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AYPATFE B3 F8 AAES =&5hd o2 2t

O A3 A=y FAFOCRE A= PSM At AFGAL =3 1A Qo]
G-I EZES 74 £ oAl BEAHES FEot= AFdA o R et
o g g Aol o}, TAHJMHAAEE +3staL Y+ EU, F= 4L v]=9]

X

O PSM AFdAT &4 9 8324 (20064)0 A= PSM R A 9] 24 d
A& o4, Al71, AR W8 ol it SaetS AAIskalal, PSM Al
T WAS QR B @ AARRAY 7, STANAARLL o AlE o]
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o~

A8 et 9 AFFHINE 23T PSM HaA 2Hdat BE 7

AT AA AT

O PSM A= A&t 2 et 5ol digh d+201189)4+= &=

A7 & 7IAE A AR HF A= A4S

afste] PSM A L9 g tiio] =3t &
8740] k.

O shhAbAL o5 #fet S8 B=(PSM) Al AAEE vH(20149)
of =9, PSM EIilA 22 EstAY By 249 FEivF B2
Aoz Yehdy, I A3 PSM EIALE 4= <Ql 2H4go] o]Fojx 1
A Y QbA o] REQGEA] Kot AAAR] B, & A

o & =s< FA Xote A= Yegt

H
(20169)° wZ=ZH PSM HAERS] fol-AFHS At 7HA9
NFPA 984, F8 Qs 7129 F AFA, 47129 - 9F
Ao 508 JLESI9, XEZHOE NFPA A4, NFPA E9HHA
A&, 348 54 538F, 78 5499 55484, 54971 5% 5
85 S7THA R &5t geEH] Fol- 88 SHERE Syt
ot o]& &°f 4ol 514 oS 1YFLE EFRSIAL, 414 o4

o]1 504 olst= FUY, 181 404 o5t AYFor BFFILh

on

6) APe] may =4 P4 = TYEAH SIS x 10 + ATLEH SFHS +
Ar=s4d SEHF + 718 5493 + 5471E8E ST + NFPA 34
2|4 + NFPA B9H8A4 A4 Q8- A4S LEstact
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HiAs Az, AAL 9 olRHHE F
= 32242 371=2= vl EU, 9=, 4& 52 = & A 7]

3%, OSHAERRE 7|49 PSM +& & A& st 3o

, PSM & A3} thgt oFARE ST o digt BaiA 24

BA BlAot= Ao=, A& HAF 5O 3

Eo} Qltk. EU= 1976 SEVESO At o]$ Zetdae] AA-l gt A
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£ AA SEVESO III A& AAsto] sty Aot =2 COMAHE =
dstod SEVESO III 7l & HHF7) & 7= 33to] 3t 8-S 2
StAA COMAH 20152 7l1A435F9ch

J

7hH EU ME U4 AFIEQ| Directive

S9H9] SEVESO I Directive(Directive 2012/18/EU)= YIEZ U
SHALL 9] Alofoll et XM ow A=dy} B#AH F8 Al AEE
Ao gk 2 AHE 2012¢ 7€ 24¥ 59 AL oA TRERHYHT.D

SEVESO IIT AA-e Ztfst AE wrajsti 93-S HAisleie AL B3
& 3tk & EU =7k S ARLE Astal 1St Akart st et

At FH| 9 3= EAASH] A6, =7 9 71 AN 22X 9
7} ot EUS] AFY EE= SEVESO III Directive Ao 3E A&
Aof #SE AAGS 26k ol wollA B 23] ditt 485 W
Ll

SEVESO Il 19768 olEz|otofA &4t SEVESO tol&4l FEARL
2 QIS AdollA HEEeH, THMART 9 PHAAFIE et A&
Z=8F0] QA

E
J9A e B8 YA WA B ARSl BEE AU, Ao

A 9 AFEEY o OE B8 FA= FScke =4 % B4, F
8 A} oM} A 9 SEVESO QFH K 1Ajo|t}. SEVESO IIofA ALE=
w3 - AEAH 9 ASS ofet Zo] AA 27HA 2 WA
® Lower-tier(°|s} LT): A& £= o] BAE AH=EY &Y dA#
o]Ato] B2 =& A]

Hl
Oc_;ul;," ﬂllO

éﬂﬂﬂ 'lﬂ

o

® Upper-tier(°]st UT): A3 AHEZ o] H/3E A|A
AL E st | aststr] s Hok o A% A7 &

ko fr
o,
Ho ot

fiE!

7) 7129 SEVESO II Directivex= 201549 69 1Yo HX
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SEVESO II¢} ol AHof| mE A AAel Het ®d2 fled, 4
Ho digt g9 A2 % AAVIE 52 doste Wke g A3o] MAHNU

o,

Lh S=2| SAPALD oA =

20159 7§ = EU SEVESO III Directive®] 7§Ao] we}, thZFolA A%
Y= AEINe} A= sl Bt We2 A3str] #si COMAH 20158
W45ttt COMAHAIA = AASH 23 ¥ HIFHS 7|£ 92 SEVESO I1I
o] LT, UTY 2AE &85t &3, ol& 7|I€22 53 & ¥, LT+=
MAPP(Major Accident Prevention Policy) 2Hd ¥ A&o| tist JF+-&
AABEL 9lo™, UTe MAPPE AR IAME 2, 54| o ¥A Al&st
= FE AABHL Y. AlEEH e ARe 5% o] EASHA| gL, A
P77 2o A 2ol A9det obd, E T80l TE AFH
b2t £AE 2 2 A9 FAS A

T3 LT A #EA=49] 87%0]
= floy, AFRIES] WEol Bagjt A9, MAPP A
MAPP 24 &2 o33 Zth. @ Organization and personnel, @

Identification and evaluation major hazards, & Operational control,

O_u
O_?[_‘ O_L:
>,

oy,

30 ¥ rsﬂ _I

£
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2
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e
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@ Management of change, ® Planning for emergencies, @

Monitoring audit and review °]&3F J= LT, UTLt 55 AfdolH,

UT9] HZo] 24 9 A|&s||oF of= Safety reportoll= 97 HA|H H7}

7|%0] mpEo] Qlom, Fekd gAY HrE Ushd o33t 2
@O DESCRIPTION CRITERIA,

@ PREDICTIVE CRITERIA,

® MAJOR ACCIDENT PREVENTION POLICY(MAPP) AND SAFETY
MANAGEMENT SYSTEM(SMS) CRITERIA,
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@ MECHANICAL ENGINEERING CRITERIA,

® ELECTRICAL, CONTROL & INSTRUMENTATION CRITERIA,
® PROCESS SAFETY CRITERIA,

@ HUMAN FACTORS CRITERIA,

ENVIRONMENTAL CRITERIA,

@ EMERGENCY RESPONSE CRITERIA,

COMAHO)A Ao dist 7|22 7|12 4|, AlFAy], 182 ‘1549 AR
= Regulation©] 93 UT T+ LT7} B Tier A¥] 5 37X 2 B/l
AUTE. o] &0l wet 7| Aulo disiA 5o g §14 A|lEsteE stal
Aotal k. MAPPQ} Safety report +4 845 EWH PDCA(Plan, Do,
Check, Action) GAERZ &Qls] & 4 =t AP R} THARE F
olstal A &A1 g E IYE HPPst= AS Eels] & 5 Uth
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H 1-12) PDCA A0l @E

)

MAPP2} Safety report 7|1& 231

T= PLAN DO CHECK ACTION
- MAPP Aims | - Roles and - Active - Review
and Responsibilities Monitoring - Documentation
Principles - Resource - Reactive
- MAPP and - Personal Monitoring
SMS Performance - Investigation
Objectives - Worker and Response
- Senior Level Involvement - Audit and
Endorsement | - External Review
Safety Organisations
report - Intelligence
Gathering
= Internal

Communication
- Priorities for
improvement
- Procedures
- Management
of Change

Ch 0j= PSM Hx

n|]22 PSM HIA A& 927} gtk Tt o|diAlE Brlw Qluh x|,

OSHAA Y84 H7T ¢

OT; i

Il th._ =
ogh

o K20

A4, A% 9 HeSetalolA Y Al

£ 85t e, 50 AFETF =2
N} ArFAgol ARt FHBH R HIAE AESsHes 785t
, PSM A& #&(Self-management)S E A5
A 50} AHo g2 AFAAo| Fafpstal Ut

FLA4LS AFdRo] ALF o

F= H4l, 2
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o, JAS oA =W 8 918 949 9YAFL Zo|A Hr} olzdt A=
T HX HEE CCPS(Center for Chemical Process Safety)E 59

PARE FEoHA olFL & J=E WL EFsI

PR H= tier 1 tier 22 FEE I, &Y

tier 13 2= HSolA SMEESE SHMAARLL £42 S5 Akl

JA ALY 152 FRHCE S, tier 33 4= ZEAR[O] WFEE

&3th o= AMAY] e AlARISl FHokH

|55k, AL mjpu|= IHoA QP-HALILOA] T =
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b e
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rulo
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e

ol
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i
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11T

AEW e APAIIE FH AT BT DA T 3
29 Wor} 2L AT et 2 ABAT 719 HEBAS T et
Yol ARE AL FHTAARS Y, FAEY +5 YA, Ho|
g 54 2 54, 3R 5 olgl JhA R 3Pk TS AT We
B 52 At oA B 12 UAY FES A2 BE
9 EAGHSE A% AAZAAHS 48319t

tier 19 FALAATE H 5] ARE 2E 17 BHY A% A
(LOPC)old, tier 2= FHTAATE] &L wsf A4S ZH= LOPColTt,
tier 13} tier 2, B 5% 7% o4 s} A4S Zefshe AT 2@
o2 A FEAIE TAT. ter 3 AAFY WE AADo] G 9%

2 yehe, EHE S0 get 7120 wE Aade) o 9 Hopie
3ot AT 7158 M 4 UEE Ak ter 45 WT A2H B
AR BEES WG Bk HYAEYL FPNEY] TS T
Zot.
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(B 1-13) PSM M3l U SsHX|E &
Malix| SHIE
- OIMIHM &S, XY 5 2 M| - ZOMEHALL, S-EAD S
QX M5 =X TMotMEZ 73 A =X
- MTHEOI Q0| [ AL Ol &5 2 | - 24 2 AT 59| 98 24 Z712 0l
HEIHE AH| ZAF Y HAO| A|AEIO| X|&k5H= Ofjgt 2 25t o5
AREA=X| 05 SOl Se]
- HZATE|T MAE| $EE=X|/ - 0|0| A4St SCHAHSHAL O CHEH Z Tt
QHWI 7} MEGI £l U=X| G2 | O
- AZESH AP HOl| RAHEQI 2R|E mpof
T2\ REA MH| 2F AS0)| TSt A
o8 S0l
2}) OECD PSM AIX|HE
OECDOA &= AFFdA oA 9] stet Adulo] I3t T S5 AYT =
Aoz AQARAXNKE XHS AAIAL. F2 AATHAEE ojLA 7
Stal ARESl=Alo it Zlo]=8t0lS AAISH Ao 2 AEF Q1 FA AT
£ AP & Qe QA4S st Ak A&ttt OECDY SFA R AX]
= Ay 9 SYPXE7} ofd, s A1t AAARE ARSI 5 A&
= A4 YES EE b 27S T3 e A0 = o]d) of i met
S olgflote o AREEHI, ZIAHE AA oS 5o aTAHS ATEE=
AoR AR WY THsAdE E9EA, B AR HAsiEEE Q1A =
3 5ol Td IFS sl =AE SHot= A Ho|tt
OECD SHAEA AAXHEE HAAst7] 3t 7THAZ=
-1 stepl & Qb AR E o 14,
-2 steplE F9 T4 EAQ HY,
-3 step ZAA|HS}F TH WjEZA Ao,
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4 step EE AR} I WEYA A9,

-5 step AmSHI A# A Hil

-6 step PH AR O] Aitof Tk X,
COPAEFO 2 7 step> QFA AR BILe} 4

oA GAE & 7Iel=FHAS AAISEL U

Felelel ARole B YA} SUHA GO, B OKCD
PSM ATAE 5 §4 AEs SAEche, A A%, B A% Sol
A9 U191 Y AT AR A 9 TS I 1S 48
S Y8e Wil d 289 Aoz wpuuth ofF B, A4 AL WA

5 BEAY, 9T B2AFEA] e Fa A A48F Folt
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He A= FAF A=

HrAEe] AEE 7 Ut ¥ie 7o A% 71Ee £t
o, FAARY Axrt $YE RE F7hY A2PE 2

g &2, F9 1A, AAE 59 FAELE olFA QlaL, foFs)

SHME 1M o= SE(EV)
_E_ o — L u =
T (PSM) 1= (RMP) (PSM) COMAH
Clean Air Act
1 AP0k 74 11209 29 CFR Part Seveso Il
(27| 2R) 1910.119 Directive
(&)
OLXH 42} 023tH4E5 X
| BT EAT AN e A [HEdR eS|
sl | B B R A | NnnuE g8 | EPAAN | LS
15| &0l MEAAL RMPZ 50l v
- s
0[34m 7} oHaL 712of <fet R L=
@ | e M mz | olaye mop | HESUE)
] e (£|A5H0]1 5])
npreg | Mo rOi@sE
E‘D—:‘ ;§;‘Dﬁ' sod ™4 AUS A AS
(eLss
oM 2 Fof- A=
K| SALE NVt ey, XNgetE olo g, MIA
PN A= ME =9 HarHe, e LAA
o= HERH 5
HO
HAC
VIS[ES U2 of54 (50| BHH I[oYs!
ILI0|E)
NN 1996 19904 199244 19824
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1. Oj= OSHA’s PSM Standard(29 CFR 1910.119)

D) "l=9] SFSHARL oAl =

fl= W Slshataedt A== 27HA R FAdE0] 9lom, wls OSHA ¥
EPA7} diEZ Z717]@olH, dg 7]#2 PSMIF RMPE 7|Hto& o= Y
shehEd #4 ke AE 28EE V&2 51 Uth

(E TI-DoA 3719 W& 2ol vl= PSM Ales BF 718 F=9] A
AHER 2Rl B BuA AlE oF7t glon, ol g rte] it o g
Hojglo] Q1A k2 Aoz FlH) vyl ul= RMP= PSM AlZeF FAF
SHA &P glom Ax 8 QHYES (FE [-2)9 &t} g RMP A
o= AAL @ gRlo] o]FA = ALoE njetE it

(& 1-2) 0/ RMP(EPA)2t PSM(OSHA) 24 H|u

No 29 CFR 1910.119 40 CFR 68 Sub—part D/E
' (PSM) (RMP)

1 | (d) Process safety information | 68.65 Process safety information

2 | (e) Process hazard analysis 68.67 Process hazard analysis

3 | (f) Operating procedures 68.69 Operating procedures

4 | (g) Training 68.71 Training

5 || () Mechanical integrity 68.73 Mechanical integrity

6 | () Management of change 68.75 Management of change

7 || () Pre-startup safety review 68.77 Pre-startup review

8 | (o) Compliance audits 68.79 Compliance audits

9 | (m) Incident investigation 68.81 Incident investigation

10 | (c) Employee participation 68.83 Employee participation

11 || (k) Hot work permit 68.85 Hot work permit
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No 29 CFR 1910.119 40 CFR 68 Sub-part D/E
) (PSM) (RMP)
12 | (h) Contractors 68.87 Contractors

13 (n) Emergency planning and
response

Subpart E: Emergency response

*29. CFR 1910.1199] (a) &=2 Application(Hg H)Y

PSM2 3eE4dE Fgot= :
ARl A Al AAA G ¢ UAEE Sk HH0E A7t YA 1
U s Wt A olFof oln] FA4=EH tiet ZEAY k& 7129
CFR 1910 Subpart Z)°] A=l &F=L dem, 71 9 29 CFR
1910.1200 (Hazard communication standard)olA] YdEZ] ojst A
A 1A E3F A A E o] 1o} o]# 3t FATro 2L rA] QoA HHAY
k= v B ARLE AlEst]ole mlEeh FEo] QUelH.

olo] Wzt 57 A5 A W 199 E49 FF H B 5o= Qs i@
AE S Qe st 98 4R R Z2AE ES5kl, OSH Act A5%0]
A Q5t= AMEF YRS S5ES 5] At MiER =71 1E0] 34
AL, o]t FA/MHTEE | et AFARNE ¥, 9] 59 7|HolA &
T AAA FHZ AF=E o] AT AU

u]=k OSH Actoll whet AMS H= 222 29 CFR 1910.119914 AA|

Sh= 3A/NATHE ol sof shH, 3®MAT AA W et &5 87
At olgst7] s AT ZEAE Y EE ke AgS ok g
o BRHARTY 24 ol AFe AZFHAVAWIL 5 2 L 59
7] 919 2RA wE ZeAtet gost o5 odg wEA FHE
staL glet. ofH] %LH chget 04%@— Eoﬂ 29 CFR 1910.119] @& At
A9 W GRARE tett ARATt AP AEe 2 Ao
£ 745 2/NES ST

ofr
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2) ] PSM #4484 E F8 Y&

A 7|63 viet ol AYRE FHLATE AZ 282 5 5 7]
F2 WED 224 b ZRAYES o kol Fosor ek AIF}
BT Ah £PL Aol BSOF T AL che Lok

(1) 2H™AMXE (Process safety information)

slsl 398 99 - AT 34 AN L 34 71& 5 o
Aol gt BA 9 SAEE QT

<k

A AHH

- EAMAEAXZ(MSDS)E EdloF ofH, MSDS= 29 CFR
1910.1200(g)ol Al #4335t Wgo] =g

b. 34 I 7[eAZHE

- PFD, A7 &%, HAARA 59 #st A=

il
H
i

c. AH] #H HH

- 8/ Au] A&, P&ID, Electrical classification, RV(Relief

Valve), 4AE& 9 F& 5& =3

(2) 3 AM H™IH(Process hazard analysis)

AH] Yof] 12/ = AY 2UNA 295 E fFol/A8EE F&, bt
& &5 S0 22 A A 8RES Teotstal sig {18 d=ol 9Jsf o]
4 5 e AH4Y 4% 55 EHE ZEANA vE 5= s 9TFE dS6l
= 94 B7HE Ale

o|F {5l AT 849 I} g Y 840 o FJF= U= HY
4 ool e W 2R £, 3 9, 24 olg € 34 EE 5ol ot
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el
l

ol
[e)

AF=E B7Istal o|F EAISFsHoF gt
O B7F ®Y : What-if, Checklist, What-if/Checklist, HAZOP
(Hazard and Operability), FMEA(Failure Mode Effectiveness
Analysis), FTA(Fault Tree Analysis) &

378 19 B7HE BEs| &95kL, °f
7] HI5iAl o] 9] AFd(Incident)e] &3 24 (RCA 5)= &0l Process
Controlo] A¥jE 4 Q= Aol wet op7ld 4 U= 23t /14 QA
(Human factor) 5& 93+ 118jsfof sich.

olgA A4 ¥4 B7HE EUE 9 AWE AW, dAaH 9
HG O8] 5] A W =L ol ZEASONA HEs] ws/tuE
oo} girt,

O 934 "7t 27] : A 54Ul Review EH7}

mlm

Fo 374 B AT AFS 2

(3) ™ HXtM(Operating procedures)

T4 0 A</284 B4 B4l A 2 340] g LAWAE LAz
ARE, 4, 75 ), EHS BAY A7/BIAT O BAY TANT
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7E e
1) BY HE AW X7
2) B4 28 =7
ox-||_-_|-7;” Azl 3) %Al %XI_-I }—Ij_-l
2H +8 4) HiA X Y HIY H X7

=
1) S8 =2 0| oy 21 (2, Y setting alarm S)
SHHE Q7 WO |2) BY O|SHAS o] UB RAMMYZ/EX2S
SHEAILY Z8h

EHS A& 53 o] PSM w4 574 W =4 &at ¥&s|

% Agsfof . 34 24 #9 sHd 24 AA e SR H2
L5 BA|F ook 5tH, A H4lsh #e7t Hojof jtrt. ERt TIgA e
A A FAAO digk 224 59 olsiE w7 f ws-Td 59

Fo] Agslojof G}

rﬂu:L_x-E

ﬂﬂ

c. 75 A 9 HAH(Pre-start up safety review)
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d. AH] A& (Mechanical integrity)
- 3 =9 TH JAH 283t 77|, HegA] T Au] B2
H]F o] AA AlAo] met A& 2 AR E Q=4 ST 4+
AA/2ALE sHofloF &

h. B]AF ] 2 tf-3(Emergency planning and response)

- 29 CFR 1910.38 ¥ 29 CFR 1910.120= =x5tH, AqFE +

oS AL TSAR Act ol WE WA S 8% SOl o

o
o
A SHERA, ZYA 5o fE BeTAL =

L

rdrie
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i. 1748 &% ZAHCompliance audit)

- n]= ) 3ot AI=(OSHA 29 CFR 1910.119)9] #8-2 wh=
A A W 2= Al oA fIgE4o] FEE o] Q1T
A FFS vA= SHAAALE ety Yo AR W 33
AT a4t FAH AEE H7HE T o 22X € LEAYE
ot FolotA =HojgloH, TAMH HAH LE FEE T2 &
22t EA Al SStes F783= I3t o|FA +HE Mt
A A7F ANE SYE=AZS OSHA 29 CFR 1910.1199] wab =}
AAR] 178 = TAFE AT 3dnttt AAJst sig ZHAF A PSM
7} @40 et AE AHE o|FP=A| BUIES ot 9o, F
o= HF714o = o ZHE AAHESE 37| % gttt 9

g @S G Aol ofef ARFS sk Tt

B

- B0l wet A" 2R 3 Zso] AYE EFEeA AR

- A% £o3 BEd A%e WAse BANe T s m

§HH EPA9] CA Act ¥ 40 CFR 68°] =zt = AERMP)Z SH3s}
TE st glon, g RMP= 34 5duith /IYESE st 9771 Rojd
ot g AYE ARiRlo] FHSIEE FANSHL old] St &8 7 &5
A A gelstar it

= PSM 9 #e] tiA 4= =W PSM #E #E] oiA 249 A
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stoal & 4= Qloh. ot PSM 293 #Asto] mj=k OSHAE S-=ivtet 3%
A 4 PSM 53 28] 29 CFR 1910.1199) w2t F3tAHE o]
EE otdA ofd €5 A A8 9 2 Ay AHH EAE BE 7

S0 2ER A4S g E4o] gltt

rid

71 o]f+= EPA?] "CR Act Ol sl sig AFFA2 A HAFE] Q] B4 ]
4 -3 A ol 283 FEE AFSHEE Notification?] oJF o|FZ
{9ty flom R OSHAE ARl IFE SEAIZIA &7] s EPAC
AEd AAFY ZHE o] &dl= AoE stal g JEE HYg HiA]
£ A&t A2 a7skx] gA =HAo ol= CA Act Al112XR(r)oll ==t
1996ARE EPA°IA At RMPY thifo] He AGAS @AE=E RMP
9] QFAGS AR THEo] EPAY AESHESE st 917] wjEolt),

3) o] OSHA9 7= 4

7|20 R wla PSMO] A J AAR B SIEE ohal Qo o,
A W 34, &4 5ol ot gt fE Aol e AR, AFE E
o Afs A A, SEARS] ZAgo] AT AR B LY Aol o
AGAQ HHOoZ &9l& o|gstal k. CPL 2-2.45A(PSM of Highly
hazardous chemicals - Compliance Guidelines and Enforcement
Procedures)ol ™2t Directiveo] W2} OSHAS] H=o] AFAAZ HHEst

of AES Hd], 4E e et go| BRE 4 Utk

=
°
-

a. Program-Quality-Verification(PQV) inspections
- RS 03 ARse] W, 45
b. Other programmed inspections

- PSM H4 AFERVEE ddske A2
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c. Unprogrammed PSM-related inspections

- PSM A RS BA WS 4

d. Responses to accidents and catastrophes

e. All other inspections

- atHog 919 471X we] =Rt A,

A= U AARE vlE AARE e 224 5, AvY 9, et

=4, F=ol4 /\h—i =07 AEo| AFH 34, AH EPAS AHE, 1A 9]
= g}

4) vl= PSM W&ol digt /A 3

U= OSHA9| PSM EE-2 19924 59 269, sHd 712 & &40 o
gk FAobdwe] #E 29 CFR 1910.1195 A=ste] FAIHE7T 22 91,
20229 94 20€ § 2771 M2 ofoltjolE xtget ¥R Ads AE 0
o FF o 29t AA E e, dS A ® BES 5= AA HF
Tl WAE AR ddEr, MEA MAE 7HsAol 9l A ot
2t

© 7% AFI] g PSM B o 19979 FHEAHEAHT]

S 50l PSM w4 Aol ohy et H2 (20201 9 20%) OSHA
X 7kd =29 o7l AFAIE gt PSM W HAIS Al

ZHoZ ARt
@ 94 9 72 A3 9 Au|A Hf 7EA A]Fo] HSE AH[A ZYE
HABIA oY, T FHET 5 A= F2ES FFHoMs A BT 18F

O g 4ol HEF AU
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® A% B 71A FAAA: OSHAZF H|& 71 B49] 45)0] ojgL0

2 s, 7]& <t PSM e = HAEG oY, T 4 At
@ ¥FAol w2 FAF fEA4E 7HAL Q= £ digt PSM 3
2 HY 9 93A] & CSB(Chemical Safety and Hazard
Investigation Board)w= AAFHOIA A0 FerEdolx|g, &
L 7] 53} 33HE A], EQFA3l AEE AHo|E|HA XAl A1

L=

7b dAgete] met, Wk shekEdol Hiet PSM tid e R ISR

i

® PSM EZ 2 A JUlo|E: PSM E& 22 A0 19Y oA &
o AnEA AW, A7)E, B4 L AR o) B ARe AT 2
B BEE %E7] 915 771490 AeelErt RS AoR W

El o

o]Jo.
=

® PSM & 84 F71 PSM B2 24l o] %57] Asf, CCPs7t
et A 7IREEed A-A(RBPS, Risk Based Process Safety)
Oﬂ/\—] PSM T'(_):Oé *11—:'/], X]_—E’ %]7]754' 73%}]_ 7‘5[]5/\"_—5(-)]_ lg‘% E.@_

LY

% PSI(Process Safety Information)

0= PSM EZ HE0l= 1471 @A7F ZSHE|0{0F 6tH, Ch=at 2Lt

OZ2XO| F0f, @PSI, ®PHAYD, @2™ Hxt, ®=d, ®=z89H, @/l ©

oI HH, ®MI2, @B7t XAS7L, @HE QA 2|, MALIEAL, @HAEAE

2 XRX|, GAH HAL @F 0

0|5 PSI= ®lglet afetEd, 71e & HX[0f &t H0|E=, PSI #80l= At
5 +

oA b= 25 2otdl, JefotH, & 20|11 2 U= YH=Z MS
X

1A%
jlas
[
o

nol
b

O SiEE Ao et 2O, =4, 518 2 o, HSY HolH 5). @ 7|

1) PHA(Process Hazard Analysis); 33Yd &4
2) MI(Mechanical Integrity) &*]< 9}7\“3
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ZAMFARZ(PS)DNA RAGAGEPYO] tidt Ho|lE ARFS 3
1 94 grh A= FE, #2329 WA 5, 4 Ao £E% o
= H E

E, MOC(Management of Change) °]¥, HIAR} = FAA4A
Ag SA J8 4 4 HJE 9y 5 AT

RAGAGEP i3t A9 71345 @3 PSM EFo|4 RAGAGEP &
olo] PSI®t MI 84F AHESt1 9. RAGAGEPS A4, A, PSM
A4 9 HAE 5o EYA &8 oy, AAAQ] PSM EFo=
442 8ol FoEo] YA FF. wEtA, CCPSY “Guidelines
on Mechanical Integrity System(2006)”°] w2 A ojdt € Q 7} Ut
L 9ol 912, FA= YutAol ASME, ANSI, NFPA 53 722 AR
Al 44 9 #E 5ol §A Bests ZE € 78 A4 Soll ARy
A QFAGO R E8EI S

AAAYg 4 7|1 Hdlo] 2 FAE JF A0 et PSM EFE BA|
A G oE: 7|5 ¥}t = AAAE) ol 23t 7E EEE 9E
o] g g /S viAsHE AR JE7F PSM EE T2 W0

3) ol&g, VIEAE A%t PSM EEO| Higt HE AA W, HEVIEREY, S=aET]
SR ATY,
4) PSI(Process Safety Information); Z3AFHE

5) RAGAGEP(Recognized And General

o
Accepted Good Engineering Practices):

ly
AAY ol Bago] digt L3t AHE =Ysta] APER sh= AW (TI)
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+ PHA 8471 Qlov, Bgast Al JE7F ATHA =, @9 PSM
3 EPA EEOME A 9 A9 B I7iet Idd 715 Halo] e
@Al tigk o-§ % S°] RMP, PHA 5 EFEo] A .
5, A Ado] wE AgEA 59 FHok AW 2 ZAFARGol gt F
Az Be 2934 ¥4 5ol tigt AHo] vREH] A )

X e Z2O-RMP) 722 Ol 2EE23H(EPA)S Q7= H|QFUX|
B OOHEAO0 TE HELE 1Y RoMEES A8dt= AIE0 st fie
2| A2ls Zotl, alid Al2l2 5E0 EPAN RMPE XMIZoH0F 2.

X SBREFA(Small Business Regulatory Enforcement Fairness Act), 47|
0| 8= Olalotl E45t=Hl, =35 F7| floll YA M=z2 #8222 OSHA
Y otliel XS0 BAE (BAIYE et 7 24 T\l A, B
B OHO fSH DI S, ZHE SO KFAIY, FAT(Q R0 TS 2401 S
OtH, OSHA 9| HMete M2=2 X|F S0 et 233 | 33| A, S47(Y
CHEERE E09)

@ A8 F= A4 Sol dE TAUFHEA 9 AW EPAY
RMP #23 wpz7kAl2 OSHAS] PHAC] we ARESHA| e Al
of SHE PHA NFE B& AR EHY +F Bt 183 34
Sofl djsh TAHL Aol Bag AW PHAYE AFA F Ex
BAH Bl AFHT A ks,

@ & qAT 71 dit Fdol ©E PSM 84 5 PHA & PSM
A8 AFdAo| tigk PHA 849 YdHol= STAA(Safer Technology
Alternatives Analysis)E F=3J3ljoF . }A|¥F OSHA= 43 5t=
A, A% 183 35 2A] Y 5ol tigt FAAQL AR o]

A& FEstr] At Bt obARt 7)e fiek 5ol &

gl %l Q& SHAYE, EPAS] RMP 3]

o= A84 SHA A= Ted, §44, HA AgZ 7He =

zaa ﬂm

6) 19909 HI7|FAH 7igt A 112(n)°] AR AAE
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oot

AlgYslal, upR|eto g2 ALS|A 9 AAF Q9 5 1185t
7] ]_,Hoﬂ _‘_:'_Xq O] oﬂtﬂ'o]- ] ]o]—_]__ 9}\%

2]

OO

® PSM Z2AlA g WY 2F: PSM EE AL T Au9

64

FoSEEA/AR 59 1§ Zdo] Hg HF 2 AF 5ol PSM
4 E2o] ofolx, 3eEA-E AMgohs AH|9] Aol 1ol wt
2 34 A2 59 FAA Ago] loer g PSM tiAte] ZgtEojof g
AAYolF F Alo] 59 24= 34 ol tiet PSM i ofF 2
% Qo] ofm, FA QlEHolA AHu] Fof FAHH 19F sshE
Aol tigt ==& 59 AHLE dsly] {3 BE AHE Itk (9, v
719] 374, A9 34 5 AH] 1%, E= 98 72 Qg Aln
758 S)

PSM EZo] MI 849 & #H¢ I a3y Ml Ao 6714
F39 Auj(aAl], HAE dudAE AGA, HAE 4= A
olZ], WA7] &), TF Et IAHR(Tolz AAH, 72 L &
A AA)7F X EE A= lont, FHMH et Fa *ﬂﬂl
of tigt fF 9 AR o] BAHCRE ZFE0|A] 5. wEtA -
g7 dist Fol HA.

ZFQ Al FoJ7} ZIAEEE PSM EFI Uit AA £4: PSM &
ol gk g9 oA dEhb)el 879 HY F7 AR, olE B,
PSM ZEA|A0A HE 230 HE&E 4 Jlow, MI 840 ojd A
H|7} ZgkE|ojof sh=x]o gt =3 wHAE Hd9o] € 4 s
Ay Zgto] gt olSE Eol7] ¥ MI 84 ”éé} g dA Ml
4+ AR 23S 58T 4 Y=
ZolE)E Hlojd Aul'= o3t “Fag
AL AFEA &2, Ml 84t AL AAF SOl st £ES PS
of Ql-&sto] HASIL Gl
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I U9 SRR HE SAF HE |

() H‘l%ﬂrﬂOﬂ 3t MOC 84 &3} PSM HEZEJA MOC 849

ZAZAR WA 5= ZASHA &A= QE, dl4k 59 ®H

74011 ol FFAE vlF £ Qe IFE MOC FEolA ar=sfof
= ARt

AAA Y v Ag BAYS 2ESIES B & 84 WA &

3] PSM EFo|ME= A v ZRA] 9 S =gt &3 Qo 12

2t FARAS 1AlE OSHAY ¥Z #4& E1 9, wehA, RMP
29| EPASE WRRIZHAI2 OSHAR ERL, @A 9 w4 o33t A4
4L 8ABIES v die 848 AT ACE ARL

©® #FAY A HIZ T 22X o 24 Foff -3k AISAH
SHSWA; Stop Work Authority)< AFA%l
EHX—] og f(HEH‘E]-Oﬂq— on:l } Lg] 74001]L L x]
Fojsielon, & o AFAAY Aol =
URFA Rl PSM 21| shte] 348 XTSI Fot=
o|= PSM9] Qkd E3tof| titt AWHE SHAT= Ao=E
5 7 L

95to] ot W8S &3 RE Yol AAGEE 7}35)s}

X
9,
I
22
2,
0,

l[‘

o
ﬂllo l

T

ol
m\l
10

)
1:110 [
lo

oL 2 8 ot M J
rQ e Hi

o oy
N

@ AL B A], 2 AJAEHES A ARLRA 84 % RMP 139
gt EPA XX v R OSHA= AH] 1ol wE Aparo] tigh
YRE ZEAAEA(RCA; Root Cause Analysis)& 43 28T &
AL AQAotAL U, SHWHALL Bl ofa ARaLe} #&ste] OSHAE

A=A, RCAE &A%t st ¥ B +71
FsfoF sheAlol digt o] mhd o} YA b=

@ ERAF 717 & FAE 879ER #E 94 4 A PSM EEL2
3dnitt FARE 295kl QS LY 7 ARE EloR sk,
A4, A g A, B PSM Z2 033 HE o] 4o tisiAs

2
(g
=
@)
B
05
L
o,
el
o oo
_\'ﬂ, O
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#E FAo] gL, RMP F2lo] st EPASF ubx7kR & OSHAE PSM

B2 QFAGS 23S AS AR 9l

@ PSM 874 S5, A € 319 &3] € AA 5ol J8st=S
. PSM EE Qo= OSHAE ZE, UaHA, 3t 59 £ ¢
AA So] =3t AHES vtoks AS AlSh FA PSM BEo= &
Azl oAt AFEo] &

® & 713 HA9 Fojd BES 7|HeZ 1910.106 € 1910.07 &
go|E: Qlskd A EFE(1910.106) L AZFo] ulgA EFE
(1910.107) GdlolE Ak OSHAE 19744|°] Ao 2 #H AES
S7hstHem, 1960 o] NFPASH -2 Ao dfs &S 7|Hte =
ol AS FYotds. B AT Q7AYo gk Aol AL}
TEolA glon, AET 4 = A Fod EE AHL 7He R
Adlo]EF]ofof .

@ AUjA]del PSM EE A& AY AF WHH: OSHAOA= “4wf
(retail)” Ao digt AFGAS PSM EZE thAo|A HAISEI oL,
d AW E FYeHA] 2. o 1Y sletEAat e AFAE Y
o] S7Igol e, e g “Ar AR thsf thd e g xdtstd
stou, e Mol 714E S, SHARE PSM 7|&ol e B4
dXYot HlE -85 AAE Zdch= Aol et 7]12to] ofd, HAY
o] AR T 717 AMFAS. ThEbA, B A ARl Z3tE
H, PSM #Z AAE 7480k &

® 1Y sehEd gt AFAH HAGEA s HE dg0] gle
PSM EZ): ‘949 PSM &4=0f 35+ A H(CPL 02-02-045, ©]d CPL
2-2.45A Ch-1)°]4 PSM EZE Hgs] stHA, OSHA & A9 3t
e A & sE= AME BEE Zo|EERIA A sEE
He ZAsHA] 945, (B2 117HA] et dig 58 A%)
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OSHA= CSBO] ZAMA Br5fxl vieh o] JhHQl HHo2 AEH
P

@ AMAF9] PSM #EA 28] F5(F714 HE & BRA| PSM Al&F 7
4, “B7F @ AZRA”) : PSM & AF, Ax 9 A #PE F714
o7 AESY A3t A SHEE 3F OSHAE= AEY F7], EA3)
ol gt Aol M & Qi3

@ 718 BE A 9 BN 875k 71E AEs] AT EE 249
e AH dX AAEAE PSM EAIAED): & PSM #2522 =4 3
of, 7144 224 4 WABE 24T PSMY g 84 FAN] Y
3 ojd o=E Awst=Ao gt AW Hag FHotEE 8ot

1. 529 Ae] PSM ZE2 A= ZF @40 it AW X7t

t=jojglom g Aot A ©E FF2 vvd 5 dS. (A

ARGt PSM Z=T090] 7} @4vof HAIAR] BA, A3 T AW Y

< 875t E $7%)

H 3O
ol

o o

2. 3= S LT

1) COMAH; Control of Major Accident Hazards
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159 F=2 FAIAAL A =(COMAH: Control of Major
Accident Hazards)E W& Z3sto] WEAMRE AlF, SHYFA7IA] 2T
A LR ZFEAY. 53], AF, gt 5 AdEd0] d-E = W
Z2=AE JNE Al MAVIES AEElen, B X3S RSty A
AME Z2AE 3 HAX Tier 1 JA Lol Fofst= = A7
X] S BA1eF 2Fd Aol tigh AbaL Sl at oSl #I BEE SAIS

55 AA =l

F=r9] COMAHY w7 AHEH, 19749 P= Flixborough FHAL
a1, 1976¢ o|& o} Seveso FIALLZIA] Ao g w2 0 4 &5
A4k msi= I8, f-HolA= P A A S Wt thet 87 ARl w
ZHEE Zb=ro] S Q= Add EAHT 719D EU AHolA +d BAIE
e g a4gdo] diFE olo wet fEA”Y ARHAIAR Q] SEVESO
Directive® Al34sHA HUt.

P¥=+= SEVESO A& B& A3t 7|&= A&5to], gl HrIAIA
1999¥ COMAH 8= AEsIAH. F2 A ollds mA IBARL
Hlo] 242 F= FHAY SEVESO Ao w¥tsfl, §= COMAHE= AHAgH3
of gt Foff JR7A] 7t EA WXth= Zo] Zpo]Holt.

2) 9= COMAH MAA};

COMAHE 189t A2 4o |3l I, 11, [IIZ WA= ottt

9 HAE AL F2 QHALY oo =4S & EUY Seveso II 7
391 IR ok B34 B A A3 99, vl g
4, Xehg 5 7HEY, UZE 5 &4 735 S22 Wt A ZAE B
FATr. ESE uiof W A 717 A= o], AFdAE siE 71
ol ol S/ A B JHE AlESofioF et Bt ZEAE 3}
A AAZ g - 4-8sto], ZEHE FAERE oy}t A, AH|A, AL

_EL fifo rﬂ‘i i) oJJ
ol



. 209 SHHHTD| R A} Xﬂﬂ
A HF=2 Fojot= o= 7I9E A diidol ZEH

3) 9= COMAH Z= 4vHy
(1) 2= oy

9= HSE Z=¢e] 3%
5t QMR FIsha wu|gh FEo| et AHAlS o] Tor] 3 el
g5olct. e ARl qsixEe A4t PAaE FASAY HEA
e ;) BaAsto] APt 227} k= ¢
.

o
oY,
flo
N
e
o,
2
rN
H
B
i
J
fijo
ne
o
=)
i
i
LOREC)
o

£ Zlor AZEE AdAS A8t HSES A=l @4 Jd=2 AA
o 2E AGAClE A sE°l FoEd. o] 552 Find-It =7 2J3
Add HolHE XS o2 & 7|E€d Egote], HSEZF Aljtd A=+
FE AT &8t @ J4d A AAE 2Fcke O =2 €
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HH(prescriptive) TAS2AoA LRt ERE Ao F1L
FAA Q] G HHE AIAF7 Al S 5= EH 7|¥Kgoal-based) 7

AA ez v AAA A A2ES Al dsa2 S5 184

g QAR 7
A HzaelA Aloﬁﬂ Aelsls W T, B o del Aot el
A FERe gREA} 2ude dnde wAsy] 93 2Rg g4
o YR YeA 7 B AE BT Bl e o e 559
oJao] B asiet.

g o, NAF T4 AAAAE B AL B st BE
719e FUT APne 22 AWsor ek Tt BE /)9 FA m
29, $U% 7Y ZAAS 29sks Jldelek BA% Aol el o)
o 02 ogne WES AU 5 Yot et G2 X /)9 74 A
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I 7|9 FAoA = Edo|y PEA TERe] IR Hdlel= A
. R 76 oA = QRFA BE AHE 285
HrAlof| A 7|3o] A TostA] = Al ofYth. Hierarchy of control9]

SHe 919 BAMGA0] FEsA AnstA oreka

3 LA AT
ARE Aol £ WAR AT P o

o 393
A, Al A Hog 7IEA™ @4dR|o] HEoR fdde A4, v A=

7) 2] AARPARAHH L AA| 7|6t FA4Y AFPolth. HER AFYFY oFE FAH
o= Aotal I # ofyEt AP A3, 1Al ARAQbAEA T]Eo] #IE 4
A TAZHA] AGAE Gstar Ak
23 7Y fAls 9 22 o A-FlA 1 aago] JFENH ol = A
HAEAHHSE)C] “F=r2] Ataret A¥S BTt A TAEC] AACNA A F2
AL P Aot AVF O 8-S BAIskHs HZF9 Ao Atk #e ©esta ¥
A= YFE FEote o YA Griehy ohE g2 Ut 4= 2dES A
A5 T AAS EWE 4lob 7kl Aot el He]al Qe HAE gl
(#x : https://www.labortoday.co.kr/news/articleView.html?idxno=209485)
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A §
oA T FHJHEE FYol= Wl Q3+ A|7to] ZIEHET o] ZRA|AE
'FFI(Fee for Intervention) & &&A Qo 201299 ==t FFI T
ZA| A ofet ApATE W82 o2 A8 AJfEo] Q).

47 Aol RAMHY Fubiiol gl A4S, HSEE AERe] B
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HSE 7589 87 A M2 839 4442 25 a5 49 09
cEd 158 2 olf A9 F 54 494 BROR F33je] AU
AAY FEAS ohind B A¥e andom pesy YA I}
SHe Zlolth WA ¥ HSE 45w 47 218 HE AQF) ALY
Moz fEelht JUF Y 2aA GECEE Sol RF2FY AR

8) https://www.hse.gov.uk/fee-for-intervention/what-is-ffi.htm
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shex|ol that JRE AFslok sHs st otk HSE: A4 A4 Al ol
3 AFEol AT & AANT QA AT 1T FRol= AR
7t WAow hiR weE Aol tel A At Aosior s o)
olth. A B A dit 4950l FAEst &L Qe A
}\ﬂ/I\l-/\“I *5-3:/1]-’ 3?"—7(1 ‘63:/\]- X].Orj E7] l?‘ _/’\j_ ‘c:g:/\]— L= ]:]]Z],]/\oﬂ A]@Zj‘gl
[ee & 4 Qirks Zlo] Y8 LeA ok HSE ASwe AU% 84 4
A 2RA 2RATNES B9 25 @40 kdnd BAd 4
3] ofsta Aejstn A Belgtt

ql

HSE: Wao] wet 343, 23 5WE F4ESH 2 U= AARLH
3} 7o o2 FA|BI JUeh Festel YgolA St Fa 9Ha
Attt W5, AR = o|FA Y B maAto] tigt
AE 7Y, AJEBISE T35 THAAL] s FXst

B} A 7]Eo] st HEM BP0 HA= BF, ol9A &5
Al AR gk AT FEEO AT SEAA FEY SEHE A
= Jagletil 7Hsdt A TEorE @ HES ] Yo ExRst
itk ESF HSE:= XHF AE dr 9 T2 AR A(Office of Rail & Road:
ORR), 3ll%F & afot AH]=+ (Maritime and Coastguard Agency: MCA)¥}
JHAEAZ 5= [FASH. HSE= PR ZA9F #o] gle AFg
s FAE Frok= ohe T5718@): @)U HsH g st
AUrt.

HSEE E} 7A17|81k0] Y83t A ) AS FsizbA]
dE =0, HSESQF 432 o d&e ddS A% 55 A3
tt. o] Ago= o 9¥ ARG #EE f8 + 1S o
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WS HENA T 7]Ho] IR HHS FPot= A=0] ZHET HSE 9 12
o PelRiRol AL T 2o ot WA wel IBES B e A

¢
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I @Yot R AP 15 (Competent Authority Strategic
Management Group: CASMG)o|tt. o] T1F2 HSE, 4%, AFEHE
HPHESH, ALL HAREA, AAEHAH o= FAE] AoH, S
sl AFLAE FE52E HeEshs L= ot SHAH A AEto] sy
et 2AC) 7lxsted S ASHE TElohr] Asl A=k Hak A9
= gAstc), okAolut 34| st 93] Q9lo] solE| AL AFar} BAEH=
4%, o] 52 A $ASHE A5k J¥ AE RYEESH 23E
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A= HAEA FAZIE UYEYA (UK Health and Safety Regulators
Network) 152 20159 8] AH=3em HSE, g2 ¥ ==387|%
(Office of Rail and Road: ORR), W& (Department for Transport:
DIT), s AHl=, ¥zt 35 T, dAE FA7E, =etd ¢ ;f:l T+A
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g2 wizA Tdskal g, V1€ A §-59ekd yAE A2 o

< 7FESFelal Qlth. Gartner(2020)°] ©EW, 71&9Y HFZA|(DRAM,
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2) S oI%AA AYoINY PSM 2§

(1) OIXHX| MZzZHe &£

[¢)
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TR AYAT FX).D o] AAE AXst= 49 4 TS F=A, =

A, Zed 22 dsjd 3ol

-+

4) Gartner report 2020 98+ 4%E DRAM (-0.5%), NAND(10.1%)
5) o3& 9 29, I ojapdA] A4 | 9 HF FEHEE FTEHRK(I), StHEATH
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V. SEATEIN HE Oy & U8 oy =L

glgolZ Hig e sHE&S2 30% ol 2HSHA] XSH=S Skal

oA AYL W} Heles AHE] 2 24 o Ay
Foll o FHRAE 435 FIHL Atk 714 T ST EG WS

wep A7 SHSFR A AT BE 20 ojgdtt.
AYATAN B4 ol A4 AZFHE AT sherR e Feshd

cheat A,
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cFFEEA AR - FFF EEE AT - ATA, B E, AR
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. 23EY Az 5, ¥4, 1 9 99 uB2d
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9o (@91, sl (%1?3 1) A D, 1 9 B
IR

6) 5 TR TS AEZFU(spodumene)oletil FEo} FAS
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AL, 2E o] 1~2%°] EFsith 98%E thE FEEolth 54T AL,
ghgo] oF 6%7HA] &ettck(Bednarski 2021: 51)
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WA XA Ao] B4 2~31 Ay dEe] % AU 74Tt AR
2 WA st AAH R Exslo Stk YAl $Re] F7o] w2t} 2
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2670 302 FEE
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JEHAFANA=E Ee= 7L 35, 55, Y AR EHN, ExES F
JotA ==, HEHQ] SHEAR H|A, 4S|4, ZAT, AESRl, &
A3, ArdshaA, %%—?—225‘4%& rmf&, ﬁ*&'ﬁ}‘z}ﬂ% A3}t E

(B V-1) foim 713 & & =8 SHUM AEE

Ok
rir
Jot
I
Mo
A

=
Hojy 7t83d 3 =8 33
1 Acetylene(cFATE ) 1 Acetaldehyde(cFATEL 3] =)
2 Acetic acid(z4h) 2 Acetone(o}A|=)
3 Acetone(oHA &) 3 Antimony trioxide(3F3FotE] )
4 Aliphatic 4 Benzene(®Al)
hydrocarbon(A|¥=ets}4=4 5 2-Butoxyethanol
5 2-(2-Aminoethoxy)- ethanol (EGBE)(2-F-E-A] o §F%)
[2-(2-0}n] o EA]) -0l EF-2 ] 6 n-Butyl acetate(n-ZAH-E)
6 Ammonia($tEyYo}) 7 Carbon Black(Z}-5-2))
7 Ammonium fluoride(E3} %) 8 Cellulose(AE2 9. 2)
8 Aromatic complex(*}3F=£3}gHE 9 Copper(Cuw)(2])
=2oH) 10 Cresol(Z#%)
9 Aromatic sulfur compounds("3&= 3 | 11 Crystalline silica(Quartz)
shihE (GratAZ24A, A99)
10 Arsine(o}221, 244 8HH] 4) 12 Crystalline
11 Arsenic(H]4) silica(Cristobalite)(XF8hF 22 A A,
12 Benzene(Hl1Al) A ~Eleto] E)
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HoH 7IESE5F

x )
& x8 3%

13 Boron tribromide(ArH &3 4)

14 Boron trichloride(At%13Hs-4)

15 Boron trifluoride(3H&3Hs4)

16 n-Butyl acetate(n-ZAH-2)

17 Carbon monoxide(¥AF3}ErA)

18 Carbon tetrafluoride(A}&3}Ek4)

19 Carbonyl sulfide(33}7t2 1)

20 Catechol(Z}El =)

21 Cellulose(AEZ 9 2)

22 Cerium oxide(AF3} AlH)

23 Chlorine(¥24)

24 Chlorine trifluoride(3HE3}94)

25 Cresol(Zd%)

26 Cyclized polyisoprene(al#]3s}sl
Zglo) Az d)

27 Cyclohexanone(A}o]Z 2 A}=)

28 Diborane(t] X gh)

29 Dibutyl ether(t]5-Eol g 2)

30 1,2-Dichloroethylene
(1,2-t] &= 2o e d)

31 Dichloromethane(t] & 2 2| &h)

32 Dichlorosilane(t] 2222 ¢

33 Difluoromethane(t] ZF 2 2 H|&h)

34 N,N-Dimethylacetamide
(DMAC)(N,N-t]H[E o} A Eo}r] =)

35 Ethanol(ol| €H)

36 Ethanolamine(ol €k-g-0}11)

37 2-Ethoxyethanol(2-| SA] o g+-2)

38 Ethyl benzene(el| &#lAl)

39 Ethyl lactate( 22|01 E)

40 Ethyl-3-ethoxy propionate
(A€-3-o| 5A] ZZ3]QU|0]E)

41 Ethylene(cl &)

42 Ethylene glycol(o|g#dZ¢]=)

43 Fluorine(E4)

44 gamma-Butyrolactone
(v} 2 2E)

13 Cyclohexanone(AFo[Z =2 3MAF=)

14 N,N-Dimethyl formamide(DMF)
(NN-tHE 3 Folr] )

15 EMC(FA1 &3 A 3H¢-5)

16 Epoxy resin(ol|Z&A]5A])

17 Ethanol(e] )

18 Ethanolamine(ol| gH-2-0}11)

19 2-(2-Ethoxyethoxy)
ethanol(DEGEE, Carbitol)
[2-(2-A FA]NFA]) ol ek

20 2-(2-Ethoxyethoxy) ethyl
acetate(DEGEEA, Carbitol
acetate) [2-(2-o5A]EA])

o dolAE o] E]

21 Ethyl acetate(ZAkolE)

22 Ethyl benzene(el| &HlAl)

23 Ethylene oxide(2tz}tel &)

24 Formaldehyde(¥E¢d3|=)

25 Glycerol(Z8]A1E or =28A41%)

26 n-Hexane(n-34h)

27 Heptane(3Eh)

28 Hydrogen peroxide(Z}2F3}=24)

29 Isopropyl alcohol(IPA)
(CIES=R =

30 Melamine resin(#z}a1<4=4])

31 Methanesulfonic acid(W €HdE4H

32 Methanol(H€H)

33 Methyl isobutyl ketone(MIBK)
(Mol AREAE)

34 1-Methyl-2—-pyrrolidinone or
N-Methyl-2-pyrrolidone
(1-Hg-2-9 &2 )

35 1-Methoxy-2-propyl
acetate(PGMEA)
(1-HEA|-2-Z 2 HolAE|o] E, or
IS E R Yo H ZolA
HoE)
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45 Heavy aromatic solvent(Z32 HeF=
EHIE)

46 2-Heptanone
(Methyl-n-amylketone)(2- # E}=)

47 Hexafluoro—1,3-butadiene

(ANEF 2 2-1,3-FE )

48 Hexafluoroethane(AFEF 2 2| €

49 HMDS(Z A E t] A ehat)

50 Hydrogen(54~)

51 Hydrogen bromide(®-&3}+2%)

52 Hydrogen chloride($3}=4, %34h

53 Hydrogen fluoride(&3}524, EAH

54 Hydrogen peroxide(Z:Fak24)

55 Hydroxyl amine(3|==2o}q)

56 Isopropyl alcohol(IPA)

(o] Ax 2

57 Methane(™|&}H)

58 1-Methoxy—-2-propanol(PGME)
(1-vEA-2-Z 232 or
TS FE-HEH2)

59 1-Methoxy—2-propyl
acetate(PGMEA)(1-W|EA]-2-2 2
LA H|O|E T+
R e L
°|E)

60 2-Methoxy-1-propano (3-PGME
(2-HEA-1-Z23-E)

61 2-Methoxy—-1-propyl acetate
(B-PGMEA)(2-H| E-A]-1-Z 2 F o} A
Ho|E)

62 Methyl-2-hydroxy
isobutyrate(H| 2 -2-3| =F-A] o] A H-E]
#o]E)

63 Methyl-3-methoxy
propionate(MMP)
(HE-3-HSA| 2237 Q|| E)

64 1-Methyl-2-pyrrolidinone(NMP) or

[ & ol el Zo}AH|

36 Mold cleaner(= A4 A)

37 Nitric acid(&4h

38 Phenol(¥%)

39 Phenolic resin(#|&=A])

40 Piperazine(¥] #|2}71)

41 Polyethylene

glycol(Zglod a2 2)

42 Polyethylene-polypropylene
glycol (Fg|dgdl-Eg|z=dz
=8F)

43 Potassium hydroxide(5+2FaF2HE)

44 Solvent naphtha(Z&¥lELED

45 Sulfuric acid(Z4H

46 Tetrachloroethylene
(HEZZFZ 2 g )

47 Tetrahydrofuran
(H Eg}eto| =253

48 Tetramethyl ammonium
hydroxide
(TMAH) (A Egbr e b2 )

49 Tin(II) methanesulfonate
(FA eI X Yo E)

50 Tin(Sn)(54)

51 Toluene(EF4)

52

Trichloroethylene(Eg] S 2 2ol €l &)

53 Xylene(=2d)
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V.= HiM Mz Uy W89 ey 2EUet
o orn Jfaru - 5
Aol 71553 2 XH 5%

N-Methyl-2-pyrrolidone(1-H¥ -2~
=g t+)

65 Nitric acid(Z4h)

66 Nitric oxide(Nitrogen
monoxide)(¥AFs}d 4)

67 Nitrogen trifluoride(2+&3}4 %)

68 Nitrous oxide(o}:F3la %)

69 Novolak resin(x=H=4%4])

70 Octafluoro cyclobutane(ZEFEFQ.&
Alol S Z e

71 Octafluoro cyclopenten
e(SEEF LR Alo| 229

72 Octafluoro propane(ZEIEFQ&
23

73 Ozone(2.=

74 Phosphine((22=%)

75 Phosphoric acid(¢14h

76 Phosphorus oxychloride(ZA]33}21)

77 Polyethylene glycol
ZeldEd=EgE)

78 Polyhydroxy styrene derivatives
(ZZ3 =FAI=HE F24)

79 Polymethacrylate
(EvEla ol E)

80 Polysilazane(Z2]4 2t

81 Potassium hydroxide(5=2FaFH)

82 Propylene(ZZ2Z @)

83 Propylene glycol dimethylether
(=S e =)

84 Silane(A &)

85 Silica amorphous(Ats}t4 WA A)

86 Silicon tetrachloride(A}%3 34 2] &)

87 Sulfur hexafluoride(&%3}3})

88 Sulfuric acid(ZH:h

89 Tetraethyl orthosilicate(TEOS)
(Bl Egld e 2 EA g 7o) E)

90 Tetrakis(dimethylamino) titanium
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FOHEIN MES X ORYSENF7] 2|l Tyt

oy 7183H & =8 39
(TDMAD [H EZH | (Y H[EolH] ) E]
Bl ]
91 Tetramethyl ammonium hydroxide
(TMAH)(5=2 e ERp € o )
92 Titanium tetrachloride(Tetrachloro
titanium) (A4 SHE ERE)
93 Triethyl borate(EZ]E . #|o]E)
94 Trifluoro methane
(ET]EF2 =g
95 Trimethyl borate(Eg|H|E H g0 E)
96 Trimethyl phosphate
(Ege EAH 0| E)
97 Tungsten hexafluoride(&+-3}8 ~Hl)
98 Xylene(=A1d)
gAaZdo] AE % OLED ARFTAZLE A 594 [LTPS] — [F3h
(Evaporation)] — [EA(Encapsulation)] — [A(Cell)] — [EE(Module)]
$om APHT S2E OLEDY W4 84 74ed sz, ulolam B9
o OLED WAIZAeIA Besta B2l glo] oz A¢ Hede &
S qle WS BARAL S0 §U8] YEold. E2e 7] ARE
AHgeka, Qe B71% At ofd 13 el Adnh S 2
A ZAF AJEfolA o]FolXof stug, X-F FHE Ed|= AH] QoA X5
Hot e Qo) Ze| e dE dfof o= Attt LTPS ¥¥2 £Hlskal, 11
202 Tl W npAIE LTPS Y% ofefof 7kt dich. wiags {7
29 2% W) 54 gAY S| HES, G Auo] 4 YL s
2 Aujole}, vhaIzA 7k B, 1 olee] S4US 3 44 exw
bt Zhelo] AgER BA B9l9) 4L §7] 2450 nAaE Eis
9 of ASIAA st} ol=A Z2E OLEDE %3t A4S Y 2]
b 0AlS wbSo] Wk OLED A|R¥YAE9 ywA @A = LTPS, B4, A
el
=

—_

Eo|t} o] dA AL OLED HAS AEEsIY, Hosl, FFFOo
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V. SEATEIN HE Oy & U8 oy =L

@Al OLED Al257g°1A E8sh= #3 2ol Bt d+= ofdl oot
I MA] et ok, WA ST go] AlE, old, 3
22 fgetede % f34de ok A= ¥g oz dgEn.

(2) HH=H|-CIAZ0] AT MESY X QHHEZ|AAH)

=

Bt AFH vlnd f WEA-HAaE o] Ao 7MY & 42 ATl
FAB¥ 11 9J9f |1z} Ald= 24 FHolrt.

- (FAB) S¥i~54 ofo] ¥teA- g ASH o] BARgE|7 AA =] Qe &
dEes, otedo]l IYTIHA=RE FE wiB(1/404, 27
omm. &8 F5 B 24 Smm)S S NE FiFH]o] FEIH
E 39 ARt AR 3A4Ye v2A W s~ ge] AL
7t At AAEY, F71HeR 3 Thee SEEAL AlEES fA- By
ste 717 glo] 24417 71

4, uﬂfxawmg 5 fagE AME, ARk 36 49 27 9%
FFUA, f2E A8 S fASRE, BhEA] CAS o]
o N80 AT AAAOE A8 ), HHBE AIF 5
EG WHEA] P ASd o] A9 FAB B lxmet A8 shshAb(o]g—At
D—FAAIYALT) o %2 1% TRFRE A Aladlo] TEEo] gtk F, 3
S L&, O BT 5O ) FAB o] 2.do] WSH srhe 4
A Fa)7t BASEE FAB % Qlxet AlHo] SRR oAl AE]
2 BUEY AAY 5 A8dtel A4S Belsta At

we L
yr_?l'z,

9) Az A5 H|oh="FABrication'?] EUTE, FRtH o= RIE=A-tAEF 0] A2
R ES A i\ﬂﬁ(clean room)<& 9Jv]
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( SYAMHEIM HISHY X O[UYENE7IO| ElEIZQ! JHer

UPS & RF7HEH |

[F V-312 HE=A-"gaEY o] AFdAolA ST A et <t
ABYAA AAYES vebd o2, H4H
2 QIS ojgr ¥HAY A| SFSHALAL iR 93t o]k
go] glow, Alnst WastEetE w4 % & %
AnE SefEls 2 Aol WASkD Sick. ol SHIALT Ak 9e o
EAQ P AARS (G V-2)3 2

(E IV-2) Bt=H|-CIAS0] LHHOA SISIALL GWS HSH QM A|AHIS| 7

= | Afxl R0l 2| XA
- IZ2APE HEe £ %lE HAGHO| D= MAEH|O|
0] ZIGRIHAAE(Interlock) H&
ot - REIZIE| MH|(EIEIEE SUBEHAl, 4 L AMAZT HX|
,i =HE 0|4 S Soll- AHAIA)0 O LM A ZIGRIHA|AE(Interlock)
g XMg
a BSISE BF-ME-MS-HY| X VY BEHS 0l WK,
L=OH HIX| SAb HIX| MH| M

170



QrH | x| A|

- AA 2LIHZ AAEI(Facility Monitoring System)0i| 2|5t

QXX XS A0
. - MAEH|S] 2 Z2X(Fool Proof*) A
omcy * QIZto] @XXS WG| Y8t A, AIRO| OfR2| HRE
= AMZ e AABIOILE HX|7F SAGHK] 210 SHEE ZA0f| Tt
SHSI=E X0
QS AH|Of CHSE KEM|IZAL
QEMH| PM A& &
AdH| - A&H| 0|=E7I=
OE=|§|> . EAM Al)\E‘II
- ADE A|AHIS 0|28 AH|EZ-PM 22| ®H|(RH| =2t
9iX|, HH| B&ESH DATA 24
- OflH| | X 42F =t 2 ofH|7[0f TS Al M
| -HiEE 29, X HZ EHYA 7|s LAY P XA
PN RUSAIAE
° - SISIEA =04 3M 0] M|A(BUX| 24 Tape 7| LA
- 291 B S MA - ZI5 Hi7] Sk EEX])
- BN MYAARI(UPS)
e - Kp7 P A |
o= - MEZ ZEAA|AE
- HME OiHIGHH ZE dH|= ¥WE AX|
X[E -AES-5Q2 MH[0f TiSH LHRIAA
(ﬁg/zlg - AS TS| AT 2B N| HH|Q AR OIMSZE
siee THHoF B, 32 ME L B 7£3)
- SO0 CHSH AN HIHMIE

-OFMEZA HIoF M=

C7tE M OOMM MA M

- OPEIIB{7 R

CHRH AFHOINY HE KT

LBE NAR A Al QIZHBEIE HE XD

LML QISAIA

- PSM T2 AAY

FIAF A A

QIR T EYBRRNAY

HH| Af-HI-MA-AIRM IOl OFF 0I5 DRAA
24 QI3Telo] S AZHEA SEIX| HOAAL(=E

- - 0O

Lo O

=T

g HH HAH)

o
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SYAMHEIM HISHY X O[UYENE7IO| ElEIZQ! JHer

T2 | Al 2ol OHH 2| M| A|
- AAH 201 WS(0|MAS-MHE, 0|1F =8 &8 5)<
Xsd CCTVE &8t =X AT AAH
CHE Q0 A BA- IO SE ME AARI(HY
A e 3)
TAP Qs =&
O XIA-J1= | - olfld BN At AFUs
82E =l SESNEC
- QOFH ZAF HIE
- UMS(Ultimate Monitoring System)
._II___J'\_ ZEX| AJAE
5t = | e b
5 I1|0'|*|£Eél
; AA DUHZ AAE(Facility Monitoring System)
;’l - AAZE ZAAARICCTV)
- Ald BUEZ AAE(Facility Monitoring System)
SRK|Y - AH|TE| A|AE
- OIa} TR /Of| L K|RHE A A
-BME HIYEX(FE AL B Al EIEE 55 Al S)
0T s OiE
. L (=3 3| A2l
- 8 Discipline Route Case Analysis APTIZE]| A|AEI(GIAL
mor 3 2AQIEM-IHY HX|-FXlH2] X & XIK)
S - Hid U323 (Infra M & 18] 01, FAB £7| 18] 0[4))
At - SR L0l CHHE|e L=t A
At - A3t 84 4H|, AYAH| ZEA4H| O|A|
ol S AT2IZE MX|
_/I\_I:IrAlAEéI ' _77(_?]_7&'5 %7| 7|:|I'X|
< KA ABECH
CESHIY BLIEZ AJAE
- KA LIHMIE - A X -Ag A H eEE 55
CHSE - EH|(HH 3l X, M= A 5) 2&
E3F  FANPEAAE A EE 3] (Semiconductor Equipment  and

Materials International, SEMI)= tfo]3&2 9 Yl HAZFAFLC] AR TF
TS A Yol= F2E AQEIE, ePA7|ES EI3E 157 EoF 9F 1,2407
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o]l 7lo|=E uhl-Hj xSt Qltt. olwf, U] Al FAN= SEMI S &
okl BARGEIE AlZFstal ek PR WY SEMI 42 S= AAE
o, AR 3070 o] A= J=ul SEMICIA #3% S 49 SR=
g3 2.
O SEMI S2 - Environmental, Health, and Safety Guideline for Semi-
conductor Manufacturing Equipment

O SEMI S3 - Safety Guideline for Process Liquid Heating Systems

O SEMI S4 - Safety Guideline for the Segregation/Separation of Gas

Cylinders Contained in Cabinets

O SEMI S5 - Safety Guideline for Sizing and Identifying Flow Limiting

Devices for Gases

O SEMI S6 - Environmental, Health, and Safety Guideline for Exhaust

Ventilation of Semiconductor Manufacturing Equipment

O SEMI S7 - Safety Guideline for Evaluating Personnel and Evaluating

Company Qualifications

O SEMI S8 - Safety Guideline for Ergonomics Engineering of Semi-

conductor Manufacturing Equipment

O SEMI S10 - Safety Guideline for Risk Assessment and Risk Evaluation

Process

O SEMI S12 - Environmental, Health and Safety Guideline for Manu-

facturing Equipment Decontamination

O SEMI S13 - Environmental, Health and Safety Guideline for
Documents Provided to the Equipment User for Use With

Manufacturing Equipment

O SEMI S14 - Safety Guidelines for Fire Risk Assessment and Mitigation

for Semiconductor Manufacturing Equipment
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O SEMI S16 - Guide for Semiconductor Manufacturing Equipment

Design for Reduction of Environmental Impact at End of Life

O SEMI S17 - Safety Guideline for Unmanned Transport Vehicle (UTV)

Systems

O SEMI S18 - Environmental, Health and Safety Guideline for

Flammable Silicon Compounds

O SEMI S19 - Safety Guideline for Training of Manufacturing

Equipment Installation, Maintenance and Service Personnel
O SEMI S21 - Safety Guideline for Worker Protection
O SEMI S22 - Safety Guideline for the Electrical Design of

Semiconductor Manufacturing Equipment

O SEMI S23 - Guide for Conservation of Energy, Utilities and Materials

Used by Semiconductor Manufacturing Equipment

O SEMI S24 - Safety Guideline for Multi-Employer Work Areas

O SEMI S25 - Safety Guideline for Hydrogen Peroxide Storage & Hand-
ling Systems

O SEMI S26 - Environmental, Health, and Safety Guideline for FPD

Manufacturing System

O SEMI S27 - Safety Guideline for the Contents of Environmental,
Safety, and Health (ESH) Evaluation Reports

O SEMI S28 - Safety Guideline for Robots and Load Ports Intended for

Use in Semiconductor Manufacturing Equipment

O SEMI S29 - Guide for Fluorinated Greenhouse Gas (F-GHG) Emission

Characterization and Reduction

O SEMI S30 - Safety Guideline for Use of Energetic Materials in Semi-

conductor R&D and Manufacturing Processes
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5], SEMI S10(Safety Guideline for Risk Assessment and Risk
Evaluation Process)Z 93 ZA], 98 S&3 ¢ 9IAF 7= sH7] Yl
283 5 Atk fdo] AAEHUL HAATE o|F AEfstaiA & wf SEMI
S2014 gAY & AAE AT dAATES Edlof oot v fE ¢St
7} A 7152 &9l olFoldthd, xH EFOA kA 7]so] SHFEA
S it =E ERIS & = =S Y X-E AFSloF et &4sHA
glo] HH o|F AAFB7IE T AAIste] AEL Adol =A% A
o] JZAo=E AL J=AE ERISHES 5L AT

A|m

(3) HH=H|-CAZH0] AP SOHAHALL

T 5W7H20179~2022) LA AFGAsE AHEH, 538 ALY
a7t 1,0767(68.1%), ¥ 3117(19.7%), EE T 19474(12.3%) <22,
20179 M A1 A7t 175701" Zlo], 20218 356122 + Hi7) 591
T}0),

R
:E
3

§'AZt LTHRE| B4
400

350 356
300

250

200
175

= 2017 2018 2019 2020 2021

[ Iv-4] 22 5UZt Bl HESHOML MY *2|5ig

10) $-94 HBoluFY JUA, “FRHEALGD 2% 1320 71l AT A
Y, (2022)
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( SYAMHEIM HISHY X O[UYENE7IO| ElEIZQ! JHer

X @%HEOJEE@% 10| 20194 cﬁlur&xﬂt B3| A% YITH AXKEY 671

S MY ’S': i%ﬂ%—ql “—'1%%‘; %%i‘%ol A =SA 8
Al Z=ALOIA HfEXﬂ Ojd A ZES9 HH =2 A

X
1.508f, 2000 =EH20~24KM) O

O= FolH 2.7480] FHH. FUPS E2
HIEH 25 HRO7IY)E EYots Od SN0 REE0| A LER
Ct TX L=SAtel 1.208101 SHCM, 200 =EH(20~24M)22 &5|H 4.24H1=2

=0

K RIRH OF SIS 0| JKE B0| UMEH 7|92 AMTRHAIZNIT, 0/
SKGH0|HA(1521), AF4ISDI(8Z), SAIDIZAET2I0NE2), LGSt Alo|MEl

(2 37) S2= LIEHILE. AOMMQL FLIM, DBSOIE!, E|MAH|O], LZZHAIM
T2|0F SUHME 2f 1244 TASICE AOIMER HH ol 3710| 25 OS2t &
0] AAL.

(HENS, SR 7|9 AR, s AFZO| AFIARS] 3H ZE, 20221 10% 03

A1)

o} AL FUAIAATEE A 2L BAF o4t WM o 2
o AZelA &3] TS 719, Wold, Wol¥, RUF 5 AFHA A
QRN WAL YUt BB & A EL L FAAALI}
BE ARE 71 SR, olefd AT BE FABIA TAE AFT

ol

7} oFd Infra AH]o A WAYFE Alatolth AAA 07 S AE QFe]
£ ot1 Qe Edof wet 234 zpolzt AT I‘HE}T LAHE 1075
Ui 992 #Esta 9ot of2A(AsHy) T 22 A9 SHetEdS Qs

A RHeA-baEH o] AGolA AREEe oo ]'EX]—'] 51-8-5=+= ppm T

11) https://m.khan.co.kr/national/labor/article/202210032051005
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V. SHOINEIN HE Chy o Lol B2x Tyuot
(& IV-6) COMAH ME & SZ9| LT/UT U (Part 1: I8N B8 7|F)
AYEE AN E)
Hazard categories in accordance with . - U - LT/UT
No the CLP Regulation reqomzl;ngi:s reqmi)r:nt:\tcs o
CLP 7o) M2 93N £3 . . =
(7l s ) o (LT) UM
Section ‘H — HEALTH HAZARDS (Z1Z &4)
H1 ACUTE TOXIC (B4 S4):
H1 5 20 0.25
Category 1, all exposure routes
H2 ACUTE TOXIC (B4 SA)
H2 | Category 2, all exposure routes 50 200 0.25
Category 3, inhalation exposure route
(see note 7)
H3 STOT SPECIFIC TARGET ORGAN
TOXICITY (B8 #H 7| =4)
H3 SINGLE EXPOSURE STOT SE 50 200 0.25
Category 1
Section ‘P* — PHYSICAL HAZARDS (223 &X)
P1a EXPLOSIVES (see note 8) (E&A
=2
Unstable explosives, or Explosives,
Division 1.1, 1.2, 1.3, 1.5 or 1.6, or
Substances or mixtures which have
explosive properties according to
method A.14 of Regulation (EC) No.
440/2008 of 30 May 2008 laying down
P test methods pursuant to Regulation 10 50 0.20
(EC) No. 1907/2006 of the European
Parliament and of the Council on the
Registration, Evaluation, Authorization
and Restriction of Chemicals (REACH)
(see note 9) and do not belong to the
hazard classes Organic peroxides or
Self-reactive substances and
mixtures
P1b EXPLOSIVES (see note 8) (Y 50 200 0.25
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3 O[HSENTIIO| E2KQl MY

b

[

No

HESE AHEE

Hazard categories in accordance with
the CLP Regulation
(CLP =0l mZE AYM EF)

Lower tier
requirements
(LT)

Upper tier
requirements
(uT)

LT/UT

7t
HA

=2)

Explosives, Division 1.4 (see note 10)

P2

P2 FLAMMABLE GASES (RI5t4 7tA)

Flammable gases, Category 1 or 2

10

50

0.20

P3

P3a FLAMMABLE AEROSOLS (see
note 11(1)) (QIstY HHZE)

‘Flammable’ aerosols Category 1 or 2,

containing flammable gases Category

1 or 2 or flammable liquids Category:
1

150 (net)

500 (net)

0.30

P3b FLAMMABLE AEROSOLS (see
note 11(1)) (@3} OHZE)

‘Flammable’ aerosols Category 1 or 2,
not containing flammable gases
Category 1 or 2 nor flammable liquids
category 1 (see note 11(2))

5,000 (net)

50,000 (net)

0.10

P4

P4 OXIDIZING GASES (A3HA 7HA)

Oxidizing gases, Category 1

50

200

0.25

P5

P5a FLAMMABLE LIQUIDS (2l3td
O R))

Flammable liquids, Category 1, or
Flammable liquids Category 2 or 3
maintained at a temperature above
their boiling point, or Other liquids with
a flash point < 60°C, maintained at a
temperature above their boiling point
(see note 12)

10

50

0.20

P5b FLAMMABLE LIQUIDS (2!3H
B

Flammable liquids Category 2 or 3
where particular processing
conditions, such as high pressure or

50

high temperature, may create

200

0.25
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V. SEEDIM HE Uy

=

U 1§29 ¢

No

HESE AHEE

Hazard categories in accordance with
the CLP Regulation
(CLP =0l mZE AYM EF)

Lower tier

(LT)

Upper tier
requirements |requirements

(uT)

major—accident hazards, or Other
liquids with a flash point < 60°C
where particular processing
conditions, such as high pressure or
high temperature, may create major
accident hazards (see note 12)

P5c FLAMMABLE LIQUIDS (2laHd
)

Flammable liquids, Categories 2 or 3
not covered by Pba and Pbb

5,000

50,000

0.10

P6a SELF-REACTIVE SUBSTANCES
AND MIXTURES and ORGANIC
PEROXIDES (A}7] £t34 =%,

F7| 2 elEE)

Self-reactive substances and
mixtures, Type A or B or organic
peroxides, Type A or B

10

50

0.20

P6

P6b SELF-REACTIVE SUBSTANCES
AND MIXTURES and ORGANIC
PEROXIDES (X}7] £t3d =4,

T/ [ tet=E

Self-reactive substances and
mixtures, Type C, D, E or F or organic
peroxides, Type C, D, E, or F

50

200

0.25

P7 PYROPHORIC LIQUIDS AND
SOLIDS (Kt sk oyl 2 J1H|)

P7

Pyrophoric liquids, Category 1
Pyrophoric  solids, Category 1

50

200

0.25

P8 OXIDIZING LIQUIDS AND SOLIDS
(M Hahy A 3 IA)

P8

Oxidizing Liquids, Category 1, 2 or 3,

or Oxidizing Solids, Category1,20r3

50

200

0.25

Section ‘E" = ENVIRONMENTAL HAZARDS (&t8 ¢34

)

E1|

E1 Hazardous to the Aquatic

100 |

200

| 0.50
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HESE AHEE

Hazard categories in accordance with

hazard statement EUH029

: Lower tier | Upper tier |LT/UT
No (CLpﬂ.‘s.i?olﬁngg;:ggn;;) requirements [requirements| &
Environment in Category Acute 1 or
Chronic 1
E2 Hazardous to the Aquatic
E2 Environment in Category Chronic 2 200 800 0.40
Section ‘O’ — OTHER HAZARDS (7|Et Q&A)
O1 Substances or mixtures with
01 hazard statement EUH014 100 500 0.20
02 Substances and mixtures which in
02 | contact with water emit flammable 100 500 0.20
gases, Category 1
03 O3 Substances or mixtures with 50 200 0.95

(B V-7) COMAH H& i SZ9| LT/UT &t (Part 2: Ji¥ EF 7|&)

YEER A8 (B
No Dang?rgusogl;s:?nces CAS No Lov_ver tier Upper tier LT!PT
(ng A== requirements | requirements|
(LT) (Um
1 |Ammonium nitrate (see _ 5.000 10,000 0.50
note 13)
) Ammonium nitrate (see _ 1.250 5,000 0.25
note 14)
5 |Ammonium nitrate (see _ 350 2.500 0.14
note 15)
4 |Ammonium nitrate (see _ 10 50 0.20
note 16)
5 Potassium nitrate (see _ 5,000 10,000 0.50
note 17)
g | Potassium nitrate (see _ 1,250 5,000 0.25
note 18)
Arsenic pentoxide,
7 | arsenic (V) acid and/or |1303-28-2 1 2 0.50
salts
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V. 3EEEIM HE Of

o
R

ol 2

el
AL

YEEE A8 (B)

No Dangerous s;ul;stances CAS No | Lower tier | Upper tier LT/UT
(g H=7) requirements | requirements o
(LT) (V1)
Arsenic trioxide,
8 larsenious (lll) acid and/or 1327-53-3 - 0.1
salts
9 Bromine 7726-95-6 20 100 0.20
10 Chlorine 7782-50-5 10 25 0.40
Nickel compounds in
inhalable powder form:
11 nickel mqnoxide, nic_kel _ 3 1
dioxide, nickel sulphide,
trinickel disulphide,
dinickel trioxide
12 Ethyleneimine 151-56-4 10 20 0.50
13 Fluorine 7782-41-4 10 20 0.50
Formaldehyde
14 (concentration »= 90 %) 50-00-0 ° 50 0.10
15 Hydrogen 1333-74-0 5 50 0.10
jg| Hvdrogen chloride ;0,5 g4 g 25 250 0.10
(liquefied gas)
17 Lead alkyls - 5 50 0.10
Liquefied flammable
ases, Category 1 or 2
18" (including gLPE/S) and - 50 200 0.25
natural gas (see note 19)
19 Acetylene 74-86-2 5 50 0.10
20 Ethylene oxide 75-21-8 5 50 0.10
21 Propylene oxide 75-56-9 5 50 0.10
22 Methanol 67-56-1 500 5,000 0.10
4,4'-Methylene bis
23| (2-chloraniline) and/or | 101-14-4 - 0.01
salts, in powder form
24 Methylisocyanate 624-83-9 - 0.15
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YEEE A8 (B)

Dangerous substances CAS No | Lower tier | Upper tier LT/UT

(Hg A-RSE) requirements | requirements |
(LT) (UT)
25 Oxygen 7782-44-7 200 2,000 0.10
2,4 -Toluene 584-84-9,
26 diisocyanate; 2,6 1991-08-0 10 100 0.10
—-Toluene diisocyanate 7
g7| Carbonvl dichloride | 2544 g 0.3 0.75 0.40
(phosgene)
28 |Arsine (arsenic trihydride)| 7784-42-1 0.2 1 0.20
29| Phosphine (phosphorus | 5oy 59 o1 5 1 0.20
trinydride)
30|  Sulphur dichloride 10548_99_ - 1
31 Sulphur trioxide 7446;1_0 15 75 0.20

Polychlorodibenzofurans
and
polychlorodibenzodioxins
(including TCDD),
calculated in TCDD
equivalent (see note 20)

32 - - 0.001

The following
CARCINOGENS or the
mixtures containing the
following carcinogens at
concentrations above 5%

by weight:
4-Aminobiphenyl and/ or
33 its salts, - 0.5 2 0.25
Benzotrichloride,
Benzidine and/or salts,
Bis (chloromethyl) ether,
Chloromethyl methyl
ether,
1,2-Dibromoethane,
Diethyl sulphate,
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No

Dangerous substances

(OHg HH=ST)

CAS No

YEEE A8 (B)

Lower tier
requirements
(LT)

Upper tier
requirements
(uT)

Dimethyl sulphate,
Dimethylcarbamoyl
chloride,1,2-Dibromo-3-
chloropropane,
1,2-Dimethylhydrazine,
Dimethylnitrosamine,
Hexamethylphosphoric
triamide, Hydrazine,
2-Naphthylamine and/or
salts, 4-Nitrodiphenyl,
and 1,3 Propanesultone

34

Petroleum products and
alternative fuels: (a)
gasolines and naphthas,
(b) kerosenes (including
jet fuels), (c) gas oils
(including diesel fuels,
home heating oils and
gas oil blending streams),
(d) heavy fuel oils, (e)
alternative fuels serving
the same purposes and
with similar properties as
regards flammability and
environmental hazards as
the products referred to
in points (a) to (d)

2,500

25,000

0.10

35

Anhydrous ammonia

7664-41-7

50

200

0.25

36

Boron trifluoride

7637-07-0
2

20

0.25

37

Hydrogen sulphide

7783-06-0
4

20

0.25

38

Piperidine

110-89-4

50

200

0.25

39

Bis(2-dimethylaminoeth

3030-47-5

50

200

0.25
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ne (see note 21)

No Dangt;rguso:gs:?nces CAS No | Lower tier [ Upper tier | LT/UT
(g H=7) requirements | requirements tA
(LT) (V1)
yl)  (methylamine
a0 |32 EthyInexyloxy)prop| a0, 59 9| 5 200 0.25
ylamine
Mixtures of sodium
hypochlorite classified as
Aquatic Acute Category 1
[H400] containing less
than 5 % active chlorine
and not classified under
418Ny of t_he pther hazard 3 200 500 0.40
categories in Part 1 of
this  Schedule, provided
that the mixture in the
absence of sodium
hypochlorite would not
be classified as Aquatic
Acute Category 1 [H400]
42 PrOpy'am'gﬁ)@ee note | 167-10-8| 500 2000 | 0.25
g3 |Tert-butyl acrylate (see| qas 09 41 9o 500 0.40
note 21)
44 2-Methyl-3-butenenitril | 16529-56- 500 2.000 0.25
e (see note 21) 9
Tetrahydro—3,5-dimethyl
-1,3,5- A
45 thiadiazine—2—thione 533-74-4 100 200 0.50
(Dazomet) (see note 21)
Methyl acrylate (see note
46 21) 96-33-3 500 2,000 0.25
47| 3~Methylpyridine (see | 105 g9 6 | 50g 2000 | 0.25
note 21)
4g| 1 ~Bromo-3-chloropropal 4 4q 54 ¢ 500 2,000 0.25
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