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Session2 Responsible Care & Sustatinability
Topic : Implementation of Circular Economy Program in Mailiao Industrial Complex
Speaker : Dr. Cheng-Yu Yu(FPG)

Implementation of Circular Economy
Program in Mailiao Industrial Complex

Safety, Health & Environment Center,
Group Administration,
Formosa Plastics Group

Dr. Cheng-Yu Yu
November 7, 2019

e FPG has been promoting 12 water-saving and energy conservation
projects. This year, these projects are combined with Artificial
Intelligence(Al) and big data analysis and it is added the 13th project
“Process Intelligence” to expand the improvement benefits.

FPG RHEFR B RS Ry 13 THE P& (E ol



ENERGY INTENSIVE PRODU

PVC
ﬁ‘ Key abatement levers across the value chain

| Implement new technelogy Increase recycling rates with focus
Use bio-ethylene as feedstock in chlorine i on pipes, fittings and window frames y

= Cant v ical " t from m
based ethylene c electrolysis tewards more energy efficient

= Bio-ethylene based on ligno-cellolosic membrane cell and ODC electrolysis VinyLoop? process
biomass required, with uncertain * Compared to mercury cell, membrane cell = Availability of used PVC a short term barrier
feasibility in near to mid-term horizon has ~25% lower emissions. In 0DC given lifetimes of up to 50 years and more

technology emissions are ~40% lower . " |

than mercury cell emissions Large potential from installed base in the
coming decades from lead and cadmium free
production since the 1980's

= Breakthrough dependent an local
conditions, technology mature and
economic viability -

Through the
perspective of

|
= getio the life cycle, we
m PVC precursors PVC PVC compound gt PVC product +Land-filling examine the

[ [incneration substances at
LT L - — eaCh Stage to
create a circular
Switch to green energy 3 Improve process and energy 0]
throughout the value chain 9 efficiency ’?ﬂ economy.
* Non-fossil energy share of total electricity * Continuaus efficiency improvements in
production to be increased from today's multiple process steps leading to a 25%
6% to ~70%?, reducing CO, emissions reduction by 2030 (~2% p.a.)
from electricity generation by ~50%. * Examples may include improved

polymerization technigues and
decomposition of GHGs

1 Partnership between Solvay and Serge Ferrari; 2 Based an Enerdata Emergence case
SOURCE: Anslysis based on industry reports and interviews

Information Source: European Climate Foundation 24

FPG {{%35 ICCA B e i o LR AT s 2 V) ARE

Unit . i
Unit Unit Standard ~ Emission Waste-  Solid
consumption consumption Coal (MM3/yr) water wastes

(Ton/Ton) (Ton/Ton) (Kg’q‘on) *o (Kton/d) (Ktonlyr)
2007 1.02 2.5 222 279.5 1135 109.1

2018 0.98 1.72 202.9 13.0 85.2 108.0

Reduction

ratio (%) 3.9 30.4 16.8 95.3 24.9 1.0

*1: 1kg standard coal calorific value = 7.0 x 102 Kcal

*2: emission to the flares, unit : MM3/yr
31

FPG 2007 B 2018 FHIRE AR 2 BT - CO2 iaHiRIE(K 95.3% ~ KEIREIE
24.9% ~ [EIREEEFEYTRD 1%
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Session3 Countermeasures and Challenges Regarding Plastic Issues
Topic : Biodegradable Plastics Market Status and Challenges & SKC PLA Film
Speaker : Dr. Cheng-Yu Yu(SKC)

Topic : Recent Trends of Environmentally friendly Plastics
Speaker : Sang-hyun Park(Lotte)

: >
Vaste Plastic Problems and Solutions SKC ™ change today better tomorrow _|

Plastic Pollution Micro Plastic

Recent Trends of Environmentally
friendly Plastics

No Plastic R“y“! S Sang-hyun Park
Lotte Chemical R&D Center
SAY | .
NO"'“Ql | ‘. 8" ‘ Nov. 8, 2019
H.AS |
ol LOgT E CHEMICAL)

Dr. Cheng-Yu Yu Sang-hyun Park

Global Production and Recycle of Plastics @

= Plastic Production has been increased continuously but, Recycle Ratio is limited

Annual Plastic Production and Recycle!

[Unit : million metric tons]

Production

I Recycle

381

74
(19%)

——‘

1950 1955 1960 1965 1970 1975 1980 1985 1990 1995 2000 2005 2010 2015

Wutheut/sighiﬁ'tﬁa;t;a tion, there. may bd

mo.ré plastics than fishéssin fﬁg‘ocean wh‘t byv
6)

- The World Economiic Forum

1. Source : Geyer, Jambeck, Law Sci. Adv. 2017;3:e1700782, 19 July 2017 7.

A 1L 5 b il YR R T A B o R DR (B S [ ST i B B 5 %
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Study Model : Substituting Plastic 0

= Social environmental cost related with plastic use is approximately a quarter of alternatives.

- Al

;;“ (\
; © | ]

25g PET 318 Glass
Per 500ml Per 500ml

Environment! (US $ Billion) P

Plastic
(business as Casual)

100.0 200.0 300 0 400 0 500.0 600.0
Ocean Damage W Waste Management W Climate Change Air Pollution 1 Land and Water Pollution
1. Source : American chemical Council, ‘Plastics and inability : A Valuation of Envil Benefits, Costs and Opportunities for Continuous Improvement’, 2016 11

% LR IR R G B ) () R R E AR

) ) »
BlOdegradable Plastic SKC  change today better tomorrow

- PE, PP J PS, PA

(8] J BioPE BioPET \\7
PET J J

Oil-based BioPA | = Bio-based

Oxo-deg. (Bioplastic)

Biodegradable Plastic
PBS

&

Microorganism

The presence of certain microorganisms that break down plastic bonds
’
,’ -~ Biodegrade plastics into water, carbon dioxide and soil nutrients
O
PLA : Amycolatopsis, Saccharotrix, proteinase K from Tritirachium album, Rhizopus delemar
,,§ o K R PE : Acinetobacter (Biodegradation of small amount of low molecular weight PE)

PS : Actinomycete (Only very small amount of biodegradable)

il

FH&% Biodegradable ¥{IRiE &7 3% 7 YRR

Ve

» SRS R RIS Z AR R B
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Lotte’s Plastics 5Re — Replacement 0

= Compostable PBCT — A New Environment Friendly Plastics by Lotte Chemical

PBCT (Poly(butylene carbonate-co-terephthalate)

I MeO 5
oo~~~ s+ M+ co sou OB i )I\ >_©_<
Meo™ “OMe ° °M° Base MeOH

The monomer ratio — Control Properties, Crystallinity,

the Degree of Composting

Characteristics Applications

Miscible with PLA

Hydrolysis Resistance!(0.1%)

Compost ability (60% 1)

1. Hydrolysis(%) = (Initial Viscosity- the Viscosity after 3hours exposed in boiled water)/Initial Viscosity*100 18

28K A>EfFr 2% Biodegradable Polymer(PBCT)F LAHUA {E47 252

. L3
SKC PLA Film SKC ' crange today better tomorrow

Eco-friendly biodegradable product in which PLA resin made of biomass raw

materials such as corn is manufactured using SKC film manufacturing technology.

Feedstocks for Starch HO == CH: HO == CH,
7 o o
/&) -
(2 &
= z OH oH
S NN
= 3 “ n
Corr Sugar Cane Cassava OH OH
Starch Dextrose
[°]
S HO
l A
Film ndnum(,turlng “, n ", OH
SKC PLA Film process < ARG
Lactic Acid

SKC { FBefn 1F £y iURHFE 58 Biodegradable Polymer(PL)FH DAEN (A5 47 YRR

13



Session4 Best Practices Of Process Safety

Topic : Best Practice of Process Safety Management System during Design and
Construction of Plants

Speaker : Sarang Mahajan(DuPont)

PSM fail i i j
ures in capltt‘al proljec's can have severe human and economi
e & i .
Billion Hopess 9 years after start-up. Losses can excrenelﬁ $1

busy rosyncheonizing
pantwhen hagips.
* One person died and 21 othars , including
an exocuive eaginee,wert need e

DuPont
Sustainable
Solutions

The cost to implement PSM post start-up is much greater than when
implemented during the project

During the planning, design, procurement, and construction phases of a capital project,
the expertise required for specific PSM elements is available

B

Project documentation requirements must be set early
and included in design and procurement requirements.
Examples

include vessel and relief valve design calculations,
operating procedures, equipment maintenance
procedures and requirements, and drawings

These are difficult and costly to reproduce once the
project team is dismantled.

DuPont
Sustainable 7
Solutions ‘

PSIVI 72 7] AR £ 1 RS B T 9 e e
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Lack of effective communication between different departments and
institutional organizations

Lack of integrity

—

Fixed timeline to design data transmittal

Diffusion of responsibility

~
Bas c Project M Project
project office
Construction department / Project office
?:j:ag:: ;nd Construction Institute (CI} .

instiute (pRy @

Updated and revised draft

= Design evaluation and validation (CI, DRI)
= Project status monitoring (CI, DRI)

Detailed planning and scheduling
Contract

s . A A A

v v v
= Tracking project execution progress

= Lack of integrity and communication between different departments

= Limited responsibility of team member for the project execution

DuPont
Sustainable
Solutions

Effective collaboration between Project Team, Operations and Corporate
Center from initial phases of the evaluation ensures quality and accuracy

of the results

Business
Planning

Steering
Committee

Project Manager

Control, tracking, consulting, decision alignment, resource allocation

Responsibility for execution

= Control, tracking, consufting of Project Tesm

= Preparafion/submission of dsta for esch estimate clsss

Expert on
construction,
design, P&ID, etc.

= Gonsulting by &n economistiexpert from Investment Department
= Gonsulting by = cost engineer
= Gonsulting by = planner

= Control, consulting
and tracking of s
contractor

= Control, consulting and tracking of & contractor (design institufions)

. G ] at

Transfer of the facility to
Operations

Site
Economist/
Expert of
Investment Dpt.
Planner
Operations
DuPont
Sustainable
Solutions

PSM JfEE Ry B (B ~

+  Schedule drafting. opfimization. enslysis

ject phase based on the dats from experts on operations, ety

design, construction

+ Drafting & financis| model and prepsration of recommendstions far IC bssed on

the project cost st each phase, taking into account financisl indicstors and
compsny gosls

= Cost Contral

= Schedule control and
cansuliing of s
contractor

Engagement into check-up of readiness for operation

Consulting Project Team Operation

E

aaT ~ ERLE - ﬂz%

 TAR)SH 7 hE)
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Topic : Journey of PSM Implementation at FPG, Taiwan
Speaker : Chen, Chin-Chuan(FPG)

™ APRCC

SE R Asia Pacific Responsible Care

New thinking in the PSM Program

® Process Safety Program review—
» Dr. Sam Mannan made a total of 38 recommendations.

B Organizational-Board Oversight B Facility Siting-based on API RP-752

B Organizational-FPG Center of SHE | B Process Safety Management (PSM)
Role Program

B Organizational-MaiLiao B Process Hazards Analysis (PHA)

B Outreach Issues B Management of Change (MOC)

B Systemic Issues B Emergency Response Program

B Mechanical Integrity Program

* The following S items Improvement projects should be priority.

“+ Organizations to strengthen. % Mechanical Integrity. (MI)
% | % Process Hazard Analysis. (PHA)| <+ Auditing and incident investigation.
“* Management of change. (MOC)

pagel13

Dr. Sam Mannan $1¥7ZEE PSM 45T 38 (B &5 (47 /& 1Y Process Safety Program
review ~ Ml assessment program ~ Facility Siting Project ~ Incident investigation ~ PHA

review program 271 KIE )
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New thinking in the PSM Program

® Re-organizing SHE (Safety, Health, and Environment)-

» On August 15, 2010, the 7 top-level administrators of FPG Executive
Board discussed the project for improving the industrial safety and
environmental protection. Vice-chairwoman, Ms. Susan Wang is in
charge of management of SHE.

» SHE organization of FPG and human resources review-

* Re-organize the SHE Center (esp. in Mailiao complex) : The units of
general affairs are expanding from 86 to 164 people.

* The human resource arrangement on SHE affairs : Each unit of FPG
has a full-time contact window on SHE affairs at any administration
level.

* Establishing enterprise-level Technical Specification Team: In March
2012, Technical Specification Team was established to figure out the
practices of other related industries and set up standards.

page15

EHTE TP AIEE - H 86->164 A 5 BP0 AR - i 43->114
A ¢ ERTE A TS 462

Process Safety

® Process Safety Program-

» SHE Manpower review (Dec. 2010) : To comply with the
industry best practices in PSM, FPG set up designated PSM
Coordinators at all levels, They who are in charge of the
promoting and implementing PSM-14 elements.

» Numbers of PSM Coordinators :

Location Taiwan Mainland China Vietnam Total

persons 234 94 57 385

* In FPG-Taiwan, Title : Senior Engineer 123 (53%) ~ Job : Full-
time 222 (94.9%).

* PSM Coordinator SOP (Job Description)/Training and certification
procedures issued. (Sep.2012)

* Arrange basic training / annual training / professional training.

page24

s bR JEEk PSM ATJECE > S8 EiE g TA2AT 123 A ~ PSM HEH A A 222 A
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Mechanical Integrity

® Reliability Based Mechanical Integrity (RBMI)-

~ In order to promote the MI project as soon as possible, FPG-
Taiwan conducted the professional software-RBMI,

e In 2010, RBMI was carried out in Mailiao Complex. FPG has assigned
4 pilot plants to implement pipeline RBMI project. Currently it’s
carried out throughout the complex.

RBMI asset families

.-
As-found Risk Disll'iblllion/
" 24

Risk Distribution Fixed Equipment |

Mechanical Equipment |

page21

RIS E e B M M SEFS BN T M PR i - SERIr TP MR E T » WEI5E
EleE B 24 - Bi4h public pipelines improvement project F LA RIS E 4R 240

Process Safety

® Process Hazard Analysis -

» Establish the enterprise Risk Management Platform (2010):
Formosa developed the risk management of electronic system.
(web-based e-RMP) PHA-HazOp, FMEA/JSA/MOC/LOPA

R User Name : [l
Formosa Plastics Group Password - eee

RBEETFES e

Risk Management Platform

#ihRHazOp/LOPAFRBS £ ffi g8
2§ {RHaz0p R LOPA K2 PF F fif

B 37 R Ha:Op/LOPAYE B TIEE R 15 JH A IH
B 25

g SA) (EFF

OCTH A (£.(400-6911)
(400-7856)

L
AEREIEFEND

e P39 AR RN
S W L B T 12 G

page28

BRI ER Y5 - ZVFaataEbstd - Rt~ B - SEEN - R
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Topic : Disaster Prevention by Process Safety Assessment
Speaker : Zeng Wei-Ping(KAO)

Disaster Prevention
by Process Safety Assessment

Kao Corporation
Technology Development Center
Fundamental Engineering Group

Process Engineering

Dr. Zeng Wei-Ping
(Original Document by Mr. J. Hamamura)

i j Outline of Disaster Prevention Activities Ka()j)
d

Main Activities 2006 | 2007 [ 2008 [2009 (2010|2011 |2012|2013 (2014 | 2015|2016 | 2017 | 2018 | 2019 [ 2020

Accident opcurrgd perliodicglly

I Develop own method of risk evaluatjon
Self Ignition O P F >
,J\Strer gthep measures & efucation |Ongging aftivity|
O >
Disapter opcurrgd (Japan company)
: - v Investigate frisk eyaluation mgthod
Runaway Reaction O ——
REginforce manual Flacility rechheck and njeasyres
C) I >| EEEpmEm >
Dust Explosion | Prepgre a databage of 437 pojders
Low Flash Point Substances ¢ »|Check 175 Janks nd 141 products
Synchronization Stop with . : ; )
Earthquake »|No arly leaKage of explgsion gaccident duripg Greaf East Japan Earthquake]
MOC (Manage of Change) » » Makd a ruld and feinforge its practife
Safety Assessment » Decide SA procedyre & apply td High-Pressure Gas|Facilifies
HAZQOP (steady state) Ps IR EN

2 Guidewords HAZOP

(unsteady state)

Share above two activities for reduction of accident

AR AR BESOK S AEPR BT Hig i RAGER Ry B PARGEEE © 15
MR ANET AR ~ SR - FBEEIIER - s TR ERE R nl A R RS

Find put pgtentia] risk pf Hig -F'resFureC as Falcilitie (17)$ s il el
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Trouble of Self Ignition Kao

Spontaneous (Self) Ignition Phenomenon

A phenomenon in which a substance starts oxidation / accumulates heat at a temp.
which is lower than its ignition point or flash point , as a result, occur a fire accident

Trouble 1
Self ignition accident at piping flange

1. Leakage Brocass

2. Oxidation / heat
accumulation / Temp.
increase

Trouble 2
Self ignition accident at filter hopper

1. Discharge of waste cake

2. Oxidation / heat
accumulatLon / Ignition

Troubles of self ignition had occurred in several situation

AR e A 2 B R HE AR TR

IR RS B R BE R B AR

j ? Risk Classification : Special Insulator Treatment for Flangellé%(?)

Execution of aluminum foil in piping flange (for preventing penetration of process

fluid into insulator)
= Reduce possibility of self ignition in case of leakage of process fluid from flange

1. Before aluminum 2. Aluminum foil 3. Insulation of aluminum
f0|| executlon execution

4. Insulation os aluminum 5. Construction of
insulation

foil packaging-2

foil packaging-1
e %

Judgement : Low risk of self ignition in a flange which is executed insulator by aluminum foil
=> Periodic inspection for no-aluminum foil flange as a top priority, and execute aluminum foil

ﬁ?l‘ﬁﬁfﬁ‘r EHGEOARRAN - REAURZ £ A aE B AARI A
EGIRE (BTE R i A R0k E R Sl Rankl 2 fy Rank2
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o @ i .
° 0 Background Kao )

Disaster Occurred Caused by Runaway Reaction
Y1976 | Company, TCP Facility Health Hazard : 220,000
Y1982 D Company, AS Resin Facility Death : 6; Injury : 198
Y2012 M Company, Resorcinol Facility Death : 1; Injury : 25
Y2012 N Company, AA Facility Death : 1; Injury : 36

Trouble Occurred Caused by Runaway Reaction in Kao Group

1. KIT Furan Resin Facility (2008) 2. Huludao Alkaline Phenol Resin Facility (2017)
Power Failure = Lose Abnormal Power Failure = Lose Abnormal
cooling function Reaction cooling function Reaction

EPlow;oﬁ
4 h‘ !
5 W

Subject : Development of thermal risk evaluation method

BN ER ZIEREEARK - EE A ETEEE 1976 F£2 5NN ELN 2 NE5
UGS - NE/BOSEFEEZRA T

o Outline of Guideline Kao

s 9 22/29

Standard of Thermal Risk Evaluation
1) Impact : Evaluation based on measurement result of ARC  * ARC : Accelerated Reaction Calorimeter

Press.
Design < Max Adiabatic Press. Design > Max Adiabatic Press.
T Design < Max Adiabatic Temp. ‘High’ ‘High’
emp. Design > Max Adiabatic Temp. ‘High’ ‘Low’ ~ ‘Medium’
2) Possibility . Judgement by “TDZ4“ * +10 °C : measurement accuracy

(Temp. leads to runaway reaction after 24 hours (Data by ARC measurement) )
TD24 < Process Temp(TP) +100°C : POSSIbIlIty ‘ngh’ (Runaway reaction maybe Occur in 24h)
Tp +10°C < TD24 < Tp +30°C . POSSIbIlIty ‘Medium’ (Runaway reaction maybe Occur in a long time storage)
Tp + 30 OC < TD24 . POSSIbIlIty ‘Low’ (Risk of runaway reaction is low even in a long term storage)

Risk of Runaway Reaction

Impact

Possibility of Runaway

Reaction Medium

‘Low’ 1l
Risk | : Measures is necessary € High possibility of runaway reaction and serious damage
Risk Il : Measures should be applied based on discussion between related persons

Risk Il : Acceptable risk
Publish a new guideline

=» Facility recheck and implement additional measures

FEARE « AR SRR Z G s HE (ARC JHEDE) - IS FIBGEEREZ
BRSSO - MR TE S SR

21



- Fundamental Committee Organization <20

o @ 5/29
9 Committees

| Top Management | | - Main Activities of

i - Safety Tech. Committee
Secretariat Environment =
and Energy * Self |gn|t|0n
| Waste material & water * N
Target : treatment management Runaway Reaction
: : % .
Strengthen indispensable key technology for Energy saving Low Flash Point
factory operation - Substances
Develop new technology (environment, safety, 4' Maintenance Tech. l * Dust Explosion
disaster prevention) % .
Level up and inheritance of specialized . 2 Guidewords
technology Electricity l HAZOP (unsteady state)
Cultivation / education of engineer *
Continuation of stable production | MoC (Manage of
Standardization and global development of nstrument Change)

facility maintenance technology * Synchreonization Stop
Stable operation of basic facilities (Utility, waste 4[ Architecture l with Earthquake

water)
Risk management (Earthquake, fire incident, etc.) etc.

Safety and Disaster

Operation : Prevention
1 time of key technology committee per year

Policy decision of technology development for - R
important subject (January) — Standardization L Members are

Progress report of activities (June) included in each
‘{ Quality Engineering l- factory

Promote activities of each committee in Kao group
= Strengthen safety and stable production

WIEAFEGETFEHEHIRIIZEE © S e B2

20 . . . ~
» rechnology Information Sharing & Education Program;%(){@

Share Technology Information on Kao Intranet * Example : Database of Self
Ignition Substances
KOMP /\\\ Fatty Acid : SIT Data (Ts)
RHOME 13 TEED e QW FRITN Pwed 7T t SAP PCa— LT 59— ? Hep " "
EUEE g Koo (7# (i fne vakues (IV
; Technical lerary Poduc | chan kg ™ 100 ks
: g TS Capnyic o0 8 00 106
4.}“;,'4»,/ — T o2 00 100
Biag s ISeanc acid C18 00 %0
e [tekc e C18F1* 899 56
AR e ”‘ - o a0 C16F2* 1811 m
HiH H4ES4 FHIAT-N ~
Common Standards 725 SR B kst b
JRGHREIOY | rawm Gmdelmes for Preventing Self Ignmon 150 C18 Fatty Acid
@ 172w —
bl T Flange Fastening Procedures :100 Ts=-0.42x (1V) + 91
ol % ~
oy Thermal Risk Evalustion Guidelines, etc. "
7 R RETHUGE 1 %
*Oul PR @
—— Self Ignition Prevention Documents § =0
Database of Self Ignition Substances é 0
(more than 100 substances data + predictive equation) ﬁ 0 50 100 150 200
Etc. Iodine Values g1,/1004g]

* More than 10,000 per year check ‘Technical Library’ € Establishment of technology information sharing system in Kao Group

Education Program
* In-house technical training (Include related companies)
* Education for engineers (more than 100 per year)
* Education for operators (more than 100 per year)

* In case of SA or MOC of facilities, risk analysis of self ignition and
thermal risk should be included

BILHE AT G > WEEAEIERONT - BRI - FRAEREL - BIHEE © SA

K MOC RELE B EH
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Topic : Disaster Prevention by Process Safety Assessment

Speaker : Bernard L W Leong(PCS)

SIX SENSES FOR PROCESS SAFETY

BERNARD L W LEONG, ccp
s SC, P.ENG.
HEALTH, SAFETY & ENVIRONMENT MANAGER

ASIA PACIFIC RESPONSIBLE CARE CONFERENCE — SEOUL, KOREA

8 NOVEMBER 2019

s
m Petrochemical Corporation of Singapore (Private) Limited

Elephant analogy...
Elephant Blind men
» Size — processing » Management
facilities » Staff

» Trunk — pipeline (elephant
trunk hold 10 litres)

» Detect presence —
warning signs

» Trumpeting — alarm
(“final” alarm)

» Stampede — catastrophic
incident

» PSM system

» Work procedures
» Culture

> ...etc

THE BIG PICTURE

NOT SEEING (}
THE BUG &\
PICTURE

Need to work together....

PCS Restricted Information

B w e SR E NEE > BT 2R —EERAVAUE - IR FE (2R

HEFIEN - R AR A
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How about the Blind Men ?

Process Safety Management / Staff Management /
Corporate Culture

» understand hazards and risks

» effective controls in place to manage risks
v routine check/test to ensure “effective” is sustained

m= Retrain (also Retain)
I “Retreat” (Team Building, take a step
back, reassess)

PCS Restricted Information
19

{5 FH 3R TRE TR G ERE P ERF AR RATIRAE SRR R & SRR e T
£ 3 BRI R B R TIIF AR BSR4 AT E a2 R B

Competency Development, Knowledge Retention X(™

Transitional manning
(temporary) = facilitates
Technology = process / training, “walking
inspection technologies, encyclopaedia” prepares
information technologies — <« knowledge document
[long term] artificial
intelligence (Al), IIOT....

People

Knowledge

: P
Retention (OCESS

( Technology )

/ Corporate competency
) } > development 2>
Engineering specs > corporate (teamwork)

operations excellence, Technicality culture and initiatives,
reliability management, HSE safety culture

(Safety Case* / Process
Safety) and security

* Workplace Safety and Health (Major Hazard Installations)
Regulations came into operation from 1 September 2017

PCS Restricted Information
3

i 90%FEHITFN AR - EEFEAERE - 12/ A B8 ~ ILAR
B ~ R IR SR Z N0 mE RN R TSR #85
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Session5 Communication With The Local Community

Topic : Taiwan Chemical Management Regulatory Landscape
Speaker : Renata Hsu(TRCA)

TAIWAN

CHEMICAL
REGULATO lg/\I/ALN

Taiwan Re: C
aiwan Responsible Care Association

AGEMEN
ANDSCAPL

Renata Hsy

Drafted by DuPont Taiwan

REGISTRATION SCHEME — NEW/
EXISTING CH EMI%AL SUBSTANCE
7 Import/ manufacture

Taiwan Chemical Substance Inventory
Not-listed (101,089)

Listed

Existing Chemical Registration

Small Quantity Registration Small Phase | Pre-registration

(Qty >= 100kg/y)
Simplified Registration 'Quanriw (27,000+ active substances)

Standard Registration Large

v Highly Hazardous
v" High Exposure
v" Insufficient Info.

Phase Il Standard Registration
(Qty >= 1ton/y)
ftgaluislfnnr.‘:...A

Resp Since 2020, annual report is required for all registered substances.

OUR COMMITMENT TO SUSTAINABILITY

/=

RHTY 2020 SRR TIES TR Z WLV E VA (LB ERL B SkE - 1@

EE D BT EEE ~ O REIALEYE - SAAEE SRS ¢ H 2019/1/15E

Mz sk Z W LB E A LEYE - Bk NERZAES SRR EH RAT—F
BUOE K AT LR E SR LR E 2 B E &S

HEHal
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CHRONOLOGY OF EXISTING
CHEMICAL REGISTRATION W

\
2009 2015 ’(Og 2016 2017 2018 2019 P‘ 20‘20

Phase 1 o -
Existing Chemical Nomination LI Phase 1 late pre-registration ( evergreen )

Phase 2
Std. Registration

2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028

I I R N

2 years for 2100 ton/y = |
3 year deadline

“ 2 years for 2100 ton/y = |
1+ batch 3 year deadline

27d batch 2 years for 2100 mn,"y. =>|
3 year deadline

Screening and announcing the list of designated 3.d batch
chemical substances/ public consultation

A NES (3

Responsible Care®

OUR COMMITMENT TO SUSTAINABILITY

NEW CHEMICAL SUBSTANCE
REGISTRATION

Annual Tonnage

cut < 100 kg <1 ton 2 10ton 2100 ton 2 1,000 ton
ategory
R RE Simplified
& P! 5 a
Scientific R&D (FBERE) Registration Standard Registration (Level 1)
S ER O
Polyﬁfﬁﬁ;ﬁwnc#?"cern ( ERBRIETER) Small Quantity Registration
PR RE 35 it R el E= 4
On-site Isolated Intermediate/ i
oA=L Polymer/ Small Quantity Registration |mlp| IE,} Standard Registration (Level 1)
%E‘ufﬁlﬂﬁﬁ'ﬁéﬂﬁﬁ Registration
Product/Process Oriented R&D
Standard Standard Registration +
New Chemical Small Quantity Simplified Registration Hazard/ Exposure Assessment Report
(Normal case) Registration Registration
Level 1 Level 2 Level 3 Level 4
= i ion +
B} - SR RSN EES Standard Registration Huzurdsj":r)‘(i::trek?::::::m Report
MES—HR
CMR Cat. 1 Level 1 Level 2 Level 3 Level 4

i

IOJ Responsible Care”

QUR COMMITMENT TO SUSTAINABILITY

HEE IR AR ~ EIEREATE I E A FEREE - T RV EBA -~ lEEA
FAEAEG N - IO - bR T EAZ s 2 V(R e e E - EX LR EEE
(i A\ BB 2 10 WL EZAZRI M IR EE T & ~ e F e il
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SCOPE OF MOL EXISTING CHEMICAL
‘ SUBSTANCES MANAGEMENT

—

p

Q

" N

MOL PRoChem (Prioritized Chemicals) —
13+503+572 substances (2018) J

GHS Fully Implementation—19,000 substances (2016)

Taiwan Chemical Substance Inventory (TCSI) — 101,089 substances
(Sep. 2015)

B TERERBER
GBI L T LA T 2
o BRI

=NELE - (ErE R AR R
&l bR AR E L2V E i E TP

SDS CBI PROTECTION APPLICATION

FOR TAIWAN

Chemical Substance with following hazards is not

allowed to apply

Acute toxicity, category 1, 2, or 3

Skin corrosion/irritation, category 1

Serious eye damage/eye irritation, category 1

Respiratory or skin sensitization

Germ cells mutagenicity

Carcinogenicity

Toxic to reproduction

Specific target organ systemic toxicity (single

exposure)

9. Specific target organ systemic toxicity (repeated
exposure)

10. OEL, and others.

R ND O WN =

Chemical Identification

CAS NO (effective Jan 1 2020)
Concentration

Name of manufacturer, importer, or supplier

CBI Applicable Items

1.
2.
3.

Proof of trade secret
4,
5.

6.

Information of Applicant/ Representative
Information Items Applied to Be Withheld
Hazardous Chemical Ingredients Information

Documents that prove information that has been identified
as a national security or a trade secret cause.
Countermeasures undertaken to protect information of
national security or trade secrets.

Assessment of economic interests to the applicant and their

competitors.

Proof of Hazard Classification

7. Explanations and Proof Regarding Hazard Classification of
Hazardous Chemical Ingredients (very challenging to proof!)

18 B FED
$t 23 TH(EEYIE -

y LEIERTERRe

Responsible Care”

OUR COMMITMENT TO SUSTAINABILITY

B R EE SDS K CBI Z (R
Z*—K:u\
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