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Ycnosua ana Kommepuumanmsauum BoagopoaHbIX
npoeKtoB B Poccun/Heobxoammasa nHdpacTpykrypa.
[poeKT co3paaHnA TMNOBOro BOAOPOAHONO TPAHCNOPTHO-
3HepreTnyeckoro kommnsekca (BTIK)

A.A.CtonapescKuu
LleHTp KOMNEKCHOro pa3BUTUSA TEXHONOTUIN U
sHeproTexHonornyeckmx cuctem (Lentp KOPT3C),
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ATOoMHO-BOAOpPOAHaA dHepreTuka B CCCP

* 70-erogbl XX BeKa - NpUHATA nporpamma

Kyp4aToBCKMiA «BopopopgHana saHepreTuka». KoopauHatop - Komuccua
MHCTUTYT ~ no BogopoaHou sHepreTtuke AH CCCP
|
MwuHucTepcTBo
cpegHero
MaLLIMHOCTPOEHMS B pamkax nporpammbl MCM paspabotan:
(MCM) v' TeXxHUYecKue NPoeKTbl aTOMHbIX
MUHUCTEPCTBO 9HEepProTexHoNI0rM4YecKuxX CTaHL1m ¢
obuero BblCOKOTEMMNEpPATYPHbIMU
zv‘l\jgl':'ﬂ”)"”poe””” e rasooxnaxgaembimu peaktopamm (A3TC
- . ¢ BTTP): Br-400, BIM
MUHUCTEPCTBO wé’Eﬁ” v K
sHepreTky (M3) o epamuyecKoe BbICOKOTeMMNepaTtypHoe
= M G TON/ANBO
MwuHucTepcTBO
XUMUYECKOM P
NPOMBbILLNEHHOCTM * Ha ocHoBaHuM pa3pabotok AITC ¢ BTTP 6bin10 npuHATO
(MX) NocraHoBneHne CM CCCP Ne794-191 ot 16 nions 1987 r.
Akagemuna Hayk « O co3maHuM N BHeApPEeHUM B HApPOAHOEe XO03AUCTBO
(Cfﬁi ccp) ATOMHDbIX 3HEpProTexHO/I0rM4ecKnX KOMnaeKkcos Ha 6ase

BTIP»



Mporpamma co3g4aHUA aTOMHbIX SHEProTEXHONOTUYECKUX
KomnneKCOB |-|a 6a3e BTIP

Hupnm AR

MocraHoBneHne CM CCCP Ne794-191 P

oT 16 uona 1987 r. « O co3paHnun n R

BHeApPEeHMUN B HapoaHOe X03AUCTBO wn ¢ \

aTOMHbIX SHEProTeXHO/1I0rMYeCcKuX 4. e
Komn/sieKcoB Ha 6a3e BTIP» ; '
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OnbiTHO-NpOMbIWwNeHHble ADTC: Komac 0
e [N1A 4eMOHCTPaLMm VI mCana-Terepbyp *W

3HEeProTexHO/0rMYECKMX BO3MOXKHOCTEN B I. Hicows

Onumuntposrpag, flar m’ @ Apocnasns
*  ONA TennocHabxeHun Kmposo-qeneuuom BMocsa =

3aBOJa MUHEPabHbIX YA0OPEHU . A )

Kunposo-Yeneux burcpycon o Hflew3a ¥ Cawapa

wa | ; ' Bopowe: R 00peu6'
MpombiwneHHble AITC ana y ot ? "y Fa:p,avoe YD'

Ten/N03HeprocHabxeHua:

Yipauna 9 BO.WOIPM Kaa
*  XMMWYECKOro NPomn3BoACTBa MUHEpPaNbHbIX ~ 2 oonedln
. i B Pocros-+a-[lomy
yaobpeHun B r. Kotnac PyMstg \‘
* xmmmyeckoro komnnekca MO «Monmmup» '  Kpacwonap
r- HOBOHO”OLLK A hum‘]ol;‘) |;).):1NR , V](,I‘a‘AC'JN

* HedTexmmmyeckoro komnnekca Mo

* OnbITHO-NpOMBIWeHHble ASTC
«HnxHeKamckHedpTexm» . HUXKHeKamcK

A MpombiwneHHble ASTC

Kunruwwa



A3TC Ha ocHoBe BTIP u AKM

Tun A3TC KoMMepyecKas
MowHocTb KoMnneKca rennosas, MBT(T) 600x4
lfopoBoM OTNYCK NPOAYKUMK (BOAOPOA), MIH Kr 835

CpokK cnyxo0bl, He MeHee, neT 60
KanutanbHble BNOXEHUS B CTPOUTENILCTBO, MApA pYo. 180

(np-Bo Tonausa+BTIP+np-Bo cmeck H, n CH, +Bbiaene- (=15+110+45+10)
Hue H,)

CeGecToumocTb NPOU3BOACTBA BoAopoaa, pyo./Kr <80

(c y4eToM HeonpeaeneHHocTu B oueHKax +20%) (~ 1,3 $/xr)
Mokasarenu apPpekrusHocTu A3TC npu Tapude Ha 120 py6./kr 180 py6./Kr
oTnycKaeMmblit Bofopoa ($2/kr) ($3/kr)
CpoK OKynaemocCTH ¢ Hayana aKcniyartauuu:

= NPOCTOW, net 7 4

— IMCKOHTUPOBaHHbIN (Npu d=7%), neT 11 5

«ABTOMOOUABLHbBINV TPAHCNOPT HA BOAOPOAHbIX TOMJIMBHbIX 3/1IeMeHTax U TPaHCNOPTUPOBKA
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CotpyaHuuectso ¢ PPl
Nno BOAOPOAHOU TEMATUKE

* [lpoektbl ASTC c BTIP (1982-1989)
* [lpoeKkT Roads-to-Hydrogen no nporpamme EC FP6 (2005-2009)
* [lporpamma KoHuepHa <JanmnepKpancnep> (2003-2006)
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1 - CN3 (Energy conversion system)
2 - MIP (Modular helium reactor)
3 - BTO (High-temperature heat exchangers)

MpoekTtbl ¢ PPl no AITC c BTIP (1982-1989)

As aresult of the TMI and Chernobyl reactor accidents, interest has concentrated on safety

_concepts for which core meltdown is ruled out. These characteristics apply to the high

Gl _ ' temperature reactor in its advanced integrated design (HTR-500) and modular design. A

= general agreement was signed between the Soviet State Committee for the Use of Nuclear

Energy in Moscow and Asea Brown Boveri AG (ABB), Mannheim, and the KWU Division of

Siemens AG featuring industrial cooperation in design and construction of small high

© temperature reactors (HTR) and also covers the design and construction of alarge HTR. The
report explains the development of the HTR in FRG and the USSR. The USSR is currently

R ?,‘”‘ﬁ;bfﬁ:%ﬂg developing two concept lines: a large HTR (WG-400) corresponding to the German HTR-500
MGRT reactornstalation ‘ concept and amodular HTR to serve as a test reactor for the main components of the WG-
‘ ——— (ommpranuice —— e 400. The technical and safety concepts and design of the HTR module and WGM Pilot
J\t I | | | rennocHaGxenve Lg; = A %}’gﬁgﬁg‘:m Industrial Reactor Plant are explained. Following many contacts between the two countries, a

new phase of German cooperation with the USSR on HTRs has now been initiated. 4 figs.
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ROADS2HYCOM

MpoeKT Roads-to-Hydrogen Community
no nporpamme EC FP6 (2005-2009)

Grant agreement ID: 19733

Project website (4

Start date
16 October 2005

Roads2HyCOM s a project to co-ordinate, assess and monitor research in the field
of Hycrogen for stationary and transport power, ts outputs will support planning of
future Hycrogen initiafives under FP7 and beyond (known as HyGom), which aim to
develop hydrogen communtties and stimulate growih in hydrogen technology
markets. The project uses quanftative techniques to assess European and global
technalogy, Hyarogen infrastructures, and the needs of generic community types

End date
15 April 2009

Funded under  [Ricardo (GB) DaimlerChrysler (D) |celandic New Energy
FP6-SUSTDEV  |RWTH Aachen - IKA (D) Air Products (GB) Institite of Energy (Poland)
PLANET (D) Airbus (D) Intelligent Energy (GB)
EC - Joint Research Centre AVL (A) JBRC, Prague University (CZ)
Overallbudget  fingtityt Francais du Petrole (F) ~ |Coretec Ventures (GB) Centre Cortes, Moscow (RU)
€7801408  Jajr Liquide (F) Centro Richerche FIAT (1) Norsk Hydro (N)
CRES (Greece) Element Energy (GB) Riso (DK)
EU contribution |College d'Europe (B) EnergieTechnologie (D) TNO (NL)
£4499986  [NTDA(ES) FEV Motorentechnik (D) \Volvo Technology (S)
ECN (NL) Gaz de France (F) |
EURIPEN How the Project Works: Q\UR}
Approach z‘
apping of current Roads2HyCOM HyLights -
andcandiate | g Sl en P
s R (o ) Rl et
F L - :M
Analysis: State of B T
the At versus. z T o iapnsren

Gaps & Synergies

which define thresholds required for successful Hydrogen Gommunity application

consicering technical, commercial, safety and socio-economic aspects of technology.

16.03.2021

Engagement:
Communities, RTD
Stakeholders

Evolutionary steps; Lr

L \V4 Il

Activities

WP8: Develop strategy for future RTD %}:{# WP7: Engaging and planning

Planning of Future
Hydrogen Communities P Act ities & HyCom

/ L

{} RepJoang,

WP8: Reporting, Communi

ication and Dissemination *... Communication and
Dissemination

Project is being delivered in cooperation with HyLights, which
examines Transport Demonsff;atlon projects

«ABTOMOBUNBHDbIN TPaHCAOPT Ha BOAOPOAHDbIX TUIVINMBHDIX JIEVIEHTAX N1 TRAHCITIUPTHU

KOHTEKCTE MeXXAYHAapPOoAHOro coTpyaHun4yecrea»
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Mporpamma KoHuepHa <JaimnepKpancnep> (2003-2006)

O HEKOTOPbIX AKTYAJTbHbIX TEHREHUMAX M OMBITE  oronopa sasonacron cornamenie o oo
B OBACTI COBMECTHbIX, BBICOKOTEXHOJIOTUYECKUX ~ aresocrsn = owo venorme ana nac memomenne »

ABJIAETCA HeODXOMHMMBIM AJIA 3Al[HMThl HHTEJLIeK-

nPOEKTOB B nPOLlECCE "x KOMMEPU‘"A‘"MBAL‘MM* TVAIbBHON cOOCTBEeHHOCTH O0eHnX cTopoH. I[lalee cie-
OVeT BRIACHHTE BOIOPOCLI COBMECTHOIO IMATEeHTOBA-

HHA, JHILeH3APOBAHNAA, CEPTH(MMKAILNHA POV EILF .
= Bpibop mamny4uinero 1 HamdoJiee BbIIOJHOI'O
OpenjiosKeHMa OCYINeCTBIAASTCA HAa KOHKYPCHOI
OCHOBe, KO'JA HNPOHCXOHUT IIPOBEepPKA: HOJXOLHT
JIH IPenIo:KeHHoe HOV-XAay II0 CBOHM 3ATPATAM JIA
HOJIVIeHWA H3IeJIHd BbIcOYaHIllero KagdecTsa,
obecrmeunBaeTCA JIM HaAJEeKHOEe CePHUIHOe IIPOM3BOI-
cTBO. PaspemmTe elle pas3 HOgUYepPKHYTbB: <«...MbI
KOHIIEHTPHPVEMCS He TOJNLKO HA VIVUIMISH A MEeM-
OpaHBI, HO U BCell cUcTeMbBI B IleJioM. KKpomMme aTOTO,
MBI 323 HHIMAEMCs OIITHMAJILHLIM SHeprocbepesxe Hi-
eM B Darapesax, a TaK:Ke PpHd@oOopMHHIOM BOLOPOIAa

dokmop T.lepmuz

eTATAS

Texnonornueckoe Owopo kormepHa «JaiimnepKpaiicneps & PO /CHT
vi1. Bomemas Opawieka 40/2, r. Mocksa, 119017, Poccua
daxe: (095) 797-53-73, e-mail: thomas,gaertig@rtom.ru

nical Centne

Hlara pomnenusn: 18 nexabps 1943 r,

Wayuenue dunocoduu, HApoaHoro xo3aiicTsa, MATEMATHYECKON JOTHKM
u usury 5 Bepanne u Mockse,

AcmupanTypa u samuta guccepranun s 1, Mocksa,

Pafiora B npOMBIIUIEHHOCTH ¥ AQMHEUCTPATHEHOM YIPABIEHUN,
[penogasarensekan ¥ HayuHas pabota B KavecTse foueHTa B Bricmwedl mxone

4 Scientific Tech

200

)

SROHOMMEH H CBCFSOJIH.U.\I }?H.I'LB'E[JCHTETE r. BE[JJ].H]:I&. Ha ﬁopTy aBTOMOﬁHJIH, IIpHYenM M3 CaMBbIX pPpas3HO-
[lpenogasarensexan u mayunan pafora s kauecrse gouenta 8 Hemenxoit Axage- O0pasHBIX HCTOYHHKOB... Hapsay ¢ srumu mccie-
suueckoil ciyixbe ofmena cnenuamucros (DAAD), r. Mocksa. AOBATEJBECKHMHA 3anjadaMi MBI IPOAOJIZAEM IIapaJi-
C 1998 1. pykosoguTens TexHOMOrHYecKoro Giopo konnepua «[lafiwaepKpaiic- JI€JIBPHO paspadarbiBaTh KOHIIENIIHH C HCIOJb30-
neps & v, Mockse, Pd u CHI, BaHHUeM JOgBHraTejleill BHYTpPeHHero cropaHHA K
32 nybauxanun 8 Pepuanuy u Poccuu, AHATHTHYECKUE MCCILIOBAHUA 1A KOH- 2IeKTPOMOTOPOB. HMX MO HO paccMaTpHUBATEL B Ka-
Tomae Teprur LEPHA U BEJOMETE JecTBe NepexXoagHOoll cTpaTerdH, AJIA TOoTo Y9TOoObI

IepedTH OT IPHBOLOB Ha ODase BHYTPEeHHEro cropa-
HHUA depe3 KOHKYPeHTOCITOCOOHBIH THOpHUa ABHUTA-

. . . . TeJld K TOILJHMBHBLIM Adeiikxanm»ll.
Among priority technological aspects of DaimlerChrysler AG is the development of powerful and - Harepecnosi cTropoHoll COTDYIHNSECTBA IO

cost-effective alternative drive systems by use of hydrogen (methanol) fuel elements, as well a8 g oprpaxTy aBasercs coBmMecTHAas BBICOKOTEXHO-
perfection of a conventional internal combustion engine. The DaimlerChrysler Research & Technology  joruueckasn paspatorTka 06pPA3HOB IJIHA MCILITAH HH.
Office Moscow (RTOM) is implementing loeally and promoting with partners from Russia and other s sToro mel roToBbI HmepenaTk BBIMIPABIIIIM
CIS countries mutnally beneficial high-technology projects in the automotive industry, with regard KOHKYPC HaprHepaM < JlaiimnepKpailiciep» xoH@MH-
to essential requirements of mutually protecting intellectual property, achieving the price-quality AmeHIIHMaTbHBIE TeXHHUYECKHEe OaHHBbIE B COOTBET-

ratio better than that of similar world products, readiness «just in times, technological operability, =~ CTBHE ¢ 7 OCHOBHBIMH TEXHOJIOIHYECKHIMH HallpaB-
as well as availability for serial production. JeHuAMH KoHIlepHa. Ha 5Toil ocHOBe MBI TaKKe
Ha3vdaeM H IIpOBepHAdAeM IIepeldJaHHbIe HaM IIpeldJio-
JHeHIIHA. CJIE,I[YIOIHHM mraron INpH 1InoJioEHTe J I LHONM
pPelreHH ABJIAeTCcHd 3aKas Ha eeinotHeramne HIHTOKP,

«ABTOMOBUNBHDBIA TPAHCNOPT HA BOAOPOAHbIX TON/IMBHbIX 3/1IEMEHTaX U TPAaHCNOPTUPOBKa BOAOPOAA B

KOHTEKCTE MeXXAYHAapOoAHOro COTPYAHUYECTBa»

17.03.2021



UHdpacTpyKTypa BOAOPOAHOM SHEPreTUKH
npOEKT co34aHnNA TMNOBOINro BOAOPOAHOIO TPAHCMOPTHO-

«ABTOMOOUANbHbIN TPAHCNOPT HA BOAOPOAHDbIX TOMN/IUBHbIX 3/1IEMEHTaX U TPAHCNOPTUPOBKa BOAOPOAA B
KOHTEKCTe meXXAYyHapo4HOoro coTpygHu4yecrtea»

16.03.2021



YcraHoBKa MBC-1000 8 MAO «O4K-Ky3HeuoB»

OnbiTHeI 00pa3sen 6/10Ka 110 NPOH3BOACTBY MeTaHOB010poIHoii cvecH (MBC) ‘ ‘

—  CmecHrenn l

TlozBo NMpHpOHOro

Ta3a Ha TeXTPOIece

Orsox MBC 1a \
OTCEK KaMepsl

cropauns I'TJT (v
Ha CBevY)

Komseprop

[Maporeneparop

Toxsoy Bo3ayXa Ha
TeXTIpoIece




P2G TEXHONOMMA (E.ON)

YCTaHOBKA npoussogcTBa = -
power-to-gas (P2G) 610K '
+

AKM 6nok ¢ MBC

50

IToasos Bosayxa 5a
Texmponece

0

JHeprosaTparbl HensmeHHble

Bbixoa Bogopoaa 6 3 pasa ebiwe
1-aneKkTpocTtaHuuA

2-3Heprua K aNIeKTpoamnsépam ana nonydyeHua H2 ns sogbl
3-B0A0pOA B MarucTpabHbiW ra3onposos,

«ABTOMO6UNbHDI TPAHCNOPT Ha BOAOPOAHDbIX TOMN/IUBHDbIX 3/1IEMEHTaxX U TPaHCNOPTUPOBKA BOAOPOAA

16.03.2021 B KOHTEKCTE MeXAYHAapOAHOro COTPYAHUYECTBa» 1
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[Tpenmyuwiectea TexHonormmn AKM-2T1T1
B cpaBHeHUu c P2G

v 'nosbilWeHHbIN BbiXoa Bogopoaa Ha 1 kBr.u (B 4-5 pas)

v  yMmeHblUeHHble MmaccorabapuTHble XapaKTepUCTUKMU
ycTtaHoBKu (50 - 100%)

v yMeHbLUeHHble KanuTanbHble 3atpaTtbl (50-70%)

v'MmeHbliana cebecToumocTb npounssoacTea sogopoaa (50-70%)

v’ MeHbLUMe noTepmn sHeprum

v npumeHeHue oTpaboTaHHbIX KaTaAnsaTopos

v MeHbLUMe 3aTpaTbl 3N1eKTPO3Heprum

v'rM6KOCTb MO UCTOYHMKAM 3HEPrumn " cbipbs

+ (KpaitHe BaXKHO!) : WMpoKaa macwtabupyemocTb No NPon3BoaUTENbHOCTU U
BbICOKasA NOXXapoB3pbiB0O6e30NacHOCTb

«ABTOMOOUNbHBIN TPAHCNOPT HAa BOAOPOAHbIX TOM/IMBHbIX 3/1IEMEHTAX U TPAHCNOPTUPOBKA
16.03.2021 BOAOPOAA B KOHTEKCTE MEeXAYHAPOAHOro coTpyaHuyecTsa» 12



PbiHOK MBC

Hactpoiiku npocmoTtpa v
0

GAS MARKET OF THE FUTURE VNG

climate neutrality by 2050 - gas will become completely "green"

[in TWh] "
AHaTtonnn
2020 2030 [ 2040 [ 2050
350 ~
300 -
250 -
200 - Hydrogen: demand currently ove
150 steam reforming; in the short run
100 1 blue H2 (e.g. from Russia) possib | dEEEEE
50 -
. available and competitive starting
Industry Building Sector  Transport Power/ Heat via imports)
production .
1.000 - Natural gas: until 2030 natural ga:
ool switch of coal/oll; later demand fiE==g
transformation to H2
600 4
frenl Worldwide until 2050 massive ex[jauit =
200 required. For coverage of German|ilias
2050 (green H2) about 675 TWh re
0 . .
2020 2030 2040 2050 electricity needed. JIMTBUHEHKO B....
Natural W Biogas/ bio methane Hydrogen
gas

- o8 30 A 1 y
i &~ K a @ O

BkntounTs BUAEO YuacTHUKK Ya [leMoHCTpaLUma 3KkpaHa 3anuch Mepesoa Peakumum

16.03.2024ABTOMO6UNbHDBIV TPAHCMOPT Ha BOAOPOAHBIX TOM/IMBHbIX 3/IEMEHTaX U TPaHCNOPTMPOBKA BOAOPOAA B KOHTEKCTE |3
MEXAYHapOoAHOro COTPYAHUYECTBAY



CMNACUBO 3A BHUMAHMUE!




