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[Touemy sHeproadexTuBHOCTH? IlouemMy sHEpPreTHYECKUI
MEHEHKMEHT?

OBHOBNEHNE N YXKECTOUEHME
3aKkoHogaTenbLcTBa

YcuneHue
KOHKYPEHLMN

HectabunbHoc
Tb
9HeprocHabxe

POCT UeH Ha 3Hepruo HUAS]

(1 yrmepon)

PocT BHUMaHuA K
OTBETCTBEHHOCTU
Kopropauumn

BockpeceHue, 15 Hosi6ps 2009r.
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Llenbl HA AJIEKTPUUECTBO U NPUPOAHbIN ra3 B Poccurickorn denepanuu

Electricity (left axis) = Natural Gas (right axis)
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BcemupHsbit
b6aHk, 2010
BockpeceHue, 15 Hosi6ps 2009r.
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BrnusHue Ha KOHKypEeHTOCOCOOHOCTh PoCccuiickor MPOMBIIIJIEHHOCTH

Growth in prices to compensate energy costs inarease, %
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BcemupHnbl

BockpeceHue, 15 Hos6psa 2009r.
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3agaun

1. MpounnocTpnpoBaTbh 3HAYMMOCTb U BO3MOXXHOCTU 3P(PEKTUBHOIO UCMONb30BAHNS SHEPIUM

2. Oﬂpeﬂ,eﬂMTb OCHOBHbIE€ CTUMYIbl N NPENATCTBUA A4 3de)eKTVIBHOFO MCrnornb30oBaHUNA

aHepruu

3. PaCKprTb npenmMmyuliecrtea n coctaBndrowine sHepretTn4eCkoro MeHegxXxmeHTa

4. PaccMoTpeTb COBpPEMEHHbIE NMPUMEpPLI B AAHHOM U CBSA3aHHbIX OTPACHsiX NPOMbILLNEHHOCTH

o

BockpeceHue, 15 Hos6psa 2009r.
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HecMoTps Ha IpOJIOIKUTEIbHBIE YCUIIMSI, TOTEHITUAJT MTOBBIIIICHUS
3(p(HEKTUBHOCTH UCIIOIB30BaHUS SHEPTUU (D) B MUPE OCTAETCS
BBICOKHM.

Mmob6anbHbIn HCTUTYT MakKnuau (MI', 2008)

[0 TlMporHo3supyembii pOCT CNpoca Ha 3HEePru BO3MOXHO COKpaTuUTb Ha 66% (oT
2,2% po 0,7% B rog), ecnv NPUHATL Mepbl NOBbLILLEHNA O3, UCMOSb3YHOLne
CyLleCcTBYyHOLMe TEXHOSIOMMM N obecneynBaroLwme BHYTPEHHIOK 4OXOAHOCTb
10% wnu Bbiwe.

[0 MoBblweHne 33 - Hanbornee 9KOHOMUYHbIN CNOCOD COKPaTUTb BbIBPOCHI MAPHUKOBbLIX
rasoB ([N, koTopble cocTaBnsAlT 2/3 BCEX UMEIOLMXCA BO3MOXHOCTEN

McKinsey Global Institute

"oTpuuartesnbHbIX 3aTpaT”

Il*{] = A

j frrerrrer ]]

]l ]_II‘—: ——\‘
—

BockpeceHue, 15 Hos6psa 2009r.
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Kpome Toro, B Poccuu npu CynieCTByOIIEN TEXHOJIOTUU U

IIPUBJICKATEIILHON JOXOAHOCTH, BBICOK IOTEHIIAAJ MTOBBIMICHUS D0

= [TonHOLUEHHas peanusaumsa BO3MOXHOCTEN O3 B Poccmnn MOXET NO3BONUTb

NHBECTOpPaM N KOHEYHbIM Nonb3oBaTensmM cakoHoMuTb 80 munnmnapgos gonn.CLUA

exerogHo npu oowen cymme 3atpat 320 munnuapaos gonn.CLUA
il P Ll-l| y P paoB A

Residential buildings

Electricity generation

Manufacturing

Transportation

Heating supply systems

Fuel production and
transformation

Non-residential buildings

Gas Flaring

Accompanying decrease in
primary energy consumption

BockpeceHue, 15 Hos6psa 2009r.
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T 11UUDI1 llUle Arvi1l D 11UJ11‘1ULI,UHH)’1’U DDI11 U,/_l,.y Ul YivilVJi1DboUbanrnyrxizn

MMOTCHIIMAJIa MOBBIIMICHUS D3, HEAOCTAaTOYHO TEXHOJIOTUHN U

pa3paboTOK

Primary energy consumption, Boe Millions

Theoretical energy
savings potential

133 [
T o | 100§ 2%

2030 Energy Energy 2030

BAU savings savings improved

scenario | from from non- | energy
investment || investment | efficiency
-related -related scenario
measures || measures'

1 Includes behavioral changes
SOURCE: NTUA (PRIMES forecast 2007); McKinsey analysis

[] Pe3yﬂbTaTVIBHOG noBbILLEeHne 33 ornnpaeTcqa Ha NHBeCTUUNOHHbIE N HEMHBECTULIMOHHbIE

mMeponpunAaTnad, B HaCTHOCTU CTPYKTYPHbIE N NoBeAEeHYECKNE N3AMEHEHNA

BockpeceHue, 15 Hos6psa 2009r.
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boJsib1iei 4acThi0, MOTEHIMAN MOBBIIEHU D ()parMEHTUPOBAH U

TpeOyeT NOCTOSHHOTO U CUCTEMATUYECKOTO MOJIX0/1a.
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= Takke kak 6e30nacHoOCTb 1 kayecTBo, 3hHEKTUBHOCTb UCMONb30BaHUSA SHEPrun TpedyeT

NOCTOSIHHOrO BHUMaHUA U AoMmkHa ObITb MHTEerpmnpoBaHa B noBceagHeEBHbIE MPOLIECCbl U

nporpamMmmbl Ha BCEX YPOBHAX OpraHn3aunmn

MANAGING RISK [0

BockpeceHue, 15 Hos6psa 2009r.
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IPPEKTUBHOCTHU HCIIOJb30BaAHUS SHEPTHUH NPCIIATCTBYET MHOXECTBO

(axkTOpOB

BONBIIMHCTBO U3 HUX - HETEXHUYECKOTO U HE(PUHAHCOBOTO XapaKTepa

= HeJOoCTaTO4YHadA OoCBEOOMI1EHHOCTb

= fipegnoyvTeHne otgaeTcd peeHnsam co
cTumMynmnpoBaHmneM npegsioxKeHn4d

= MOTyT I'IOTpe6OBaTbCF| adBaHCOBbIE BJTOXXEHUNA

= (pparMeHTMpOBaHHLIN NOTEHLUMAn
9HeprocbepexeHns

= HeJOCTaTOYHas 3aMHTEepPEeCOBaHHOCTb PYKOBOLCTBA
= IeLleHTPanM30BaHHOCTb HOY-Xay

= HeOCTaTOuHbIE CBeAeHUss 00 aHepronoTpebrneHnu
= OrpaHUYEHHbIE pecypchl (BpeMs U/unun geHbrn)

= HeXerlaHue nepemeH

= DUCK CpbiBa NpPOM3BOACTBaA/AeATENBHOCTH

= pesyrnbeTaTt 4edATeNbHOCTM PYKOBOACTBA

= HETOYHOCTb U3MEPEHNIN 1 NPOBEPOK

= pasgpobneHHble/ NPoTUBOPEYMBbLIE CTUMYIbI

= HeOCTaTO4YHOE BHUMaHME K HETEXHUYECKNM
peLLeHnaAM

Energy Use (kWh)

[kWh/t)

e
S3i3- geaT gas= gBRT g¥ET pBST Sgese  g8ss
¥ i O O¥ OE OB NS B

BockpeceHue, 15 Hos6psa 2009r.
© [et Hopcke Beputac AC. Bce npaBa 3alumileHbl. 10
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KiroueBbie (pakTophl ycrnexa B MOBBIIIEHUH MOTEHIMAIa
3()(HEKTUBHOCTH HUCIIOIB30BaHUS SHEPTUU B Poccuu npsiMo CBSI3aHBI C

yKa3aHHBIMU (haKTOpaMHU

Factor

A realistic estimate of savings

Current situation for companies

Savings estimates are conservative

~. otential ’
8 p
o A development strategy determines Energy saving measures are often not aligned with
:: energy needs companies’'development strategies
<
a5 A step-by-step program that moves Most projects are low-cost with short ROI time
e from low-cost measures to more » frames
capital intensive phases
A comprehensive action plan for Companies carry out different measures, but
= energy efficiency . not comprehensive programs, which lowers the
w effectiveness and the scope of the projects
g Employees in charge of energy Not all companies have employees or divisions
8 efficiency, a bonus-based responsible for energy efficiency, and bonuses are
(e) incentives program and awarded very rarely
.9 management involvement
g Detailed metering of energy This factor is rarely seen, which deprives
T consumption at a departmental . management of a tool to analyze and manage
level spending
o A calculation of ROI Companies calculate ROI less than 50% of the
e time
o,
‘Z: Recognition of the opportunities Managers avoid loans, especially long-term loans,
z and benefits of securing external . which leads to projects being postponed
= financing
2.
= Keeping informed of the situation on Awareness levels are low; only one-fourth of
(@) the financial market, including long- ’ companies have applied for a loan
% term investments
MexdyHa
pooHas
¢uHaHco
BockpeceHue, 15 Hosi6ps 2009r. gas

© [et Hopcke Beputac AC. Bce npaBa 3alumileHbl.
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Hrak, BOOpOC COCTOUT B TOM...

KakK 2P PEKTUBHO NPEOAOJIECTh

CYLIECTBYIOILIME OPEHSITCTBUS !




DHEPreTUHYeCKUi MEHEIKMEHT YCIICIITHO MPEO0I0JIEBAET MPEIATCTBUS Ha
IyTH TOBBIIIEHU 3 PEKTUBHOCTH MCHOJIL30BAHUS SHEPTUHU, U OOBIYHO
OTNMpacTCs Ha KOHIICIITNIO IMoCTOSHHOTO yiryutrenus: (PDCA: turan-

BBITIOJTHEHHUE-TTPOBEPKA-ACHUCTBHE)

SHepeaemuyeckul meHedXxMeHm ripedcmaerissem coboul rnposepeHHoe cpedcmeo rnpeodorieHUs
gakmopos, npensimcmeayruux 3¢pcheKmu8HOCMU UCMOb308aHUS 3HEpauUU

Continual Improvement

Plan \

Management
Act Systems
Approach

ook /

© [et Hopcke Beputac AC. Bce npaBa 3alumileHbl. 13

BockpeceHue, 15 Hosbpst 2009r.

Pana KpynHbIX KOMMAHWI C YCexom
paspaboTtanu u BHeaPUNU CUCTEMBI
9HEpPreTMYecKkoro MeHemKMeHTA.

B nocnenHee BpeEMHA
JHEpPreTn4eCKoOMy MEeHEXXMEHTY

vaendertcd nosbllleHHOE BHUMaHNe

« EN 16001
« 1SO 50001

YcTaHOBUMBLUNECS NPAKTUKN
SHEepreTMYecKkoro MeHeQKMeHTa
cobpaHbl B cTaHgapTax A CUCTEM
SHEepreTMYecKkoro MeHeQKMeHTa

MANAGING RISK [N



CraHgapThl JJIS CUCTEM DHEPTeTHUYSCKOTO MECHEIKMEHTA CTaIn
HOHYHHPHBIMI/I B ITIOCJICOIHCC NCCATUIICTUC U B 6OJIBHII/IHCTBC CﬂyqaeB CXOIHBbI
MEXTy cO00M

2000 HnoepnaHgbl  LTA

CLLA MSE 2000 (obHosrneH B‘05 1 ‘08)
2001 daHung DS 2403
2003 LUBeuus SS 627750

2005 NpnaHgusa |S 393
2007 'epmanus VDI 4602/1

cnaHusa UNE 216301:2007
2008 Kopesi u Tannaug!!
2009 EC EN 16001

Kutan GB 23331
2011 ISO 50001

(1) o6s3aTeneH Ans onpeneneHHbIX KOMNaHumn

BockpeceHue, 15 Hos6psa 2009r.
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OInBIT MPUMEHEHUS] CUCTEM PHEPTETUYECKOTO MEHEKMEHTA B —
IIPOMBIIIIJICHHOCTH JIOKa3bIBaeT UX 3(P(HEKTUBHOCTH U BHITOJHOCTD

= OnbIT go6poBonbHOro BHeapeHusi ¢ 2001r.
= Kak npaBuno, 5-10% cokpallieHus noTpebneHnsa aHeprmm MMeeT MECTO B NepPBbIN Xe rofg,
= [Tpumepsbl

ENERGY SAVINGS FROM ENERGY MANAGEMENT

Results from demonstration projects on energy management in companies
without an agreement on energy efficiency with the Danish Energy Authority.
Some of them also focused on water consumption.

Anual energy costs* Savings in percent

Company Products 1000 euro Electricity Heat Water

MAN B&W Diesel A/S, Alpha Diesel Propulsion plants for ships 1,200 6 18 21

De danske Spritfabrikker A/S Wine and spirit 700 5 29 25

@-Polser A/S Sausages 300 9 11 33

Bundy A/S Fluid camying systems 100 14 12 -

Kad Molin Stilkonstruktioner A/S Steel constructions 50 23 39 -

*Incdluding water costs (YnpaereHue
= [lononHUTEenNbHO: sHepzemuKy [JaHuu)

3aHATOCTb COTPYOHUKOB

= [lo pe3ynbratam npoBeageHHoOro ayauta komnanuen «et Hopcke Beputac AC» BblaaHo 6onee 100
CEpPTUGMKATOB CUCTEM IHEpPreTnveckoro meHegpkmeHTa (COHM) B LBeuumn n aHuu

BockpeceHue, 15 Hos6psa 2009r.

© [et Hopcke Beputac AC. Bce npaBa 3alumileHbl. 15 MANAGING RISK m



Kpome Toro, kak moka3pIBaeT MPaKTHKA, B JTOJITOCPOUYHOM IEPCIEKTUBE,
YHEPreTHYCCKUM MEHEIKMEHT BBITOAHO OTpakKacTCs Ha MOTEHIIMATIEe
MOBBIIICHUS YHEPrOCOCPEIKEHUS.

HaunoHanbHaa nabopatopusa nm. JloypeHca B bepknu, 2007r.

YpoBeHb aHeprocbepexxeHunsi, HOCTUHYTOro KOMMaHUSMK, KOTOpble A0OPOBONBLHO BHEAPUNU
NfaHbl NO 3HEPreTu4eckomMy MeHemKMeHTy - 20% un 6onee, ¢ COOTBETCTBYHOLLIUM CHUXEHUEM
BbIOPOCOB NAapHUKOBLIX ra3oB

3M Vcnonbays Mporpammy rno6ansHoOro

TSRS F R [ TR B Bnarogaps KOpnopaTUBHON CUCTEME SHEPreTUYECcKoro
nepuoa ¢ 2000 rofa cokpaTura sHepronoTpebrenne <> MEHeMKmeHTa, B nepuoa ¢ 1994 no 20005 L
Mo HeTTo-peanu3auum Ha 30%, a Kk koHLy 2008 r. komnannst «floy Hemukan» gocturmna 22%

NOBbILEHUS 3(PPEKTUBHOCTU UCMONb30BaHUSA
9HEepruu, 1 NraHupyeTt yBenuyunTb ee ewe Ha 25% B

nepuog ¢ 2005 no 2015rr.

oXugaet ganbHeunwero cHkeHus 0o ypoBHa 40%.

£ Treiogies KOMNaHNA «tOHaiiTen TekHonomkmc Kopny»
cokpaTuna rnobanbHble BbIGpOCHI
NMapHMKOBbIX ra3oB Ha 46% Ha gonnap
noxoaa B nepmog ¢ 2001 no 2006, un
NNaHMpyeT AONOSHUTENBHOE CHWXKEHME Ha

12% B TeyeHume 2006 - 2010r.r.

C nomouubto «[let Hopcke Beputac AC» 6onee 10

~~ KpYMHbIX MOPCKUX NepeBo34MKkoB (cBblwe 500 kopabnen)
CHM3UNKn aHepronoTpebnenne Ha 5-30%, NpumeHss
WHTErpUPOBaHHbLIN SHEPreTUYECKUN MEHEIDKMEHT.

Kennxapt, 2006
= CHWXeHWe aHepronoTpebneHunst Ha 8 - 15% B koMnaHusIX ¢ 6ONbLUUM OMbITOM

= CHWKeHune aHepronoTpebneHust Ha 10 — 30% B KOMMaAHUSX C MEHBLLUMM OMbITOM SHEPreTUYECKOTO
MEeHeIKMeHTa

BockpeceHue, 15 Hosbpst 2009r.
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Pa3pabarbiBaroTcst 00€e 3HaYNMBbIEC CTaHAAPTHI
= EN 15900 - Ycnyru B chepe 3ahphpeKTUBHOCTM NCNONb30BaHUA dHEpPrum E | CENELEC

- PykoBoacTBO ANSA KNWEHTOB U NpoBangepos

- PaccmaTtpuBaeT BONpoChl 3HepreTMyeckoro ayamra + ngeHtudukaumm, Bolbopa, BHeOPEHUS U KOHTPONs 4eNCTBU
0 KPUTEPUM BbIMOSTHEHUSA, UCXOAHbIE JAaHHbIE, KOPPEKTUPOBKK, BbIMOSTHEHNE N3MEPEHUIN N KOHTPOIb, MPOrpaMmsl
n3MeHeHus nosefeHuns, BHegpeHne Crnctem sHepreTnyeckoro meHemxkmeHTta (COHM)

- Oxupaemas garta nybnukaumm - 4ksaptan2010r.

= Pa3paboTka NpoeKToB NO HUCXOAALMM U BocXoaAawmum pacyetam 3appekTMBHOCTH
ncnonb30BaHuUsA JHEPrum n 3|-|eproc6epe>|<eva
- My6nukaumnsa 3annaHnposaHa Ha 3ksaptan 2009r. (FonnaHgckun nHCTUTYT ctaHgaptoB (NEN))

= TeMbl, B HACTOSALLMUA MOMEHT aHanusnpyemsolie EBponenckum kommuteTom no craHgapram (CEN
| CENELEC)

- MeTogonorusa aTanoHHOro cpaBHeHWs Ans ucnonb3oBanus aHeprumn (NEN)

- Metoa pacyeta adhPEKTUBHOCTM UCMOSNb30BAHUSA SHEPTUKN AN1S TPAHCNOPTHBIX yenyr (PpaHuy3ckas accoumaums
ctangaptusaumm (AFNOR))

- OHepreTu4eckuii ayamT B NPOMBbILLFIEHHOCTU, TpaHCNopTe, cTpouTenbcTee (bpuTtaHckun MHCTUTYT cTaHaapTos (BSI))
- TepmuHonorusa (AFNOR)
- [apaHTumn nponcxoxageHus n ceptudnkaTtbl 3PPEKTUBHOCTU UCNOMNb30BaHWs aHeprum (LiBeackmin MHCTUTYT

ctaHgapTtusauum (SIS))
= HoBble Tembl ISO

- 1SO 50001 — CucTtemMbl 3HEPreTUHECKOIO MEHEAKMEHTA

- MexayHapoagHas TepMmuHonormsa gns 339 1 BO306HOBNSEMbIX MICTOYHUKOB 3HEPIrnn TR gtemgtiopal -
rganization ior

- MeTtoabl pacyeta aghpeKkTMBHOCTN NCNONBb30BaHNA 3HEPTUN N dHEProcbepexeHns (Npeanoxe a7l Standardization

BockpeceHue, 15 Hosbpst 2009r.
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«Jler Hopcke Bepurac ACy» B CBOEM IIOJIXO/E ACTACT aKIIEHT Ha
SHEPIETUYCCKU MEHEIKMEHT, YTO 00ECIIEUMBACT OCTOSSHHOE ITOBBIIICHUE
3(p(HEKTUBHOCTH MCIIOIB30BAHUS SHEPT M.

1. EanHbIn nogxoa Ans yrnst U 3Heprum

2. AKUEHT Ha cucmewmsbl IHepeemu4eCKoeo MeHeOXXMeHmMa

« obecneymBaeT HeNpepbIBHOE MOBbILIEHNE O3
* nosBosigeT aPEKTMBHO NepegaBaTb HaBbIKU 1 OMNbIT

* ontnmMalibHoe codeTaHne TeEXHNYEeCKNX, opraHN3aumMoOHHbIX N NoBEAEHYECKNX

NOAXOO0B
3. He 3aBUCUT OT TEXHOMOMMU UNN CUCTEMHbIX NOCTaBLLMKOB
4. Co4eTaHWe BbICOKOUW yrNpaBneH4YeCKkoOn N TEXHNYECKOWN KBanndunkaymm

5.  Komnanus oenctButenbHO MMPOBOro maclitada

BockpeceHue, 15 Hos6psa 2009r.
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KoMmekcHbIl «yrepogHo-s3Hepretudeckuin» (ICE)
MeHe I KMEHT: [lpumep

S
o
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I =

e e - -
Lo ARR)
11 : v : “ bt .i

. N Qi” LB RE

npupooHOM 2a3se)

» MectononoxeHnue: KOxHbin Knutan

« 3anyck 2007

* MoLwHOCTb 3 x 360 MBTan

» TexHonorus — ra3otTypbuHHas yctaHoBKa
KOMOWUHMPOBAHHOIO LMKna
[MaporeHepaTop-pekynepaTop 6e3 JoNONMHUTENBHOMO
BOCMNSTaMEHEHUS

* ycTaHoBneHHble ctaHgapTtbl ISO 9001 n ISO 14001

* NoTtpebnenne = 500,000 T CIMI/roa

BockpeceHue, 15 Hosi6ps 2009r.
© [et Hopcke Beputac AC. Bce npaBa 3alumileHbl. 19 MANAGING RISK
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[ IpyHIIUI paOOTHI ra30TYpOMHHON CHJIOBOM YCTAaHOBKH
KOMOMHHUPOBAHHOI'O IUKJIA

Combined Cycle System
4 Stack
/ :\\ Heat Recovery Steam Generator
r —
L

?Exhau:t Gas
=t ||

A 442804 i et ot

« [NaporeHepatop-pekynepaTop: 60nnepbl KOHBEKTOPHOIO TUMa ¢ pebpucTeiMmn Tpybamu,
rOpU3OHTasNIbHOW 1 BEPTUKANbHOW KOHUrypaumm

. ngg)/s)aﬂ obLwas nponssoanTenbHOCTb: 45% — 58% (ans Hanbonee KpynHbIX cCOBPEMEHHbIX 6r1oKOoB
+ 0

* 3HepreTV|qu|<|/|e MOTOKWN ABJITAKOTCA MHONKAGTUBHbIMU N HE UCNOJIb3YHOTCA B NMpUMepe

BockpeceHue, 15 Hos6psa 2009r.
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[Ipumep komruiekcHOro "yriepoano-3uepreruyeckoro” (ICE)

MEHEIPKMEHTa - 0030p
\

|
N

3oHa oxBaTa yrnsa

TexHu4yeckoe
HaripaeneHue

cyeTa Ha aHepTuio, Ha obbekTax
noceleHne, MOHUTOPUHT

AaHNble aHann3a/kGHTpons kayecTsa
coc\aBrneHue kap¥ notokos Au C

\

OudHka COHM

KabWHETHbIN aHanu3
nogellieHne obekTa n onpochl

HemexHu4ecKoe

HanpaeneHue

Harnua paspeiea

/ ATanoHHbIA aHanu3

/ [

3oHa oxBaTa yrna

cyeTa Ha dHepruto, Ha obbekTa

nocewieHne, MOHUTOPUHI
MAaHHble aHaJ'IVI3a/KOHTp0]'IFI Ka4ved
W cocTtaBrneHune

- KapT-RoToKoB--U-C

OueHka COHM

} KABUHETHBLI aHanu3

NeceLLeHne 1 onpochl
-aHanu3 paspbiBa

OTanoHHbIN aHanus3

®UHaHCOBBLIN aHanNu3

OO6yu4eHue "YrnepogHomy"
MEeHeXKMEHTY

- 2,5- [1HeBHbIN KypC
5 B COOTBETCTBME noTpebHocTsM
opraHusauum

OCHOBHbIE TEMbI
. 3oHa oxBaTa yrns
. COuM
. TexHuyeckasi onTuMmusaums
KoHcynbTupoBaHue no COHM
= BHeApeHue
perynsipHasl oLeHka

KoHcynbTnpoBaHue no
AOJITOCPOYHbLIM CTpaTernsm

(onums)

KoHe4HbIN NpoayKT

. CXeMbl S3HepPreTn4eCcknx noTokoB M rNOTOKOB YITiA

. faHHble NO 3HepronoTpebneHnto N NOTpebneHnto yrns KOHTPOrb/aHanM3 KavyecTsa
. QHEPreTUYecKNn MeHEOXKMET U MoKasaTenu pesynsTaTMBHOCTU

. MepBOHaYaribHoe CpaBHEHWE C aHarorMyYHbIMU NPeaNPUATUAMN (Ha OCHOBE OMNyOBrMKOBaHHbIX
AaHHbIX)

. BblsiBNeHune 3 NPUOPUTETHDLIX BO3MOXXHOCTEWN TEXHUYECKOIO ycoBepLlleHCTBOBaHUA

. BbisiBNneHune 3 NPUOPUTETHDLIX BO3MOXXHOCTEWN HETEXHUYECKOIO ycoBepLleHCTBOBaHNA

BockpeceHue, 15 Hos6psa 2009r.
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(Cxema 3HEepreTHYeCKuX MOTOKOB P HOMUHAJIbHOW HArpy3Ke

&

Ha ocHOBe
- AanHHble Ne1 npu nonHon Harpy3ske (98,5% - 19 MuH.)
- gonyLeHuns

. MOTOK BbIXITOMNHOrO rasa
. KA4eCTBO napa Ha BbIxoae TYpOuHbI
. TennioBble notepu B 6onnepe

oTepu B Energy in Energy out

AbIMOBbIX Electricity 13, MW self-consumption 13, MW
pr6ax LNG in 685 MW net power 356 MW 52%
npoqme notepu condenser 236 MW 34%
other losses 26 MW 4%
stack loss 43 MW 6%
| lMpoayska blowdown 12 MW 2%
' hoiler heat loss 13 MW 2%
Tennosble noTepu 685 685 100%

B bonnepe

- OFpaHVIHEHHbIVI noTeHuuan noBbllUEHNA S(beEKTVIBHOCTVI MCnosnb3oBaHNA 3HEPIKA HAa OCHOBE NOTEPb U BHYTPEHHETo I'IOTpGGJ'IeHVIFI

= [Ins noBbiweHns ICIC) |'|0Tpe6yeTc;| KOMMJ1eKC pa3HOoMJj1aHOBbIX Mep
= [loBblleHNe O3 Ha OCHOBE CHUXKEHMS noTepb MMEET TOT Xe NopAAOoK BEJTMYNHDbI, KaK U NOBbILLEHNE O3 Ha ocHoBe reHepauunmn

= TennosHepretndeckue ctaHuum (TOC) ganee He paccmaTpuBaloTCS

BockpeceHue, 15 Hos6psa 2009r.
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(CxeMa IOTOKOB YIUIsl TP HOMUHAJIbHOW Harpy3Ke

] Ha ocHoBe
BbixnonHowm ras - aHHble Ne1 npu nosiHoM Harpyske
NTEenbHOro (98,5% - 19 MuH.)
- ponyLieHns

. MOTOK BbIXITOMHOIO ra3a

Carbon in Carbon out
LNG in 38.1 ton‘/h pre-heater exhaust gas = 0.1 ton/h 0.3%
stack exhaust gas 38.0 ton/h 99.7%
38,1 ton/h 38.1 ton/h

= B COOTBETCTBMU C NOMMKOMN, OCHOBHOE BIIUSIHUE Ha CXeMy MNMOTOKOB YT OKa3blBaeT
Nnpon3BOoaACTBO SAHEPTNN

BockpeceHue, 15 Hos6psa 2009r.
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ITokazarenu o01el pe3ylbTaTUBHOCTH

1. EnMS System Reguirements

2. EnMS Policy

3. EnMS Planning

4. EnMS Implementation and Operation

5. EnMS Checking

2. EnMS Mansgement Review

_______________________________________________________

———————————————————————————————————————————————————————————————

o 10 20 30 40 so 60
Score (%)

BockpeceHue, 15 Hos6psa 2009r.
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JleTanbHbIE TTOKA3ATENN PE3YIBTAaTUBHOCTHU 11 dieMeHTa Nod

5. EnMS Checking

............................. 1
£.1. Monitoring and Mezsuremeant
5.2. Evaluation of Compliance :
""" e R TR T R
5.2. Nonconformity, Corrective Action and Preventive Action :
5.4. Control of Records
5.5. Internal Audit of the Energy Management System
T T T T T T T T T T 1
0 10 20 30 40 50 60 70 80 90 100

Score (%)

BockpeceHue, 15 Hos6psa 2009r.
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TexHnYeCcKoe ATATIOHHOE CPAaBHCHHUC C CIIPABOYHbBIMHU JTAaHHBIMH 110
HAWJIYUYIIUM JOCTYIIHBIM TCXHOJIOI'MAM KPYIIHBIX CKHUI'dATCJIIBHBIX YCTAHOBOK

= B uernom, KOMNOHEHTHI, SKCrs1tyatauma mn npomn3BognTeribHOCTb YCTAHOBKU HaxXogATCA Ha
coBpeMEHHOM ypoBHE U KaK MUHMMYM CpaBHUMbI C aHaJ1I0OrlM4YHbIM YCTaHOBKaMH

= lcnonb3ayeTcsa Hausmny4ylas BO3MOXHas TEXHOMNOIMS B COOTBETCTBUM C HOPMaTUBHbLIMUA
OOKyMeHTamMu EBponenckon KoMmMccumn ons KPynHbIX CXUratenbHbIX YCTaHOBOK U
9o (PEKTUBHOCTN UCMOSIb30BaAHNA SHEPTUU

= K cunbHbIM CTOPOHAaM OTHOCATCA.

- KayeCcTBO CXWUraHusi, HU3KNUN N3NnLLIEK BO34yXa, BbICOKOE Ka4eCTBO Mapa, HU3KadA TeMreparypa
BbIXJTOMHOIO ra3a, XopoLune XxapaktepucTtukm Bakyyma B oxXriagurerne, npe,u,BapMTeanbM Harpes roproyero

ra3a, pereHepauunda orxoadLuero Tenra ra3oBbiX Typ6l/|H, ABOVNHOMN nogorpes, COBpeEMEHHOE yrnpaBrieHne n
BbICOKO€E Ka4eCTBO U30J1ALNN

= Bo3MoXHbIe ycoBepLWweHCTBOBAHNA B HalpaBJiEHUN Hamnqueﬁ LI,OCTyI'IHOI\/JI TEXHOINOINMMN.
- MMHMMM3auna npoayBku n/vnm pereHepauna orxoadaiwlero tensa oT npoayBKu

- NCMONb30BaHNE perynmpyemMbix NpUBOLOB Ha OCHOBHBbIX 3f1IeKTpoaBuraTensax (Hanpumep Hacocax
nnTaTenbLHOW BOAbI) U

- nucnonb3oBaHue anekTpoasuratenen ¢ Boicokum Kri

BockpeceHue, 15 Hosbpst 2009r.
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BO0O3MOXHOCTH TEXHUYECKOTO YCOBEPILIEHCTBOBAHUA (1/2)

MpeaBaputenbHbiv nogorpes CII (cxmxeHHOro NnpMpoaHOro rasa)
- Hwuskun cywecTtsyownin Tennoson kna (4ns ucnpaeneHus TpebyeTtcs npoBegeHne aHannsa OCHOBHOW NPUYUHBI)
- PexomeHpayetcs nepecMoTpeTb U/vnn BHeOPUTL/M3MEHUTL NpoLeaypy BKINHOYEHUA/OTKITIOYEHNS

- PekomeHayeTcs pacCMOTPETb BO3MOXHOCTL OTBOAA Tenna (TEKYLUI YPOBEHb ANS NPOAYBKM LNNTMHAPOB
Hu3koro gasneHuns NeNe1-3 goctatoyeH ansa nogbema Temnepatypbl CMI noytn go 50°C)

asoBble TYPOUHDI

- Tekywas adPeKTUBHOCTb HUXE OXNOAeMON, TpebyeTcst NpoBeaeHNe aHanm3a OCHOBHOM MPUYMHBI K
obcyxaeHne ¢ NOCTaBLUNKOM

- C nocraBWwmKOM cnegyer O6cy,D,MTb BO3MOXHOCTU NCNOJ1b30BaHUA NMOBbILLEHHbIX TEMNEepaTyp CII Ha Bxoge

- PekomeHayeTcs BHeApeHUEe onepaTtnMBHOIO KOHTPOIs 3ddEKTUBHOCTU, 3adaHuns Lenen n otobpaxeHus
MHgopMaLmn (oononHuTeneHoe obopyaoBaHue He TpebyeTtcs)

MaporeHepaTop-peKynepaTtop
- PexomeHpyetcsa BHegpeHue onepaTtUBHOIO KOHTPONS adhdpeKTUBHOCTU, onpeaeneHna Lernen u CoctaBleHuns
oT4eToB (TpebyeTcsl U3MepeHne BbIXITONOB rasa)

- PekomeHayeTcA n3yuntb BO3MOXHOCTW COKpaLLEeHUsa NOTOKOB NPOAYBKW (anstepHaTuBHbIE CpeacTBa Ans
KOHTPONA KayecTBa BoAbl) (MpymevaHme: TpoMHOe nNpenmyLLecTBo: 6onee Bbicokad adeKTUBHOCTb,
NOHWXeHHoe BogonoTpebreHne, NoOHMKEHHOe BHYTPEHHee noTpebneHne anekTpnyecTsa)

- PekomeHayeTcs paccMoOTpeTb BO3MOXHOCTb OTBOAA Tenna:

- [pepBaputensHbi Harpes ClIM: Tekywyto npoaysky HI MOXHO ncnonb3oBaTb BMECTE C CyLLECTBYOLLNM
npeaBapuTeribHbIM HarpeesoMm

- AnbTepHaTuBbl: KOHOEHCAT/ NpeaBapUTEnbHbIA HAarpeB NUTaTenbHOW BOAbI, /MW NPOU3BOACTBO ropsyen
BOAbl HA 0ObekTe

BockpeceHue, 15 Hosbpst 2009r.
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B03MOXHOCTH TEXHUYECKOTO YCOBEPIICHCTBOBAHUSA (212)

BHyTpeHHee noTpebneHue anekTpuyecTsa
PeKomeH,u,yeTcsq OUEHNTb BO3MOXXHOCTb UCMOJNIb30BaHUA perynnpyembiX npnBogoB Ha OCHOBHbIX
anekTpoaBuratensax (Hacocax nuTaTtenbHoOn BOAbIl, oxnagutene n UuKinn4eCknx Hacocax )

PekomeHayeTcs pa3paboTka 1 BHeApeHWe ONTUMN3MPOBaHHbLIX NPOLEAYP YNPaBeHNs U BKIOYEHUS/OTKIIOYEHMS
Ansi BCroMoraTtesibHbIX KOMMOHEHTOB (B YACTHOCTM OXIaXAaroLLMX HACOCOB U KOMMPECCOPOB)

HeTtto- f%qﬂﬁ"ﬁ

npounsoanuTt
T AKX 3KOHOMMS Ha

YCTaHOBKM xRS cnr CtoumocTtb CIMI cnr
Onucanue HEul B [k ToHH/roA] M XXMB/rog M XXMB/ropg,

ba3soBbI ypoBeHb - faHHble 2008r.
0. | &£F2008F#iz 49,7% 445,0 3 026 724
MpenBapuTenbHbIA HAarpeB OTXoAALLMM 49,9% 443,2
Tennom OT NPOAYBKK
1. | BB RBE TR 326 721 29
[MoBblILEHHasA NPON3BOAUTENBHOCTb 50,7% 436,2
2. | Bolpabotku i & BHLEEE 3 026 709 14,2
Perynupyembin npmBog Ha OCHOBHbIX 50,2% 440,8
anekTpoasuratensx £ ¥ B 5 A AT
3. | KR 3 026 717 6,9
YcoBepLueHCTBOBaHE agMUHUCTPATUBHO- 50,0% 442 5
4. | xosancteeHHon paboThitiE HAE 3026 720 41
5. | Bce nepeuncnenHoe M L& 51,5% 429.0 3026 698 259
BockpeceHue, 15 Hosi6ps 2009r. E%q{ﬂ*ﬁ 1 626 >KM B/TOH
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[Lnan perictBuil 110 BHeApeHn0 COHM

G i Set up the Identification of Energy Aspect Procedure
EnMS Planning: 2. Provide the trainings on how to identify energy aspect to employees according to ER/EE team WK3T-WK39
Energy Aspect ERIEE Team!Consultant
the procedure.
1. Setupthe energy ohjectives and targets hased on the policy & energy aspects
which have been identified hy the procedure so as to it showed the clear link ER/Top management
EnMS Planning: hetween targets and aspects;
Ohjectives & Targets | 2. Break down the EE ohjectives & targets to depariments and group Eg%;nrs:;%emenﬂeach WK33-WK42
J 3.Periodically review and update the targets & ohjectives hased on the management ERIEE TeamiConsultant
programme
Energy Paolicy Address energy explicitly in the policy according to EnMS requirements. Top Management /ER WK3T
12 : fﬁg:grses I;z;e:;stgbgil?éﬁg:ﬁﬁeaer;d Authorization for EE in the org, Top Management VWK35
3. Appointthe Energy R‘epresentative, ' _ o ) $0Rpoh;§:;gs :rl:\aeqt mﬁgg
EnMS 4. Updated.the purchasing control procedure to add consideration in design & EE Team/Production WIK35-WIK40
Implementation & Purchasing for energy, . ) )
Operation 5: Update procedure of controlling for external contactors, service companies, EE Team/ Production \WK38
consultants.
6 Internal auditor of EnMS training Conslant Wil k3
7. Documented the Energy Management Programme EEEIBEGH'?; Eragl:l E eepraemr:][ent Kg;wgg
3. Set up the reward procedure to motivate staffto contribute B y
1. Set up Meausring and monitoring procedure (Added Energy requirement based on ERSEE team
QMS systemn)
2. Set up Corrective/prevetive action procedure {Added Energy requirement hased on ERS EE team
QMS systermn)
EnMS Checking 3. Set up Internal audit procedure (Added Energy requirement based on QMS system) | ER/EE team WIK35-WK40
4. Updated the control of documents & records procedure to add energy requirements; ERJEE Team
5; Set up procedure on how to identify and update the law and regulation requirement ERJEE Team
on energy periodically and do evaluation of complaince based on updated list of law
and other requirements
Management Management Reivew Procedure { Added Energy input & output of management review
Review hased on existed QMS) ERLESam 38

BockpeceHue, 15 Hos6psa 2009r.
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BriBoarwl/ Pe3rome

l.

MeeTcs cyLleCTBEHHbIV NOTEHLMan 3KOHOMMM 3a c4EeT 3PEEKTUBHOCTU UCMONMb30BaHUSA SHEPTUMN B
NPOMbILLUNEHHOCTW, Ha TPaHCMNOPTe, B CTPOUTENLCTBE

2. BHeopeHve meTogoB 3(PPEKTUBHOCTM UCMONL30BAHNA 3HEPTUN CTAlTKMBAETCHA C MHOTOYUCIEHHBIMU
NPensaTCTBUAMM, OOMbLUNMHCTBO U3 KOTOPbIX - HETEXHUYECKOro U HEOMHAHCOBOIO XapakTtepa

3. PesynbratvBHOe NoBbieHNe 3HEKTUBHOCTU NCNONb30BaHNA 3Heprun Tpebyet Mep TEXHNYECKOrO,
NoBeEeHYEeCKOro 1 opraHNM3aLMOHHOrO Xxapakrepa, NpMMeHsSeMbIX NOCTOSAHHO, TO €CTb UHTErPUPOBAaHHbLIX B
NOBCEOHEBHYIO XU3Hb

4. Hawnbonee cyulecTBeHHblE CTUMYNbI 4515 NOBbILEHNS 3EKTUBHOCTUN NCNONb30BaHUSA 3HEPTUU -
COKpaLLleH/e 3KcnnyaTaLuMoHHbIX 3aTpaT U COOTBETCTBME 3aKOHOAATENbCTBY

5. OHepreTuyecku MeHeoXXMEHT -NpoBepeHHoe CpeacTBO ASA YCNeLwHOoro NpeogosieHns npensaTcTBUin Ha
NyTV BHeApeHUS 3dEKTUBHOIO UCMONb30BaHUS 3HEPrum

6. YcTaHOBMBLUMECSH MPAKTUKN 3HEPreTUYECKOro MEHEPKMEHTA BKIIOYAKOTCH B CUCTEMbI SHEPreTUYECKOro
MeHeXXMeHTa, B OCHOBE KOTOPbIX - KOHLUEeNUUa NoCTossHHOro ycoseplleHcTesoBaHus (PDCA)

7.  HeopgHokpaTHO noaTBep>KAeHO pesyrkTaTMBHOE BO3AENCTBME 3HEPreTU4eCcKoro MeHemKMeHTa Ha
MCMorib30BaHNe UMetoLLerocs noTeHumana agMeKTMBHOCTU UCMONb30BaHUS 3HEpPruu

8. PaccmoTpeH coBpeMeHHbIM npuMmep Ans unnioctTpauumn nogxoda u noTeHumansHom pesynstaTMBHOCTY

BockpeceHue, 15 Hosbpst 2009r.
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be3onacHOCTh KU3HU, UMYILIECTBA U OKPYKAIOIEH CPEIBI

www.dnv.com




OPPEKTUBHOCTH UCIIOIB30BAHMUS SHEPTUM SIBISIETCA KPUTHUECKUM
(aKTOpOM B CMATYEHHUH KPATKOCPOUHBIX KJIMMATUYECKUX U3MEHECHUN

CokpawieHue BblbpocoB CO,, cBA3aHHbIX C 3Hepruen — cLeHapum NonuTUKK ynaenueaHua CO2

G 42
i6 Reference Scenario World abatement by technology
2020 2030
38 3.8 Gt 13.8 Gt
36—
34 Efficiency
32
30 Renewables
& biofuels
28 - Nuclear 13%
450 Scenario CCS @i
26 1 I I 1 —
2007 2010 2015 2020 2025 2030
McTouHuk MNporHos mmnposon
aHepreTukn(WEQ) 2008,
MexayHapogHoe
3HepreTnyeckoe
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