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Abstract - Efforts by each country to solve the climate change problem continue, and the transition to
eco-friendly fuels is a task for mankind to continue. Recently, Jeju Island, where renewable energy resources
are relatively abundant, is preparing to demonstrate the technology to produce green hydrogen linked to renew-
able energy and this study aims to introduce and apply polymer electrolyte water electrolysis devices of ad-
vanced foreign companies after comparing domestic and foreign technologies. This study aims to solve domes-
tic safety regulations for water electrolysis devices manufactured overseas and system introduction process
and evaluation method of core components.
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Table 1. Comparison of domestic/foreign PEM
water electrolysis systems
T =t 31 <]
Akeke 10 bar 30~45bar
AR71edH 50 ~
TNETE 70 % T= 4% 2 AAGA
AZHAY F)
AY8-7F MW 5 MW 5
Siemens(5 )
Plug power(¥]=)
ITM power(d =)
s )71
R Bl Elogen(Z#2)
Man(5)
Hydrogenics(Z| L}th

KIGAS Vol. 27, No. 1, March, 2023

FaAY ol bt E A2"S AfdEta
O}, FYA2~EL 30~45 bardE 08 AAFEL
Azl G837 A5S PIA7IE FFoE AdE
3 Yl FLAAE 7] M ol = A 5

t
SIS 95 DGO E FAB YUFE WAL A
g5ta gtk whebd 71539 Ay st A
= DG AL Ao T wAAA U
7h= 7o) W asit.

. sHe| +Xsl AARER] H IUI|1E HE

SR A E QoA FHE =Yt YA
Fay 9 ndviatd eyl wel 2] Y
PHARE wholof 8har, 28-S Uk Q] bel8-7]%l
T, Ad9 Y, 81 Tl dlgsA| ghol =4tk
EFKS B67595 w27 ®ch

TAaHE FTaA o]d] & 218 Aol F4
ASHA g 27 Fod vt FFHAE
AR AFAAA AR A ALE] o oF ghe}, B3] =38 &
H| & = 7F0bA FAHKGS) 7H27 ] E7)% <= 8
An] A 2] AlA, 7)<, HA|E(KGS AH271) & &
Fatedof st A 2A| Aol Tt 7)o} Al Z2Fe o)
gt g7l o] HupEo}

ul=r 2 ol A= 3] Al 2" o] Ol -+ 10 bar
o Fo R AE W YH I Ylow FHI FAEE
1 1SO 22734-10] &J3}ed A2k a1 eH11]. 28
PED2014/68/EUS 2] A3le 1.548] ULEH~ES 2
A B 3A=T A FRA 1S5S T3l ASeri12].

PEM <=7 3]] A] 2~®l] of| 4] Water/Gas separator, Deo-
xidizer, Dryer#5-0] 48 87] o) s FH T £3] 4
3 AlzEle] A RZFoF T 5 e 2He H¢-
55 4P EVE BRE 294 E 9 4n) <]
IAge T3t o gt} ey 2H-e RS
A 2=®lo] 714 a17te] AR FolH ol & TFHEH 2~
E 3= AL AGe vl o] 2850 ARG
A A 1129 3(AFE A A5 214 5ol o
A FARNELAE 58 215 <US 59450 =
Y=ol 7Fsslth & AF5 st =uloA
HEZ =9 £33 A=A A
o} Table 29} 722 4
3 tAl 5 1HE] =

o rr

old A3 F 71€Z e BEYAAE A ZA} Al
3 71 AFE KGS FH b FA Y3 e
wom A& NEsSlE Ao 1 Eo JUEY
o] 755ttt

- 34 -



2] PEM A A 28 =9

Table 2. Procedure for the introduction of PEM
water electrolysis system in Korea
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Table 3. Current status of wind power output
restriction in Jeju area [2]
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Fig. 1. Plug-power’s water electrolysis system to
be introduced in Korea [13]
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Fig. 3. Current waveform applied to the water
electrolysis evaluation device.
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Fig. 4. I-V Results of 0, 40, 80 hours of conti-
nuous accelerated cells.

A< BrP} bs @ S0 werhnt FA

=2 9 gFgo] A7) el L 1715kl PEM 4413
FToRF] BIeH, WS HES Fark

vI. &

i

B AFolA s 9] F38) A 2='E o] &8t A
AodA] dA adsa Ares AFsh] St
of, AR E sl AWTE B S F55)
A &l 2] A 2HAF Plug-powerAbe] Al F-& =94 8kaL
AT 53] soll A= FAAHE AFLRE QIg W 3
Arke B5387] 98] 45 Hushs Aol tig
XATFAZE BB, ZAAFES =Dk ol
A w2 Al ok A AT S sl she] oF 7t

FauE AFS A S FRreaa e UF 3
SR iAo B o, 71l el HelE
sk ko] F ks A= Aol Ak S 27

i O e}
st S =Y 5 fle B 4= ol

- 36 -



2] PEM A 8| A 228 £ ¢

SpA U atofe] 7] B Qe SHake 913
HE 71%HQl Rie] ) TRtk A ASH o]
ARE QAL o) F G HOR Hrkshel 9
NEoz A Qe w e uEA] B e st

i Bl AU B 2L HAAE oA
ZFo) kAT AAATo] net 29 DRo] WA
2 7Ps ol vl Eorw QbaTA|sh T AEA
AE B S A Bt BT 8] B5A
o], NZH2 Q) M5B AFel T £Yshe o B

23t
#Ate| 2

B AT = A T3 A L F(MOTIE) 9} gkl =]
7% 7FA(KETEP) ] A& o} T 544 2
A7 2" 7)) (A Z: 20208801010010) A
Ao & FYPHAFYT

REFERENCES

[1] Jeju report, Carbon Free Island 2030, (2019)

[2] Korea Power Exchange (KPX), Electric Power
Statistics Information System, (2021)

[3] Jeon, W.Y., Kim, J.Y., Lee, S.W., “Establishing an
efficient low-carbon power system by reducing cur-
tailment of renewable energy using ESS”, Journal
of Climate Change Research, 13(1), 1-9, (2022)

[4] J. Gorre, F. Ruoss, H. Karjunen, J. Schaffert, and T.
Tynjala, Cost benefits of optimizing hydrogen stor-
age and methanation capacities for Power-to-Gas
plants in dynamic operation, Appl. Energy., 257,

- 37 -

A5 AN A AA DTS

-

¢

113967, (2020).

[5] H. Blanco, and A. Faaij, “A review at the role of
storage in energy systems with a focus on Power to
Gas and long-term storage”, Renew. Sustain. Ener-
gy Rev., 81, 1049-1086 (2018).

[6] FCH JU, Commercialization of energy storage in
Europe, Final report, (2015).

[7] Buttler, A., Spliethoff, H., “Current status of water
electrolysis for energy storage, grid balancing and
sector coupling via power-to-gas and power-to-liq-
uids: A review”, Renewable and Sustainable Energy
Reviews, 82,2440, (2018).

[8] Park J.H., Kim C.H., Cho H.S., Kim S.K., and Cho
W.C., “Techno-economic analysis of green hydro-
gen production system based on renewable energy
sources”, Trans. of Korean Hydrogen and New
Energy Society, 31(4), 337~344, (2020)

[9] Lee J.Y., Yi Y.M., and Uhm S.H, “Understanding
underlying processed of water electrolysis”, J. Ko-
rean Ind. Eng. Chem., 19(4), 357-365, (2008)

[10] Seo D.H., Rhie K.W., and Kim T.H., “A study on
the analysis of hazardous risk factors for compo-
nent in hydrogen station with water elelctolysis
device”, J. of Korea Institute of Gas, 23(6), 33-36,
(2019)

[11] ISO 22734, Hydrogen generators using water elec-
trolysis, (2019)

[12] PED 2014-68-EU, (2014)

[13] Plug-power electrolyzer spec sheet, https://plug-
power.com, (2022)

(ot
4
N
-
[>

Ol

st 3] %] Al27 Al13 20233 32




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.5
  /CompressObjects /All
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings false
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
    /Arial-Black
    /Arial-BlackItalic
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /Impact
    /LucidaConsole
    /Tahoma
    /Tahoma-Bold
    /TimesNewRomanMT-ExtraBold
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 600
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 2.00000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 600
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 2.00000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<


    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>



    /HUN <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 6.0 e versioni successive.)
    /JPN <>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 6.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>


    /SKY <>

    /SUO <>
    /SVE <>
    /TUR <>

    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 6.0 and later.)
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200036002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


