(Y-l \W-\i e Ml Special Issues _ 1

F2{E0F £A0ILK] 018 % 85 FY

—=

Aol 2aouix] ol g 2 P AP

=~

1.0

A AF7F sk e 7P 2 24 F9f s oY
A Al e AT} sholl 2] ARGl o3t & e A0l
o Ae7he Ak SJahd A9 st dre 240 e
A= &kof Bl 109 v oot whE SER ugEL
AeH, A AR A5 oln] I e AUkl Qlekal o
AR AL Qlek, ol#gt o2 ANFES AR5 AT A28
x| o] 7, 53] AR TIerdel B ke
SOkl Stk 53] 71 SR S oluA] AlLEE
4 8ol F7E 7ol e iy Alel diste] A
S
FaE A 7R Bl EAskE =25 E AlxE 4 9l

o] A9 Aofo] §laL, Ay dEol & vl fle A=

&
=
L

A

2014 September + 31



(Y- IW-\i e Ml Special Issues _ 1

ZA S B 7ML QlTh, ERE, pae AVIb o] B BRI webA Al Ay, AR,
o] B oA o= E 04011]—5 27k olldAldel7] Mgk 53 o] SHARRRE $ag MAkske W
mzoll A7 R ef ok FARE e 7HAAL 9L Ho] @ol BEEAL gl o] Sdt Aoy
o olEet o2 #ioﬂhﬂxli AR oo A Hage 3| AEsal yetelARE Agelu e
UAE 7IHEe2 Sl ofuA] AlAFo] 2hal Qo) o] g3t Aol Svietal k. [AF 12 a4
et SEZAE SAOl AT = s ALFe ofuA] AR Aded 25 Rl QlH,

= g7pda glok ojRt paofulA] AlLElY e & o FAHL

2 AT EH A A 37 FollA Akt Agtsto]

Aashs A AAEC] BER H7| giEd] FsiEZol

2. 20X E4 28 A=A okt 3L eae A AdsiAu
Aurze] A== g5 =H 7P 15 i x|

A AdolA 7HE ol EAishe 4ol A A7 RAIZ A dgkste] AgE 4= Qe ok

(70%) A% ARE ARG e olvA] HiA o] 2] i kAU AR vhEo] fA 5T ¢ QAL
oh TEl Sk APARIA SHdoR ZARA ekl Felm AR 4 St AR Aol &L of
Il T2 YAa0te] oighE FEiERt A5 WiE YA "EE 7R, & Alofl= A7 dA] FE=

o A5 WE7] YalA= E o2 ouR|YS 28 OaFlE A Brp &b A8 1/10 AER £ 29
2 Tk 5 s AL 08 2 oI 02 AR O S ki ol o
o ERRE dojd 4= glen, o]F dRE AR B AW, oF AR E B8o) 7hesh| dizel aE

sto] AasHA =W T 22 HEZoble A ‘o] “Hxﬂ(energy carrier) 2talE HEc}
A ol £8k 3o dXrE Hriad 1 &x),

o) 3t £AE AJASl= HIH = 71AF o]|AFF 9] HE

QB 1T O
2 Ho, S8, 85, vhole S o] Al TA0HX] AAR] Fdn EHed
UAYE ARSI} BRIE S48 AASH Wil

o et obAle Al A Aol e ulgol & Tk 2A0ILIK] AIAR 71 KR
o7b] el BHARZHE 245 SR Y [ 20 SholuA A2Y )& AAES Kol

1. Coal : C/H = Approx. 2.0 Useful Energy

Vdrogen H, ST s%_‘A%EH
2. Oil : C/H = Approx, 0.45 Hydrogen Utlllzatlon Water ENERGY :
H - Production
Storage Xygen n  2H0-2H,0-0, > .\ 0,
. Enwronment
= 0
3. Natural Gas : C/H = 0.25 Transport xygen
H ENERGY
Hydrogel Hydrogen Water
4. Hydrogen . C/H=0.0 Productlon m

H i Fuel
Prlmary Renewable ‘ v

Energy Source

i

n—d.

H,0

[Z22] 1] o AX| HEto] A 5 2AHX| AARC| 8t 2R

32 + Journal of the Electric World / Monthly Magazine



HMHEO0F 404X 0|8 & &5 Xaf
o) SHE X
= (Rx1=)
£t =0l
st Bio Ef 0l K|
== x EfYTX|
A AEH/ RIS ¥
B 7| 2ah ]-—[ A0 J
aria .
m v
siei 7 sl 7z
‘ co, 28 812, LH, ONT
i 5 ) ¥
EES DME |« HHEf2)|
____________ Super Capacitor
2 |
EEEmEE E—
| 1 TENE ]
| MRss O o= | Bl
AausEg Ty Y
o wEnAE ) € BRSO
6 1 &
@| = lﬂ
¢ 5 ¢
[ 2] A0 AAE 71& MAZ
ot oy A] AlIAR 7]ed Al Az, A% o AR 1Y FAARTE, AAea
g ek il o] 7|eR A Us = T+ AY7e, adea el o3 A% ol 9l
& AR7|ES 40 it HHE 7R 44 t} 7|82 AJeA 9 Carbon Nano structure=
z9] 83l &, AR, HloleujA Fo=R o|-gsto] s Aot W T% s Qo)
A BABEE 7eolt), A3t a4 A |E Th o] 87 |ERE AAE ARE AREE] SIS Y
2 48, dA7ts =357 hE, HEfea BE 71, AE, 274 A% 9 Steam turbine A47]<&
A3}, Aeziast 9 BA7EA Fol Stk ko] X o] Qlon E4dt JARI O Zud 4 (Catalytic
YL Y= MEL 7[E2= HA7EA FHEE 7] Combustion) ¥HE it} 445 Heat Pump,
&, o7 Bl Fet waf, Pkt &, 37 Secondary Battery?] jA|& o] &3}7 % sFAgk 7}
3fst &afl, FAESH 2], Hio|eujA JEE] 5ol a3k o] & W2 viE ARAEHoltt, o]¢]
pi=g ofi= A7|5}eA ofufA] I AR 2 HHAPAF L of

2014 September + 33



(Y- IW-\i e Ml Special Issues _ 1

S

ZATZNA0|R

Fene-FArn LT SAMEN i S
‘ (IRHRBIA, 2-T2AE) AR XM =

. A AR|EH|37|
EERE gg SimrinI
IIYEHENA giﬂg = Az HXHIY7|
(ENE FARM)

[T 3] =20 X] B4 & 0j2Het 012 FEHE R : WHEC 2014)

A
8 —
I i - - N ——

A A% 5ol o] $ THsiet, Azl Sojgls 7he Tel7h A Holxe Wape,

[O™ 3] 204097k CO7t fle pigd Al 271 ISS & o Atk & ofuA] Azt &
8 A4S FH2 5l Qe A2 oy @4 =T ¢ e HolFal Al
3 oujEet T2 AJTe] ofg- Fefoll ek W82 Kol olgfe oA & o trtes AVls Alddle ¢
3L Tk 20U A Al2glo] 4ol & Ao, AdmdA] WA
7|&o] g8k o] EARISHA0lAL A&7 eTt e
Lt 20UX| AAH 7] 2R oNUA] A7} 5453 o] Fold Flo R oiddnt 5
=0 WA Azt QR ofuA] WAEARE B 8] AU AITE 71E9] SRR AlaElE &
H, A7IAEE ARZRE Ul | A7 ouAle] = &3] "iAlske B saouA] Te2 715 A
7t HE Ao, Aeke duAdeR gt sEde o wet Y we T, HdeluA S 22
2 F71710] MEEEA AekouA] At ojof  AdeUA] a4t =dd AHE TP AAIAL
Ao ARdE o] o] Foi it e SR A 2 2, HAT 5 Qe A ovA| 7o
Aldioll= az1e] 7idEef 2041719 A RE 2 4 Slokh ofol= 4 dEHA WVES F
FESHAAL, olof @A ThAAY R E = RSV st #akd A B oluA] ARiA|, 12)a Ak
zo| A7F ez el weh JRFAEEe o A sHd ¥ {FoiddE 5 158 M vl H
T o GARE AT EE ol2fRt ofluA] grge]  of faou] e FF ouA ARe FEE
= A1 Fie o] Fo] AL, o|2HE ouAe  HE V|eR ASHI Sl

34 + Journal of the Electric World / Monthly Magazine



SA0ILAZ| AARIO| MM MG

F2{E0F £A0ILK] 018 % 85 FY

—=

e

2d3t gaete] B H2,

ojet ol aoUAE olgsto] H7louA] Al

o dBA 7le

s ARoM saR Mol 9l oA w2t 2 o]E AlLEE 285kt 3ol 7HE T8t Ve
A HBpo A pae HAR] ZollA A7IE ) o] "o ARHA] W2 VAT & ofyzt At
Nz she Firre] 292 FAAE = Qe oldAl ddoR 2] 7hsstal ARsAk ofolle et et
Moz e Qe 86| 3 4 otk At 5 A 5 ZoplME A 8 5 71wl
o] el =2, S Wi B ol g Ve s ARAAE 7IHECR Sk ofluA] AlAEIA
Ho A ol UA] AlLET gteto] B88k= B9 = & A7), 7IAE B 288 e Qe AlLageR
AArol 28l Qe Ao i, & 9 odA Y = Qo
QtE oA W2 EAdE 2 ¢ ik dE = T4 ARHAE FHOR dh= 5 W7]u A
H o ARAE S8kl g A7euAz ¥ AAge Ledvd A=A dud s, o
& 7kssh] miZol Bk, S g2 AvAl BAAAEAE, A7IAEAL, eaiEHolE, 4
oA TAE AVE AVIEsfete] 42 ghaol A AAEA| Fol Agtdntd dAaARe] 1EE
ol e Tl 5T ¢ QAL &5 sae ouA B ¥ 5o 94X E s 29T =
AR 7FssARE FRA] o] 7= HgkEo] = th [O 4] olERt i ARAX Y 7oy A]
71 52 & 3tk olof F2 #aE o8l ook Mde FUolA E8sal e & 9]
Ay dAste ol &sts oAuA AlLHE o g AYEoklA 7 28T e ol
‘Hydrogen Electric Economy2}al A oJgtch o2 [H 1]o)|A] Hola 9t} deEofoA &

ong i € syioms 000 ey of o et
used in transport applications for power production
Transport Industrial applications Residential CHP Feed to electricity grid
—
RS i .?
1 Reduce the use of criHcaI raw materials }l
E):<Ji5ting natural gas, electricity and transportI Iim‘rastructures l Methanisation feed

Natural gas, biogas,
coal, biomass

(23 4]

By-procuct from
Chemical Industry

ES 4
e |\\{ il__}.,’-ﬁ;;;m
| L
{ L =

to natural gas grid

Increase the energy efficiency of .
low cost production of hydrogen Renewable generation, large scale use hydrogen to
from water electrolysis and storage and 'buffering’ support integration of renewable
renewable sources energy sources into the energy
systems
ZQlo| £ A HZMX|Q| M7|0f|L{X| O|RE0HEX : WHEC 2014)

2014 September + 35



S IYGEIW-Ni .Ml Special Issues _ 1

[ 1] $=2014X|

T Z20t 018 =0f

SAMA YET SARE 2871 88
J8ls g8 Ml molmatel 44 L4032 XA SAAHOM 24 2F
METIAS S 4% 25 KHelol| LA K| X% A SIS BE flet
3—Generation (H2 &) (PV & Wind) A MAH S TE
N _ 27 9 Back xl =
Aof T2 L RSAIE o2 xol zg HZH sy
x AN = A
ot 4 ZUZ £38 A0IS +4 HOULA BaioiA UPs 28
o
- - HIANH & AZTX| LA
& 7FeRt o yA o]f Eoks AR, F 0 T 4 e Weke oy ARlA| S| Z-golw, 7t
W R, A 0 87 BeHokld Mol B 4 A AHeA Qs ARUNOR S0 AL BT A
et S AAISRL Qe
P YRS AdERoffA 2§ 4 Qe = o [33 51= =Y Vattenfall X9<] 20304 A4+
£ ok Power to Gas(P2C)E 8T ALY S Hal34e Hoj2m glr} 203097 oA
ofch, FA3h o} o] AHAUAYS BESHE & 50| B FIES R} Sao] w7
B M & wARE 3 dlSel Ebssithe A {34+ 1,000GWhe] o |q=] AAF-g=Fo] H st
olet, ojn] Eole] A WA AR Hlgo] I, o]F FEa| BT & Y ofiA] ARl
25%5 Wil QML 20509 Al AY AA| F 50%E  EFE oS ), o] F A 50 AET)
oA oz FFste= A 7L Qi A 4= Sl GO HE HAR HAH E oy
ofuf ekt AU A 2H A UG AHd A AR Rl vjste] R 1 ek a4
IMW] Load curve and wind power in the Vattenfall grid(S SE2£ X|H)
35,000
| Potential charge and discharge periods |
30,000 1,000 GWh 2,
= 1,400,000,000m*(water) M
= 115*Goldisthal
25,000 = 370,000,000m(Air) N
0.6GWh l = 1,500*Hundorf [\
20000 J_Compressed Air ; = 500,000m*(Hydrogen)
! (Humtort)
8.48 GWh
15,000 A _~ Total Pumped Hydro ’
ol
10,000 A
5,000 A Charge
Discharge
0 4 . - .
23Jan 24 Jan 25 Jan 26 Jan 27 Jan 28 Jan 29 Jan 30 Jan 31 Jan 01Feb 02Feb 03 Feb

we= estimated wind power

[12 5] = Vattenfall X

36 + Journal of the Electric World / Monthly Magazine

2030(4x2008) === |oad 2008

|=2] 2030 oflef F5=4d



PN

—=

OF =4

¢ POWER GRID D)
SURPLUS

POWER-To-POWER Refueling
Rassceccasnascs ] Water Oxygen stations
* | Wind turbine | ! ------Tl ------------------ - -mmmme ' 1
{ ' Optional : Upgraded &
: ' Hydrogen = synthetic fuels|
E=) m o |
i L e T
E el : Refineries
E E Blended
H : gas
H ]

__________________________________ b L\ J
Carbon ] Chemical
capture €Oz ' plants

! Injection of hydrogen in
_______________ ! the natural gas grid

GAS GRID

[aZ! 6] P2G(Power To Grid) 7|& JHE=

aj

ofiA4x] 0|E H

POWER-TO-MOBILITY

Electric vehicle

Fuel cell electric
vehicle

Internal combustion
engine vehicle

Natural gas vehicle

POWER-TO-CHEMICAL

Petroleum products

o1e AR AT wepa fal AUAg] B o|S th djgholut ghuy oz ABste] A%
oux jARA L ofdto] Fasie o5 7l&e  d 4E 9t}

Aol ARAX A71Ee) 7o) Washe  o|oh T WX Ay, Lea AR
@ < 9lEk. %, OFF 2L Afzhof RIS ool A o el 71so] PIG 71boleh, #9), o ohg So
9g A/|HH ANE $AF WS A F o] A Lok ol He aejueny 478 17
S ) MO whEo] THE 4 otk olelolE ol AY|HAE Folo] $4F BER ANE b
SlERNE TRUE AV1E BEsl] 245w o olisieka, 37] Fo) WA 53t ARl vg

LFG
(DHR7+A)
olzd
LPG AN /4@ (Vehicles for Grid)

AH[0|M

olEXIE =

5 @%@?@@F
©Ce® |

VESS-V2G

=

~

Grid

(18 7] YR HMX| A=SXIE &85 V2G HEE[EX : KIST 7|21 A(2014)]

2014 September + 37



(ol 1W-ale Ml Special Issues _ 1

AN
ElectrolyserES 43t Demo Z2AE7} 2015E &
AL =Ega AAE 9ohDr, K. Bonhof, WHEC
2014, FF).

ol¢of e ARAAAFAE o]83 VoG 7|&%
0] A Eof o] 8-S §Jgk gk {telct A=A
As2s A71AHAR 5E7] wfZel] /A o]
£ &8t ArAAA g2 A Ak 7o A
£ ool F5T 4= Ak 53] ARAAAEA =
Fa0] Fo] A&E A9 A A ¥5 §lo]
= 7] AAto] 7hsdtchs Mol dRbAQl viE g
A7) A5k 28 Ad o] Qlt,

ole} 22 ARAANAFAE HUC R SEoh= 7
9 A BeHgol th-go] 7Hs3tH, ESS(Energy
Storage System)?] tiA| BIE A= 4= Ut °l&
V2G(Vehicle to Grid)2 F-211 9t} A=A <] 74
% HV2GE H& =k ), ARAAAs2E A
02 gk A BEVels gl 374 Agad
Hto] glom, Z=F 1o & oF 100kWh/day2] g
< a4 glo] 300th7h € A b e R
2§ 7Fs?t 30MWh/day®] Hegs+wo] 73ttt
O8 712 A7 1A 2 ARAA RS VG A
Jo R &gsl= o & HolFal qlrt,

o o

il

—

5. 2L} $A0L{K] Atgf S8t o Fat

W A A Lot SAggdolet,

AL Mg 9 815} Hofo|

38 + Journal of the Electric World / Monthly Magazine

A AAIH R SRS 7] AR ROkl oF 16%
HE7h AHEL Q. £AE UAIR o8t
HollA He g o ARsat 248, HdY 5o
AR = et oM il s 2oF i
Ol 1% =2 ot mju|gt ot o o
25 ofgA oy Zokz=

Ir
il
fllo
i
2
i
O
]
’
o
-
B~
é‘
BN
it
do
<t
m
_1>i
N
o

Fojxof & Aoz Helr),

A = ph ARARALE
A A5 ARz 83t7F 2853t 9laL o|gt
Ao A=g T8 Ygt
o] QAT 7HEE I = X2 3 A==
I Qleh AdiRbEake] 79 19909 W
A2 WS AJ&eke] 20139 T A7k A4l

of EAZARI Astoll dimlstal Slrt, AhAksAtl
M A MAR SR 5500 o] AlgFE S0AA
skl ik, ddAFEAb= A AIA APellA 2020
F7 399 tfj(Pike Research), =4 A|&A-& 19t
8,0000] ] ARHXAEA} 23 ACRE A
Skl QUek, ofof wEh = paxH|o]d Hg e 168
Fol| 744 ootk (a7t =W, 2013).

HHE A5HA] 49 20139 & 7|E WS
(126. 1MW, 247)24), 7H48(1.5MW) & & 127TMW
ojo] AA|Elo] &=L QL FA|E WHHE| =
= AA Hd A=EAA FAQ1 2 A7) L™ A]
oA 60MW i 2] ArdA] WHdeE &8st
ULk ZAFOHA O] AL dA A
S AR a4 4= st glo

2015\ 5 EAZ IS Agstey skal 9T},



F2i=0} £A0L{%| 0/ 2 BT FY

—= = O

llsan

EWElectic.  poacy ~ Currently total 113.2MW under operation
Seobuk at 17 SlteS(2013)
Inchon ' Hospital : L .
PoSC  Bumdang - ~ Distributed Power: 112.9MW at 15 sites
» Buildings: 200kW at 2 sites.

@ N ‘ g -
EIaEREDSC » Under Construction : 31.5MW at 3 sites.
~ West Power Company(Incheon): 11.2MW
' Daegu ' s KOGAS(Samchuck) : 300kW

TCS1

Dangjin ¢ bohan » SK E&S(GoDuk) : 20MW
OSERS e POSCO
. ' » MOU Completed : 1156MW at 5 sites.
Ulsan
Norunsan  Jeonju 'EW Electric ~ The scale becomes larger as the demand
TR - for RPS continues to grow.
== e > 60MW at Whaseong
' il » 15-100MW scale being planned at 9 places.
Yeosu
MPC

POSCO Distributed Building
PP Generation

(33 8] =4 ETE A=TX| 82 H HXHEEN 1 LATOH|HX|(2014)]

147| & 87| 2F (7007 |2 AIISTA 244, th7)

® 700bar / 0 350 bar

o2IE
2 7|2y 2HHE | LB(bar) | PASS HEX| AIHH 02 ==
1 22 AL ) . SMaA = A= o™
2 S5 | FEIATA (¢) o NGHZ! ETA 7|2 ALY
3 AE GSZEA o NGIHE A 7|2 LMY
4 2N SKOILAX| o LPGH= ETA 7|2 LAY
5 .43 SIcHxt o ° S| HRFRIR Al 120
6 shd Gl ©) . -
7 O | SEMITEA o HEHRIRF ASAHY 15|
8 58| speAoiz ° BMaA | ARFXIR AEAlR 10
9 , &ty KATRI . QHE M AT
, S Rl ©) o HASTX|X ASAL 15|
L8 MEAl ©) o LFGH -
2ot | ofuix|7 |z o SH5H -
LR | SEATIA ©) ° SMaA | AR ASAY 25
T A o= z|o} ©) . s | AN MEAY
P T - 2014 . HMAA S 2 < 9
L= - 2014 . - AN HIARY
& - R
Q1] [e1d 8] [xiE 28] [CH AfE]

2014 September + 39



Special And" EECERET I

BAEol ARAA] B o5 B Aol 2020 3424 AYAE ARl tigt 7] e 9 AR A

G7HA] 1, 450MW(AH|4E AU A g Ag)e]  ZopellAe] 4bist 71, & A=t % A= dell of

g AgES 7 k [OF 8l [T ok =l @ 7lsvidel= A5 FAsor gt oHke] ¥ Al

Auiz] sasgdd 9 Bde AdgS o A, 1S B Hi$e] olsi= o] Basial mpxd)

5L Utk S8 Faour] 7l A5E fE 4 dridA
e e FAeks A= ofF $83)t

2 d ARE A - sl didt gl

6. ML HZE o A71=aL AR o]= 4 ARZA] ko] A+

N ARlE S8t S20] sidE 4 o &5 o

= i ARAAE AUAAY 2okl okl Hdm T4 ouA] AldiellA ZH*“OﬂLiZl A=

ARAEE shaa] Z)gte] Fofsiet, v % Aol "ol HW piofu A AlLEC RS ofuA]

UAE 7O R ok Adks SAARIR Holggle 2iuhd e ME> Aozt A4dn, %

o A AAGIA oluA] 1] 9918 Hajed e 30~40d ol Sao|ux] A7t olold A 4
A AR 710] 44 ARAA Jlolck ol A A ARAA J1&S AFSANIe] Batstuo] ouiX

oA 4o oA 71 AHS A3} 7ie] Wash SR W BARA 5O A oux BA| A
3, o5 7149 7MY AW FES Sa ARAA wiEe] HEE o] Ko YolHE A 7jofdt
sofoll gt Z1arpEolet, oFHE J1d So] Hief  ROE oZHrt A

2]
L A4FS, A59e, "d7] 4 RoUAAT, saduA] A, a4 R AUAIe], d=ofuA] 7leda
2009, 03

2. AEAH, AEY ABY, G ARAA AYT A, ol ARIE, 2013, 09

3. Hee Chun Lom, “Current status, Challenge and Opportunities of the Industry Based on Hydrogen and Fuel
Cell Technology” WHEC 2014 Conference, Gwang Ju, Korea, June 16, 2014

4. Detlef Stolten, “Achievment and Issues of Fuel Cell Transportation at the brink of Market Introduction”
WHEC 2014 Conference, Gwang Ju, Korea, June 17, 2014

40 + Journal of the Electric World / Monthly Magazine



