
Prezentace skupiny

United Hydrogen Group



ïUnited Hydrogen Group (UHG) ɬáÈÓÖŉÌÕÈɯɯÝɯÙÖÊÌɯ2007, 
ÝńÙÖÉÈɯÝÖËąÒÜɯÖËɯÙÖÒÜ2009

ï5ńÙÖÉÈɯÝÖËąÒÜɯÑÌɯ".ƖɯÕÌÜÛÙâÓÕą

ï4áÕâÝÈÕńɯ×ÈÙÛÕÌÙɯÝɯÖÉÖÙÜ

ï*ÖÔ×ÓÌßÕąɯÝÖËąÒÖÝńɯÉÜÚÐÕÌÚÚɯɬ×ÓàÕȮɯÒÈ×ÈÓÐÕÈȮɯÕÖÝõɯ
ÛÌÊÏÕÖÓÖÎÐÌȮɯðÌÙ×ÈÊąɯÚÛÈÕÐÊÌ

ï-ÖÝąɯÐÕÝÌÚÛÖĪÐɯ2016  - Anglo American Platinum a 
BRANO Group

ï"ąÓÖÝńɯ×ÖËąÓɯUHG ÕÈɯÈÔÌÙÐÊÒõÔɯÛÙÏÜɯÚɯ'ƖɯÉùÏÌÔɯƕƔɯÓÌÛɯɯ
je 10-20%

Shrnut²



PŠehled skupiny United Hydrogen Group

UHG

UHT UHF UHC UHS



ïHÛàĪÐɯÚ×ÖÓÌðÕÖÚÛÐȯɯ
ïUnited Hydrogen of Tennessee - UHT
ï 5ńÙÖÉÈɯÈɯËÐÚÛÙÐÉÜÊÌɯ×ÓàÕÕõÏÖɯÝÖËąÒÜɯ(ÕÌÑÝùÛįąɯáâÒÈáÕąÊÐ: Tate&Lyle ; DUKE 

Energy, American Electric Power )

ïUnited Hydrogen Cryogenics - UHC
ï .ÉÊÏÖËɯÈɯËÐÚÛÙÐÉÜÊÌɯÒÈ×ÈÓÕõÏÖɯÝÖËąÒÜȮɯÉÜËÖÝâÕąɯÝÓÈÚÛÕąɯÝńÙÖÉàɯƕƔɯÛɤËÌÕɯȹɯÝąÊÌɯ
ÕÌŉɯƙƔǔɯÒÈ×ÈÊÐÛàɯÑÐŉɯáÈÚÔÓÜÝÕùÕÖÚÌɯÚ×ÖÓÌðÕÖÚÛąɯ+(-#$Ⱥ

ïUnited Hydrogen Fuels - UHF
ï /ÙÖÑÌÒÛɯÝńÚÛÈÝÉàɯðÌÙ×ÈÊąÊÏɯÚÛÈÕÐÊɯÝɯÚÌÝÌÙÖÝńÊÏÖËÕąɯðâÚÛÐɯ42 ȮɯËÐÚÛÙÐÉÜÊÌɯÝÖËąÒÜɯ
×ÙÖɯ×ÖÜŉÐÛąɯÝɯÚÐÓÕÐðÕąɯËÖ×ÙÈÝùɯÈɯ×ÈÓÐÝÖÝńÊÏɯðÓâÕÊąÊÏȮɯɯÝÓÈÚÛÕąɯÝÖËąÒÖÝâɯðÌÙ×ÈÊąɯ
stanice na JFK v New Yorku a Charlestonu

ïUnited Hydrogen Solutions - UHS
ï 5ńÙÖÉÊÌɯÝÖËąÒÜȮɯÈ×ÓÐÒÈÊÌɯÛÌÊÏÕÖÓÖÎÐÌɯ+.'"ɯÈɯPower to Gasna trhu v USA 
ȹ×ÖÚÒàÛÕÜÛâɯÕùÔÌÊÒÖÜɯÍÐÙÔÖÜɯ'8#1.&$-(.42ɯáÈÐÕÝÌÚÛÖÝÈÕÖÜɯÚ×ÖÓÌðÕÖÚÛąɯ
Anglo American Platinum )

United Hydrogen Grou p



ï+ÖÎÐÚÛÐÒÈȯɯƙßɯÝąÊÌɯÔÕÖŉÚÛÝąɯ'ƖɯÕÌŉɯ
cisterna na plyn aǗɯÔÕÖŉÚÛÝąɯ
Ö×ÙÖÛÐɯÊÐÚÛÌÙÕùɯ×ÙÖɯ×ĪÌ×ÙÈÝÜɯ
tekutin

ï"ÌÕÈȯɯƗȮƘßɯÕÐŉįąɯÕÌŉɯ&'Ɩɯcisterna a 
ÚÙÖÝÕÈÛÌÓÕńɯs LH2 cisternou

ï/ÖÜŉÐÛąȯɯ×ÙļÔàÚÓÖÝõɯȹpower -to-
powerȺȮɯÌÓÌÒÛÙÖÔÖÉÐÓɯÕÈɯ×ÈÓÐÝÖÝõɯ
ðÓâÕÒàȮɯpower -to-gas

ï#ÌÔÖÕÚÛÙÈðÕąɯÑÌËÕÖÛÒÈɯ×ÙÖɯ42 ɯÝɯ
provozu 2017

UHS ðHydrogenious AG
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Hydrogen Delivered Cost by Method

Manufactured Cost Recapture Cost

Delivery Cost Capital Recovery



ï3ÌÒÜÛńɯÖÙÎÈÕÐÊÒńɯÕÖÚÐðɯÝÖËąÒÜɯ
(LOHC )
ï 2ÒÓÈËÖÝÈÊąɯÔõËÐÜÔ: dibenzyltoluen ɬ
ÛÌÒÜÛńɯÖÙÎÈÕÐÊÒńɯÜÏÓÖÝÖËąÒ

ï 5àÚÖÒâɯÏÜÚÛÖÛÈɯÌÕÌÙÎÐÌɯ2 000 Wh/kg 
(~ 14x ÝąÊÌɯÕÌŉɯÉÈÛÌÙÐÌɯÌÓÌÒÛÙÖÔÖÉÐÓÜɯ
150Wh/kg)

ï *È×ÈÓÕńɯÚÛÈÝ: -30ȘC Èŉɯ360ȘC ÈɯÖÒÖÓÕąɯ
tlak

ï -ąáÒâɯÏÖĪÓÈÝÖÚÛɯÈɯÕÌÝńÉÜįÕÖÚÛ
ï -ÌÛÖßÐÊÒõɯÈɯÕÌÒÓÈÚÐÍÐÒÖÝÈÕõɯÑÈÒÖɯ
ÕÌÉÌá×ÌðÕõɯáÉÖŉą

ï /ÓÕùɯÙÌÝÌÙáÐÉÐÓÕąɯÕÈÉąÑÌÕąɯÈɯÝàÉąÑÌÕąɯ
+.'"ɯÝÖËąÒÌÔ

ï 2ÕÈËÕõɯÚÒÓÈËÖÝâÕąɯÈɯ×ĪÌ×ÙÈÝÈɯÝɯÉùŉÕùɯ
ËÖÚÛÜ×ÕńÊÏɯÊÐÚÛÌÙÕâÊÏɯ×ÙÖɯ×ĪÌ×ÙÈÝÜɯ
paliv

ï 2ÒÓÈËÖÝÈÊąɯÚàÚÛõÔàɯ×ÙÖɯƗƔÒ6ɯÈŉ1 MW
ï 5àÒÓâËÒÈLOHC > 99% ðÐÚÛÖÛÈ

UHS ðHydro genious AG



ïInvestice ke konci roku 2016 - 11mil . USD

ïInvestice v roce 2017 - 28,5mil . USD

ïInvestice v roce 2018 - 8 mil . USD

ï.ËÏÈËɯÊÌÓÒÖÝńÊÏɯÐÕÝÌÚÛÐÊɯËÖɯÙÖÒÜ2025ɬ100mil . USD

Investice UHG



ïBRANO Group ÑÌɯÑÌËÌÕɯáɯÕÌÑÝùÛįąÊÏɯÈÜÛÖÔÖÉÐÓÖÝńÊÏɯ
ËÖËÈÝÈÛÌÓļɯÝɯH1

ï/ÈÙÛÕÌÙÚÛÝąɯÉÜËÌɯÝàÜŉąÝÈÛɯÝáâÑÌÔÕõɯÚàÕÌÙÎÐÌɯÝɯ
ÈÜÛÖÔÖÉÐÓÖÝõÔɯ×ÙļÔàÚÓÜ

ï9ÈðâÛÌÒɯ×ÖËÕÐÒâÕąɯÝɯ$ÝÙÖ×ùɯ×ÙÖÚÛĪÌËÕÐÊÛÝąÔɯËÊÌĪÐÕõɯ
Ú×ÖÓÌðÕÖÚÛÐ

Partnerstv² s BRANO Group



ï/ĪÌËÕąɯÚÝùÛÖÝńɯÝńÙÖÉÊÌɯ×ÓÈÛÐÕàɯȹÛÙŉÕąɯÒÈ×ÐÛâÓ4,75mld. EUR, EBITDA 
435mil . EUR, 51300 áÈÔùÚÛÕÈÕÊļ), 

ï/ÓÈÛÐÕÈɯÈɯËÈÓįąɯËÙÈÏõɯÒÖÝàɯ(PGM) ÑÚÖÜɯįÐÙÖÊÌɯ×ÖÜŉąÝâÕàɯáÌÑÔõÕÈɯÝɯ
ÒÈÛÈÓàáâÛÖÙÌÊÏɯÒÖÕÝÌÕðÕąÊÏɯÈÜÛ(45%) ÈɯɯÝɯ×ÈÓÐÝÖÝńÊÏɯðÓâÕÊąÊÏ

ïFond rozvoje PGM
ï5àðÓÌÕùÕÖ: 120 mil. USD (ÊąÓ: 300 mil USD)
ï"ąÓÖÝõɯÚÌÒÛÖÙà: ÚÒÓÈËÖÝâÕąɯÌÕÌÙÎÐÌ,ÝàÜŉÐÛąɯ×ÈÓÐÝÖÝńÊÏɯðÓâÕÒļɯÕÈɯÉâáÐɯ
ÝÖËąÒÜȮɯÌÓÌÒÛÙÖÕÐÒÈɯÈÛËȭ

ï(ÕÝÌÚÛÐðÕąɯ×ÖÙÛÍÖÓÐÖɯÝÌɯÝÖËąÒÖÝõÔɯ×ÙļÔàÚÓÜȯ
ï Ballard ɬÎÓÖÉâÓÕąɯÓąËÙɯÝɯÛÌÊÏÕÖÓÖÎÐÐɯ×ÈÓÐÝÖÝńÊÏɯðÓâÕÒļɯ/$,(Proton Exchange 

Membrane)
ï Primus Power ɬÚÒÓÈËÖÝâÕąɯÌÕÌÙÎÐÌ
ï Hydrogenious ɬÝÖËąÒÖÝâɯÓÖÎÐÚÛÐÒÈɯÈɯÚÒÓÈËÖÝâÕąɯɬliquid organic hydrogen carrier

ï2ÖÜðÈÚÕâɯÐÕÝÌÚÛÐÊÌɯ4 mil . USD ÕÈɯÝńÝÖÑɯðÌÙ×ÈÊąÊÏɯÚÛÈÕÐÊɯÈɯÝÖËąÒÖÝõɯɯ
ÐÕÍÙÈÚÛÙÜÒÛÜÙÕąɯÛÌÊÏÕÖÓÖÎÐÌɯÝɯ42 

Partnerstv² s Anglo American Platinum



ï *È×ÈÊÐÛÈɯÕâËÙŉÌɯÈÜÛÈɯÊÊÈɯƙɯ*ÎɯÝÖËąÒÜ

ï 2×ÖÛĪÌÉÈɯcca1 kg/100km

ï Predikce ×ÙÖËÌÑļɯÌÓÌÒÛÙÖÔÖÉÐÓļɯÕÈɯ×ÈÓÐÝÖÝõɯðÓâÕÒàɯÕÈɯáâÒÓÈËùɯÖÉÌÊÕńÊÏɯ×ÖÒàÕļɯÝńÙÖÉÊļɯÈɯ
podpory ×ÖÚÒàÛÕÜÛõɯ#ÈÕÌÔɯ.ȿ"ÖÕÕÌÓÌÔ, konzultantem pro OEM ÝɯÖÉÓÈÚÛÐɯÝÖËąÒÖÝõɯ
ÔÖÉÐÓÐÛàɯɯÈɯÉńÝÈÓńÔɯĪÌËÐÛÌÓÌÔɯGeneral Motor FCEV initiative

ï /Ö×ÛâÝÒÈɯ×Öɯ'ƖɯÕÈɯÛÙÏÜɯÚÌɯáËÝÖÑÕâÚÖÉąɯÚɯ×ĪąÊÏÖËÌÔɯƗƔƔɯƔƔƔɯvozidel ȹÛÈÕÒÖÝâÕąɯƕßɯÛńËÕùȺ

Z§kladn² informace o ekonomice vozidel H2

Units Produced 2015 2016 2017 2018 2019 2020

Toyota 3,000 3,000 3,000 13,000 13,000 13,000

Hyundai 100 250 1,000 5,000 5,000 5,000

Honda 0 2,000 10,000 10,000 10,000 10,000

General Motors 0 0 10,000 10,000 10,000 10,000

Mercedes Benz 0 0 10,000 10,000 10,000 10,000

BMW 0 0 10,000 10,000 10,000 10,000

Other 0 0 10,000 15,000 20,000 25,000

Annual Total 3,100 5,250 54,000 73,000 78,000 83,000

Running Total 3,100 8,350 62,350 135,350 213,350 296,350

Annual consumption kg H2 725,400 1,228,500 12,636,000 17,082,000 18,252,000 19,422,000

Running consumption kg H2 725,400 1,953,900 14,589,900 31,671,900 49,923,900 69,345,900



ï5àÜŉąÝâÕàɯÉÜËÖÜɯÖÉùɯ×ÓÈÛÍÖÙÔàȮɯ×ÖÜáÌɯÌÓÌÒÛÙÖÔÖÉÐÓàɯÕÈɯ
×ÈÓÐÝÖÝõɯðÓâÕÒàɯÕÈÏÙÈËąɯÖÉÌÊÕõɯ×ÖÜŉÐÛąɯÚ×ÈÓÖÝÈÊąÊÏɯÝÖáÐËÌÓ

ïH2 ÑÌɯÕÌÑÓÌ×įąɯáËÙÖÑɯÌÕÌÙÎÐÌɯȹÚÒÓÈËÖÝâÕąɯÌÕÌÙÎÐÌȺȯɯÏÜÚÛÖÛÈɯÌÕÌÙÎÐÌɯ
40 kW/kg vs. baterie 0,3 kWh/kg

ï-ÈÉąÑÌÕąɯÉÈÛÌÙÐąɯÕÈɯ×ÓÕÖÜɯÒÈ×ÈÊÐÛÜɯ(400km) ɬod 75 min 
(SUPERCHARGER 120kW) do 12h (ÚÛÈÕËÈÙËÕąɯÕÈÉąÑÌðÒÈɯ10 kW, 
50km/h)

ï*È×ÈÊÐÛÈɯ×ÈÓÐÝÖÝõɯÕâËÙŉÌɯÕÈɯ'Ɩɯ(500km = 5 kg H2) za 2 minuty

Obecn® srovn§n² BEV (akumul§torov® elektrick® 

vozidlo ) a FCEV (elektromobilŨ na palivov® ľl§nky)



ï#ÖÔÐÕÈÕÛÕąɯÛÌÊÏÕÖÓÖÎÐÌɯ×ÙÖɯ×ĪąÔÖÜɯÝńÙÖÉÜ
ï/ÈÙÕąɯÙÌÍÖÙÔÈÊÌɯáÌÔÕąÏÖɯ×ÓàÕÜ
ïHâÚÛÌðÕâɯÖßÐËÈÊÌɯmetanu
ï9×ÓàĚÖÝâÕąɯÜÏÓą

ï3àÛÖɯÔÌÛÖËàɯ×ĪÌËÚÛÈÝÜÑąɯƝƙɯǔɯÚÝùÛÖÝõɯ×ÙÖËÜÒÊÌ

ï.ÚÛÈÛÕąɯÔÌÛÖËà: (ÖÉÕÖÝÐÛÌÓÕõɯáËÙÖÑÌ)
ïá×ÓàĚÖÝâÕąɯÉÐÖÔÈÚà
ïÌÓÌÒÛÙÖÓńáÈɯÝÖËà

ï3àÛÖɯÔÌÛÖËàɯÉÜËÖÜɯáâÒÓÈËÌÔɯ×ÙÖɯÉÜËÖÜÊąɯÝńÙÖÉÜ

ïHÐÚÛâɯÝńÙÖÉÈȯ
ï$ÓÌÒÛÙÖÓńáÈɯÝÖËàɯ(ÝńÙÖÉÈɯ×ÙÖÚÛĪÌËÕÐÊÛÝąÔɯÝÖÓÕńÊÏɯÒÈ×ÈÊÐÛɯÚÖÓâÙÕąɯÈɯ
ÝùÛÙÕõɯÌÕÌÙÎÐÌɯÕÌÉÖɯÑÈËÌÙÕõɯÌÕÌÙÎÐÌ)

ï2ÌÒÜÕËâÙÕąɯ×ÙÖËÜÒÛɯÊÏÌÔÐÊÒõɯÝńÙÖÉàɯȹÊÏÓÖÙȺ

ï5ÖËąÒɯÕÌÕąɯ×ÈÓÐÝÖȮɯÝÖËąÒɯÑÌɯÌÕÌÙÎÌÛÐÊÒńɯÝÌÒÛÖÙȵ

Produkce vod²ku



ï1àÊÏÓõɯÕÈÉąÑÌÕąɯÉÈÛÌÙÐÌɯÕÌÕąɯÔÖŉÕõɯÝɯįÐÙÖÒõÔɯÙÖáÚÈÏÜ

Obecn® srovn§n² BEV (akumul§torov® elektrick® 

vozidlo ) a FCEV (elektromobil na palivov® ľl§nky)

gasoline BEV FCEV

Energy dens. kWh/kg 12,8 0,3 40

Efficiency cca. 20% 90% 50%

To go 500km 50 liter 120 kWh 5kg

Energy equiv. in to full load 640kWh 120kWh 200kWh

Energy flow 2min to full capacity 19,2MW 3,6MW 6MW



ï/ĪÌÚÛÖŉÌɯÚÌɯ×ĪÌË×ÖÒÓâËâȮɯŉÌɯÏÜÚÛÖÛÈɯÌÕÌÙÎÐÌɯÝɯ
ÉÜËÖÜÊÕÖÚÛÐɯËÖÚâÏÕÌɯÈŉɯƕȮƙÒ6ÏɤÒÎɯÜɯÈÒÜÔÜÓâÛÖÙÜɯLi -S 
ȹƖƛßɯÔõÕùɯÕÌŉɯ'ƖȮɯƕƗßɯÔõÕùɯÚɯÖÏÓÌËÌÔɯÕÈɯĶðÐÕÕÖÚÛȺȮɯ
ÙàÊÏÓõɯÕÈÉąÑÌÕąɯÕÌÕąɯÔÖŉÕõɯÒÝļÓÐɯÛÖÒÜɯÌÕÌÙÎÐÌɯÝɯÒÙâÛÒõɯ
ËÖÉù

ï#ÖÉąÑÌÕąɯƕƖƔÒ6ÏɯáÈɯƖɯÔÐÕɯÉàɯ×ÖÛĪÌÉÖÝÈÓÖɯÕÈÉąÑÌÊąɯÝńÒÖÕɯ
ƗȮƚ,6ȵȵȵɯȹ-ÈÉąÑÌÕąɯƕƖƔɯÒ6ÏɯÛÙÝâɯƕɯÏÖËÐÕÜɯÚɯÕÈÉąÑÌÊąÔɯ
ÝńÒÖÕÌÔɯƕƖƔÒ6ȮɯƗƔɯÔÐÕɯÚɯÕÈÉąÑÌÊąÔɯÝńÒÖÕÌÔɯƖƘƔÒ6ɯÈÛËȭɯ
ȱɯÉÌáɯÖÏÓÌËÜɯÕÈɯĶðÐÕÕÖÚÛȵȺ

Obecn® srovn§n² BEV (akumul§torov® elektrick® 

vozidlo) a FCEV (elektromobil na palivov® ľl§nky)



ï1 kg H2  = cca10 USD = 100km

ïCena za 1 km = 0,1 USD

ï2ÛÌÑÕõɯÕâÒÓÈËàɯÑÈÒÖɯÜɯÉÌÕáąÕÜɯǻɯ1 USD/l ÈɯÚ×ÖÛĪÌÉÈɯ10 l/100km

ï5ɯH1ɯÚɯ30*ð/l a 10 l/100km = 3*ð/km

ï5ÖËąÒɯÉàɯÔÖÏÓɯÚÛâÛɯƗƔƔɯ*ðɤÒÎȮɯÉùŉÕâɯ×ÙÖËÌÑÕąɯÊÌÕÈɯÑÌɯƖƔƔ-250 
*ðɤÒÎ

==> -âÒÓÈËàɯÔÖÏÖÜɯÉńÛɯÕÐŉįąɯÉÌáɯËÈÕą

Ekonomika elektromobilŨ na palivov® ľl§nky



ïUHG ×ÓâÕÜÑÌɯÝńÙÖÉÜɯÊÌÓÒÌÔɯ26 mil. Kg H2 za rok
ï8 mil . v UHCȮɯáɯÛÖÏÖɯƗȮƚɯÔÐÓȭɯÝɯÒÈ×ÈÓÕõɯÝńÙÖÉùɯ(ÊÌÓÒÖÝõɯÕâÒÓÈËàɯ

38,5 mil. USD,ÕàÕąɯÝÌɯÝńÚÛÈÝÉùɯÈɯÝɯÓÌËÕÜɯƖƔƕƜɯÝɯ×ÙÖÝÖáÜȺ,
ÝńÙÖÉÕąɯáâÝÖËàɯOlin Corporation v USA

ï18 mil . v UHS áÈÓÖŉÌÕõɯÕÈɯÛÌÊÏÕÖÓÖÎÐÐɯ+.'"

ï#ÖËâÝÒÈɯÚÜÙÖÝõÏÖɯ×ÓàÕÜɯÑÌɯáÈÑÐįÛùÕÈɯËÓÖÜÏÖËÖÉńÔÐɯ
smlouvami

ï4'&ɯ×ÓâÕÜÑÌɯÝàÉÜËÖÝÈÛɯƕƔɯÝÖËąÒÖÝńÊÏɯðÌÙ×ÈÊąÊÏɯÚÛÈÕÐÊɯÝɯ
ÚÌÝÌÙÖÝńÊÏÖËÕąɯðâÚÛÐɯ42 ɯáÈÓÖŉÌÕńÊÏɯÕÈɯ)ÖÐÕÛɯ5ÌÕÛÜÙÌɯÚɯ
NOBLE Gas

ï#ÌÚÌÛÐÓÌÛńɯÊąÓȯɯËÖÚâÏÕÖÜÛɯ100mil . USDÛÙŉÉà, 20mil . USD 
EBITDA

Obchodn² vĪhled pro rok 2016 - 2025



ïAplikace H2 v logistice , Ú×ÖÓÜ×ÙâÊÌɯÚɯ+ƛɯ&ÙÖÜ×ɯÈɯQPark
,ùįÐÊÌȮɯÝàÉÜËÖÝâÕąɯÝÖËąÒÖÝõɯðÌÙ×ÈÊąɯÚÛÈÕÐÊÌ

ï2×ÖÓÜ×ÙâÊÌɯÚɯ+$ -" 3ɯa prof. MatoląÕÌÔ

Obchodn² aktivity v Ľesk® republice



VĪroba kapaln®ho vod²ku v Charleston u TN



H2 ľerpac² stanice v New Yorku na JFK



VĪroba plynn®ho vod²ku v Charleston u TN


