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l. Why STAMP / CAST ?



l. Why STAMP / CAST?

% The Model is Intuitive and Gives Multiple Information
» System components and their interaction, and interrelationship

» Hierarchical structure, decision/direction and the feedback

% Complexity of Modern Social Structure
» Complex relationships between a company and its subcontractors,

or between subcontractors

¥ Various Causal Factors and Problems
» Safety responsibilities, mental model flaws, context in which decisions were

made, safety culture, etc.



ll. Case Study



Il. 4 Accidents for STAMP-CAST Analysis

1) A Steel Company - Caught between Crane and Facility Structure

» Complex relationships between in-house subcontractors of a large company

2) Construction Site — Building collapses onto bus during demolition

» Complex relationships of various organizations and companies

» Complex stages to carry out building demolition

3) Small Factories Manufacturing Cell Phone parts - Methanol Poisoning

» Relationships of companies, contractors, temporary workers and organizations

4) Waste Plastic Pyrolysis Plants — 7 Fire and Explosion Cases

» Seven accidents at the pyrolysis plants. Many process problems.



1) A Steel Company

¥ Accident Overview (Reference plcture from other company)

(Source: https://www.komachine.com/ko/companies/Hyundai—hoist/produets/38775




1) A Steel Company

¥ Accident Overview
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1) A Steel Company

¥ Accident Overview

> A Worker Fell to Avoid An Approaching Overhead Crane

A steel company’s in-house subcontractor workers were repairing
the metal surface treatment facility. While dismantling the cover
from the top of the facility, an in-house subcontractor worker saw

an overhead crane coming towards him.

The worker tried to avoid the approaching crane but fell to the

workbench about 1.5 m below.

As a result, the worker was injured in the chest and abdomen and died

during treatment in the hospital.
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1) A Steel Company

¥ Accident Overview

» The main causes of the accident presented in the accident investigation report
are as follows.

1) Failure to power off the crane and to install the stopping devices on the running rail.
2) Inadequate supervision of the maintenance work.

3) No director controlling the maintenance work.

4) Failure to recognize the worker on top of the facility.

5) No measures to prevent the worker from falling from height.
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2) A Steel Company

¥ Accident Overview

* Owner of the metal surface treatment facility and the overhead crane

— A Steel Company

* Overhead crane operation

— An In-house subcontractor for crane operation

* Maintenance of the metal surface treatment facility

— An In-house subcontractor for maintenance

13



2) A Steel Company

¥ Accident Overview

Facility Owner

Metal surface
treatment Steel Company
facility

Overhead

Crane Steel Company

This is not a simple accident.

Operator

In-house
subcontractor
for crane
operation

Maintenance

In-house
subcontractor
for maintenance
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% Safety Control Structure (simplified)

Government(Ministry of Employment and Labor)

(Company)
Safety Dept.

(Co;npany] . (Company)

Maintenance Dept.

Manufacturing Dept.
[

Processes and Facilities
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% Safety Control Structure (detailed)
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¥ Analysis

Government{Minisiry of Labor)

1) Only partial work and safety support was available for subcontractors by the Act on the protection, ete. of temporary agency workers,
2) No obligation for the employer to reschedule the subconfractors’ work when workdng inthe same place on the Ocoupational safety and health act

i

Company Management

3) Usage of in-house subcontractors for employment flexibility and cost savings.

4) Provided limited support for the subcontractors in consideration of the act on the protection, etc, of temporary agency workers,

5) Demand for the subcontractors to write their own work standards and conduct risk assessment by themselves.

6) The work standards of the three firms(the company, the crane operation subcontractor, and the maintenance subcontractor)
were being used respectively inthe same work places.

7) The procedure and method for requesting safety measures from the company to the subcontractors were not clear.

¥

(Company) Safety Dept.

7) The procedure and method for requesting safety measures
from the company to the subcontractors were not clear.
8) Insufficient system to review work permits.

A

Y

h 4

In-house subconiractor for arane operation

27) No director to control crane operation.

28) Failure to power off the crane and
install stopping devices on rail for
facilities maintenance. (because the
maintenance information were not
shared properly from the company)

29) Inadequate safety check before crane
operation.

h 4

Crane operator
30) Failure to recognize the worker on the
facility
31) Crane operation during maintenance of
the facilities under the crane

:

(Company) Manufacturing Dept.
9) Inappropriate work scheduling for the
subcontractors (The crane operation
subcontractor and the maintenance
subcontractor performed work at the same
time due to insufficient work schedule
adjustment)
10) Inadequ

ate supervision

workplace

11) Inappropriate confirmation of safety
measures when approving the work permit

12) Lack of sharing of the facilities maintenance
plan with the crane operation subcontractor

13) Inadequate request and confirmation for the
crane operation subcontractor to power off

ty

the crane and install stopping devices onrail
r

10) 1

SUPErvisor at wo

(No expert review process)
Iy

¥

12) Lack of sharing of the facilities

F 3

v

maintenance plan with the crane
operation subcontractor

14) Only general safety measures were
included when establishing maintenance
plans and issuing work orders

15) Inadequate implementation and
confirmation of the safety measures
before maintenance by the
subcontractor

16) Meeting and safety education for the safety of
the workiers before the maintenance work

In-house subcontractor far maintenance of fadlities

16) Meeting and safety education for the safety of
the workers before the maintenance
were not properly operated

17) Maintenance should be completed within the specified
period under the contract with the compary,

18] The-work standards were prepared and risk assessmeris
were performed without the support of the compary.

19) Work standards were not property written

20) Risk factors were not properly identified
from the risk assessment

21) Lack of sharing work information between the
maintenance and the crane operation subcontractor

22) No director to control the maintenance work

23) Safety-related matters were not properly confirmed
when writing and reviewing the work permit

24) Inappropriate safety measures (No measures

wo |.'.."'.

to prevent falling)
]

Maintenance Worker(s)
23) Not aware of the possibility that cranes might
pass through the work area
26) Working without measures to prevent falling

Processes and Facilities

32) The gap between the lower part of the overhead crane girder and the facilities to maintain was too narrow.,

33) The structure of facilities makes it difficult to install a fall prevention equipment.

17




¥ Analysis - AcciMap

External

Organizational

Physical Event,
Actor Event,
Process and
Condition,
Environment

Outcomes

1) (Ministry of Labor) Only partial work and
safety support was available for subcortractors by
the Act on the protection, etc. of temporary agency

workers.

2) (Ministry of Labor) No obligation for the
employer to reschedule the subcontractors’
work when working in the same place onthe
Occupationzlsafety and health act.

3

4] (Management])

Provided limited supportfor the
subcontractors in consideration
of the act on the protection, etc.
of temporary agency workers

(Company)

[

3) (Management)

savings

Usage of in-house subcontractors
for employment flexibility and cost

l [

5) (Management) Demand for
the subcontractors to write

(In-house subcontractor for maintenance)

17) (Management) Maintenance
should be completed withinthe
specified period under the contract
with the company.

their own work standards and — 3 '

conduct risk assessment by
themselves.

¥

B) (Management) The work
standardsofthe three firms(the
company, the crane operation
subcontractor, and the
maintenance subcontractor)
were being used respectivelyin
the samework places.

10) (Manufacturing &
Maintenance Dept.)
Inadequate supervi

on of

¥
4} (Manufacturing Dept.)

18) (Management} The work
standards were prepared and risk
assessments were performed
without the supportof the

20) (Management)

Risk factors were not
properly identified from
the risk assessment.

(In-house subcontractor for
crane operation)

the subcontractor's

maintenance work. (No
supervisor atworkplace)

—]

company.
Inappropriate work
scheduling for the !
subcontractors.

¥
7) (Management) The 19)iManagement)

procedure and method for
requesting safety measures
fromthe company tothe
subcontractorswere not clear.

‘Work standards were not properly

written

Yy

8) [Management & Safety
Dept.) Insufficientsystem
to review work permits. (Na
expert review process)

—

11) (Manufacturing Dept.)
Inappropriate confirmation
of safety measures when
approving the work permit.

14) {Maintenance Dept.)
Only general safety measures

were included when establishing

maintenance plans and issuing
work orders.

I
L)

12) (Manufacturing &
Maintenance Dept.)

Lack of sharing of the
facilities maintenance plan
with the crane operation
subcontractor.

21) (Management)

Lack of sharing work

o information between the
maintenance and the
crane operation

22) (Management)

maintenance work

No director to control the

subcontractor.

AN

27) (Management)
No director to control
craneoperation.

16) (Maintenance Dept. & Subcontractor) Meeting and 1\
safety educatipn forthe safety of workers before the

maintenance work were not properly operated

1

15) {Maintenance Dept.)
Inadequate implementation
and confirmation of the
safety measures before
maintenance by the
subcontractor.

13) (Manufacturing Dept.)
Inadequate request and
confirmation for the crane

operation subcontractor to power

™
. |

off the crane and installstopping
devices on rail.

32) (Facilities) The gap between the lower part
of the overhead crane girder and the facilitiesto
maintainwas too narrow.

¥

33) (Facilities) The structure of facilitiesmakes it
difficultto installa fall prevention equipment.

24) (Maintenance Dept.) /

Inappropriate safety ‘-".

measures. (No measures to
prevent falling)

23) (Maintenance Dept.)
Safety-related matters were
not properly confirmed when
writing and reviewing the work
permit.

28) (Management)

Failure to power off the
crane and installstopping

devices on rail for

facilities maintenance.

25) (Maintenance Worker)

Not aware of the possibility
that cranes might pass through
the work area.

26)(Maintenance Worker)
Working without measures
to prevent falling.

29) {Operation Dept.)
Inadequate safety check
before crane operation.

30) (Crane Operator)
Failuretorecognize the
worker on the facility.

LS

|
'

L
A worker of anin-house subcontractor

for maintenancefell from height while |«
tryingto avoid approaching crane.

i

A worker injured

31) (Crane Operator)

Crane operation during
maintenance of the facilities
under the crane.

18




[ Analysis — HFACS

Classification

Causal factors

Company

In-house subcontractor for facilities

In-house subcontractor

maintenance for crane operation
3)Usage of in-house subcontractors for
Resource Management employment flexibility and cost savings. N/A N/A
4Provided limited support for the subcontractors
'cr)‘f igrr;sméer;atgn :r]: th?/\/gi;? the protection, etc. 17)Maintenance should be completed
Organizationa | Organizational Climate 5D % f rythg E)y tractors to write thei within the specified period under the N/A
| Influences JDemand for the subcontractors to write their contract with the company.
own work standards and conduct risk
assessment by themselves.
7)The procedure and method for requesting safety 18)The work standards was prepared and a
Organizational Process measures from the company to the subcontractors risk assessment was performed without N/A
were not dear. the support of the company.
L 10)Inadequate supervision of the subcontractor's | 22)No director to control the maintenance |27)No director to control
Inadequate Supervision maintenance work. (No supervisor at workplace) work. crane operation.
9)Inappropriate work scheduling for the 19)Work standards were not properly
subcontractors. written. 28)Failure to power off
1M)Inappropriate confirmation of safety measures | 20)Risk factors were not properly identified the crane and install
when approving the work permit. from the risk assessment. stopping devices on
12)Lack of sharing of the facilities maintenance 21)Lack of sharing work information rail for facilities
Planned Inappropriate plan with the crane operation subcontractor. between the maintenance and the crane |  maintenance
Operations 13)Inadequate request and confirmation for the operation subcontractor. (because the
crane operation subcontractor to power off the | 23)Safety-related matters were not maintenance
Unsafe crane and install stopping devices on rail. properly confirmed when writing and information were not
Supervision 15)Inadequate implementation and confirmation of shared properly from

the safety measures before maintenance by the
subcontractor.

reviewing the work permit.
24)Inappropriate safety measures. (No
measures to prevent falling)

the company).

Failed to Correct Problem

N/A

N/A

N/A

Supervisory Violations

14) Only general safety measures were included
when establishing maintenance plans and issuing
work orders.

16) Meeting and safety education for the safety of
the workers before the maintenance work were
not properly operated.

16)Meeting and safety education for the
safety of workers before the
maintenance work were not properly
operated.

29)Inadequate safety
check before crane
operation.

=
(o)




[ Analysis — HFACS

Causal factors

Classification 1D
In-house subcontractor | subcontractor
Company crees .
for facilities maintenance for crane
operation
Phvsical 32)The gap between the lower part of
En\>//ironment the overhead crane girder and the N/A N/A
Environ-mental facilities to maintain was too narrow.
N Factors
Preconditions Technical 33)The structure of facilities makes it
for Ervi t difficult to install a fall prevention N/A N/A
Unsafe Acts nvironmen equipment.
Substandard Conditions of
Operators N/A N/A N/A
Substandard Practices of Operators N/A N/A N/A
Decision Errors N/A N/A N/A
Skill-Based Errors N/A N/A N/A
Errors 25)Not aware of the 30)Failure to
possibility that cranes recognize the
Perceptual Error N/A might pass through the worker on the
Unsafe Acts 26)v\;/\;>rkk.area. - facility.
. orking without measures
Routine N/A to prevent falling. N/A
o 31)Crane operation
Violati-ons . during
Exceptional N/A N/A maintenance of
the facilities

under the crane.

20



2) Construction Site

¥ Accident Overview

(Source: BBC, https://www.bbc.com/korean/news-57423228)

21



2) Construction Site

¥ Accident Overview

OO-dong, an old housing district suffering from severe urban
abandonment, was assigned for redevelopment. A Company won the

contract to redevelop the old town and began the demolition work.

A five-story building in the midst of a demolition process fell onto a
street in the redevelopment area. The building rubble buried a bus that

was stationary on the street at the time.

The accident killed nine passengers on the bus and injured eight.
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[ Safety Control Structure

Preparation of Review of demolition Approval of demalition = Supenvision of demolition
demolition plan } work plan 4 work plan 4 | Demolition work work
Ministry of Land, Infrastructure and Transport{(MOLIT), Ministry of Employment and Labor{MOEL), Ministry of Environment(ME)
Building Act Building Act Building Act, Building Management Act Building Act, BM Act, O5H Act, Construction Technalogy Promation Act,
sulding Management Act suiding Management ActeM Ach) | OccupationalSafety and Health Act(OSH Act) yAct on ine Improvement of Urban Areas and Residentia Envronments
District OfﬁCE of DReconstruction Business l
00 City Association) |
- Permitting authority of - Client (Orderer of |
a demaolition work demolition workd |
N 8-2. Approval of 1. Contract for| 8. Contract for supenvision of :
7. Application for approval of -:Ie olition workplan  demolitio demolmon viork I
demolition work pIan[Subm|55|o‘n N 15-3 Rennrt A - |
of demalition plan) \l |
¥ ! \-l |
6-2. Request for supplementation | l
L B of demaolition work plan | |
Request for ¢ | - Reviewser of the ___ B-4 Review report[resurt}- of | e |
o ~*  Jemolition wark plan - _demolltlcn work plam 2: :
of the building T - | F |
— | T supervizor of |
T 5. Request for review'u':if — | lition work I
[P demolition work plan | - R |
! 6-3. supplementation results : i |
A ! of demalition work plan | ! :
- Drafter of the § 4-2. Submissicn Dfdemd_lrtlon work plan : : i :
g?mglg:ﬁrd\i"l:gk plan 3-1. Request{Contract) for'preparation of demolition work plan [ : ! :
' I i |
- \ '8-1. Review! 15-1. |
; demolil -Super\rlsmn of |
lan{O .demohtlon |
. P . |
iew of demolition workplan & Pt et |
4-1. Preparation of demclition work plan B-1. Review of demalition werk plan | | i |
- On-site surveys L ! | ! |
- Review of structural safety s ' : ' I
‘.. - preparaticn of structural safety plan v | UERIOION WOTK plaity | TesurTs ; i l
. . '. : Manager 13. Work order, : i :
: I {Manager ofH compen}!l ! ! |
| "+ of worl ! ! I
. | 13. Work order T - ofwork ! 1', |
. ! — i |
: [PJemolltlon Work Workers | :
. : rocess rd Worker of H) K demalition work —— '_[WE!HEEI’& of L 14 demolition work I
I L v kL | I
! : Installation of temporary Demolition work inside » Demoliion work of » Collection and taking out I
i k% fackies {Protectve fence) | W the building waste :
) ¥ |
s 4L-‘| Building-to-be distnantied | i
__________________________________________________________ 4




[ Analysis (translated by Google)

Ministry of Land, Infrastructure and Transport
(Buikling Management Acth

(Safety responsibility)
- Securing safety related to building demclition wark

(Dwecision error)

(Contesxt)

(Flawj
- When a subcontractor applies for a demolition plan,
it is unclear whe is responsitle
(It iz neceszary to darify the person obligrs-= =
apply as the original recipient)
- Stakeholders can be selected when selecti
i for the decommissioning  plan
criteria unclzar)
- Upon approval of the demclition plan, wis
neceszary regandless of the type of work

e

A (Drafter of the demoliion work plan}

(Safety responsibility)
- Faithfully prepare the demclition plan con
safety

(Dwedsion error)
- Create a demclition plan based on photos
without site visits

(Contesxt)

- Cost reduction

- Conventionally. decommissioning plan pre
work is performed

(Flaw)

- Inappropriste  structure safety review and structure
zafety plan preparation

- Failure to indicate essential checkpoints for sach
major process in the safety checklist

- Lack of safety considerations such as worker safety
management

- Omiszion of safety management and waste trestment
plan around the demclition site

C district office in 00 gty
{applicant for demalition work)
(Safety responsibility}

- Systematic review and approval of demalition wark

\ plan

(Contesdt)

- When demclition plan i approved, the original
contractor is excluded (subcontractor approved)

- Carry out licensing work ac per exicting practice

((Flaw}}

- Lack of expertice in reviewing decommissioning
plans
Imm Elimimmt mmiimirs m dhm mbm e ad aha

- LTRANNSIT SUMPISIIS L (SRS L IRy

insufficient items by phone

(Contesxt)
- Cest reduction
- Conduct review of decommissioning  plan in practice

(Flaw)

- Failure to properdy review problems in the
decommissioning  plan

- Structursl safety review, review of collapse
prevention meacures and no recults

- Insufficient confirmation of supplementary requests
and supplementation for inappropriste matters

- Write the review opinion appropriately without
checking whether it is supplemented or not

- Ucing the recults of reviewing only some items, iksue
& review opinion as if the whaole was appropriate

[ Reconstruction  business assodation
{orderer of demolition work)

(Safety responsibiity)

- Systematic supervicion of the entire conctruction

(Dedision error}

- In the dismantlement permit application and
supervision contract, do not indicate the original
contractor (E industry) but the subtontractor (G
company)

- Appointment of & person who has an interest in the
corporation 35 & supenvisor

- Matters related to resident supenvision are not
reflected in the supervision contract

(Context)
- Cost reduction, reduction of construction  peried,
efficient management of construction manpower

(Flaw)

- Recognize the decommicsioning plan only aca
means of appraval and approval

- Lack of expertise in reviewing decommissioning
plans

- When changing the demolition method, the decision
it not made after comprehensively considering the
structural characteristics of the target building and
external adjacent conditions.

- Formation of a multi-level subcontracting  structure
that iz vulnerable to poor organizational
management, decision-making, and zafety
management through disaster subcontracting and
signing of side contracts

Office F (Supenvisor of demofiion work)

(Safety responsibility)
- Induce safe work performance through supervision

(Dwecision error)
- Implementation of non-recident supenizion at work
sites

(Context)

- As the subgontractor & designated as the subject of
supenvision, it is difficult to collect information
related to demolition plan and carry out swpervision
{disruption of the business link between the
zupenvisor and the oniginal contractor)

- A subcontractor. not the origingl contractor, is

the subject of supervision, causing
& conctruction management system
he responsibility of the original

w and supplement requests for poor
vtion measures in the demoliion plan
to the essential confirmation points

on work plan have not been

performance of the supenvision

r demolition construction (review of
n, implementation of supervision
jons, supervision under the Building
\ct, etc. not implemented)

firmation

actor for demoliion work)
3

bility)
n work

th related regulations and demalition

ion cost and labor cost-oriented
contract (ilegal)

molition order and method based on
mowt following the demclition plan

and construction period reduction

= with the demoliion order, work

memoa, strucnural safety plan, and structural
reinforcement plan in the demelition plan

- Structural safety plan, safety checklist, structural
reinforcement plan not prepared

- Safety review related to the uze of demalition
equipment and structural reinforcement mot
imiplemented

- Mon-comgliance with safety procedures at each
stage of construction

24



[ Analysis 2 — Analysis according to work flow

No. Work Stage Organization or Company in Charge
- Reconstruction Business Association(D)
1 Contract for demolition — Contractor for demolition work(E)
. Contractor for demolition work(E)
2 Subcontract for demolition work — Subcontractor for demolition work(G)
3 Request(Contract) for preparation of Subcontractor for demolition work(G)
demolition work plan — Drafter of the demolition work plan of the building(A)
Preparation of demolition work plan Drafter of the demolition work plan of the building(A)
4 - " Drafter of the demolition work plan of the building(A)
Submission of demolition work plan — Subcontractor for demolition work(G)
5 Request for review of demolition work | Subcontractor for demolition work(G)
plan — Reviewer of the demolition work plan of the building(B)
Review of demolition work plan Reviewer of the demolition work plan of the building(B)
Request for supplementation of Reviewer of the demolition work plan of the building(B)
demolition work plan — Subcontractor for demolition work(G)
6 Supplementation results of demolition Subcontractor for demolition work(G)
work plan — Reviewer of the demolition work plan of the building(B)
Submission of review report(result) of Reviewer of the demolition work plan of the building(B)
demolition work plan — Subcontractor for demolition work(G)
; Application for approval of demolition Subcontractor for demolition work(G)

work plan(Submission of demolition plan)

— Permitting authority of a demolition work(C) 25




[ Analysis 2 — Analysis according to work flow

No. Work Stage Organization or Company in Charge

Review of demolition work plan

(On-site inspection) Permitting authority of a demolition work(C)

8
" Permitting authority of a demolition work(C)
Approval of demolition work plan — Subcontractor for demolition work(G)
9 Contract for supervision of demolition Reconstruction Business Association(D)

work — Project supervisor of demolition work(F)

Subcontractor for demolition work(G)

10 | Request for approval of demolition work _» Contractor for demolition work(E)

Subcontractor for demolition work(G) / Contractor for

1 Approval of demolition work demolition work(E) — Subcontractor for demolition work(G)
Subcontractor for demolition work(G)

1 Sub-subcontract of demolition — Sub-subcontractor for demolition work(H)

work(illegal) Subcontractor for demolition work(G)

— Subcontractor of asbestos demolition work(J)

13 Work order Manager of sub-subcontractor for demolition work(H)
— Workers

14 Demolition work Workers of sub-subcontractor for demolition work(H)

15 Supervision of demolition work Project supervisor of demolition work(F) — Subcontractor

P for demolition work(G) / Contractor for demolition work(E)
16 Safety Inspection Contractor for demolition work(E)

— Subcontractor for demolition work(G) 26




3) Small Factories Manufacturing Cell Phone parts

¥ Accident Overview

(Source: Nocutnews, 2016-03-09, https://www.nocutnews.co.kr/news/4559006)




3) Small Factories Manufacturing Cell Phone parts

¥ Accident Overview
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(Source: Nocutnews, 2016-03-09, https://www.nocutnews.co.kr/news/4559006)



3) Small Factories Manufacturing Cell Phone parts

% Accident Overview — Methanol(Methyl Alcohol)

Name (CAS Number)

Methanol(Methyl Alcohol) (67-56-1)

Exposure Work

Aluminum plate cutting and drying work
Coolant replenishment

Color / Odor

Colorless/Characteristic

Toxicity

The initial symptoms of methanol intoxication include central nervous
system depression, headache, dizziness, lack of coordination, and
confusion. Sufficiently large doses cause unconsciousness and death.
The initial symptoms of methanol exposure are usually less severe than
the symptoms from the ingestion of a similar quantity of ethanol.

Once the initial symptoms have passed, a second set of symptoms arises,
from 10 to as many as 30 hours after the initial exposure, that may
include blurring or complete loss of vision, acidosis, and putaminal
hemorrhages, an uncommon but serious complication.

Workplace Exposure Limits

- OSHA: The legal airborne permissible exposure limit(PEL) is 200 ppm
averaged over an 8-hour workshift.

- NIOSH: The recommended airborne exposure limit(REL) is 200 ppm averaged
over a 10-hour workshift and 250 ppm, not to be exceeded any 15-minute work
period.

- ACGIH: The threshold limit value(TLV) is 200 ppm averaged over an 8-
hour workshift and 250 ppm as a STEL(short-term exposure limit).

29



3) Small Factories Manufacturing Cell Phone parts

¥ Accident Overview

From January 2015 to October 2016, six cases of non-oral occupational
methanol poisoning occurred in mobile phone parts manufacturers in Korea.

The workplace used a high concentration of 99.9% methanol as cutting oil
when cutting aluminum parts with a CNC cutting machine. The cutting oil
cooled the cutting tool and workpiece. Each CNC machine used about 18
liters of methanol a day.

After cutting, workers used an air gun to remove residual methanol from the
aluminum parts. Methanol splashed on the workers’ eyes and skin at that time,
but they were not wearing safety glasses, protective gloves, and gas masks.

Therefore, the workers’ hands got wet with methanol and they inhaled
methanol vapor dispersed in the workplace through their respiratory systems.

The poisoning accident caused blindness and brain damage to six workers in
three workplaces.
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3) Small Factories Manufacturing Cell Phone parts

[% References for Analysis

No. Author(Year) Subject Source
Why did non-oral occupational methanol Journal of Korean Society of
Lee et al.(2017) | poisoning occur in South Korea in the 21st Occupational and
century? Environmental Hygiene
@ Tracking investigation of methanol acute

Solidarity for Worker's Health,
Korean Industrial Hygiene
Association

poisoning occupational disease patients in
2016 and post-management plans at smart
phone manufacturing subcontractors

Lee et al.(2016)

Journal of Korean Society of
Occupational and
Environmental Hygiene

What Caused Acute Mehtanol Poisoning and

Park et al.(2016a) What it the Countermeasure?

N Occupational health and safety vulnerability of
Park et al.(2016b) | workers in micro and small enterprises: The OSHRI, KOSHA

causes and measures

e Lee(2016) Toxmologlcgl ha;ards qf methanol and causes Work Law
of acute poisoning accidents

: Workers' rights evaporated with methanol, all
Shin(2016) 2 . L
@ that remains is the wound Seoul National University
' is sti Journal
Chung(2018) Workers' health is still a long way off after the ur

methanol poisoning accidents

Civil Division Judgment 48. Incident 2016
Gahap 535017 Compensation for Court of Korea
damages(San(Occupational accident)).2021.2.4.

© Seoul Central
District Court(2021)
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4) Waste Plastic Pyrolysis Plants

¥ Accident Overview

i~
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4) Waste Plastic Pyrolysis Plants

¥ Accident Overview

No Company Year | Type Process Outline of the Accident
Leaked gas and oil vapor ignited and caused a fire
1 AA 2010 Fire Pyrolysis | during the pyrolysis of compressed waste vinyl
pellets. (1 dead, 2 injured)
Residue A flame broke out inside the pyrolysis reactor
2 2016 Fire while a worker cut the wire caught in the inlet of
removal . . .
- the pyrolysis reactor with a portable grinder.
Gas A gas explosion occurred while opening the door
3 2019 |Explosion| . . , of the gas incineration facility with a lit torch to
Incineration . .
burn the gas. (1 injured)
. | When a worker opened the door of the pyrolysis
4 CC 2020 Fire Wa;te PIIaStIC reactor to put waste plastics into it, a fire occurred
PPy with the smell of gas.(3 injured)
5 DD 2020 Fire . .Gas - The waste gas generated and Ieakgd from the waste
incineration | plastic pyrolysis process caused a fire. (1 dead)
The pressure inside the waste plastic pyrolysis
: : reactor increased and broke the fixing bolts of the
6 EE 2021 |Explosion| Pyrolysis . . .
reactor cover, which made pyrolysis gas and oil
vapor leak and cause a fire.(2 dead)
After injecting pyrolysis oil into a centrifuge, a fire
7 FF 2021 Fire Trial run | and explosion occurred during its test operation. (1

dead) 34
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l11. Conclusions
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I1l. Conclusions

1) Caught between a crane and a structure at a steel company
- A simplified model was created from the complex system structure and

analyzed.
- It was analyzed with a focus on the relationship between system components.

2) Building collapse onto a bus during demolition
- An additional analysis according to the work process flow was performed using
the STAMP model due to the long time delay between some actions and the

accident.
- Some components were not included in the system model, resulting in

inadequate analysis of related problems.

3) Methanol poisoning during smart phone parts manufacturing
- The analysis results reflected all the problems presented in the previous reports

and identified additional problems.
- It was the first case applied in the field of occupational health in Korea.

4) Fire and explosion at waste plastic pyrolysis plants
- One STAMP model integrated seven accidents.
- It identified many problems regarding physical processes, and inside and

outside the workplace.
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I1l. Conclusions - Limitations

» Analyzing a complex system with STAMP takes a long time.

» STAMP analysis requires a lot of data, so it is necessary to secure related
data or prepare a plan to participate in the accident investigation process.

» STAMP analysis alone has limitations in finding all problems, so using other
analysis methods is also necessary.

For example, analyzing over time is not easy. Moreover, if the system model
has an error, the identified problems would be limited.

» The relevant experience and level of knowledge of the analyst can have a
great influence on the STAMP analysis results, as with other analysis methods.

However, despite these limitations,

» STAMP analysis was applicable to occupational safety and health
fields in any industry.

» The STAMP model was helpful in understanding and analyzing the
accidents because it was intuitive.
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