KOSHA GUIDE

P - 153 - 2016

2016. 12




3] Ao (AA)

)

-
T

[e)

oF 774 ¢

LY

=]
LA

}ol A

T
of

O Al-WA A4
- 20161 11¥ 3}

N

X

W
il

- o] ZleA Al

g

XH

il

il

il

(www . kosha.or.kr) 9] ¢HdH 7] %A

A7) by e

stol X AA

S

of ¥

=]
T

Ex]

S

—_
o

120169 12€¢ 194

1]]_

o
=

-
st

REYA
[]




i

s

&

]
a

372l 9

=

Absd el

T

-

]_

T

T

°©

3

°©

e Ax

e AdYelN A, A7 EE Az

]

hmi

A %

P - 153 - 2016

o]

KOSHA GUIDE

o

oo

N

i

T

3} .,

[e)

jmi

t}

T

-

8ol Ao

T

-

A

Al

(1) o] A FelA A5
7h -~

3. §°19 A9

of =EAZ 45 14 ool 1 #H 9 229 1 oo =/ ¥

—
file)
il

o7

Ho

s}

el

°©

)e] 10 mg/L ©]

o)
H

] LCs(F AN &

=

Ab A

=

=

X
°] 50 %

2500 ppm ©]3}2

O D=

w3

q
i

A=

upof] o]

T
-

]_

S

oA 7

]

pzs
=

@t



KOSHA GUIDE

P - 153 - 2016

QWAL

4.

4.1 547k A9

o= 147}

=
RLN

of wet A= 7l

<

1

Al A12016-19

N

54712 (7}

7ol =

]

o

—_
file)

o}

(2) 1A3F

LCs (#,1hr)e] 5000 ppm?! -5, LCso

=
L)

ol

S|
i

A=

(#,4hr)2 2,500 ppmo &2

s A9, gae, gEUolt

(3) LCs(1hr)¢] 5,000 ppmE =7}

.

gk

A2zl whet 5472 A

=]
&

@it

M A

i
ol
e
<]
Hr

o)
o
fro

;Of

B

oo

N

o
i

il

—

ol

&3t ol A%

2o el o

(1)

AR 9] ATE

1)

LCs 7153

T
T+

ATE; (Acute toxicity estimate, 5454

ol

ATEmiX :

o

il

ol



KOSHA GUIDE

P - 153 - 2016

‘A
B

(2)

LR

C,

~

A

2

100 — (Z Cunknown if > 10%)

A TEmm

AR 9] ATE

LCs 715=4])

T
T=

ATE; (Acute toxicity estimate, 5454

TR

ATEmiX :

43 =2 547t T+

spo] 47kl o)

ol v

1
2 =

/g ’E}

(2) 5 12 =9 AL E 3 7]l

B

oo

N

q
i
E
Mo
|

~N

W

5|
i

A=

o of

AME e s AA

)

Mo

s}

442 AA Al LA}

—_
file)

CREN T

Fiasy

o oF

g =dA

REYA
[e]

(2)



KOSHA GUIDE
P - 153 - 2016

(3) 547k & ApeAdele /e AIs FuAnst dHFojop gt

(4) KOSHA GUIDE P-149 “A% 7iu|yl o] 7FA~AdE Hyo 33k 7|s=A 379
<Gt 3> gEtEA el &34 (Compatibility) =F =
Al BESA S g<lstoof gkt

[m
il
)
BN
_O‘L
&
o
o
>,
ofo
g
N

5) QA AL HH%, AH] 8] &) u}gﬂ 1?*)\1 A s AdES AESY] A

=

Ak, F712 913 719k AHRisk Based Inspection, RBDS 283 4= it}

(1) AAZAIE Ea TA-HAAA~EHS &

u!
1
L
o
o
(0]
9
QL
iy

(2) FHo Bund Z2ade B g e Helsof it

=47 s HAFAA Toll AAE mam7IEA, dAE7

A el e AAFEe} ArAFol FasA et A Feldof

=

(th) HSMAIAS HAlsh AGAALY FaxA, 28 28 #3273 AIA 25
(Closed—circuit television system, ©]d} CCTVE} 3kth)o] A ojof 3t}

() AALA ATpsh 714 Au A 71 Zo] welHojof @,

53 Anl ¥y



KOSHA GUIDE
P - 153 - 2016

(1) FAFARY Azde Huud Zeade 2 gdof sk

1T -

(2) 44 e ARl Bed T WAME 9F/INHARBDE HA ok
gt

(3) AujPa] Tz ¥3hE & ofzfel put
7h AAF 571
() AAR B
(th) AAb A3k & w54

(eh BA a7 A

54 w&FTH
(1) 5437t25 A%, Ad v Axss ARG BE gzl ead 44 2
Hee AT %*éﬂéoﬂ et A Fo AFA> dalA ws-FES T
ofof gt}
(2) 2= Awd RS 5 ZAEstolof ata, 5A47EE FE A BRF B
T g 8l A S wss wolof gt

(3) w5 Wgol= v Aol :EgFEojof Fit

(L) olF = 7hsd wdddel me Bdds &5

5.5. H.QH(Security)

k>

() 7h2=AREE G347 9 Aol A(Cage) E HoEA Mol HAH A% ko

A sholof gk,

(2) =472 AH7b 9= A& KOSHA GUIDE P-152 “3h8124 23 AL 4ol
Ao HeE HeFAdH b #AgE T]EA A ogk BF FH ek ‘§7P (Security
vulnerability assessment, SVA)ell w2} 3 7pk=] ¢k o] H.o1e
Ay el =doly 5447~ #d AuU 34 S A FEE HAAES AHA

shojof g},

56 MAKRZ



KOSHA GUIDE
P - 153 - 2016

561 MAES+ A4 9 &

1) AYNE, A9BSR S4bne ABHL mestel AARET Hg o

AAAEE7E AA g
(2) AgEH7HE Fal Fd ARE VEoR Hegs A4 " AR oF 2
(3) A AE Z9 RETE HAE
(4) 2= AdAES MAEZT 28 2 A defA ms-Fds wrolof g
562 AAAR T o BRI 5=

(1) <t 3t

(4) Al = A kA A
(5) kit
(6) 7F=3EA] 7]

(7) e+ FA ¥

)
RELA

7] (Self contained breathing apparatus, SCBA) : 2+-g&x}7}

5
=l
) A9HE 44 Fgete] TFeE vl

() 71 o] Anl (F7]vt=A) Rl g71E FAR o]EAA FHEA
S vtaar FHstE dulelt
(th &7 43 =57 (F5vkaa) - 9F 3718 43S 5 e 2871 334
TEFERT T
(2) B39

(7h) ke st B Tbed e, 2", 29, mAR 2£1 To Ad F

3

s



KOSHA GUIDE
P - 153 - 2016

EREE duHon A ¥ fAgLtde] Feut

olrt
o
ot
%
i
i)
ooy
B
lo
fr
4z
T
s
:
FE
s
fols
Lo

£
o
e
d
)
lo
>,
o
=2
=
rlo
10
o)
} 1
o
2
ox
il
o
o
g3
Bl
ofo
_O‘L
rlr
2
fols
10
fr
=
=
S

A Alsh ol WApado] Fa A5l gk
564 15T FA %2
() B8 BETE S F 542 Fahste] AAgwch

(2) A=A FAH0R B wge DAk @t

(3 £F BETE AS A, AHE Fol AAE AAde s, F/ oz Ase
doh wE, we, AL, HEF £7), A £ 2D A 42 T

(4) nEE W AGATIE AA RS9l A &% GRS AAoR gk s
wEE BEAE FHoR EHAA F U, AH £4e BeHoR v
A 5 Ak

6. Au|d o
6.1 2R AFX]D 3 dnu] Afo] oA AE EFx
6.1.1 S+ AY HEA Y

R

ol

1) 4=
(2) A ZAA 2 2z AFEAA
(3) A-2] AAAA

4) =2

22l E A

Ho
12

5) 71ek S22 G5A9 9 PAE S



KOSHA GUIDE

P - 153 - 2016

6.12 ¢t AT HAE A e A}

(1)

(2)

(3)

(4)

44w uteh A st GgsmE B Wit
A olAAL AP E At dAALE A4

@ 7HA ol BRavt ge ARl A, AF EE Axd Fols 5

d7F 229 &3 (Compatibility)= A E3sko]oF gty

62 HA7t: AY, AF T Az A5E

(1)

(2)

(3)

(4)

(5)

(6)

(7)

(8)

(9)

47k Bd Avls v svkelg e Hitol bR ASEolvt A gl AAH

ojof g},

AL A RFEE AFRE B4 FE A R 2R nEE &

S47kse] B9 mE FAAGY FaFelt DEA AFHME ok Wk

S BA7bs A A S92 g d £ Ak AT A 2% o
CEEERR

AT A gel M3, B gl beEul, NS B 9 el
A ol e w ol wzxe] dY u} (Panic baeh 2 HAEE At AL
2] shoof Fiu}

SUBAY 23 L B Ao zRe A% %o A shelok )

_8_



KOSHA GUIDE

P - 153 - 2016

(10)

(11)

(13)

(14)

(2)

(3)

(4)

(5)

(6)

az L oxa AZE 9% w34 9ol Axsdol 8
A FFEAR 5 AEA7IH otgel e T8 A7) kHAsHA A A H
=

Sl AsEe 8718 S sAAN g bdAYE FAske]l g
_ ; ]

= ol
FoHe Sg7ka ARYL PARES AAstelof v, oA BIE FY

AP e g e oMY FEFS st 27Ha ol e Mg diy = et
g P el wel A ¢ =S AdA sl oF o

dfo
=
it
oX,
N
[
>
Y
rlo
Y
%
rot
Y
)
oll
(@)}
ot
o
otd
o
il
et
N
_O‘L
&
o
o
i)

Uu Agegae wus 9% 34 Sd ge) 2uder wsst @ & 9
ALY AgEae] o Rt stae £5 AAH 984 2 AT A FolAg
= O

Ao §71% A4 grR A Algsielo @

_9_



KOSHA GUIDE
P - 153 - 2016

() B4t AgFe Gl Sdolt B4 5o AR AAS fste] 3
A BUE G elok s, ol % @Fo] UAOE J|FHofok Frh

6.4 -=3HAA

(1) 547k d-=38hrA
714

Ak )
CORCEE SRR
() B47hs 4dy F8hA4

(2) S47teE AP EAUURYE Y AUE £5 Bt HYHES PE

&tofof it
(3) g 7taes d-FdF 547k wbE Aol gle 7hAE AbEstolof drh

(4) w29l Ao A JErrt & FUNE FAE AHEE ZRI9S
S 7

(5) 4

6) A3PFE 7k HA7bme] WAL WS HESte] WEAo] gl R

(7) FAZE & A cd=d2 dAs-AgALs 3 A2 + s o

(1) KOSHA GUIDE P-136 “SA47Fs HA 81 ARAGA Fo Ax 2 W w3
3

P
NEAR, “MYTFE AWMARY A, F1FEAAEA FAYH 7 E 2629
Gharadn 0 AEARAN AN FAE s pAAAE AR 5ol
of g},
(2) A=gATN S AANAE AES 35 ALA AD4BAE Ba) 98 44
@ & vt

_10_



k9
.

A=

A A 2] = o oF

o

=

(e}

o
=

A

i 7] 2 2] A

o
L

3} 2

=
[}

g o] =

- =
=

P - 153 - 2016

KOSHA GUIDE

op

3Lt
St

ke

ke

& oF
fl oF

S
5]

d
Al

R
o

i

ps|
6) T E A

(4) A<
6.6.2 I<F

(1) 2% A

(2) 7]

(3) An] vh&

olo
T

Nk
B

Lo
el

B

(8) An] W o

1>9]

-
st

atof <

S

A

o

=

5}

A}

o
T

11

olef s 2

5}

kel

T

T

g o

=

=

663 ME= Aedn AA Al aLEAL
sz A2



KOSHA GUIDE

P - 153 - 2016

ol

}

»AO

0

<]

A

(71 7F

bol A3t

)

HE

o)
ol' =

A=A g%

3l of

e HE

ge 247

T
-

ol A5

|7 ol A]

op

-2 =t

9]

boapiLel s

5|
i

it
[e]

@ wa 7}

e R

=
=

(ch) i

2 %

A 2] ]

= 1
==

1> uj

<3t

ﬂmo
oo
< Njo ol
_ZE
=
T
Ay o1
ﬂAl (o) al .
o X oF bm
W o
) Jo Mo ~
el ~ qu Mo
ﬂu.o EL _E
< o _®
o TN
- =7
o N ST
e ® T e X
o N ) o=o mp %O TE
= o) N % Ho Em
%0 %0
%o o Mw
{] Jo {] Njo
~ o ™ 0N — o
mowm o N o W
T 70 70 A of do W0 F g Moz M
T W RTOB RN WO NN oo N
Mool oI N RO o e AR Ho = ke

s}

6.6.3.2 Hi71 A 2] A Al areAt

(7h z+ 7F

_12_



KOSHA GUIDE

P - 153 - 2016

|

[e) o
we 790

1

o

T
-

123

Eal

(b AE@E Aol B b, A wgo] we

o

oo

FE2 HE Aol A 2]

)

bl A4

)

oAl AF BA

_Eﬂ

Tor

_Eﬂ

3,

tol 7t=E AlA

)

SANAY dEER FH

(71

]

A

a8 A =

)

3

o
T

=l
=

SA7t=H T

Az

] o
T

L=
=&

il
s

=

_Eﬂ

B

i+
_Eﬂ

lojofF Fht.

PN
T

N[l

Hlo

i

Fiasy

stol 7 E ko] o}

1y

olo
)

H

= 7R A 9]

=7hs0k &

@ i

A ol

E

Z

@ AH&"E F5 vl

~

4
J)
o
4

8-

FA AN ALY A

b, wrof

)

b 7FRR ks of of

5|
pul

3

3l Y

=2 B
= o

q

?l A

(th)

B

o

(4) 7] =

2 2

6.7 Ak

—

o
)

—_
file)

FAZ A

=)

—

o

o

;OH
X

il
T

Mo
N

Hlo
<]
Hr

0|
an

)

}

1<

X

(1) 1=

3,

_13_



KOSHA GUIDE

P - 153 - 2016

o/
N

al

Hlo

(2) 2=

i=1}
=

HpE Ao

B E  H o]

3,

5) &4

o

W
H

R

A
ol
i

N

ol

2ol wet

el 47

&

s

(2) =4&7F 30% o©

™
=

.

ol

o

)

Fiasy

sfol of

Z]

w3

W
H

2 9

(4) 7 7}

6) A48 A+, A& Aloll= A

_14_



KOSHA GUIDE

P - 153 - 2016

TE wEsA g AAUS §7]E wE AAse o} et

.
@ MB wE e AARY) Aol o B Aot 2E Fo] YA Helstelo} Ful.

(10) AT WMBE A7) Aol WH Tel 1} o] LRE AAS AASE FEol
R R O R Ry S R 2

e A ste] AddelA WEIL gatad ngtow FAsY ojwal A
5] 13

A FE= Flojof st
(11) ¥B o 2 o] e T wi#e A HAS A FA 5 oF st
(12) B WH = HAHAs] /Wgste]of st

(13 Wng wEsl] Begow Adstel BYT & A& AAY 23S Fo sl

(22) A=Y E olF& F9

(23) SH7IE ALE F OEE ALG FA Tl BEA AT sl B s F
o o

(24) BANTS FA FEAAE Al FFLAGE SN FEol WA
.



KOSHA GUIDE
P - 153 - 2016

(25) 547k &F A BE Thaske] beA 55 WEA] HEZ § o]Fstoof 3

(1) 4dd Bng gas Adste] APFAc] e BuI BEHEE 23] 5ol of

(2) WH o] R B35 Aojup F1E & A Zstoiof

&
30
rr

(3) MaFH Ad @ FAL =47~ weAo] ¢glu HuygHo e Ad

AES AHGaholof T,

() S47b 299 &5 A S8 AAgas] /7 429 AW ALgetelol @

.

-
18
B
M
A
i)
2
ol
otk
o
g
N
&2
L
2
o
ui

(2) 47t AAAG e 2R F3

M

(3) HolE Aol delv7t AAEHE Tbx & Tl wek 44 g 77 {4
] I

2 g Qs Al @A ol A E o ok 7

(4) B47b: UdE AW 23AF SO olFAHE o Wtk

A shefof G},

(2) 77 Sk Edold A BAANE S AHEH = ofY "

_16_



KOSHA GUIDE
P - 153 - 2016

(3) A L F&F A= dd Ay AHFH AIdAAHIIY FEZR R =
2 (345 9, 2014) =+ HAUY-S7Fol =5 (Emergency Response Guidebook
, Mool whel aukekx|of o] AAYE AAF ] WA EES AAFF]oF 3t

S~

82 v AE +H Al gAY

2) tfaAg =L &<l

(3) A 7FEA A A2

4) HZ3dsd B

G) HIZdH-EH HA B/ 55
6) 9% AT (B3 2o AwA, AZA, WY Z AYH )
(7) «d

(8) AP HE. a1 A 2~ H)

(9) ¥ MSDS

(10) AA4H7F A=

(1D P E 45 A=

12) 71et WEEE 8TAG

=

83 WA % W 4B

(1) A84B7 2

it

_‘Yll‘
ES
=
b
uy
~
N
o
h
fr
4
iz
_O‘L
°
i
E
o

(7h) @) shAl Al Adu] Yzhg

(W) 547~ 75 Al SRS 9 F v 79 I8 E
(2) WAAE = F /A Ao g AFEr

(7h) 7F=3A e AR o wel s ow ZFd

(L) Qbdgk Aol ol oaf sFF5om AEdrh



KOSHA GUIDE

P - 153 - 2016

<HE 1> BATLA #d T8 7E

1. KOSHA GUIDE

(1) P-10 (2238 P24l obd A

f
2
N
iy
)

N

(2) P-12 (Ao STt Hadd 7leA3)

(3) P-16 (Rt:=A] Alz=du o] shA] Wx] 2 B3 71EA3)

(4) P-21 (&4t H= a4 kel &3k 71=A13)

(5) P60 (EYeol Wujdu]e] kd el 7eA3)

(6) P-122 (Wt=A] sl 7tAE HAFohs Harzde] hdol w3k 7leA3)
(7) P-127 (t=A) Az o] ehdzsiol w3k 71=x13)

(8) P-136 (54 7k~ AA 2 ZARAA o A 9 Bl w3 7leA3)

(9) P-139 (7F2=g719] nldxA] Wi @3 7leA3)

(10) P-149 (A% 7Anjyle) 7 Ay Bael @3k 7|sA %)

(11 G-78 (Fal-fld= WA= HA R A= sl &3 7IeA3)

(12) K-1 (Falstst=2d A% =0t 2 5ol a3 71eA3)

Mo

2. EIGA (European Industrial Gases Association, 54371223 3))
https://www.eiga.eu/index.php?id=181
(1) DOC 30/13 Disposal of Gases
(2) DOC 75/07/E Determination of Safety Distance

(3) DOC 120/14 Carbon Monoxide and Syngas Pipeline Systems
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(4) DOC 130/11 Principles for the Safe Handling and Distribution of Highly

Toxic Gases and Mixtures
(5) DOC 140/11 Compressed Fluorine and Mixtures with Inert Gases
(6) DOC 160/10 Code of Practice - Silane
(7) DOC 162/10 Code of Practice — Phosphine
(8) DOC 163/10 Code of Practice - Arsine
(9) DOC 188/14/E Safe Transfer of Toxic Liquefied Gases

(10) DOC 199/15 Safe handling of electronic specialty gases

3. AIGA (Asia Industrial Gases Association, ©FA]o}AF] 7~ 3])
http://www.asiaiga.org/publications.php
(1) AIGA 018/15 Safe handling of electronic specialty gases

(2) AIGA 026/13 Principles for safe handling & distribution of highly toxic gases

& mixtures
(3) AIGA034/06 Carbon monoxide & syngas pipeline systems
(4) AIGA050/08 Code of Practice Arsine
(5) AIGA051/08 Code of Practice Phosphine
(6) AGA 052/16 Storage & Handling of Silane and Silane Mixtures
(7) AIGA 053/13 Code of Practice for Fluorine &Mixtures with inert gases

(8) AIGA 065/13 Avoidance of failure of CO and CO-CO2 mixtures in cylinders
(9) AIGA 083/13 Disposal of gases
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4. JIMGA (Japan Industrial & Medical Gases Association,

(1) B ki AFA
(2) E27 o+ AFAH

(3) b= Al obdl FFA A

5. CGA(Compressed Gas Association, 27}~ 3 3]; | =)

(1) G-2 Anhydrous Ammonia

o] B X}

= T v

(2) G-5.7 Carbon Monoxide and Syngas Pipeline Systems

(3) G-12 Hydrogen Sulfide

(4) G-13 Storage and Handling of Silane and Silane Mixtures

(5) G-15 Fluorine and Fluorine Mixtures with Inert Gases

(6) G-16 Arsine

(7) G-17 Phosphine

(8) P-20 Standard for Classification of Toxic Gas Mixtures

. NFPA(National Fire Protection Association, V|43 3])

(1) NFPA 55, Compressed Gases and Cryogenic Fluids Code

%

g]

287

(2) NFPA 318, Standard for the protection of semicoductor fabrication facilities
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7. BCGA (British Compressed Gases Association, & =319 7F~¢ 3))

(1) CP18 The safe storage, handing & use of special gases in the

micro-electronics & other industries
8. FM Global (Factory Mutual Global, 7] = <=3&j H 3] A})
http://www.fmglobal.com/research-and-resources/fm-global-data—sheets
(1) FMDSO0707, Semiconductor Fabrication Facilities
(2) FMDSO0707R Semiconductor Fabrication Facilities
(3) FMDS0750 Compressed Gases in Portable Cylinders

(4) FMDS07108, Silane

9. HFIPI (Hydrogen Fluoride Industry Practice Institute, HF 23] +2%)
(1) New Tank Car Guideline for Anhydrous Hydrogen Fluoride
(2) Materials of Construction Guideline for Anhydrous Hydrogen Fluoride

(3) Personel Protective Equipment Guideline For Anhydrous Hydrogen Fluoride
and Hydrofluoric Acid

(4) Guideline for the Bulk Storage of Anhydrous Hydrogen Fluoride

(5) Materials of Construction Guideline for Hydrofluoric Acid Solution (Aqueous)
(6) New Tank Car Guideline for Hydrofluoric Acid Solution (Aqueous)

(7) Cargo Tank Trailer Unloading Guideline for Anhydrous Hydrogen Fluoride
(8) Tank Car Unloading Guidelines for Anhydrous Hydrogen Fluoride

(9) New Cargo Tank Trailer Guideline for Anhydrous Hydrogen Fluoride

(10) Tank Truck Unloading Guideline for 70% Hydrofluoric Acid Solution
(Aqueous)
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(11) Guideline for the Bulk Storage and Handling of 70% Aqueous Hydrofluoric
Acid

(12) New Cargo Tank Trailer Guideline for Hydrofluoric Acid Solution (Agueous)
(13) Inspection/Evaluation Guideline for Hydrogen Fluoride/Hydrofluoric Acid
Storage and Transportation Vessels
(14) New ISO Tank Container Guideline For Anhydrous Hydrogen Fluoride

(15) Guideline for the Bulk Storage and Handling of 49% Aqueous Hydrofluoric
Acid

(16) Guideline for the Safe Handling of Packaged Hydrofluoric Acid Solution
(Aqueous)

10. HSE (Health and Safety Excutive

(1) HSE, Safe Handling of Chlorine from drums and cylinders (2nd Ed),
1999 http://www.hse.gov.uk/pubns/priced/hsg40.pdf

(2) HSE, Monitoring Strategies for toxic substances, 2006

http://www.hse.gov.uk/pubns/priced/hsg173.pdf

11. 718k &4%kd EoF 713 A A

(1) Stanley S.Grossel, Daniel A. Crwol, Handbook of Highly Toxic
Materials Handling and Management, Deker, 1995

(2) Howard H.Fawcett, Hazardous and Toxic Materials: Safe Handling &
Disposal, Wiley-Interscience, 1984

(3) Ashutosh Misra, Jeremiah D.Hogan, Russell A.Chorush, Handbook of
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