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2.

BBeneHue B rnobarnbHble 3HepreTu4eckme
peLleHus

[Mopoepkka HaumoHanbHOro nuaHMpoBaHnS
ABP

[Mopoepxka PermoHanbHOro nnaHnpoBaHug
ABP

[lononHuTenbHble 0bnacTu noaaepXxku
* MogennpoBaHue aHepreTnyeckoro pbiHka n PE
NHTEerpaums
*  MHcTuUTyymoHanbHOE HapalluBaHne noteHuuana
015 NOBbILWEHUSA YCTONMYNBOCTU SHEPTOCUCTEMD
* [lnaHmpoBaHue TPaHCMNOPTHON CUCTEMDbI
= QOueHka TexHonormn4yeckoro busHeca
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MOBAJIbHbIE SQHEPTETUYECKUE PELLUEHUA
OBJIACTU COCPEAQC HHOCTU

NMpuHATne OueHKa NonuTuKn B
peleHus Ha JKOHOMUYECKUMN

OCHOB€ PUCKa aHalrnin3

PeweHus gns
TexHun4yeckas rocyaapCcTBEHHOIo u
noMoLlb YaCTHOro
napTHepcTBa
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Research Report by Argonne’s Strategic
-kBSE Alliance for Global Energy Solutions
(b~ (SAGES)

AUGUST ‘201 7

Risk-Based Evaluation of Offshore
Oil and Gas Operations Using a
Multiple Physical Barrier Approach

A’S‘?.DDSA

NMPUHATUE PELLEHUN HA OCHOBE PUCKA

Physical Barrier: Full Opening Safety Valve (FOSV)

- . Figure 2
COIETHIA  Drilling, Completions & Workovers 5/412015 Fosy
Critical
Safety Keep Fluids Contained
Function Inside of Drill Pipe or
Tubular
Success
Path
[ 1
Design Operation
Supports Fluid Supports Fluid
Containment Containment
Confirm FOSV Is
Rated for AND
MASP*
Valve‘Present . Correct Threads N R Dedlcat'e d Lift Trained
on Rig Floor Valve in Open Operating Drill Pipe at Device
for Current N " . " Personnel
and State . Wrench Present| | Working Height Available (if .
N Operation N Available
Operational required)
Periodic
Tests

= ANDgate = ORgate

*MASP - Maximum Anticipated Surface Pressure

Alternate
Success Path(s)

If FOSV installation is delayed or if FOSV fails to close, then shearing is the last resort.

Critical Support

Gron Electrical power needed to operate crane/lifting device (if required)

This is a manual operation, and may be far more difficult during bad weather and unfavorable working conditions.

timitations Flowing wellbore fluids may limit workers ability to install the FOSV.

Argonne Multiple Physical Barrier Approach




OLIEHKA BO3JJ,EI7I§TBI/IFI HA NMONMMNTUKY U
OKOHOMUYECKNUN AHATINS

YBSEE ;te:(liglg:‘r::r:‘lavmg Research
*12016
Resource Procurement in Hlinois Ung
Wlinois Power Agency and Hlinois Pu)lh‘l_llhls :ﬂ |
@
Analysis of Potential Opportunities to
Reduce Venting and Flaring on the OCS
Nu'-.'!‘té
AHanus 3aTpar 1 BbIrog rocysapCcTBeHHOM U HaumoHanbHble reHepanbHbIe NfaHbl B obnactu
¢denepanbHON 3HEPreTUYECKOn NONUTUKU 3HepreTukm

ASIAN DEVELOPMENT BANK

TA-8830 REG: Harmonizing the Greater Mekong Subreglon
Power Systems to Facilitate Regional Power Trade

Report No. 2 0

PROPOSED GMS PERFORMANCE STANDARDS

Preparad by
Bruce P Hamdton
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TpaHcdopmaums MHPaCTPYKypPbI PernoHanbHasi B3aMMOCBS3b U 3HepreTuyeckas
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Regional Training Course on Evaluation of Cost-effective Energy Technologies,
Including Nuclear Power, as NDCs for Climate Change Mitigation UccnepnoBaHue, oueHka U naeHTUdUKaLmsa ny4mx

IAEA / Argonne Training Course MeXAYyHapoAHbIX NPaKTUK

MnaHnpoBaHue pacnpegeneHns reHepauum n MHcTUTyuMoOHanbHoOe HapawmBaHue noTeHuumana
acnpepeneHus
pacnpea 7 Argonne &

NAIIDNAL REORAIGKT




KPATKOE OINMUCAHUE NPE3EHTALUA

2. [Noppepxka HaunoHanbHoro nnaHuposaHna AbP
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NMPOLIECC NNAHUPOBAHMA SQHEPI'MM

YCTaHOBUTDL BbiclWlee
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NnNaHWPOBAaAHMUA
3HEepProcucTENMbl
BXON WASP

e [porHo3 Harpy3ku

BbIXOA
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AHanu3 anbTepHaTMWBHBbIX
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Wind ® Imports

Scenario 3: No Imports

Wind B Imports

ObHOY € DCOB

Scenario 1: Least Cost
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Scenario 4: Delayed Hydro
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CpaBHEeHMUE
cueHapwuweB

GOALS ey Rerformancs Units | Least Cost No Coal No Import
Indicators
CO2 Emissions M tonnes 147 185
Sustainable
Renewables in 2035 % 12% 18%
Reliability Average LOLP hour / yea 8.5
Total cost billion $ 20.25 20.85
Competitive
Foreign fuel bill billion $ 16.1 17.5 “

jIBest Dan best Dan worst

02/06/18 15



OnucaHue Npe3eHTaunu

3. lloapeprKKa permoHasnbHOro naaHuposaHmna AbP



NMOAAEPXKA PETMOHAJIbHOIO NIAHUPOBAHUA APTOHH,
O®PUHAHCUPYEMOI'O ABUATCKUM BAHKOM PA3BUTUA

PernoHanbHbIN reHeparnbHbIX NNaH

3HepreTuveckoro cekropa LAP3C =
szz____l. j -

— MoppepxuBaembin npoekT ABP no paspaboTke G;m t\ s

NHTErPUPOBAHHOIO MNilaHa pacLUMpeHns |
nepegaym n reHepaumm

KoHcynbTaHT ABP B permoHe bonbuioro
MekoHra PermoHanbHbIN KOMUTET NO

KoOOpAUHaUMUN TOProBfin 3Heprueu 77 %
— OnpeneneHHble cTaHAapTbl NPON3BOANTENBHOCTY ANS L7E= 7
cornacoBaHus aHeprocuctem GMS ang conencreus A
pPEervoHarbHOM TOProBne 3feKTPOIHEPI o
— [lpoBeAeH 4EMOHCTPALMOHHbBIN aHAMNW] ™ s
onpeaeneHnsa CPoKoB, KONMYECTBA U Lig
B3aVMOBbLIFOLHON TOPTrOBAW SHEPrue N
n Kutaem/JIlaocckon HapogHo-Lemokp:

Pecnyonukon/Tannangom.

i

........

noine/1a 17



N
/loKa3aHHbIM NoAX0A K COAEUCTBUIO perMoHalbHOM
3HepreTUu4YecKou ToprosJse

Xopowo nponH$popmmMpoBaHbl 06 yuyacTByOLWMX
3HepreTMYecKnx cuctemax

HaunoHanbHas mogenb

NHTerpaums permoHaibHON MOAEeNm

NccnepoBaHma B 061aCTH permoHabHOro naaHMpoBaHUs

3acenaHuA rpynnbl PermMoHaAbHOro NJ1aHMPOBaHMUA

18
02/06/18



N EEEEEEEEEE—————
PernoHanbHble TOPproBbieé Bbiroabl OoT

MCNOJIb30BaHUA OOLEeN aHANTIMTUYECKOU PaMKH

B [TnaHMpoBaHMe NOBbILLEHUSA FeHepaLmn

— MoaroToBUTb ONTMManbHbIN NaH NOBbILLEHNS
reHepaumm

B [TnaHMpoBaHuWe reHepauun 1 nepegaydn

— OnTnMmnsaums CUCTEMHbIX ornepaumn ¢ y4eTom
9NeKTpoCTaHUnn, rmgpokackanos, cornaweHun PP,
BO3MOXHOCTEWN TOProBN 3NEKTPOIHEPIUEN U
OorpaHWUYeHn pecypcoB nepenayu

B [loapobHoe nnaHMpoBaHWe nepeaayn

— AHanmM3 MOLLHOCTU N CTabUIbHOCTU

— [JocTtynHas npornyckHasa cnoCcoOHOCTb

Mcnonb3oBaHue obLen aHarIMTU4EeCKOU OCHOBbI ANSl OLLeHKU
permoHasnibHOM TOProBSiN 3Heprmeun co3naeT KOHCEeHCYC B OTHOLUEHUMU
B3aMMOBbLIrOAHbIX NMyTen NPOABMKEHUS BRIEDEAS



TOononornAad CACTEMbl GTMAX B 2020 rogy
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TURKMENISTAN

Supp

Dema

43
235,200 0
Supply Demand

Unserved Load: 0 Loads: 480,700
Thermal: 202,917
Hydro: 30,288

Firm Purchase: O Firm Sale: O

Spot Purchase: O SpotSale: O

Inflow: 289,659

Qutflow: 42,164

Unszerved Load: 275
Thermal: 1,359,631
Hydro: 86,310

Firm Purchasze: 0
Spot Purchase: O

Inflow: 72,057

Loads: 1,368,507

FirmSale: O
SpotSale: O

:Outflow: 149,765

0

25,251

3,166

MOZOEJINPYEMbIE NMOTOKU MOLWHOCTU GTMAX

NORD KAZAKHSTAN

KYRGYZ REPUBLIC
Supp Demana

|

48,511

23,545

Total Inflow: 25,251
AFGANISTAN

/

2,278

Unszerved Load: O
Thermal: 38,816

Hydro: 346,454
Firm Purchase: ©
Spot Purchase: O

Inflow: 45,330

Loads: 382,951

Firm Szale: O
SpotSale: 0

Outflow: 48,649

 §

o

TAJIKISTAN

Supply

Demand

| B

Unserved Load: ©
Thermal: 56,023

Hydro: 333,216

Firm Purchase: O
Spot Purchase: O
Inflow: 92,278

Lo=ads: 457,872

Firm Sale: O
SpotSale: O
Outflow: 23,545

none/1a 21




KpaTKoe onuMcaHue npe3seHTauum

2. loppepXKa HaumoHanbHoro nnaHuposaHuAa AbBP

4. JononHutenbHblie 061aCTU NOAAEPHKKMU
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ARGONNE ENERGY RESEARCH OBCIYXUBAET
PASHOOBPA3HbIX KITUEHTOB

MwuHaHepro CLUA -
YnpaBneHue
3rIeKTPO3HEeprum
(DOE - OE)

» Haae>XHOCTb CETKU
=" YMHbIE CTaHLUU

* Munkpo ctaHuum

= Knbep

MUWHNUCTEPCTBO BHYTPEHHEN
6esonacHocTtu CLLUA (DHS)

= 3awuTta nHpPacTpyKTypbl

= PegepanbHOE areHTCTBO
No ynpasBneHuno
Ype3BblYanHbIMU
cutyauusamm (FEMA)

MuHaHepro CLUA — no
acdppeKkTMBHOCTU U
BO30OHOBNsieMoOn
aHepruu (DOE - EERE)

= Betep

= Boaa

= ConHue

= 30aHuA

» TpaHCNOpTHbLIE CcpeacTBa

NMPOMbILWWJIEHHBIE
* KOMMYHarbHbIE YCIYTK

= HezaBuUCcUMbIe
CUCTEeMHbIle
onepaTtopbl (ISOs)/
PernoHanbHbIe
opraHusauum
nepeaaum (RTOs)

= Toprosupbl

APYITVE ®EOEPAJIbHbIE
CNYXbbl CLIA

DOE-EPSA ([Monutuka)
Hayka — ASCR
ARPA-E

Btopo no 6esonacHocTn
N OXpaHe OKpyKaroLlen
cpeqbl

OTtpnen TpaHcnopTa

MEXOYHAPOHbIE

USAID, USEA

ABP, BcemunpHbIn
BaHK

UNDP, IAEA
KPX, MKE/MOTIE



MOAE/IMPOBAHUE SHEPTETUHECKOIO
PbIHKA U

UHTETPALUNA BO3OBHOBJ/IAEMDbIX
MCTOYHUKOB SHEPTUN

Argonne &

NATIONAL LABORATORY



ARGONNE ENERGY RESEARCH OXBATbIBAET
BCE BPEMEHHbIE OBJIACTW

(SUB)CEK/MUH YACbDI/AHU YEARS
" ANHaMn4eckoe " OnepatnBHoe = [IHaMWNKM OONTOCPOYHOro
MoOenupoBaHue n MOAENUpoBaHMe, MHBECTUPBAHMS
CUMYTISILST 0ba3arTensLcTBO
noapasgeneHus, = [lonrocpoyHble€ PbIHOYHbIE
= [epexoaHas 9KOHOMMUYecKas TeHaeHUMmM 1 0b3op
CTabuibHOCTL OTnpasKa, B T.4. HapexHoCTU/
= OnNTUMarnbHbIA NOTOK cToxactu4eckoe YCTONYMBOCTM OIS
MOLLIHOCTY MoaenvpoBaHue GymyLLel
» BocctaHoBneHne
» KackagHble c6ou MHPACTPYKTYpb
9HEpProcUCIEMbI




MHCTPYMEHTbI MOOEJIMUPOBAHUA ARGONNE

NoAAEPXKA UHPOPMUPOBAHHOTIO NMPUHATUA
PELLUEHUU

UHCTpYMEHTbI HafeXHOCTH UHCTPYMEHTbI PbIHKa 3NIEKTPO3HEpPrmm Ha
3HeprocucTemMbl Ha ypoBHe peruoHanbHbIX YPOBHAX UMK
MeXcoeauHeHUM MeXxcoeauHeHnAX
= //ICTOMHUKN MUTAHNSA MOCTOAHHOIO TOKa U = Ob6a3aTenbLCTBO NoapasaeneHuns/
cpeacTsa MOAenMpoBaHNA KackadHbIX ONCNETYEPCKNE UHCTPYMEHTHI,
COObITUIN MOTOKA NEPEMEHHOIO TOKa [onrocpo4Hble NHBECTULIMOHHbIE
= VIHCTPYMEHTbI AMHAMUYECKOMN HHCpr'V'eHTb' /
CTabUM3aLmUm naHnpoBaHue/onepaumn rno

rmaopoaHepreTuke
= CoBMECTHas cumynauus nepegaym u

pacrnpeaeneHuns

WHCTPYMEHTEI aHanusa NPpUPOAHOro rasa . MporoTun TeNeKOMMYHUKALMOHHOIO
Ha perMoHanbHOM U HaLMOHaNbHOM MHCTPYMEHTA Ha HALMOHANLHOM

YypOBHe
= KOMMMEKCHbIN MHCTPYMeHT ansi nposepkn  YPOBHE
COCTOAHUA ra3a m rlpOBOJJ,HaFI CBS3b
* AHCTpPYMEHT 4S9 aHanusa cutyaumm ¢ BecnpoBoaHasi cBsi3b

NPUPOAHBIM ra3oM B pearnbHOM BpeMeHU
CTaunoHapHble 1 nepexoaHble

rmapaBnvyeckme Moaenu Ansa aetanbHou
OLeHKN HenpeaBuaeHHbIX 06CTOATENbCTB

26

B3anmo3aBncnmocTu ¢ 3HeprocmcTtemom



MOOEJIMPOBAHUE PbIHKA, AHATIN3 U TPEHUHT

| T
~ South Korea

Integratiog
Renewable, [rsiributed,
& Eflicient Enargy

MogenupoBaHue pbiHKa 3MeKTPo3Heprum

CoBmecTHas obpa3oBaTenbHas nporpamma Argonne-liT no Y4ebHble ceMyHapbl Mo NIaHUPOBaHUIO
PbIHKaM 3f1eKTPO3Heprum 27 dHeprocucremMbl Argonne &

NAIIDNAL REORAIGKT




MHCTUTYLMNOHANBHOE
HAPALULMBAHUE NOTEHUUANA ONSA
NMOBbLIWEHNA YCTOUNYUBOCTMH
OHEPIOCUCTEMbI

Argonne &

NATIONAL LABORATORY



NGFAST: MIPUMEHAETCA BO MHOINX
HALUUOHAJIbHbIX U PETUOHAJIbHbIX OTPACHAX
MPOMbBIWWIEHHOCTU U NMPUNTOXEHUAX DOE/DHS

OTYeT 1 aHanu3 MexxseJOMCTBEHHOW LierneBom MISO-NERC G Eoevrng Sele s fevable Undonprovind
- as_

rpynnel no 6e3onacHocTn u HagexHocTu MNXI , b AP ::':’a'faf:"l’:aie o

(10/2016) ~ Electric Training on Natural G torageSafety.

NccnenoBaHne equHCTBEHHON TOUKM = ;_._iﬂ;l“ i

paspyweHnuss HKPO (CeBepoamepukaHckas g TN s

Koprnopauus no HageXXHoCTH
anekTpocHabxeHus) (11/2017)

= Tekyllee AONTOCPOYHOE NccnegoBaHue
HaOeXHOCTU 3reKkTpoHarpesa
KoopanHaumMoHHOro coBeTa 3anagHbix
anekTpoaHepreTnyeckux cuctem (WECC)

= O6y4yeHne No NOAroToBKE CUCTEMHbIX
onepatopoB MISO n PJM ra3o-anekTpniecknm
oneparopam

O6yueHne onepatopa PJM Gas-Cyber
MHorouncneHHble cemnHapbl DOE v aHanus

NORTH AMERICAN ELECTRIC

Special Reliability Assessment:.

ypa raHoOB Potential Bulk Power System Impacts
Due to Severe Disruptions on the
MHorouymncnenHble uccriegosaHna DHS Natural Gas System

November 2017

Argonne &

NATIONAL LABORATORY



YCIEX B OTPACJIN: OBYHEHUE U YINIPAXHEHWUA/
TPEHUPOBKU OMNEPATOPOB MISO EP/PSR

S 7 e = —

~ NGPP Gas-Electric - Telecom -
Interdependency | Microwave

= C BecHbl 2015 roga AproHH noggepxan pabouyto rpynny MISO rno rotoBHOCTU K
Ype3BblYanHbIM CUTYaUNSIM N BOCCTaHOBIEHMIO aHeprocuctem (EP/PSR)

= COBMECTHO NoAroToBUnN BeceHHue TpeHnpoBkn B 2016 n 2017 rogax no noarotoBke u
OCEeHHMEe TPEHNPOBKU MO pearnpoBaHMIO N BOCCTAHOBEHNIO

» Ha gaHHbIn MOMEHT nomoraeT noarotoButb BeceHHun TpeHnHr no MISO Ha 2018 rog,
(Man/uoHb) KoTopble ByayT cCOCPeaOTOYEHbI HA CLUeHapun yparaHoB U BANSIHUKX Ha
pasfnnyHble aKkTUBbI, BKIOYas ANeKTPpoCcTaHunn, NoOACTaHUMN, aKTUBbLI Nepeaadn, akTUBbI
B obnacTtu CBsA3W, a Takke BO34eNCTBUE Ha NMPUPOAHBIN ra3 n 4eATENbHOCTb NO
nepepaboTke NpupoaHoro rasa; TpeHmposka nponget Ha MISO Digital Training Simulator

» “UHghopmayus eblenissdum eceobbemsirouiel, demasiu3upoeaHHOU U MOJIHOU ».
Oxxeppu PycuH, ctapwmninn coetHuUK MISO South Region Operations



YCIEX B OTPACJIN: OBYHEHUE U TPEHNPOBKW
ONEPATOPOB PJM EP/PSR

__ ForInternal Use Only

Ly
1)

P
¢

R | Z RES \" 11 Getober 2017
— S — i L@x‘ S & e e B e e o e ’g}’ﬁf“
» PaspaboTtan cueHapui yparaHoB (No MpoHun cyabbbl Ha3BaHHbIM Mapus) Ha nepuog obyyeHns onepaTtopos PJM Ha

okTa6pb 2017 ropa.
= CueHapwuin 6bin peanunsoBaH Ha Lindposom TpeHaxepe PJM (DTS) B Alternate Control Room Facility

= O6y4yeHo 6 NonHbIX CMeH onHpaTopoB PJM B OTBET Ha aKCTpeMarbHOE NorogHoe cobbiTue B ceHTA0pe/
okTabpe-2017 («5 dyman, ymo cumynsayusi 6bina omnu4yHou, u Oana ornepamopam rnpedcmaesreHue 0 mMom, Kakumu
mMoaym bbimb oriepauyuu 80 8peMs ypazaHa. bonbwuHcmeo u3 HUX HUKo20a He UCrbimarom 3moao 8 ceoeli Kapbepe,
HO ama cumynsyus obecrieqursia makyro 803MOXHocmMby. [ieH boln, meHedxep rno oby4yeHuUro ornepamopos)

» Takke 6bIn paspaboTaH raso-knbep-cueHapum, kotopbin PJM peannsosan Ha DTS n HegaBHO 6bin UCNONb30BaH B 6-
HeaenbHOM Lukre obyveHust onepaTopoB B siHBape/despane 2018 roga

» PJM nnaHupyeT noBTOPUTL 'Ig)eHI/IpOBK onepaTopoB, AOMOMHEHHYIO APYrMMU KpyNHOMACLUTabHbIMU CLEeHapUsiMu
yrpos, kotopble 6yayT paspabortaHbl B 2018 rogy
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NNAHUPOBAHUE TPAHCMTOPTHOWU CUCTEMDI
HTTP://GREET.ES.ANL.GOV
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Mopgens GREET® ([MapHukoBble rasbl, perynmpyembie BbIOpoChl U
NCMNOMb30BaHUE SHEPIUN B TPAHCMNOPTE)

VEHICLE CYCLE
(GREET 2 Series)

NHCTpyMeHT KanbkynaTtop yrnepoga ans
CTOXaCTUYEeCKOro N3MEHEHUS 3EMI1EMNOSTb30BaHNS
MOAENNPOBaHNS oT buotonnuea (CCLUB)

1 2 13349 qusmo

Mopenb GREET 1:
MoaenupoBaHme TONNMBHOMO LUMKa (Mnn Koneco,
WTW) TpaHCNOpTHbIX CPeacTB/TONSNBHbLIX CUCTEM

Todo xiI9HLdouoHedl BUT eLinn
0JOH1douoHedL anHegoduLBTTO

RECYCLING OF MATERIALS

FUEL CYCLE
(GREET 1 Series)

| | |
WELL TO PUMP 0 |
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GREET BKITIOHAET BCE NMOOCEKTOPA TPAHCINOPTA

* Jlerkve TpaHcnopTHbIE cpeacTea * B rnobansHoM MacLiTabe bbicTpopacTyLmm
* CpeaHue TpaHCnopTHble CEKTOp C yMeHbLUeHWeM fasnenus I
cpeacTea

WHTepec co ctopoHbl DOD, ICAO, FAA 1
KOMMEPYECKIX aBUaKoOMMNaHum
* GREET Bkntouaet
v’ [Taccaxupckue 1 rpy3oBble NEPEBO3KY
v" Pa3nnyHble anbTepHaTMBHbIE BIAbI TOMMWBA,

)|(|-; |;|ﬁ Bo3ayLLHIPiIaHHbIE C HeTAHBIMN PEaKTUBHBIMY

* Txenble TPaHCNOPTHbIE
cpefcrea

* PasnunyHble cunoBble arperarbi:

[iBuratenut BHyTpeHHEro

OneKTpuKa

TonnueHble ane’i(/leHﬂop

| TpaHCI'IOpT 1 B TOoNnMBamMu
| (A |
Xene3sHo- - BogHblii /

OPOXHbIN

* NHTepec co CTOpOHbI ;  )XenaHwe KOHTpONMPOBaTb 3arpsisHeHNe BO3ayxa B
FRA, enesHo40pOXHbIX s ropTax ro BCcemy Mupy
KOMMaHuu ‘ WHTepec co cTopoHbl EPA, MeCTHbIX opraHoB

* [NoteHyuan gna CII" ang Bnactu, UMO
BbITECHEHUS AN3EMNbHOrO \ / GREET BkntoyaeT

Tonnuea v" OKeaH 1 BHyTPEHHME BOfHbIE NepPeBO3KM
v" VcxoaHble Au3enbHbIe U anbTepHaTUBHbIE BUAbI

A



GREET paccmampusaem 60oJs1ee 80 O0pO)XHbIX/MOMNIUBHbLIX cUCMEM
kak onss LDV, mak u onss HDV

OObIYHbIe ABUraTeNu ¢ ABUraTeNnem 3axuraHus
» bBeHsuH
> CxarTblii NPUPOAHBINA ra3, CXMKEHHDIN
NPUPOAHBIN ra3, 1 CKWKEHHbIN HE(ITSHO ra3
» [a3000pasHbIN ¥ XWNaKuiA BOAOPOA
» MeTtaHon v ataHon
—
[Buratenu ¢ auratenem ¢ UCKPOBbLIM
3aXuUraHuem, aurateniv ¢ NpsiMbIM 3axuraHuem
» beH3unH
» MeTtaHon u aTaHon
KomnpeccuoHHoe 3axuraHue, npamsie
WHbEKLMOHHbIE ABUraTeNu
» BeHaunH
» Ousens Guwep-Tponiw
» [dumeTunosbin agup

» Broagmsenb

TonnuBHbIE 3fIEMEHTbI
» bopToBOE XpaHeHMe BoAopoaa
- [[a3000pasHbIn 1 XUOKUIA BOAOPOA U3
pasfnyHbIX UICTOYHUKOB
» bopToBasi kOHBEpCUA yrNeBogopPOaoB B

MoGpunaHble anekTpuyeckue
TpaHcnopTHble cpeacTBa (HEVS)
» [Buratenu ¢ UCKPOBbIM 3aXXUraHUEM:
— beHsuH
— CXaTblil NPUPOAHbIA ra3, CMKEHHbIN
NPUPOAHBIN ra3, U CKWKEHHBIN HE(DTAHON ra3
— [a3000pasHbIN 1 XuaK1A BOOOPOA
— MeTaHon v aTaHon
» KomnpeccuoHHoe 3axuranue
— beHsuH
- Ounsenb duwep-Tponw
— OnmeTnnoBsbIn adup
- brogunsenb
Y |
Moakntovyaemble rubpuaHble
ANeKTpuYeckue TpaHCNOPTHLIE
cpeactBa (PHEVs)
» [Buratenu ¢ UCKPOBbIM 3aXXUraHUeM:
— beHsuH
— CKaTblil NPUPOAHbIA ra3, CXXKEHHbIN
NPVUPOSHbIN ra3, U CXMKEHHbIN HEPTAHOW ra3
— [a3006pa3HbIi 1 XMAKWIA BOLOPOL
— MeTtaHon v ataHon

BOROPOA » KomnpeccuoHHoe 3axuraHue
AneKkTpuyeckne TpaHCNopTHbIE — beHaunH
cpeacTtBa ¢ 6aTapeMHbIM NUTaHUEM - Ausenb duwep-Tponiu
» Pasnn4yHble NCTOYHUKN — [lumeTunoseIn agmp
3NEKTPO3HEPrum — brogusens
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lMpodykmbl GREET aHepzaonosib308aHue, napHUKoeble 2a3bl, Kpumepuu
3azpsizHumernel u nompebrieHue 800bI OJsIsi MPaHCMNOPMHbLIX U
3Hep2emu4YecKux cucmem

U MotpebneHue aHeprum
> OOLas aHeprusi: nckonaemas aHeprna n Bo306HOBNAEMbIE NCTOYHUKN SHEPTUU
* Nckonaemas aHeprns: HedTb, NPUPOLHbLIN ra3 1 yrosib (OHM OLLEHUBAOTCS OTAESbHO)
» B0o300OHOBMsIEMbIE UCTOUHUKM 3HEPIUN: BMomMacca, aaepHas saHeprud, rmapo3Heprus,
9HEeprns BeTpa n coriHevyHasi 3Heprus

Q0 MapHukoBble rasbi (M)
» CO2, CH4, N20, yepHbin yrrepoa n anbbeno
» CO2e 13 natu (c noteHumanamu rrnobaneHOro NoTensieHna)

0 3arpssHuTenu Bo3gyxa
» VOC, CO, NO, PM,, PM, s n SO,
> OHM oueHnBalTCa OTAeNIbHO Ans
» Ob6wero (BbIbpockl Be3ae)
» [oponoB (NOAMHOXECTBO BCErO)

U BoaonotpebneHue

0 dyHKkuuoHanbHble 6noku GREET LCA
» Ha eguHuuy obenyxmeaHua (Hanpumep, Munm, T-Mu)
» Ha eguHuuy npogykuum (Hanpumep, MinH. Btu, MJ, 6eH31MHOBLIN 3KBMBANeEHT ransioHOB)
» Ha eonHuubl pecypcoB (Hanpumep, Ha TOHHY Buomacchl)



NWCTOYHUKN OAHHbBIX GREET N BSAUMOARENCTBWA'ANLC
OPYI'MMU

O O6wan uenb GREET

> [NocTtpounTtb cornacoBaHHyto nnatgopmy LCA ¢ noMoLLbo HageXHbIX, OOLENPUHATBIX
METOA0B / MPOTOKOSIOB
[MopaepxunBaTb OTKPbITOCTb M Npo3padHocTb LCA, genaa GREET obwenocTtynHom

O JaHHble aBNAOTCA KnoyYeBbiMU Aans HagexHoctn GREET
» OTKpbITaa nutepartypa v pesynsraTbl ApYrnx nccnegosarenem

> basoBble TexHONormMmn n aHepreTnyeckme cuctemol: nporHosel EIAAEO, EPA eGrid gns
ANEeKTPUYECKMUX CUCTEM U T. 4.

> PaccmoTpeHue nocneactsuun NpaBusl, YXKe NPUHATBIX yYpeXxXgeHusamm

> [poueccol nponssoactea Tonnuea (WTP)
= MogenunposaHne ANL ¢ mogensammn xummnyeckon obpaboTtkn, Takmmm kak ASPEN Plus
= B3anmogencrteue ¢ aHepreTnyeckumm komnanmamm yepes US DRIVE
= B3anmogencreme ¢ HOBbIMU NMPOU3BOAUTENAMN TOMNSIMBA

> Onepaunn TpaHcnopTHbIX cpeacts (PTW)

= PesynbraThl MogenupoBaHma komaHabl ANL Autonomie gna DOE VTO/FCTO n US
DRIVE

= Pesynerathl ccnegosaHun n ssanmopenctemna ¢ OEM-npounssogutensmm Yepes US
DRIVE

= EPA MOVES v gpyrne mogenu
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OUEHKA BU3HEC MNMPUMEPA TEXHOJTIOMUN U
BITATONPUATCTBYIOLWEWU NOJIMTUKA

Research &
Development

Idea Pipeline

Pilot Deployment
and Testing

Market Needs &
Opportunities

Sustainable
Business Models

Technology

Enabling Policy Evaluation and Risk

Informed Decision
Making

Pabstic and Hysingss

Resaarch and Developmand Digardrabony

Technology
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JKcnepuMeHTanbHoOe TeCTUpoOBaHUe U

KOMMepumann3auma MHHOBaLMOHHbIX TEeXHOJNIorum 39
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Working Together

Hllinois and Korea Collaborate

on Smart Grd Technology
>
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