www.kihm.or.kr
Korean Institute of Hazardous Materials

A2l St =219
Sr=LHY] ==&

At=let 7l=2] Halo| tiSels d Al 2|23 He

1Al 2024.8.8(2)12:00 ~ 9(2) 16:30
A HAFBEXCO AH24A|Z 1&, 35

rr

Six}
[ —
SKO[:=H]|0] d(F), GSZHIA(F), A HAHF), LcBFH T, SHEFH[A(F)
SRAYUAI |, SRUGAURAZTH, SARIIAAUZTAL, Sm7tATAF 7HAHT ],

..o
UNUBAATY, HSHERH(F), HSHOIZATO|A(R), WANSZHRIMA, (F)SEIOW),
2)q0

O AE], (F)MEEIT, (F)DLL, Sh=aAYHH, FTIHMZAS|AL CIRIZAE, (F)2S
20| E2O|Z(F), (F) MU ZHA, (F)SUSLLE72

oT LoTrT-+o

o, (F)E M2,
FIHASAADY, (FIHHOIAY|, AWUYADL, (F)UET|of, FHrhstm

kinm Korean Institute of Hazardous Materials






jul

= 7FARPAZ AN -

¢]

A

Q]
=

OFHQABA] AILEQ[0] JHEE wrereeesseeessrmessesesssssssnneens

A7)

A7)

]_

—u

A0
A104 71A4 Y3E X0 OE RE E

A0

TR I - 1 = R

=
=

kAR 7t

pul

EAQPATA THArAAT ) 28

5

(

FAQRAB A 7

pal

5]

o

-2 5(

FRAQIATAL HAQHAAT )

- 24

A102 TA|7tA Hgt
RER
o] x] 3

A101 ASME B31.3 7|

xr
IH

00
8o

=
Khu

AN L
T T

1

MUz

|

A7)

A O
—

ka3 A 7

jul

5]

0|2 7|Ht QUBRI| MZEE B oo,
g(

ARTPAPABAL 7K AT )

jul

IR AHIRAL R A7)

S
S

.I

X

Xel

[LERY R

o
ey

o]
-ol8g- g7}

A A

5T MR
A\

X
(hi

.1

2
=
S

18
A
143}

s

Z

A
BE

A105

100

fZ2L{ot

100

U

A107 2

o
AR A 7R A7)

RS

(3

| =4 ME &5

by

=

Eus

a4

RS

AR AL T

[¢]
* 0

A<k A

2
T

] Z 3]

s
u3

Ko

A
=

=N 7|

A109

A7)

AQF

A7)

— 1

kAo 3 7t
A0

pul

o

SR

FUE- ST

5]

F=(

S} 3]

o]

=14}

| hil

A110 LPG




A3

A203 QASISSH ERE US Al BS DIEElQl TEUS0| BE A7
e (48]

A204 _?_l%-l% _E_OI: Xl-ai-lp:” 7HAI_ I:CI>I'OI_|- g? ..........................................................
BTt D)

A205 E_l_E_II_'lxl Al-otl"él‘g_l il-xl-loﬂlg' J._I’_'-l?lf %)I‘il.()-" EH@- g—_ll ...................................
A Z - FEER=RMO)

A206 XRF(X—Ray |uorescence)§ iel‘_g_i}' Hel‘il-xlxg Z;SE-)' ................................

A301

A302

A303

A304

A305

A306

A307

A308

A309

A310

A311

HIOLT(1)_stryorx, AHIOIT(2) stz

CXY EQS RS YUMo LAZMHIE XZH QAN 2ot HT e
FHE2-3EF- Y - AdZA- 241 - FE - 1S (PR H| A)
SHHAIHIE E5t Z2HE H|-HISIAH|0f] BESE QIGL vovrermerinnnieiens

BT MIPPHHIRS] SYEE DB 24 7|29 A Eot
x

OHEl WZF 7|8 2|F0|R2 HiE{2|Q & E2| EHSI0f| CHEE QT e
M- YA -] A3 vhR A et i)

2ISHE 2] St HHUZ L SHHTISIE RABH ASIOFH| THE wwoveerveeeeeeess
HPAIS (e ) A S AAAE) - AR thek) - ol A W Ak)
SR MY S 0| et DFE -2|F0|RMX| SHE FSHOE- -
AR A s=(F L)

2|5 HHE{2| BIKH CHEHO| ZHSF TDEE woroeeiii s
AeE(EYHstw)

BILI0|| M2 O|RUFH|C| RBILEO| O|X[S EF wrerrererrersseeresssrrsessneee
AeE(EYdstw)

M7|xt ZIEHiEE] E2F XS St W ASHER|Q Wzisat A3

£E29- G- o] Y - AL A(H AT EA ] A H4)

-Iil- AE'Ij:" E!T:I I_-|Ig_ 0:”*' .................................




A4

A5

otsHuls FH7|d: 3hxlf- £ Material Safety Data

A401 HIER| ZX SFSIEEO| OIFIA. LFL/UFL G& QU X o 32
7D B XA - Z S (o ekar)

A402 PFSATEI-O M2 H22t M3MRF Cut-off 2HO| Ak £F I Hju 2 e 33
A - 124 - A UEEIH 7| &) - sbs P (Mg o eha)

A403 g_)lk_xc-ll 0:”§ E_J OI_|§|.§9_| |]11|A|ﬂ|. 7HHPA| AI‘I’|:|-1|-7:"0” I';}@- E? .................................................. 34
AR (R Aololx) - jIFE(R o] Aol ~) - Hs 5 (A g T &)

A404 Acety|ene b|ack _E_IJ | %HEI‘ %g aj 0:”§ | I'I:I-@v E; ............................................................. 35
A& st g (A HEtw)

A405 2|E0|2HiE2| MHE &8t Ethyl Acetate? Dimethyl Carbonate?| EdX|
7_|<§->I ELI Ekl ....................................................................................................................................... 36
o= AAE - sFeBHghetw)

A406 HIT=AH| Clean3dQ| IPA+LM+UTIE|AS] S8 BtE0| ME Qletd 3 H XALSHE oS0
I'd-@- ﬁ__rl ............................................................................................................................................. 37
AlSE-ANS - A E - sks PN F k)

A407 AHI PVC ZUME HEQ| BAIE 2 2R HAEMK|M| ZUBE KT v 38
ol H (A3 Axk) - AR A E - S B (Mg T et )

A408 MSDSQ| SR L ZHE EAK[Q] AB[A] worrerrererrsesiisssisiss s 39

ShEE (Mg et

EHNM(1)_IcTS =51 - Lt atEro AMIE]

AS01 BHMSI FDSE MMM B7|QUTe BT A% TH7I2| BES 3t A7 40
o] - u B (ZIA ST

AB02 CHEZAISEO| SIIQSE LWITES &5t T AEILRIN| BISE AL wor 42
HEH(@F 3ol ) DA HIt )

A503 TRIZ 7|82 E8t MI|KISX} SXA ATUZF AR[EIOHY| BESE GHTL woeverreermrrermmiieinsiieiniis 44
o] @7 (R o ZAK) - 7 5 A (o] o B A 8] ) - A X B (A A-4)

AB04 TRIZ 7|8 &3t SHHAID Q1 EA HEHA| ZhSE GITL crorrererrrinnissssn s 46
o @7 (Fho] meh4)

A505 H7HHS 5125t 51 A|SH|01M2] HIO[E] AJZEBE 7B GIFl e 47
o|A s - AHHA - PAIZ (At )

AB06 LNG XNZEE T ML AHIA|A QKM ZHSE GHIL v 48

SIS - AAIS (et




Ab

B1

A507

A508

A509

FDSE 0|88 Fe
AHE WAFCHE
TSE ASMHIS BHHIE A

27 (@A5010012) - A ECHAT D)

%;IQAI

2
B

o)

OtLtZZX|7] 0|72 480

e =T e R
—_ =

-

o

E
|

A601

A602

A603

A604

A605

A606

A607

AGO8

AskrA O KIS YT H

AAx- AW - deH@HAE L)

SN

LG E(HAoH EXE&)

Q2187| %Y TS YUt

r

1
>
ra
~
2
om

AR (@il AU A712)

TEOY EMS ¢
k-2

Type 4 2HHE7|

ATyt m)

E3t Type 4 $AXEE7|

g REUSY oHEE 224 Al

>

[ = B R




?_

O %

-0| 3% ol A=A

]

Z2~d

‘I_

T v

B201 2|AF 7|¥ /5™ SMR EPZ 37| &4

68

KIr

M

B202 Lt

69
71
72

73

74

75
76
77

78

79
80

=

CFD EEJ_E:}I{ 7H|:|r

2

t

F

o

1 R
2

4

(@ALH)

[
T=

(=%

3

Al
=
=

=1

2! CFD AT EQ|0] 7

tistar)

=

=13

2
)3

[e)

o

i

o)

£2HA
o

b ALOHA, EFFECTS, PHAST, KORA 241 ZT} woveerseee
(o}

Z] -

5
3

P

—]O

e Z

o
) HAYL(®IEY)

LR
0|7

St
ol

of M2 At ALt 74

JNE

el

[l

x|

o
G
o

=

tZEE &89t IFA650.2 7Esut
T

——

o

A
FEAL ALE|L0] o
XX

X
=29

q
Py
o

-Mugabi Jophous- 3A|
B206 SMR IS8 ZAL27| GHAHESC OHHMTH| ARl OffH| AL corvrrerrersessssssssssssssseee

=
=
=E

kel

I.

a2
=

o

t
t
;

AL ARG AR @I AES)

AR
9
gle]e] - 4
k=l

9

(<]

B203 FAMILY
B205 NuScale SMR
B402

B403 FLACSE &
C102

B401
C101




C2

C3

C103 HHUA ZAIO| X|HSFSIAITHH|AIA = L SHAE ZAA| A ZAIOE v 81
& - A G - &=t 9)

C104 D.N.A 7|8t SFSIAIT 0= 2 BJAT T} TIZTHEE oo 382
A2 AW R) - FEE@7 0o ) - ARI@H1=0te]) - A2 (oFFHeh) - o 2 (F Y o) -
EFE (et F3-H(SAdst)

C105 3D CFD 7|22 X5t 515t YUQIFE AR L JHA DR GHTL e 83
Qe /W - oA 8- M3 - FoEE=dtdd)

C106 MQ5FIA| AICHX|7} QX5 X|HO| LIOMSE! Z|T2f 5} F0| HAD wreverereermmrresssensssseeseas 84
- B - S AP AL A A )

flE= 2|23 @7t H A S 32|

C201 3fstEd F&-it 27| X H 2|23 NZ I8 1F/0I A HXI7| BHR| Z|ZS} ooveeeeeeeeeens 85
A7 - Al EA(PA e

C202 THHIEZ] 2|5 ZE ZXOMO| QTIAL DT} v 86
SR - 0] 344 o] 5 - o] 2 - s = (oFF i shar)

C203 UDL|O} SIZZ=XI MEtO| HHAHZ =5 A|LI2|Q0| CHEF QTIA DT} e 37
EAY 7L -AEW - ol 2 Y - sz (Orrsta)

C204 S&-3H HZYHME 2ot AT/ 2l&d 7t 4 A RDPT-Ruleg S22 ot
ZIACHRYO| EIE] BRAL AJR| «oeeveeeressesssssssssanssssissississssststs st sttt s 38
}ES 2SS S et)

H 749

C301 YYBE AL, Mt A| SAS ESH YOI EHEO| H| SBF cwvvrrrererrerserssmsssissies 89
FeFEHEHT)

C302 2L CH7|E DMK SETF S57| RSO DX SBE coovereverersremeserememsresiesississsses s 91
A&Y (At )

C303 ORAHITHO| Q&|5IEHE A QIAl L OIS QMO BHSF GITL wrrverrrrerrssmrressssresssssssssssssssssssaas 92
bl (G el

C304 T2X MHE OFK QI AFTD DHS FAZE croreeeeserresssseeesssssssssssssessssssssssssssss st sssssssnas 93
£ A(Frtet)

C305 QU7 XJCH TIQIARARMHO| JHEIT} QAL wrrrrerrersreresirrssisereissssi st 94
AAY - FrA(@AELA)

C306 23t QI3 Xot MZE OX|2 3 ZEEZE 7|7| I} HR s, o5
AAY - F+A@AEHA)

C307 BISHAFTL QEOIE IS B BB rererrrresssierrrsesss s ssssss s 96
18] (A otar)

Vi



C5

C308

C309

C310

C311

C312

C313

Al ARAZNY CREEAMAIAL KR TS FET7F UM TS o 97

Hoisi(ol st PR ) et M2 - AR F(EFHTIIED)

HICS  AJAEBI ottt 08

Fdisi(RFel st Fujxg ) - AGR (@A I ARG EA| 2 H)

0=|__I_LIAEI il.él-kl.—) 0:” E T’|6|_ ﬂ-%_?_l:sz-llg I{EA'AE{I 7HI:II'0” I’C}@- E__rl. ........................................ 99

SrHEAMdet) - A8 B (@ IA A7) - 2tAl(@ A et

FE=E 720 OE Hed W 2 AS EG0 gt A7 -Z=2E
#5E - 2@ AN w)

CHst

0]
=

7 JOll

L:&

5 2T AEA gD

ATMON ESE HOISS Hol0] M2 FLLRT|BHS LHO| B AT v 101

AT FOPASORMS| =olo| Al Bialet 1 TS : DYAALHS FHOR v 102

ST ety) - A - 2ol (@ ek

JOII
i=J
ot
my)
ox,
o,
o
o)
i)
ot
(o
r”_?]
o
i
o
&

E

=

HMM(5)_oIsi= Aol 2 tiS(ALH)

C501

C502

C503

C504

o L N I N 1 TP 107

M52 X7 [HISAMSR TN |E JHRD YUBSE! G|O|E{H|O|A TLES} -erreeereesrersserssenssenienees 108

SIetHSE LHEUS HEFS St LBIOIXF GITL wrrererrrrrerrrrmrs st 109

CEATHL L “BISAFT” THE KO| L BES TP crerereresreressseesssesesssesssssssi s 110

vii



P

HEAEYE

POT  MERQIDLIOL 24 WH X oMM SIS 95 ARLIOF ZFLH| BEFZWO TF AT 111
S8 HGF- QAHEHEAATATA THAPA AT )

P02 Ef IR WY WA HIMEANS S5 TTS WAl YDLIO YA J|FOH Y AT o 112
27§25 A GREETIAPATAL THAGAATY)

P03 AH|XICH 7|$HE &R 3|X7|7| St A=E2M LTS THEE o 114
o148 0] ¢ AL - L FH(FAAAQPAEA 7Pt ATE)

P04 £ASQ0| M2 HA7| OHXMI|E OIS 5t ZUYQ| OFT|FE B v 115
A 29T AT PFRRAIAAAZA HA A7)

P05 HE|ZE 7|78 3 2AZSXA OFXMI|F-J2601EZREE BA 116
BAG- ARy - AFRAGAALIATAL 7HAHAATLY)

P06 H|Z2Z B 2ARIE U - Q GIFLESE «rrrerererrrersesssissssiiss e 117
A A58 AZA@RIAPATAL AATHATL)

PO7 S sied MW HZ T £5 ALIIQ0) B YT AT o 118
WEE - AP IAPATAL 7HAAAATY)

P08 AMRaISIUAMMO| Foliatet=d =4 A0l et S+ =W -of XY=
E IS B A O B ettt 119
A - AGH st

P09 LUQZHK|Q SIRHAFLL RO EA] wrtreeeee s 121
AAE N5 Hol o3| (FRARIHH B AT

P10 x| S7IH 185 23 85 ME U SHYH A SHRIO| BE AT s 122
HEL A - HAE - s B (Mg ek

P11 ASUWHZITIAZ(SFR) AE £ ZIA| L RS 5t AJAED JHEE o 123
Y- 25 U - FE2 - P2 - oJAE @R ER)

P12 M2 2 L SHHSAIY HSH7t 232 95t HSASH 15 Wb AT vmmosesns 124
Zu19l- 05 el WA (1A otim)

P13 Python2 E&%H Typed AXNE7| SEAI AT IHE F[HHGE AL oo 125
239 - AR

P14 QIE2S 25t SISISE SHOE ROl ZEA| wrrrrrrrrrr 126
£l A9 - H G - 571 8- A @A)

P15 Bow-Tie EAES E5 SISISZIO| OFF | HIOE J|OF «rererrrrirmrrirrnrisinininisi s 127
olg3 -Hro| - AP (lsteyat)

Author |ndeX .............................................................................................................................. 128

viii



~A101 JLAOHHM

ASME B31.3 7| Hit BHESH wotQaois ATERN HE

ol $-A%- 2 H4"
FATPAIAFA FHAFAATY

Development of Pipe Flexibility Stress Finite Element Analysis Software
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Analysis of the Impact of Hydrogen Leak Accidents from Tube Trailers
Due to the Installation of Protective Doors in the Machinery Room
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Determination of Ignition Point Using XRF Analyzer

Sung-Hee Park
Uijeongbu Fire Station

Ignition point means the room or area where the fire started. This means the exact
physical position in which heat sources and combustibles come into contact with each
other and start the fire. Ignition point in fire investigation is a very important point of
investigation in deducing the cause of fire and securing evidence. The inspection of the
fireplace will estimate the fire point by compiling the fire traces left by the movement of
flames and smoke, such as loss of buildings, carbonation and department stores. But the
reality is that building such as sandwich panel, structural steel and concrete, when fully
burned, are hard to find not only the ignition point but also the direction of Combustion.
Therefore, in this study, the ignition point due to the material element change was
estimated by understanding the characteristics of metals and alloys of steel structures
through non-destructive(XRF) analysis and analyzing the metallic elements due to
combustion of steel structures. The ignition point was estimated through elemental analysis
of scientific building materials instead of the subjective identification method of
individuals.

As a result, the main component of sandwich panel and structural steel was iron(Fe), and
main component of concrete was calcium(Ca). Observing changes of iron element, the
content increased closer to the ignition point in sandwich panel and structural steel,
calcium decreased closer to the ignition point. In addition, analysis of the relationship
between distance and the element of the main component using the statistical
program(SPSS) show that the P value is very significant.(0.05)

** Keywords : Ignition Point, Element of building materials, XRF Analyzer

* B-mail : shparkl0@gg.go.kr, Fire investigator, Uijeongbu Fire Station
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A Study on the Determination of the Optimal Straight Distance
between Air Inlet and Outlet in the Living Room Smoke Installation by
Model Experiment and FDS
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A Study on Process Plan Establishment Using
Fire Risk Assessment Tools at Large Construction Sites
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A Study on the Sprinkler Installation Plan in Electric Vehicle Charging
Station through TRIZ Analysis
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A Study on the Cause Analysis Technique for Fire Accidents using
TRIZ Method

Hyun Jung lLee

Hanbeak F&C
"namukun74@hanmail.net

A AARA] JFOZ A7), k2, §F 5 AFEeo] Pobdel uet s A SV 9o
. ABo] 2333 AEogl met ok At ggskEn ek
oleid thg SIS AOmA T UAL HIA BARFORA, FF oloh SARE RS LSt
A SHES utiae A9 AT o] Asks Zo] Fasi

SHA AL A A B ATACA SAEE SIS TRIAL SR 7 ZAREA F8
1 glom, o2 EYIE 34 U9l B4, $A @ apyeiao] »Ysn ek Lt sk
BEFRIAC B A EFE 712 Ulo] sFHE AY1H, 714, et A St ) A1)
A5 910 F BePATH A, BePAT WFOE o5 AR U0E tha EREolof i Ak
2, AEAY, 559, W 59 YASo] FE 2912 wevtdaow AAsES Hof rk.

£3), oledh Tt aAe] A WAL YA 7o) AnIAS & 47} YT AR Yoz B
o]: H

oo} of= FFO|7L IpkrolA o A I E o] tha=o] jlo] EEZQl AA SHAILE YAFHoz B
Ast=d AL Ui, IE 7|Rte R BA7L o|FojATEY oS A=tk A7 QU

2 A= 3 AR )1 B0 TRIZ 71H9] 22U 4 (Root Cause Analysis)S &-&
sto] Sh UQ0S 72 A, AlE €I, AR €19 miAet ThAIQl FE Al 59 JATA AR
dAHoR AESlota, ZF TA 9] URIEE ‘and' 9} ‘or' Y AR TASlole= YU £4 2ES
AAISkaLA}y gkt

T2 24 (Root Cause Analysis)= 83 SRl 24 HE2 ok A9 AlEskd AU &
Fo] LEHURJAES AASHA JAAA Aol HAISHL = A9 A0l Ao R sjax = 4
oy, ‘and 2 dZH L& AUAES LAES E5F AAGoFol, or 2 AZH & YJAELS sfgt
AAst e EAE dfdotes Aoz, ZAsHE sk Q1 B4 ZEnh Hopk A|ZQl Q1 EA7t
A A-E BolstA AAE 4= Ut

E TRIZ 7199] 71524 (Function Analysis)& E83tel 34 ALTL 249 Hg=Ql Uelo] =]
A2E 84 719 715 A8 AT V15, BET 15, BEE 1S, SO 715 SRR E4
StolA] S ARRL WARO] HAUEE 3 ol B 4 glom B3t )L
O EE E2 99 V1SS 9 A BE AASE WgoR o A AL 4
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A Study on the Data Visualization Techniques of Fire Simulation Using Interpolation

JaeHo Lee-JaeChun Sa*SeHong Min"
Gachon University
fCorresponding author: shmin@gachon.ac.kr

AotEE 7= 42 AAA Ol B0l AT HAF AvtESE Fojgto] mel Tt AldEEe] Bite
A A e dBAHRA FAAERA T FFFHel] HA SHEAL A olo] wet A|ghs-57 oA
Al o ZRR] Aido] glRl HEeAide] T ThssiH, =7 EAE(NFDS)S] #1093t
(2013~2022) SPALAAER 24 Axfe] ofshd, dubd=zo] BIsh oF 208 o9 Ajitu|sir} 2y
Shal Qo HRAHCo R QIeh ZHHs) 13 Al Be 2 AR o FEn. I8y AoksE e 724
S/402 Asf oA o] wl- o AAolth. wEbA S o 3 AAIA disel 7 S85
o, olo] et s} e=A HAZEYD oA AlgHoldE Edote] AskssT2 St de
gHs517] A A4S A

el

5% ABA 0.7 o]do g =2 A4S BT T3 BE CasedlA] 23 5% o= Fon|gt
glolEl dl& FEds EA °o|& &5l Astas1 A AlEdeldol H1HEe] A-8o] e &1l
sttt ElgdAdo] A3H EZF T2 WS 1D Linear, Bilinear, Trilinear £A2 £XH40 2 &85
of, Agsta AL A FAE dE5E 7HsSHAl Skith olnf 1D Linear, Bilinear @AOIA=
VBA(Visual Basic for Applications)& AR&o}al, Trilinear+= Python& AREolo] ZF ©A|o A &3sH
M =45 &9 B84 os T2 28 & ALE Stk o8 7l& /S 7Nt E |5}
S5 A AlEYelA E B4 s SAIHARSE FEE Foto] SEEAE A ST

Aok B AFE 5o 43 AFEHEY HA Vel HAEELS EEoto] tif S owt
&S Aoz Hot PHS vE] AFE FEok= dlo] 7T $ S AeE FRilsk=
B ol 0024 AE(PForHF) o] Ao g HREAZ|EPIIAQ] RS whol 3w A,
(No. 2020-0-00061-004, HXEEY 7]5t9] Z|stg-5+ - At A|Y SHEHE 71& /i)

47



~ A506 EMM(1)

LNG MY HE AUAE ATF0 et A

A Study on the Safety of Fire Fighting Facilities in the Application of
LNG Storage Tanks

JaeHong Ha-SeHong Min'
Gachon University
"Corresponding author: shmin@gachon.ac.kr

AA= AAIA HA TBjal 7AAdRR Holelal o & A= LNGE &8t 74l S LNG
{AT ASAFH F4 D ING ®§AT 453880 28d LNG AR 2545 TAE AT &%
Aol U TAIi7EA B oy T BAH 280l met 2F dAuint R4 E

7F t=A AR5k ol 5%141‘?32 Hl L ZA5k A-GE APAH] ek AR
= AAIst AL 51, LNG AS@7golA 3] E Al BAMES A
A B8kl Sle AAIE A848s Alalehetl 1 EH0] SlH. LNG A5982 LNG 04& HBP -1
T 2 Zlo] A Ad Yol AXE= 2+ LNG EHE AR F5 Test: floto] S5kl
LNG HAY A3F Test BedE AA|3F dFolrt.

2 As 2AEY A H A3l diste] thaat ol AlaLsHAl HA

A, LNG %‘7% ASdH] % diol HA] 2-83sk= LNG Xi%}%*i«l —QE*V‘ HAE fIe A4
do] oA A-Esh= TeHAloy, ATAE AA-fA] B o] wet HE T TV ES b
2R oM 25 }h H7E M= E} SAdo] st SU¥S vl 7:1‘50}@1 A wepsial 1
ZWAdel diste] AASFAT.

=7, LNG A58% A= FHol4 shaje] 0 =A1ed wha A AAslo] gl aAlde) Mg
4= AESHL diF2 AAEAT. A" Wdozme AFARC] 22" LNG AR &3 2
PSV $E7E wiFOR AP HWA} pSYV YEUAE AU, S Kosha 71214 AN
EAFAT 1P 99 ot BANE S Altete] 2FHE s FE AESHH, API 591004 AAsk= 7€
o= ASIF W LNG A3 '%43 SHA Al AR PSV WETolA AA BA¥sks BAFE S Attt
A8 SFAAT ] = oFAA 9 FHESA Y= AHM AL AAHC

AR, ING2F NG7F PSVollA WE2d) FA--S mretsto] tijkS AAlsHR e, LNG HAH A3
A1 GARRE Ao AR ®HIRE ot AAIAE-S AXISE AHE RAREASTY FSA e AR

AldS AR,
Ao A RS HieF o], ING AFad AR H&stke Aol Ul "TLY7ks <F
Xdlﬂ‘%hﬂr 2 WA AL & F2ol diste ¥d 7@ #ARE0] ol s, A% g2
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A Study on the Practicality of Separation Distance for Constant
Temperature Analog Sensors Using FDS

JeongHun Jang-SeHong Min"
Gachon University
"Corresponding author: shmin@gachon.ac.kr

2 2= AgsHAE AVle 2884 d5F-E APstaAM SaA719] AR diet A=dES 7t
AA =Rk Als Al A, AlL"AolA, A F2=, AHE 0] 8450 ofste] EaA719] dAH
A7) ol sshe ArdE Al EAT EHA719] AAA7E ol EotE e AA SHHA 2AVF HA] &
=t SHARE @AY AAAE ol sl = SaA7] AL HetsHA Hnt. =i =
olof W& vigHA oz AA|7] Mg AFs] el AAERzl Higt Wigo] gt A7 &
g IS o2 Al 2 AlE2 oA Al @aAV1Y deAtkE SR AdATle
lo] =t mEhA, & =&olAe A4 ofdz14A7] olA4A S =&l ZeAFEA Al A&
T e WS AlAstaLAR St

— o

ol W82 ¥} NFPA 72 National Fire Alarm and Signaling CodeS Z+ Z} H]
of Y 7]&Q S =old vigHA ] g A7) e AP EAIES ERIT & 9
822 g A BE45t7] fIs) FDSE o]&sto] Sl =o' 24 of=I17R|7]9] o]
A EE5I . o|lA4AY E WAl S A & AngIEeE gEREY 1A 54 AA7
A9l AYE &45t] FAAYE o|AAYRE APYstth. sWiHel s bAYe7|E AA Al
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m, 245
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m¢ 1 24 orGE=IAA7] FEAIZC] 54.17s, Sal%°] 7.9 mY W= 80.09s HWIE 22 SHA
o 2 A7 W= BREeR £5 A7 ojA4A ] tiet A7 A= FHA Y Ve o
<0] Fote] oA Al 271 R wEARREA FH 5
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Research on the Market Introduction of New Fire Extinguishing
Equipment to Replace Aging Extinguishing Equipment and the
Development of a Whole Area Fire Extinguishing System

KIM HEE KEON-MIN SE HONG'"
YOUNGSEUNG ENGINEERING & SYSTEM:"GACHON UNIVERSITY
Corresponding author: shmin@gachon.ac.kr
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A Study on Performance Evaluation and Improvement Strategies for
Sprinkler Systems to Enhance Fire Safety in Cold Storage Warehouses
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Gachon University
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Safety management trends for liquefied hydrogen facilities and
components

Seungkyu Kang-Minah Kim-Janghwan Hwang-Weondon Joo
Institute of Gas Safety R&D, Korea Gas Safety Corporation
"Corresponding author: skkang@kgs.or.kr
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Insulation Technology for Safe Storage of Liquefied Hydrogen

Kyungsoo Kim-Daeseong Kim-°Dongwoo Lim
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Manufacturing Code/Standards for Improving Safety of
Hydrogen Pressure Vessel
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Stress Calculation of Composite layer for Structure Safety Analysis of
High-Pressure Hydrogen Vessel
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Development of fatigue life evaluation process of Type 4 hydrogen
storage vessel using FEA and analysis by internal pressure
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PA 24| ghold AL A Baol fatatels REe FHET el fE A4 W Y &

ZEFIQl WoundSim £3) 44448719 Sadg Ao BgHns 4o ol B85
of Ag A, AF U, TG Y ZANM F4AFE19 F2H e BISIAT E, ol
W TGS B +4498719 FRANE ALY BDS Nz S BdT AT PE
4 2uE Bo AT 299 /)E 2d9 F54L Wt oF Wy ixEgelel
FEMFATS B§3lo] 94 S8 e 53 208 7|Noz w313 24 T3 o9 2
AL 7o a7 gold], B, B W25 LS B B Aol
L olgh e Qo] TRAAS AUFORA SAAFENY] 24 W SHe WA 5+ Ak 7]
Bhe mhIStET, A A9 A7 284 R AANS AL S Uk 20 =29

e B gls AAESARYLR(MOTIE)S} SH=A7|e g 7kie| o] “AsAAtd 7]s/iAted” o] A1
< whol stk IAdYTE (NO. 20015346)

Bl AASAAILE(MOTIE)S =4 7| & 71 e] o] “ARE7|&/NEAIE" 9] A9
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Simulation Analysis of Charging a Scaled—-Down
Type 4 Hydrogen Vessel Using One-Way FSI

Kyung Hyun Chung-Han Sang Kim'
School of Mechanical Engineering, Gachon Univ.
"Corresponding author: hskim70@gachon.ac.kr

A SRR FEADAT, FERE FAAFEIVE AT B b, Y R S2AE
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719] Sk 37 FARAT T $AALEYY) B I a0 U W AW APS St
= dloli 2 ARk Blgo] WashA Mk olo] wheh sk Wk AW A9 B8} ARE 17k BhA
9 ofroR AUSHE AEXE Y SAAHE7I) AR 1S BUSIA F4 AAE BT
A 7} we] AH S AROITk & ATIHE Ansys-CIXE TSl S 1 & 44 5
ARSI B G AL AL SUAAL, 35 H4 A ) L% ), W A, 8]
e £ wRO| SANS IS, AT B G4 ATERE §7] U HY LT ¥ ok o)

= —’;‘—%ﬂ‘ﬁu} o3 PA6, AL6061-T6, T7OOS/Epoxy Azo] B4 Fof, ABAQUS Plug-in S/W
Q) WCME B83l] 54 D A AA 24448715 A4ttt 45 G4 Ane 59 223 34

THgofl A 2] 871 141—r HA 2% Ho|HE Mapping sto] €-E s sFsith € AL sidd=
&t 54 JJr % PAG told ¥ CFRP &34 Layer? 2% X EZ mostgon, g 2% Ho]
HE T & }0% ABAQUSE &% 4 39 4 WY si4S +dstaitt sig 2E 29E 59 5
A oA F 2dl E% FAEE FRlst L, 2 4 ARolA A 89 27 E WA AR &
A= ERlstt. 75 ST & OH A& Boto] 3 PAY A 7tAY 2 Ex 9 FA
deol &7190 A= 030;4 A= ERIsHAAL, oo e, F4 AAE 8 7H53 AlE 3719
AZdS HISSIH O™, Ansys?t ABAQUSE &% One-Way FSI ®PHES AA| 6T

Key words : Hydrogen(54), ANSYS-CFX(O ol AZE0]), ABAQUS(HZ a4 AZEF9),
FSI-Analysis Method(-6-7+% A4 3l4), Scaled-Down Model(E4A AJA)
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ok 25-HYE ©F (O-ring) o 7ITS U Tao| RatRAHE o7
159l - Omar Dagdag- A

st 714 Estat

Finite Element Analysis Study on the Sealing Performance and Failure
of O-rings for Hydrogen Transportation and Storage

Hanmin Park-Omar DagDag-Hansang kim'
Department of Mechanical Engineering, Gachon University
"Corresponding author: hskim70@gachon.ac.kr

T4 4 &0 AXE 15 A O-F2 1Y i 7k EHT 1y 259 9T, 1
il A 7EA0] HE 9 S0 E QIS IR O-7F2 Swelling @4fo] Ao ohet Yol 7127}
FAAE DL olFet 7| R FATEAS] ZQ) o] %I %}Z}Q% 37er401]/\1 <9 1%“0— do7|y ETAE 1t
S22 7IAR &4 DA o 7]74]31 &2 7P wE5E WA AEY V1Y A
5 9 s Aste ¢oXlth. O-Ringdt &2 AH 78*7% ]E 5ol _,47\}0}01 ARE Al Ui Fol Ay
Sk As= SRR ERIsH] ofEew, Edsto] #SSiE e $ATAY B s e
5] 5+85t7] ofF7]ol A& 7't 84 A AZEC]] ABAQUSE ARESHo] Aam Add &4 &
Potdt. I F =49 ¢ Simple Tension, Equi-Biaxial Tension, Pure Shear TestE A 3-%-2]
2=27(-40T, 23T, 95C)9M 3t HolgE AH83t2™, 10MPa, 70MPa, 96.3MPa €750 A

P

10| FAUTE o] B Sk B BHS AGIAA Y AL BT A2 Fotel 34 2
2

TH 5 T 2 E2E IRIoka, A g4 o8-S st & 4 7tA0] IR E 4 53t
olgt ¥y ¢ i &S ERloklnh. & AL o4, F=F A oA, SIS AAlsk=s EE YA
o4& Bolo] s S0 wWE O-39| AFHHRl A AESH| Yol -4 it E 12 4
23S £ WEsieltt. olF 1R A9 Yt F5 B7FE ot 1R AF9] 4E 8Y &= &
4 AEE Boto] A Fgol 93t &4 n25)4 AZE[0]Q] FE-SAFE/RUBBERE &5t &4
FHo) ogt okt 9] =&, FAAE YEEEE ST doltt
w2 Ats A AR (MOTIE)SE Sh=4td 71 &g 71t e] 9] “AHsAtd 71 &7/1EArd "] A1
< ol Atk IAYY . (NO. 20015346)
w2 At AL YA (MOTIE)® Sh4t 71& 71t 9] “ARRE-R71&/IAT e AYS
Hrol A=tgh A FdYth. (NO. 20022511)
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A Study on the Capacity and Design of Ammonia Absorption Facilities

Chae-wan Lim-Seong-heon Baek:Seon-hee Lee*Byung-Chol Ma'"
Dept of Chemical Engineering Chonnam National University Master's degree
-"Dept of Chemical Engineering Chonnam National University professor
"Corresponding author: anjueon@jnu.ac.kr
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= gelsjor 3o ol 91h B ARGl £4] BRAME BT ek ol FHAEY HA
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Development of a prediction model for hydrogen leakage and dispersion
with Response Surface Methodology(RSM) and Artificial Neural
Networks(ANN)

Junseo Lee:Jaewon Moon' *Byungchol Ma'"
Center for Process Innovation Simulation, Chonnam National University-
"Department of Chemical Engineering, Chonnam National University
7‘Corresponding author: anjeon@jnu.ac.kr

Afd=e dEAQ A 242 Fae FE Al A3 7= 3L & Aok E3L B[R9 A

sto 2 Qs 3 E= TV FE7HA] olojd &= Qlof A &0 WE 4t A dSsh= Ao]
Z90ltt. 2 7= RSM(Response surface method)® ANN(Artificial neural network)S ©]-&5
of FE& Q% A9 SMIAEE dSot= AHH E4-Z7 B4 (QPCR, Quantitative property
consequence relationship) 29 7fdst=t H&o| qlct. WA +2¢ 2} of7] g4 2dS &
W3te] 5249 FE3} ghilo] 7]ojsts JYHS 87}11% A7gst9om, LEL 100%2} 25%2] 28
SYHSE GoIelth. 11 th2 87HAY AYHSE 35Tl E Yol RE9] U SE AAsHelH
o] wf, Wil UutAQl A HIAIHY % 5(—7401 % 138dE $ UEE Stk 35 E Y
F 87HA9] g 23 s BE A9 5 & 38%6,561)719 FE AL AUE|eE oz
PHAST Al&do]AdZ &5l LEL 100%2}F 25%2] €82 AAletRor & 13,122709] Hlo ]‘3 ERIEE
359t 1 t2, BBD(Box-Behnken design) A3AAHES &35t RSM B, IATAIAG
(Back propagation neural network, BPNN) ¥¢12]&5 %83 BPNN 24, :LE]_L RSM«] AE
EAREA(ANOVA)SH] 8o A= FFo| F2 47HA|9] AHFE A9t & BPNNZ &
5t slo|HEE mdS AdEtich Al 714 BEo] A% Hlws R MSE(Mean squared erron)S &
3 =t vlw Ay} /fgE QPCR RYE 2% R%o] 99%0l4o|lon E3] OPO]HQ‘: g
23t HlolE@2 BPNN 2E 750 275 = HolEHFY 3%l &5t @A W2 MSEE
Uetf it o] A9l A3E S0 A2 4=9] Hloly ZRIENIORL WEATE &S X]l’] QPCR
TdS A2 = ASZ AASHAT Yot £ A9 HHES 4 0|99 tuE E4E S
AU glow, A&ty FEet Atal A3 ol gH 9 g3l HIGHSAY +HE A% 712A
E2A9 dFZ YT = US A= TYgHo

63



B103 MQutet

A Numerical Study of Ventilation Efficiency in case of Hydrogen
Leakage in a Semi-enclosed Space

Seon Hee Lee‘Seung Heon Beak:Chae Wan Lim:Byung Chol Ma'
Department of Chemical Engineering, Cheonnam National University
"Corresponding author: anjeon@jnu.ac.kr
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Optimization of barrier design to improve safety from
explosions and fires at HRS

Sehyeon Oh-Seonhee Lee-Byungchol Ma'”
Chonnam National University, Department of Chemical Engineering'*
"Center for Process Inovation Simulation, Chonnam National University”
"Corresponding author: anjeon@jnu.ac.kr
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A Case Study on Accidents during Unusual Work in a Chemical Plant
and Review of Safety Measures

Subin An'‘Kyungsu Lee*Cheolgyu Lee
Disaster Scientific Investigation Division, National Disaster Management Research Institute
"Corresponding author: sb9545@korea.kr

T %9 SpeHIHAE 24E A oF 5~60Mo] Auste] mFateI glol, FulES AY 5 o
iAol T olFAT k. olet HAYAY F o Mul g 5O ARBAS AANA gk
Al
=

Aeold AAUAZ A BHe1E
sxoz waystn 9t

TgwERo] g Aao] tEw, 200545 20224714 oF 149719] ETpAIAATE 2ls) At 89
W, 54 45599 AEulsih wAstgon], A ulng A 3 M ol AR 208 e
Wk 7ol AR F A AR 23] olglul, gl AY 2 Aol WAZ

SATHEAS] o] Ash A7} B 9% TR Foloh sp1ae] Foz Aste] Ax %
A gl we Aow Amet

ofo], & ATolAL L WA SRRl BRI F SHA-E AT e AnEAE
8 7 AQlo] o) EAsEOH, ofF JNOR olefat FEH-HA ALAAES S5t bArHo]

FEol} BURINIE FYSe] SABT So] BT At A

ofo], & AolHL A AR BSHTPANAC M AYRY F A BLAT] ) ATEAE 5
YL 1 Ao £EH ALY Yol Wsfethag] %
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A Study on Risk—-based Multi-purpose SMR EPZ Sizing
Determination Methodology

Sein Hong*Jaehyun Cho'
Chung-Ang University
"Corresponding author: jcho@cau.ac.kr

AP EEYAZ(Small Modular Reactor, SMR)= A2 AJAHETE ojzt =24 AJAEH o] S
gd &go] 71sgt ouA|Ye s FEET QI o#fet A4S A7 SMRE A 8% A
of AXJst7] flsiA= PGS S50 HAT 5= Slofof sh=t|, L=gt P9 A& F StHE WA
A A8 (Emergency Planning Zone, EPZ)& & 4 Ut} EPZ:= 3~5kmo] WA RS XA+
H(PAZ)H} 20~30kme] IFESRXAAGFTHUPHE UrH, @A = ZE THE A2 Ex9
7] B7} glo] o] A7|& Y5t} ARESEAL otk I8y SMR2 HiE €9l Bls) At A 7
9 A EA L] WETo] A7) mjiEo] olo] ATt MEE EPZ 37] ZFo] YT Agolth. U 7
9 FQ i-SMRS ¥R WAV SE6] HATS HAo 24 BAFA Yo EPZE HAst= AES
239 AA 874 F SHHE Agstar 9lor, olQo URY AHub 5 SMRE| Bt oj&A ol

&

EPZ B7} W&ol ofd 242l &9 Risk-informed EPZ B7} WHHEZ AR vl loH, o]&
HiEro & 20224 u]=r9] NuScale®] Topical ReportE 53l EPZ7} KA HA Woll A5EE& F5t%
AL, U.S.NRCAIA g HHES SUstA. &S, P2 uUztolA= NuScale®] ®#E2 SMART-100
of A-&AIA EPZO A71E B7Fet AHI7L lHk. ol=et 7|&9] WHES B E SRS oot 2
AAZ1DL, gAT JHE 83 EPZ Profiled 753519 et 2y € &80 HEAIF ¢ U= A
AZAQl EPZ 27| 24 ZYAHIE 7WEstaA} gt} o Aolx= =FE/E5EE HlolEHolA
£ 5510 2o B Jfgeta, AU WE AsS 451 ARl Al SO Y HAD HE £
Agtct, o, ALY 9 A HUIE 5] Yol AHLE AAVISARLDBA), @ Az STARL
(Less Severe Accident), © 42}t StHAla.(More Severe Accident)® EH5F3 0, AFa19] HE=oj
w2t 7] A tEA Asto] sig Ags 2ske AZE vlaste] EPZ 2715 A4t ES,
A 273 g4 714 dlol8E 1o, ZF gAERE &4 ck= B dis) A1 £
B2 a9ttt /st YA E v o R SMRE EPZ7F BX17A A Wofl AA =, o] waf ¢
A WAL FAAol BAEE Hole AL HHE ST
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CFD Analysis of Flow Characteristics on the Shell Side of a
Helical Tube Steam Generator

Bumjin Cho-Minseop Song'
Department of Nuclear Engineering, Hanyang University, 222,
Wangsimni-ro, Seongdong-gu, Seoul, South Korea
"Corresponding author: hysms@hanyang.ac.kr

The SMART (System-integrated Modular Advanced ReacTor) developed in Korea is a
modular reactor that integrates the core and steam generator. The steam generator is
located at the module's periphery and consists of 12 cassettes, each containing 324 helical
tubes arranged in 17 layers. During reactor operation, these tubes interact with shell-side
fluid, potentially causing Flow-Induced Vibration (FIV). It can lead to system fatigue and
damage, thus impacting reactor safety. Helical tubes are particularly susceptible to
turbulence and vortex-induced vibrations due to cross-flow, making preliminary analysis
essential.

This study utilizes the commercial Computational Fluid Dynamics (CFD) code FLUENT to
analyze the steady-state flow distribution of the shell-side flow within the SMART steam
generator cassette. The analysis focuses on a partial flow region within the midsection of
the 7th to 9th layers. The analysis compares two arrangements, square and staggered
(triangular), to assess external force by flow, fluid velocity distribution, pressure
distribution, and pressure drop. The helical tubes are assumed to be fixed with no
vibration.

The results evaluate vibration potential based on pressure and stress on the tubes and
predict the impact of the helical tube inclination on vibration. This research aims to
understand the shell-side flow characteristics of helical tubes and provide foundational
data to improve the design and safety of the SMART. Ultimately, it will contribute to
enhanced reactor safety through optimized tube arrangement and design.
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g BE dar I71e I 1dAE Hdw Ad A o]t tHEE 911, 14T A 5 A
A= E7AH EAE nefely] 3t I AYPAFEo] o]FoFt 1AL 279 HAdRE FS
AFo=E Qg Fs Astet tEo] HEA R 4 o e FHAATA Y A 0}7} WAy ot=d], ol
et EALRE QlIsto] ARtk 17% mRke] 20X = FHAutd LYol 7hssteth. oo wet WA AL
1o #g Ay 5187 AR A% 7igo] F2Feln, A EAE MR |eHolA = T A1
= BWplE AdAFY dslow AAZ-IS4e EFHAGIHFE FAMILY(FRAPTRAN  and

MARS-KS integrated for safety analysis)& 7H&olct. FAMILY+ dHA=m A7l
FRAPTRANS @48 {AIASIER]l MARS-KSY =44 dd= 4 Heg= SN EFAASIAE
Toln, AR A A4y oA HAE Ae2E-E HE o R AA NS Y5t o] EAo|th
MARS-KS&= @424 ZdEo] 47 Ads JAE Lol 59 I Ao s AAdsE HARS
=0, A8H 20| i Ao 7Z5h] ol A= AA A Hrgstrloll= AT &
Agict. ol#gt AHE FE5H] Ao /HdE FAMILY+= FRATRANS MARS-KSQ Wi didi® o
EE SYAI7ILL, ZF FEQ 11 EAS it BEsH] fof AAE HEnehs 7Nt = AAISHAA|
AE =55t o, YA AL 22 1125790 AdETt e AF d244dsol Ast
Hol w2t e 1_59} BUgol A5sHA =, ol2 Qs wEe] o] WAYSHA Hrt o]
et R0 R {EIF SAEAY AT S 9ol @] WASH =i, ol ¥ZHEY AskE
op7|e 4= Slth. 13yt FAMILY S| 4191 MARS-KS9| 7% AlojA|&o] 178H A AAZ Aujd]
A& skl U7] wizoll AAAIE FRAPTRANOA tii@E A4lstE gt olof o FEHY A=
TET £ gle A7F Atk old FAMILY+ F=29H3 442 1Est7| Yol AlojAde] HeE &xt
& 5 A=F MARS-KSO| Aug4lS 7fAdet A &Hst a3 AEsta Qv & A= FAMILY«]
AAHe}t 2o Ao mE JFdZ B7FsH] Ysl [FA650.2 WEBIHAAS o2 B7HE 37
sttt B7HAR, AAHst HdS BT e EN FEHP 7|t °”"—17} —7]’9} S AR And
o] fgol AASI, ol AHH LR =2 wEA 2k A0 YA H= A ERIsiutt. oA
2 A= AYHst HdS A8 o = AA o] g A AsS Hoh AMHYo R A5
L 72 303} 2 9loit}.
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Analysis of the Applicability of Radiation Protection Regulations for
Land-Based Nuclear Power Plants to Marine Nuclear Power Plants
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ZAFAF]FHIMO)= 20508 7HA]

gaFHS Adslte S2E WA @A sfdolA EAgst
olitsiEAE A AlA olitelEta wiETEe] 3

= %% sk, ol sFst] et tietes U
A Adpo] F2arw girh. It YAt Fd Auho] Qbdst AAL WHoln, BA sk} #Alo}
BHoR ALE Ui 24 ke - 11741 Q] 4] glo] L=} Stk WA 24 Hupo] Fa%t B

7¥ol= @ AIFEOIA, FAFol AL ARl A A|A L] uho] AlFottt. @A AR Auto] gt A<
°°1°F TFHL IMOOA] 1981Ld g A.491 EAJoltt. o] EAE FAH A e#fiEo] Al 7le ¥
A3t Qb Fgto] vk =] kotrlol, Aol AxbE Adtof| H-Eslrlol= FE7} Qloh. g Lo gt
ARS8 WSk S, A uﬁ A HEeH A B miofolal, SAZoZ B8
= WA AlghE AR g Adol A8 7RIS BASH T 4 dX 2 o 9
s 2Dl A S Slofof o, /ﬂ?l::rﬂr 7W7ke- Aol §Xok= E4do] Utk EFE YARETL
g E F7tol| viX|E]7] wiZol ApH| HA A] skt RHE FAgfSiof gtk olF f8l, S4 ¥X9
2E kA B4 HUA(FSAR) 12732 HESH] HPAbA YRt 2w A4, 2| A4 3 52 245191
o} olgA £3%t FHE vigo R i Yo A& Tt **7419} Heto] g3t AAE FESIA
o 4 YA A S E A AR E 7€ R +9E R, 74 99 AlAE ot
L& AAENSE ERlotnt. o= FAAAE S Y ﬂ(ICRP) |4 ARG AR 2Hd SAERES] A
7k 20mSv 71 TESit Aure] 49 BARA Fo] WO AR = QLSkA|RE, WA A|gHA| 7 AA
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Gap Analysis for NuScale SMR Reactor Coolant Pressure
Boundary Leakage
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Preliminary Analysis of Safety Regulation Cases for the Passive
Containment Cooling System in SMR
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Development of Accident Scenarios and Calculations of Leakage Based
on the Types of Chemical Leaks

Deokyoung Sonl-hyunjun Gwak'-Dokyung Lee!'-Chanwoo Lee!:Jongmin Jung'*
Seungho Jung'
Department of Enviromental Engineering, Ajou University-
"Department of Enviromental and Safety Engineering, Ajou University

7‘Corresponding author: processsafety@ajou.ac.kr

3 SshR Y AT AHgol Z7kgel et T ALTe) M WEsh ol Qlom, E3] skt

Zurat 72 gejo] Aol vls) SFkRA A WA WSt ARG E7] wo] olo] T A

AR Tl geto] 27 E k. e FEAT B W F st sebae] Sotd sm

CFD Z2I9E 53 AA 432 Ho43] wojstel 1200 GF UUS A5 Zolt. £

£ SRS 8 £9E 87900, 0E §90) £EALE B9 ¥ 2 SIS AL AuRiese 7H

Wkt ES 7 Alueleo] M8 4 Qe FEF A WHE AN oo thet As AuE Ho]
BE vjgom Ausgion], 7 Avelest SEst +EFe U

Fo BE AYEeE 44 Au

o 2718 71geto] ATEA.
B AT HE AT RS AL S8, SR ASaNe] SAT DB U 4% £EoIA B8
SRR Al| Q8 FASHY, AR, AEA, AR Ut ol Rak 1 Mg wops
L 59 B H9L ST MR FEARY RIS A AL FE A R 24
HEE el 3ol 3/ RY0 87 4 slodl, AnAAR: B2, Az, e, )

T WE 5 ofesbAvt o, oled FAES FEY ALY et 8719 v F Shie 2R
9

AU o] AFREHE 25 APYAlL [EC, KOSHA guide ¥ 7+ 293 & 43 AMg I8
luoﬂﬂi AEETL QI o]EAE XAt AAotYloH, 108 AT F&, = d, 0|
AZrof| wet Fasks AR AR it 7S B F8ote] 74 Ay el FEES A4

8 AL BFRO AUOR ARIANY/1EUY AL o F-oy W=} 7 STpRA )
A "ol A= ST (RS-2023- 218759, 1485019604)
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Analysis Results of Chemical Leakage Scenarios Using ALOHA,
EFFECTS, PHAST, and KORA

Chanwoo Leel-Jongmin Jung'-hyunjun Gwak'-Dokyung Lee!-Seungho Jung'
Choengryul Choi~
Department of Enviromental Engineering, Ajou University*
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sfeted QA dolel had 2, ShY, Biw 2o St 99 F & Alusk felekt
2 AT RS A olgfat a A WER T F7ksHe Aol faselR vE
A 87 9GS fUstn AA] sk YHnE w2 Abuo] tat G WS Al o=t

Jo

H
olo] tiH|st= Zo| ERsitt. FofigterEdY JF HY dS 2O fEH s sekad Y
©] KORA, EPA®] ALOHA, DNVA} PHAST, GexconAt EFFECTS7} &Ast ZF T2 IHE B5%F §
sistetEde] +& 4 MAE Adtsk= Zlo] 7issith. KORA, ALOHA, PHAST % EFFECTS =z
IHE9] BHAF 2El2 Gaussian Model, SLAB Model, Degadis Model, UDM Model & ARE3HY.

2 AFoAE FolgstEd 5 dRUote] 714 & ARaLel 24 & ARaLo] Higt 7MY AluE e
£ 743191, o]5 KORA, ALOHA, PHAST @ EFFECTS Z2I1HEL 0|83l &0 w2 {3
=49 i S A4tstlth 2 AU 9] M-S flsiE FEEY Alte]l 4l o7]ole
10& AF +=, 7] ¥5&8 174, blowdown?] & 371419] 7Hgo] AREEQIH. blowdown &2
ARSI FAFSHA FEEC] Altol meEt #dlste AS Uittt 7 TEOHS Fof dojxl ALt 2
= 22119) Yol B BE JTE BIEYY, dRYole BY wro] uE T A IA
Z¥7to] 7ol diste] ALERH. 8 A BS vl= ARSI (ATHA)ONA T3St ERPG-1,
ERPG-2, ERPG-3 7|&L® £ 72E AT £ 79 23E &3 o=/ g3ty +
Eo| A8 A A4Y Z2IHAS o83 +& A H9Y fAH E AolHE RIS & & 9,1

ATt

R TS AEPAERe AUoR FTAU/IETTAL AL ARYY A A A
B(P0012787, 14151892713 B4%<] Alo% ATAANL 4] SRpAT 2oy
T3} 71E/ IR A hS wol AFE A5 H(RS-2023-00218759, 1485019604)
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Risk Assessment of Chemical Leakage Accidents Using FLACS
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Bt B Aol =Y 23 S o83 Ak JIF U Ayet AA AE 2 AFPAES T
33t 32k AEF 0] Aal I WY FUF Aite A 2 S S ERIF 4 k. mEhA,
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Numerical Study of the Impact Range of Chemical Release
Accidents Using Open Source

H.S. Kim'-J.H. Gill-H.K. Park-J.H. Yoo
NEXTfoam
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BB LEATE A AP ohet PATIAE YT 5 U Adoltt. seREUY A
82 B3 A9 e QA ol ARSI U, FEY LEALES 4T TR 94 B
T ek f5 BHeHE o] 58 A9 1 B WS o153k o] AL sl glol e Fasin,
o2 J5) 334 CFD AL F& ARA thg 7ol et 714 o] a7Ec,

A2 oA AL 3T U9 HHL FABA T2 4L BesHl APPstel AL 5T
942 AZIHAAT TP AT RASS MK 7% o] Sutslolof St webA 7% 2ol
golgt 9E4A CFD 34 213l OpenFOAME AFgalo] 7 22] A4S RE(SLAB), 7140l
¥ J2l1 3D Amdeld 52 Bgdtel A FEAT I WAS ASShct

B ATE 9o WA SRARANA FEUo} FEATA Belgrhy Hgste] Autel oS ek
o 474 %%EA] Fdol A1 o A% ANE vEoR A4S RS olE B U4 A9E
dolfe TEHgt. FmUo} a0 AL F1A] RE% A-AH] 24 +EL
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AEHOIA AT, 2 1AZF ol YEulobrt SatEle] A1 o] G ulF TS BAskY
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Chemical Leak Accidents and Analysis of Causes of Accidents

Choengryul Choi' Seunghoon Kang-Minsu Kim
Elsoltec Co.
"Corresponding author: crchoi@elsoltec.com

2
T 9«101 1 A7 st
: LA A sk CFD 7]
=9] A&o] dQs5iR|qt, =4t T 7|9l AR Qs sfieolA JiEE 17ke] A8 —ilﬂ(FLACS
Fluents 0)9] 9]—71'_‘—3}—1_’— Atk 2 AFoA= 33 CFD sf4E AYste LEAA 7|&S 0|85t

FAS GAsk= i£E$]°1(CESARE. Chemical Substance Accident

Response)— 7HH ttt. CESAREE ASH CFD d14 7|&& 7|Hto g ohal loy, 7|&9 B33!
CFD 84 &4 A4S % A7t A4e B8A8E —4/\9}“ & QA Y3ttt CESAREE= 2 ¢
sieteEdo] JEE HolgHolAz WSt low, stekEd A zE AR /13 € 11 FHO| XY
4 A= 33 JE9 X}% B, 71339 AA 714 AR A, AREARY] THaRt AJE dEvte s
Atal A2 FA4 A 9 7152 AWttt E3 AR A siA ARE B4, vl 9 H7Pt Tt
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of gr= AsdtE 24 ATFHEE B3 B4 AH ¢ HIA PSS A YsteE AA =AU
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Comparative Analysis of Chemical Accident Trends in South Korea and
the United States
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Investigation Case of Cause of a Chemical Accident using FLACS CFD
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International Trends of Symptomatic Causation in Hazardous Material
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1. Introduction

In Korea, human casualties caused by chemicals are constantly occurring, but it is not
easy to respond quickly when the substance is unclear. In this case, it is estimated through
the information, documents, or labeling of the substances handled by the company, but
this is limited to chemical accidents that occurred in the company or in transportation
vehicles labeled with chemical substances, and is useless for terrorism, illegal chemical
handling activities, chemical warfare, etc. caused by unknown substances, and it is
difficult to identify the substance in real time during urgent field activities. In developed
countries, many chemical accident data that cause symptoms of chemical accident victims
have been accumulated, and the relationship between symptoms and substances has been
organized and algorithmized, and a system that suggests substances in priority order by
looking at symptoms is in place, and this is being continuously supplemented through big
data and artificial intelligence. There are many chemicals in Korea, and despite the
existence of a chemical accident database in Korea, it does not play a role in estimating
the substance through the victim's symptoms. Therefore, there is a need for a
symptom-based chemical accident causative agent estimation system that fits the Korean
context.

2. Method

Based on the need for such a symptom-based chemical accident causative agent
estimation system, this study investigated the current international status and development
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direction of symptom-based chemical accident causative agent estimation systems. Based
on the research on the existing symptom-based chemical accident causative agent
estimation system, we investigated the development status of the existing symptom-based
chemical accident causative agent estimation system and the international development
status of a new system utilizing advanced technology through data survey and search.

3. Results and Conclusions

Representative systems are Chemical Companion in the United States and the Poisoning
Information Center in Japan. Although the detailed algorithms for recommending the
causative agent of a chemical accident are different from each other and are not publicly
available, they can be used to understand how to conduct a rapid response to a chemical
accident when the substance is unclear. As there is already a database of emergency
medical information on the damage caused by chemical accidents in Korea, and contents
including emergency medical information and response scenarios have been produced, it
is expected that it will be possible to secure the basis for the causative substance
estimation system by utilizing existing contents and using technologies such as artificial
intelligence in the future.
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This paper introduces various cases of cruise ship accidents and presents protocols for
their prevention and response. In recent years, cruise ship accidents have garnered
significant attention, resulting in substantial human and property losses. This study
analyzes major cases of cruise ship accidents, identifies the causes of these accidents, and
seeks specific measures for their prevention. It addresses legal challenges related to
maritime law, such as compliance with safety regulations, crew working conditions, and
environmental protection, and proposes cooperative measures between the government
and companies to solve these issues. Additionally, it utilizes big data analysis to assess
public perceptions of ship accidents and emphasize the improvement of perceptions based
on the findings. The paper also proposes protocols for rapid and efficient response in the
event of an accident, discussing how these protocols can be practically applied. The
conclusion emphasizes the need to improve consumer perceptions regarding cruise ship
disasters and suggests the importance of campaigns aimed at reducing ship accidents and
responding effectively. This approach aims to alleviate fears associated with cruise tourism
and contribute to creating a safer travel environment.
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Development and Application of Life Support Systems to block Extreme
External Environments and Maintain Survival
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Education of disaster response experts for mass casualty incidents of
rescue and paramedics

Daihai Choi?Eungyu An*-Hosung Seo’:Byeongju Jeon?
'Department of Emergency Medicine, CHA University Gumi Medical Center-
’National Medical Center, National Emergency Medical Center

Objective : This study evaluated the perception of rescue workers before and after
education and the appropriateness of the curriculum through training of disaster response

experts for fire rescue workers.

Methods : Ninety rescue and paramedics workers from the Gyeongbuk Fire Department
participated in this educational program. Before and after the training, I wrote an
awareness of the response to the disaster of mass casualty incidents. Satisfaction and
reactions to the educational experience were also collected.

Results : After training, the perception of response procedures in the event of a mass
casualty incidents disaster changed systematically. They had little experience in responding
to mass casualty incidents disasters and were satisfied with this professional education. In
addition, I felt the importance of expertise and educational necessity beyond this topic.

Conclusion : Participants in the training had little field experience in the occurrence of
mass casualty incidents disasters, and their awareness of procedures necessary for field
response improved while learning. This study provided an opportunity to recognize the
role of rescue and paramedics workers in responding to mass casualty incidents disasters
and the importance of cooperation between work and related organizations.

Keyword : Mass casualty incidents, Education, Training, Disaster
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A Study on the Development of a Reactivity Hazard Information System
for the Prevention of Laboratory Chemical Accidents

Mira Hong:Yongpil Kim"*Guy-Sun Cho’
‘Duegosystem*Hoseo University
"Corresponding author: mlhong@duegosystem.com

Chemical accidents not only threaten the lives of researchers, but often lead to large
explosions due to chemical chain reactions. In addition, the chemicals used in research
laboratories are often handled in small quantities, mixed with various types of chemicals,
and used in various convergence experiments, so the potential risk of accidents is very
high. The number of laboratories continues to increase, and the number of accidents is
increasing, despite the efforts of countries and their respective organizations through laws
and systems. Chemicals in research institutes are brought in through various routes, and it
is difficult to identify the storage and amount of chemicals remaining after research, and
there is no systematic management, which increases the possibility of accidents.

Therefore, this study aimed to contribute to the creation of a safe research environment
by reviewing the reaction hazards between chemicals mainly handled in laboratories that
use chemicals using CRW (Chemical Reactivity Worksheet) and CAMEO, and developing a
reaction hazard information system that provides information on separation storage and
mixing reaction hazards by specifying the color of each group to prevent laboratory
accidents caused by chemicals by creating separation groups by phase such as organic
acids and inorganic acids.
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A study on the characteristic of diffusion behavior in the laboratory
when a toxic substance is spilled
—-Focused on formalin exposure accidents-

Jongcheol Yoo:Guy-Sun Cho'
Hoseo university
"Corresponding author: jeyoo@lottechem.com

Formalin, which is used in research laboratories in various concentrations as a reducing
agent and disinfectant, poses a fatal risk to research workers in the event of a leak as a
toxic substance and an accident preparation material. Depending on the amount of
formalin leaked, the time to reach the Immediately Dangerous Health Concentration
(IDLH) of 20 ppm, which poses an immediate risk to life and health, announced by the
National Institute for Occupational Safety and Health (NIOSH) was calculated. In a 150 m’
laboratory, the IDLH is reached in 8.6 seconds for a 250 m{ leak of formalin, 2.2 seconds
for a 1000 m¢ leak, and 0.5 seconds for a 4000 m{ leak. It was confirmed that toxic
substances remain in laboratories where local exhaust systems are in operation due to
various factors. A air conditioning supply port is located at the top of the fume hood and
the exhaust port is located at the top of the worktable, so if toxic substances flowing into
the local exhaust device leak out, the toxic substances are spread by the supply airflow. In
addition, because the exhaust port is located in the center, the airflow inside the
laboratory stagnates around the central laboratory table, increasing the perceived level of
pollution. In conclusion, when an accidental leak occurred while using formalin in the
laboratory, the diffusion behavior characteristics of formaldehyde in the air were
confirmed and standards for safe use were presented.
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A study on exposure to volatile organic compounds according to
changes in fume hood controlled wind speed in a university laboratory

Hyunjong Yim-*Guy-sun Cho'
Hoseo University
"Corresponding author: cho1395@hoseo.edu

This study presents standards for the use of fume hoods through chemical exposure
evaluation according to changes in the surface speed of the fume hood used in the
laboratory to minimize chemical exposure. When using a fume hood in a laboratory,
changes in surface velocity were measured by measuring the surface velocity depending on
the presence or absence of research workers and the presence or absence of obstacles
inside the fume hood, and chemical exposure was measured using acetone, which is
typically used in the laboratory. It was confirmed that the air flow obstruction caused by
external research workers was greater than the obstructions inside the fume hood. Internal
obstacles and external research workers disrupted the air flow and generated vortices,
which pulled the air inside the fume hood out and into the fume hood. It was confirmed
that exposure to chemicals can occur even when using chemicals. Even if the surface
speed was similar, it was confirmed that when the vortex generated from the outside
enters the inside of the fume hood, more fume hood air is drawn out and more exposed
to chemicals. Through this study, we aim to contribute to establishing standards for the
use of fume hoods in the laboratory and minimizing exposure to chemicals by identifying
surface velocity characteristics and chemical exposure characteristics for obstacles inside
and outside the fume hood used in the laboratory.
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Physical Changes and Responses in the Elderly as a Vulnerable Group
in Accident and Disasters: Focusing on Hyperbaric Oxygen Treatment

Soon-Joo Wang- Minsub Han* Eunae Ahn- Donghee Lee
Hallym University* Hallym University Dongtan Sacred Heart Hospital
"Corresponding author: erwsj@chol.com

1. Introduction

The elderly are generally categorized as a vulnerable group in disasters and accidents,
along with children, people with disabilities, and pregnant women. This is because there
are certain characteristics of the elderly that make them vulnerable to disasters and
accidents, and based on the findings of this study, the characteristics of the elderly that
make them vulnerable to various disasters can be summarized into the following seven
categories: (1) health conditions (2) functional limitations (3) social isolation (4) economic
vulnerability (5) mobility difficulties (6) communication difficulties (7) living environment
vulnerability. On the other hand, since harmful toxic substances are often generated in the
form of gases during disasters or accidents, hyperbaric oxygen therapy is known to be one
of the key medical responses to reduce casualties and prevent after-effects, and separate
studies have shown that hyperbaric oxygen therapy has anti-aging and even reverse aging
effects.

2. Method

Therefore, it would be interesting to see if the characteristics of the elderly that make
them vulnerable to disasters could be enhanced by routine hyperbaric therapy. To this
end, the researchers investigated the various effects of hyperbaric oxygen therapy on the
human body and summarized the effects that may be related to the characteristics of the
elderly who are vulnerable to disasters or accidents. These were organized into five
categories Wound healing and tissue repair, recovery from acute vascular events such as
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acute stroke and myocardial infarction, treatment of peripheral vascular disease and
arteriosclerosis, improvement of inflammation and immune function, and relief of chronic

pain.

3. Result and Conclusion

There are no quantitative studies that have been conducted to prove that older adults
who continue to manage their aging through hyperbaric therapy are less likely to suffer
damage in a disaster or accident. However, at the very least, we can expect that
hyperbaric therapy can be used to proactively manage characteristics of older adults that
make them vulnerable to disasters. Such studies need to be conducted in stages, including
the hypothesis stage, the cell or tissue stage, and the clinical trial stage, and it is common
for experimental applications to be tested on animals before being applied to humans,
and this study includes planning and literature review.
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Restoration of Eco—friendly Seagrass Beds Using Biodegradable
Materials in National Park Island Area

Ri-un KangT ‘Hyun-Kyo Kim-*Jae-seong Lee-Hyo-jung Kim
Korea National Park Service
"Corresponding author: kecs3501@knps.or.kr
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Comparative evaluation of limited nutrients by analyzing long—term data
and bioassay on the seawater of Chonsu Bay and Taean Sea.

Jin-Hyun Kim*In-Young Choi’
Korea National Park Research Institute marine Research Center
' iychoi@knps.or.kr
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A study on the movement of marine floated debris using
bluetooth—based location tracking system

Yong-Wook Lee” ‘Jiin Lim -Do-Il Oh’-Seonggeon Jang™
"Korea National Park Service: Korea National Park Research Institute
7‘Corresponding author: a2912210@knps.or.kr
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Response of Large Scale Radioactive Accident

choi seung hwan

Korea National Fire Agency Dangerous Goods Safety Division
csh1206@korea.kr
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Revision of Class 5 self reactive substances classification standard and
advancement of hazardous substances database system

BAN JUNHWA'-CHOI YU JIN-CHOI YONG SEOK
Korea Fire Institute
"Corresponding author: 2240@kfi.or.kr

According to the Enforcement Decree Of The Act On The Safety Control Of Hazardous
Substances, ‘Class 5 self reactive substances classification standard changes significantly.
In particular, attached Table 1 regarding the determination of designated quantity method
has been changed and this change will apply from July 31, 2024. Before the revision, the
designated quantity was determined according to the structural formula name of each
substance, however after amendment, the designated quantity is determined according to
the level of risk. The level of risk sub-categorized as Grade 1, Grade 2 and each of Grade
fixed by 2 different type of tests. Thermal analysis test and pressure vessel test are
conducted separately, and merge of each test results determine exact Grade. Designated
quantity of Grade 1 is 10kg and Designated quantity of Grade 2 is 100kg. It should be
noted that designated quantity of 200kg no longer exist. In this stage, it is important to
minimize transition period confusion. Through this special session presentation, KFI would
like to guide changes in the classification system and discuss detail situations.

Along with this agenda, I would like to take comments how to develop hazardous
substances database system operated by KFI to advance. Based on the information about
diverse works what KFI done until now, I hope to discuss constructively about future
direction of system management. Various opinions from academia, industry, and the
public by this special session will advance hazardous substances database system as well.

108



503 EM|M(5)

Study on aging factors for chemical protective clothing content extension

Joo-seok Kim

Research Official, Fire Safety Research Division. National Fire Research Institute’
"Corresponding author: kimtin@korea.kr
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Improving the concept of “Special Disaster” and
“Chemical Accident” in the future

Chul-Hee Cho

Fire Policy Research Division, Fire Research Institute
"Corresponding author: chchol19@korea.kr
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A Research on the Derivation of a Standard Model for Ammonia Supply
Facility to Improve the Stability of Coal-Ammonia Mixed Plant Demonstration

Sang-Yoon Yoo, Young-Joo Choi', Jung-Suk Oh
Institute of Gas Safety R&D, Korea Gas Safety Corporation
"Corresponding author: yichoi@kgs.or.kr
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A Research on the Development of TTS Type Ammonia Bunkering
Criteria throught Comparative Analysis of Other Fuel Bunkering Type

Hye Min Kang-‘Ji Su Yu:Young Joo Choi'
Institute of Gas Safety R&D, Korea Gas Safety Corporation
"Corresponding author: yjchoi@kgs.or.kr

2023 ZA|HAZ]FHIMO, International Maritime Organization)= 7135 9717} A&Ho| W&
Y 3 ¥ WA stuAL Aol YA E S YS|(MPEC, Marine Environment Protection
Committee)oll A 2023 2A7tA 5 =S A&ttt o] A2 201849 o woF 2A7tA 7
52 9% 27|-= vws] 24AVEA HiE ASETE BEE Ao, 205097HA] 2AVEA HiEE

0 %(NET-ZERO) 24 B¢ o Aty EetastE Z3E ot Qloh. vd, HAAR 5 A AR
0 A dRes ©A HiEFo] gob HAE Zert o, A dREE HSFHATIA(LNG,
Liquefied Natural Gas), WeF2, ¥R yo}l So] dAtEt 1% dHYol= 84S X35 Yot o
A A, 2A7IAY BYR BEE A9 BiEsHA g= B dRolH, 4AE ARESH| g 4 A
o2k &go| 7hsoto] T e At ﬂii 7Fs/do] At} EYok= LNG, H3led 5 A2
Azl Blsf e A20x W}t 7heste, 25 EIF H|w A Go|sHARE, ] FH TA Wl w
Etﬂ _AOJA‘]O] = UX]E |"‘IO‘|-7]‘/\ O]—X—]J_}Eq Joﬂjﬂ E./xé7]—/\0]1]— 7]—CEA6]7]-/\E E]l:]» EE’G]— I'A]-

AMAEA oA = Foli=d, Betadaed o= foeetEds EREe 5 Y=Y HES

kA

AeliA o8 HEFS & o7 25t
A = 2AFAE 20259 AR A, 202790 dmyop 3 AE AR 9 A ke oo
2, %, dEYof 11 Adto] =1, 43k Z o= AiH wet dE & ug gEE F
Kok R ] s L NITAN) pf o }Xh]’ﬂm A Aer SA A7t EASH] S04 dEYoF 31 A
do] Ax 5ol E7IstERE B Ax mhgo] rﬂg_—a}rjr HAY w42 37 TTS(Truck-to-ship),
PTS(Pipe-to-ship), STS(Ship-to-ship) 602 ERHEHH, 27| ¢dHLjo} F2 Avt AJAA dAg &

22 SINE Aoo] 1HE WIS olgk TTS WAl WADE Suow Laslo] Fel e RS
7} B asit},

E Ao E HSFR7IA(LPG, Liquefied Petroleum Gas), LNG, 4 5 HAY A I &
& ‘iﬂ d FEZ BAGIN e, B4 23E R E TTS W4 R Yo}t ‘:Hﬂ‘:ﬂoﬂ A8 o A= et
= AESIH. 59|, dEYot =A47IA Fgol wet, WRS AA7F HasHAT TTS 40 Zash
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Development of Automatic Analysing Algorithm for Rotator Defects
Using Facility Diagnostic Techniques

JaeWoong Lee-Ugiyeon Lee -Jeongseok Oh™
Institute of Gas Safety R&D, Korea Gas Safety Corporation
"Corresponding author: lyullee@kgs.or.kr

2 =2 OFe AAEROIA AREL e 71719 AT AsrAshe AlAES Aidstaat
gt} ol Edto] AT AT RAIES H-E Eido] 710t

SA77= B2 F TSk AEo=2 e EHHF(unbalance), 482 E%(misalignment), H|o]
g Z%(bearing fault), PFH 7]oJ(worn gears), =< (ooseness) & TFe 282 =3t &
Aol A= AAE Bote] =49 HlolEE ISO 20816 7| w30l ZAgE HEAotal, FoHgt
(FFT) €18]&2 &85t Fu4 245 93t

AR AHdd Ve Aol 9Este] 4= 4\—630]'7] ol B2 A=F AR Bl dito] AHE
Q | #15ke] Tfst 71A19F S 2 ollA

: 2 2sty
ASAOE BAT 4 e AT AFEY SIS AU Y S AEAE 4
1=

O& Yol 3 dAtoA= 2 X
g S84 9 R4 VS BREeE g8 :
ol 7149 vh W 742 dlE5k= H 585, deMdRAS 714 59 a3t AHE ohetsie] A
7];<40] A]ﬂ/d.g _Q_]-E-—}, ]
AUstA Aeslal, IAAZS &S0k A EE(predictive maintenance) 7|&2] ¥Hdo] 7]ofstal

A gt

B AT AYEAAUS % KETEPY thEolg ouxAd eradlet ¢ 9]
HFAFA(20215910100200, XAE7EA HR A A d k2
Mt A5 o ZeAA A9 AvtE kB AAR A A7 Ane SeE eyt

Key words : Z5-84(Vibration analysis), 9A|EZ(Predictive Maintenance), 4<7](Compressor),
[SO-20816, AEfATHCondition monitoring)

114



P04 EARUH

SABU0| M2 HAT| OFITIE OIS 93t LY OHTIE EA

Analysis of Domestic and International Safety Standards to Prepare
Combustor Safety Standards for Hydrogen Blending

Seung Gyun Jung' ‘Yeoung Gwang Jo-Hyun Gook Shin:Sang Joon Ha
Korea Gas Safety Corporation Gas Safety Research Institute
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ool =EL 2023WE HEAIASAAAIE RS QYoR F=oUR|7|&E 7Y A Y-S whol 4=
H AT7A(RS-2023-00237341, FHEL/AAE A47]-71A7)7] A4 s HEA AS 9 okAY]

< )

115



P05 EAEYE

HEIZE Jlz/E 2 sASHA AVE-J2601 22 EE &4

Analysis of hydrogen charging station safety standards and J2601
protocol related to multi-port technology development

JAEYOUNG CHANG-:-BOMYUNG KIM-KUGJIN SUH'
Institute of Gas Safety R&D, Korea Gas Safety Corporation
1390 Wonjung-ro, Maengdong-myeon, Eumseong-gun, Chungcheongbuk-do, Korea
"Corresponding author: jin4d16@kgs.or.kr

SHARE eaSAAE AT 5 e FA R ARE-BAA S A AL, ol A e
A Y 28R SHART B2 Ft BHEE SV ELoldte JAE A =HAH
SAHY] AT EE2 fI5te] V1€ SR S-AE(700ban)ol A HRFoR F4AE T

LEZ o2 FFoke WA ot 7ed
7 7N ol ZE(EERE) SN2 Ve B3t Aol A 4FAE HaEAM = 1719

~
T1-"070
2 Ao gE A8 SHATE 208 Ay 7to] D&t AL ERE okal A
TS 3 AFA PP AdH7Hquantitative risk assesment, QRA)SF £4FH40] F& AHTL =
& AHZ 545t0] FLACSERIHZ 59 3D A= ol A7-5(HAZOP) ~a¥staltt. 12|l
234 T QY7 2001 R ESS EUE 153 HAPER Y] AYHolHE =A% v vk 39
Lol HEHIE yAudAo HX7t &aEHH ASHolHE RAst B d97|Ee] 260122 EE
NAE, 2%, §%F, SOC 5) AF oJFE 1T AFgolrt. o] gL ot HERE FH7|&0|
J2601 22 EF0| Aottt WHHS o, KGS9 P7|EetbS /M9 71x dgo g o] g5t} g
o} Z71Ho=w HE|ZE 7|4/ @83 KGS Code FP216, FP2179] QFA7|&%} J2601 22 EE2)
Ao sto] AsfstaLA; fhet
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Domestic and Foreign Trends in non—metallic materials in
Hydrogen permeation

Hyunseon Jung-Seunghwan Kim-Kugjin Suh’
Institute of Gas Safety R&D, Korea Gas Safety Corporation
"Corresponding author: jin416@kgs.or.kr

AQALSlO] g B 7| pust BAR dekela AR 2050 B45Y 9 7] SAA AEEE
& ARG SWs N ZRE DY) A0 3PN 48 BEADA 4ol 2 dgos
EALA W] 71E EAZRAY NIFS AASHL HEg] £4% GAER EYstAA Ak S
29 QO RATPIG IS AZCLER B WY U L5, A1) ST 2 WO o)
o] QAEEI 7ks TER AT WA ) A AL BAel EAE, 24 BY A 7%
ke zdAc] WRE et Blas ARl Savt AEYS A B2 D7)} A3 e i
o SO Qs o] WA £ U, AL WAV o] 2| Aol I, ol2iT ARy

oqgsh] Aol F- 9 AT FFE wershy, ol Bl A AF AFE B3 AA JE Aol

3 asjet.
B AT BAVES vige] 44 B MH] 73S % wAM Es Auo) de a4

o) Azo] ost - 9] Eapol thal vwstaLat ek SfelolH EAkA] £aS EYSHE ol mz
AEsL 29 FolAuk ob4] HlE4 Amo] e AL njulstch Ee EAZRA wiEge] S48 B9
3o HE4 AR AR ABo Tt bavlEol itk FUIAE 34 ujgel o) S4 HAutuls o
FHGA, vlad AR oL Al Anst erlE o Ak g

oloh AT HlFE Amo] 44 FEA A Tt AT L 7% o] Bast 23 B
TARE vlgoz Ad 2 FH7IE AL Au BeuA} A

(ot

e

B A= AFRIBAAFYR(MOTIE) € SH=oyA]7|<H7FA(KETEP)Q] oflU A 7| &7 AMA (A
H5:202300234839) 4] AYo2 FHYHAFYL
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A risk study on the leakage scenario of cryogenic liquefied hydrogen
storage tank connection piping

Juhyeon Park:Jeonghwan Kim'
Institute of Gas Safety R&D, Korea Gas Safety Corporation
"Corresponding author: abbu2k@kgs.or.kr

| oA o]Fojx|al lt}. o]y
SF A Al W mel A dslele] 2, ARk 7|edQ BAISS ofZdoF st ESt
BOG(Boil off gas)] A & 7}t 5-& AT 4= = Y 7% Z-8o] IQ3Ich WA A
40 9 31 EAT & WA A9 AR QAES Tefotoof sit}. HSkRAE -253T (20K)
o] ZAL AHE A Y AREY, ] 2 BT 52 S £ 5 Z)o] & A SRt &
dho] Qg do] =tk waba, AL WA Al AZRSE FA BEAIE ofr|E 4 QU
mEtbA, & AoA= 5 S0 AEE doked AAXLAEE Zd 2 A5G AlE o] o
Shked AR 0] AAH HjoA o] & AU E E4ota, 19 wE APAS FLACS HEAE7}
2 WS AFRSke] ZF AUE 9] YA AgFos Brisith. FLACSE CED(Computational
Fluid Dynamics) 7]5t9] AZEQJo]2 7}A HiE 3, E9 A& olHS Bl & ALY 74
T O G HEo] mdY T £ e ZEJHol
A= HAZOP studyE E-85to] & AUE|E 2o, T2 &8st & A EAT
T = 98 94F HEYola AlEYolHS Bl 4ot 7 Ay o] tsh
H7lelAtt olF Bl FEAILE Aol 1 JIFE FASkelr] A3 ohFst g
AA WA, AR =9, 9 A} s v OS A oY 53 F2 ZAARS E3lelo] sk
A HAARQGAIE Q] PAAFE &ol7] st A9l AL 5o 4 AHAQ] byt AFA Al

7)ofsaA g,

of]

99 4

o[

= AASAALR oUAZISNTAY dskea AR /AHE7R A
7F 71€/b71E I (IAMS 20227310100020)2] A|¥o= ZIgE.

Key words : Liquid hydrogen(¥3}+4), Liquid hydrogen technologies(¥sr4 7]),
Cryogenic design(54 AA)), Test certification(?91% A18), Empirical evaluation (2% H7hH
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Study on Chronic Toxicity Cases of Hazardous Chemicals in the
Petrochemical Industry: Focusing on Domestic and International
Occupational Disease Statistics

H. G. Choi‘J. H. Park*Y. W. Chon""
Department of Technology & Safety Technology Convergency, Inha University
"Corresponding author: ponychon@inha.ac.kr
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= ﬁ%ﬂi‘é%ﬂ A ARgEE FefistetEde] THdsgo] UE shetade e A4
AF A 3
o

JA5e -9 vl B e A2 ssteAney 9S54 o

SBAL THEHOR BRsl] Belshe ALS TYstnh. & ATolAE olgfat AL Wkt Fu)
Hestetiglolre] A9 ag s wel el WA 3PS B4k, Fa AN B A8
Q1 AN Wl
Fl ARlZE WA BRGS0 50 945 Bl mD 225 By 29 ol g
% A A At 91711 chEch gAY %ﬁ IZE U 182 AT Gad)A

e,

o] g7 FU- 9] vkt BA ARE SYska BAstel, TAEA 24 welo anae Wik,
s sholed wel AE AL Aat AAES ,

A% BEE 9o AAA AL AZs, 22 V120 Rk ok Bl AAS T3] 7o
T Aoz Hld
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disease, statistical analysis

_Qlshs BEHASTAE HAH
(Department of Technology & Safety Technology Convergency, Inha University)
Isieeti BAAGHAE AT
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Cause Analysis on Fire Accident About Crude Oil Sludge

Chun-Dong Kim'-Dong-Hyun Seo-Yi-rac Choi‘Lee, Han Hee
Occupational Safety and Health Research Institute, KOSHA
1‘Corresponding author: sakarasano@kosha.or.kr

A5t FAolY siAolA =g A ‘HOﬂL o, 2, AA7| 5 4% %ﬁ‘—%o] o g Ao
o] Ex-E2 H|Fo| =of A 5pFo X 45101 SAEA Hed o] 2
}\EV]E}E Sttt E8Al= 9 ol A= o] A=A ol ZolA =i, “ﬂ% el AASFH

7t olEEolE A R &8A= A& ZolA dut. A& 86m, E=°] 22m °l& HEE

74‘_4101' 755 ¥iE(barrel, bbl) %2 ¥f AFYAL] HF 11~12d F7|2 AAok= FAEH74
THA] ARl &Rl A= 9 Eo] o|Er} o] S A= YRS TRt JloH 1] Edolgt AbA(4kE}
Aot Ashdo] ow A -EE A ThsAdol Aok EI ©Eleao] " HAFI|YA|(MIE,
Minimum Ignition Energy)7} 0.2mJ 91 A2 13T o &A]9] Qs F717F 571
HFH Q) (LEL~UEL, Lower Explosive Limit ~ Upper Explosive Limit)o] E0j7Pd Z2 oy A]o =
SHAj - o] ¥ Ydo] glem, 2023 A A AMFAClA dF AL HAAMNTHARE 9
ot Al 21 T E SR WE FHoA ST A st 2 270 B AN, AHA
LFE7L AdE ARZE WS

wEbs] 2 AolAs df £ gtk 29 9844S Brish] fiste], BiEEA(TAGH L=
AN S5, AXFALFA(DSOE °l-&3t =4S AAste] 82 TS H7Fskih
ERE AR FA] ARl EASte] ARG S 't SPETALLL oS A|ASHAT

j,g
for =2
L]
i)
)
A
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A Study on the Solubility of Solidified Organic Liquid Waste from
Semiconductor FAB and the Combustion Characteristics of the Solutions

Park Joonwoo'Jae Jun Choi’-Dong Myeong Ha’'"
Samsung Electronics Co, Hwasung Campus-*
‘Department of Fire and Disaster Prevention Engineering, Graduate School Semyung University-
"Department of Occupational Health and Safety, Semyung University
TCorresponding author: hadm@semyung.ac.kr

B A A 8t 54 5 Photo 5304 F2 ARESH= 7714 AU 2 PR(Photo Resist)i+=
SHAEEALE AZ & HE {7HY Baz HotEIT Wid Ao {9 gAY AFo R A,
A= Qlek. wiE WollA |§714 #Hdo] vt AA|H vjEe] 24 HHo] ST HA F 5 AU
o &AL BF §714 AAR I, L fdo] B2 24 3k, AAdeHS Hes| uef
stal Hgsfojof st} w3l {o|H 3B A 3 /9] EF ¥aR ALEHE LRE HAEH 97|
giiZol, Zt 7 £42 B8 £ HAUS 19 A4 EAAXE I AT et itk

B JI1E Eslo] Ao g ARESIIA}F 5= ArF thinner, KrF thmner NBA©|| Hiet =429
AUSHH I} AAdsteE @ st A] gk A =00 E3h SdE9 SHAUE 7 2/4u]Y HElo|
£ A4t 7 AgE vlaste] Apo|dE SR o AATh 01‘%4-74] AR 54 94 B4S &9l i
=49 AAEAHXE ¢ Y] & & UG, o7t Holgrt Hgot= Ax E et 35 IHA-
9] PGS AP Aol AERE E8olRoH gttt H&o], &oEdo] YHe B g3 2
B3 RoomUlolli= R71FAAGA], PR, GARTA] AAE0] AA|E o] Ql=H], ol&gt E44X9] A
#H= S F7Hofofsts A= YAl A AESH: ARE EEE QoW

)
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Development of a System for Monitoring and Diagnosis of Sodium
Leaks in Sodium-Cooled Fast Reactors (SFR)

Beom Kyu Kim-*Geun Dong Song-Seung Heon Baek-Jeong Ho Hwang-
Yeong Ho Son-Jae Hun Lee

FNC TECHNOLOGY CO., LTD.
+Corresponding author: withbum?77@fnctech.com

A ArEd FrEdt gY AEN2)S WANE A8t ARUAUSE(Sodium Fast
Reactor)s 314 5445 o] 83 LA WaT 129 PAIRAL Ak AL & o] A
2 BAE 2 Zolk Aol Uk Su, 2FYATERY by THE F8% BAZ dopolt
AFYAREE] MY L AFAAS ALSpIe] BAH 1L AR, TE, TEEY AU SO
stel wiws) mUE st Aol Hat AEol Basi.

ZZIHUT) @4 71eo] AdA4a4&29] 225 A1ZE} st b FsHA 28Rl 7[e=
IHE Q) su, 112 WA AFOA 2STE o] &3t AlAS As 204 Asdhs AT
I&29] 7leH g AEHE SHT ¢ S WE FES| A tEofofF Tttt mhEbA w2 2%
A dTE B2 AT F e 250 §EAY YH8E EASke Aol E44o|n

2 A= A2, T304 2555 o8t AlA E C-Scan AlAEE 7HESHY, 2049 AF W
oA AlA ZRdel Bagh 1 ARG TR 23T Al 9 AJARR2 T2 A 3PFolA QPRI
22 asto] AA d HAssint ERF 12 Aw A | sl S EERA Yol A
C-Scan A|AHS &3 vHAY @A oA = C-Scan °JF|X]&
SHAT

> o
I
_O|L
N,

£ 4

o A= 2022 AE(IE e EEAIR) ] Ao AT AT A UE whol =E A
AUtk (No. 2022M2D4A1054827).
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A Study on the Establishment of a Performance Verification Site for the
Performance Evaluation of Fire Response Facilities in Low Temperature
Environments

MinEon Ju:JongGye Lee-SeungMin Ahn-SeHong Min'
Gachon University
TCorresponding author: shmin@gachon.ac.kr

A2 vl ARAAN} SR wet WA 3E Zao] 7 356}0%}. R
FHEAE A FH7E %%—Ehﬁl 1 OE2H, Ad 5387H2019~20234) 559 EF-FLY 5 9395
Ao} 7t °F 33% SV S & At T Fao Feprt fE 2L Bk Ak

WA 3% B FET} BA0] S FAE Ao R o S 94| A&Hos WSk Y. A
oA T S AC] mEw, 2 797H2017~20234) B oF 907 ol4ke] szt shgstelch.
oluf sS4 A AW Wal 9 A W3 Ft 2A Ut YFAo] thS &S AFoltt. shxgt Hil
o ME T3 BAA 2UAHY] 72 9 494 ol o8] ot

SIS 71 2(NFTOI A AL 84 | Axelgedn] 7], Suashd ¥4 59 4%
= AoBEs A o), WA EE I W S B A 27] A 9 AL @
AR AT WA gE B W SIS A HeA ke Baow A5HIlE AgstuAl it
olo] %A H5HIL SBL

HeAZR 7270 49 3L theat Pt WA SAYSALS ARt AACIAE 27

ottt A7gd erHUHO/\Vé«l =2 "‘:ﬁ] 71&
A Al

]

=]

BedSEe = 7 m x 7 m x 5 m&, -20C7HA] 2dHnt. o3l ¥ dE Al sHdS
AE FS50IAL, A NTSE *éb”;‘ﬂ AUElE 3T Aol ¥

A sHHSAIE L wAIRE AR 9 spAYIETIE Al 8 Algolt. o
5 HA W sHAHSAIES e B 9 A3 Ol 7198 5 U=

of oft o

*

* B Q7L ZEPEY/IE PENSH|4A50] (Yo 23E 9l (RS-2022-00156237)
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Optimization Study of Composite Material Winding Patterns for Type4
Hydrogen Storage Vessels Using Python

Hye Won Kim-*Han Sang Kim'
School of Mechanical Engineering, Gachon Univ.
"Corresponding author: hskim70@gachon.ac.kr

4 AA 19 Ao wEt %) a9 Bedut P ol S8%t AR diFEHIL Sl
5| FAaAFE719] Rl e 8719 At /ol $8% I A, HsHE Y-S &
A AHEE HASAAE XY 24 FEA4E gHT 4 U} o] £ Ao4+= Python
29 Aojet §-4 YalE|E(Genetic Algorithm)= AMESHY] &719] F24 S FAISHAA
Ae B3 S8 Faskels 2Fo oRRlY AL g TEsk= W disiA A& APttt 74
LSS AAAL = 740 7|2 o] FH, HEdo|a MRl g digjEo s Bt
4 FAE saRH s tE & ve S 7L lHh Typed 404738719 24 HE2
884 TR IR Abaqus S/WE AREste]l &I, 8719 28 3+ AR Aok
272 v R oeld e vi7fRE o5ttt o]F, Python DEAP ZolE# 9] 4 Lare]
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