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MPOTHO3 PA3BUTUA AABTEPHATUBHbIX UCTOYHUKOB
OHEPTUU BRITISH PETROLEUM
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MPOEKT CAXAAUH-2
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1D HAIEMHBIE TPYEONPOBOAN

12 3ABOA NO NPOM3BOACTBY CAT
1 TEPMMHAN OTTPY3KH HEGTH

MuAbTYH ACTOXCKOE MecTopoxAeHue. NMaatrdopma
MoAuknak

LLIeAbdo OXOTCKOro Mop#4

16 kKM OT Nobepexbd 0. CAXAAMH

[ AYOMHQO MOPS B MECTE YCTAHOBKM 30M

BocTo4YHO-CAOXAOAMHCKOE TEYEHME

[TOOU3BOAMTEABHOCTh MAATADOPMbI (MOAMKIAK))
coctasaseTr 90 000 bappeaen (14,3 Tbicaum kyO.
METPOB) HEAPTU U 2,1 MUMAAMOHA KYyOD. METPOB
NOMYTHOrO rA3d B CYTKMU



BOCTOYHO-CAXAAUHCKOE TEMEHUE

POCCUMCKAS ®ENEPALIUA
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KapTa Mopckux n okeaHM4eCcKkux Te4eHun

[Oro-BocTto4yHas 4Yactb OXxoTckoro Mmops
NPAKTUYECKHU He 3amepsdaer. 3MMOM
TEMMEPATYPA BOAbl Y [MOBEPXHOCTM  MOPHS
ROTRBATS RO RS 0 o0 - 2,0 °C, AETOM
Temneparypa rnosbiLlaetTcs Ao 10-18 °C.

BOCTOYHO-CAXAAUHCKOE TeyeHue (BCT) —
XOAOAHOE MOPCKOE TEYEHME B KOMO-BOCTOYHOM
4acTM OXOTCKOro MOpPS$, 9BASIOLLLEECT OAHMM U3
OCHOBHbIX TEYEHUM €ro akBatopmm. [1POXOAUT
BAOAb BOCTO4YHOTO nodepexbs
oCTPOBA COXAAMH C CEBEPA HA IOT.

Ckopoctb BCT Yy AHO MOKCMMOAbBHO B
NPMOPEXHOU 30HE (A0 65 KM OT Bepera), rae oHa
arocturaet 1,5-5 m/cek, No yaAaAeHun otr bepera
eLe Ha 45 km noHmxaetcs Ao 0,5-1 m/cek.



VORTEX INDUCED VIBRATIONS FOR AQUATIC CLEAN
ENERGY

<%

[ToncyTCTBME OOBLEKTA MPOUIBOAMT MEPEKPYIMBAHME MOTOKA, YTO BbI3bIBAET ADOPMUPOBAHUNE BOAOBOPOTOB
MAU BUXPEW HA MPOTUBOMOAOXHbBIX CTOPOHAOX OObeKTA. M3-30 HEDOALLLIMX HEPABHOMEPHOCTEM MOTOKA
BUXPU C PA3HbIX CTOPOH HE BDYAYT CTPOTO OAMHAKOBLI M 3ACTABAT NPEAMET KOAEDATHCH. BMXpPKM TOAKQIOT U
TAHYT OOBEKT MEPNEHAMKYAIPHO MOTOKY BBEPX M BHU3, UMAM BAEBO M BMPABO, CO3AABAS MEXAHMYECKYIO
SHeprmo. OTAEAbHAS MALLMHA MNPEODPA30BLIBAET MEXAHMYECKYIO DHEPTIUIO B DAEKTPMYECTBO.



How VIVACE works HOW VIVACE WORKS?

A device invented by a University of Michigan professor and students hamesses the energyinawater ~ PaOo4as 4acTb NprbopPa NPEACTABASET COOOU

current, and then drives a generator to create electricity. The device will be put into the Detroit River LUAMHAP, TMPUCOEAMHEHHBIM K MPYXMHKE. [loA
next year,

AENCTBMEM  TEYEHMA  BOAbl  (MMHUMAABHQOS
placed on the bottom of the rive, T 4 The DC coment CKOPOCTb, HO KOTOPOM MPOUCXOAIAT KOAEOAHUS —

-t changed to AC and 2,7 KM/4) UMAMHAPD OTKAOHAETCA TO B OAHY
sent to shorewhere CTOPOHY, TO B APYIVIO, U 3T MEXAHMYECKME
itwilllightanew  oAeBaHMS MEepPeBOAITCS B DAEKTPUYECTBO. W3
between TAKMX  LMAMHAPOB  MOXET OblTb  COCTOBAEH
. MOCCHUB, PENYAUPYS PAZMEPbLI KOTOPOrO MOXHO
PErNYAMPOBATH  KOAMYECTBO  BbIPAOATHIBOAEMOM
SHeprmm.

1 Boxes with cylinders are

‘ %’;‘g"g:{ 3:)0;:3& AN YBEAMYEHUI MOLLLHOCTM yCTpOMCTBA AO 70%

b I Each bobbing
down a metal CO3AATEAU NAQHMPYIOT HAHECTU HA
coil creating a NOBEPXHOCTM paboumx umamHapos VIVACE

DC current. HEYTO MOXOXEE HA PbLIOLIO YELLY U CAEAdTH

Cylinder i j! = Magnet NPMBop eLle BoAee MOXOXMM HA PbIBY — OH
‘ OyAET WMMETb HEYTO BPOAE  XBOCTA MU
2 [ PT—— et o . 1 g YTOALLLEHHYIO B CEPEAMHE OCHOBHYIO YACTb.
cylinders it creates vortices that

makes them bob up and down.

Electromagnet
Source: University of Michigan DAVID PIERCE/Detroit Free Press







BO3MOXHOCTb U MEPCIEKTUBbI UCITOAB3OBAHUA AABTEPHATUBHbIX
UCTOYHUKOB SHEPTUN HA NMAATPOPME MOAUKIAK

BoCcTO4YHO-CAXAAMHCKOE TEeYEHME MMEET AOCTATOYHO BbICOKYKO CKOPOCTb MOTOKA, KOTOPAA B 2-6
Q34 BblLLUE MUMHUMOABHO AOMYCTUMOM CKOPOCTM FrEHEPALMM SHEPTMM IAEKTPpOCTaHUMeN VIVACE.

TeyeHne yCTOM4YMBO MO CKOPOCTU M HAMPABAEHUIO, MMHUMOABHOM 3HAYEHME CKOPOCTM MOTOKA HE
noaoetr Hmxke 1,5 m/c. Ckopoctb BCT Bo3pacTtaer npu npUbAMXKEHMM K OeperoBomn AMHUMK,
CAEAOBATEABHO (MAATAOOPMA PACMOAAraeTcs B 16 KM OT B6epera) MOXXHO MPOrHO3MPOBATL MOYTH
MOAKCUMAABHOE MCMOAb3OBAHME DHEPTUM TEYEHMUA.

Tonorpadouma AHA, TAYOMHAO MOPSA B MECTE YCTOHOBKM OOOPYAOBAHMS He npesbiluaetr 30Mm,
OTCYTCTBYIOT PE3KME MEPENAAbl M BMNAAUHBI. BO3MOXHOCTb CHM3MUTL 3ATPATbI HO COOPYXEHME U
OOCAYXMBAHME DAEKTPpOCTAHLMM VIVACE.

OTCYTCTBYET BO3MOXXHOCTb MCMOAb3OBAHMS APYIMX OABTEPHATUBHbBIX MICTOYHMKOB SHEPTMM (AEAOXOA
MCKAIOYOET BO3MOXXHOCTU MCMOAb3OBOHMS BOAHOBbBIX YCTOOMCTB, LUTOPMOBOM BETED YBEAMYMBAET
BEPOSATHOCTb MOBPEXAEHMS BETPOYCTAHOBOK)

OrpAHMYEHHOCTb  MPOCTPAHCTBA  HA  MAATAOOPMAOX  BCAEACTBME  BbICOKOM  MAOTHOCTM
TEXHOAOTMYECKOTO OOOPYAOBAHMS (rEHEPATOP YCTAHABAMBAETCA HO AHE)




BO3IMOXHOCTb U NEPCIMEKTUBbI UCITOAB3OBAHUA AABTEPHATUBHbIX
UCTOYHUKOB SHEPTUN HA NTAATPOPME MOAUKIAK

AOCTATOYHOE 3ArAYDAEHME B TOALLLE BOABI HOAEXHO 3ALLUMLLAET YCTAHOBKM OT BHELLIHMX
BO3AEUCTBUM: LLITOPMOB, AEAOBOU HATPY3KM.

[POCTOTA KOHCTPYKLMM TEHEPATOPOB CHUXKXAET PUCK BO3ZHUMKHOBEHMS HEMCTIPOBHOCTEMN

MOAYAbHOS KOMIMOHOBKQO MO3BOAJET TOYHO OMPEAEAUTb HEODXOAMMOE KOAMYEeCTBO BAOKOB VIVACE C
y4eToOM TPEBYEMOM MOLLLIHOCTM M PACCHUTATL KOAMYECTBO PE3EPBHbIX YCTAHOBOK.

DAEKTPOCTAHLMM DSKOAOTHUYHbI, A M3-30 CPABHUTEABHO HM3KOM CKOPOCTU KOAEDAHUM MCKAKOHOETCH
BO3MOXXHOCTb HOHECEHMS BPEAQ MOABOAHOMY MUPY.




CTOMMOCTb AABTEPHATUBHOU SHEPTUU

Busbar Cost in $/kWh

Conventional Alternative
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Coal/Blomass Fluidized Bed . 0.046
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Integrated Gasification Combine . 0.060
IGCC - Powder River Basin Fuel . 0.052

(1) Oil at S70/barrel 1s $S0.041/kWh
(2) Natural Gas at S10/10° BTU 1s S0.034/k

[eHepaTopsbl VIVACE MMEIOT HOMMEHbBLLIYIO CTOMMOCTb 3a KBTY MPOM3BEAEHHOM SHEPTUM.
0.055%/kWh — 3.81py0./kB1y, BetpoBas aHeprms 0.069$/kWh — 4.78py6./kBTy.

CTOMMOCTb IHEPTUM DAEKTPOCTAHUMM VIVACE B 6 pa3 HMXKE, HEM CTOMMOCTb SHEPTUM OT
AM3EAb-TEHEPATOPOB, SKCMAYATUPYIOLLIMXCH HA MAATAOOPMAX.



OCHOBHbIE MAPAMETPbl YCTAHOBKHU VIVACE SINGLE
MODULO

Footprint Volume = Footprint & water depth

VIVACE Converter
Power Plant

Current Velocity
= 3knots
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CPABHEHUE TEXHOAOIUU VIVACE C NOABOAHbIMU
BPALLAOWWMUCSH TYPBUHAMMU



PACYHET MOLLLHOCTU BYPOBOUN YCTAHOBKMU

CyTOo4HOE NOTPEDAEHME AMZEABHOTO TOMAMBA AAS PABOTEI OYPOBOM YCTAHOBKM HA MAATAOOPME COCTABAAET
OKOAO 17T NPUHMMAOS BO BHUMAHME, YTO CPEAHAT TENAOTA CrOPAHMA AM3ZEABHOIO TOMAMBA COCTABASET 42,624
MAX/KT , a Takxke KINA AUM3EABHOTO ABUTATEASL U SAEKTPOABUTATEAT COOTBETCTBEHHO COCTABAAIOT 0,45 1 0,88

SKCNAYATALMUOHHDBIE 3ATPATDI



OKOHOMMUYHECKASA SPPEKTUBHOCTD

)

CTOMMOCTb CTPOUTEALCTBA 1 KBT YCTOHOBAEHHOM MOLLLIHOCTK dAekTpocTaHumm VIVACE cocTtasaget 3000$
KAnuTtaAbHbIE 3ATPATHI NPU PEAAMIALLUM AGHHOIO MPOEKTA COCTABAAIOT 10,5 MAH.$
Hopma AMCKOHTAO cocTaBAgeT 12%

!

MPOEKT OKYINUTCHA HA 2 TOA



