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Ulsan is the industrial powerhouse of South Korea.

- The world's largest automobile assembly plant(Hyundai Motor), shipyard(Hyundai

Industries), oil refinery(SK Energy).
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http://www.hyundai-scholar.com/jobIntro.do
http://www.mapothankyounews.co.kr/news/articleView.html?idxno=103359
http://www.trcanada.com/news/971325
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Petrochemical Industry in Ulsan
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Especially, petrochemical industry covers 55% of the total industrial output
in Ulsan.
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‘aradigm shift In Energy Industry
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Energy paradigm shift toward hydrogen has been the needs of times.
s



ew Industries from by-product Gases
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Ulsan is supporting green industries by utilizing by -product gases(CO ,, H,)
from petrochemical complex to renewable sources.



http://www.prnewswire.com/news-releases/doosan-fuel-cell-inks-deal-to-manufacture-70-power-plants-for-largest-south-korean-utility-300164992.html
http://www.todayenergy.kr/news/articleView.html?idxno=101821
https://ko.wikipedia.org/wiki/SK%EC%9D%B4%EB%85%B8%EB%B2%A0%EC%9D%B4%EC%85%98
http://www.etnews.com/20160128000246

General aspect

 Global warming
-COconcentration in air : 280 ppm (before indugs@rializat
- Climate Change & Natural Disaster : Water shortage, flood & extinction of  species

( Oil Depletion
- Expected PeakQill : Future limitations on ail discovery and production
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( Limitation in economic growth from current industrial system

- The growth strategy of relying solely on current manufacturing and exporting
goods has reached its limit on all fronts.
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( ldeal conditions for hydrogen industry siting N T T O e
- Ulsan covers 60 % of 1.5 miliontons of H , produced within the country. ' ”

-rGreen Hydrogen Town" : a communit i¥

- The world first mass -production model FCEV of Hyundai Motor is

manufactured in Ulsan since 2013. Vn gk csSmassO Vngkesr k-
production of FCEV H, town



http://dailyreckoning.com/profit-from-global-warming-even-if-you-dont-believe-in-it/
http://wardsauto.com/technology/hyundai-sell-upcoming-ix35-fuel-cell-car-all-50-us-states

alue-chains of Hydrogen Industry
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http://nstckorea.tistory.com/121
http://www.amenews.kr/atc/messprint.asp?P_Index=16886
http://www.e2news.com/news/articleView.html?idxno=63390
http://www.motorgraph.com/news/articleView.html?idxno=2346
http://m.zum.com/news/economy/3851043
http://www.higroup.co.kr/business/secondary_battery_redoxflowbattery.php
http://www.google.co.kr/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&ved=0ahUKEwjPwPWcmY_LAhVF5aYKHRXwC3QQjRwIBw&url=http://blog.lgcns.com/755&bvm=bv.115277099,d.dGY&psig=AFQjCNF7OTQK-r1gCLQ2vL-UEnQbgZseqA&ust=1456361957951140

‘\onformity of by-product H, Industry
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A Reutilization of by -product H , as Eco-friendly Energy source

A Transformation of by -product CO , to Eco-friendly product

A Innovative and ultimate route to reduce CO 5

A Profits as CERs(certified emission reductions)

ABnl o> shahkhsx sn M shnmér onkhbx SKnv
A Achievement of original technology based on by -product gases

A Upgrade chemical industry by a higher value -added technologies

A Hub of petro -chemistry and transportation industries
I . . . . .
A Regional merits to get by -product gases with large industrial complex
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ow to produce H,?
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Production method/source

Reforming : Qil, Coal, Gas, Alcohol
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oil, natural gas and coal.
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Technological advance will lead to increase

Water Electrolysis the portion of water electrolysis.



http://www.activehydrogenproducts.com/word-of-scientists/
http://letsbeawarebyagentk.blogspot.com/2015/08/fuel-cells-logical-step-towards-clean.html
http://harmoniouskangenwater.com/scientific-demonstration-of-kangen-water/

V | hat i1s a Fuel cell?

Fuel cells are electrochemical devices that convert chemical energy
of reaction directly into electrical energy

H, +1/20 ,y kD + Electricity + Heat
Output: DC Voltage © |

___OXYGEN PEMFC: Protons formed
y a4 (0) at the anode diffuse through

/ the electrolyte and react with
electrons and oxygen at the
cathode to form water and heat.

Potential: a 1 volt/cell ) Sl
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=uel Cell for stationary application

Large-scale fuel cell power plant is constructed for supplying electricity
and heat to local area.

Small-scale fuel cells are used for individual houses and buildings to
provide independent electricity and heat with better energy efficiency.

Fuel cell power plant (sub  -MW~MW) Residential and building (1~100kW)



https://www.gasnews.com/news/articleView.html?idxno=65058

