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Development of WI-FC Hybrid System for Off-Grid
Jongpil Choi, Naechun Park, Sanghun Kim, Byeonghee Kim, Yunsu Nam, Neungsu Yu

Key words : Wind turbine(52%A 7)), Proton Exchange Membrane Fuel Cell (5%} Aafad A5 X)),
Electrolyzer (A7) 5-8]3*]), Hybrid system(83HAIA#), Balance of plant(FHAA])

Abstract : This paper describes the design and integration of the wind- fuel cell hybrid system.
The hybrid system components included a wind turbine, an electrolyzer (for generation of H2), a
PEMFC (Proton Exchange Membrane Fuel Cell), storage system and BOP (Balance of Plant) system. The
energy input is entirely provided by a wind turbine. A DC-DC converter controls the power input
to the electrolyzer, which produces hydrogen and oxygen form water. The hydrogen used the fuel
for the PEMFC. The hydrogen is compressed and stored in high pressure tank by hydrogen gas

booster system.

Nomenclature

V : voltage, v (DC)
A :current, a
P : fuel cell power, w

subscript

WT : wind turbine

FC :fuel cell

B.O.P : balance of plant

MEA : membrane & electrolyte assembly
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Fig. 2 Principal of electrolysis
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Fig. 3 Schematic of hydrogen storage tank

2.4 ARHX]

AZAAE F4o FdQyAE A7 A
2 AR wgdn, 53 FQ9 AR o= tEA
QJRoJA Fast FVNE T dEFHoE A
718 ALetE dFo BHA AR oo

Fig.4v I&XAAAZE dEFAX U +4
T 2 A7FeeS voFEn . @A
A AsAA Td v Y3 (Anode)d F
TE F4A7F S oA Fhol2(HH I A
(e-)2 Fddo. Bl Faol22 AHzE ¢
23 &=(Cathode) .8 o] &3}y, A=
ANE B8 2308 o, SFoE 4t
7} FaHA EFAA olFH & HAAY
aol23 Azt Zu) oA w3 st ES A
A, 2FAMNE A2 HAE FEBipolar
plate), 71A &4+, A5, AHE Ho=2 oy
AR E A, nEAANZY A5HR 9] A%
2 DAFAHTA(membrane & electrolyte
assembly, MEA)ol oJ&] = A =}, o]xg
AZHAE ZARE 40% o)F9 i3 &, FF
3, 425, A4 SMo] Bolstax, U3 &
o] 7158 EEd EAS 7IX 2 ).
AZ AR ghgollA A== B0 g&
go2 AEE % o] G YHo] 7

o oux &2 H% ¥ F Aok

2.5 AE2XX| BOP X HO{A|AH

AFAA A2HLE FAsE M 29
oo Age} 8 TFL Yo TIAA, I4H
2, dn@r9 &7 S Bt FSo] B
374 "l ol T FANSL Yurdoez
B.O.P &} EA3},

2

filo

o
=
=)

T

o

+

bt

- 384 -



v-—'?—b
]

Anode Channel

24, + O =2 2H,0 + slaciricity + hea

Fig. 4 Schematic diagram of PEMFC
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Fig. 6 Schematic diagram of WI-FC hybrid
system
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Fig. 7 Structure of electolyzer
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