counterparts.

2. Local counterparts (e.g. building users) often do not fully
understand EE, yet play a key role in ensuring a successful
project implementation (e.g. daily tracking of meter readings).

WWW.THELIGHTHOUSEGROUP.RU 13
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Project replication

1. Many EE projects are implemented through subsidies /
grants

‘ Such projects are rarely replicated through private/
public funding.

2. The success of an EE project depends to a large extent on
creating a competent and committed team of technical
experts, stakeholders and contractors.

3. The local situation varies from location to location making
project replication difficult.

WWW.THELIGHTHOUSEGROUP.RU 14
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Stakeholder interest

1. Stakeholder interest in public buildings:
1) Public officials change regularly.

2) Procurement needs to be done in accordance with federal legislation
(i.e. the lowest bidder wins).

3) Commitment of funds from the state budget is limited to a small
number of years.

2. Stakeholder interest in residential buildings:
1) All the tenants need to agree with the investments made.

2) Ownership issues arise once the investor installs the equipment in the
building.

WWW.THELIGHTHOUSEGROUP.RU 15
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Recommendations

. Energy efficiency projects require an integrated approach.
. Consider the entire energy value chain in project selection & design.
. Consider the primary savings factor and the comfort level in your project

selection & design.
Commitment and involvement of stakeholders is key.

Create a competent project team of experienced engineers, projectors, builders,
suppliers, authorities, building users who really understand EE.

. Establish baseline in order to evaluate the effectiveness of the project.
. Think through the entire project cycle and install proper project cycle

management.

Think of EE as a long term investment. Payback may range from 3 to 20 years
(average 12 years).

. Operation of the building is key factor — Include post-project training in your

project:
a. Correct operation of equipment;
b. Proper operation of automatic control systems;
c. Proper adjustment of space heating controllers;

10. Avoid "The Emperor's New Clothes".

WWW.THELIGHTHOUSEGROUP.RU 16
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Conclusion

1. Many challenges lie still ahead of us and we can
only face these challenges if each of us, living
and working in Russia, reflects on our personal
responsibility for energy saving, as it is
becoming the norm all over the world.

2.In the meanwhile, money can already be made
in Russia for those with the right understanding
of the market, of the peculiarities of the Russian
business environment and with a healthy
appetite for adventure.

WWW.THELIGHTHOUSEGROUP.RU 17
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Over the years, Lighthouse has build up a unique and strong track record in Energy
Efficiency (EE) projects in Russia. These projects range from developing EE strategies
and financing schemes to the actual implementation of EE measures and setting up of
ESCO companies. Such projects often require the implementation of Western know-
how and technology in the field of EE. However, the specific situation in Russia with
regards to the EE needs to be accounted for in order to ensure the successful
implementation of this know-how and technology. Lighthouse uses its extensive
practical experience in EE projects in Russia to bridge the gap between the Western
know-how and technology on the one side and the Russian reality on the other side.
See also: http://www.thelighthousegroup.ru/gb/lighthouse_energy

For further information you can contact us by using the coordinates below.

Contact LIGHTHOUSE

[Director Jeroen Ketting jeroen@thelighthousegroup.ru

Client Relations and

[Birgit von Oehsen |birgit@thelighthousegroup.ru

[[nformation
IFinance & administration |Elena Kabko elena@thelighthousegroup.ru
Tel.: +7 (495) 980 09 77
Fax: +7 (495) 502 92 86
Website: www.thelighthousegroup.ru
Address: Mytnaya Ulitsa 3, office 41, Moscow, Russia, 119049

WWW.THELIGHTHOUSEGROUP.RU 18
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Zenergle

Energy Efficiency in Public Financed
Buildings in the Russian Federation

Initiated by:
- Dutch ministry of Economic Affairs

o B Agentschap NL
W Ministerie van Economische Zaken

Executed by:
- Lighthouse
- ZON Energie

Gerard Bruijnse, ZON Energie
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Introduction Project Partners

General information Dutch PSOM project “Energy Efficiency in publically
financed buildings in the Russian Federation”

General information Pilot Project, School in Mokshino

Recommended and executed energy efficiency measures

Knowledge Transfer

Results of Energy Efficiency measures

Financial Feasibility and Return on Investment

Recommendations



ZON Energie Groep Zenergle

First Dutch independent company for development and exploitation
Of sustainable energy systems in buildings

v' > 15 year experience in energy resale

v > 10 year experience developing sustainable energy systems

v' Development of energy systems from first draft, Technical,
Economic, Legal and Operational

v' Experience in exploitation of several concepts and over 50 projects
v' Experience in Central and East Europe
v' Branch in Latvia, Sun Energy Baltic
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PILOT PROJECT

THE PROJECT

School Mokshino



Energy saving & efficiency

Example Pilot project, School Mokshino, energy bill :

UTILITY USAGE UNIT PRICE/UNIT TOTAL RR
Electricity 111.700 KWh 2,85 318.010
Heating 1.237 Gkal 767,70 949.645
Hot Water 852 Gkal 767,70 654.080
GRAND TOTAL 1.921.735
0,
34% 17%

M Electricity

M Heating

M Hot Water

49%

Z energie




Metering & Monitoring Z
energle

Use of energy is not metered :

- There is no accurate information about the actual energy demand
Energy saving has no influence on the cost of energy

There is no incentive for the user to save energy

Required technical capacity can not be determined.

Financial feasibility of Energy Efficiency measures can’t be determined

Before executing Energy Efficiency measures:
- There is need for accurate information about actual energy consumption.
- Meters installed in March 2010, very short monitoring period....

Recommendation :

- Monitor actual use of energy during ONE Year, or al least one WINTER period.
- Monitor on seasonal energy demand and peak demand to determine required
capacity.




1. Hot Water System Z
energie

Old Situation :
Hot Water provided by City Heating system

New Situation

- Electrical boilers in kitchen

- Electrical boilers in washrooms
Brings extra comfort & energy use

Advantages .

- 100% electrical efficiency

- easy to install

- can be mounted nearby every tap

- no energy loss in (circulating) hot water

pipes.

Note :
with large scale use, Check capacity of
electrical utility grid




1. Insulating Z
energie

Old Situation :

- Non insulated outer walls, floors and roofs
- Very high loss of energy

- High loss of comfort

New Situation

- Building envelope insulated with 100 mm mineral wool, and plaster
- Ground floors insulated with polystyrene
- Roofs insulation




2. Doors, Windows & framing

Old Situation :

- “Original” Doors, Windows & frames at end of life cycle
- Very high loss of energy, incoming draft

- High loss of comfort

energle

New Situation

- Plastic window frames
- double glazed thermopane windows




3. Heating system Z
energie

Old Situation :

- Existing system at the end of its life cycle

- No regulators available, temperature setting by opening windows
- High energy loss through un-insolated distribution network

New Situation

- Entire new heating system :
- Boiler room with heat exchangers and central regulators
- Insulated distribution network
- Thermostatic regulator valves on every radiator
- Less capacity due to insulation of building envelope




4. Eleciricity

Z energie

Old Situation

- Standard lighting high energy lighting bulbs
- Electrical wiring at end of life cycle

- Lighting not up to standards

New situation

- Entfire new electrical wiring system
- Energy Efficient high quality lighting in the entire school
- Phillips Dynamic Lighting system in physics class room




5. Ventilation

Z energie

Old Situation

- Natural draft through window frames

- Ventilation system in “new” wing not in operating state
- No possibilities to regulate ventilation flow or air quantity

New situation

- Forced ventilation outflow and preheated inflow
- Heat recovery in kitchen and sports hall
- CO, regulated ventilation system with heat recovery in physics class




6. Kitchen Equipment

Z energie

Old Situation
- Energy inefficient stove, oven, dishwasher and freezers
- Equipment at end of life cycle

New situation
- New energy efficient kitchen equipment




Knowledge Transfer

Z energie

-“On the Job" Training of Russian officials

- Total 3 days of theoretical training in the technical and financial aspects
of energy efficiency measures.
- Including exam and certificate




Energy Efficiency Resulis

Z energie

Energy Reduction :

: Energy use in kWh
Heating 51% gy
Hot Water 96% 2500.000
Electricity 22%
Total 69% 2.000.000
And with more higher 1.500.000
for tfeachers & students £
1.000.000
500.000
==
Heating Hot Water Electricity Total
E BEFORE 1238562 Qad.B76 111700 2341138
kLl AFTER 05332 40.705% BE5O5 732632




Financial Feasibility

Feasibility depends on:

- Result of the energy efficiency measures
- Current and Future Energy Prices

Energy Prices Russia

- Very low compared to western Europe

L

- Low energy prices discourage energy efficiency measures

- Expectation of rising cost of energy, but..... HOW MUCH ¢
ENERGY PRICES MOKSHINO 2009 2011 INFLATION
Heating 767,7 1087,5 42%
Electricity 2,85 5,79 103%

&N

energie



Financial benefits

Energy Reduction :

Heating
Hot Water
Electricity
Total

Financial benefit 2011:

51%
/5%
22%
52%

Heating
Hot Water
Electricity
Total

592.133

690.921

145.336
1.428.389

3.000.000

2.500.000

2.000.000

1.500.000

1.000.000

200.000

Energyuse in RR Tariff 2011

Z energie

Heating

Hot Water

Electricity

Total

H BEFORE

1158178

Q26567

E46.645

2.731.390

i AFTER

566.045

235646

501.309

1.303.000




Return on Investment Z.N

energie
HARDWARE | INVESTMENT | YEAR |
Energy Efficiency Measures 21.422.081 15,0
Renovation 13.314.032
Total "hardware"budget 34.736.113 24,3

Energy Saving 2011 1.428.389
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Return on Investment

L

energie
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m— Fnergy efficiency measures = Total budget
Energy saving, prices 2011 Energy saving, inflation 5%
= Energy saving, inflation 10% = Eergy saving, inflation 15%




Recommendations

Z energie

Metering . Accurate information of energy use is necessary to
determine required measures and financial feasibility

Monitoring : Preferably with automated logging system

Details : Special attention for technical and construction details like
thermal bridges, tfemperature settings regulators, etc

Finishes Special attention for (architectural) finishes of the work

Insulation : DON'T save on quality of insulation and window frames.
Better quality will improve the financial feasibility.

User conduct: Extra attention for education and training of staff and users
Is required and correct use of the meosures should be
monitored.




Special thanks to Z.N

energie

Management, staff and pupils of the school in Mokshino
The Administration of the Konakovo District (Tver)

Mr. Dmitry Konstantinovich Okorokov, First Deputy Head of the Konakovo
District Administration



Final Result

&N

energie

/A

THANKS FOR YOUR ATTENTION
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AHeproaddeKkTnBHOE ynpaBneHue
WHXXEeHEepPHbIMU CUCTEMaMKN 34aHUSA

SIEMENS
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OxnaxpeHue
BeHnTunauyusa
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[pyrvue cuctemol
XnsHeobecrne4vyeHus

Building Technologies



UHauBuayanbHbIM NoAXon Npu pacnpeneneHnm SIEMENS
TepMaribHOM 3HEePrumn B pa3fMyHbIe NOMEeLLEeHUS

OcbucHas TexHuka” | . . KabuHet
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UHaMBMAayanbHbIM noaxoa K SIEMENS
3HeprocbepexeHUo B OCBELLEHUN

[HeBHON cBET VckyccTBeHHOe
ocBellleHre




SIEMENS

Perynupyembln BO3ayxo006MeH no
peanbHoM noTpebHocTn

PerynuposaHue
BO34yXO00OMeHa B NOMELLEHNAX
C NOCTOSIHHO MEHSOLLNUMCSH
KOSIN4eCTBOM N0AEN SKOHOMUT
20 - 70% aHeprun
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KoMnneKkcHasi cuctema aBToMaTM3aLmm SIEMENS
3NeKTPOCHa6XXeHUA U IHeProMOHUTOPUHTa 34aHUS

E H ABTOMaTUKA MHXEHEPHbIX CUCTEM
E KomdopT B nomeLleHusax

YnpasneHue ocseleHnemM

YnpaBneHue anekTpocHabxeHnem
OHEepProMOHUTOPUHT
0

T LleHTpanbHas gucnetyepusaums
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SIEMENS

NMporpamma “GreenBuilding”

GreenBuilding
uHuumnpoBaHa EBponenckon Komuccuen
B 2005 roay. CumMeHC — napTHEp 3TOMN NporpaMmbl

EBponenckasa komuccmna nobnarogapuna genaptameHT “Building
Technologies” pupmbl SIEMENS 3a Bblaatowmecs gOCTUXKEHNA B
noanepXKKe 9TOM NporpamMmbl, BPYHUB €XErogHyr Harpagy
“GreenBuilding 2008”, kak “Jlyywemy EBponenckomMy nocTtaBLLUKY
ycnyr B obnacTtu aHeprocbepexenums”.

[JaBanTe 3KOHOMUTb 3Hepruo BmecTe!

C1p. 49 Mocka 2011 . Building Technologies
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OHepreTuyeckn acpdekTBHbIE peLleHns AN BEHTUNALUN U
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MexayHapoaHbiun KOHUEepH Lindab

1959 — OcHoBaHue komnaHum Lindab

MexayHapoaHas rpynna Kotopas pa3pabatbiBaeT, Npou3BOAUT U NOCTaBNAET HA
PbIHOK U3aenua u pelleHus Ana CTpouTenbCcTBa U CO34aHUA Knumarta no
HanpasneHuam lNpodpunb n BeHTnaumua

O6opoT 2010 rog - 750 mnH. €

125 ¢punuanos. B 31 cTpaHe
NMpounsBoacTBo B 19 cTpaHax mupa

4500 CoTpyAHUKOB

Nasdaq OMX Nordic Exchange — «LIAB»

3aBoa B CecTpopeuke — Hayano npoussoactTea ¢eBpanb 2007 roga, peweHue o

peopraHusaummn — mapt 2011

3aBopa B flpocnasne — oTkpbiTue B 2010 roay

| @) Lindab |



MexayHapoaHbin KoHUepH Lindab

CTpyKTypa npeanpusitus

HanpasneHusa
NeATenbHOCTH

BeHTunauyma m CTtpouTenbHble MeTannunyeckue
KOHAWLUNOHMPOBAH mMaTtepuansl 30aHuns
e

@ Lindab |



Mpnmep coBMecTHOro npoekta Tunorpadgpua r. Teepb
«[MapeTo-lIpuHT»




JHepreTnyeckasa 3acppeKTMBHOCTb B 30aHNAX, NPaKTU4YeCKue

pelleHuns

KayecTBO 30aHua — TENJIONPOBOAHOCTb OrpaxagaroLmnx KOHCprKHMﬁ,
repmMeTn4yHOCTb

Epass-Helena pac4yet no DIN V 18599

*505,5 kWhi/(m*a)

0 200 400 600 800

428,6 kWhi(m?a)

0 200 400 600 800

5

1000 1200 > 1200

1000 1200 > 1200
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JHepreTnyeckasa 3cppeKTMBHOCTb B 3AaHNAX, NPaKTU4YeCKue
pelweHunsa

KayecTBO 30aHua — TENJIONPOBOAHOCTb OrpaxagaroLmnx KOHCprKHMﬁ,
repMeTn4yHOCTb.

l/IH>|<eHepr|e CnCTeMbl 30aHUA

| @) Lindab |



JHepreTnyeckasa 3cppeKTMBHOCTb B 3AaHNAX, NPaKTU4YeCKue
pelweHunsa

KayecTBO 30aHua — TENJIONPOBOAHOCTb OrpaxagaroLmnx KOHCprKHMﬁ,
repMeTn4yHOCTb.

NHXXeHepHble CUCTEMbI 3aaHus
CtpouTtenbHble TexHonorun — LEED, BREEAM, DGNB, CASBEE, GREEN STAR

| @) Lindab |



JHepreTnyeckasa 3cppeKTMBHOCTb B 3AaHNAX, NPaKTU4YeCKue
pelweHunsa

KayecTBO 30aHua — TENJIONPOBOAHOCTb OrpaxagaroLmnx KOHCprKHMﬁ,
repMeTn4yHOCTb.

NH)xeHepHble cucTeMbl 3aaHus
CtpoutenbHble TexHonorunm — LEED, BREEAM, DGNB, CASBEE, GREEN STAR

YyacTHUKm npoeKTa, cncremMa B3aUMOOENCTBUS




Cnpoc Ha pelueHUs C BbICOKOW 3HepreTu4yecKkomn
3¢ peKTUBHOCTLIO

TONbKO NHBECTOPbLI C TOPU3OHTOM NrlaHMpoBaHus ot 10 ner
10-15 cpefHUX 1 KPYnHbIX NPOEKTOB B rof

CTOMMOCTb pelleHns cpaBHMUMa, a MHOr4a W Bbllle YeM aHanornyHble peweHns B
EBpone




[Mpob6nemMbl Npu peanusaLnmu NPoeKToB

OTcyTCcTBME ONbITa Y POCCUNCKUX KOMMNaHUI
[lpaBoBas cuctema

| @) Lindab |



NpaBoBas cucrema

lNMpoekTHasa goOKyMeHTauusa (HU3Kasa getanusauus) - B CTPOUTENLCTBE -
OOKYMeHTauus:

- coaepKallas apXuTekTyYpPHO-rpagoCTPOUTENbHOE PELLEHNE, YYMTbIBatOLLEE
TpeboBaHUs K 06BEKTY B 06beEME, HeEOBXoaAMMOM Ans pa3pabo -
AOKYMeHTaLuum

- UCMOMb3YyeTCs ANS NOMy4YeHUs pa3peLLeHUs Ha CTPOUTENLCTE ‘7
- BK/IIOYaKLWasi CMEeTHYH0 CTOMMOCTb CTPOUTEsNIbLCTBA.

Pabouasa aokymeHTauus (Bbicokasa aetanusaumns) — 3To AOKYMeHTauus,
pa3paboTaHHasA Ha OCHOBaHUWN YTBEPXKAEHHOW NPOEKTHON JOKYMEHTaLun 1
npeaHasHadeHHas Ans NPoBeaeHUst CTPOUTENbHbIX paborT.

| @) Lindab |



NpaBoBas cucrema

CHulln TOCT

- He MeHsnNuck ¢ 70-x rogos
- nonbITkM agantaunmn K EN He goBoaaTcs oo koHua, npumep NOCT P EH 13779-2007
aHanor EN13779:2005

| @) Lindab |



NpaBoBas cucrema

CHwumI 41-01-2003 MNMyHKT 6.6

SoaHmAa Uncio
sTaxer, |MecT, He
He BoJee Bomnee
Hriele, aIMMHMCTPAaTHBHEE 2 -
ObumexnTd, ©OaHM 1 25
[IONMUKIVMHWUKY, CIOPTHMBHEE, OPENNPUATHUA DBEHTOBOTO 1 -
obCcITy® MBaHU4A HaceJleHMA (Kpome noMob OriTa,
KOMOMHATOE OOCIVEAMBAHMA) , NOPeINDMATMA CBA3HU,
a Takxe MNOoMemeHuA kaTeropui ' 1 I IJomanbio
He BHomee 500 m2
KnyBOHele =S0aHKA 1 100
ObmeobpazoBaTelbHEE MKOJE 03 ChallbHEX 1 g0
KOPIIYCOB
JeTcxKMe OOMKONBHHE VUPEKISHMA C IHEeBRHEIM 1 50
npefrBaHreM IeTel, OpeInpuATHMA obleCcTBeHHOTO
MMTaHUA U TPaHCIopTa
[pyMeUYaHMe . 3TaXHOCTE SIaHMi CclIegyeT OpMHMMATE ©Oesz yuerTa
LOKOJIBHOTO STaxa. F() .
(@) Lindab




NpaBoBas cucrema

CHwul1 41-01-2003 MNyHKT 6.6 — Ne4yHoe oTonneHue «stove heating» - 3 cTpaHnubl

TemnepaTtypa
nosepxHocteun ao 90-120
°C

| @) Lindab |



[lpaBoBasa cuctema

Lindab Safe cootBeTcTBYeT knaccy D B cootBeTcTBUM C EN
1223161 41-01-2003

y Tigh
*H («HOpManbHbIn») 4,0 ightness class P

[T («NNOTHBINY)

Leakage factor [(Vs))

0,01
a0 100 400500 1000 2000

Pressure difference [Pa)

* PUTUHIN C ABOMHBIM PE3NHOBbLIM YMNIIOTHEHUEM CHUXAIOT yTeuku B cucteme B 10 pas

« DKOHOMUSI SHEPrUN Ha CUCTEMY BEHTUNALUU U KOHAULMOHMPOBaHUS oT 7% ao 15%
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NpaBoBasa cucrema

OTcyTcTBYeT Uenbiv psaa OOKYMEHTOB ANA KOHTPOJIA KayecTBa BbINONMHAEMbIX
paboT
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lNMpakTnyeckune pewueHus

CTonmocCTb peanusauum CTpouTernbHbIX NPOEKTOB C BbICOKOMN
3HepreTu4yeckon achdekTMBHOCTLIO B Poccun cpaBHUMa Unu Bblilue
CTOMMOCTU peanusauum aHanorm4yHoro npoekrta B EBpone.

Bbi6op y4acTHUKOB NpoeKTa

| @) Lindab |



lNMpakTnuyeckue peweHuss — AKTUBHbIE OanKu (3XeKUMOHHbIe
AO0BO4YUNKN)

I¥eKuunsa

* 15
MNa

*ConpoTuBneHue:

°pT =pS + pD [[a]

* 2w/, -2,4Ta

*pD = (p * v2) / 2 (@ Lindab |



lNMpakTnuyeckue peweHuss — AKTUBHbIE OanKu (3XeKUMOHHbIe
AO0BO4YUNKN)

Tunbl NoMeLweHnn

O6LwecTBEeHHbIE 30aHMUS aAMUHUCTPATUBHOIO Ha3Ha4YeHNs
foCcTUHUUBI

PecTtopaHsbl
Nocnutanu
Putenn
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lNMpakTnuyeckue peweHuss — AKTUBHbIE OanKu (3XeKUMOHHbIe
AO0BO4YUNKN)

!\._)"
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lNMpakTnuyeckue peweHuss — AKTUBHbIE OanKu (3XeKUMOHHbIe
AO0BO4YUNKN)

2 1 7
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lNMpakTnuyeckue peweHuss — AKTUBHbIE OanKu (3XeKUMOHHbIe
AO0BO4YUNKN)
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lNMpakTnuyeckue peweHuss — AKTUBHbIE OanKu (3XeKUMOHHbIe
AO0BOAYMKMN)
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lNMpakTnuyeckue peweHuss — AKTUBHbIE OanKu (3XeKUMOHHbIe
AO0BO4YUNKN)
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lNMpakTnuyeckue peweHuss — AKTUBHbIE OanKu (3XeKUMOHHbIe
AO0BO4YUNKN)
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lNMpakTnuyeckue peweHuss — AKTUBHbIE OanKu (3XeKUMOHHbIe

AO0BO4YUNKN) -
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NMpakTuyeckne pewweHnsi — AKTUBHbIe 6anku (3)KeKLUMOHHbIe

AOBOOYUKN)

MpenmyLlecTBa aKTUBHbIX 6anok

MpeumywectBa chaHkounne

= Huskun yposeHb 3B. gasnenus (< 30 ob(A))

= Huskune akcnnyaTaumoHHble 3aTpaTtbl (HeT
HeobxoaAMMOCTU 3aMeHbl PUNBLTPOB U Mp.
MOABWXKHbIX YacTewn)

= MyUHMManbHbIE PUCKM CKBO3HAKOB

= Huskoe sHepronoTpebneHne cuctemsl

- Bbicokas rurmeHa (HeT KoHAeHcaTa)

= HeT gpeHaxHom cuctemsl

= HeT anektponoTtpebneHnsa ycTponcTBoM

= Huskue 3atpaTtbl Ha MOHTaxX

= OKOHOMUSA BePTUKANbHOIO NPOCTPaHCTBA

= OnsanH

= BO3MOXHOCTb BCTPOUTL OCBELLEHNE, BbITSAXKY U
np.

- 3BeCTHaqa Ha pblHKe cuctema
= Bbicokasi npon3BoauTeNbHOCTb

= HeT TpeboBaHuin kK BNaXXHOCTK BO3adyxa B
nomeLLeHun

- He TpebyeT cnctembl BEHTMNSLMK
= CnblWwHO YTO paboTaet

HenocTtaTtku

HepnocTtaTtku

= TpebyeTcs cuctema BEHTUNALNK
= OrpaHu4eHHas Npon3BOANTENBHOCTb

= [Mnoxo noaxoauTt AnA NOMELLEHUN C BbICOKUM
YPOBHEM BII@XXHOCTU

= lWym

= Bbicokue akcnnyaTaunoHHbIe U3OEPKKN
- Bbicokoe notpebneHune aHeHeprnm

= Puckn ckBo3HsikoB

- Hy)XxHa gpeHaxHasa cuctema

| (@) Lindab |




lNMpakTnuyeckue peweHuss — AKTUBHbIE OanKu (3XeKUMOHHbIe
AO0BO4YUNKN)

OXEKUMOHHbIE AOBOAYMKN C aBTOMaTU3aumnen aHepronotpedneHna Ehybrid

- BeHTUnauusa
- OxnaxpeHune

- OTonneHwve

- [aTymk npucyTcTeus
- QaTtuuk CO,

- KoHTponnep
TemnepaTypbl

@ Lindab |



lNMpakTnuyeckue peweHuss — AKTUBHbIE OanKu (3XeKUMOHHbIe

AO0BO4YUNKN)
OXEKUMOHHbIE AOBOAYMKN C aBTOMaTU3aumnen aHepronotpedneHna Ehybrid

VAV knanaH

OcselleHue

[MpuToK M yoaneHue Bosgyxa

KoHTponep, AaTyuk
NpUCYTCTBUS,
AaTynk
OCBELLIEHHOCTMU,
patunk CO ,

@ Lindab |



lNMpakTnuyeckue peweHuss — AKTUBHbIE OanKu (3XeKUMOHHbIe
AO0BO4YUNKN)

OXXEKUMOHHbIE JOBOAYMKN C aBTOMaTU3aumnen saHepronotpedbneHna eHybrid

eHybrid cHuxaeT noTpebrneHne aHeprumn npmn oTCyTCTBUM NepcoHar
Ha paboyem mecTe. Kak npaBumno, Takoe peLleHne no3BonsieT CHN3

noTpebneHne aHeprnm knumaTmndeckon cuctemon Ha 30%

100 %

80 %

BeHTUNALMOHHAA yCTaHOBKa
0
60 %

OxnakaeHue NpUTOYHOTo BO34YXa

40 % I Harpes npuTouHOro Bo3ayxa

I TennonpuToku uepes

OrpaskaaloLme KOHCTPYKLUM
20 % paxaatouy PYKL,
Bl Ocsewenve

CraHpapTHoe pelueHune eHybrid

| @) Lindab |
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mw power

metso-wartsila joint venture

Energy from Biomass

28.06.2011



|ldeally complementing expertise

MW Power - a leading European provider of medium- and small-scale power
and heating plant solutions for local sustainable energy generation

Boiler know-how from Metso Power plant capabilities from Wartsila
* innovator of biomass-fueled heat and « forerunner in modularized power and
power solutions heating plants

« pioneer of bubbling fluidized bed (BFB) * developer of BioGrate combustion
boiler technology from small to large scale technology

mw power

84 | © MW Power
metso-wartsild joint venture



Five solutions to different customer needs

Biopower — Modular biomass power plants

* standardized modular power plants
* power generation and CHP generation from biomass in the range of 5-10 MW electricity
* based on BioGrate or bubbling fluidized bed (BFB) combustion

* customer-specific plants for heat and power production
* CHP generation from biomass and recycled fuels in the range of 10-60 MW boiler output
* based on bubbling fluidized bed (BFB) combustion

Bioheat — Local bioenergy plants
* customer-specific heating plants
* steam and heat generation from biomass in the range of 4-23 MW fuel input
* based on BioGrate combustion

Oil & Gas — Energy from oil and gas
* customer-specific boiler plants for steam or hot water generation
* a full capacity range of boiler plants for oil and gas
* water-tube and fire-tube technologies (Noviter and VEA)

Services — Partner for performance
* upgrades, maintenance and technical services
* training
® gpare parts

o o mw power

metso-wartsild joint venture

l



Our solutions — recent references

Biopower Multipower

Bioheat

™5 Oil&Gas

5
2o

o ~ mwpower

etso-wartsild joint venture



Russia Renewables 2020 package

* Government passed proposal to reach a 4,5 % of total power capacity to
2020. Consideration of the request in parliament has started (peat law,
energy savings law), and the law should take effect at the nearest future

* Peat law discussions in Duma
* Several dot-by-dot project feasibility studies made

* General development scheme is include a power plants based on
renewables (wind, mini hydro, bio)

* In MW Power, we believe that the new Russia targets and laws will
significantly increase the demand for our power plants

===) MW Power’s delivery to Pruzhany (Belorussia) is a good example of
such a solid fuel CHP plants.

o7 [omnsons mw power

metso-wartsild joint venture



mw power

metso-wartsila joint venture

BioPower
power plant

Pruzhany, Belorussia

88 | © MW Power



Pruzhany BrestEnergo CHP plant

* Customer: BrestEnergo

Steam drum

° Delivery:
- CHP plant by Metso-Wartsila,
MW Power Oy
- Grate technology

- Modular (build at factory) model

Boiler

Stair tower

Feed water tank module

Biograte

°* Energy output:
- 4 MW electricity to the city Fan module

- 14 MW district heat for the T R
Pruzhany township

Make up water tank
module

Main steam
module

Heat exchanger
medule

* Fuels:
- Peat
- Forest chips, sawdust, bark

* Construction - 18 months

Turbine
generator set

Condenser module

o mw power

metso-wartsild joint venture



90

Biomass power plants for various needs

Modularized
5-10 MW(e)

Medium - BFB
20-100 MW(e)

Large - CFB
100-300 MW(e)

© MW Power

* Example: Pruzhany
* Fuel logistic from neighborhood
* Typical fuel transportation < 50 km

* Example: PGE Szczecin,

* Fuel logistic by trucks and trains
* Typical fuel transportation
50-100km

* Example: Alholmens Kraft

* Well developed fuel logistics

* Fuel transportation longer
distances eg. by vessels

mw power

metso-wartsild joint venture



Benefits to customer in BioPower CHP’s

Carbon neutral
fuel H Less power
transmission
Local losses

power
generation

g "

Lt

Promotes
local

employment
Renewable e

fuel Local fuel

o Jowenm mw power

metso-wartsild joint venture



mw power

metso-wartsila joint venture

Local energy solutions
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OHeproayaur

ONS YnyylleHus

Ka4yecTBa SHeprum




KayecTBO aHeprum - cepbesHasa npobriema

CTonmocCTb HekadecTBeEHHOW aHeprun B EBpone: 150 mnpa. €/ roa

(Leonardo Power Quality Initiative Program)

[TpYmnHbI
PeakTnBHas aHeprus
[[apMOHMKU
3meHeHns HanpskeHus (nposarbl, BbIBpOCkl, NpepbiBaHNUS)
drinkep

-

)

OkasblBaemMoe BrnmsiHue
[TloTepu anekTpoaHepru
[MpmMmeHeHne OonroBeYHbIX MaTepuarnos
JKcniyaTaunoHHbIe nNoTepu
Bo3gencreune Ha YenoBeka

0 legrand



Yto penatb?

OHeproayguT

[TOHATL, YTO NpoucxoauT C
9NEeKTPOyCTaHOBKOW B TeYeHne ANUTENbHOro
nepuoaa

[lnarHocTuka n pekomeHgaumm

BbinonHatoTca cneuunan N3NPOBAHHbLIMA
KOMMNaHNAMHA

yJ'IyLILLIeHI/Ie KaydecTBa SHEPIrnun

CHWXeHne KanutarnbHbIX 1 onepauuoHHbIX
pacxoqoB

O legrand



[Tpumep: bawHa «Typ oo bpetaHb» Bo PpaHuunm

TpeTbe Mo BbicOTe 3aaHne dpaHuuu, -
pacnonoxeHo B HaHTe, BbicoTa - 144 m N

/-yPOBHEBbLIN NAPKUHT
3 aTaxka BeCcTubronen n xXonsnos

29 aTaXken oPUCHbIX NOMELLEHNI
(16000 kB.M), roe exegHeBHO
Tpyaatca 800 coTpyaHUKOB

TexHn4Yeckmne aTaxum u
BOAOXPaHUIULLE HA BEPXHEM dTaxe

Harpy3ka:
8 NP TOB 1 7 3cKanaTopos
OBuK

TpaHcopopmaTtop 1000 kBA, ¢
Harpyskoun 650 KBA

Koppekumnsa koaddunumeHTa MOLLHOCTH

O legrand



Ayount

.« [logknoyeHne aHanmsaTtopa ceTu
ALPTEC2333b

< [loka3saHna cHumarTCca B TedeHue 7
OHEW

. Données Temps dintégration. : : Courant : ey
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N3amepeHus : 2 noNnoXuTernbHbIX pe3ynbTtarta, Iinmkep

12. FLICKER

WAl FURS MOYENNES 10 Min.

g FlikerPst | | Rornées Temps dlimégmﬁnn: | | :‘nlsil-;?; fgt LvET
; e N @ pratl Moy
1 1 1 1 a pzte Moy
it Moy
(T
'| | || ||| |
[ |
.m ] e
\|||]| |I|’HI \u | |
B T T TTT INTH [—— --------- ------
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Waleur masi;
Courbe Instant Valeur maximale
Tour de Bretagne / Pstl Moy 150242011, 05:20 072
Tour de Bretagne / Pstd Moy 150242011, 05:20 0,76
Taour de Bretagne ¢/ Pst3 oy, 150272011, 05:20 0,83 W

O legrand



|/|3MepeHI/IF|Z 2 NMOnNOXUTENbHbIX pe3yJsibTata, USMEHEHNA HaANPAXKEHUA

15 COUEBEITIC

S00% Pourcent

de la waleur
noninale
400%
300%
Prohibited region : 0
200%
100% ————
No damade reqgion : ()
L | T T LA | T T LA | T LI L | L L | T LA | T LA LR | T LEELEELELELELLE =
10 p= 100 ps Tms 10 e 100 ms 1= 10= 100 £

Dirée

2 [Ins gaHHOro TMna 3g4aHus aTo NpuemMnemMble
pe3ynbTaThl

O legrand



N3mepeHusa : ABa oTpuLaTeNbHbIX pe3ynbTaTa

'lnoxoun cos ¢, kKoppekumsa koadpdpunumeHTa
MOLLIHOCTU He BbINOJSIHEHA AO0MKHbIM 0DOpa3oM:

cos ¢ 0.8

VAL FURS MOYENNES ENVOL TS AMPERES REACTIFS (Vard AMS 18 Min.

. Dornées Temps dintégration, . , Puiszarmce réactive
' ' 1 ' BEENGIT JO LIVET
: & i Moy
! ! @ ot Max
100 k" [ T S | I | | [ P R DAY P A T _
: J & iy | | : I t “.
SDF”-FIT“---I ______.:_ ____________________ L L 1 ' _r
- 1 1 I 1 : I 1 1 ] | .:. 1
1 1 I 1 I 1
[NXTF
1 1 I 1 1 1 1 1
ozt 12z 13zt oz 1Sz &zt 17Tz
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N3mepenusa : aBa oTpuuUaTernbHbIX pe3ynbraTa

&< CeTb 3arpsasHeHa rapmoHukamm, TDH gna U
cocTtaBnsdeT 3 - 6%, bonbluaa paccemBaemas
MOLLHOCTb

VALEITRS MOYENNES ENPOURCENTAGE DU FONDAMENTAL I8 Min.

. Dornées Temps dintégration , . THOtension :
THLD tersion 1 1 1 1 1 BENIT JOLIVET
' 1 1 1 1 1 1 3 w1 My
5“:‘..-___:_____ ______:.___________JI.____________: ______ |, ] ' : . W Vi RNax
. ! O w2 Moy
W V2 Rax
W V3 RMoy
W V3 Max

- J

| b Y =l 1 | Y
it 12z 130z i (RSN )| 10z (LR |
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[lnarHocTukKa

BbinonHanacb Hawmm
cneuvanmsnpoBaHHbLIM cbvmma_nom
BOo ®paHuumn: Alpes Technologies i,

Hanuyme 3HauynTenbHOro Kosim4yecTsa
rapMOHMK, OKONo 3% C NMMKOBbLIMMU
3HaYeHunsMun 0o 5,5%. [laHHble
NnokKasaHusa ele HaxoaaTcsd B
npenenax, yctaHoeneHHblx EN
50160, HO B KOHEYHOM UTOrE
NOBIIUSAOT HA CPOK CIyXObl
KOHOEeHCaTOpPOB N YCKOPAT U3HOC
YCTaHOBKMW.

Heobxoanma KoppeKkuus
KoadppumumeHTa MOLHOCTU, COS P
0,8,tg ¢ 0,75.

TpebyroTca gononHuTenbHble 75
KBap.

0 legrand



PelwieHne

< KoHOoeHcaTopHasa yctaHoBKa
250 KBap C ycuneHHbIMU

paccornacoBaHHbIMM

apoccenamun. Tmn SAH

MS30040.189

O legrand



PesynbTaThl

Cos ¢ 0,96, Tg ¢ 0,31
OkoHomua KBA: 108 kBA (21%)
ROI* Bo ®paHumu: 4,5 mecsiua ns-3a wtpados

ROl B Poccuu:
HaunmeHbluasa ctommocTtb KBTY: 1,7 pyb6.

[Ons pacyeTtoB Bo3bMeM 240 aHen no 12 pabo4nx
yacoB = 508000 py6. akoHOMWUM B roa

KoadppuumeHT peHTabenbHOCTU NHBeCTULUUN < 1
rog

Ho cpegHas ctommocTb cocTaBnsieT 2,4 pyob.,
akoHomMmusa 597000 py6.

KoadppuuymeHT peHtabenbHocTn nueectnumm < 10
MecCsLEB

O legrand



[ononHutenbHas NnpubbISb

CHWXeHne KanutanbHbIX PacxXodoB.

YBenuyeHne cpoka cnyxbbl anekTpoobopygoBaHUa m
MEXaHNYEeCKNX YCTPOUCTB, paboTatowmnx Ha
aneKkTpuyecTsee

OKOHOMUS 3NIEKTPO3IHEPrum (onepaunoHHbIe pacxodbl)
CHmXeHne notepb, Bbl3BaHHbLIX rapMOHUKaMW
21% aKOHOMUK SHepronoTpedbneHns 3a
CUET KoMMneHcaunm peakTMBHON MOLLIHOCTU

» 3a 9 net c «Legrand»: 5,4 mrH pyo0.

O legrand



Cnacunbo

[ononHunTensHyO MHopMaLunto ob
9HepProad@eKTUBHLIX pelieHnax ['pynnol
Legrand B Poccuun Bbl HangeTe Ha cauTte

www.legrand.ru

0 legrand
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Electrical Audit

For a better

Quality of Energy




The Quality of Energy, a major problem

Cost of non quality energy in Europe : 150 B€ / year (Leonardo Power Quality

Initiative Program)

Due to
Reactive Energy
Harmonics
Non sustained tension (dips, swells, interruptions)
Flickers

Generating
Electrical losses
Material over aging
Exploitation losses
Impact on human being

O legrand



What to do ?

Electrical Audit

To understand during a sustain period
what is happening on the electrical
installation

Diagnostic and correction proposition

Made by specialized and qualified
companies

Better quality of Energy
Capex and Opex savings

O legrand



Case Study : Tour de Bretagne in France

3rd highest tower in French regions,
located in Nantes, 144 m 1

[ levels of parking lots
3 stories of lobbies and halls

29 stories of offices (16000 sqg. m.)
welcoming 800 workers daily

Technical stories and water reserve on
the top

Loads :

8 Lifts and 7 mechanical stairs

HVAC

Transformer of 1000 KvA, 650kva load
Power Factor Correction

0 legrand



Audit

. Installation of Network analyzer
ALPTEC2333b

@ Measuring campaign during 7 days

. Données Temps dintégration. : : Courant : e
BENOIT JOLIVET
: : @ 11 Moy
W |1 Mex
SR SR T— Y | | Ly ‘ : : O 12 Moy
. ) ) bl A "‘M Y 1ol B |2 Mex
i | : i i l g H | | |3 be
B |3 Mex

Oou;’ant

100A. ................................ . ........... |

13/0'2/11 1416211 15/0'2/11 16/6211 17/0'2/11

E=—t—1

11/02/11 12/02/11
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Measures : two good results, flicker

12. FLICKER

WAl FURS MOYENNES 10 Min.

g FlikerPst ; [Dornées Temps dlimégmﬁnn: :‘nlsil-;?; fgt LvET
e @ Pstl Moy
O patr Moy
it Moy
| T
[ |
.m i e
\|||]| |I|’HI \u | |
uz-----i— --------------------------------------------------------------
11.-'0.':7..-‘I 1 12.-'0.':7..-'11 13-1:!'2-'1 1 11.-'&:7..-’1 1 15.-'&:':.-'11 1&-12!'2-'1 1 17 'II;.‘I 1
Waleur masi;
Courbe Instant Valeur maximale
Tour de Bretagne / Pstl Moy 150242011, 05:20 072
Tour de Bretagne / Pstd Moy 150242011, 05:20 0,76
Taour de Bretagne ¢/ Pst3 oy, 150272011, 05:20 0,83 W

O legrand



Measures : two good results, tension events

15 COUEBEITIC

S00% Pourcent

de la valeur
noninale
400%
300%
Prohibited region : 0
200%
100% ————
No damade reqgion : ()
L | T T LA | T T LA | T LI L | L L | T LA | T LA LR | T LEELEELELELELLE =
10 p= 100 ps Tms 10 e 100 ms 1= 10= 100 £
Diré

"< Those results are quite normal in such office
environment.

0 legrand



Measures : two bad results,

'Bad cos ¢, power factor correction is not done
properly : cos ¢ 0.8

VAL FURS MOYENNES ENVOL TS AMPERES REACTIFS (Vard AMS 18 Min.

. Dornées Temps dintégration, . , Puiszarmce réactive
' ' 1 ' BEENGIT JO LIVET
: & i Moy
! ! @ ot Max
100 k" [ T S | I | | [ P R DAY P A T _
: J & iy | | : I t “.
sokvard - -} e | - . it -1-
) 1 1 I 1 : I 1 1 ] | .:. 1
1 1 I 1 I 1
[NXTF
1 1 I 1 1 1 1 1
ozt 12z 13zt oz 1Sz &zt 17Tz
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Measures : two bad results,

< Harmonics are polluting, thd U are between 3
and 6%, high dissipated power

VALEITRS MOYENNES ENPOURCENTAGE DU FONDAMENTAL I8 Min.

. Dornées Temps dintégration , . THOtension :
THLD tersion 1 1 1 1 1 BENIT JOLIVET
' 1 1 1 1 1 1 3 w1 My
5“:‘..-___:_____ ______:.___________JI.____________: ______ |, ] ' : . W Vi RNax
. ! O w2 Moy
W V2 Rax
W V3 RMoy
W V3 Max

- J

| b Y =l 1 | Y
it 12z 130z i (RSN )| 10z (LR |
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Diagnostics

Done by our specialized subsidiary in
France : Alpes Technologies S

Harmonics presence is important,
over 3% with picks up to 5.5%, which
IS still into limits of EN 50160, but
would definitely affect life of
capacitors and is increasing aging of
installation.

Power Factor Correction is needed,
cos ¢ 0.8, tangente ¢ 0.75.

/5 additionnal kvar are needed.

O legrand



Solution

=< Capacitor bank of 250Kvar
with reinforced detune
reactors (or self): SAH type.

MS30040.189

O legrand



Results

cos ¢ 0.96, tangente ¢ 0.31
Kva gains : 108 kva (21%)
ROl in France : 4.5 months due to penalties

ROI in Russia:

Lowest cost of Kwh : 1.7 rb

Taking into consideration 240 days of 12h of
activity = 508000 rb saving per year

Return On Investment < 1 year

But average cost is 2.4 rb, saving is 597000 rb
Return On Investment < 10 months

O legrand



Additional benefits

Improving CAPital EXpenditures (Capex) :

Longer life of electrical material and mechanical
devices working with electricity

Energy Saving (OPerationnal EXpenditures)
Losses drops due to harmonics

21% gain on energy consuption due to power factor
correction :

* Average 4 years : 2.4 M rb

* With Legrand 9 years : 5.4 M rb

0 legrand



Thank You

And find more about the Legrand Group Energy
Efficient solutions in Russia on

www.legrand.ru

O legrand



*
AEB The Association of European Businesses

Round Table organised by the AEB Energy Efficiency Committee

Practical Solutions to Energy Efficiency
In the Built Environment

June 28, 2011, Marriott Tverskaya WWW.ae b Fruyus.ru




CoxpaHeHMe 3Heprum: 3awmTa oKpyxarLwen cpeabl
HaunHaeTcHa ¢ Bawero gpoma

«AEDB — KoHdepeHuuns no saHeproadpdpekTMBHOCTU»

Sl

XaHc-KepcteH XpybeL
["eHepanbHbI gnpektop OO0 «bCX bbiToBas TexHuka»

MockBa, 28 uioHa 2011

BOSCH AND SIEMENS HOME APPLIANCES GRO
UpP



MaTtepuHckue komnaHum BSH

Robert Bosch GmbH Siemens AG

1967

BOSCH AND SIEMENS HOME APPLIANCES GRO
up



BSH - Ycnex B Muposom maclutabe

B Konun4yectso cnyxatwunx:

40,000 BO BCEM MUpe

B O6opoT koHuepHa B 2010 T.
9,1 mnpA. espo

B KonnyecTtBO KOMNaHUN: ‘
60 B bonee, Yem 44 cTpaHax

B KonuyecTBO NpOuU3BOACTB: \

R
41 B EBpone, CLUA, . E?/
AN

INaTtuHckon Amepuke 1 Asnn S

;\\;

okono 40 MMH. BbiMyckaeMblX GbITOBbIX NPMGOPOB

B BcemupHas ceTb ANCTPUBYLMM U CEPBUCHBIX LIEHTPOB

BOSCH AND SIEMENS HOME APPLIANCES GRO
upP
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Okono 40% aHepronoTpebneHuns B ObITYy NpuxoguTca Ha GbiToBbIE MPUOOPDI

OnekTpuyeckuii oborpes U oxnaxaeHue

TUpanbHbIe MaLLUUHbI

BOSCH AND SIEMENS HOME APPLIANCES GRO
up
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03[EeNCTBME Ha OKPYXKaloLLyIo cpealy B Te4YeHUe XU3HEeHHOro uukna
bITOBOW TEXHUKU

*MokasaTenu 3aBUCAT OT Buaa

I'ngnaaoncrao NPOAYKUMN U NOBeAEHUSA
(notpebnenue cbipbAa, noTpe6uTeneli

3HEepruum u Boabl)

Cobipbe OvcTpubyuus

(LiBeTHblE MeTanmbl, (sHepronoTpebneHune
cTanb, nnacrmacca, n sMuccus

CTEKIo n gp.) BpeAHbIX BELLECTB)
90 — 95%*

OkcnnyaTtauus (notTpebneHve Boabl,
YpaneHue oTxogos SHEPrun n XI/IMI/IKaTOB)

(sHepronoTpebneHne g‘] -y

MpumepHo 90% BO3aenCTBUS 0ObIYHBIX ObITOBLIX NPUOOPOB Ha OKPYKE
NCNonb30BaHUS.

BOSCH AND SIEMENS HOME APPLIANCES GRO
up



OHeproapekTMBHOCTL CTAHOBUTCS BCe bonee BaXkHOM npobnemon 2011

4
@ Europe
)

b

Nqith-Amerl

"
N
> ,
s .

PSSy
77 ME-Asia

Latin-America

MapkupoBka
3HeproadeKTUBHOCTH

= BN

BOSCH AND SIEMENS HOME APPLIANCES GRO
UP



[Npumep: XonoaunbHukn B Poccum

BOSCH AND SIEMENS HOME APPLIANCES GRO
up



42% xonoaunbHukoB B Poccuu ctapwe 10 net

e b e e B S 11
SK CZ

H HR PL RUS BG UA ROM
40
56 57 >2
61 62 67 71 63
09 years ago %
B 10 years and before
No answer 7/
7
%42%
///
16

(B %)
WcTtoyHuk: Eastern European Ownership Analysis on Consumer Durables EEOACD, 2008

BOSCH AND SIEMENS HOME APPLIANCES GRO
upP
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3ameHa CTapbiX ﬂpMGOpOB Ha HOBble 0OnagaeT BbICOKUM 3Heproc6epera+ou.l,MM
noTeHUMasriom

58 MIH. WITYK 23.8 mnpa.kBty/rog

[MoHeHUman akoHOMUK
9NIEKTPO3HEPIrUN:

11.2 mnpa
kBtu/rop

= 3.8 MnH. T CO, /roa

n
~12.6 mnpg CokpalleHue
?W e noTpe6neHus
é o aHeprum

[JOMOX035IMCTBaMU B

42%
° Poccum 6onee yem

cTapule

\

10 rer 1 Ha 10% !
x MoTtpebnenune

onoavIbHUKA B 3NeKTPo3Heprum B cnyyae 3ameHbl cTapbix
A0OMOX03AnCTBax XONoAUNbHUKaMMU I'IpVI60pOB Ha HoBble A++

BOSCH AND SIEMENS HOME APPLIANCES GRO
upP



OKONOTMNYHbIA U BKOHOMUYHDBIWN:
OHeProadPEKTUBHOCTb — 3TO TAKKE IKOHOMUA MHBECTULIMA B 3NIEKTPOCTAHL NN

Ecnu npnbnunantensHo

25 MUNNMOHOB XONOANNBbHUKOB
B Poccuun

ctapwe 10 neT 3aMeHUTb Ha HOBbIE
9HeproapdeKkTnBHbie MOLENMU, TO

12.600.000.000 kBtu/rop

12,6 TBTu/rog

ANeKTpun4vyectsa MOXeT ObITb COKOHOMSEHO

YTO COOTBETCTBYET NOTPEONEHUIO SHEPTUA
10% pomoxo3sancTts Poccum B roa
unu
noTpebneHnio aHeprum BCEMN JOMOX03SIMCTBaMM
Mocksbl

BOSCH AND SIEMENS HOME APPLIANCES GRO
upP
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OHeproadPeKTUBHOCTL — 3TO Takke aobaBneHne CTOMMOCTH,
OKOHYaTenbLHOe pelleHne npuHMMaeTcst noTpeburenem

m OTpacnb:

" MlHBecTMUMKN B UCCneaoBaHUA U
pa3paboTku N NUHHOBAUUOHHbIE
TEeXHOornm

= PR 1 KommMyHukauum

= MapkeTuHr

BOSCH AND SIEMENS HOME APPLIANCES GRO
up



Hawiun obszatenbcrTea

3asoag BCX nop
Cr.lMNeTepbyprom B CTpenbHe

i,
Pa3paboTaHHble B Poccumn anst pPOCCUUCKMX
notpedurtenen

m Jlyywme nokasatenu aHeproadpdektuBHocTn A+

m [lepBble npndopsbl B Poccumn He coaepxawme
dTopxnopyrnesogopoaHbix (FCKW)
n ropyrnesogopoaHbix (FKW) coeanHeHnmn

BOSCH AND SIEMENS HOME APPLIANCES GRO
up



OHEepProadeKTMBHOCTL — 3TO TaKke AobaBneHne CToOoMMOCTU

m OTpacnb:
= iHBeCTNUUM B UCCriegoBaHNA U
pa3paboTkn U NHHOBALMOHHbIE
TEXHOOornm
* PR n KommyHukayumm

m PosHuua:
= Camas HM3Kas LeHa — 3TO eLlle He Bce
= KOMMYyH/KaUuM N KOHCYNbTUpOBaHue

BOSCH AND SIEMENS HOME APPLIANCES GRO
up



OHEepProadeKTMBHOCTL — 3TO TaKke AobaBneHne CToOoMMOCTU
m OTpacnb

m Po3Huua

m [lpounsBoautenun aHeprum, opraHbl
rocyaapcTBeHHOW U MECTHOM
Bnactu unu gegepansHoe

BeJOMCTBO. HEqﬁrrgie Bosch
- HameﬁKa K 5122 iF-4
3Hepro- — At
appetmsHOCTM

S 01/01/ 2011  p—

e LT e o T ) Pl

*"IHULMATUBBI MO cersuecs
samere cTapeix " A

g St LT

npubopoB Ha HOBbie

BOSCH AND SIEMENS HOME APPLIANCES GRO
up



Pesynbtathl, gocturHytele BCX-Ipynn ¢ 1996 no 2011

Mocyaomo- Ctupans- ON.NAuThI Xonoa-ku Xonoa-ku XOn-iA G
€e4YyHble Hble N OyXOBKU ¢ BPMK* HPMK**
MallVHbI

MaLlUHbI

*BepxHee Pacnon.
MoposunbHor Kamepsl
** HmwkHee Pacnon.
MoposunbHon Kamepbl

BOSCH AND SIEMENS HOME APPLIANCES GRO BCX Kpyrnbii cton | X.-K. Xpybew | 21 nionst 2011 | Slide: 138
uprP



CunbHble N3MeHeHU s PbIHKA B CTOPOHY Oofee BbICOKOM
3HeproahPeKTMBHOCTHU

XonoaunbHUKK Mopo3unbHUKK CTupanbHble MaLlUvHbI CylmnbHbIe aBTOMaTbI
13 cTpaH —
3anagHoi m 4,3 6,2 7,3
EBponbl, 16,9
npoaaHHble ’
npu6opsbl B 261
% - 33,8
B A ++
OA+*
O A™ 39,3 o e
OB 64,9 e
B CG ;
66,7
64 4 61,5
!6 ’
60,1 i 56,2
51,5
15,2
13,5
18,2 12,3
12 7,5 . it 53
B . e 3 [ ] e 2 33
2006—— 2006—— 2006—— 2006——
*for Washing machines: 2809A-20% and better; A+ = A-10%2009 2009 2009

**for Tumble dryers: A = Energy Efficiency Class A or more economical than the corresponding limit

Q Fa¥dl | !
OUUTLE. " OINTClair pairel

BOSCH AND SIEMENS HOME APPLIANCES GRO
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Energy and Urban Planning in
Rotterdam PoTtTepoam
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«Climatechange

‘Rotterdam largest oil port in the world, industries in energytransition
*Businessmodel make money

*Nations in energytransition

*Rising prices of energy and food will hit low incomes first

*Local job opportunities

‘ﬁd Gemeente Rotterdam Titel van de presentatie

dS+V



Energy costs rental homes Holland

€ 600
€ 500 -
€77
€400 €77 €77
L J—
€160 €77 O electra
€300 +—lgesl——— ... — 1 — ..=§%3t1 y Roo
€142 €96 il €56 @ netto huur
€200
€ = T T T T
Jaren '60 niet  Jaren '60 gemod /  Jaren 70 niet Jaren ‘80-'90 Na 1998 / hoge
geisoleerd geisoleerd geisoleerd / isolatie bouw isolatie-
doorzon gisen

i. Straathof senternovem, 2008

‘ﬁd Gemeente Rotterdam Titel van de presentatie

dS+V



Enery costs home owners

H Energie
B Hypotheek

= mortgage

2000 2004 2006 2008

i. Straathof senternovem, 2008

‘ﬁd Gemeente Rotterdam Titel van de presentatie

dS+V



Energy systems




Our current
energy system

primary energy

. . . . plectricity

Titel van de presentatie

Prof. A. Van den Dobbelsteen TU Delft

into the environment



low-ex system: Cascading energy

cascade of waste

primary energy

>
=
QO
=
“—
(@)
Qo
()

Prof. A. Van den Dobbelsteen TU Delft




Leiden

bestaand net
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== potentiéle warmtenet (4
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d (potentiéle) warmteaanbieder )

® AWz

= Zoelermeer

Den Haag

m Potential from industries 2000 MW =
1.000.000 households

Noctdorp

Pijnacker

5 DELFT B-driehoek

Gouda

Zuidplas
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Cooling Buildings




Supplying the Cooling demand

Deep Lake Water Cooling

Enwave Ensrgy Corporation

benefits:
reduces energy consumption up to 909

raduces carbon dickide emizsions John St Pumping Station ||
The pipes take water (4°C) from Lake Ontaric at a depth of 83 meters. In the Island Filtration Plant

pumping staticn heat exchangers transfer ensr gy between the cold lake \

water and the closed chilled water supply loop.

The water then is distributed into the cty water supply Enwave uses only the Existing Inta
coldness from the lake water, not the water as atternative to conventional - Pipes (2]
air-conditicning.

Metro Hall's energy savings

Ierm value

Pavweer consumpticn 2,000,000 kilowatt-hours per yearlass
Paweer saved Is sufficlent to supply 200 homes

Raducticn InWater Consumptian 4,400 cublc matras par year lass

from Cooling Towers
Greanhouse CGas Reducton: Carbon Diceide | 732 tonnes per year
Mumber of Cars with equivalent emissions | 160

www toronto.ca fenvironment finitiatives jcosling.htm

“Koudecirkel”, the cold circle
Universiteit Twente

The cold cirde is a manmade basin which stores cold during the night for use during the day for the offices and university buildings.
The prototyps has been implemented by Universiteit Twente.

The basin iz 10 meters deep by 36 meters in diameter; it has a cool capacity of 118W.
Thewater is cooled by night, either naturally orwith machines that make use of electridty of the lmeest fare.

Theapplication at a harbour of 3 10 meter degp drcle could have the capacity of 2500 MW
Itis alsa can be used as a sprinkler installation.

wowweubwente.nlnieuws/persfcont_08-025 doc/

Co, neutrale Maas en Rijnhaven: with Florian Boer, City of Rotterdam and Andy van den Dobbelsteen TUD



Gemiddeld temperatuurverioop Maaswater (2001-2004)

gemiddelde riviertemperatuur
— gemiddelde buitentemperatuur
buitentemperatuur (min.-max.)

e jan feb mar apr mei jun jul aug sep okt nov dec
20
15

10

temperatuur (°C)

5

bron laden met bron faden met
koud Maaswater warm Maaswater

Store warm/cold water in the soil

Opslag van warmte en koude in de bodem

zomer gebouw gebouw

||

By Techniplan adviseurs Rotterdam Dick van der Kooij.



...To energy efficient neighbourhoods, areas, cities ang .
metropolitan-regions




Energy as a layer In

urban planning!
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Energiepotenties

Leon
9640 MWh_/ha

Wind, T00m;
128 M"Hh*.-' e

‘Wend, 3m
56 Mwh, /ha

Afval, huishoudent
1.7 Mwh Jha

(R

Restwarmbe

Biamacsa
Natwuronderhoud
4,7 MWh_J/ha
Bosanderhoud
18,% MWh_/ha

Badem tob -S0m
warticale WOW

Aquifers
wiik opileg

Gecthermie, -3000m
108 =C

DGC; 700ha

6750 GWh_

160 GWh,

5 Miwh,_/ turby

1,2 G'¥h

L |

Hapgaa
w125 GWH_

Onderhoud DGC
2,4 GWh
Etfarm
1,1 GWh,
Cnderhoud omgeving
20 GWh

Bodemgeschiktheid Wiy
BN e gesohdn
N e chilr

Aguifergeschiktheid
N Zecor geschikt

Paed peschihl
¥ Onbekend

RS Redinictregebedden

Geothermie
I Ceckbnorpunt

Toegepast

PV, daken 1
12 GWWh,

Zonne-collectoren, daksn
15 GWh,,

Wind, grobe turbines:
160 GWh,

Wind, turby’s
3% GWh,

Afval, verbranding
1.2GWh_  _.

Restwarmie
Hapapa
250 GWh_
Biomassa
enderhiowd DG
2,4 GWh_
Eifarm 1
1,1 GWh_
<lark smgeving
20 -S-Wh#

Energievraag 3000 hh:
10:6 GWh,
26,5 GWh,,

Prof. A. Van den Dobbelsteen TU Delft




Central and decentral

A mix of:

- district heating
- heat cascading
- low temperature networks
- autarkic blocks
- wind, solar, biomass....etc




Rotterdam Energy Approach and Planning

By the year 2025 Rotterdam aims to have halved its CO,-emissions;
an ambitious plan that wil require a ravolutionary approach to urban
areas. On proactive respanss to this challengs is an exploratory
study of the Hart van Zuid, an area including the Ahay, Zuidplein

and the Ikazia hospital. An interdisciplinary team has investigated
how to tackle CO,-issues in a structured way. This has resultad in

the Fotterdam Eneray Approach and Planning (REAP) methadology,
REAF supports initial demand for enargy, propagatas the uss of
waste streams and acvocates use of renewable eneray sources
10 satisfy tha ramaining demand. REAP can ba applisd at all levels:
indlivicual buildings, clustars of buildings and even whols
neighbourhoods. Applying REAP to the Hart van Zuid has shown
that this area can bacoms CO,-nautral, Bast of all: REAP can ba
appliad everywhers. This booklet explains the background and the

Do ep el Str’]kers Wiﬁiﬁflﬁf‘;ﬁﬁ"‘"” REAP Datsiled plans for Hart van Zuid lavishly
Architects

i Rotterdam Energy Approach and Plannin
Joubert Architecture 9y App 0

dv3d

Towards CO,- neutral uthan development

City Rotterdam R e ~uy -3

TU Delft

Rotterdam Climate
Initiative

Mixed Sources

Productgroep ult goed b
bassen en andere gecontroleerde




From ‘Trias energetica’ to new stepped strategy

N

reduce the demand generate sustainably provide clean & efficiently
/ avoid energy \ / generate \ /generate energy\
demand by renewable clean and efficiently

buildi architectural energy with fossil
uiding measures on the building resources on the
level building scale

- / . / . /

reduce the demand utilise waste flows generate sustainably
/ avoid energy \ / re-use \ / generate \
demand hy waste flows renewable

building architectural on the building energy
measures scale on the building
scale

- / . / - /




The New Three Steps Strategy

3¢ building ¥¢ neighbourhood 3¢ district Xt city

% % N % 8 pgp’. *
ARNA 46 a0 We B8

Ao o S 20




winkel

kantoor

Heat cold and electricity for different programmes (changes per seaso

n)
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SUPERMARKT

Attuning demand and waste flows
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AMBITION:
ENERGY NEUTRAL & FOSSIL FREE

qd Gemeente Rotterdam DOEPEL STRIJKERR, | WORK 201 Lt
d4S+V REAP 2: TU DELFT | DWA | DSA



RIJKERS | W(

EXISTING DISTRICT HEATING




HEAT CASCADE from the district heating




HEAT EXCHANGE between program + HEAT PUMP




AUTARKIC ON BUILDING AND CLUSTER LEVEL




FOLLOW UP
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THANK YOU




The Association of European Businesses (AEB)

Ul. Krasnoproletarskya 16, bld.3
127473 Moscow, Russia

Tel.: +7 (495) 234 27 64
Www.aebrus.ru




