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Google

3.8m search queries

YouTube

4.1m videos viewed

KakaoTalk 500 hours of video uploaded

Facebook
email

Facebook

900,000 Logins
3.3m posted

Emails @

156m emails sent

Google
Skype

WhatsApp

YouTube

Free phone

hatsApp

29m messages sent

vASHY |
Google Play and App Store
342,000 Apps downloaded

vMEZ HE|o| nstA
(Massive Open Online Course, MOOCQ))
# ZEX[: GTMI O|ZE ElAf v'Google2| 1St F XL 2| (Google Science Fair)
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Mobile
YouTube Skype
KakaoTalk Google Facebook
Global Offline Online
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Industrial Revolution 4.0
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Strategic Approach to International Chemicals Management
(SAICM)

Registration, Evaluation, Authorisation & restriction of CHemic
als (REACH)

Responsible Care
SOCMA - ChemStewards
ISO Standards

The Globalized Harmonized System of Classification and Label
ing of Chemicals (GHS)
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Modufar and mini-plants

By utiling modular technologies, plants wil Robotics and artificial intelligence
Utilising robotics will mean safer worki
be able o espand o Changes i prodcion. o S

environments for employess, whilst
requirements more Eﬁib'. automation will lead to greater efficiency and
accuracy.
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Internet of things

Find out how the same technology that is in
gelf-driving cars and connected homes will
run chemical plants

Multiscale modelling and
optimisation

Data and simulations can help predict
chemical reaction rafes; betier data will lead
to greater efficiency and accuracy in
production.
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Perception / Information Integration

; l - | Internet of

L' Things

Planning
/Design

System digital

Implementation

h

model in design |4 / fj' -‘e M Y ‘
t l - i L . : . i @
o / Q_’ w1 Simulation [™ B

Mechanism
model

T,

Virtual Factory Management and Control
Real factory
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Predicting the

sequence of events

Self adaptive

Self configuring

Deep think analysis
even with limited data

Self optimising

Self repairing
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tH A K| (Safety Constraints; SC)= H|¥t 24X &t MM E1 HA 5K, 37
Ol Al E|= St H|O|E{e} HF 0| &5l= 0= =’d 2 E(Model Predictive
Control; MPC) 7+ = QH0j|AM ZA™EE| 0 MlE 24,

Environmental inputs/meteo/GIS

Written/ trained procedures

I

LSER Consequences criteria Incident
- Information
Analysis
Consequences
magnitude & ' Scenario
SYSTEM Safety
Constraints I
-« < ernatives
MPC
Consequences
magnitude
reduction Strategy
INTERACTION [~
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Reconfigurable Robotic Architecture

Agent Layer

RATIONALAGENT _—

L

Reconfiguration
Layer

ONTOLOGY: Software ontology, process ontology, etc.
4
INSPECTOR: Fuzzy Inference System

L

Application

Layer

HARDWARE SOFTWARE

Sensors, wheels, cameras, LIDARs, SLAM, VO, programs, image -
joints etc. processing, updates etc.
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Nominal operation, no leakage, contamination or hazard situations triggered

Real time monitoring of |_ll:ll'M.n"-'fl'EI':]LlEﬂ(:‘h‘r update
critical installations Anomaly
across the plant detections+

P . = Human operator,
Robotic vision + predictionsmap | Hierarchical Hazard p

: ; » observations and
Machine learning map .

examination

f

Rapid response UAV :::':;T:L":;mﬁ“" ; High-frequency update
takes charge of aerial S P | |
surveillance, | Real-time
information gathering, UAV command & information , Human rescue
and real-time control operations

monitoring of
situation *

N K

Severe leakage detected, emergency alarms triggered, evacuation

UAV: £QIH| 7|
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et A 7|4dto| E=48tA AMH (Black Box Server; BBS) 342 Z8st=

H33 +EE 2HEA 17| 25194,

THE2 A|LE0| XtF2t AH|/HX|(ER, EE, 28K
AtES0| EistE ME(O|C|of, ZHIY 3™ H) 50|

BBSOf| 2|50 M2 HEE S/5I1 *‘l'ﬂ*% HNag AY.

Mobile users ="w» Ll

= drones =
1 L
ia input
Danger ®
Zone
@
® sensors
l @
BBS ®
Data
management & @
analytics

pa
\ robots
Plant | In-vehicle
control centre = :

devices
Government data \_4 ‘_uu )
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Integrated Chemical Safety and Security Risk
Management

_ Objectives of Integrated
Chemical Safety - Chemical Safety and
Management : Security Risk Management

v" More effective risk
reduction

Integrated Risk Management v Better communication

v" Increased safety and
security culture

- - v' More effective use of
Chiemicalisecurity limited resources

Management
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“It is the policy of our company to protect
our workers and the public, prevent incidents,
protect the environment through integration
of environmental stewardship, security, and
sustainability throughout the life-cycle of its
activities, and ensure regulatory compliance.”

s
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INTER-ORGANIZATION PROGRAMME FOR THE SOUND MANAGEMENT OF CHEMICALS

A cooperative agreement among FAO, ILO, UNDP, UNEP, UNIDO, UNITAR, WHO, World Bank and OECD

The project is The project is

implemented funded by

by IOMC The European
Union

IOMC: Inter-Organization programme for the sound
Management of Chemical
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IOMC?

The IOMCE 2tat=2& 2 2t2|5t= 0] 7|2 87|+

Food and Agriculture Organization of the United Nations (FAQO)
International Labour Organization (ILO)

United Nations Development Programme (UNDP)

United Nations Environment Programme (UNEP)

United Nations Industrial Development Organization (UNIDO)
United Nations Institute for Training and Research (UNITAR)
World Health Organization (WHQO)

World Bank

Organisation for Economic Co-operation and Development (OECD)
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IOMC Website & Contact Point

Visit the IOMC Toolbox
http://iomctoolbox.oecd.org




IOMC &7l ¥ & F H|C|L

1) Introductory video:
https://www.youtube.com/watch?v=YQUGI5hD BY &feature=youtu.be

2) Video tutorial:

https://www.youtube.com/watch?v=Gl4ZsQaiTE|&feature=youtu.be
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G -Irm d Website : www.gtmi.kr
- P I Contact: Z%7| 2%
' nugunaora@naver.com

Tel: +82 2 508 0898
+82 10 4619 4022

For the safe world,

work together for the one world.
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