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BAU : Business as usual ThA 7FEL ofslo] W e sl 9t} 19974
LOHC : Liquid organic H, carrier L
MCH : Methylcyclo hexane WEAYME AFe R 20161 we|7|$HFAo] =
CRF : Capital recovery factor AF o g dasws A AARCRE 247t 5
j : discount rate o7} AAstEYc) ofelat AAY BEe B,
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Table 1. Advantages and disadvantages of compressed H, liquid Hy, and liquid organic H, carrier (LOHC)

Compressed Ha

Liquefied H,

Liquid organic H; carrier (LOHC)

* Most widely used H, storage
method

Characteristics [* Physical H, storage method for

high pressure compressed H using

metal tank

Physical H, storage method as
decreasing temperature to —20 K
for liquefying H, in constant
pressure

Chemical H, storage method using
organic compound via
hydrogenation and dehydrogenation

¢ High H, storage density(6.23 wt%)
¢ Excellent reversible reactivity
¢ Rapid dehydrogenation reaction rate

* Nontoxic
¢ High thermal robustness and
¢ Simple management method . 3 stability
. R e E d 71k =24 . L
Advantages |* Energy density (40 gL' =1.3 kWh nergL}_fl ensity (71 kg m ¢ Possible to apply the existing
q kWh ™) e
L) facilities
* Reusable
* Possible to use the existing chemical
storage tank
¢ Possible to apply transportation by
cargo ship
* Durability and high cost of storage
tank to maintain below zero . .
- . High reaction enthalpy
¢ Limited H, storage time and temperature . .
.. . . . . * High reaction temperature for
. stability * High gasification loss by boil-off .
Disadvantages . . f dehydrogenation
¢ High capital cost and safety due to|  during H; storage and
. . ¢ Premature technology of
the high pressure transportation . .
. . hydrogenation and dehydrogenation
* Intensive energy required for
freezing
> ohapA SO U X[ =2 H30E HM22 20194 42
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Fig. 1. Supply chain of Hz using liquid organic Hz carrier (LOHC); from production to refueling station
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Table 2. Initial capital cost of H, storage and transportation for
a Ha production capacity of 300 Nm® h”

Item Cost
Hydrogenation® €1,005,506
Dehydrogenation® €754,129
t storage €32,357
equipment

Traci® 17,000,000 KRW (1 ton)

72,000,000 KRW (5 ton)
Compressor” €26,769
Dispenser” €195,831
*Reufl et al.”
bHyundai vendor
“Yang and Ogden®

‘Gim and Yoon"
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Table 3. Itemized cost estimation with a distance of 100 km for H, transportation

Type Item Annual cost/KRW y'1 Unit H, cost/KRW kgHz'1
H> production Ha (By-product) 590,511,600 2,500
Hydrogenation 242,403,717 425.4
Hy storage Dehydrogenation 75,366,923 319.1
H, storage equipment 6,467,412 274
Capital Supplement 36,464,713 154.3
cost Truck 4,296,880 315
H, transportation
Supplement 859,376 6.3
Compressor 2,366,574 10.0
H, refueling station Dispenser 17,312,959 73.3
Supplement 3,935,907 16.7
Hydrogenation 39,214,726 166.0
Dehydrogenation 29,411,726 124.5
H, storage
H, storage equipment 1,682,554 7.1
Supplement 23,716,533 100.4
_ Fuel 162,685,714 1,192.4
O;’:a;m H. transportation Labor 131,925,600 966.9
Other cost 1,020,000 7.5
Compressor 1,231,370 52
H, refueling station Dispenser 7,882,205 334
Other cost 2,559,901 10.8
Margin price 514,309 795
Total cost Total supply cost 6,973

Vol. 30, No. 2, April 2019 Transactions of the Korean Hydrogen and New Energy Society <<



124 SAAHAE| MBIZ I3t R 97] £AHEI0IZ 0183 4

A7 G717 21.1%, S4 2% @7 31.6%, i
ghfjubilo] 11.4%S z].x]ﬁ-__ _,]u] sl a TF
ol ) S AL B TR o g a2t}

7 2 8 AATE 4 ik R, S 4

E, ﬂ{iﬂ] 7IE¥HI% oA i w52 T A=
Hla QANI7E A1 2 HEE AR Slets)
Tk Table 4= 72> % Aol O o4 %5 @7}
o gk Azfolck. 0|2 Fslo Aes} FrlEeE
7}240] 100 km 7]5S 2 200 km:= ©F 4.54)], 400 km
L ok 25 3u) Z713HS gelst 4= Qi) o] LOHC
o] £adEH6.2 wt%) 7|&E 1E EE 1919 100,
200, 400 km "ojzl Ao 58 4= Q= oY
o] B} 3738, 186.9, 62.3 kgo|7] WjEo|ct & o
TFoll A 13t 3R 647.14 kg2 =4E 100, 200,
400 km Hol7l fAaZFHATA 45617] QA=
2kz} 21, 4, 11t)e] Ego] Hasiris A2L o
o Sl Fig 25 18 BeE 08 o), 4
E](IOO 200, 400 km)o]| T2 4 F
=W 1170 oA =i
7} v wate] LpeRd Tefolck. 2019
2 pagddetoldl FHojAE
&), SthaD), B 2e) SHEE1L), 7
AGEQRNADE F 1171471 &9 Zof 9lon wﬂ
H]8-2 7,0004004] 820002 TAE S
I 4= otV FA| S FHn|8} vl o,
T A27F 100 km 1 A-HClE &9, 2AtIA o
e A T3 P 6973YeR X saF
%H]ﬂﬂ} ) fEmAly IIH AAA ElFAL
24 A2]7} 200 km
°t =& 7%3101] o 54 7t
= Gk 13,5873 53,7674 0

d

l‘>

N
N
o
o
1o
s
gt
-l> r>4
_VrL
ol
o
A
EJ
=

Table 4. Transportation cost with different distances

Distance Cost/ KRW kgHz'1
100 km 2,205

200 km 8,818

400 km 48,999
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[ Hydrogen selling price margin

| S Supplement
50,000 B Hydrogen refueling station
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Fig. 2. Hydrogen supply cost with difference distances using
a 1 ton truck
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