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| Cloud (set) of 10 models used for Russia’s long-term LCDS

MogaeHnb
UrK3

P&HMOD RUS-DVA
<«

Duplicate models were used to
improve the reliability of results
for several sectors (power and
heat generation, transportation,
AFOLU)

Global prospects are assessed
using CENEf-XXI’s global model
MoG3EM-21-50 (21 global regions)

The model set is built around the core
multisectorial model —

ENERGYBAL-GEM-2050

The ‘cloud’ of models includes macroeconomic and
sectorial models developed by CENEf-XXI:

Macroeconomic model - RUS-DVA

Model for power and heat sector - P&RHMOD
Model for industry - INDEE-moD

Model for transport - TRANS-GHG

Models for residential sector REsBUILD and
«Assistant of EE MFB rehabilitation»

Model for public buildings - PUBBUILD

Models developed by other institutions:

Model for AFOLU sector — ROBUL-M (Center for
Forest Ecology and Productivity of the Russian
Academy of Sciences (CEPF RAS))

AFOLU model (Institute of global climate and
ecology RAS)

Automobile transport model (Moscow
Automobile and Road Construction

State Technical University (MADI)) 2



1l Model for industry - INDEE-moD




Model for industry - INDEE-moD

» Detailed engineering simulation model. — SECandEElin ferrous metallurgy ___
Parameters are calibrated based on data for 2000- | o
2019 P \\ o

® Estimates production of energy intense industrial : =
products and related specific energy use, as well | .|
as cross-cutting technologies depending on: > )

® Interconnected evolution of technological S ————
structure for individual products SECs in cement industry
®» Selection of capacity modernization rate

250 a0%

® Selection of BATs EE parameters for new
capacity addtions

®» Circularity of economy - rate of secondary
products use (scrap, waste paper, etc.) :
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®» Projections of new capacity commissioning are
based on products demand growth and old
capacity retirement rates

Electric drivers by efficiency rating

®» Macroeconomic inputs are from ENERGYBAL-
GEM-2050

®» INDEE-mMOD outputs (production and SECs) are
inputs to ENERGYBAL-GEM-2050

JomsnerxTpossirarencdi %




Moaenb NPOMbILLNEHHOCTH - INDEE-MoOD

®» Jloruka moaenuMpoBaHUA: OCHOBA MOAENN TEXHONOIMU, NPOAYKTbl UK
CUCTeMbl NPOU3BOACTBA B3aMMOCBA3AHHbIX NPOAYKTOB U TUNOBOE
npombiwneHHoe obopyaosaHue

®» MpoAayKTbl MOTYT MPOMU3BOAUTLCA NO PAa3HbIM TEXHO/IOTUAM
®» B mogenu ENERGYBAL-GEM-2050

»  PYHKLUM CYMMAPHOro CNPOCa Ha SHEPTUI0 MO KaXKA0MY NMPOAYKTY
= O6vem npousBoACTBa
=  TexHonoruueckuiu pakTop
*  3arpy3Ka NnpouM3BOACTBEHHbIX MOLLHOCTEMN
* CpeAHAA UeHa Ha 3Hepropecypcbl, Ha KOTOPYIO BAMAET LeHa yrnepoaa
. rcon
» QOYHKUUM cNpOCca Ha OTAEeNbHbIE SHEPTrOHOCUTENN MO KAaXXKA0MY NMPOAYKTY:
* NOKa3aTe/ M KauecTBa IHeprum
* LUEeHOoBasA KOHKYpeHUuA

» B moaenu INDEE-MOD onpepensiorca:
® [epeyeHb TEXHONOrM ANA NPOU3BOACTBA NPOAYKTOB

®» B3aumocsfA3aHHble 06beMbl NPOU3BOACTBA NPOAYKLMU, KOTOpPbIe
3aBUCAT OT BblbOpa TexHoNoruin

®»  [IMHaMMKa yaeNbHbIX PacXoA4o0B SHEPrMU U UHTErpPasibHbIX NOKa3aTteneun
5
3HeproapPpeKTMBHOCTU




flepeyeHb NPOAYKTOB U TUNOBbIX TEXHOJNOIVK

®» [o6biua HedTH
A ¢ » ANIOMUHUI (NepBUYHDBIA U
®» [obblya rasa BTOPUYHDbIiA)
®» [obbiua yrns ®» [MuHO3eMm
» [epBuuyHana nepepabortka HedpTH »  AMMMAK CUHTETUUYECKWIA
®» MNepepabotka rasa ®» MuHepanbHble yaobpeHus
» Pypa »KenesHaa ToBapHas ®» MouesuHa (kap6amupg)
B Arnomepar }KenesopyaHbin ®»  KayuyK CUHTETMYECKMii
®» OKaTbllK }KenesopyaHble (OKUCNEHHbIe) » Llennonosa
®» KoKc meTtannypruueckui ® Bymara
% YyryH ®» KaptoH
» CTa/ib MapTEHOBCKaA U KUC/IOPOAHO- »  LlemeHT
KOHBEKTOpHas
.3 P ®»  KnunHkep
NEeKTPOCTaNb
P ®» dneKrtpoasuratenu
®» [poKaT YepHbIX MeTannoB
. 3 ®» Cucrembl NapocHabKeHus
nexktpodeppocnnasbl
podepp ® CuCTeMbl CXKaTOro BO3AyXxa
» lopAvyebpuKeTUPO-BaHHOE U NPAMOBOCCTAHOB-

neHHoe xenes3o (F6X n NBX)

Mo mHOrMM nNpoAayKTam paccCMaTpPUBAIOTCA Pa3Hble TEXHON0MMn nx

Npoun3BoACTBa °




| Mpumep MaTepnanbHbIX NOTOKOB B YePHOU METannyprum

Loss 78

BF gas 1,560 BOF gas 109 [
Sinter |1,400 T 1,156 T 1,166 Int
Iron ore (1156 | 1756 . 1 Crude |[1.620 | Finished |1.475 Steel 1375
2280 — Pt?llets 600 - BF . BOF — steel steel roducts
Fines NA l 139 l l 8 i
BF slag 318 H Processin
Steel slag ome scrap 9
o5 145 scrap 100
Total products
W in use
62 26,700 Mt
5= 453 '
— DRI 400 EAF
—
Net additions
80 X 84
1Y, | Foundries > 1,152 Mt
Post consumer
Scrap supply 619 = scrap 374

B mopgenu INDEE-MOD ncnonb3ytotca noaobHbie cxembl AN B3aMMOCBA3AHHbIX
NPOW3BOACTBEHHbIX KOMM/IEKCOB

Hanpumep, noTpebHOCTb B KOKCE UK YyryHe onpeaenseTca B 3aBUCMMOCTM OT
coyeTaHUA TEXHONOrMIA NPOU3BOACTBA CTaNN

Mo KaXKAOMY NPOAYKTY YYUTbIBAETCA SKCMOPT M UMMOPT

YuuTbiBaeTcA UCNONb30BaHME BTOPUYHbIX MaTepUanos

+¥& & 3



Onpeaenexnve yAEeNbHOIO PACXoAa IHENIVN

B o KaXXA0MW TEXHONOMMK ANA KaxKA0ro NPoAyKTa onpeaenatorca 6eHUMapKu
®» BAT — Hauayullaa MMeroLanca TEXHO/IOTUA B mupe
®» BPT - Haubonee pacnpocTtpaHeHHaA TEXHO/I0TUA B MUpe
» TeopeTudyecknii MMHUMYM
®» B moaenn popmupyetca 6anaHc npom3BoACTBEHHbLIX MOLLHOCTEN:
®» BblbbiTUE MM - 3apgaetca aonsa

» mopgepHusauma MM - 3apgaetca gona U BO3MOXKHOCTb Bbibopa napameTtpos
3HeprodpPeKTMBHOCTU — B OCHOBHOM - BPT

» cTpouTenbcTso HoBbIX MM - onpegenaeTca B 3aBUCMMOCTU OT POCTA
9KOHOMMKM, CNPOCA HAa OCHOBHbIE KOHEYHbIE NPOMbILU/IEHHbIE NPOAYKTbI
(npokart, uemeHT, antoMuHUA, yaobpeHna m 1.n.) n oT USMEHEeHU
matepuanbHoro 6anaHca otpacaun. Ectb Bo3amoxKHoOCTb Bbibopa BAT nau BPT

®» 3HaueHue dHEepProemMKoCT# B UuesiomMm no NpoAayKTy noanyvyaeTcCa Kak
cpeaHeBs3BelwleHHoOe OT BHEPFOGMKOCTEFI Ha OCTaBLUIUXCA
HeMmoaepHU3InNpoBaHHbIX, MOAEPHU3INPOBAHHDBIX U HOBbIX MOLWLHOCTAX

®» B mogenb ENERGYBAL-GEM-2050 nepepatorca:
®» lopoBble TeMnbl CHUXKEHUA NOKa3aTeNa SHEProeMKoCTU NPoAayKTa u

B3aMMOCBA3aHHble 06bemMbl NPOU3BOACTBA NPOAYKTOB, KOTOpble
ncnonb3ylotca B PYHKLUUAX Cnpoca Ha IHepPruio 8




| AvHamuka yaenbHbIX PACKOAOB IHEPTMM N GEHUMADKN

KnnHkep MoueBuHa
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BbiGpochl Il onpeaenaiorcd a moaenu ENERGYBAL-GEM-2050

AvHamuKa npambix Bbibpocos CO, B
NPOMbDILLIEHHOCTU B cueHapum «1,5

rpagyca»

AMHaMunKa NpPAMbIX U KOCBEHHbIX
Bbl6pocos Bcex NN B npomMbIlNEeHHOCTH B
cueHapuu «1,5 rpagyca»
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300 4
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N3meHeHMe TeXHONOTMYECKOM CTPYKTYpbl No3BonsAeT
CHUKaTb BbIOPOCHI OT NPOMbILLIEHHbIX NPOLLECCOB
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Model for transport - TRANS-GHG

» Detailed engineering simulation model. Parameters are
calibrated based on data for 2000-2019

» Freight transport: 8 modes, including rail, oil and gas
pipelines, water, trucks, air

» Passenger transport - 13 modes, including cars, buses,
rail, light rail, water, air, bicycles

®» Parameters modeled - freight and passenger turnover
and structure, transportation infrastructure evolution,
vehicle park dynamics and composition, fuel use, GHG
emissions, other pollutants

®» Macroeconomic inputs are from ENERGYBAL-GEM-2050
(for example freight turnover goes from INCEE-MOD to
ENERGYBAL-GEM-2050 and TRANS-GHG )

®» TRANS-GHG outputs are inputs to ENERGYBAL-GEM-2050

12




Moaenb TpaHcnopTa TRANS-GHG

» B moaenu ENERGYBAL-GEM-2050 ucnonb3yrorca GyHKLUN CYMMaAPHOro
CNPOCA HA IHEPruI0 NO Kaxkaomy 3 4-x arpermpoBaHHbIX BUAOB
TpaHcNopTa

TpaHcnopTHaA pabora

TexHonornyecknin pakrop

3arpy3Kka Npou3BOACTBEHHbIX MoLLHOCTel (TpybonpoBoaHblii u /n)
CpegHAA LeHa Ha 3Hepropecypcbl

rcon

®» dyYHKUUM cnpoca Ha OTAe/IbHble SHEPrOHOCUTENU NO KaXKAO0MY NPOAYKTY:
* NOKasaTeNu KauecTBa dIHeprum
* LLeHOBaA KOHKYpeHLUUA

» B mopenu TRANS-GHG onpepensiorca:

$448 333

O6bembl TPaHCNOPTHOM PaboTLI

MapK TPaHCNOPTHbIX CPeacTB

Pa3BuTMe TPaHCNOPTHOU UHPPACTPYKTYPbI (NPOTAXKEHHOCTb NyTel, YNCNOo
3anpPaBOYHbIX UK 3aPAAHDbIX CTAaHLUA U T.N.)

CTpyKTypa rpy3oobopora

CTpyKTypa naccaxkupoobopora

JHepProeMKoCTb Mo BUAaM TPAHCMOPTA — TEXHONOTMYECKNii paKTop

Bbi6pocsbi NI no BUAam TpaHcnopTa "



flepeueHb OCHOBHLIX BUAOB THAHCNONTA

% ABTOMO6UAbHDIN ®» [OpOACKOI INeKTPUUECKUIA
* JlerkoBble * MeTtpo
* Tpysosble * Jlerkuii penbcoBblii
* ABTO6YCbHI * Tponneiibycbl
* [ByX 1 TpexKoNecHble » TpybonposoaHbI
» BenocuneaHbin  Tla30NpOBOAHbIIA
®» [lewexoAHbIN e HedrenposoaHblii
» }enesHoAOpPOXKHbIN ®» ABMALMOHHDIIA
" 3neKTpMPMUMPOBAHHDIN ®» BoaHblIii
= Ha »XugKkom Tonamse = PeyHOM
= Ha npouyux Bupax ronamea = MopcKoii
MaTtpuua Tunos CXKATbIW | CXKMUIKEH 3N1EKTPOMO
. 6eH3uH | ausenb . [Mbépunabl
aBTOMOb6unei ras HbI ras 6unu
NerkoBsble
B IMMHOMU
cobcTBEHHOCTH
TaKCU U cnyXKebHble
rpysosbie
aBTOOYCDI
21 3-X KONecHble




Mopaenb BbiaeT WIMPOKUWA HaGoP NoKka3aTenen

MHauKaTopbl X/4 TpaHcnopTa

Vehicles park
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UroGbl paspabaThiBaTh NONUTURY HU3KOYINMENOAHOH
TRaHcthopMauuy IKOHOMUEMU B OTAENbHbIX CEKTONAX U
BEeCTU 3theKTUBHLIX Ananor ¢ 6U3Hec-coo0LLeCcTBOM
HY:KHbI AeTanbHbleé MOAENU ¢ BbiAeneHuem Kax
NPOAYKTOB, TAK U TEXHONOTUMN.

Moaenu MOb paccmaTnMBalIOT arpervpoBaHHbIe No
CTOMMOCTM NNOAYKTLI U Ge3nasmenHbie
arpervnoBaHHbIe TeXxHonorvyeckue Ko3MMmMULUeHTDL.
JTOI0 MOKET CAYKUTb NenBbiM NPUONUKEHNEM, HO
3TOI0 ABHO HEA0CTATOUHO.
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