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ABSTRACT

Objectives: Methanol poisoning accidents in smartphone parts manufacturing facilities were analyzed using a
systemic accident analysis method, and the necessity and possibility of the application of this systemic method
in the field of occupational health were reviewed.

Methods: A STAMP model for accident analysis was created based on the previously published literature. CAST
analysis was performed to find the causal factors of the components and between the components.

Results: The STAMP model visually showed the abstract and complex system control structure. The CAST
analysis results could include all the causal factors from the previously published literature, and presented them
holistically. Additional causal factors that were not presented in the literature were found.

Conclusions: The holistic accident analysis results in this study will be helpful to establish comprehensive
measures to prevent methanol or other chemical poisoning accidents. Therefore, it will be necessary to use
systemic accident analysis methods in the field of occupational health.
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(Lee, 2016; Kim et al., 2017). ZA4AE=L CNC &
A8 7HgE dFulE B8] Jof = HEeE A
Ast7] sl oflojAdE o853t olnf EY, Hot
4, HEutAd 55 2HESHA] Yot HgkZo] AdA=E
9] &, IF 5ol FUtt. 181 AR AT 5
7] ol 24 HgkE 5718 28718 &9 SYsH
E]tHSeoul Central District Court, 2021). °|&
A3l FARE 2 $385k= 371 AFAAe] =4 678
o] A9 9 &4 59 HoiE AAUHKim, 2021).
5] 22X 62 EF AUA A&e LEASH
(Lee et al., 2016).

o] HgkE F=AIALE BAlO ARRFo R & o]rt
Ho7] ol oy AFEIAL #HE =7, 7|4t
5ol HREU. ZF Edntrt Zpolzt U7 sEA|EE o]
S AR He=e =4 Q4 B, R4 &
A, 3] B 22 Ve 9 HYEQl I &
7 SL2AL 5 oetA stEgolghs AR AR]
EA7F A71=JeHPark et al., 2016a; Shin, 2016;
Lee et al., 2017).

Iy HgE S5ARAE B & 6do] A
2022 2€o] A A AXAEE - BASE
A 222 1690] AFA 10 i EfEE=me
E2RF)O] ZEo] H7tHo] TAYFHKOSHA,
2022a). 22 off 3¥oll= QAo AT ARAE &
A= AFAGoA MARE FAstd Z=2AF 190] Al
A2 Yo 2Ed gER2YEMO)] =50 AM
FTHKOSHA, 2022b). 183l ARLE ofgstr] gt
YA vsh | ks =W ARG Ydet 3
< TR o]HstAHA 2=l Sli= TErAAIA FAF
SF AR EAgskar ik T o2 2023 3€o] HIE
G 55 9hdAge] gt eEslAtol A thRe] SRRSO
Arfo] ZPte HghEol F55e AR AR
(Inside Vina, 2023).
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o|e} T2 ALE Astr] YoiAle At TEE 7]
<ol JYAR] FAFE 2o 1 ojdef Sl= AR
EA-T T 7]Eelt A EAIRETA]
A5t To] wE F9E]l fFE vk
287} ot I8y 71ed B #YE
A4 SEHR EAEE =&5HA] Kot
EAE SALE fEZo] AA=H A9

-

=2 r

i

Journal of Korean Society of Occupational and Environmental Hygiene, 2023: 33(2): 188-205

= I-Q}ck;l

2
(=]

E - STAMPE 0|83t HES 189

RpAREoh 2ol AR AR} Ak Rl e
olzlet BAE SfEal] AL 7%t Trekat of
Ueh A8 2R ERSR AlS7lE Alasocio-
technical systems)?] oA EAE vigtE 1 AL
A0lS 245 4 a7} QltKLeveson, 2019).

‘AB)71E AARE ARSIS TaS AR AZE S
9] BN ARICE QlAsHY, 7|&ERt ofyet ALY -
23 84S A AAE QoA gt 121
A7 e AR 71e AEEE 71l 4Fe] Aoy At
3 - AxA 3 5= A 1Eote IR &9
Aitoly -G8t ofuzt 183t 7] Skt AR
of 28Z T, ARt 7|SPAERE, AH|AL, ST
A, A5, NGO = F8 JPA=EA "l &
3l tKim & Son, 2017).

ALE Aslr] oA o9t 2 A& AlA
g /S v o g 7|E9 7&HQl SHS 23t
AAH Bl SHoA FE R ARl
A4S vt 37} Qlrt. olof wt 1990 o
Hh o]FHE AL7|l& AlARlS] 7]ERE AcciMap,
STAMP-CAST(System Theoretic Accident Model
and Processes - Causal Analysis on Systems

Theory), FRAM(Functional Resonance Analysis
Method) 53} Z-2& AAHA Al B4 HhHo| 7jdkE]
ATt AAERH AR B4 9PHE o]8shd 7129 7]
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FR2oz7HA] s S or AQlS 24T
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o
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of Wt AR oz WAsH= AR WA ALE
Agstr, Tr|le o2 JFE -2 Hdolzt & 4
Qlti(Leveson, 2004; Yang and Yoon, 2019). o] &
g2 71A 1oy @t AGAF AR QI ARalo]l
ZF SoUoIAITE, A|lA®lo]l ERS)R|= 1900 F5F
9] AaE Aot AE EtHYang and Yoon,
2019). olell w2} yepd o] Haha mdolrt. Hshy
ARLL A B2 AAE o] Tl ¥ 84T
ojH 9] A Aghso] 2= o] Al AR A
o, AQA X Z HY(swiss cheese model)o] o
HAolt}, Iyt AARIS BEHETE SUfste] EEgt
ARl 8Rlo] EARIT= 7Hi e B ARLE AHsH] of
2 Aol Eo] AIAFA Bdo] AFTHYang and
Yoon, 2019). A|AEZA Alal BA mEle A Ao o
3 BEA olgfE dolA AAEA (holistic) -4
A13)71& AlAHEl(socio-technical systems)S HFEFE
I YR B IAIE 1Eoto] AlE EA3Ith
(Leveson, 2004). STAMP, FRAM, AcciMap 5°| ™
HEAo|tKSeo et al., 2021). STAMP R2&-L A AH|C]
THRAE ASOE YEY A, FRAM 222 A|AHQ]
7153 11 A4 BAE HEH, AcciMap 2 At
1219 AZ HAE YeRHATKSeo et al., 2021; Seo
et al., 2022). & AFoA= AARY P40 1
TH8AE e TAE FHoE B4 3staA sf
7] 2ol STAMPE o]-&sto] EA4stort.
STAMP+= AJAF] o]& 7|9ke] ARl el ¢ 24
YO 2 Leveson®| 20040l LIS} Leveson
(2004)l w=, o] WH-2 3kA 9] $=2}&(sequential)
AL B4 wi ol SIS Esto] AfaLof tigh AJAH]
A HE A=st Hh4lolth, STAMP+ SHdS BEdjo|=
9] ZRloju A% AJo] Ao]Eo] #ojA ZAH o= #
T 5 = AT T2 Anf(failure)] gl tigh &
A7F obd  Aoj(contro)9] EARZ Hil glow,
STAMPOJIA ARaLo] Q1 EA(loss)= HASHA] 23t
Ol Alo] FL&(safety control structure)® % 2]F .
o7 X9] Aloj= 384 Aloje} 11 o449 AHEA A o]
T Zgste), wEbA STAMPOIA] ARl AN HZHEE=
FA Alo] FxoA HHE(violated) P A2k AR}
(safety constraints)°] A2 A|PEHA] L2 o4&
njofslal, ol T &4 WASH] fls P Alof
T3] ojwgt M o] BRIXE AAst= Aol <t
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A A AR 43 E= AFE 24, FHGE3R),
Az}, ), 71 AA 5ol 2 ¢ tHLeveson, 2019).

STAMP ®H9] 7]& QP Ao #2&= AToE
AElo] Aot A FRADOIAE Sk ZY, BE,
Az 5= APty sk FRAD)AN= FFolvt
AAE AAR sPot= 92 HLeveson, 2019).
AAE A6k 2% AR Alo] FRE 9] 20
ZIET AlAH HE2 AIAHIY] PR AE ASE
2 Uehd & A9 28] AFARNL o9l EdEe] o
TS FAS= Ao E AT 4= SltKLeveson,
2019). Figure 12 ASZ kA Ao] x| gt A
FHRI AAE AJAH N FRREE2)Y} 29 R
E£5)9 F 7HA] 7|12 ASH Aol 28} o5 1Y A
528 HojEoh Aol 29 7t gdo= 5hY &
T 84 7 A5AE E 52 Aofske HEE
(controller)7} ZgH=]o] Qlet. 449] =22] FAEEH =
Al b B4, 3 E AXE AlFstaer W
F SHEHE), AP 9 AR BN 5 Okt 39 B
IAE Bof I 59 wE vhE £ QIS ) o
AHH)(Leveson, 2019).

CAST= AlAH o2 7|8ke] Afargd]l 24 "o
2 AIARA FHo|A AR QIIAE BEASHE &
S}e 7]&o]th(Leveson, 2019). CASTE= &4 1
™ ZAZ|HL ofYtHLeveson, 2019). 134 Akl
AL G0l A CAST 2412 S35, Atz dAgsh
o|gof tigt ZIHl A AEe} Al AHRZ gk
HIARFS Zdsh7] sl of" &Zo] 'sfjof skl of
H JH7} £ E ook sh=AE metele H =go] 2
%= 9l (Leveson, 2019).

Aestd, STAMPE= Atal7t of @A HAst=Aof of
gt 2¥(model) = 7H8E9] Adtolzt & 4= qloH,
CASTE= AIAE] o]2of 7|23 ARl 74 WHe
2 STAMPE AREolal tiLeveson, 2019). STAMP
= &aF4]o] ot sigFAlo7] ool ui-e- BT A
AR A89F 4= Qla1, Abaut &40 Y9l 847}
2 e AR, 23], AZE 0], FHESE 52 &
5 x2St Qlrh wEbA olfet AlFEE theE W
o2 FrR o] oot He o] Ath(Leveson,
2019). STAMPE ©l&3?F AtaL 24 &A= ‘CAST
Handbook(2019) o]l Ao} lom, thait o] 4
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Figure 1. A generic safety control structure of STAMP (Leveson, 2019)
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Table 1. Subject cases with non-oral occupational methanol poisoning during aluminum CNC cutting (Lee et al., 2017)

Case Age Gender Period of employment Em?;%éir o Lab;éreizsply Dsite Of]:oz;)si;[alvlsn L

A 27 F 2015.9.21.~ 2016.1.16. YN NJ 2016.1.16

B 27 M 2015.9.2. ~ 2016.1.22. YN NJ 2016.1.22

C 25 F 2016.2.11. ~ 2016.2.16. BK DR 2016.2.17

D 28 M 2015.12.22. ~ 2015.12.30. TY SS 2015.12.30

E 27 M 2015.1.13. ~ 2015.2.2. TY PH 2015.2.2

F 33 M 2015.9.11. ~ 2016.1.16. BK DS 2016.1.16
2 Al £4E —’F “ﬂ‘i“i"% *b"_ PL:@]OH% &= QlH AFARPA R AN S E—‘ET 2) A LEAF 591 vk AFY
;H 3714 T, ATEY Y] ARIRKAEAY AE AR QIS AFY WiE <k

%6}01 —F_Mi o} AL, ?l; ELH% %11}3_% sg%a}gi
o AR7|ARE T 47 U R g, dekAel e o
11 Qlo] £4 tidolA ALl

HetE S5 4 299 AHFE HAg =F(Ryu et
al., 2016)°4= Aot BHHE 37HA] AIA"EE 24
AZ Q9Fsto] AAsIl oY, o] =2 ARl 4
Hohs g 55 A9 Aol 23o] 2EA

AT, AAE AR YT thE HIAfof] BE 2T
&0} Qo] A thiidoll =IMAFIA] Akt

PR AT TN ZHIeE AsiRARIAA = S Y
o] ofoA] 4] thidollA AYJsielyl, FarAtE=Eat &
|5ttt 181 QPR A3 YAlo|Eo] AlAE gk
= FEEEA E S485s 3= AEe Ao fgt
EZ0o 8 wekZyt PAE Al Yol Zg= o] 9]
of 24 i = Oﬂ/ﬂ" A 2letet. Table 201= &4

o] &3 39 BE-S Yehiglon, 4 tit 219
W82 2} ol [ 4= Utk

@ Lee et al.(2017)& Al ¥QlS 3sl= wjEEkA
(Haddon matrix) 9'¥< O]Qo]-oq AR YolS B A5}
i, O AnE 94 89, 714 82l, =94

a2l AR - BA - 273 B_?l__E._ T-Esto] AAISHA
o}, o] =R =5 AFAH(Lee et at., 2016)°14 Z+
A% 2016 AUIEE Al Z SPIARIRONA Y wgE
F855 AGH A FHRAF D AR HRF
Eﬂf?'l AFEIAE At P& F7HHQ1 B4 W&

ioLo}"I 011—4"

@ Park et al.(20162)2 AFZ¥QS “1) AFFAF7}
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A H B AA) 9] —rZH 5) UAA EFHE S

AZEAL A9 Al 7R AAEIHeH, olE A4
5b7] Sfgt A oS AASHh o] =E2 Ak

PR AATH(Park et al., 2016b)ollA] 7St “FA|
70 AZAA} FATA) AustE FHopy
913} o] gt AR A 8-S Bz 24
shaet.

® Lee(2016/= FHhdst RE A2YA 37200
NS Abe} ptste] Meheo] EAjshe Anel o)
W FAET Pl vkl WU 1o
£ A oot AAlshct

@ AgTHALe] AN e Wk FEATe}
s AETEE BAEE AXSHELShin, 2016),

Kim(2018)°f 23l A= 71Aks dighs =AML T
Ay 5 A Aol Ad 5 AH 2AH & 71%st
At

® A5 ALHY(Seoul Central District Court,
2021)9] A2 224} 379 HgkE S50l tigh T2
o= Ao} A E HE Q1 -8 ARG AR
AR fete] THE WE-S AR AT AAISH
I Sl

4. 24 29 30y

Table 201 ANE D~@9] &} HIAL 372
33 FHRA Aol BT 679 A BEE
oz BT AL AN o] B AT B
L] Aol ofd 37} Al BEoR Hg ks
& B s, BAS St st 370 AP
PO ot LPYAel AR ThE S ot AT
AR T2} Gt fEe] AR wm %
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Table 2. List of literature on methanol poisoning in 2015 ~ 2016

No. Author (Year) Subject Source
) B . N . Journal of Korean Society of
Lee et al. (2017) Why did non _oral occupational methanol poisoning occur in Occupational and
South Korea in the 21st century? Envi I .
@ nvironmental Hygiene
4 Tracking investigation of methanol acute poisoning Solidarity for Worker's Health,
Lee et al. (2016) occupational disease patients in 2016 and post-management Korean Industrial Hygiene
plans at smart phone manufacturing subcontractors Association
N Journal of Korean Society of
Park et al. (2016a) What caused acute methanol poisoning and what are the Occupational and
countermeasures? : .
@) Environmental Hygiene
Park et al. (2016b) Ogcupa’uonal health andl saf_ety vulnerability of workers in OSHRI. KOSHA
micro and small enterprises: Causes and measures
@ Lee (2016) Toxlco[og|cal hazards of methanol and causes of acute Work Law
poisoning accidents
Shin (2016) Workers’ rights evaporated with methanol, all that remains
@ is the wound Seoul National University
C Chun 2018) Workers' health is still a long way off after the methanol Journal
9 poisoning accidents
Seoul Central Civil Division Judgment 48. Incident 2016 Gahap 535017
® Compensation for damages (San (Occupational accident)). Court of Korea

District Court (2021)

2021.2.4.

Ao mus Zdsiaich 4 2Fols B Wdel deE EuA Mg ®

Zdofs $A4 7ol S50 mEt 2ol Had A gt oj= BuAoA AgdE HERIA &Rle] Ths
o7 e 73S WEMIgY. 83 B4 B Sl=F Skt 24 i £d0A oE £39 W
EdoIM AFE 71HS 7k wrgste] GAeIAH. & A8 FRole B4 dH €89 WeE AR
4 OV 20IA ARLddo] AAEC e 72 BVISIIT. 24 oA 2RolA AFE AR, ALY
dios AL, Bdo] RHgEo] ot Edo A FAVE A2 AAEA o529 W82 24 HiAel
ARILRIe] AFEA o2 7182 AR E HAISE A At ot A TE AR B
Ak 22l AAR AR FFIEC] ZE ] Qlefok (AD] 2A7F 71 AL A0l FFE & A=
SHAEE AFE A 2 712 FAe= st FEIES)] el ¥ WES Ee 24 Y
Aot A4 RdoM 7@ Be JAIGA 29D 9] ok AlLE a4 obd Ay BE AR
AA B APAR 0] e mome AR P AR B AFGEHZ SHAARE, diFE ARl WE
52 Iste] A4, HA, diAle) skdER - & EOiA AU WEel] el BiAe yie
1=]

B4 g EIE 7|¥te g2 STAMP-CAST #4&
Zag VIRIe R AAE 1 Al BM oo

4%
24 ol gt B 4%
o g fee nE B

of ¥rd =Zolu BiA

85 o, WA e FPo Astark

n.z2 i

ST AR BAE 71Z pigure 20l vl FSAMIel wEE AAdo)

o Wgo] B AAS7H ay9ase wiogsiol GA4T AT B4 BEE U

§lo] ol 83Ile. STAMP-CAST  wojc}. mele] yast “344Y — 71448 4
TR B AP S AR 2 g Qs — REAREEAY — 2HEA E AN

o -8t / PAB} e Frjdst HE YT 58

:
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o} wiRsk Al skgler, £4 iV 30l 48
0] High AfaLgRlo] AAERUEA] ofFof wet A
72 FHE 5.

A, 24 o £ Aardle] AAES s
22 Ee AA= A4 A= BASHIT. Froidst
FEE AR Sl 3 A8 AlE H Ee
A, AARRA, S, A-urddAe s E 2=
AHAAAAD, 9391 27193 1 124 H 2% g9
A, AB=EF, BUEAD S22 /=0 Aot AR
7F ARt 3719] 32 AE A ARl AR A
TEAREZE 591 wRiRl AR ARIFE Qe R
ERIE0] ARiFe HERAE SOt HEHRAL,
AR s B BAIBII. (92 At '
ARt o]Fof 2L Foprke StolojA AU
o] Anta & o AN, Al 2 olF A= H
FA|7) o] FO|A|A] ot THE AT F7tE A
ske A71E ABsI7] ol AL 24 Rdof gt
Sttt I2|a 24 B £300A of2 HA(eAhol
AFHUAR FACE DT Ha" AAHRA ZAHS
7] Aol ool 84 yEr|dn. A
Azd, A1 olFd &9, A0 A= &, CNC
7k, AE R, AE 23 A AA " xR, dJA
£o & AYPHT, CNC 7= AlQfRt 729 22
Aol Qs o2 Pt AL 24 ZEoj|A]
€ ol ARFe AR AEAIA UER AT

A, 4 O 2olAe ARLEdE AlASHAE
A Fjds} FES Ae] 9 459 2
oA He AL @Al 71T 5= Qe A B 71
== A AR BAISIAH. FHASH 7= Al
2349 S0l Holshs AHFSAAERL; AR,
A =278 B eI EAAgAE A
Afohz QPAR AR, AHEEE SFohs T=EAF
&, ARl RV eAEE stk AW H B
e A7, AdRel Zagt 714 - dulE AR
Stal g&she FEAA, FroiAlet £ 7heo 2ast
Azt AAE EEote A ol

AR, Bl ¥ Ee 4 S0l e G0l AAAR
AAZE IS s &2 71EE2 HAd X
T BASE. AREFY 83w EFARd
T AGEESAIHe Seadgy) Aie
g2 FAToF AT AdFe] 870] AW o
AAZE o]

-~ =

N

Ay

o]

=

=
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4 Rdo|A A9 spiEE AR SPHIAY
YT G oM Atardelo] AIAE Aol A4
Aol sHt e AAR SR T4 A ZANA
& W&ol AJAI= 0] AA] G2 ARgolnt. Ao shdx
+ o ¥ B 4 S0l mEtA AR = lofof
SHAIRE R EA] 2 AR WERAT.

2. N|AEI MO A AT 7|0 2901

At B4 dl(Figure 2)9] #4484 FollA AA
e 24 g 2204 BAREE AAISFIAY
T 8ol AagH A" e a0l o] 4484
o gk £4 dsta, 1 AIE B9ot 2R
o 7l&strt. BdolA= AFEE 9 R AL A4t
FAE FEoto] AAISHIAIEE 51 m9ke] AR A}
P2 ARF, B REA, BAEAZE He g 2Z]F o]
UA A FAF AS F-Eo67] ofjufsty] ool
O|5L SR E3lote] EAotqict. 181 B4 nd
oA A T= LRMAY BAR BAEH Y84
579 FaAzolA AFERlo] gt dgol gl
mebA] ARESANER, AR, PAEATHE, 25
Aee, T8 Adi/AAR1, 71AH] A 9 AlZAA],
Z1A717- GEAA, Ax 2 B2 GEIA, E-0%
A7, AAFE471E, d 4 BAdE] A&7
ol gk 24 A= o Aof] ZEEo] A| gt
o|¢} HHAH -8-2 o]Fo] BE=E 7]&ot}. ot 1
A 922 FEGA gt W82 B3l IF AF=of
AN A RIC 2 HY|= ofg7] wjFo] S/4FAE
ZHgetal Y82 71&skA] ook

B4 Aujoll= STAMP-CAST £4] 5ho] wha} A|A
glo] g a4 ZHzto] tisiA AR T el 24
o5, AAuE, 2% 5ol FEEo] AAE] k. 1
21 ZF @R 24 g4 8 HEE #7|sko] o]
E3oA AAE U9 E= EAIQIA] ERIT £ =S
Shch 84 Qe T Q] FE2 F3o] 4R
A= ARAITE o] W& E85HA] o, 4
HAHGRRH) Y wAEZA HS 5o I3t HETHA
H), o5 59 HE JFARNE SHoE 257
2ol HEE FAISHA] Qkokth WA 82 Aol ¢4
ZAIR1 2016 7]Eo R IS

24 23E HY ALY £ AERE OF &
oA 7P w2 YRS AAE AE & & Aotk o]
E3ole O EdoAE ZIEA] 2 HA(QADT}

Hd

Journal of Korean Society of Occupational and Environmental Hygiene, 2023: 33(2): 188-205



=
=

- STAMP

284 7E

MHULA ZOFIAM AJA

| sasidiayua |jews Joy
” yoddns yyeay pue Aajes

m uonnyisu| juswabeuep _
Usjea pue Kiajes pazijedads

Aiddns speq

it i

synsas poddns uo poday

aseasip [euonjedn20 papadsns poday

] lopenuodqns puz

i
i
i
.

R e o 11
3 — S[eLsIEN || . (218 ‘loueysy) &m__a%m_ _
(1030Q) o fup pue uny ety Bumn> L PouD fepisqns (1 leLayely Kieipisqns !
_mw_nwOI l¢ -adsu] |enowias ‘ -oe38q Hed IND ‘ Bir LTV B 5 R A ST — |
di Hed a%e|d d O 12 ool o e o g
i FIEURIEN MeYiq | (238 ‘wnuiwinyy) _
A 0 .
............ ] L L) t ) 4 A H 181|ddns |eusyepy mey !
“ uonnysu] buvioyuopy 18||o43u0) ony i el il .II.,II..II..I.]_
P} awuoinuz buniop, | i a
i v 12pi0
D —— fousby ylop Kierodwa] Jo! i
_ g ¥ K
I uonnysu co_wH_meu | siaiop Lousby Kiesodws | ssadold | i /' juawdinba
[P3H [l A / .
“ommmmsman .2 S— Buproejnuey [ 71 LB ety
7 P . . |
s1ay1om Jo Judwade|d Kiesodwa) 77T e SIOINSHIHON H P . | |eatueydafy :
' Fiom w_meL Sainseaw pue Comumuz_uw \ﬁ&mm % P o — — — — — — o |
13DIAPY pUEe 30UepINg P .
(I(s)aBeuep 10) | _Yyeay pue fages _EV (1030e23U0OQNS pIE) 7
(s)190140 Y3jeaH pue fiajes | aompy pue soueping juswpedaq Bunnyoenuepy i H
fousby | —— — — — e 7
A / !
Jiom Kiesodws | oy | | SUORDASU / H
”> 5 SHs24 HOARY | fyyinpeynuepy i b i _
: 1Ao1j04 yuswiabeuepy v i » < =777 T eyuas Aioyoey | m:__u__sm Kiopey |
H i4preaH pue Aajes N S SR i L et et
siaxjom Aouabe Atesodwiay Joj ysenbay T T (1030e13U00QNS pIE) i ) )
H e juswipedaq juswabeuel pue 03D m. .................................................. i i
dmypayp yjeay pue - uejd uonuandid piezey jo maina1 pue ‘oissiuigns ‘uonesedald: i ”
" Kyajes pue uoijeulwexa yyeay [enads 1oy ysanbay 1030B1UOGNS PIE 52pi0 o | , |eroidde pue MM:Mu__%m
Yy _ EO_«m:m_ ,h 0)0e4

I
e Tt s |
Addns speq ¢> v i
| swes 1 |
_ Jopenuodgns is| LooAdEpPME | I
-»| uonesuadwo) ”
fdens eg [ fiapi onenyeny o Lsepomenoy |
Kuedwo) Bunyoejnuepy m E T (e 2
suoyq pews | i=m—- \ A \ I I"juswusenoy
““““““““““““““ | fowbywpeoHpehaes | | op |
\\\\\\\\\\\\\\\\\\\\\\\\ »; [euonednanQ eaioy ;| G
[1 Lt mispens iy ! JRSIgRIS
m«_:mwmka lb_‘_oﬁ_wsm ! fioy 4 Wwawdopnag
siayiop Aouaby Aesodwsa] jo uoipajold ayy uo Py %ﬂ_“ow« 220y - NmmWL W@—_mum_a@?_
Py YiesH pue Aajes euonednang n\m 5 | e m.v |
»  pue juswAhojdwy . Ansnpuj ‘spei| _
Jo Asiuiy [ jo sy !

juswabeueyy yyesH pue Aajes /

Burinyoejnuep speq pue ‘sjeLisjejy mey Jo aseyding ‘sessadold BuLinyoejnuely jo ubissq

sueq Buninjoejnue
10} J9pIQ

Kiauiyoel| pue saiijpey
J0 uoejEsu|

P

Juswysi|qe)s3
Kioyoeq

Figure 2. A safety control structure for methanol poisoning accident analysis
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