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dwjeong@changwon.ac.kr Abstract >> This study aims to propose a mid- to long-term fostering plan for the

. hydrogen industry customized to Changwon City by reviewing the government’s
zi\iies';zd 1‘1 zztv‘;bnfg:r’o;& ,  Policyandthe status of the domestic and foreign hydrogen industry. The adopted
Accepted 30 December, 2020 ~ Methodologies were policy analysis, literature review, field investigation, and

committee operation that could consider institutions, knowledge (technology),
and networking between activity subjects. The short-term projects and long-term
projects for the fostering plan are established using these methodologies. The
short-term projects were structured so that the ongoing hydrogen industry fos-
tering plan leads to a successful result, and the hydrogen mobility field is ex-
panded to not only land vehicles but also marine and air vehicles. The long-term
projects consist of a high proportion of the hydrogen utilization field to take ad-
vantage of the industrial strength of Changwon City, and a support system for
new and turning companies for localization of parts was added to provide in-
dustrial competitiveness.
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Fig. 1. Establishment process for hydrogen industry fostering plan of Changwon City
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Table 1. Technology classification for hydrogen by Korean government

Life cycle

Main category

Sub category

1. Production

1-1.

Fossil fuel derived hydrogen

1-1-1

. Reforming reaction

1-1-2

. Gasification reaction

1-1-3.

Biological reaction

1-2.

Waste resource/biomass fuel
derived hydrogen

1-2-1.

Gasification of combustible waste

1-2-2.

Biological fermentation

1-2-3.

Gasification of biomass

1-3.

Water derived hydrogen

1-3-1.

Hydrolysis

1-3-2.

Photolysis

1-3-3.

Pyrolysis

1-3-4.

Very high temperature reactor

2. Storage and
transportation

2-1

. Physical storage

2-1-1.

Gas hydrogen storage

2-1-2.

Liquid hydrogen storage

2-1-3.

Physical adsorption hydrogen storage

2-2.

Chemical storage

2-2-1.

Liquid hydride storage

2-2-2.

Metal and inorganic hydrides storage

2-3.

Transportation

2-3-1.

Land transportation

2-3-2.

Marine transportation

3. Application (vehicle)

3-1.

Land vehicle

3-1-1.

Passenger car

3-1-2.

Commercial vehicle

3-1-3.

Railway vehicle

3-1-4.

Construction equipment

3-1-5.

Personal mobility

3-2.

Marine vehicle

3-2-1.

Coastline

3-2-2.

Ocean ship

3-3.

Air vehicle

3-3-1.

Drone

3-3-2.

Manned aircraft

4-1.

Common technology

4-1-1.

Fuel cell material

4-1-2

. Fuel cell engineering

4-2-1. Micro cogeneration
L. 4-2. Stationary fuel cell 4-2-2. Distributed power generation
4. Application (power - -
generation-industry) 4-2-3. Large capacity Power generation
4-3. Converged and 4-3-1. Convergence (linkage) platform technology
combined power generation 4-3-2. Fuel cell network
. 4-4-1. Medium and large power generation
4-4. Hydrogen turbine 4-4-2. Small power generation
5-1-1. Material, parts and system safety
5-1-2. Facility and installation safety
3-1. Safety technology 5-1-3. Accident prevention technology
5-1-4. Quality and measurement technology
5-2-1. Hydrogen mobility standardization
5. Safety- 5-2. Standar(?izatiPn 5-2-2. Hydrogerbl en‘ergy standardization .
environment- and certification technology 5-2-3. Standardization of hydrogen supply and metering
. 5-2-4. Standardization of test certification technology
infrastructure - - ;
5-3. Environmental 5-3-1. Environmental evaluation
and economic feasibility 5-3-2. Economic evaluation
5-4. Hydrogen supply infrastructure z_j_; Eigigi: ;Eif;?ii;(:hmbgy
5-5. Build the foundation 5-5-1. Hydrogen cluster
for hydrogen society 5-5-2. Hydrogen city substantiation
> otmp AN UK =2 H31H M6z 20204 12



B~ ofl
5

+
o b

it

o YArA BRI oA A Aol
o 748 A5 LNG 7149} dAstel A 4
A oItk oR% obye AL §

gt
Arte] 27) i Al E=]doll flo] Bearadt

4 e
B
3
(e}
£>~
y iju
A
2
)
N
s
)
T
We
>
olN
filo
5N
jus)
o
k

oX ¥
o
0|
M
i«
oflt
N
B
oZ
s
N
R
o
wn
il
mO

e
N
UN]

e o
4
B>
ox
s
N,
N

[t
‘5
ojN
o
_:3
1
=

B

2t
BN @
wn
i

o
£l
5o
i)

gie] AR S g Hobe] Tt el
o8 AR, 45H4 R W o
FEE ST ATloln, S-§AHMAL ohfet
AAHNA, ki, 21837 5 7|2 2
W2 QN ARSI ek 20204 99

2A712F 658t 7F B o] 7|2 AR FolM 7
Hagarh won, @A &

2 eids AAL A Tl

of
oy
0,
L
B
ol
)
B
fr
i
N

ox

S~
3
rir
N
e
o,
52
o

g, 0] A A2 B2 Yok 3
Far) mQO) FRAZ BAL Wel, 24k g
of HHCE. o % FARE 2030413 A2l o))
G mYS S 95 AR Sad B
7% L 4FS FHHOR oE oot

QP Qe o] AR S Ak A
%) A% o

Vol. 31, No. 6, December 2020

AIA 4 AL 96%= AR ZRE A
APEAL Qlow A7RsE B ar Aol 4%
FoltH?. 20161 AIA| 2 AARF S0l vl
193,485 m/day, 3F=* 72,231 m/day, Q- 69,940 m/day,
o] E 36,388 m’/day, £ 33493 m'/day <=0]u,
351 107] =7HollA A 4 Akl 70%E A
Absta ek g A A sedR vl
o LS AR AAAAE o] 83 s Ak =
dststaizt sk, =AY of U A 7] 5HInternational
Renewable Energy Agency, IRENA)+= Hydrogen from
Renewable Power 2018 X114 oA AP HA|E o]
B e A Vs A AAY-A, S A
3 gHAlR vheo] Hustdn?. ejofolux]e]
Byt A=) v F9 A7t e ofF
< F 7s 2R AgdA Sick H7E 3 vlole
AE o] 85l= 71ER, 2UAS 7S A
TFHAA @718 9 oftas ASHA, |71
d 2SR EE AL vHho|e ki) £57] TS
483} DAlof o] =3tk Aol A] 7|Hke] s
T 7|4L 1A AR Al A (solid oxide elec-
trolysis cell)= AA|Y-9 Fon, FAA w3t
(proton exchange membrane)o| A=, ezka] s A
A|(alkaline electrolysis cell,)= A-8-3} dA|o|t}. &
, U=, B AR A2 A 270e E-8-5to]

e A71E o]

o

¥, 5 AR e

goto] a7 i AALE BEska o wSe
Zg pHog A4S A= Wind2H2 Z2AE
5 58 Folt. ok AR5 A, dES 3
A7A ot dohpd AY71ES AT
A S ATEE SaF AL HE- AT
QR | 2 FFE YT shol TRl TH3H=
T v T Qe WSk et ol 9
o] BFe} Zo] f:0 fEfaiate] bedh wHvket
A g AP FFLE 4 Qe wEE
shu5l7] fgtolth”. LRy} uprA| R u|sh Eg

Transactions of the Korean Hydrogen and New Energy Society <<



TA7NA e} Mol 7] AgstdAoln
2008\A-7E s u‘ﬂlfﬂﬂ{ AA-9%317 Qe =

&S50, gl 5

= AA| 2712t B dig= oF 7,937H= AlA
o i} vl 23 A Y] FAAQL Aejayjot
Z1 201998 71202 SAFHA 4577 £ F
oln] ©= 2030W7}H4] 5,600712] 2=
g Aol E3h, n|Te $AEZS 7
™ 2023 35 E FARE A glo|th nTIA| 2§
2030W71A] =AA7)ZF 1804 TIE BEsla i
24 T3 1,0007] A2 St ABlolcf?. g3
M 20189 o2 2§ AFAFG R AlA
2 A7 EAE ARSI HE Qo dE-2 20304
7| Ga7)2F 809 Thof a7 2 1,200t E
Hashal 4544 9007145 AXE dfolch
T3, e Wek opel 718 AmAA] 5309
o B SEE Ach Sevete] ¢ 2040
7] 422 R7)2} 62051 T)(Z22 33091 T, i< 2904k
et AFHA 12007405 B8 Aot} 4
2 9 ARAR| 9] 5,"11]:%_1——; 201949 7%, 37%o0]
A= om 2030714 60719] A EZ=o] A
g Aot} vyt FAH7)7 e dslel A
Qb ‘mpo]a 82 ARKA] FAAR FEQFO] A
HA R 20191 0of] A EZHIEC 62282-6-400)0] 5=
=] it

N

23 HLE

|

& 5ol

rl

l

3.3.1 BN 24 Aef gt
% U= 20189 xdivé T AR B A
o] 0L

ehe i ofd) =

> SRAAUMO|LIX/3tE] =27

(2021-2023), A41<:7](2024-2025d)2] A| 7}A] A
2 Ro] Aoz 4 A SAA8E s}

Stk AR Q171 S Al T AL i)
T QlEete FEe A 4 BE VL8
ol 4 MEEAR okt gleh ol ol 4

LE

O% o *PH 5 é% HJ 7]%% oA 4A7E =
vlslara} akglct ds7le 4 22 79SS4
sto] A ElAIS] 2AeE Fas skl gk

B

A= 20209 9 VEo® oA 4
712 658T(H = thH] 6.9%) W T 4
(A5 diu] 108%)8 waele] o2 724 E
= BRI EE o} S T Hob] Qlzebt
A 7EEI Qe ER, FUAE Koo
W A Wesle] BN LAY S
AR, sk A% SRS PESD QI A%
QuHARIEA), FUTTHIIGA BT 5 S
SshiielA o] 2AE Suste] 4 =
orchA Zsaliala 9k A S Hx

AARE] 2ulziAe] SEAR AT SaouA] 4
ZhA| 2 El(hydrogen energy cycle system, HECS) A
SHAE 24 Foln, A= HECSY 4072l 4
/\0]—]9:]_ o) ;(1 ;g—;z]E_ :rLg:_g]__ﬂ olr;]_ E@‘l—’ 20191,:]

pacs
rlr
N
o= 12

21—7]

o

f
4 e
>.
o

[e]

GURE FLAL YA HYef AuAT
2 Folu] AT paus 3|6 EE U LE
el $14 g A Suisg UL

E

=, 5 S
e AFAYS 5 OﬂX*OlEP w3k 20 MW
F 1 ARANBALE FEe0] BALOR
S AU ST Gk FANY Sh 4
FAARE 2710 FYHAO BE o A %
X & W AR TR Sk AR H4AR B
zol 3] o] BAYFT FANY WL A=
3 S 419 SAAT o] Pasich

3.3.2 FEHAl =4 MH 2040 SE7| 24A41E +~H

Hrel Gk 7| A REW S FHAoR A

H31H M6z 20204 12



—
Estal AGEALS ejste] Ao Bshs 4= & o] YEtEE HAskal AlNE9] A AN
2 A F37] SAAAEE DT ATIAKRIS. F8AE =ole l BHo] glon Ao Tt
B RSt EESIoH AFEES 717t Table 29 FQ5ith 7] A 84 4RSH o] FEste]
Table 30 UeRH It @7 A2 B8 2ddwd B A& WSkl 7|e of2E didste] 483t
o] 7R A e AEA o R FEshy| flal o TORK FFA] 4 A el S40] 7HssHAl g
A AR pa e QEZE 5, i BR(E th AEATE S S 18 A Ao Ui
Fh A, e A AR A FEAE S B Ee S AR Fg- ] AR S arest
B S i A SAAEE FHeE AAgste] o ATAKOIA A &8 Fokd vSE =

AAH-AFHor F 5 es shal S48 Aok E3L 71E FEAI A4 FE- gt
FEFHE Ve A 9 AT HE SAEH, o AzEE S8t A Ao R ARy 52
A7 A, AR Gsiylh FEAZE At sl 79 AES k- g-Qlzat
ARE 7= A BUPEE oS gdsiely] ) Hoboll AT $H, 4 S Hof Qof= &
o -8 W FEE ST vl A 9 7I9A QA9 lzetel A Hdigh E8skal M)
e WMo R ottt A= Fd=7t AGARAES 457] ot A A E 4 A
AN E SHERE 7IA AFsAE 2435 24 A% 2ok A kR HASIH A A
HZ.2) Aklo] AT o] QA 134709] 224 AR AF Hokle 2 22 98 2 sddav)t AR|ek=
T 7o) Qlof o4 &8 Fofo] 719 A W AR B[S URE HR/mbo| e At SR Agste]
P A 2HYskE Foll o4 B8 woke] A A HY AT AL A BaEstal Stk A
HEZ-gH] o] 7hsd Ao R JiEch A7IAKY YAl 718 Al F gk A et AAlske] )
& i AR 2N, e AEE N, i (e B8 HP|UkAE AR e ALY =58 47
) N, o SRR 470, b3 e diAIste] kA8t AEE Adsta H7lE2 s
et 67hE AL ZF A2 AAA a4t E £AE A S Qlnh a ARE Hoke &
71 WY 845 xFstaL ok AHA 94 7] A Aol paujdES AE5ste] Z|AleA0] B

Table 2. Derived project to fostering the hydrogen industry in Changwon City (short-term)

Life cycle Main category Fostering plan
Production Fossil fuel derived hydrogen |Construction of production and supply infrastructure for low-cost hydrogen
Storage al?d Physical storage High-pressure hydrogen (gas) storage and liquefaction/storage technology
transportation development
. Expansion of the scope and substantiation for land vehicles (trams, construction
Land vehicle . . .
Application equipment, towing vehicles, etc.)
(vehicle) Marine vehicle Development and corporate support for marine vehicle technology
Air vehicle Development and corporate support for air vehicle technology
Hydrogen cluster construction project (industry, academia, government, and
research)
Safety- Build the foundation Graduate school of hydrogen energy specialization
Environment for hydrogen socie Hydrogen industry promotion committee
Infrastructure orfydros v yeros P
Creating an industrial complex for the hydrogen industry
Inducement of professional agency for hydrogen industry
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Table 3. Derived project to fostering the hydrogen industry in Changwon City (long-term)

Life cycle Main category Fostering plan
Waste resource/biomass  |Establishment of hydrogen production infrastructure based on sustainable waste
Production fuel derived hydrogen resources and biomass

Water derived hydrogen |Water electrolysis system construction (few dozens of MW)

Storage and

. T rtati Hyd ipi ilot ject
ransportation ransportation ydrogen piping pilot projec
) Supply and operation of V2G-linked hydrogen-electric vehicles
Land vehicle — -
Application Substantiation of truck operation for hydrogen supply
(vehicle) Marine vehicle Hydrogen ship development and substantiation
Air vehicle Substantiation of hydrogen-based aerospace industry (drone, flying car, satellites)
Common technology Sl;pp(})ln (ti’or loca;m;lmuﬁcuning and advancement of key materials, parts, and devices
Application or hydrogen fue? ce
(power Stationary fuel cell Substantiation of hydrogen fuel cell power generation
generation-indu| Converged and combined |Support for technology development and advancement of converged and combined
stry) power generation hydrogen fuel cell power generation
Hydrogen turbine Hydrogen turbine technology development
Safety technology Support for product safety certification of hydrogen industry company
Standardizati d . . .
cenft}llcai:o;zielﬁz?ogy Fostering Platform of the core material and parts industry
Safety Environmental and .
fh 1
etvironment- economic feasibility Substantiation of hydrogen energy cycle system
infrastructure

Hydrogen supply
infrastructure

Substantiation of the liquefied hydrogen plant

Build the foundation for |Substantiation of hydrogen city

hydrogen society Build a hydrogen theme park
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