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ABSTRACT

Hydrogen is used as a chemical feedstock in several important industrial processes, including oil
refineries and petro-chemical production. But, nowadays hydrogen is focused as energy carrier on the
rising of problems such as exhaustion of fossil fuel and environmental pollution. Thermochemical
hydrogen production by nuclear energy has potential to efficiently produce large quantities of hydrogen
without producing greenhouse gases, and research of nuclear hydrogen, therefore, has been worked with
goal to demonstrate commercial production in 2020. The oil refineries and petro-chemical plant are very
large, centralized producers and users of industrial hydrogen, and high-potential early market for
hydrogen produced by nuclear energy. Therefore, it is essential to investigate and analyze for state of
domestic hydrogen market focused on industrial users. Hydrogen market of petro-chemical industry as
demand site was investigated and worked for demand forecast of hydrogen in 2020. Also we suggested
possible supply plans of nuclear hydrogen considered regional characteristics and then it can be
provided basis for determination of optimal capacity of nuclear hydrogen plant in 2020.
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Table 1 Typical refinery hydrogen consumption data

Distillate hydrotreating
Naphtha -Straight run 40 - 60
-Heavy FCC gasoline 350 - 400
Kerosene- Straight run 40 - 60
Gas oil - Straight run 100 - 200
- Thermally cracked 400 - 500
- Fee 300 - 400
Heavy fraction hydrotreating
Vacuum distillates 250 - 400
Atmospheric residue 500 - 1,000
Vacuum residue 1,000 - 1,300
Hydrocracking
Vacuum distillates
- Max naphtha 1,800 - 2,400
- Max distillates 1,000 - 1,800
Vacuum residue 1.000 - 1.300
Isomerization
Lube isodewaxing 50 - 60
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Table 2 Hydrogen production method and purity in
petrochemicals

A7t~ refinery gas, LPG,
42> Plant | Naphtha, ZZAHY, coke 99.9+
82 AR
Catalyti N N
Ve | nsw A A S |
foming | o waren  wy ’
(Platforming)
Fags 2| F£28 23, 34 purge
99.9+
A stream,Fuel gas stream
Ethylene &4, 38h33(x4h
YRFa | BA i, ST A R | 99+
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Table 3 Demand of domestic refinery hydrogen (2004)
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Table 4 Demand of hydrogen in petro-chemical
companies (Unit : 10° x ton/yr)*®

o

SK Af3hsHe ¢ - - 334
At Afrahst 11.8 - 11.8
LG 4#3t3 3838 06 382
S A skt 19.7 - 19.7

YNCC 412 05 40.7
g3 A frghst 126 17 109
o3 3} 126 - 126
A E"E S 159 14 145
B EA 83 6.2 2.1
o] 4~3}3} 80 0.3 77
ALKOS 329 329 -
BASF 2.1 - 2.1
A 2039 436 1937
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Table 5 Demand of hydrogen in other companies (Unit
0 10° x ton/yr)*®

++4BP 19.1 19.1
24780 skst 28 0.7 -
EAT&C 49 49 -
A 277 - 277
KP Chemical 42 - -
LG3}3} 22.9 0.3 22.6
T 5.m| ko) 3} 5} 15 - 1.5
T = 14 0.1 13
GEA A2 1.7 0.3 1.4
RLE RN 1.0 0.3 0.7
EFXAAWH 0.3 0.2 0.1
spEzd 1.7 1.7 -
Al 89.2 27.6 55.3
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Table 7 Forecast of domestic hydrogen demand (Unit
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Table 8 Assumption of demand forecast in nuclear hydrogen
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Table 9 Required amount of nuclear hydrogen by case
study (Unit : 10° x ton/yr)
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Table 10. Capacity of nuclear hydrogen based on
hydrogen demand
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